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EXECUTIVE SUMMARY 

,E.1 In1roductlon 

£.1.' 

'The work plan tor Operabkl Unit 1098 (OU 1098) indudes Technical Area-2 
(TA·2) and Technical Are.41 (TA-41) within los Alamos Canyon. Within ou 
'098. there ara 22 potential release sites (PASs). whic::h are located within the 
Laboratory. This wc:mc plan. as 1)8rt of 'the University d CaIifcmia (UCj operated 
Los Alamos National Laboratory's (hereafter referrec1 'to.as. the t..aboratory) 
Environmental Restoration (ER) Progranl" is designed to 5eM!I' two purposes: 

• Satisfy the regulatory requiremems of '!he Hatardclus and SorIC1 
Waste Amendments (HSWA) Module Vtll of the i.aboc'ato1Ys 
ResoUl"Ct!t 'Conservatton and Recovery .Act (RCM) Part B 
operating permit. and 

• Serve as the field cha.:adertz:ation plan tor -personnel who wm 
implement the ACRA Facira.y /tMlStigation (RR) .. Resutts from 
the RR wtll lead to' a decision abouttm. necessity fora 
Corrective Measures Study (eMS). 

Modute VIII of the ACRA permit wa& issued by 'the Environmental Prc(ection 
Agency (EPA) to address corrective action. which is managed at the Labotatory 

. by the Oepartment of Energy's (OOE's) EnWontnentai Restoration Program. In 
addition to RCRA requirements. the Laboratorys ER Program also isc:onsistent 
with.the requirements of the Comprehensive Environmental Response-. 
~ and Uabiflty Ac:t.'(CERC1.A). 

£.1.2 

SItes to be investigated a."'IC1 evaluated. by the ER Program include not only solid 
waste management units (SWMUa) described. in the HSWA, Module but sites 
that contain radioactive material$ and other substances not addressed. by 
RCRA. Thesa sites are caUed areas. of concem (AOCs). In this cIoc:u1Mnt. 

, , . SWMUs and AOCs are collectively referred to as PRSs.. HSW'A Module vm 
pl'CN'ides a schedule for addressing 603 SWMtJs. that the EPA has selected 
from PRSs identified by the Laboratory. This RFt work plan is designed 'to 
address all PRSswithin OU 1098.and ~li1I be submitted to the EFAa.ncithe New 
Mexico Environment Oepartment (NMEO) by June 4. 1993. according to HS\VA 

. permit modificntion schedule. 

This work ptan addresses ten ('.7%) of tne 603 S\.VMUsIis:ed in Table A of 
Module VlIl of the RCRA permit [2 .. 005. systematic leak due to 
COOling tower. drift loss: 2-007. decommissioned septic: system: 

, 2·008(a}. inactive outfall: 2-o09(a. b. c). inactive operational releasa; 
" 41-001. inactive septic sysrem;and41-o02(a. b, c). sewage treatmentplantl of 

. . the Laborato.ys, HSWA Module. There are a total of 17 SWMUs within the 
, boundaries of OU 1098. Three'SWMUs. are contained in the 182'SWMUs. 

RR Work Pia" 10r OU '098 
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appearing on the permit'Table Slist of priority ,SWMUs, f2'()()s. systematic leak,' , 
due to cooling tOwer drift loss; 2..Q08(a) .. inac:tive outfall: and 41-001. inac:Uve " 
septic systeml~ This. work' plan thus contributes to the Laboratory'scommitrnent' . 
to address cumuJa%ive totals ot 55% ot Table A SWMUs and , 00% of Table 8, ... 
SWMUs by May '993. as required by the HSWA MOdule. The Laboratoty's. 
Novemberl990'SWMU'reportlists 13 SWMUs at TA-2 which aresubd;v;ded," 
into 36·subunits .. T.here are tour SWMUs and.tive AOes, associated, with ' ' 
TA ...... '. One-otthe-SWMUs'(41..Q02) is subdivided intothrae SWMU subunib. ' 
ihese-17 S\NMUsand five AOCa.ant addressed,in this work plan. This plan 
proposes no neW SWMUs.or AOCs.to add 10 this list. 

. . " ~~: 

, , .. . , . 
.: 

Technical Area--2 contains SWMUs 'consis2ing of an underground diesel fuel 
tank;.dec:ornmissicned reac:2OrWSSle units..stOtage pits and tanks. cooling tower 
drift,lo~ waste lines. drains.. a decommissioned sePtiC system. outtalls, 
operationaf releases. and chemicaJ shack waste unizs. Materials used or stored· • 
atTA-2 indude uranium. tritium.,'plUConium. various fISSion products. chromium. 
m«CUrf .. aOds. solvents;. and polychlorinated biphenyls (PCBs). 

,'~", . 

The fourS\'\IMUs.idemified at TA .... 1 include a septic system. sewage 'treatment. 
" pJanC:.sump ... and a ccmaJner srorage, area. Materials used or stored at TA .... ' 

included. Ulat'Iium.. plutonium .. tritium. lithium. mercury .. berytlium.lead. cadmium.· 
, explosives. t~ gases.. organic: chemicals> and thermite-type heat genel'81Cll'S. .... ," 

The- $WMU report lists. fIVe AOes. for TA-41. which include a sump. a 5eQ.gal 
diesel tank. an industrial' waste tank (which may have never existed) .. , .: 
conlaminaled storm drains. and' a fuel tank with unknown origin. 
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1'he-toCaJ numl::leiot PASs (17S'NMUs.and five Aces) within OU 1098 atTA-2., ' , " 
and TA ..... 1. may' contribute 10 contamination of a shallow alluvial' aquifer-that" ' " ., 
QCC.IC$ in I.os.Af8mos., Canyon .. The ,aquifer is contaminated with r.adionuclides. " " " " 

,primarily tritium and fissicn produdS(stJ'Ontium-90 8.nd cesium-l37) .. Thus. one :'" " '," 
imponant issuft,to be- address4!Jd is. whether-or norOU,'098 contains'source, "-:' '," ,~ 
tetrrlS forthft aIIwiai aqtJiIer contamnation.., ' , '; ." • 

FourSWMUs. (2000t .. bum site: 2-002. inactive containerS1or.age'~rea; 2.013. " ~:, ... " 
activft hazardous. wase c:ontainerstomgearea: and 41.()()4 .. comainer $tOtage "", :::.' >". 
at8a).and dvee AOCs (C-4,..Q02. a 560-gaJ~ dieseUanJc:,C41-003. an industriar:", .....:> 
waste tank: and C41..Q05"a fuei tank) are ~ 1ornofunherac:tion (NFA).. , " , 
Afourth'AOC;c.-s.l-001. is. addressed as SWMU, 41-003, in Section 7.16..,"'>" 
Therefore the AOCC41..()()1, wiU also be proposed fcrNFA sira the'AOC dow. " ",' ,',' 
net exist asa SfJ98I3I .. unit Solid Wesre Management Unit'2-OO1' is jnadive~' " ' , ' 

, , 'The 55-gal ... cfnJm WBSI..ISeO to, burn paperand other nonhazatdous, materials. ' "',,' ,,' 
, ancf is. no 'onger used. There were r.o' known releases. of hazardous or ' " , 
racioactivematerials.. Solid Waste Management Unit 2'()O2." involving past: ' ,':';::::,:, 
spillage of polych/crinated biphenyls (PCBs) .. has been remediated zo'" ppm in' ' ";' ' , 
'.soil .. pavement.., and a storm drain. The area is inactive, and no· radioactive :"", ,< 
releases hav .. occurred. Solid Waste Management Unit 2 .. 013 has bettn' ":" ',';-< 

inspededand there-are no' visual indic:1tions that solvents were spilled or ' ,.' ,:,:; ".': 
dischar'9ed. The-diesel tank., C4'~ leaked in the past.. but the area was .'.' ;, 
decontaminated and no further-contamination hasoc:curred.TwootnerAOCs.',,',. ':;,. 

, an industrial waste tank (C-41 -003) and a fuel lank (C41.()05). may neverhave '; , "':"~: '.,'.' . 
existed. and no evidence ofcontaminazion associated with'these stl'UdUreS has '.," "'" 
been doeumemed. The storm drains; c.41..()()4~ have never been, sample<l The:' : ' . , . :~',:;: ::. , 

" drains.are asiteo of' potential contamination by tritium outfall1rom the SUlck at,' , ';:'~: 
?:~: 

.~ ".f . ,: 
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TA-41. and therefore will be samplad. The et#eet ot the tritium fallout will also 
be as.se$S8d via the baseline soil and stream &Odiment transect Gampling for 
OU 1098. 

E.1..3 Installation Work Plan 

The HSWA Module requires that an installation-wido work plan be prepared 10 
describe the system by which all RFlICMS (Corrective Measures Study) work at 
the 1..aboratory will be aecomplished. This requirement is satisfied by a 
L.aboratory·widc lnatallation Work Plan (IWP), The IWP presents the 
Laboratory's overall management and technical approach for meeting the 
requirements of the HSWA Module, describes the Laboratory's PRSs. and 
outlinet> their aggregation into 24 operable units (OU!:). The lW? was criginaUy 
submitted to the EPA on November' 9, 1990, tina is updated annually. with the 
most recent update being in November' 992. 

All L.aboratory OU~ are tiered to the IWP'and relevant information in the IW? is 
incorporated by refemnce. This work plan is in the third set of OU wori< plans 
that are necessary to meet th& HSWA Module's requirements. 8$ defined in t1'Ie 
IWP. 

The NYP and the OU '098 work plan also address radio&c:tive materials and 
other hazardous substances not subject to RCRA regulation. It is. understood 
that language in this work plan pertaining 10 subjects outside the scope of 
RCRA is not enforceable under the RCRA Part B operating permit. HOYIe'Ver • 
the policy of the LaboratOlY and the DOE is to conduct the RFI by taking into 
account all ha:a.rdous materials, whether or not they are regulated by statUte. 

E..1.4 LocatJon anc1 HfstoryofTA-Zand TA-41 

The Laboratory's TA·2 and TA-41. both located in LosAlarnos canyon., together 
oc:cupy 84 acres aJong the nonh-centraI boundary of the L.aboratOl'Y. T echnicaJ 
Area-2 is-located immediately east of TA-41. Industrial areas of the Los Alamos. 
townsite ar& located on the mesa northwest of TA·2 and TA-41. and TA-61 is 
located on the mesa to the south. Technical Area·2 is boundec:1 to the east anc;1 
s-outheast by TA .. 21 and TA-53. respectively. Phase I and Phas.e II 
investigations conducted at OU 1098 will be carried out 10 the base of the 
canyon walls- within Los. Alamos. Canyon.. PASs at OU ,098 are located within 
Lot. Alamos Canyon where the elevation de<:reases to the east frcm 
approxima1ely 7000 to 6800 tt. Figure exec-, shows the ~I focation of 
the Laboratory and Figure exsC-2 shows. the locations of TA-2 and TA4' 
in reJation to perimeter properties and to other L.abOratory TA$.. Figures 
EXEC-3 and EXEc.4 show site diagrams and the location of PRSs at TA-2 
andTA-41, respectively. 

Since the es:tabf.lShment of TA-2 in 1943. sever.!l types of nudear readors. have 
been operated on the site. T-echnieal Area-2 presentty is the site of the Omega 
West Reactor (OWR). an eight·megawatt (MW). water-cooled research nudear 
reactor fu&led by highly enriched uranium contained in solid fuel elemems. 
the OWR has been in operation since 1956.. The two prior reaaors consisted of: 

RR Work Plan forOU 1098 
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TO' A decommissioned plutoniurn-fueled. mel'CUl"y-COOJed·l'08dor., 

,This reader system was. self-contained and: operaced from 
1tWS to-1953 .. 

2. 'The first'WaterBoilerreador .. which was construd8d'in 1943 
'and subiequentJy underwent systems modifications. until it was 

, " decommissioned in 197-t 
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R ...... ot'1J'itjum resulted from'. leak: in ,the pimarycccling'W8!ersysum,at " . ';";': :',:1 
OWR;.:1be leak ccQmed fran, a break in a'weId seam in,. sedicn,of the deIIIy': " '" , 
2ine running.ircrnbuildingTA--2-1 lo1he'surgtttank. Thisreieasewasdiseovered" ,,:' ::~,<;" '~,';I 
inJanJary 1993 and waswilhin the Guaie Mourain fault20ne~ Tritiwn was. -:,,;,;1 

leakingfrom 1hedllaylineataratedupto,70 galJon$perdayuntii March 1993,"~ 'O::"':';' .. ;,:,'"ii 
when 1M cOoling' WIItet' was drained' from 1his line. Typic:alconeentra1ionS d: :'.' 
UiiuminthecoclingW8Cerrangect from 'S~7x ,08 to 20.2 x 1o'pCVt.., ., .' ,,", ,>~,' 

E1S, ~' 

,TbePRSs identifi.d'ar OU 1098 taU into:several co~eptual cateoon-.:_ 
foIows= . ' . . " 

• Sur1ace .and. ne.-....surtKe ~ and 'sediment;. associated with ' 
the.TA-2· reactors. and TA-4t operations. 'which, may be: , 
contaminated 'above acreening action Jeve's wi'h, beryllium . 

. " dwmium. fISSion ~ h'ftium.. and otherspec!es and may 
", be soUt'Ce$ forlh.' cbMJrved' concentrations of tritium and 

fission products in a.kNitll groundwater. and. " 

, ·SepticlSlbsurface disposal and wastewater traatmentsystems . 
with potential for Jow-Jevel radionuclide contamination' of 
swface soiIs,' subsurface soils. and sediment 
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lb. dev~~ed ~as of' TA·2 and TA-4' are Jocaled within~e floor of' ~", ':': ~'.: :~' 
Afamcs.Canyon and litt approximately 8OC),ft: 'above the mainaquiferwilhin the·,' ',~ ~,.; ': :~; 
Santa Fe-'Group: sediments., Prior site characterization confirms. that, ,,' ,:,' ,':: 

, ~e,..withjn the aIJuv;umds.present in losAlamos'Canyon,onty'. few '~'.,::;':';/:', 
, feet below land surface. Perched groundwater 'Within the basalt-Puye F'ormation' " "':::;:' ;,; '.::: 
, may be,:>resent at approximately"250-300 ft below the canyon bottom. ';" : 

, " . '. .... ":'. 

,'Tb!t AendijaCanyon and GuajeMQuntain fau~are ex.x;5ed within TA.4,: and,,- ,:.", '.:':::::~ 
TA·2;. respectively_ The:se geologically active faults may be a pathway forwater " . ,:~,: 
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10 reach the perched and main aquifers. and if so might also be migration 
conduits forwacerbOme contaminants present at OU '098. 

Pathways and receptors are of long-term concern because of the site's 
relatively accessible location and presence of knewn contaminant transport 
pathways under current sito conditions. Portions of Los Alamos Canyon 
(oxcluding TA·2 and areas of TA-41 which would possibly remain under 
indefinite institutional con1rOl) may ultimately revert back to the National Park 
Service (NPS) or Bandelier National Monument (BNM) for recreational use. 
Groundwater pathways are Of concem due to the sl'laUow depth to allLIYiaJ 
groundwater. ~ of the Rendija canyon and Quaje Mountain faults. and 
the presence of transport mechanisms. Surface water and airpothways are also 
of concom because the bulk Of TA·2 and TA-41 contaminants were discharged 
to soils and sediments and/or dispersed into the atmosphere. Potential 
exposure points for receptors within l.os Alamos Canyon include sprin~ 
seeps, gaining stream reaches, wetland areas. and possibty discharging wells. 

Institutional control for possibly 100 years or more is assumed to be the most 
likely risk a.ssessment scenario for TA .. 2 and TA-41. based on past activities. 
and releases as:sociatee with the different readOrs. in TA·2 and operations in 
TA-41. While there is institutional control, human ~ that might disturt> the 
site can be CCC'Ittollect. as can natural processes. to some degree. However. 
independent of ins:itutionaI control. exposure pathways cou.Id result from .. 

• Exposure of buried contaminants through erosion.. followed by 
dissolution/desorption,. SUtfaee l'Urt-Ctf and sediment tra.nspCrt. 
or aerial resuspension. 

• Flooding. 

• Site distutbanc:e through human activity. 

• Faulting. 

• [nflttration through the vadose %One. and 

• - Transport within groundwater by physical. chemical. and 
btoIogteal vectors. 

E.2 Technical Apprcactl 

'The JW? pn:Mdes fer use of the obserJUtional approach to select an eventual 
remedy in the face of inevitable uncertaintifJs. about th., si:e environment. 'The 
essence of the observational aoproach is that: thft most Iikety remedlat actions 
eventually to be taken can be selected before full site characterization has been 
accomplished.. and these potential aaicns can be used to constrain the SIXIpe 
Of the field inve$ligation. 

This approach accommodates other goals. inclUding the use of sc:teeIling ac:ticn 
levels as. criteria for identifying releases anc:1 deterrrining the need for c:orreaive 
measures studies {CMSs}. The observational approad"t a!so advocUes.1he u:se 
of discrete fJefd work phases and a ~tial ~ strategy ... wherein the 

RR Work Plan 1orOU '098 

". 

" 

-,. 
-
f 

'" 



results gained from each sample guide the nature and location of subsequent 
sampling sets. 

7'h$ IWP also calls. for the development of data quality objectives· (000s) 10· 
eszablish the types. quanticy, andquality'ot data required to meet the objecWes 
of the RFI. ihis. work plan is based on the observational and 000 approaches. 

E2..1 InvestJgatJ". Strategy 

This work plan covers the 84-acre area encompassing TA-2 and TA ..... ' 
inc1uding approximately '.0 mi of Los Alamos Canyon. Other portions ot Los 
Alamos Canyon will be investigated from the L.os Alamos Canyon Reservoir 
(thn!Ie miles. west of TA-4') to the Rio Grande during the canyons OU activities. 

The Laboraroty ER Program may conduct tite-wide background studies 
(Framework Studies) of hydrology, geology. geoc:hemistry. and other topics to 
:support OU-spec:itic: inve$gadons. These sfudies will have general applicability 
!or all OUs.. The results of the ~line Charader1Dticn section of this work 
plan wilJ be evaluated following re\fiew of the results· of site-wide investigations· 
1hat focus on general environmental characteristics to provide the context in 
wtI.ic:h the migration J)OCenlia' of ' contaminants from OU 1098 SY.'MUs will be 
evaluated. The balance of the field sampling plan for OU , 098 is directed . 
toward groupings of related PASs and focuses on contaminant identific::ation 
and the nature- and extent of migration. Investigation groups addressed in 

• ~ sedions.of this woric plan are listed below:' 

• TA-2 SWMUs. and 

• TA-41 SWMUs. 

For purJ:)OS8S of a preliminary assessment of impact potential to human health. 
Phase I efforts should be directed toward characterization of the nature. 
magnit1Jde .. and extent of the presence or appropriate FlCRA Appendix VIII 
chemical substances and tadionuclides within OU 1098 and the first major 
depositional area east of TA .. 2. The results of Phase I sampling will be 
compared with screening action levels. included in the IWP; that conservatively 
represent risk potential to humans. Baseline risk assessment of ecological 
impact potential within Lcs Alamos Canyon requires an evaluation ot the 
environmental media sHeeted. The media that are important in asMS:sing risk 
potential posed to wildlife include soil, sunaee wator, and sedimenL These 
invesU~ will be carried out ata iatel"'date using a phased approach. 

, . 
, . 

To the extent possible .. this work plan also has· been tailored to integrate wAh 
the i..aborarory's routine environmental surveillance program, with RFis of 
adjoining TAs (TA-1. TA-21 .. T A-43. and TA-53) within and adjacent to the emire 
as mi. length of Lo$ Alamos Canyon. and with the canyons RA eovering los 
Alamos Canyon outskIe ot OU 1'098, Because the vast majority of ccntaminants 
are locate<:S at and near TA-2. the emphasis. of the work plan is on this, 
investigation group. 
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E.2.2 Analytical S1l"ategy 

Tritium. cesium,,'37. strontium .. gO. uranium. and plutonium. as well as 
chromium and mercury. are the most significant constituents at TA-2 and TA-·n 
and thus are the primary focI,.a$ of PASspecifIC investigations. These ano)ytes 
are col'1Sidered ot primary COf"liCMn either bec:ause of their measurec::l signiflCMt 
presence in allwial gl'OUndwater or because of the nature of their' use 8$ in the 
ease of chromium and mercury. Sampling pions take possible contaminant 
distributions into account to maximize the effectiveness of this AFt, and ine!ude . 
constituents that may be present because of their known use at TA·2 and 
TA-4,. 

Field radiological and chemical screening will be usaQ to initially identify 
contaminated areas. In addition. extensive USQ of radiological area surveys is 
proposed to detect any rac:iioadively contaminated areas. 

Field Iaborat0'Y analyses can be used to provide rapid quantitative data to 
guide field operations. An on-site mobile labcratory and off·site I.a.boratories will 
be used, as appropriata, to provide highoquality analytical data and to venfy field 
screening and field surveys. 

The RFl field work doscribed herein is expected to require about three years to 
complete. tho length of time being comingent upon the availability of funding • 
Two years of PNise I field work is expected to be suffICient to cornpletethe AA 
for most PRSs. but a second phase will be executed if flGld results warrant. For 
TA-2., a Phase II Investigation of one year duration proOably will be necessary. 

A summary of the scope of the investigations is given in Table EXEC.' , which 
lists the sections of the work plan in which investigations are described. iab/e 
EXEC.2 and Figure E:XEC.S summarize the schedule for the planned field 
investigations and reports. 

Reports 

HSWA Module VIU specifies the submission of periodic repcrts. including 
programmatic status reports and phase reports. Execution (/f this AFJ will 
provide data for tMse reports (Table exeCo2). At the conclusion of the RFt. a 
comprehensive report wilt be prepared that summarizes 1M entire AFl. 

Reports generated during this RFt will be made available for review by the 
public at the ER Community Reading Room in Los Alamos. New Mexico. The 
Aeading Room is open to the public from 9:00 a.m. to 4:00 p.m. Monday 
througn Friday. excluding Laboratory horldays. The final RFl report. as wen as. 
periodic progress reports, also will be \"I'I8de available • 
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TABLE EXEC·1 
Sl;JMMARV QF THE S¢QPE OF THE Ql) 10$' RFI 

Pha" Ilnv.,UgaUons 

Numbtr of Qlat ..... Sampftt 

~h.pt.rl Surf~. Suq»,Dty SI..Ib,urf". Surf~. Ground· Number9f NUrrMrof R.log~aI 
StctJon Soi1lSedimen' W.I~Catch eo ... W ... r w.t., Q~'QC Bor.hoIt4 DJ iIIed ~r .. nlnj 

S.mple. Ba,rn, Septic Sampl •• - S.mple.b S.mpl •• b S~I •• c (So..-hole L,ngth 'n It) ArM (It J 

7.2 Baseline 828 ... ... 2Q 24 2f!I 5 (15) ShaDoW (Q ... 3 I (250-31))) Wermecikft 

7.4 SWMU 2{W)3 18 ... f;; ... . .. 3 
2 f'5l 53Qq 

7.6 SWMU 2-(XJ4 6 ... 24 ... . .. 3 8 15 112,000 
7,6 SWMl,J 2.()O5 12 .- () ... . .. 3 0 0 
7.7 SWMl,J 2-0Q6 2 4 6 ... . .. 6 2 (15) 600 
7.8 SWMU 2.007 2 ... 3 ..... . .. 3 1 (15~ 1760 
7.9SWMU2~8 3 ... $ . .. .. 3 3(15 1400 

7.1Q SWMU 2.(,)Q9 25 ... 36 -.. n. 9 12 (15) 6250 
7.11 SWf.,4U 2-Ql0 0 ... 0 . .. . .. f.) 0 0 
7.12 SWMU 2-()11 4 8 12 ... . .. ft -4 ~t5) 1200 
7.13 SWMU 2-(U2 Q ... 6 ... . .. 3 2 15) 0 
1.14 SWMU 41-001 Q ... 6 ... . .. 3 2 (IS) 2200 
1.15 SWMU 41'()()2 13 ... 15 ... ... 9 5 (15) 14,10t) 
1.16 SWMU 41-003 6 ... 0 '" ... 3 Q 3.300 
1.111\00041-(X)4 1 14 3 ... . .. 6 1 (15) 25Q 

TOTAl 174 26 126 20 2" 111 48 153,251.) 

8Number 6f baseline surfaco sOlVsodimenl samptes. Tho 22 surface sarfllles plus 15 sedimenllransocl sa~s which W\11 be lakcnquarterty 
for one ye3f ror a total oISQ Iransect samples. 

bSutface waler samples Wil' be laken from flVo Iocalions in the creek. quar1ertt fQf one year. for 8 teAal 0120 samp1es. Groundwater salJllles wiD 
be taken from six iQcations. quarterly for one year, for a tolal 9f 24 sarJllles. 

cCdLlmn fist includes oo'tj QA/OO samples 'orsOtVs'edirneoi aoo core sarrvtes. Total includes an additiofla132 OAJOO samples nE.eded lor 
surface and groundwater samples. . 

dNurnber Qf basefine characrerization OAtOO surface soil/sedimenl salflPfes includes 4 QNOO samples 10 be coDocled at each quarterly 
sedimOnllrBf!Secl sa"f'o ooDediQn. for a 100alof 16 aNQCA'safr1l~ per year. '. 
eValues itt thlS CO!u~ assume I~" stbsurf~e core sa~s pet 15 It bQieh91e at PRSs. The nUrnPer of ~e saRf{e! p~r baseline 

charac(enzatlOn oorehofe IS variable. . - . 
'Area 10 be delermi~. See Section 7.2.4.1 for details . 

•• . . • • 
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TABLE EXEC-2 

SQ-IEOUL.E OF PHASE I F1ao WORK (FY94. AND FY9S) ANt) 
. TeCHNICA1..MEMORANDAlWORKPL.AN MODtACA"ON REPOR1'S~RTHETA-2a."'IdTA-4' RFl 

Results. of RR flek1 wortc will be presented In 1ht8e pri:ncioIe cto=ments: c;uattarty tac::tt.-,jc;al 
progresa reoons., phase repct'tSlWork plan 'lTlCdiflcations. ana tne RFr ~ 

ihe SChedule belOw' ~ 1M future dOcumentS assoc:iatecl. wi1:h implementation 
. of this OU wont plan that are deliveraCle to EPA and OOE.. 

DcetJme.nt 

Morrthly 

Quarterly 

Annual ' 

Phase Reports 

Chapter and SectIon 

7.1 Baseline 
Characterization 

7.4-
7 .. 13 TA·2 

7.14 
7 .. 16 ·TA--4.1. 

RFt Work Plan forOU '018 

E'PA 

X 

X 

X 

X 

001: Da1e Due 

X 25th of tI'Ift followitr;month 

Feb. 1S. May 1S.AuQ. 1S 

X Nov.1S 

X As in baseline; DOE milestones 

Phase 1 

FieldWcr1t 

RA R~rt Publication Oates 

Orait Final 

r~-:'C:'9~,)tii!i99s 
~'''''~"u:''' .... ;~ j" "'" 1&'.'" 'If' 't~~ 
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Phase f,(FYs94'and 95) Phase If (FY 96) 

~;t!C>-1~0~~~~~:~/~r?~~~r-' 
l,,': .:;-I~j f li't·;i.t~.'i.rj:H/'!~'''&''':'''_~ 

FYN· , FYIS FY.,' 

Figure EXEC-So: TA~2 and TA-41 RA schedule proposed in this-OU wo~ plan" 
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TABt.E EXEC4 
ESTJMATED CO$TSOF BASEUNEACTMilESAT OU 1098 . 

Scheduted Scheduled· 
Task Budget"' Start Finish 

RFJ Woric Plan 994 1 Oct 91 'OAug93 . 

RA F'leld Work . 4472 20 Aug 93 'tSOec9S 

RFiReport 1645- 12~94 23Apf'97 

CMSPIan ass 23Jan97 120ec97 

CMSWork 11'9 , 0:t92 110ec98 

CMSReport 668 '40ec98 7 Oct 99 ;:. ADS Management (A.sses.sment 1012 10et91 3OSep99 
and Remediation) 

Voluntary Correc::tive Adion 574 , Mar93 30 Sep 97 

Total '1339 

.. in thousands 

: ..•. 
AR Work P:IIft forOU 105J8 
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£4- , Ph ... R~rtslWorkPI.n Modifications 

Because of the time requftd to ecmpfetlt1he field work,. inlerim reports. win be 
generated and submitted as.pha:ses.of work on OU .1098 are completed. These 
phase reportS will serve both to· summarize- resu/ts.1o:dale and will provide the 
additionaJ Phase I or Phase II sampling plans that might be required (induding -
. nMsicns. of initial: fielcf sampling' ,Plans). Phase reports/work plan modifications 
may be aubmittecUor work conducted on individual PRSs or aggregates of . 
PASs.. as. appropriate. A. summary Of planned submission dates. is. given. in 
Table EXEC-2' and estimated. costs of baseline activities at· OU1 098 are .. 
pt'OIIided in Table EXEC-3.. 
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Introduction ChaDter1 ... 

1.0 lNTRODUCTtON 
'. 

• ;. 

:: ., 
-' 

. 
1.1 Overview of the En'Vironmental Restoration Progr:am ...... 

In March 1987. the Department of Energy (DOE) established an EnvironmentaJ 
Resromtion (ER) Program to address environmental deanup requirements at its. 
facilities nationwide. Los Alamos National Laboratory (the LaborafOry: LANL.) is 
operated for the DOE by the University of Califomia (UC) and is subject to the 
DOE's ER Program. 

The Laboratory's operating permit under the Resource Consol"lfStion and 
Recovery Act (RCRA) sets forth requirements 1hat are implemented by the 
L.aboratory's ER Program. In particular. the Hazardous and Solid Waste 
Amendments. (HSWA) Module VIII and SChedules of the Part B RORA 
Operating Pennit tssuod by the Environmental Protection Agency (EPA) give 
specifiC rOCluirements affecting the conduct of tM ER Program (EPA '990. 
0306). The HSWA Module became eHectivo on May 23, 1990 (EPA 1990, 
0306). Tho Laboratory's ER Program also is integrated with tho requirements of 
the Comprehensive Environmental Response. Compensation. and Liability Act 
(CERCL.A). 

The HSWA Module requires the Laborntory TO prepare an instaJlation-wide work 
plan to contain the programmatie elements of a FlCRA Facility Investigation 
(RFI) work plan. This requirement was satisfied by a Laboratory-wide '. Installation Work Plan (IWP) submitted to the EPA on November 19. 1990 
(LANL 199oa. 0144). The IWP .. which is updated annually. serves as the plan 
by which DOElUC will conduct the ER Program at the Laborntory. The IWP 
describes the ER Program and its history at the t..aboratory. provides 
installation-wide descriptions of current conditions, identifies the Laboratory's 
Potential Release Sites (PRSs) and their aggregation into a number of operable 
units (OUs). and prosents the Laboratory's overall management and technical 
approaCh for mooting the requirements of the HSWA Module. The IWP is the 
document on which individual OU work plans are based. Relevant information 
presented in the IWP will be referencod but not repeatecJ in OU work plans. 

1.2 Hazardous and Solid Wasta Amendments Requirements 

The HSWA Module also rt~quires the Laboratory to prepare OU work plans for 
specific investigations. The work plan for OU , 098 is one of 24 OU work plans 
to be propared. Two technical areas (TAs) make up OU 1098, TA·2 and TA-4,. 
WIthin the ER Program. tho iA~2 and iA-41 assessment task is identified as 
AL·lJ\-42, Activity Data Sheet (ADS) , 098. Additional information regarding the 
laboratory'S ER P:-ogram. its implementation. and the guidance under which 
the OU 1098 work plan was prepared is given in Chapter 3 of the IWP. 

Sites to be investigated and evaluated by the ER Program are collectively 
referred to as Potential Release Sites (PRSs). A PRS may be a Solid Waste 
Management Unit (SWMU) or an Area of COncom (AOC). A SWMU is defined 

• by the EPA in the HS'WA Modulo of the Laborntory's RCRA permit as any 
discemible un;: at which solid wastes have been placed at any time. irrespective 
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of whether it was intended for the management of solid 01'" hazardous waste. 
Such units. indude art( area at or around a facility at which solid wastes have 
been routinely and systematically released. Some materials are exempt from 
RCRA's definition of solid waste and are therefore not subject to the provisions. 
of the HSWA Module: however. the ER Program wants to address radioactive 
as. well as. other hazardous. substances not regulated by RCRA. As, a result. 
sites. that CQntain potentially hazardous. materials but no hazardous substances· 
defined by RCRA are included. in the RA process and are called AOCs. 

This work pia., addresses ten {'1.'7%} of the 603 SWMUs.listed in Table A of the 
HSWA. Module of the Laboratory's Part B RCRA Operating Permit. Of these ten 
SWMUs, three' are contained in the 182 SWMUs appearing on the HSWA 
Module Table S, list ot priority SWMUs. SWMUs located at TA-2 and TA-4listed, 
in Table A of the HSWA Module include: 2-005 (systematic leak due to cooling 
tower drift loss). 2-007 (decommissioned septic system). 2-o08(a) (inactive 
outfarrs) .. 2-OO9(a, b. c) (Inactive operational releases). 41-001 (inactive septic 
system) .. and 41-o02(a. b, c} (:sewage treatment plant,. Priority SWMUs.also 
Iisted'in Table' B of the HSWA Module of the l.aboratory's. Part B RCRA, 
operatir:g permit include: SWMU 2-o05~ 2-OO8(a) .. and 41 -001. The TA-2 and 
TA-41 SWMUs are addressed in this wolk plan to meet the June 4. 1993, ' 
HSWA permit modification. Only the Module VIII SWMUs are presented in this 
woricplan for EPA approval and regulation. 

Between 1984 and 1987. the Laboratory was evaluated under the 
Comprehensive Environmental·Assessment and Response Program (CEARP)~ , 
A major objective of this program was to determine whether past waste disposal 
practices - practices in effect before full recognition of environmental ha%ards 
and passage of extensive environmentallegisiation - created environmental 
problems that require' remedial adion today. During Phase I of CEARP; 
DOElUC conducted anc1' documented PAISI activities specified by CERCLA in 
the first comprehensive attempt to identity potentiaUy h3ZardouS waste sites at 
the laboratory. The results are summarized in the CEARP Phase I report (DOE 
1987,0264). DOE submined this document to EPA's Region.VI in Octoberot 
1987 to fulfill the CERClA.1 03(c) notifICation requirement. The CEARP Phase I. 
report W8Salso distributed to the state and to the public. 

In early 1987, EPA Region VI performed a ACRA facility assessment (RFA) to 
identify all potential SWMUs at the Laboratory. Upon receipt of the RFA. 
OOElUC propared a SWMU report (International Technology Corporation 1988. 
0029) in an attempt to incorporate additional information in the RFA SWMU list 
and to correct inaccuracies in the RFA. This report was released in December 
19se. and it combined lists from the CEARP Phase I report (COE 1987. 0264). 
the RFA. and intemal records. searches and interviews. The report identified, 
approximataly 1.100 PJ;Ss. The EPA selected the 603 SWMUs identified in the 
HSWA Module from this report, based on the agency's preliminary assessment 
of the potential impact to human health and safety. 

The 'November 1990 Laborotory SWMU raport (LANL 1990b. 01'45) and 
Appendix' F of the IWP' (LANL 1992.0768) list a total of 17 SWMUs within the 
boundaries of OU 1098. where 13 TA-2'SWMUs are subdivided info 36 SWMU: , 
subunits .. and fOlJr TA-41 SWMUs, one of which is divided into three SWMU . 
subunits. FIVe AOCs, are listed for TA-41. These are a sump (which is the same 
as.SWMU 41-003) .. a diesel tank, an industrial waste tank (which may never 
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, havl) existed). storm drains. :mel a fuel tank WIth unknown location. No new .' • .. 

", 
SWMUs or AOCs are proposed in the TA-2 and TA041 work y::Jl.an for inclusion ~ 
on a revised PRS list. Table 1.2-1 surntr'lBri%es the desig:nations. and alternative .: 
identification SChemes for the 13 TA-2 SVIMU:=.. four TA-t1 svvr..1Us. and frve .... 

TA-41 AOCs. This table also idGntifies JogCaJ SVJMU gnx,rpings. and the \IVOri( 
, 
-' 

!)Ian seclbn in which each SWMU i$addressed. 
, , 

Section 3.4.4 of the IWP (t,ANL 199Z. 0768) stnes tha: each OU work plan may 
..:.. -, 

propose a HSVJA Module Class II petTnlt modification 10 adjust the $WMt.Is. 
listed in Table A of the HSWA. Module. Such adjustments may be made to 
remove SWMUs that havo been determinec:l to need no tUl'th« investigation.. 
There are four SWMUs. 2..001. 2.()02. 2-013 and 41-<>04. in OU 1098 that. 
based on historical ovidence. do not a~ 10 qualify as S\NMtJs. The detailed 
bases for the recommendation to delete these SWMUs are t,;iYen in Chnpter 8. 

Because this RFt is scheduled to take a;»proximately three years to c:ornplete. 
with completion being contingent on the avaiLability of ft.lflCling. 1he J..abora1ory 
prcposos to SUbmit phase repoftS on Slte d'laradfl'l"ization ac::tMties on TA-2 and 
TA-4.1 PRSs 10 update the EPA and other mtefested patties en RFt field woric 
progress. As needed. these pl'laSe reports may also serve as worK plan 
modifICations to revise field sampling !)!aM. as appropriate. and to reflect initial 
characterization results. Therefore. they are essentially panial RF1 Phase I 
report and partial RA Phase II work plan.. The schedule for these phase repons 
is presented in Table e:xeC.2 and Annex I (Project Mana9:ement Plan) of this 
au 'WOI'k plan. 

'. 1.3- Description of Operable Unit 1098 and SOlicl Waste 
~""'nt Units. 

Activities. ranging from the rnid-1940s 10 the present inc':furd& use of TA-2 to site 
a series of research reactors and of TA04' to provide support weapon 
development and long-term stuOes on. weapon subsystems. Other areasot Los 
Alamos canyon. from OU 1098 to the Rio Grande. wiD also be investigate<1 8$ 

part of other Laboratory RFls "NOrk pl3ns. Mgure EXEC-1 snows. the regional 
location of the l...aCoratory. and Figure EXEC-2 shows. the locations of TA-2 and 
TA041 with respect to other Laboratory TAs and perimeter properties 
surrounding the Laboratory. Tedmical Areas 2 and 41 are located at the I1Of1h.. 
central boundary of the I.a.botatory within \.os Al.'lmos Canyon.. Figures e:x:ee.3. 
and EXEC-4 identify the location of PR& and other salient site features at T A-2 
and TA-41. respectively. Technical Aroa-2 oc::upies approximately 41 ac:ras. 
whereas TA-41 OCCI.:Pies 43 acres. Technic:al Area-2 is /oc:ated imrnedlately 
east of TA-41. T eehnical Area-2 and TA-ot.1 are located south of the L.osAlamos 
town site. a.nd TA-61 is. located on the mesa south of TA-2 and TA""" ... 
Technical Area-2 is bounded to the east and southeast by TA-2l and 
i A-53. rospectively. Appendix A contains a topographic map of 1he entire Los 
Alamos Canyon induding TA-2 and TA041. Appendix S contains site rnap$ and 
drawings and other engineering details relevant to this RFl. Details of the Los. 
Alamos Canyon environment. pnst use. and release sites in OU '098 are given 
in Chapters3-a and in Appendix O • 

• 
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II TABLE 1.2-t r .::0 PAS INVESTIGATIQN GRQUPS ~NI? DESIGNATIONS . -, 

~ • &a .-
il Inytttlg6tJon Work Plan SWMU RFA' CEARp· ERR.~as. 

., .. ., GrQup S.ctlon U., Location O.,erlptlon Unit 10 Number 
~ e-
O' , 
0 

1A-2 8 2-00" TA·2 Durn Silo 2-001 TA2-1·CA+lIVpnw c ... 
~ 8 2-OO2 t TA-?' lna~'ive'eonlainor $\oJaoe 2-002 TA2·8-cA+Uwmw 
GIl 

7.4 2-oo3(a) TA·2 Decommlssloned ,Cilc.tor 2-00l(il) TA2+CA'NHWIIRW 
Wastounh . TA2-2·CNNUST·M·1 WIIRW 

7.4 2·oo3QI) TA-2 Decommlssloned (cactor 2-QOJ~) TA2·2-cNA/Us r·AtH IW/RW 
WilSlo units 

1.4 2·oo3(t) 1A·2 O~mml~$iQnQCJ rl';~(!'9r ~'QOO(c) TA2·2·CNNUST ·AHiWrflW 
Waste units 

1.4 2·000(d) TA-2 DecommIssioned (caclor 2·003(d) TA2-2·CNMJST -M·ttWtRW 
...& Wa$toun.~s , 

7.4 2-003{e) 1A·2 Doco.l'lOllssioncd fCJctor 2·003(0) TA2-2·CNMJST·A·H WI/RW ... 
Waste units 

7.5 2-004(<1) 1A-2 Sturago pits aoo lanlo.s unit 2-(,)(H(<I) TA2-1-CA·AH lWmW 
7.5 2-904(1)) TA-2 Storago pas and tanh unit 2-<>O~(b) TA2-2-CNSlUST·M·IIWIRW 
7.6 2-904rc) 1A-2 Storago pits and tarlks unil 2-0Q.1(c) TA2-2·CAlS/UST-M·tr.WflW 
7.5 2·OO4(d) 1A·2 Storage pb and IAnks unit 2 ·()().t (d) TA2-2·CNSlUST-M-lfVlfflW 
7.5 2'004 (e) TA-2 Slorago pits and tanks unit 2~(o) TA2·2-CNSJlJST-M-lIWIflW 
7.5 ~.()()4(f) TI\·2 Storage pns and tanks unit 2-OO·1ll) TA2-2·CNSIUST-AHIW/nW 
7_5 2-004(9) TA·2 Storago p~s and tanks unit 2-()().t (0) TA2-2-CAlSJlJST ·NHr.V1flW 
7.6 ?-OO5 TA·2 Cooling lower drift toss 2-0()5 TA2·5·CA·fUW 
7.7 2'Q06{a) 1,\-2 Drains 2·()OO(a) TA2+CA·M·IWliflW 
7.7 2'000(1)) TA·2 Drains 2'006(1)) TA2+CA-M·II\ViAW 
7.7 2-006(c) 1A-2 Drains 2~(c) 1A2+CA'M,UV/IAW 

:;-

f § 7.7 2-006(d) TA-2 Drains 2·006(d) TA2- '·CA·M·IIWrnW 
...& § Ii 7.7 2~(e) 1A-2 Orains ?-Q06(o) TA2+CA-M·IfWIAW o· 

7.8 2-001 11\·2 Decommlssioned septic system 2.()()7 . TA2-4,CNST ·I·HW/RW ::J 

7.9 2-008(a) TA·2 Qutfals ?·(l()(t(a) TA2-3·CNO·M·lfWtnW 

• • ••• • , . . . , . .. -. 



• • • TABLE 1.2-1 
PAS INVESTIGATION GROUPS ANI? DESIGNATIONS (conllnued) 

;u 5-
JJ 

rnvestlgatfon WorkP'an SWMU RFA CEARP ER Release ~ ~ 
iJo 

Group Soctlon list location Description Unit 1.0. Number §. 
'1J 
Ii TA·2 7.9 2·008(b) TA·2 Outfaffs 2-00B(b) TA2-3-CNO-A!l·HWIflVl :, 
:I .. 7.9 2-006(e) TA·2 Outfalls 2-006(c) TA2-3-CNO-N1-UW/nW 0 , 

7.tO 2-009 (a) lA·2 Operalional releases 2-(OO(a) 1 A2-2-CNSAJST·NHNlITIW 0 
c: 7.10 2-009 (b) TA'2 Operational reteases 2.()()9lb) TA2-2-CA/S./USI -M-HWITIW ... 
~ 7.10 2-009(c) lA-2 Operaliona.1 releases 2-009(c) 1 A2·2·CNSttJSl ·NI·HWITlW 

7.10 2-009(d) TA'2 Operational releases 2-009 (d) T A2-2-CNsIUST·Nn lwrnW 
7.11 2·010 TA·2 Chemical slack .... '3sto units 2-010 1 A2·1-CA-AII·HWIRW 

1 A2-2-CNSlUST-NHIW/flW 
7.12 2-01 Ha) TA-2 Storm drains end outfaUs 2·011(a) TA2-2-CNSAJST·NI·HvWnW 

1 A2-3-CA/O-NH{W/RW 
7.12 2·011(b) TA-2 Storm drains and outl.1l1s 2·011(b) TA2-3-CA/O·NI·UWIHW 
7.12 2-011(e) lA-2 Storm drains and otJIfalls 2-011{c) lA2-3-CA/O·NHfWmW 
7.12 2-01t{d) TA·2 Storm draIns aod outfal/s 2-011(d) T A2-3-CA/O-AlI·HWIAW 
7.12 2-011(0) TA·2 Storm drains and ouHalls 2·011(0) lA2-3-CNO·NI·HWIflW 

... 7.13 2-012 TA-2 Po/entia' so~ conlarnination 2·012 lA2.£·US1-NI·PP 
I Under former ranks 
VI 

2-013' 6.4 TA·2 Atliva hazardous waste 2·013 NonumLer 
Container sl~ago areas 

TI\·41 7.14 'U-001 TA·41 Septic syslem 41-001 TA41-2-ST-I-O\V 
7.16 41-002("~ lA"11 SeWJ90 treatment p!anS 4'·002(8) lA41·3-CNO-VA·IIWIHW 
7.15 41·002(b TA··$1 Sewage treatmenl planl 4'-OO2(b) TA41-3-CNO·I!A·BWfHW 
7.15 4'-OO2{e) TA·41 Sewage treatment plant 41'OO2(e) TMI-3-CAfO·IIA-HWIflW 
7.16 4'·003 TA·41 Sump 41-003 TA41·4-US1/S-A·RW 
65 41-C)').ft TA·41 Container storage alea 41-004 tlonumbcr 

8.0 C'41-001
' 

TA··" SUIT9 
8.6 C·41-002' lA·41 Diesel tank 
86 C-41·003' TA·41 Industrial wasfa 'ank 

7.17 C·41·004 TA·41 Storm drains 

J 86 C·41·OO5' TA·41 Fuel tank r "'" 8 'nFA, nCAA facil~y Auo$smenlj CEARP. Comprchcns1ve EnvironmenralAssessmenland Response Program " tUo rurther C1c.1ion proposoo (Chap!ol 6). 
... 



ChBDUJI"T imroauction 

Since the establishment of TA·2 in '943, several types ot nuclear readors have 
been operated on the sire. TechniClJ Area-2 presently is the site of the Omega 
West Reactor (OWR). an a·MW. water-eooled. rosearch nucloar reador fueled 
by highly enriched uranium contained in solid fuel elements. Prior reactors 
consisted of: a decommissioned pluronium-tueled, mercury-cooled reactor; 
which was setf-contained and operatod from 1946 to '953: and the first water 
boiler reactor which was COf1struded in 1943 anes subsequently underwent 
systems medifations. This Water 80iler. tho fir:.t homogeneous liquid·tueled 
reador. contained enriched uranium·235 dissolved as a uranyl salt in water 
(Bunker 1983. 14-OQ'2) •. lncreasingly powerful versions were eventually buill 
&nd operated from 1944 to 1974. The evolution of hydrogen and oxygen 
produced by mdiolytic decompoGitionof water gave the appearance of boiling, 
~ough the solution. never actually reached boiling temperature. In 1951. a gas . 
recombination system was installed to recombine the radiolytic sases. Ouring 
reactor operation al 25 KW. a~ro)(imately 0.25 Umin of excess gas and air. 
including some fissjon product gases, were expelled through a remore stack. 
utilizing acentriftlgal blowerat its oose (Elderand Knoell 19S6. 1400(14). 

Thirteen F'RSs. (SWMUs) have been identified at TA-2 and oggregated ~s part 
of :his OU. Technical Arl!a-2 contains PRSs comprising: 3n underground diesel 
fuel tank.. decommissioned reador waste units. storage pits .::mcI tlnks. cooling 
tower drift loss, waste lines. drains. decommissioned segtic system. outtalls. 
opemtional releases. and chemical shack waste units. Primary materials. used 
orstorocl at TA·2 consist of uranium. tritium, technetium, plutonium. chromium. 
cesium. :>trontium. metcury. ncids. solvents. nnd polychlOrinated biphenyls 
(PCBs). 

Technical Areaoo4:'% has. for many years been used in developing weapon 
subsystems. and long-term studies on weapon subsystems. and such uses 
oonrinutt. There are a/so offices and shop facilities at TAoo41. Four SWMUs and 
frveAOCs. have been identified at TAoo41. The SWMUs include: a septic system. 
a sewage treatment plant. a sump, and a container storage area. The five 
AOes. include a sump, a diesel tank. an industrial waste tank. storm drains, and 
a fuel tank:. Materials ot concem that have been used or SlOted at TA041 include 
uranium. plutonium .. tritium. lithium •. mercury. beryllium. lead. cadmium. 
explosives. tox.ic:gases. org3nic:chemiQls. 3nd lhermite-type healgcnerators. 

Technical Area .. 2 and TAoo41'SWMUs are listed in Table 1.2-1. This table also 
identities. the work plan section in which each SWMU is specirlCally addressed. 

1.4 Work Ptan Organization 

The purpose ot the TA .. 2. ond TA-41 work plan is tWOfold: to satisfy the 
regulatory requirements of the HSWA l\.1odule VIII and to serve as the detailed 
field sam.,ling plan tor personnel who will implement the RFI characterization 
acdvities di:sc:ussed herein. The HSWA Module sets out thtt general scope of 
the work plan. establishes. the expected correspondence between the RFl tasks 
identified in EPA guidanc:e documents (EPA 1989. 0088) and the equivalent ER 
Program tasks. and specifies. the reQuirements to be fulfilled. as outlined in the 
IWP and the OU work plans. These considerations are summarized in Table 
1.4--1. which ha$been .:ldapted from the HSWA Module. 
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• tA8LE1.4-1 . 
RFI GUIDANCE FROM THE LABORATORY'S RCRA PART B PERMIT 

AND CORRESPON~IHG PORTIONS 9F TJ:fE T,\-2 AND TA .... ' RFI WORK PLAN 

Scope of lhe RFI 

RCAA rIC"" bu~ 
Sp«I"" TI,u' 

T 151. l OelO\&.n .. t:t.rTeti Cordllons 
A. r~B.~ 
e. II.tJ.n IIld [J'ttri d C~:diri;a!1M 

h~' RfIW;lllt"" 
A Dila Co1lD::Jbn 04 f'\;I.n 
9 Oaf" Ua:u.gttnilf't PIim 
C. COf"IlfIJf"l IltIillitM ~'\ 

l.~ Il. hc:t tIv" .. ~ . 
A. [ 0MIriII $t1!"IJ 
9 ~ O'lartdtl1llllon 
C. CorfllT.n.skln Ct..vl!:1t11l&IbQ 
D. Pdedl" Rto;:fSC::.r lJercIbllor. 

falAN. bf:l~.~!oIs 
A. D ... ~· 
B. ProC6dbtl ~rd.ltJs 

"!.lV. ~S 
A ftL"rin.IIy ltd '(fcd. PW'i 
8. ~.~ . c. .:dfiW 

• 

II 

IV. 

V. 

IAl.t~,I!I.I/k.t'I~ 

. """tr.llOlllOl\f'ac.Uy filWjWort 
f'taIl 

A. ht.lI3tbnB.~J~ 
8. TolIbuIM Sl.ItmII'1 d(;c.rtllTWlIoo 

b/Si. 

tAl'" 1nstilIat.:..n Rl f S W:n n.ut 
A GtntraI SI~t\'tr"'"l 

P~!tbS&~ 
/-.N.y.I5. ar.:I 04 

8 1 tdri:3 OIl. U.I:J.l~1IYf 
f'l0ll&'" 

c. ',"nth .:~ SaI.!t P~ffI 
P ~ Ralalklns tr:qanl 

Rlf'OOs 
A. WI. ~atI.t~ Alf $ W;d f"1,a1\ 
B Imuj \;<I'" ~ lMI. . 

b~'II1tln R!.f S WOtt fbI! 
C. [lrall .~ f ",al 

ER p.ogram Equivalent 

lAtl. TaslSf. AlfS 

" j~t.'SiIU~<A·~11la'· 
A TL~'S".BAC')'~M 
8. tl.at ... arod E a'IaI'f" (',orIlIT-hllt.:ln 

• UJ'" h'll.SI.Rlf$Dxutnorts • A- M Profed 1'1.11'1 and 
flit!dSa"l~ '11/\ 

11 f...w,t~[l,)!, U.tfl,lJOnrer, na.., 
C '''.)~h.a/'tJSJI~~ 
0 Comn .. .I, Re!.atl.ll'lS f'Wl 

It Td-.'S~. n.:.t.)dlun .... 
A. (no .. ~ .. 1 S .. IIIr'1 
8 ~'U Ch.&-a:.t.ltfiolkA 
C C«C .. n.llu:k..nCtwJdortl~1on 
D Poit:'flll n.ClopI~ Uurif~~ 

,..,. IMI. , ..... '501. L .... ~.pll ... AniI\,1o!, " A.. Oil .. ArI24f'-b 
B Prdl-dlon f,tArdlrds 

V. ,In la .... S .. Rt-poI'\t V. ,., Q.\ Pr"p: I f'W\.. 
f)r.14 Salre 1i'>Q f\&t\ f tddC.II p.r. 
. U_JIIrr~rI f"IiII\ ,,.~thW 
S~""I f'\.lll. CoIT.n~n.b!LOt 
fU.'\ 

e lAtl fa .... 'SIt AI, $ (\I(woeth 
an:f' AUI.. f..t.ff:-.y If ...... I'Il.r. 
SI .. !"" ntt«l 

c Or ,dUro J tlaI 
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Introc1UCfion . 

- , 

The generic. requirements. for preparin9 RFI work plans can, be found 
"in. p:cposed. SubP8"t S regulations. The SI:Iec:ific requirements are described in" 
detail in the HSWA. Module. and EPA has r,:Ircvided specific: guidance in Volume I,' 
of the" interim final' RFI guidance. The'IWP provides the framework forthe ' 
preparation of individual work plans .. Each AFt work plan must' include a , ' 
description ot· overall' approach. technical and analytical approaches and ' 
methods .. quality assurance (OA) procedures. and data management' ' , 
procedures.. The- HSWA Module also· specifically requires the concurrent ' ' 

, d~ent ot five project·speciflC management plans. However. 'the HSWA.' '. 
, 'Module' dews the Laboratory to' deviate trom the specific guidance if the AFl.' , 

wcric: plan still covers. the es.sentiaI' elements discussed abolle. 
. . 

To facilitate compliance with tnedetailed guidance found in Section 2. Volume I~ 
atth.,. EPA's. RFJ'guidance document to the extentpractic:abl. while COmplying 
with the HSWA Module's requirements. the ER, Program has Cleveloped a 

. standard outline forRFl work plans.. The outline is, intended to provide flexibility, , 
.in wal1c plan· preparation while incorJ)Orating'the information required, by'lhe 
HSWA Module~ This outline has. been modified to accommodate the site .. 
specifiC::aspedSofOU'1098. but1he RFl work plan complioswith RR'guidance,' 

, penner requirements, and regulatory requirements. as well as the substantive 
requirements of C,ERCLA..· . 

.. , , 

The EPA defines five geneml tasks within' the RFJ 'process (EPA 1989. COB8: . 
EPA. 1990. 0306) .. These tasks are described belOW, with reference to the 
specific chapter(s) ot this work plan that addresses.each task,. 
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• RFI T"sk I,. D.scriptJon of CUI1Wnt ConditionS'. This task 
, consistsota presentation of faciltrybackground information and 
a general discussion 01 the nature and extent of' contamination • 
Genera. historical background· information on TA·2 and TA"" 

. is presented in Chapters-3. 4~ a..,d·S. PASospecific:,intorm8tion' 

"." • .' ~ I " 
• ,j. 

I ' ,':t" , 

is contained in Chapters 7 andS.' . 

• RFI Task I~ RR Worlr pmn .. This task requires plans tor project . 
management, quality assurance (OA), data management, 

, health and safety~. and community relations. These plans are 
presented: in Annexes. I-V • 

• RFI' "{lIlIk 1Itr- Facility Inv_st/gllt/on .. This task sets out 
requirements for-further environmental charac::erization'of the 
:S;te. The environmental $Otting is described in Chapter 4 and, 
known data on the- nature and extent ot contamination at 
individuar PRSs are presented' with the fielCl investigation 

. objectives' and sampling' plans in Chapter 7. Pathway and 
assessment considerations are discussed in Chapter 5. PRSs. 

.. ptOpc.'lISed for no furtt'ltlr ac2ion (NFA) are addreS$ed in Chapter 8. , .. , 

• . RR Tasktv:.lnv.stlgatJv .. AfIIIlysls. This. U&sk ~r8sseSdaia , 
analysisand protec:ticnstandards anCl is addressed in the IWP;· 

• RRTlIsJc v;.R.ports;..This.taskealls for preliminary. work plan. 
progress. draft, and fina' reports;.. As outlined in the- IWP~·' 

. Laboratory work, plans are provided on an installation-wide 
basis and for specific ER. Program activities' such as this RFl;. 
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The site--specific OU "1098 woric plan has been prepared in 
accordance with this requitement. Table EXf:C.2 ana AnneX I 
(Project Management Plan) of this au work. plan give 
schedules for the reports. Perioc:ic reports 10r the entite ER 
Program. as well as draft and final RFl rel'Ol"tS. will be 
$i.lbmitted as descnbeci in the IWP. 
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• 2.0 APPROACH TO RESOURCE CONSERVATlON ANO RECOVERY 
ACT RELD INVESTtGATlONS 

• 

• 

Tne Installation Work Plan (lWP) (t.A.NI- 1992. 0768\ spoeifies the 
Environmental Restoration (EA) Program's technical and managerial 
aPPl'OScncs for compliance with the Ha:an:Ious and Solid Waste Amet'lClments 
(I-ISWA) Module of the Resource Conservation and Recovery AI:;t (RCRAl Part 
B operating permit (EPA 1990. 0306'l and other reguJatoty ~ These 
approaches define the framework within whICh Opera.t:lle Unit (OU) 109S 
[rechnical Area (TA)·2 and TA-t11 RCRA Facility Investigation (RFl) work. plan 
must function, as well as general concact$. and obiectlVGS guiding the field 
investigation. and are descnDcCi In this chapter. 

2.1 Technical Approach 

~ goal of the RFI for 11'1is OU is to ensure that the environmental impacts 
nssociated with past activitiet:. ~h as prevtous releases. at TA-2 and TA...t.1 
are investigatea in compliance with the LaboratO!Y's. FlCRA Part B H.t!.zardous 
and Solid Waste Amendments (HSWA) module permit. To accomplish this. goal. 
the nature and extent of contamination must' be identified and source term 

, definition and transport meenanisms must be evaluated. This information is. 
necessary to 85$8SS risk to human and environmental receptors along 
environmental pathways that may lead. to potential exposure • 

'The technical approach used in this OU WOtk plan is designed to meet requited 
site characterization objectives in a cost..etfective manner. This approach in 
Phase I investigation uses a health·risk-based (on humans. only) decisio~ 
making proc:ess (consistent with the IW!' and proposed S\.d:lt)art S to 40 CFR 
264) for recommending selected PRSs for no further action (NFA) or for further 
stUdy ot possible remedilll acions under any correctIVe 1'1"IeaSUr&$ study (eMS) 
that migl'lt be required. The t.nbor.l1ory is COnducting an overa" ecological risk 
'a~ment which will be utilized tordec:ision making- regarding tinal djsposition 
of !'RSs. 

The basic technical approach forthe RFt forthis OU is summarized as follows: 

• Archival data are gathered from available sources to holp 
define a basic. u:x:lerstanding of the pl'OC8SS0S and events thar 
produced each PAS and the constituents that may be present 
at each !'FlS. 

• The archival data are evaluated to identify those PRSs for 
which no potential hazard exists so that the nurreer of sites that 
must undergo field investigation can be determined. 

• The PASs that require field investigation are assessed on the 
basis of archival Information to determine whether the initial 
characterization effort will be a limited Phase I or followed by 
Ph3se II cnaractcri%ation • 
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• Phase I field investigations. 3Nt conducted as needed to 
detennine the' presence or absence of any contaminants of 
concem (COCs) and to supplement existing information on 
known source terms orsite conc:itions. 

• Oata. stltherea during Phase I investigations are used to 
delennlne which PRSs require further characterization 3nd 
which may be recommended for-NF'A or VCA. For PF1Ss that' 
reQuire further stUdY. Phase I data are used and moaeled to 
help desi9n Phase Ii Satnf,'lling ane: AnalySis Plans (SAPs). The 
Rr=1 WOnt I:Ilan will be amended. it necessary. atter Phase II 
SAPs have been coml:llettld for sites reQuiring Phase II 
investigation. Interim phase reports (formerly referred to as 
technical memoranda) will be sUbmitted once a year as 
eharacteriznlion wori< proceedS. 

• Phase-II field investigations are coneucted where appropriate to 
tully d'laraaeri:.!e the nature and extent ot contamination and to 
obtain the data necessary 'for quantitative assessment of risk 
posed byCOCs. 

• Risk assessment is conduded for eaen PRS atter the data 
needs have been satisfied by the field investigation. and 

• An RA report is. compiJed that contains the results ot field 
investigations and recommendations for PRSs evaluated by the 
decision process. PRSs are recommended for eMS when lhe 
anaJytic:a1 ot' risk. assessment results exceed predetermined 
values esIabIished during e.saessment of either human"health 
orecclogica1 risk. The remaining PRSs. where analytical or risk 
assessment results do not exceed predetermined vall.:65, are 
recommended fot' either VCA, 01"' NFA. Recommendations of 
NFA will be supported by criteria that are discussed in the 
following text and in Chapter e of this OU work plan. 

ObservalJonalApproach 

The observational approach el"l"lbodies the philosophy that remedial action can. 
and often should. be initiated without "'full- characterization ot the nature and 
~ of contamination [see Appendix G of the IWP (LANL 1992. 0768)J. For 
many PRSs. concepts. for probable remedial aclion can be, fonnulated before 
complete charaderization information has been collected that define all 
uncertainties. related to· unit conditions (EPA 1987 .. 0086). The goal is to collect 
only the data that are required to reduce uncertainties to an acceptable Jevel. 
W. may derive dearbenefits. from focusing on panicular-remedial actions while 
still in early stages of the characterization process. 

FOr example. to appty the ob5ervationaJ approach to the stabilization-tn-place 
remedial option. data to define the consequences of leaving waste in place is ' 
required. For other PRSs. removal will clearty be an appropriate remedial 
alternative: in which case. full charaderization may be effectively ac:complished 
via monitoring during waste removal. 

Aft WorkPf.n forOU 1091 May19i3 ' 
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Probatlle remedial alternatives for this OU are presented in Chapter 6 of this 
worle plan. It is likely tnat 10r some PRSs. Pnase , ot the RFl. priorto conducting 
ecological or hUrTUln risk.8ssessment. will demonstrate that NFA is the 
appropriate remedial docJsion. At the other extreme lies cooling to~r blowdown 
(TA-2. SWMU no. 2-005). outfalls {TA-2. SV/MU no. 2.0081. and a sewage 
treatment plant (TA"",. SWMU no. 41..()Q21. for whICh the 11FT may requjre two 
phases Over an eX1enoed penod. Presem informatlon on these PASs inaicates 
that the most likely remedial resgonses are soil excavation, stabiliZatIOn. and 
monitoring_ The observational approach has l)een utilized to deeign the RFT for 
this OU to J,')rovide 1he information required 10 evaluate the appropriateness of 
likely remedial responses:. 

Data Quality ObJectivas 

The d.lta quality obiecrive (000) J,')rocess prcMdes a step.by-step procedure 
that 10cuses tl'le Objectives of the field investigation and ensures that ~sec1 
data collectIOn actIVities are carefully developeC1 from. and tied back. to. decisicn 
cntena and stmtegies.. The resUlt IS a dear definition of the key d'\;lrac:teriz:ation 
and remedial lS$Ues and speclfic::atlOn ot the types. c;uanttty. and q-uality of <1313 
~uired to achieve RFt objectives. Philosophy and dotalls ot the oao process 
are given in EPA publications (ePA 1987. 0086). 

The DOO I)roc:ess. has been embraced in the- development of this OU work 
plan. General DOOs are addressed in Chal)1er 6 and are develol)ed mont 
specifICally for individual PRSs in the relevant sections of Chal)Cers 7 and 8. 
These portions of the work plan include discussions of 000 logic: diagrams. 
decision points. and decision criteria. 

The decision analysis ~ which provides for effident identifcation and 
evaluation of corrective me8SUl'e$ a1tcmatNes. is cIescnbed in Appendix I of !he 
lWP (LAN1.. '992. 0762). This appendi:c describes now decision analysis will be 
used in the ER Program. Beause th& decision a .. ,alysis process. is being 
developec! concwT'l!mtty WIth this OU woric plan. the proee.ss c:ouId b& a;'lP1ied to 
this OU during the first year of field work. reflecting the deeision-making 
framework described in the IWP. Future documents describing worl< a! the 
operable unit wit! ref1ect this approach. 

Cost-effectiveness analysis compares th& costs. of alternativo stra1egies fOt' 
achieving remedial goals to the co:;t of the least expensiva alternative. if 
appropriate. Coupled with !he observational approach. a cost-effective- analysis 
during the RFt may teed to the decision that further eharaCerizalion of a PRS 
would be less cost-effective than proceeding direcrty to a remedlaJ action.. This 
decision requires an .i".seSSlT'.ent of the uncertainties !hat would result frof'l"l 
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inc.omplete c:haracteriz:ltion against the probable costs and benefits of 
additional ChDraCteri:ation. This. general philosophy MS been followed in the 
deveiopment of this RA work. plan. 

2.6 Individual Potential Release Sitos. 

TechnicaJ Are&-2 and TA-4' PASs have been listed separately because they 
have- different locations andlor known physical chal'3cteristics (T:lble , .2-'). 
Each PAS is. a.sSIgned: a section in Chapters 7 :lnd B, where the relevant fiold 
inves:igation plan is described. The logic for these individual listings and their 
I'OIationsnip to the work plan design are di$CUssed in detail in Chapters 7 :lna a 
otthi$OU 'NOm plan. 

Technia' Approach 

Chapter 4 or the ,WI'- (LANL '992. 0768) outlines the teChnical approach 
generally employee in the lilboratory's ER Program. Key elemenrs are 
summarized in this. subsection as. they pertain to· the development ot this au 
WOIkplan. 

z..7.1 Screening Action Lewis 

The use of screening action levels [defined in the Environmental Protection 
Agency's (EPA's) pq:IOsed Subpart S regulations} as- criteria for identifying 
releases from PRSs and tor delenrJning the need for a Corrective Measures 
Srudy (eMS) i$ discussed in the IWP' (Section .4.2.2. Screening Adjon Levels. 
and .Appendix J. Derivation ot Sc:teening Action Levels). Subsedion 6.1.3 of this 
ou \¥Orl( plan di.scusse:s. screening ac:rion levels as they relate to TA-2 and TAo-
41 .. 

. U2 SequentfafSampling and Work Plan Phases 

Field sampling plans in .Ihis work pran are ba.Hd on sampling concepls 
disc:ussed in Appendix H of the IWP (LANL 1992. 0768) .. en general. in 
sequential ~Iing. the results trom each sample :set': are used to-determine if 
additional sets are requiteCt and to guide the :selection of the subsequent 
~. ser. In this iteratiw process. each incremental set of samples assists in 
determining the required number of additional samples and their optimal 
kxations.. 

Sequenced sampling is do5ely related to the concepr of a phased approach to 
the RA .. Only a single phase of WCt1c is. expected to be necessary for most TA-2< 
and TA-41 PASs.. but two phase$ ate planned for some PASs that probably 
contain almost all of the site contaminants. Phase I will provide initial 
information required for detailed planning ot the subsequent phase. 
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2.7.3 Risk Assessment 

In general. AFI ctulracterization lead:. to risk assessment. which. t~ether with 
decision nnalysis. is used to determine the need for r!lmedial action. Health ... 
risk·bnsed analyses will be used to set cleanup levels at !.aboratory PASs. This 
RFI is designed to provide data tor bolh rndiological and nonradiologicat ri!ik 
assessment fol/owing the RFt at Individual PRSs and over the entire OUt 
Baseline risk assessment scenarios and criter.a that are presented in the' 992 
version ot the IWP are currently being deveiopea torthe ERProgram. 

2.7.4 IntegratJon with Other Laboratory Activities 

To the maximum praC!icnl extent. this RFI work p~n htls been inteqrated with 
other Laboratory·wide environmental activities. In particular. the ER Framework 
Studios Program and the l..aborutory'!; Environmental Surveil/lInce Program 
have activities thst overlap with this RFI work plan. This AFt Wil/ also be 
integrated with worK plans for TA.,. TA·21. TA-43. and TA·S3. and tor work 
plans to be developed later for canyons assessment. Specific examples of 
integrated actIVities are deop Ch:lI'llctoriUltion oorehole pillcement llnd other 
subsurface Characterization. Data needs for this RFI that overlap with other 
environmental activities of this ~ture are identified as appropriate. 

RCRA Facility Investigation coordination with non·ER operations at TA·2 and 
TA-4' is also required. Because both current and plnnned use of T.~·2 and TA· 
41 for on·site Laboratory operations is ongoing and the adivitio:o generally are 
located near PRSs, the RFT may affect norpER site. activities. Consequently, the 
AFI will be coordinated with those routine activities that roquire continual 
Laboratory use of TA-2 and TA-4'. 

2.8 Technical Objectives 

The following subsections address the general tochnical obi actives. the 
baseline characteri;:Oltion. individual PRS characteri;:ation. and field 
investigation methods. 

2.8.1 General Technical Objec:tJves 

The technical objectives of this RFT are summarized below: 

• Determine whether contaminants are present above screening 
action levels at each PRS. 

• Identity those contaminants that are present above screening 
action levels. 

• Determine the venical and lateral extent of contamination. 

• Identify contaminant migration pathw.lys. OU"Wide and for each 
PAS. 
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• ACQuire inform::uion to tacilitate an initial analysis of ~uantitative 

migration pathways .loci assessment of baseline risk.. 

• Provide data for preliminary assessment of potential remedial 
alternatives, Olnd 

• Provide the baSis tor detailed plar:ning of the eMS. 

The approacnes used to ar.:.in these objectives tor this OU are outlined in the 
next saveral sections. In Olddition to these technicOlI objectives. management 
objectives. re~uire that tho R R be conducted in an efficient. cost-eftoctive 
manner and that it be coordinated properly with institutional constraints ot the 
Laboratory. 

2.8.2 Baseline Characterization 

Characteriz:uion of site.soecific hydrogeologic and geochemical propenies is a 
specific requirement' ot Section p. 0: the HSWA Module (EPA '990. 0306). 
Baseline charactenzation will provide information necessary for distinguishing 
PRS-related contaminants from OU-wide contamination and nOltural variations 
in background levels. ChOlracterizntion during this RFt will help to· define the 
variability of environmental factors relevant to the evaluation of the potential for 
contaminant migration from individual PRSs. 

Because such data are relevant Laboralory-wide. planning forthis portion of the 
RFl has been deferred (to ,the extent practical) to· framework studies 
investigations. but the baseline characterization essential to this OU. is outlined 
in this-OU woricplan. 

2.8.3 Individual PRSCharacterizatlon 

A combination of discrete surlace sampling and surlace radiological SUlVeys for 
uranium. tritium. plutonium. fission.?roc:tuas. and otherconsti::.aents.at TA-2 and . 
TA041 will be used to define the presence. spatiaJ extent. and distribution of 
surface and subsurface contaminarion. Studies ot additional characterization 
boreholes and data derived from the existing and proposed network of 
charaderization borehole wells· will be used to assess subsurlace units. Details 
01 the characterization plan ~oreach PRS· are presented in Chapter 7. 

2..&.4 FJeld JnvestfgatJon Methods. 

Common methodologies.. appiCable to the conduct of these RFI activities are 
summarized in Appendix" Cof'this work plan and are referenced in the individual 
PRS sampling plans.. ER'Program standard operating procedures for field 
survey .. field screening .. field laboratory. and off-site analytical laboratory 
measurements. will be used for individuaJ PASs as appropriate. 
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.2.9 Intagration with CERCL.A.. NEPA.. and DOE Orders 

• 

• 

Section 1,6 ot Annex I (Proc;;mm ~1an:Jgement Ptan) of tne IWI=' (l .. A."IL 1992.-
0768) discusses the Integration of the ACRA-b4seC ER Program wrth .apQ1ica1)\e 

reQuiremems of the Comprenen$rve Environmental Re:S;lOnse. Comoensanon. 
and Wabiiity Act (CERClA) and the National Environl"l'lenUli Policy Act (NEPA) • 
..\dditionally. the ER Program will co~ WIth all other ap::>lIcable federal adS. 
state statutes. and Department of Energy (DOE) ~reers and policy statements. 
Appendix I of this OU work. plan presents regulatory mformatlOn and bioJo9cal 
information relevant to this wor1< plan. 

DOE Orders applicable to tne L.abcratory's ER Program are Idemified in the 
IWP Program Management Plan. An integral part of l.aboratory operatIOns 
involves compliance with the requirements ot these Orders.. and such 
compliance is ensured through the documented policies. planning. auditing. and 
work review procedures ot the Laboratory. 

2.10 Natural Resource Oamage Assessment 

The environmentnl restoration work at Los Alamos National Laboratory is 
perfOrmed in compliance with the i..aboratory's RCRA Part B operating permit. 
However. this work is nlsc porlormed in .accordance with applicable sections of 
CSRCLA. as required by DOE Order 5400.4 {OOE 1989, 0078). The CERCLA 
Section 120 extends natural resource damage liability to 1ederal facilities. which 
includes the Laboratory. The first part of the natural resource damage 
assessment is a preasses.sment screen governed by regtiati0n5 in 43 CFR ": 

. the preassessment screen will be used to determine whether a full natural 
resource damage assessment is appropriate. The preassessment screen will be 
integrated with the CERCLA ecological assessment process for tMis OU. A 
general description of the I=If8&SS4!Issment screen and the ocdOgieal assessment 
is included in Sodion 5.4 and Appendix I of this work plan. RCRA Subpart S also 
requires that releases from SWMUs do not pose a threat to tl'l8 environment:; 
speeriic methods to evaluate environmental damage are not available, however. 
Information gathered during any ecological risk assessment activities will .,150 be 
used in the natural resources damage assossmont Any modifi=tions of the 
general ~edure that might be necessary for this OU will be described in futute 
reports of progress pertaining to this RA. This procedure is consistent With the 
Guidance for Natural Resource TruststlShip and Ecological evaluation for 
Environmental Restoration st DOE Fseiltties, i991. 

2." Voluntary CorNCtJva Actions 

Voluntary corrOC'live adions (YCAs) will be taken in situations encountered 
during the RFl where it Is obvious that &imple romoval of highly localized source 
terms can be accomplished conveniently and with Jess expense than that 
required 10r extensive charoC1cri%ation. The extent to which VCAs can be taken 
at Laboratory PRSs which contain mixed waste is limited until the Laboratory's 
moced waste storage and treatmenlldispo:;a1 facility is in opemtion (1997 at 11'1(1 
earliest). However. one situation is anticipated during this RFl for wnich limited 
VCAs may be appropriate. This situation arises when soil hot spots 
contaminated well above levels of concern ore identified during1ield octivities. If 
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the COI'IUUninotion c:::m readily be :shown fO be highly Ioc.aJjzed (.35 ex&:lOCCOd in 
most cases at TA-2 and TA-1.1). it may be desirable to simply remove the 
isolated contamination ana to confirm its removal by'samplin9. 

This RFt work pl.3n also considers the potential removal of :5m.311 amounts of 
contaminated piping and related near-suriace debris Nt may interfere with the 
field char3derizauon and that represent troublesome future source terms of 
contlminanon. 

2..12 Modeling 

In Chaj:lter 5, site-wide and PR$speeific: conce,::rtual models· for this au are 
presented. These models are based on available information and are used in 
the development ot the field chataderization adivities described in Chapter 7. 
As.appl'tlPriate. the conc:eptual models will be revised as additional information 
is acquired dunng the RFt. 

Computational models will be used to evaluate environmenral (human-health 
ecolo9ic:aJ risk) (folloWing the RFI) and occupational risk (during RFI, field WOrk 
phs_). Modeling of geochemical processos and contaminant transport. 
particularly over long time frames. will be performed as part of the 
environmental risk assessment. The input' required for conceptual and 
computatjonaJ modeling will be an important consideration during establishment 
of the OOOs for the RFt. Therefore. input forthe models in.part·drives the 
develcpment of the field charaderization plans. 

Repesenrative exampIe$ and sources of the types at computational modeling 
codes that cculd be used in the 000 pracess. both during and after the RR. 
indude those fisted below. 

• Oosea~ent 

• Geoehemicallequilibrium: 

RA Work PI.n forOU 10&8 

RESAAO (OOE) 

CAPS8(EPA) 

GEOE'AS (EPA) 

MILOOS (005) 

PHREEOE (United States 
Geological Survey) 

WATEOFC (USGS. University 
of Colorado) 
MINTEQ (EPA) 

TRACER30 (OOE) 

SESII .. (EPA) 
FEHMN 
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• Surface/air tro.n$pOrt: CREAMS (USDA) 

GLEAMS (USOA) 

AI RDOS· (USDA) 

• Geostatisticsldata anatysls: GEOPAC (EPA) 

GEOEAS (EPA) 

2.13 Framework Studies 

~tOfY"Wide 'h'amewori<studies will be cor.c:tucted·as C)a."t' of the L.a1xrra1Oty 
ER Program's programmatic activities. The framework studies grouo cummtIy is 
Conducting a pilot study on soils and the Bandelisr Tuff to determine the 
background concentration ranges across. the Laborotory tot" a tat'get list 01 
. metals and radionuclides. The investigation wdI coJJec:t data on. some physic:aJ 
and chemical parameters :hat control consuruent 1'nOClt1ity. Initial resutts of the 
study will be presented to the 1993 ~ of the JWP and will be available for 
use in data analysis. 

. 2..14 Conditional Re~ 

The concept of conditional remedies is. addressed in Section 3.S.2.5 of the m? 
(LANL 1992. 0768). The =nditional remedy of soil excavaticn ac:ccwnpented by 
long-term monitoring is mcety 10 be app!'CJ)ria1e for portions of TA-2 and TA-41. 
because aU c:ont.aminabon rNrf not be removeable as for lhe past incon'oIete 
:emovaI 'at SWMU no. 2.009 (contaminated soil associated with water boiJe1" 
reactor) (see Section 6.3 of this OU work plan). The! afore. '.he MId investigation 
within OU , 098 focuses on our obtaining informaDon adequate to perform soil 
excavation at portions of TA·2 and T,A.4, • 

. As Section 35.2.5 ot tM IW? points out. in cases where the AFt condudes that 
a conditional remedy is the most appropn3te remediai ~ a formal CMS 
may not be required. and the proposed remedy may be presented to the EPA 
as part of an R FJ report. The conditional remedy may be dedarec1 the final 
rem~ at that time or the EPA may require further corrective action to 
supplement or replace the conditional remedy. 

2.15- NFA Units 

In this OU work plan. several units are identified for wnic:h NFA i:s proposed.. 
Chapter 8 presents the justification and documentation for the NFA 

, 1'8C01T'II'r.endations. After EPA approval of this OU Wi)ric: plan., the ER Program 
OffICe will file a petition for NFA at these units. This petition will be included in 
the annual update to the IWP. wherein it will request formal EPA approval of all 
proposed NFA units. across the Laboratory's. ER Proqram through a permit 
modification • 
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CHAPTER3.0 BACKGROUND INFORMATION FOR OPERABLE UNIT 1098 

This. chapter presents a brief O'IIervieIN of current and past uses of TeehNcat 
Area (TAj-2 and TA-'I.1. Greater detail is contained in Chapter 7 where 
individual PRS field investigations are described. Figures 5XEC-2. EXEC-3. 
and EXEC04 show the locations of TA-2 and TA-41 within the t..aboratory .as 
wen as individual structuresand PRSs. 

3.1 

Tectmical Area-2 and TA-41 [which together comprise Operable Unit (OU') 
'0981 are part of the Los Alamos. National L.aboratory. which is located in Los 
Alamos County in northern New Mexico. approximately 24 miles nonhwest of 
Sanla Fe. Oev'!Jlopments within Los Alamos Courrty include the tosAlamos. and 
White Rock residential areas and the Labora10tYs technical areas. Los Alamos. 
County is situated on 1he PajlUito Plateau. a region 5 to 6 miles wide and 
6500 to 7600 feet above sea level. between the 10.500.ft-high Jemez 
Mou~.ains to the west and the S50()..ft-hign Rio Grande Vatley 10 the east. The 
plateau is cut by many deep finger canyons that n.m generarty west-northwest to 
eas:-southeast from the mountftins to the Rio Grande. 

The Los Alamos town site and most technical areas of 'the L.abora%my genemJly 
occupy relatively flat mesa tops situated between 'the canyons. In contrast.. both 
TA-2 and TA-4., are Ioc:ated at the bottom of Los Alamos Canyon between two 
of these mesas. In the vicinity of TA-2 and TA-41. Los A~mos. Canyon is 
approximately '350 1eet wide at the 101'. and varies in dfi1:)th (3SO 11 to 360 11). 
Phase I and II investigations eondlJded as part of OU 1098 wm i:lc1ud& the 
canyon bottom to the canyon wa 1\$ within Los Alamos Canyon. The sides of the 
canyon are exceedingly rough and rocky and are partially covered by trees. 
partieul3.rly on the south side. The bottom of the canyon is wooded and 
relatively flat for a width of about 600 ft. A small stream passes along trle 
bottom of the canyon. This stream is ephemeral in the vicinity of TA-2 and TA-
41. although the flow is extremely variable. The Los Alamos. Canyon Reservoir. 
located off of Laboratory property upstream from TA-2 and TA",·n. pn:Mdes a 
constant source of surface water to the stream. Farther downstream (east) of 
TA",2. the stream i~ intermittent. A paved road provides access to TA-2 
and TA-n and isaeeessibletrom the Laboratory and the town of Los Alamos. 

Detailed engineering drawings. site maps, survey coordinates for buildings. and. 
other information relevant to the TA-2 and TA-41 (RFl) are contained in 
Appendix B (see Figures. exEc-3 and EXEC4 for Iocntionsof potential release 
sites at OU '098). Figures 3. , .. , (aHa) present aerial ph<>tographs of TA-2 
taken at various times since 1946. Photographs of TA-41 are shewn in Figure 
3.'-2 (a) and (b). 

3.2 History 

This section de-"..cribes the prehistoric and early uses of the area and discusses 
environmental monitoring at TA-2 and TA-41. 
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(a) PhotOUrl'ph vi~wing wost. shol\ing OU 1098 inclu(fng TA·2. (b) December 19·16 photograph viewing north, includ;ng TA·2. 

FIguro 3.1·1 Aorlnl photogrophy of TA·2 from 1946 to tho prosent. 
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(0) 1979 photograph viewing South, including,TA"2. 
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(d) 1989 photograph viewing North. includingTA.2. .... 
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(a) " 989 photograph viewing North-West. including TA-41 and Los Alamos Townsite 

(b) 1991 photograph viewing North--West. inciuding TA-41. 

Figure 3.1-2 Aerial photographsofTA-41 from 1989 to 1991. 
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3.2.' Prehistoric: Uses 

OP Mesa and Mesita de Los Alamos, located to the north and south Of Los 
Alamos: canyon, respectively, have experienced some prehistoric use' (Steen ' 
1917.0660: Steen 1982; 0659). A eulturalsurvey ot OU 1098 was carried our to' 
be used In conjunaJon with this ACAA Facility InvestigatiOn (AA) in furtherance 
of National Environmental POlicy Act (NEPA) requirements. The survey 
documents this use and assesses the potential impact of the RFI on cultural 
resources.. Results of this survey will be reported in a later document. It is 
expected that' a categorical exduslon tor NEPA assessments on FlA' aClMrles 
will be- issued. by the COe. as was done for adjacentTA .. 21. 

Early HistOriC Uses 

Much of the Pajarito Plateau, includil"g present-day TA·2 and'TA041. was part. 
ot the Ramon VIgil land grant. In the fate 1800s and early 19005. the Pajatito 
Prateau~ incJuding portions ot Los. Alamos and OP Mesas were used tor 
ranChing. farming .. and timber production. Aerial photographs ot TA·2' 
and TA-41. however.. suggesttt1at such uses in the areas 01 presem.ay TA·2 
andTA.41 within Los Alamos Canyon probably did not extensively take place. . 

CP' Mesa and Mesira de Los Alamos, were added to the Santa Fe Forest 
, Reserve along with the rest of. the Jemez Section in, 1915. Based on extensive 
archival search .. exmnination of aerial phOtographs, a"ld interviews with many 
former labotalory employees. it has been established that the labOratory has 
used tne land within Los AlamoS Canyon al TAo.2 and TA-41 continually since
the 1940s. General public activities in the Canyon occur at Los Alamos canyon 
Reservoir and at the Los AlamoS ice skating rink to me west of the TA·2 and ' 
TA-4'1 sit~ 

3.2.3 Env'ronmental Mennorfng atTA-2 and TA-41 

As described in greatercretai/ in Chapter4. site monitoring has been carried out 
by,the EnWonmental Surveillance Group (ESG) at TA-2 andTA-41 on a ' 
continual basis since 1966. These results have been reported in the 
LabOratory's annual environmental surveillance reports and other' special 
reports. which extend back to 1966 (ESG·1990. 0497; Elder and Knoell 1986. ' 
1400014:. MOntoya'1991).Annual monitoringot six ShaItowmonitorwelfs localed 
in LOs A:amos Canyon haS suggested contamination in the alluvial aquifer 
groundlNater (ESG 1990. (497). These wells are descrlbeclln detail in Section 
4.4.3 and tccations are shown on Figure 4.4.2. As described in Chapters 4 
and S .. tritium .. cesium-137. and, strcntium-90 are the major constituents. as 
inc1k:atec1 bygroundwalerquaJlty data collected by ESG, (ESG 1990.0497). 
Measurable surface sediment contamination attribu:able to TA-2. and 
TA-41~ within the creek channel. has been found beyond the au 1098· 
boundaIywithin TA-21 to the east within Los Alamos C3n}Ion. 

Radionudide contamination aboVe background and generally below possible- ' 
ranges-at screening adions.levelS. which 3."8 underdevelOpment as·discussed 
in Chapter 6. has been observed. in groundwater and surface-.sedimentsamples 
trom areaseastofTAo.2.and TA-4,. A few'samples from locations east of TA.2" ' 
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• where low-level, near-surtace radionuclide releases are knOWn to have OCOJrred .. 
· " 

with I:'! TA-2, have yielded Indivldual soil samples with fission ProdUct (cesium· ..:... ,., 
'37) concentrations which may exceed the screening action levels 10r 

.. , 
.. -

radlonuclldes which are being developed by the labOmtory as dl~ssed in .. -
Chapter 6. Past sampling indicates that this contamination is mobile and highly · 
variable, deJ)9ndlng on lOcal/on and tlme of sampling. Further details on the .. 
nature of this surface contamination are given In Chapters 4,5, and 7. .j -· 
3.3 Past Operational Practices at TA-2 and TA-41 

TeChnical Area·2 and TA-4, have been continuously used from the earty,940s 
to the present. Technical Area-4' Is used for weapons development ana long .. 
term studies on weapon SUbsystems. Technical Area·2 has been used 
continuously since '943 to house a series ot research reactors (Bunker 1983. 
14-0012). Early reactors were fueled by aqueous uranyl solutions. whereas 
otl'ler reactors. Including present-day Omega West Reactor (OWR). were fueled 
by solid fuel elements. The earliest of these reactors consisted of three 
~cccssivo homogeneous liquid-fueled reactors. inCluding the first ever of that 
type (water bOiler) which was assembled in late , 943. These reactors ~re 
fueled by aqueous solutions of a uranium salt. enriched in uraniUm-23S; the last 
modification was deactivated In 1974. Tho first 0' the solid-wei reactors involved 
a now-decommissloned plutonium-fueled, mercury-coolCd reador. 1"he reactor 
system was sel1-eomalned and operated from 1946 to '953. Since '956, TA-2 
haS been the opera11ng site of OWR. an 8-MW. water-cooled research nuclear. 

• reactor weled by highly enricl'led uranium contained as SOlid fuel • 

3.3.-: Sources of Residual Aaclloactlvtty at TA-2 from Prevtous 
• Operations 

This section provides an overview of residual radioactivity at TA·2 from previous 
operations that contribute contaminant source terms at tne different PRSs. This. 
intOf'T1'lation Is preserued beCause it deSCt1bes residual radioactive source terms 
that are If1l)Ortant to tI'Ie RFllnves1lgatlons. 

Radlolytlc and fission product gases (argon, xenon. kryptonl were released 
directly at TA·2 on a small scale through a gaseous effluent line and stack from 
the time of the ear1lest of the water bOiler reactors. The primary source of 
residual radioactivity was derived from the gaseous effluent line ($VIMU 
,no. 2-009). The decommissioning of tne gaseous effluent line primarily involve;:1 
removal Of small external snucures. underground pipes. and contaminated soil 
Survey methOds and soil deanup guidelines for this projeCt primarily dealt wttn 
residual radioactivity in soil and sediments (EIder and Knoell '986. ,4,.00,4)_ 

In the earty operation of the succession 01 water boiler reactors. hydrogen and 
oxygen that arose from the radio lytic diSsOciation of water asscdated with 
reactor operation were not combined (Elder and Knoell 1986. '4-0014). In 
'951. a gas recombination system was Installed that recucec the explosion 
hazard as well as the quantity of radioactively contaminated gas requiring 

• discharge to me atmosphere via the gaseous effluent system. This gaseous 
effluent system made up most of ttle piping and structures tI'Iat nC'eCSed to %)e 

removed in Phase 1 of decommissioning. During tne 25·KW ooeration. 
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approximately 220 cm3/min ot gas (excess air and some fission prOducts) 
floweolmo tht:t Qast:taus effluent line. The radioactive gaseous isotopes Of 
oxygen. nitn:lgen. argon. xenon, and krypton were discharged througn this line 
and routinely monitored. This line ran underground and eventually terminated at 
the top ot an adjacent mesa (Mesita de Los Alamos) In a 150-lt stack south of 
TA·2. ($WMU no .. 2..QOGa). A centrifugal blower at the stack base provided 
adequate drafttorgas.flCwin the lOng pipe. 

From 198610 1987. removal of extemal structures and underground piping 
assodated with the (J3.SeOUS etiluent (staCk) line from the water boiler reactor 
was per10rmed as Phase I of that reaaor'S decommissioning (Elder anct Kneel, 
1986~ 1'4-(014). Six concrete structures were dismantled and 435 ft Of 
contaminated underground piping were removed and dfspoSed of at TA~ SoB 
comarmnalion by cesium-137 Was. encountered around structure TA·2-48 (See 
Subsealon, 7.1 0 for-details). which contained a condensate trap/line [SWMU 2· 
003(b)1. and also In a fonner leach field near1he stream (SWMU 2-(07). Efforts 
to remove all contaminated soil were hampered by'inflltratlng groundWater 
and heavy rainfalls. Guidelines for concentrations of residual radioactivity in soil 
after the lines and stl'\lctures had been removed were based on the general 
j:ltlndple of as low asteasonatlly achievable (ALARA). Under this principle. the 
j:ltImary consideration was to- keep any future exposure of employees or"the ' 
general J)Ublle to the remaining radioactivity to as low a level as technically and . 
economically reasonable. To expedite decision making, de'minimus levels of 
scil concentratiOn and upper limit conc:entratlon:; guides were used (Elder-and 
KnoeD 1986. 14-(014). These de minimtl$ ievels, which are described In Table 
3.3 .. ,..,wer& used tOf" remedial decision making in 1986-87. but are not screening 
aerlen levels torradionucJides,(see Chapter6)., -

TABLE 3.3-1 

SOIL CONCENTRA"ON GUIDELINES (ABOVE BACKGROUND) 
CONFORMING TO DE MINIMUSLEVELSATTA-2. 

SURFACE SOIL- SUBSUFFACESOILb . 

Gloss alpha 
GrcSSbeia 
E1ctemaJ gammad 

15'pClIg 
7SpClIg 
201J,R1h 

a Sur1ace SOil: located within 5 It (1.5 m) from the surface. 

D Subsur1ac&'scil: located at any depth greater than 5 It (15 m). 

C Detector background plus 3 sigma counting error. 

d If Cs-137 is. present. 
", 

" -. 

.' 

.". 

ResidUal SCii and sediment contamination. consisting of 1000 1)(:lIg of cesium· 
137. however .. occurs-at depths greater than 5 tt. Complete remediation eftol1S 
were not possible .. because Of the high water table that impeded cleanup 
operations (Sdar and Knoell 1986. 14--0014). A stabirlzed, dean fill with deprhs 
ranging trom S· to 7" ft W:l$ plaCed overthis area. Approximately 970 rrrs of lOw· .' 
level r3di0ac:w waste resulted from the deanup operations. Waste generated 
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by the Watttr Boiler Reactor Decommissionmg Prcjea (W8RDP) was either 
buried in pits or placed in sl'13ttS at TA-54. Area G (Mor.toya 1991 .. 14-0015). 

3.3.1 .. 1 Prevtous SU!:)SUrf3ce Soil GuJdellnes at TA-2 

Elder et at. '1986, 0456) investigated a vanety of pathwayS at T;\.2 by wnich 
bUried. radioactive mmerial COUld read'f the bioSl)hefe and result in a dose to 
humans.. Patnways that were evaluated include: 

,. Erosion of tne material and its covering' soil.. and subsequent flow imo 
surface-water systems used fOrCUinkinq water and irrigation. 

2. Leacnlng into groundWater. 
3. Resuspension Of material ~..ed by erosion. and 
4. ,Human habitation and agrICulture on ~ material. 

The results of trlis in"/estioatiOn demonstrated the I'T'IO'St cntica1 p.attlINay 10r lOng· 
lived radionuctides to De numan habitation ana aQnCUtture on eoma.n'lanated sell 
wnere soil cover nad been eroded away. The tnree most restrictive 
scerrarios are summarized in Table 3.3-2 {Elder er 31 .. '986, 0456), 

TABLE 3.3-2 

SUMMARY OF SCENARIO CALCULATIONS FOR THE SU BSURFACE 

SOl.l.. GUIDEUNES (pCUg)A 

ErosIOn locatIng a Home on Excavatton 01 
Radlonuclldes Scenario ExcavaUKt SoU ContamInated Soli 

americium·241 600 
plutonium-Zi9, 240 2400 
plutonlum·238 4200 
uranium-238 960 
uranium-235 96D 
ul"3nium·234 960 
ceslu",.137 960 

675 
2700 
4725 
1080 
1080 
1080 
'080 

724-
1942 
3185 
SSSO 
5550 
5550 
3360 

stromium·90 1200 1350 2.8 x 106 

hydrogon-ab 120000 4.0 X 106 

a Soil activity concentratlon above natural baekgrounc1 wnich could 
reSlJIt In a dose to any organ ot"SOO mrenvyr. 

t:I pCVml of soil moisture • 
• Not calculated. 

3.3.1.2 Sources of Radioactivity from OWR Operations 

The OWR operates at a power of 8 MW: safe dissipation of this heat l'eClUires 
cooling wator flow of approximately 3500 galJmln over tne fuel cladding 
surfaces (Penneman 1992, 03-0012: Safety Analysis Report tOI" Omega West 
Reactor 1 992). The high neutron flux activates trace impumies in tne cooling 
water, as well as the gases oxygen, nitrogen, and argon that are present 1rom 
dissolved air. Fission prodUCts are contained within the 
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solid fuel. 'The radioactive oxygen. nitrogen. argon. xenon. and krypton gases. 
togetl'ler with argon-41 plUS hydrOgen ana oxygen from water decomposWon. 
ar&ventecS to'tne almOSJ)nere at lOw levels, wnich are monitored by INC-1S'and , .. 
EM-8.. The prindpal radio nuclides normally' present in the reactor COOling 
water are tritium .. niltOgen-16'. sodium-24 •. aluminum-28. magnesium-2i .. ' 
CM:Imium-51 .. %irconium-6S. antimony-124. Iron-49. molybdenum-SS. silver-110. 
cobaft..sc .. and either or both zirconium-9S and niobium-9S. The noble-gas 
fission pl'OC.lClS- xenon·133. xenon-,3S. and krypton-8S are present together 
with argon"", .. 10rmed from activation of tne 1%. argon present in ordinary 
labotatcty air. 

" .. 
lh& gre3leSt contributors to tne gross water activity from aU of tne above listed 
isotopes ant tne 7-second haJt-life nllrogen·16 and 15·hr half-life sodlum-2" 
~ These isotopes rapidly decay and therefore dO not pose a Iong-tenn 
risk.. A siIt-lb ccating. wnicn adheres to the walls ot the cooling water piping 
system. retains some of the metallic radlonuclides mentioned above. The 
presenceot this ractioadMlY is COnsidered during ~ changeslrepajrs. 

. ' .. 
Releases of tritium resulted from a leak in the· primary coolJng water system at 
OWR. ThO' leak occurred from a break in a weld seam· ina section ot the delay 

. line running trom building TA-2-, to the surge tank.. This release was disccwered 
in Jal"l.1ary 1993 and was witnln the Guaje Mountain fawt zone. Tritium was 
leaking from the delay-line at a rate of up 10·70 gallons per day until Marcn 1993 
when ttle cooling water-was drained from this line. Typical concentrations of 

. tritium in tnecootlngwarerranged from 1S.7x 106.10 20.2.)( 10S pCVL 

' ... "'-:,~.'~ r:: 
,& .-.",,-", 

Tecnnlcal Area-4' haS. been used for neany five decades. It continues to be 
utilized for testing •. monitoring. and assembling- of nuclear weapon 
cctJ"lponents.for development ot weapon subsyStems' and bOOsting systems. 
and 10r8QPropriate IOng·term studJeson critical systems. ' . 

TecnnicalArea"'" ccmalns',he lea House (IH) and Main Storage Vault(MSV) 
(see Figure EXEC-4). which provide the DOe with facilities fortestJng. 
monitorinQ.. assembIl~ and storing nucJearweapon components (Pennernan" 
1992.. 1",,"003) .. ,The MSV was designed by BlaCk and Veatch ConsUltIng 

, engineers of Kansas City .. Missouri .. In 1948 and wasccnstructed by'Brown & 
Root. Inc:;... ot Houston ... Texas. in 1949. The IH and, MSV together with other . 
facilities at TA-41 are managed and operated by the Laboratory. There are also 
Offices and shop,faclllUes at TA-41. Facility maintenance Is handled by Johnson ' 
ControlS World services. 

Components that contain such radioactive materials as uranium (enriched in 
uranium-ZlS) .. plutonium., and tritium are often present. Nonradioactive but 
hazardous. or potentially hazardous materials also on site •. Include arsine • 

. lithium .. mercury. beryUium .. lead. cadmium. nickel-cadmium·mercury batteries. 
e;q)losives .. and thermif&.type heat generators. A phOtographic laboratory is also 
on site .. Organic-Chemicals have also· been used on site on a laboratory scale or 
small QUantitieS'.. A list 0' chemicals previously used at TA-41 Is' presented in 
Table 3.3-3. 
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TABLE3.34· 
. CHEMfCALS CUARENn.Y I.N USEATTA-41 

. (Odober1992l 

acetone 
acetylene 
atmIOnia (gas) 
argon . 
arsine . 
bel'yltium 
cadmium 
catbOn cfjoxjde 
deuteriJm 
etI'Iyt ak.ohol 
etI'ryIene glyCOl 
nelium 
hydrDQen' . 
hyCrogen deutende 
hydrogen iodide 
~aIcohol . 

keroSene 
IoyJ:Xon 
lead 
llthium deuteride 
lithium I'Iydnde 
mercury . 
mett'Ian& 
methyl alCohol 
neon 
nitric oxjd&' 
niU'ogen 
oxygen 
plutonium 
sWer 
t.nWm 
uranium 

ume liQuiC1 radloacdve waste has been generated. In the VIOf'k do:1'1e at TA-4,. 
. . . Plutonium alloys ate pn:rteC:tiYe1y dad. with a Skin of an Inert metal to ~ 

aiIha contamillation. DisperSion Of uranium aJpha contamination oc:curs wnen 
workers swipe laboratory surfaces with swabS (K'ln'1wil'8S) moistenec1 with 
solvent. The swabs are placed In spedal containers for radJoac:tMty that are 
then collec:ed. and removed.1rom the site. ·This general procecure of 
sogregating and coDecting waste Is tolOwed M2't aa wasle. and.. none of it Is 

. dispoSed of on site. The three types of waste l'Iandled In this mannet' ant 
, norndioactive waste. J'3Cioactiv& waste. and mtxect waste. . . 

Tritium gas Is kept in special containers. orten dOUble or tripte contained. 
Special efforts are expended fer tnt recovery and amsetvatlcn of tritium. 

. However. essentlaJty' tNery suttace ccntactinQ' tJtium... such as hIgbopressure 
pipe interio1's. beCOmes contaminated to some extent.'l'here have alsO· been 
some releases of trttiJm gas Into hoOds and suDsequenUy'lnto ttIe ventiadon 
effluent stack. whk:h are mcniIOred by EM..a. AI SUCh releaSes ate kept to a . 
minimJm and are J'l'IOI1itorec1 and recorded. 

3.3.2.1 ..... Spedrornetty of Plutonium atTA-4't 

Most of the past work. wittI pkltoniJm at TA-4'1 irNONed metal aDoys tnat went 
. dad with an inert metal SUCh that no alpha activity couId~. From 1954 to . 

,973.iSctopic analySes of Nevada Test Site (NTS)' samples containing
plutonium ana uranium were perfOrmed at TA-41. 'The ~was perfor.ned with 
mass specttOmeters. which were located. on the bottom floor at the YI'8St and 

. east endS of buiIClng TA-4,-004. The instruments occupied rooms on both 
sides 01 the hallway and the rooms had doOrs leading" direaly to the outs:ide. 
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Small Votumes ot' Solution sampleS. were prepared at TA-48·.befoRt th.;y were· . 
delivered to TA-1. t. being brougl'lt directly to· the outsiae Goor and· into· the' N 
'mass spearameter room. These-samples normally containedssveral p.g of., 
pi.ltoniumorseveral mgot uranium. Preshotsamples werecont3ined In 1-df'am. '. .. 
viaJs. with pIasIiC C3J)S; and ·the- postshOt samples were contained in coned": . 

... bollOm vials.. wittr a vo/ume-ofabOUt3 mi. anctfitted with groUnd glass stoppers. 
The vials wete" stored' In' plastic: trays., which' were drilled out to hOld, just the 
vials.. These trays were SlCteCl either in reaangular steel cans or In locking file 
safe drawers. located in the S Latloratory. Aliquots in 2 Normal nitric acid, .. ' . : .... :.:.::.'.~,'~: .. : ~.·:i,:' 
containing 300 to 500' no Of plutonium or 1 00 to 500 mg of uranium· were .' . . 
depoSited on'l'heftium filamet'llSancI:evaporated to dryness in.hoods in the N .', .' .':. ""~ 
Laboratcry .. Resicklal saJ'll)1es w«e kept for ". or 2 yr and then disposed as hOt 
waste .. whictt was1hen taken to TA-54:. ' 

, . ' , 

-In addition to these rac:tioac::tMt samples. isotopic anaJyses were· also perfOrmed . 
en me much more afpha-actJvtt plutonium-238. resulting in several instances of 
contamination .. primarily-In the hood area. One of the original mass, .' 
speatOmeters wnid't became ~a-<XImaminated was ta.'1JOVed ana buried.. 

CUrNnt w ...... nagement PracUces at TA-2'and TA-41 
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Fcurmajorcaregorles of solid waste are-genennecs at TA-2: and TA-41· •. Each Of " '.' 
the categOries is handled in accordanCe ,with apprgvect procedures. The tour , . '. ..'.; "> , 
general categOries are: . '. ;: ',', ':', ',~ 

. , 

1. Ncntac:lioacrMt and nonha%an:lOuS • 
, ,. ' .. . 

2. Haz:ardOuS and nonradk)adjve .. 

3. RadIcaaive and mixed waste (nontue') .. and 

4..Spent1uel elements.. 

Was» dassified as "nOnradloaaive and nonhaZardOus" is handled as sanitary 
'1andfi1I waste.·This material 1$ disI:loSed of at the Los Alamos sanitary'landfill.. 
1'he LabOtatory'S mainrenance- contraclOr' is responsibte for the transport' and' 
Itisp'JsaloUhiscategOryotlOid~e_ ..,: . : . . . ,:,' . .' --"-' .. 

.' 

. waste ctassifiec1 as. ~ ana. nonradioacive"ls ~ned to,TA-SC: tOr" '

. treaunent and CIispcsal errecydlng. at a comrnerdalfadUty .. ,Tbe Laboratory' .. 
OtQani2a1fon responsible tor this- category i$' me Waste Management Group 
(61-7). 

Nonfuef. waste daSSiffect as "radioadive and mixed waste" Is handled in one Of 

,,' ~. ' . . . . 
...•. ',' 
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.. 
twoways.. 'Uhe waste- Isdasslfiedas Iow-fevel waste (LLW).Jt is 1r'anSp)t1ed by' .."'.,', 

, " 
:ruck jn,Oepanment otTransporration (OOT)-appraved containers tordispoal , . 
at U'le LabonnQly's .and burial'facility within TA-54;. waste otherthan l:.l.W Is -.. 

, packaged. and. stored for disposal at other Oepanment of Energy (DOE)' . 
faciIiIi~ EM-71s re$Onsible-forthe disposal .. 

Spenr~tuel,e'emer1ts generated at OWR are categoriZe<:! as "high-level . 
radioactive waste .... The e.e-ments· 'are transported.. In laboratory-approved·, 
containers... four at a time. from TA-2' to' a hot cell at TA-3. At TA-3, they' are .. 
transferred to a OOT -certified .shipping c:lSk. The shipping cask. is then 
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transpcl1ad to a processing plam at the Idaho N::ltlonal Engineering LabOratory • 
Such snipmenrs occur abOut every 2 years. 

Technical Area·2 h::lS thre-e ,OOOogal. and one 170ogal, underground storage 
tanks forradloacnve etfluents. Radioactive liquids are piped to these tanks. The 
m3jor source ot radioactive etfluem resultS from tl'le periodic regeneration of the 
dclonlzol'S. No chemical treatment Is performed at TA·2. Radioactive etfluents 
are periOdically pumped vIa pipeline or tr!nk tl\lCk to the Laboratory Waste 
Management group (TA·SO) fortreatmem and disl'Osal. 

3.S Site Access and Control 

Access to buildings at TA·2 and TA-41 Is controlled by guard gates presem at 
tM sites. Technical Area·2 and TA041 are protected by 8- to 10-ft security 
fences. The gates acass the main access road to TA-Z are kept 10Ckee wl'len 
the sites are not under the direct surveillanCe of authorized employees. These 
gates are kept open when there are aut/'lOrized emplOyees at the sites fO permit 
accoss to tna paJ'1(lng areas. The parking nre:ts and entrance road are 
separatad from the rest 01 TA·Z by fences trntt extend either to t>uildLngs or to 
locked oate:. During working hours, all doors and gates th:1t opon onto the 
parking are::lS are kept lOcked, with ttle exception of tne door to the main otfiCes. 
wnich are occupied. Other doors may be left unlocked while they are under 
emplOyee surveillance • 

Migration Pathways 

PathWays or receptors have both Shol1*100 yr and long-term (greaterthan ,00 
yr)signlficnnce at TA-Zand TA-4'. becauSe TA·2anct TA-41 are located in lOs 
Alamos Canyon. Opera!)le Unit' 098 Is locateo near the town Site. and 
contaminant·transport pathWays. via atmosptlenc dispersion. are possible uncle' 
past and current site conditions. GroundWater pathways are also possible. due 
to the shallow depth to alluvial groundWater and the presence of trarlSP\':Ift 
mecnanisms. Surface waters are of significance beca\.lse some of existing TA·2 
and TA-41 contaminants were dIschatQed to ttle aeek bankS or surface water. 
Grounclwater pathwayS are Of concem beC:aUse of the tritium leak cUscovered in 
t!"le primary cooling system of the OWR In January '993. High activities of 
trl1ium. typically rangi~ between 20.000 and 59.000 pClIL. were found In 
surface water ana groundWatersampieS coueaed at TA-2.. 

In the context at this 'WOrk PJan. "short-term'" wiJI Imply the 100-)'1" time frame 
assumed for Institutional COntl'Ol. -t.ong-tenn- rolates to land use- changes 
beyond this time frame (e.g... atter loss of lnstltu1k>nal control). and indudes 
Climatic cnanges that may occur. wl'riCh could. atter exposure pattlways such as: 

• Exposure at buried contamitlamS thrOugh erosion. follOwecl by 
surface run-ott and sedlment trans;)Ort or aerial resuspensiOn. 

• Artificial site disturbanCe. 

• Surface-warertransport 
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.. Intiltrationthrough the vadose zone. and 

• Chemical. phySical. and biological transport. 

It Is QUite possible that the above pathways could also Change within the sl'lOrt 
term. depending mainly on weather conditions and related factors sucn as 
floocilng. Some of the wastes at TA-2 andTA-41 will remain h3Z3raous I'I1JCh 
longer than the' 100 yr assumed for institutiOnal comrol •. For these reasons. soia 
and groundWater remediation, accompanied by monitoring and stabillzatjon. 
have been idemiflec1 as: the likely remedial actions to be taken at TA·2. and TA .. 
41. This approaCh Is consistent with the conditional remedy concepts described . 
in Chapters, 4 and 50t tl'1/s OU work plan and in Section 3.5.2.5 of the 
Installadon Work Plan (IWP) (LANL 1992. 0768). 

3:r OVervtewOf PASs at OU 1098 (TA-2 and TA-41) 

This section providos a brief overview ot tl'1e 17 SWMUs and five AOCs 
addreSSed In this OU WOrk plan.. Tl'Je locations Of these PRSs aro indicated on 
F'lQUteS EXEC-3 and EXEC-4~ 

Table 1.2-1 assi;nS these' PRSs to investigation groups as tallows: 

.. TA-2.SW'MUs. 

.. TA-41 SWMUs. and 

.. AOes. 

A detailed description Of TA-2 and TA-41 PASs and the co"espondlng field 
investIgation plan are presented in Chapter 7. No funher action un~ are 
discussed in Chapter 8. 

Fer ttJe putp05e at developing the data quality objectives (OCOs) that undel1l& 
the proposed lIeld Investigations. we have categorized the TA·2 and TM1 
PASs as 1ollows (see Ch:tr."'r.>r «) or thiS OU WOI1c plan tor a disCUssion of future 
land use and possible rei:· 131 alternatives arTA-2and TA-41): 

.. TA-.1. Contaminant source terms (uranium. c"romium.- cesium .. 
137 .. plutonium. beryllium. and flssien products) may exist in the 
subSurf3C& SOils and sediments (DOE 1987 •. 0264). L.ocalized 
source terms (5011 and debrIS) abOVe screening action levels 
may also· exist near the surface. Several remedial options are 
conceivaJ)le for the near·surface cont3minatlon~ Because 
removal ortreatrnent ot the contaminatOd $Oil and sediment is 
likejy to be j:lractical. this work plan considers soil excavation 
and groundwater extraction to be the most likely remedial 
measure to be selected for moSt of the PRSs fOllOwing the 
AFllCtw1S (Correaive Measures Study). 
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• • TA-41. Technical Area-41 is susPected to contain soli and 
groundwater alntamination. primarily due to the release of .,' 

, 

tntium and possibly to an alpna-<:omaminated sewage outfaU. A ,-

septic system (SWMU no. 41..(01) and sewage treatmem I'1a."Tt 
,. 

(SWMU no. 41·002) are considere-CI to be the two most 
important PASs at TA-41 (DOE 1987. 0264). The building 
st:ructures are not contaminated with raaionuClides. exCluding 
tritium, based en monitonng data collected by WX-S (Larson 
'992. '4-002'). FIVe AOCs exist at TA-41: a sump. a 560"031. 
diesel tank. an Industrial waste tank (which may never nave 
existed). storm drains. and a fuel tankWlth unIa10wn origin. 

• The AFlts likely to $hOw that most Of the areas within TA·2 will 
be reserved for Restricted I.aboratory Use. However. available 
information suggestS tnat a few of the PASs within TA-2 and 
TA-41 are not likely to colT'.aln significant source terms and, 
therefore, tl'le no turtner action (NFA) alternative is the probable 
recommendation for some PASs. 

RadlolOQical and cl"termcal constrtl.lems. inClUding uranium. plutonium, tntium, 
fisSien ProdUCtS. cnromlUm. mercury, acids. and solverns. represent the most 
significant materialS used at TA-41 and TA-2. They are too primary focus 01 
PR5-specific Investigations. Other ccnstltuems are known or suspected to exist 
at TA-2 and TA-41 only In limited quantities and generally will be assoclated 
with the aforementioned contaminants. These factors have been taken into 

• acccunt In development Of the sampling plans contained In Chapter 7 • 

Analyses of RCRA metals and organic ccmpounds and J')O"regulated metalS 
and radloflUclides. hOwever. will be conducted fa:, a limited number ('10-20010) of 
samples of soils, Sediments. surface water. and groundWater obtained In tt'le 
baseline portion of PhaSe I sampling. 

3.7.1 PASs at TA-2 and TA-41 

Thirteen PRSs have been identified at TA·2. and aggregated as part Of OU 
1098. TA·2 coma Ins PRSs consisting of an underground diesel fuel tank. 
decommissioned reader waste unitS. storage pitS and tanks. COOling tower drift 
loss. waste lines, dratns. decommissioned septiC system. outtalls. operational 
reloases, and cMmical shaCk waste units. Primary wastes at TA-2 consist at 
uranium. chromium and other metals, aCids. fission products. possiOty some 
translJranic (TRU) elements. and organic compounds, including PCBs and 
solvents. Water troatment released significant amounts ot potassium 
diChromate from the cooUng tower into the canyon environment. Historical 
Information indicates that up to 5000 poundS of potassium dichromate may 
have been released to the environment from the TA·2 cooling tower 
(Penneman 1992.140(003). 

Tho SWMUs at TA-41 consist of a septic tank. a sewage treatment plant. a 
sump, and a container storage area. Operations at TA-41 involve handling and 

• storage of tritium. plutonium. uranium. and beryllium in assemblies, also arsine, 
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hydrogen. deuterium, liquid nitrogen. and squibs ttlat contain explosives 
l'eSldues(setl Table 3.3-3 fora listot ChemiClIS used in the past at TA-41). •. 

Sources Of Information 

Current standard pradices and methods were used to acquire available 
environmental data for-TA·, and 'iA-41. These data are uSed in this document 
solely to guide RFl CharacteriZation and sampling. 

Extensive- use was made Of direct interviews ot many key personnel whO were 
involved in past adivitles at TA-2 and TA-4.1. Included In this group were 
radiatiOn/health monitors and ron;-tenn staff membefS' ot TA·2 and TA-41. 
Access to these individuals, combined with historical documentation and 
environmental monitoring conducted since 1966. assisted in tMe development of 
the individual site descriptions with a moderate degree of certainty and 
completeness. 

Other information sources nave been used: 

• The LabOratory's environmental monitoring network, which 
includes near· and on-site stations as well as perimeter and 
regional stations that are not Influenced by Laboratory 
·operarlons. These studies are reported in annual reports of the 
environmental suNeillance group, 

• Spedal studies concluded at the Laboratory and in the region, 
which collected environmental data in arGas unaffected by 
l.abOratOlY operations. These studies are descrlbed In periodic. 
LabOratory reports •. 

• General envirOnmentaJ data addressing the behavior of various 
compcunds;. elements, and radio nuclides in natural systems. 
These reports are available in peer.reviewed scientific 
IIterature~ and 

• UnpUblished IntemalL.at!oratory memoranda, reports. and 
drawings. 

'··I~ 
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Chapter 4 

CHAPTER 4 ENVIRONME~AL SETTING OF OPERAB1..E 
UNrT1098 

Chapter 4 presents a detailed description of the environmental setting at 
operable unit (OU) 1098 (Technical Area-2 (TA-2) and TA-4'l on which the 
Potential Release Site (FRS)-specif1C RCRA Facility Investigation eRA) plans in 
Chapter 7 and the recommendations for no further action (NFA) (Chapter 8) are 
based. All PRSs not recommended for NFA k>cated at OU '098 will be 
investigated during Phase I or Phase II activities. The regional environmental 
sening of the L.aboratory as a wnc;e is discussed in Chapter 2 of tho lnst.al1ation 
Work Plan (IW?) (LANL.1992. 0768). 

Chapter 4 presents and interprets existing information relevant to TA-2 and 
TA-4'. 

• 4.1 Location and Topography 

• 4.2 Climate 

• 4..3 Surface Deposits. 

• 4.4 Hydrok>gy 

• 4.5 Geology 

• 4.6 Biological Setting 

Sections 4.1 through 4.6 provide a general foundation culminating in a 
conceptual model described in Chapter S. Chapter 4 also identifJeS additional 
information needs related to (1) expanding thtt conceptual understanding of the 
environmental processes at TA-2 and TA04' and (2) assessing the magnitude 
and importance of potential exposure routes within OU 1098. 

The general data requirements described in Chapter 4 and conceptual model 
identified in Chapter 5 are used to develop the PRS-specific field sampling 
plans presentod in Chapter 7. As field results become available, an iterative 
process will begin in which current knowledge will be updated. the sufficiency of 
the data for supportin~ the RA objectives will be assessed, additional data 
needs will be identified. and further investigations will be designed to fulfill those 
needs. 

4.1 L.0C3tlon and Topography 

Technical Area-2 and TA04' are located in l.os Alamos Canyon on the northem 
edge of the l.aboratory. The northem and southem boundaries of TA-2 and 
TA041 are at the noar-vertiC:31 c:fiff faces whero the Bandelier Tuff is oXj:)Osed. 
I.os. Alamos Canyon at OU 1098 is bounded on the south by Masifa de /..os 
Alamos and on the north by OP Mesa. The canyon bottom where OU , 098 is 
located varies in width from 400 to 460 ft. Technical ArOO04'1 lies. at elevations 
between 6900 and 7000 ft above sea level (as.I). whereas TA-2 lies at 
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elevations between 6800 and 6900 tt as! (see topographic map in Appendix A). 
LosAJamos. Canyon is.oriented in a general east-wes: direction and is centrally 
located on the Pajarito Plateau. Surface drainage patterns from the mesa top 
generally are oriented to the east. nonh. and scuth and feed into Los Alamos 
Canyon. The Plateau i$ b;aled between the Jemez Mountains 10 the west and 
:he White Rock Canyon of the Rio Grande 10 the east (Figure ~ 1-1). 

The Los. Alamcs. Canyon drainage area extends to the drainage divide on the 
Serra de ~ vanes-and runs eastward·to·the Ric Grande near Otowi. Ouring 
the summer .. stcrm-water run-off ccc:asklnally reaches the Rio Grande. Los 
AJamcs. Canyon has-cut into the Tshirege Member and Otowi Member of the 
BanderlerTuff .. 1"he drainage area of the canycn is approximately 12.8 sq mi. of 
which TA-2 and TA-41 c:cnstilUte only a small fraction. Los Alamos Canyon 
varies in depth from appt'OXimately 900 It at Sierra de los Vanes to 4.20 It at 
State Routo 4.. 

The Otowi Member of the Bandelier Tuff. typically outcropping within the lower 
canyon walls .. consists of volcanic ash-flow" deposits and comprises 
approximalely 300 to 400 tt of the bedrock throughout the operable unit A 
shaJIow alluvial aquifer occurs at several feet below land surface within Los 
Alamos Canyon .. and a perched aquifer within the basalt and Puye Fonnation 
may occur at a depth ot approximately 250 to 300 ft. Groundwater within the 
regiona' aquifer of the Santa Fe Group sediments lies at a depth ot 
approximately 800 ft below Los Alamos Canyon. Groundwater within the 
regional aquifer flows to the east and panly discharges in springs and seeps 
aJcng the Rio Grande (Chapter 2:of the IWP) (LANL 1992. 0768) •. 

For the purposes.of the RFlpianning forOU 1098, existing topographic maps 
are generally adequate for Phase I investigation PuI'J)OSeS. Aerial photographs 
taken overTA-2 and TA-41 in September 1991. however. would allow 
preparation of topographic maps with 2-to 7·1t contours which may be utilized in 
Phase II investigation. In this OU 'NOrk plan, we jlr0p0s8 that a topographic map" 
with 2-1t resolution. based on these 1991" aerial photographs, standard' . 
surveying techniques. and field observations. be prepared to show surface 
drainage and deposilicn areas at TA .. 2 and TA-41 in preparation for Phase II 
aQvities. if they are shown to be required. This 20 ft contour topographic map 
would facilitate surface mapping. evaluation of characterization sampring 
analyses. and assessment of remedial altematives as. deSCribed in later 
chapters. 

Cllmat. 

The climate at TA·2 and TA-4l is important because it c:an influence soil 
development (Birkeland 1984, 0239) and also affect the transport of 
c:cntaminants in surface and subsurface environments. For example. the speed. 
frequency .. direction. and stability ot the wind can influence airtorne transport ot 
TA-2 and TA-4,. contaminants while the form. frequency. intensity. and 
evaporation potential of precipitation. strongly influence surface-water run-off 
and infitttation atTA·2 and TA-41. 

2.os Alamos County has. a semiarid. temperate. mountain climate. as 
summarized in Chapter2 of tho IWP' (LANL '992. 0768) and discussed in detail 
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by Bowen {Bowen '990 •. 0033). The East Gate station, one of four 
meteorological stations- around the Labo:'atory site. is located 1.6 miles, 

. northeast of TA-2' and TA-41 and has· provided data. continuously' since 1987 •. 
However. there are' no meleorological stations within los. Alamos Canyon or. 
otherLANLea~ . 
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· Surfac:e winds. measured at the East Gate are generally light. with strong winds.. . , ' '. ' .. :" 
often oci:uning in the spring., The predominant direction tOI"" all winds is from the' . '.. : :':;: 
south·and southwest.. These data imply that any-airbome contaminants from·, 
TA-2 and TA-41 PASs. should be dispersed mainly' toward the ~ 
and' eastern boundaries. of the LaboratOfY and over the. eastern portion of the . 

. townsite. As. shown in Figure 4,2-,., 1989 wind speeds. at the East Gate were 
less.than·S.5 mph 38%-ot the time and greater than ", mph 21% of the time 
(ESG 1990. 0491)~ While- the prevailing winds on mesa tops plCVide information 
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on the transport of' airbome constituents once they have reached that elevation. " . : ... :' :<-.:~: 
conditions. in the canyons may be Cluite different than those- on the mesa tops. . 
Thus transport of airbome contaminants within the canyon may tollow a 
different pattem.. A diurnal panem· of wind. movement has been deduced from." 
regular obseMltions. During the day. the winds tendto· blow' eaSierty~ whereas 

· at night the wind movement is up.<:anyon orin a westerly direction. Shear winds, 
have also been noted across the canyon. . 

. . . . . 
The average annual precipitation at TA-2 and TA041 is 8PP!'QXimately '16 irVyr . . 
(ESG 1990,. 0491). About 50% of the precipitation on the Pajarito- Pta:eau 

. 0CCtIfS. during brief~ intense thunderstorms during' July and AU9uS1,~ often " 
causing significant surface- water run-off: The prevalence of .short.. intense 
pteCipitatlon. events indicates that surface erosion. soilrun-off, sediment run-off, 
and surface-watel"" transport are potential mechanisms for·the mO\lement of . 
sud'1Cia1 contaminants at this OU. About 20% of the. precipitation occurs as 
snowfall in Oeeember .. January., and February. and the remaining 30%. is 
djsri)ured over!he other 7 months of the year. 

4.3 . Surface o.posJts 

This section disCusses surface deposits. at TA-2. and TA-4'~ the soils and 
· sediments in L.cs; Alamos Canyon .. the soils. in the canyon walls: and bottoms. . 
· and pastsecliment sampling investigationsatTA-2'and TA041. 

4.11 SurflciaJ·(ErosionaQ Oeposits 

Surficial (erosional) deposits. at TA·2 and TA041 consist mainly of alluvium. 
ccUuvium,.. and landslide deposits. Erosion at TA-2 and TA~1 occurs by the 

'. 'fcIowing mechanisms: . .' 

• Run-ottin LosAJamos.Canyon .. 

. .' Roddal'. landslide .. debris. flows, and colluviaJ shedding from 
the canyon walls. 
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• Wind transport.. and 

• Watertransport. 

An estimate of the rates. of erosion and do!)Osition. which, includes these 
pathways of etosion~ is. essential to an assessment ot !)Otentisl, operational 
safety hazards. at TA-2 and TA-4'. espeCially with respect to rockfall and 
landslides. However., erosion/deposition rates of mesa top, soils. canyon 
sediments. and the Bandelier Tuft generally are not well understOOd' (see 
Subsection 2.6. of the IWP). It appears that cliff-forming units are eroded 
predominantly by: IatemJ diff retreat and block spallation rather than by vertical ' 
incision. Variable erosion rates are to be expected, the rates depending on 
different factors including gradient. vegetation. and ·slope orientation (for. 
example, north-- versus south-facing slopes).. . 

Mass. wasting prceesses. suel'l as rockfall. especially within the Flendiia Canyon 
and Guaje Mountain Fault zones, are considered potential threats to the, 
integrity of TA-2 and TA-4' PASs over the foreseeable future time 
frame <'00 yr) .. Records for the last 4 decades indicate that. on average, TA .. 2. 
is invaded by one boulder of 300 or more pounds every 2 yr {McUn 19928. ()3.. 

0010) .. This. study' also calculated a canyon retreat rate at tl'lis site of 2.5 
eml1000 yr. However .. these low average rates are not relevant to· massive cliff 
failure induced by a large seismic event or by other erosional processes. 
Fences. designed to impede rock tall movement have been installed along 
portions of the cliff faces. exposed north of TA-2 and TA-41. Additional fences' 
are planned for these cliff faces in Los A1amos.Canyon at TA·2 and TA-41, ," 

Alluvial sands and gravels in Los, Alamos Canyon are likely to be intefbedded . 
with fine-grained debris. flows. Trenching in alluvium in Cabra Canyon, about 3 
miles north Of TA-2 and TA-41, revealed that the Holocene flliuvial sequence 

. was. less than 6000 yr old and that three periods of channel migration and . 
subsequent backfilling occurred since 4000 years ago· (Gardner et al. 1990. 
0639), Gardner at al. also reponed a major unconformity in canyon-fill deposits. 
from 6000 to greaterlhan 700 000 yr old. 

These observations are significant because drainages within the laboratory 
boundaries may have been stripped of their unconsolidated sediment fill during . 
extreme ftocd (and/or periodic. scouring events) prior to· 6000 years ago and 
paniaJly stripped several times since then. This seoUNlnd-fili cycling of canyon 
alluvium· might have occurred in response to climatic variations. The possibijhy 
of a future securing event obviously exists. For TA·2 and TA041 t, such a 
scouring event could· affect PRSs located within the stream channel. thus 
influencing sediment-eontaminant transport, by' surface waters (Hakonson and 
Nyhan 1980. 0117). Aeomprehensive studyot a major Pajarito Plateau 
watershed such as. Los. Alamos Canyon aimed at quantifying erosion rates. 
water budget,. sediment sources. and storage. tlnd scouraand-fill cycles has· 
neverbeen performed. 

For this. AFl. existing data on erosionaJ and depositional processes· are not 
adequate because no detailed studios of this nature have been conducted in a 
site such as los Alamos Ca:,yon. A to!)Osraphic mapot erosionldeposJtion 
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areas. within OW 1098, to be prepared during Phase I activities as discussed 
earlier in Section 4.1. is important for evBluat~n of thne processes dlJring 
Phase II studios. 

4.3.2 Los Alamos Canyon Solls. and Sodlments 

Soils on the Pajarito Plateau were initiaIly mapped and cIesaibec:i 'at Nyhan et 
al. (1978.0161) and are discussed in Chapter 2 of the IW? (t,.ANL 1992. OiSS). 
The soils. were formed under a semiarid climate and are derived from alluvial 
fans, eolian processes. and chemical, biobgica~ and phoJSk:al weathering of the 
Sandelier TUff. Figure 4,3.1 shows. the distribution and designations of SW'face 
soilsatTA·2 and TA-41. 

The slopes between the mesa tops and canyon bottoms have been mapped as. 
mostly steep rock outcrops consisting of about 90% bedrock outcrop and 
patches of shallow. undeveloped soils (Nyhan et al. 1978,0161). Soils mapped 
in the vicinity of TA-2 and TA.....:s.1 are generally poorly developed and are 
designated as. Typic Ustonhenu.rcel< outcrop complex. This complex consists 
of deep, well.crained soils that weather from dacites and latites of the 
Tschicorna Formation (Nynan et al. 1978. 0'61). The surface layers of the Typic 
Ustorthents are generally a pal& brown stony or gravelly sandy loam about 5 em 
thick. The substratum is about 150 em thick and generally co~ of a vmy 
pale brown or light gray gravelly .. loamy sand or sand, The Typic Ustorthents 
have moderate to very high permeability and a very low available water 
capacity • 

Alluvium underlies Typic Ustortnonts and consists of boulders, gravel, sand, silt. 
and clay. The alluvium is of variable thickness and is underlain by the Otowi 
Member of the Bandelier Tuff (Nyhan et al. 1978, 0'6'). 

4.3.3 Previous TA-2 and TA-41 Sediment Sampling 

In '975, a program was initiated in which the sodiments within Los Alamos 
Canyon, including TA·2 and TA-41. are sampled as part of the Laboratory-wide 
routine environmental surveillante program. The location of S«:Iiment stations in 
Los Alamos Canyon, including TA-2 and TA-4'. is shown in Figure 4.3-02-
Eleven sediment stations were established in L.os Alamos Canyon from the Los 
Alamos Canyon Bridge to the Rio Grande at Otowi in 1975. 

Analytical results from the annual sampling are available in 1975-'966 
I..aboratory memoranda and in annual L.abomtory Environmental Surveillance 
reports since 1987. Tables 4.3-' and 4.3-2 give results of analyses for several 
radionuclides in surface sediments collected within Los Alamos and DP 
canyons. These data cOVer the period from 1984 through 1968 ond '990. The 
samples were collected from eight locations as shown in Figuro 4.3-2. The data 
are also presented in Figures 4.3-3 and 4.3-4, wrtere concentrations. and 
activities are plorted as a function ot location in L.os Alamos and DP canyons. 
These data indieate an increase relative to background in radionuelide content 
(cesium-,37, plutonium-238. plutonium-239/240, and americium·241) of 
sediment~ downstream of TA~1 and TA-2, As most downstream s:lmpling 
stations. include inputs from bolh OP and L.OG Alamos Canyons. data on DP 
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TABLE 4.3·1 

RADIQNUCUDE CONCENTRATIONS IN SEQIMENTS OF OP AND LOS ALAMQS CANVQN$, 1M4·1tWt 

Trltlumb,d,. $Os,c.- lUC,- U- 2~8pu' 2~W24Qput 
Lcx:atlon (pCUmL) (pCVg) (pCUg) (J'g/9) (pCUg) rpCVg) 

241Arn' 
(pCVg) 

1,8 i 3.6 5.915.9 6,916.6 3.4 1 2.0 0.8;l71 1.236 2.73' 13,761 7.1)61 13.41 
DPCanyon 
DPS-l 
DPS-4 2.4tO.0 1.710.3 11.113.9 2.411.6 0.13110.048 0.41810.126 Q.487.tQ.4100 

J>o • co 

los ALlmoS Canyon 
AI los Alamos bridge 
LAO-I 
OS-I 
LAO-3 
LAO-4.5 
At Slale Route·4 

Maximum Concenlration 
Background h 

aESG dala (l9BS-1969). 

bOala [rom 1 yr (1984) only. 

2.410.8 
2.610.8 
5.211.2 
2.610.8 
2.7.10.8 
3.410.8 

5211.2 
0.510.3 

cOala from 4 yr (1984-1986, 1988). 

dMcasuJement t counting uocer1ainty. 

0.1102 
0.2102 
0.510.3 
0.510.4 
0.7tO.4 
O.51Q2 

5.9t 6.9 
Q.231Q.32 

eMean 01 measurements i standard deyialion (X i SD) . 

.f 'Oala for 4 yr (1984-1981). 
~ 

! 90ala for3yr(1984·1986). 

hOata from Myrick e1 at (1981, ~13) 

• 

.0.2102 2.611.1 Q,QQQ 1 0.001 . O.QOiJ 1 0.015 Q28~tO.658 
0.810.8 2.810.9 Q,006 1 0.0Q9 C).3171 0,166 0.433 1 0.812 
5.915.5 4.0J: 1.3 0.14110.107 0.6~5 1 0·214 Q.76310.8eQ 
2.312.7 4.1.1 4.5 0.030 1 0.030 0.241 J: 0.126 0.394 1 0.655 
9.6.1 lQ.6 3.71 1.1 0.134 1 Qf 113 0.689.1 0,558 0·57512.054 
3.t;J13.0 :1.1.1 1.2 0.080 1 0.038 Q.4261 0·260 0·81610.837 

11.113.9 4.1.1 4.5 0.897 f 1.236 2.731 13.76t 7.96113.41 
0.1810.13 2.610.9 0,00110,003' 0.0Q5 1 0.()09 0.001 t 0.003 

• • 



• • • 
::D 0 lJ TABLE 4.3·2 
~ if ~ RADlONUCUOE CONCENTRATIONS IN SEOJMENTS OF DP AND LOS ALAMOS CANYONS, 1990 
l . '. fa. 

:a Tolal Gross 
~ 3U 90s,.. 137Cs' Uranium' 239pu' 239,240pu' 241Am' Gamma 0 c Location (pel/g) (pCVg) (pCVg) ("9'g) (pClIg) (pCl/g) fpCVg) (counlslmtnlg) 
..& 

I Sediments from EMuent 
R.Jean Areas 

DP·Lqs A'amos Canyons 

OP Canyon ot OPS-1 0.3010,08 2.0102 000310.015 0.043.t 0.012 0.0021 Q,OOl 2.1 10.4 
OP Canyon 01 OPS'4 021i 031 0.25 i 0.14 3,4 10.3 0.002:l 0.001 0.356 1 0.011 0.0011 0.001 4.1.1Q.6 
los Alamos Carrion al Drldgo 0.64 i 0.44 0.1610.07 2.210.2 0.000.1 0.001 0.OQ3! 0.001 0.00210.001 2.3.10.4 
Los Alarnos Canyon 0' LAO·1 0.0210,45 0.30! 0.10 4.6.1 0.4 0.004 i 0.001 OA071 0.021 0,006 1 0.002 4.8.10.6 
Los Alamos Canyon pt OS·l 0,4910.94 1.81028 3.410.4 O.ot 1 1 0.002 0.192 i 0.009 0.10310.018 4.610.6 
los AI .. lmo$ Canyon at LAO·3 0.091060 0.2010.13 3610.4 0.001 10.001 0.445.10.021 0.011 t 0.002 4.010.6 ,.. 
~Abrn.:Is~, at lA~.6 0.14.1 025 2.510.36 4.010.4 0.019 t 0.003 0.221 10.011 0.138 i 9.021 5.910.1 f 

'10 los Alamos Canyon at 0.121024 1.510.27 3.1 t 0.3 0.009i0002 0.12410.006 0.062 i 0.008 4.1 i 0.6 
Stalo Routo 4 

Maximum Coocon1ration 0.6410.44 2.610.38 4.5 t 0.4 0.19 i 0.003 0..10110.021 0.310 i 0.050 5.910.1 i 
Background b 0.510.3 0.2310.32 0.1810.13 2.610.9 0.001 10.003 0.005 i 0.009 0.001 i 0.003 ~ 

il -• Moan of mCil$urcmools 1 standard dovlalion {>( :i SO) fC> 
b Oala from M,rlck cl al. t' 08'. 04' 3). tl. 
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Figure 4.3-1 Soll~ map of los AlalTl9s CanY9n and surrQunc,tiog area 
(Nyhan et. at 197~, 0161). . 
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Figure 4.3-3 Graphs showing concentrations of tritium .. strontium. cesium and uranium 
in sediment samples along Los Alamos and OP·Canyons. Shaded area 
representslocaDon ot.TA-2and TA-41. SOurce of data: TA-21 work-plan. 
Background values reported by Purtymun et aI.(1987 .. 0271) 
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Graphs showing concentrations Of plutonium-238. -2391240. and americium in 
sediment samples alona Los Alamos and DP Canyons. Shaded area represents 
location of TA-2 and TA'-41. Source of data! TA-21 work plan. Background values 
reported by Purtymun at al.(1 987, 0211) 
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Canyon will help identify the contribuzions from areas outside of OU 1098, such 
as TA-21 which borders. DP·Canyen. (Technical Area-2" i$. the former site of a 
majo,. plutonium fabrication and recovery facility before these functions. were 
moved to present-day TA--SS.) Stoker- et al. (1981~ 14-00(5) reponed that the 
p(utonium inventory in the active channel of upper Los Alamos Canyon (west Of 
State Route 4) varied seasonally and by location. Existing data indicate that 
strontium-go does not exceed background levels in Los Alamos Canyon. 

An inventory of plutonium in sediments. in Acid. OP~ and Los. Alamos canyons 
indicated that only 8% of the p(UlOnium was in the active chaMel: the remaining 
9~ was. in the inactive channel, and bank (Stoke,.et al., 1981. ). A 
1985- model (Lane et al. 1985.0140) placed 33". of the inventory in the 
active channel and 67% in the inadive channel and on its banks. . 

1n summary .. the results generally indicate that radionuclide and metal 
contaminant levels are above regional background levels. with a few sampling 
locations showing levels at background. The sediment· contaminant distribution 
is. highly disc:ontinuous and may be seasonally variablo. Sections 6.1.3 and 
6.1.4 discuss :screening action leve's. background levels. anaJytH:a' detection 
limits. and analytical melhods·fo,.OU 1098. 

'Nh~e the soil cfassiflCations of Nyhan ot aJ~ (1978. 0161) are adequate on a 
OU-wide basis. they do not provide all the hydrogeochemical parameters 
required to· perlonn risk-assessment calculations. to assess the local potential 
fer eroslona' and solute transport of. contaminants. at TA-2 and TA-4' •. 
Geochemical parameters needed to assess erosional and· solute transport 
include distribution coefficients. (Kd). retardation fac:tors (Rf). cation exchange 
capacities (CEC). porcent organic carbon. porosity. and bulk density. More 
defaJled soil characterization may be performed. including: 

• Particle slze distribution and surface area •. 

• Mineralogical properties including chemical composition. ion 
exchange capacity. pH. contaminant retardation factors for 
indic:arorcontaminants. and day and organic content. 

• Hydraulic;ehataderistics including permeability. and 

• Vegetative covercharaderistics. 

Estimates of soaerosion bysurface-water transport. the contaminant loading. 
and the available contaminant source term(s) in the soil and sediments of TA·2 

. and TA-41 will help assess the importance of this pathway. 

4A Hydrology 

The groundwater pathway is. significant at OU 1098 becauso ot·the shallow 
depth to-the alluvial aquifer. This is reinforced by past or continuing steady-state 
liquid discharges, from the inactive- sewage treatment plant at TA-41. the 
cooling water system to,. OWR. and the surface water discharges, from 
outtalls at TA-2 (see Chapter 1) within Los Alamos Canyon. and by the 
potential for significant infiltration given the presence of coarse-grained 
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sediments within Los Alamos Canyon. Potential receptors include downgradient 
water users and wetland biota. Exposure POints include ~ seeps. gaining 
streams, and pumping wells. Therefore. further subsurface charaderi2'ation at 
TA-2 and TA-41 is very important.. 

Exposure to contaminants by receptors identified above further drives the need 
for a detailed saturated-zone study within I.os Alamos Canyon.. In addition.. 
saturated zone studies wili provide the information required for transport 
modeling Oller long time frames (Kearl et at. 1991 .. (652), 

4.4..1 Surface Hydrology 

The most significant aspects. of Gurlac:e hydrology at TA·2 and TA"';'1 are 
contaminant dissolution/desorption. 1'UI'1-Off. infiltration. and percolation.. The$e 
mechaniems are the predominant ways in which contaminants. could be 
mobUized and transported off~e (see Chapter 5). Aspeet$of surtaee ~ 
relevant to PRS creas jr.cJude: 

• Areas and pathways of surtnce water run-df and sedimer:t 
deposition. 

• Rates of soU erosion. contaminant dis-;olutionldesorption. 
transport. and sedimentation. 

• Locationc and sizes ot areas of disturb6d and undisturbed 
surface soils. 

• Infiltration versus Nn-off relationships,. 

• Presence and effectiveness. of sorptive media in retarding 
infiltration of water-bome contaminants. and 

• Fate of infiltrating wmer. 

4.4.1.1 Surface Water Run-Otf 

Run-otf within Los Alamos Canyon cames contaminants. tnto surface waters 
that can concentrate dispersed surficial contamination downstream (see 
Appendix A). Su:iace run-off from D? Mesa flows. southeastward into \.os 
Alamos Canyon. There is evidence for hydraulic: connection of surface water 
and alluvial groundwater at TA-2 and TA-41 [see Section 2.6 of the IWP (l..ANL 
1992. 0768) and ESG , 990, 0497], A permanent aUwial ac;uifer is. known in 1he 
upper and mid-reaches. of the canyon (from L.os. Alamos Canyon Bridge 10 
below the confluence with DP Canyon). where r-.m..off and surface-wme1' flow in 
L.os Alamos. Creek recharge the s."1allowal/lNial system. 

Pajarrto Plateau rurtoOff from summer storms typically reache$ a maximum 
discharge in less than 2 hr and has a duration generally less than 24 hr 
(Purtymun et al. 1990.02'15). The high discharge rate sometimes observed 
carries large masses of suspended and bed sediments for long distances that 
may reach the Rio Grande. 
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Spring snowmelt occurs. over a period of several weeks to several months at a 
low discharge rate (Purtymun at at. , 990. 0215). The long duration ot flow from 
snowmelt results in the net movement of greater masses of suspended and bed' 
sediments. in canyons than that movement occurring during summer run-off 
events. Howevet-. ~nately more mesa top erosion oeeurs during inlense 
summer nm-ott (!!Vents than from snowmelt. Most infiltration oc:curs during the 
longer t=eriods. ct snowmelt as a resuh: of the length of the process and the 
lower rates of evaporation. 

Release of water from Los AJamos canyon. Reservoir throughout most of the 
year resuIIs in nearty continuous surface wa:erffow within Los Alamos Canyon 
nearTA-2 and TA-41. A limited study of surface contaminant transport in 
POIriIIo Canyon .. 3 miles south of"TA-2 and TA-41. was completed recently 
(Becker 1991 .. 0699). ExperimemaJ data from a rainfall simulatorstudy at TA-51. 
approximately 3.S miles. southeast of TA-2 and TA-41 (Nyhan and Lane 
1986 .. 0159) .. indicate that run-or. is more than three times greaterfrom an area 
of baddilled &Oil than from natural vegetated 8f8'1S. Oververy long time fra."'n8S,. 
surface efCSion rates at TA-2 and TA041 almost certainly will be great enough to 
affectthecontaminated:sea and alluvium atTA-2 and TA04'. 

Surface--watet' quality data have been collected for about 2S yr within Los 
AJamos.and OP'canyons (ESG 1966 through 1990). In Los Alamos. Canyon at 
and downstream of OU 1098. contaminant levels of tritium. cesium-137. 
plutcnium-238 .. I"luIonium-238f240. and major cations nnd anions are generally' 
above backgroutJd Jevels obsetved Dt losAJamos Canyon Reset\f'Oif:. However, 
resultsct surface..wateF"chemisuycolleded in DP Canyon. a drainage Iocaled· 
not1h anet east of TA-2'· also show elevated levels of these contaminants. 
indicating that detectable contaminant transport from TA-2l has occurred. 
Additional sur1a0t-W8rer stations will be considered during Los Alamos Canyon 
investigations at several Joc:alities wirhin Los Alamos Canyon where perennial .. 
flow conditions occur. especially upstream of the confluence of Op' and los 
AJamoscar.ycns. 

FJoodlng Potential In Los Alamos Canyon 

The climate and topography. charaderistic of the Laboratory. are conducive to· 
short-term.. high-intensily storm events nnd their associated run-otf. Therefore. 
the Laworarory has recenIIy perlormed an evaluation of the 1QO.yr storm events 
and resultant floodplain elevations forthe watersheds that drain Pajamo Plateau 
and the Laboratory. This- study was- performed to salis1y the EPA'$- RCRA 
requirement to deUneate the 10C)-yr floodplain elevations in order to assess 
potential impadson LANL facilities. 

The study documents· the process of modeling precipitation and surface run-oft 
for Pajarlfo Plateau .. the flood routing simulation. and the presentation of the 
maps(Md..in 1992b. 0825). F'orthis study. the US Army Corps of Engineers' 
eCCE's) compUler-based F'.ood Hydrcgraf,')h Package HEC-1 (Army Corps. of 
Engineers and Il:>dson & Associates. Inc. 1990, 0235)'and HECo2 (Army'Corps 
of Engineers and' Dodson & Associates. Inc. 1982. 0236) were used to·perform 
the floodplain hydrology simulations. ParametOf'inputs (e.g •• precipitalion. 
surface run-oft .. and initiaJ soil moisture content) were selected to represent a 
"wol'$r-case· scenario· to present a conservative estimate of a 10Q.yr flood 
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Chs:Jt6r4' EnvironmentlJl S6ttitg snd CaI?Ct!pt'UBl Model 

event in Los Alamos Canyon (McLin. 1992b. 03 .. 0010). The storm event 
l"I'IOdeled for the canyon was a 10l>yr. 6-h storm, 

The peak flow ealeulated for a 1 OO·yr storm event in Los Aiamos Canyon 
is 26 m3/sec (902 ft3/sec) for a drainage area of approximately 21 SQ mi. 
in comparison to 1 m3/soc (24 tt3/sec) and 9 m3/sec (300 tt3/sec) tor a 2-yr 
and 10·yr event. respectively (OOE 1979, 0051). Figure 4..~1 is a mnp 
developed for the ,~ event in proximity to TA·2 and TA-41. These data 
indicate that flooding of Laboratory swctures win be confined to TA-4'. and 1hat 
the TA-4' offICe building immediately adjacent to the creek would bo flooded 
between 5 and 10 It deep. These data also indicate that PRSs at TA-41 and 
possibly TA·2 would be atfeded by the 1 OO-yr flood event. Appendix 0 contains 
a detailed map of a , oo-yr storm for Los Alamos Canyon. Estimated velocities 
for surface water discharge in the modeled drainage range from approximately 
3 ftlsec to a high of 7.4 ft/see. Revised input data for this model will be 
assessed to evaluate the impacts. of flooding on potential corrective measures 
forthe PRSsduring Phase I and Phase II investigations. 

4A..1.3 Surface Water Infiltr.stion 

SUrface-water infiltration providos the mee."Ianism by which contaminants 
dissoNe or desorb and migra1e into soils and aIlLNium. and allows con:.atnJnants. 
to reach the a"1NiaI aquifer. Surface water infittration pathways. at TA-2 and TA· 
4.1 include the following: 

• Native or disturbed so~ 

• Ul'ICOI'ISOIidated anuvium. 

• BandeflerTuff. 

• Faults and fracture systems. and 

• Monitorwells. 

A recent study (St~ et at 1991. 07't5) • of Mortandad Canyon [{located t:.Outn 
of Los Alamos Canyon) (~e Figure 4.4-2)1 concludes that Laboratory 
effluents have migrated downward at least 200 ft vertically beneath the 
canyon bottom. SignifICant downwara movement may siniIarIy oc:cur at TA .. 2 
and TA ... n because of Two key tac:tOI'S. F'srst. motlt of the alluvium is satuTated 
because of the near-perennial surface flow \o'Iithin L.cs Alamos. Canyon. In tum. 
rnotsture levels in the underlying Bandef.er Tuff may be sufflCie11tly high to allow 
for water movement through the tuff. Moisture level data rntrf be coUedee 
during Phase I and Phase II investigations to address 1his transport seenario. 
Second, the Rendija canyon and Guaje Mountain faultsoc:c:urwithin TA--41 and 
TA·2 (Vaniman and Wohletz 1990. 0541). respectively. which may be ecnduits 
for downward fluid flow • 
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Figure 4.4-2 Surface water and grOLJndwater sampling lo~ations in DP and 
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Chaorer4 E'rwironmenraJ Seni'&, ana CDnceorual Model 

4.4.2 vadose Zone Hydrology (Otowi Member) 

understanding ot the vadose zone within the OtOWI Memtler of the Banaelier 
Tuf1 beneath TA·2 and TA-4' Is important tlecause the vadose zone 
encompasses botn pOlemial secondary tlamers and conduitS for the movemem 
ot liquids originating trom the PRSs ana migrating through the alluvium. 
Features 01 the unsaturated 1U1t relevam to contaminant transport (Kear1 et at. 
1986. 0135) Which may be considereo during Phase II invastu;;ations. include 
the following: 

• PhySical properties (density. porosity. s~Hlc gravity). 

• Geohydrologlc properties (saturated and unsaturateCl 
permeabilitles. conductivities. and moisture characteristic 
curves), 

• Fractures nnd joints (1rcquency, orientallon, degree ot 
Interconnectedness. and 1ll11no materials). 

• Flow pathS or barriers at unit contactS or paleosurfaces • 

• GeoChemiC<l1 properties (speCific surface area. Ion exchange 
capacity. ret:lrdatlon factors. and mineralogy), and 

• Deptn to grounCIWater • 

The significance of natural fracture systems at TA-2 and TA-41, especially at 
the Guaie Mountain and Aendija Canyon faults, may need to be evaluated 
during Phase II actiVitIes (see Section 7.1). The lateral variability Of potemial 
permeable :zones such as cooling fractures. and fault 'Zones. needs 1urther 
evaluation. 

4.4.3 Saturatea Zone Hydrology 

Section 4.4.3 presents a oiscussion on saturated zone hydrology 10rthe alluvial 
3Quifor. basalt-Puye Formation. and Santa Fe Group Sediments within Los 
Alamos Canyon. ContaminantS prosent in OU 1096 and Los Alamos canyon 
are dispersed in tne alluvial aquifer and potentially could migr.itte downwaro to 
the basalt-Puye Formation ane: Santa Fe Group. 

4.4.3.1 Alluvial Aquifer 

Surtaee-water infiltration creates a saturated :one in the alluvium of Los AlamOS 
canyon within the LabOratory bOunctlry [see Subsection 2.6.4 of ttle IWP (LA,a'4L 
1992.. 0768)]. Surface water irTfiltrates mrougn the alluvium. and downward 
movement continues irttc the OtOWI Member of tne Bandelier Tuft. Partial 
depletion by evapotranspiration and movement into t."e undertying geologic 
formations control the siZe ana depth of the alluvial aQUifer • 

. The sa1ur.:ned zone hydrology at TA·2 ano TA-'1 is dominated by saturated. 
flow conditiOns tor the alluvial aquifer. The saruratec1 thickness Of tne allLIVi3J 

RA Work Plan for OU 1098 

.""". 

... ' 
~, 



' .. - , . , ..... 

. EnvirOnmental Setting ana CcnceQtual Model Chapter 4: 

aquifer varies tnrcuqnout tho year. tieing greatest in the spnng :lnd summer 
when recharge is maximal. The saturated thiCkness of'the alluvial aQuiter vanes 
from a few feet to approximately 20 ft(ESG 1990.0497). 

The allwial aQuifer in Los Alamos Canyon extends from its upper reaches near 
. the Los Alamos Canyon ReseNoir to below the confluence with DP Canyon at 
TA·2'. It is rechargea by infiltration from the drainage Channel most of the year. . 
Water levels decline in the wimer when run-oft is at a minimum (LANL 1992. 
0768). Contaminants in soil and surtace waterenterthe alluvial aQultorand may 
migrate downgmdlent at different rates due to adsorptiOn and f:jrecipitation 
reactions. This shallow aquifer is of interest because ot the following issues: 

• Contaminated surface water recnarging an alluvial aquifer may 
be Stored in the canyon system and be available for uptake by 
the biota and wetland Inhabitants IOCOlly or at downgradient 
discharge points (Appencslx C ot IWP) 

• Contaminated groundwater moves downgradient and 
discharges to spnngs and streams. and 

.. The alluvial aQUifer is a zone for infiltration inte tl'le underlying 
Bandelier-Tuft and is a source ot water that could move toward 
the muCh dee~er (main) aQuifer within the Santa Fe Grou~ 
(especialfy within the Guaje Canyon and Rendija MountaIn fault 
zones) .. 

Alluvial grcundwater flow within Los Alamos Canyon is expected to be 
rapid due tc the coarse-grained texture of the alluvium. An-average 
hydraulic conductivity value obtained frem nine slug tests~ 
conducted by the eSG group (EM-8) personnel is 4.73 x ,()-4 fUsec 
(range. 4.78 x 10 -5 to 1.3' x 10 -3 ftlSeC). The average rate of 
grcundwater movement In the alluvium can be determined by the 
following eQuation (Freeze an~ Cherry 1979.0845): 

v. 1S:s:ttl 
Nedl 

V .. (4 n x 10 -4"sec) (C 027'tt1t) 
0.35 

v - 3.6Sx 10 -5-ftlSecor11S0 ItIyr 
where V - velOCIty (Uo. 

K - nydraulic conductivity (Ut) 
gn - hydraulic gradient (UL). ana 
CU 
Ne. effective porosity (L3/L3). 

The hydraulic: gradient was determined from the slope cf the creek Channel. 
whereas the effective porosity was an assumed value of 0.35. 

.. I ... 

The aUuvial aQwfer in Los Alamos Canyon is monitored by several shallow . 
we61s. The monitor weU locations are shOwn in Figure 4.4-2. as described in • 

- Appendix e or this WCII1<. pl3n~ Section 2.6.4.4..2, 3nd Af:jpendix M of the IWP; . 
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Results of annual chemical analyses. of the shallow aUwal aquifer in Los 
Alamos canyon are shown in F'.gures 4.4-3 thrOugh 4.406. iritium ac:Mties are 
below detec:tion limits at L.Ao.c. but increase immediately downgradient of TA-2 
and fluctua:e in activity further down9'l'3dient (ESG '990.0497). Tritium levels 
at LAO., (eastern bolJndary of TA·2) are highest in the 1990 ESG report 
(35000 pCiIt.). suggesting an active source 01 tritium from OU 1098 (FIgures 
4.4-3 and 4.4-3A). Elevated tritium activities above background. near TA-2 and 
TA04'. probably are a result of previous. and/or existing discharges at TA-2 (see 
Chapters 3 and 7). 

Releases of 'tritium resulted from a leak in the prima:y coollng water system at 
OWR. The leak: occun'ed from a break in a weld seam in t1 section of the det:ry 
line running from building TA·2-' to the surge tank. This release was.ciiseovered. 
in January '993 and was within the Guaje Mountain fault 2one. Tritium was 
leaking from the delay line at a rate of up to 70 gallons per day until Mareh 1993 
when the cooling water was drained from this line. Typic::al concentrations opt 
tritium in the cooling water ranged from 15.7 x '06 to 20.2 X 106 pCiII.. 

Upgmdient activities of strontium..gQ and cesium-'37 in the allwial aquifer 
(LAO-C) are 0.6 and 270 pCiIl.. respectively (Figures 4..4-3 and 4.4-38). 
Activities of cosium·131 are the highest in the '990 ESG repert from '984 
1hrough '990 (Figure 4.4-39). Strontium-90 activities increase downgradient to 
monitor well LAQ..2 arM:i decrease in monitor wells t.A0-3, LAQ-4. and LAo-.t.s 
(Figure 4.4-3 and 4.4-3C). Thermochemical calculations using 1he computer 
program PHREEQE (Parkhurst et al. 1980) suggest that strontium is 
stable as s,.2+. which would undergo cation exchange eRa: and Zachara '984, 
0880 ) and may in tum account for the downgradient decrease in Sr-90. 

Total dissolved solids (iDS) content increases downgradiern from monitor wen 
LAQ..C (Figure 4.404), A sharp decrease in TOS occurs betw~n monitor wells 
LAO·3 and t.AO-4, which may be the result of mineral ~rec:ipitation. 
groundwater chemistry of the Puye Formation. and possibre ailurion duo to 
higher transmissive zones within the alluvial aquifer. 

Uranium concentrations are generally within the microgram per liter range; 
however, elevated eancentrations apparently oecur in some samples (LAo.2, 
LAO .. 3) taken from the monitor wells (Figure 4.4-5). 

Concentrations of several tmee elements, reported only in the' 990 eSG report. 
are shown in Figura 4.4-6. 8evated concentrations Of iron, manganese. and 
aluminum occur in groundwater samples obtained from LAo.C. These data 
suggest that an additional monitor well may be needed we~ of LAO·C to 
establish more representative background conditions and 10 bener define 
source terms within l.os Alamos Canyon. 

Table 4.4-2 suml"l'\tlri:es DOE's derived concentration guides for public dose for 
several radionuclides ot interest at OU , 098 for the alluvial aquifer. 
COncentrations of tritium. strontium-90. and cesium·'37 in some walls exceed 
DOE's calculated guides. for drinking water systems. 

Although the groundwater flow rate is substantial. a complete flushing of 
contaminants. within the alluvium has not occurred (see Figures 4.4-3 through 
4.~). The chemical data suggest that c signifICant inventolY of col'ltaminants 
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TABLE 4.4 .. 1 
SUMMARY OF TRmuM ACTlvmeS WITHIN ALLUVIAL GROUNDWATER 

" LOS ALAMOS CANYON (units In pCIIL) 

MONITOR WELLS 

QATE LAO·C LAO.1 LAO'!' 2 Ll\Q.3 LAO·4 

9/29/92 4OQ±300 9.300± 9QO l,2oo± 300 1.0Q0± 300 1.600 i: 400 
2102193 100± 3QO 25,ooo±2oo 7QO± 300 

2112193 300±3OO 2S,OOQ±200 29.QOQ± 200 7QO±300 

2119/93 1OQ±3QO 12,000± 100 400± 400 
212~/93 400±300 8,OOO± 100 
2126193 31,ooo±200 

3/04/93 29,OOO±200 

3/05/93 29,QOO±2OO 

3/08/93 3.200± 500 26,QOQ±200 1,700± 4QO 
3/09/93 25,OOO±2OQ 

3/10/93 23.000±200 
3/11193 23,OOO±200 

3/12193 21,000± 200 

AU analyses performe<;l by EM Division; denotes not determined. See Figure 4.4·2 for monitor well !«;>cations . 
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TASu:. 4.4-2 
DOE's CAlCULATED GUlDES FOR PUBUC CCSE FOR WATER 

Hydrogen .. 3 (Tritium) 

Strontium .. 90" 

Cesium .. 1:!l 

Uranium ·234 

Uranium .. 235, 

Uranium .. 238 

Plutonium - 238 

PJutonium -~ 

PtU20nium - 240 

Natural Uranium 

CaJeuIated Guides 
fOf' Drinking Water 

(pClI'-l 

20,000 

120 

20 

24 

24 

1.6 

1.2 

'.2 

1.2 

, (fn9IL) 

0.03 

AGuides for plutonium-239 and s%rOr'If.ium.9O are the I"I"IOU.~ iate to use tor 
gross alpha and gross beta. :espediveIy. 
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Chapter 4 Envircnmental Setting and Ccnce"lUai Model 
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'Chapt8l'4 

, remains. in the sediments. ancfgroundwater at' TA-2. TA-4,. and possibfy from 
dherundetined sources. in lo$AIamos canyon.. Trends. in the data suggest that. 
there is J:)Ossibl& ongoing or continuous. releases from the source terma., ' , 
Baseline sa""",ing and PRS-spec:iflC' sampling discussed in Chapter 7 of this 
woricplan adcfress,quanrifying conIaminant uptake en soiVsediment $Ulfac-:J~ , , 

Ooc:umenaed ~n of the alluvial' aquifer (ESG '990. 0497) indicaEes 
that more- detailed groundwatercharactel'ization of Los Alamos Canyon near, 
TA .. 2 and TA-4" is needed during the Phase I RFl investigations. Possi:IIy as 
paltot Frameworkstudies. an upgraciientchataderization well should,be placed , 
westotLAOC .. nearthediltroad leading lo·the Los Alamos. canyon Reservoir.' 
bet:euse an, unknown, source, may be affecting the ·upgradient" analyte 
concentrations in Samples obtained from LAOoC. Groundwater samples should 
be 1akenquanertyto,estabKsh water-quaily trends depending on the amountot . 
recharge frontsurface water.. 

P,rchad Aquiferwithin Basalt-Puye, Formallon 
. , 

Perched-water systems occur in ,the conglomerates. and basalts, beneath' the .' 
aDuvium, in portions.ot' Pueblo. Los Alamos. and Sandia canyons (LANL '992, 
0768). These systems occur at depths' less than 300 ft near this. OU., but' 
it is unknown whether the perched water immediately underlies the OU. 
Petehed water 1 mile northwest 01 the' OU is found at depths of "I "17 ft in' test 
wel2A. within the middle reach of Pueblo, Canyon. and about 253 It in Otowi 4, 
(Figure 4.4-7) within· the middle reach of L.os Alamos. Canyon (Punymun' and: 
$loker1988. 0205)_Aday'layer5--to 1o-ft-thiek.lnthe uppcrtangJomerate layer" 
of 1M PuYe Formation may be responsible for the perching. ". 

Groundwaterwithin the Santa F.,Group, 
, ' 

.1'hedeep·groundwaterbeneath TA-2and TA-41 is-part of the only aquifer'n the.' 
Los. 'Alamos. 'area with water sufficient tor municipal' and' induslrial supplies, ' 

,(?urtymun 1984 .. 0196: Griggs-and Hem 1964.0313). The groundwater 
pathway potentially is important at this. OU because ot the potential for 
contaminant migration,and'recharge through the Otowi Member-and underlying 
sediments to· the groundwater witmn the Santa Fe Group. Figure 4.4-8 shows , 
generalized contours. of the'top-of the main 'aquifer beneath TA-2 and ,TA-41. 

, Figure 4;4-9 shows TA-2: and ·TA-41 surface water and groundwarer sampling 
locations in relatlo,nlo SUltions. elseWhere at the Laboratory .. 

" '.~ . 

, ' )~ .... . ":'.: 

, ... .;~ 
" 

" ' •.. 
· ,"'; 

, ""', 

\ ..... . 
,.... 'f 

... ~< :",' 
, , ,',,' ... ' 

: . '" '. '~ 

.'. ft ,':: 
., ., .. 
•.•. ,'I." " 

, "", '. 

,'~' :, . '. 
~ " "':. \.' 

, "" 
, .' ~' ~. I 

, ~ t, "~ " 

.,.,' ,r+ 

, " ..... 

.. ', '. 

, ' 

',' .. ':.. 
" ... . .. 

, , " .' ',~, . ':' ". 

,",' ••• .... " , . 
• • ~t' " 

,., ..... '.:,. 
,'; . ,,; ::,' ,'~~ '. ,,'. 

, '. ' .. 
· '" , ':',,: 

, ,:. ~,'". 

'". " , . " 
.;. ". :'. 

,' .. 
· : .. ' "", 

r- ' ... ,'. 

The top· of the "saturated 'zone tor th~ 'main, aq~ifer occurs, ,:: ::;:: .. , 
, 'approximately 800 ft below' the surface of L.os Alamos Canyon at deep· test .. ,' ~ , ' " ,",'",,' 
, weB TW-3 (Figure 4.4-S) and supply'well Otowi-4 located :;,elow the confluence' , ,:: ':,' :i~ -:: ~' 

, of OP and, Los.Alamos,eanyonsat the east end ot TA·2'~ About 150 ft of this " " ',: 
vet'tical distanc.i$ in the Otowi Memberof the BandelierTuff. Past hydrologic,' " " ,':" ,.: 

, characterization of the SandelierTuff ha$,concentmted on the top '1 00 It at most :,,; ':/ 
, LaboratOf"lI studysites. •. ' '. , " " 

Presenc.'of the Rendija Canyon and' Gooje Mountain faults within OU 1098 ' 
. represent potential recharge zones to,the perched and main aquifers. Field ' 
,'investigation~ should,be conducted to-determine the ex1ent of recharge orftUX', •"':" . ' , 
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" of Water to· ~ 5ubsurtaeecaused by' these faults· These investigations: are ' .. 
discussed in more detail in Chapter 6. . . . 

Grou~er meaSurements.1Bken in deep monitor wells-located on the Pajarito' 
Plateau indicate, that the elevation of the potentiometric surface of the' main 
aquifer rises westwarcffrom the Rio Grande through the Tesuque Formation 
and the lower part of the volcanics. and sediments beneath the cenlral and"·.· 

· westem part of the Paiarito- Plateau' (Figure 4.+8) .. Groundwater has been .. 
· postulated to move eastward'toward the Rio Grande. where it partially . 
" discharges into· the Rio· Grande through seeps and springs (LANL 1992. 0768: 
, Purtymun at al~ 1980 .. 0208)., Recharge to the main.aquifermay occurwithin Los. . 

AJamos.C8nyon;where the Otowi MembJr. Puye FOrmation; basalt.. and' other 
'. coarse-grain rnaleria~ are present. Other possible zones of recharge include· 
· . the Pajarito Fauft Zone. canyons. and poss;bfy'the eastem side of Sierra de los' . . 

Valle&.within the Jemez Mountains. . 

· The hydraulic-gradient of.the 'main aquifer in .thevicinity of: OU 1098.ls 
approximately 120 ftlmile. based· on the generalized water leve!' contour map . 
(Figure 4.+8) .. MoYement of groundwater is perpendicular to ,the potentiometric 
SUfface in unfl8cturec1 reck. . 

, '. ' 

The average groundwater flow velocity in the main aquifer in the . 
, vicinity ofth. L.os Alamos. Canyon' (calculated on average thickness 

and, coefficienlof permeability'values) is approximately 40 to 60 ftlyear. 
(Purtymun and Stoker 1988. 0205) • 

Watedrcm well TW~. located atthe confluence of LosAlamos.and·CP· 
. canyons... is-a sodium bicarbonate type (ESG 1990. 0497) .. Average TOS 
ccncentration .. from 1984-1988~ forgroundwatersamples is 129 :: 49 mg/L 
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· RadiOChemical. analyses of the groundwater since 1986 indica.e no 
detectable contamination otthe main aquifer;..exdudjng cesium-137..whieh had " .'. '~<.' ~ 

· an adivity one observation of 209 pCUl. near detection units (ESG·l990 .. 0491). .' .' , 
The DOE calculated guides forcesium-137 for' drinking water systems· is 120.·u..;· .. · .'.:.: 
pCVL(see Table 4.4.1). AdMties of cesiUm-137ret:JOrted by ESG·from previous " ...... '.::: 

. years. ant Jess !han 100 PCitl. which may suggest that the 1990 value of 209"·' .. 
pCiIt.. is.a statistical variant. 1W'-3 is..currentIy being resampled for cesium-137 
and othersolules.. . 

,", ,' .... 

HydrogIoIogIcal Propertfn. 01 Tuft . 

HydIogeoIogicaJ properties of Bandelie .. Tuff. SUCh as porosity. permeability. 
rnoistlnconlent. hydraulic condudMty~ and moisture characteristic curves.. are . 
required for modeling of contaminant movement for risk assessment .. 
caIcuJa~ Geochemical data. including muttipammeter adsorption properties., ".: ..... 
partic'e-surface area.. vadose-zone chemistry. and mineralogicaJ 
c:haracIerization. ant also required for risk. assessment and geochemieal and 
!dure 1J'3nSI)Ort modeling.. Most of the available data are fer crushed· tuff;: lillie ' .. 
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da1a on in situ sxeperties are available. In addition", the influence of 1racIures. . 
and secondary minerals that line the fractures. is not known. The following 
discussion summarizes. the limited' existing information on suc:h. prcperlies 01 the 
Otowi Member of the- Sandelier Tuff. the unit immediately underlying the 
alJuviumatTA-2andTA""":" The discussion is.based on hydlOlogicallaboratory 
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• f"I'Ie8suremems of intact core sampSes of the Otowi Memberobtainecl from two 
boreholes in Monandad Canyon (Stoker et al. 1991. 0715) and from one 

· borehole in Sandia Canyon (O.B. Stephens and Associates '991. ,4-0(44). 

4.4.4.1 . Porosity 

The various units. of the Bandelier Tuff tend to have relatively nigh porosities. 
Porosity ranges from 43% to 63% by volume. Porosity ranees from 30% to 60% 
by volume on other tuff samples. collected within the I.aboratory. generally 
decreasing for more densely welded tuft [see Subsection 2.6.2 of the IWP 
(lANL. '992, 0768}1. The effective porosity ranges from 18% to 52%. indicating 
interconnected or fluid·aceessible porosity (0. B. Stephens and Associates. 
'997; Stokeret al. 1991,0715). 

4.4.4.2 Moisture Content 

· Moisture content of tne Otowi Member of Bandelier'Tuff in tMree boreholes (one 
. borehole in Sandia Canyon and two boreholes in Mortandad Canyon: see 
. Figure 4.4-2) has been measured to assess movement of water through the 
unsaturated :zone. The moisture content of the Otowi in these boreholes is' 
moderate. g6nerally ranging from 20 to· 40% by volume (0. B. Stephens and 
Associates 199': Stoker at al. 1991. 07"15). These values. are considerably 
higner than those typically reported for the mesa tops [Weir and Punyml.l11 
1962, 0228: Subsection 2.5.2 of the IWP (LANL. '992, 0758)J. Results of thb 

· investigation suggest that greater infiltmtlon of water occurs in the canyon 
bottoms than through ,the mesa tops. 

HydrauJic: ConductIvity 

Hydraulic conductivity is a measure of the amount of fluid flow within solid 
material. Saturated cores of tho Otowi Member of Bandelier Tuff have hydraulic 
conductivities in t:'e range 0.03 to 28 em/h. The hydraulic conductivity of . 
unsaturated Bandelier Tuff vuries with moisture content and has values two to 
fIVe orden; of magnitude Iowenhan that for saturated tuff (2-x ,0'""' to 2 x ,0 .. 7 
cmlh for welded tuff. and 0.011 10'.2 x, o-5'cm!h for nonweldod tuff) (Stokerat' 
al. 1991, 07'15). 

4.4.4.4 Moisture Charactaristk: Curve 

One of the key relationships describing the movement of water in unsaturated 
porous media is the water characteristic CUN8 that relates water content of the 
solid phase to suction. tension, or negative pr~re head. The cl'taraeteristic 

, moisture curve also-is used to determine the relative hydraulic conductivity so 
that flux values can be calculated forwater contents below saturation. 
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There- have been numerous mois!ul'e' charaderisticdeterminalions done on 
crushed BandelierTuff .. aJthough only limited in situ moisNre charaaeriS1ic data. 
are available. particularly for the low water eontent generally'found in,the . 
Bandelier-Tuff (Abeele 1984 .. 0002). . . 

, Section 2.6 of the IWP and this chapter discuss the regional MUing and generaJ' 
geology of the Pajarito Plateau. The following brie' discussion pertains, to· the 
geology in the immediate vicinity of TA-2 andTA-41 .. 
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'TA-2B.nd TA"",' lie on· the eastt/ank ofthe JemS%' Mountains volcanic field and . .. '. :, ". 

4.5.1 

On the &dive west margin of the' Espanola Basin of the Rio Grande Rift',' , .... 
(Figure 4.5-1),., Factors. that may' affect the actual geometJy and distribution CIt • "'~:' 

. :subsl.:rfaee units beneath TA·2 and TA··,n indude abrupt. lateral and' vertical .... " :: 
facies variations. in rock units. . :significant reli.,. on paJeotopographic surfaces on "," ... ' . 
which rode units were deposited~ ancl fauk. offselS' in the older units that ar •. · .' 
maSked by the youngerrodcs. which themselves show'little or no dlsplaeement .,,' " -

", I 

The rocks-exposed in the area of TA-2 and TA-4, are the Cerro-Toledo· Rhyolite . . ": ::'.:::";' ;~: 
'(1.1 to.l.5·myr). T$hjreg&Member(1~1 myr) •. and Otowi Member (T.5,myrrot ." ,'" 
the Bandelie,..Tuff (Spell et al .. 1990,: 0607). The Tshirege anctOtowi Members, " ':. ' " ' 
and Cerro Toledo-,Rhyolite outcrop' as-cliff faces. along' the nonhem and, .;.':::: 
southemsic:tes ot: Los Alamos Canyon; The Otowi Member forms gentle slopes .' " . , 
n ... 1M base of canyon walls or is, O'Jeriain, by aUuvium .. AIl the PRSspt'esfd at, ' 
TA-2 and,TA-41 are located on· soil and·alluvium which overlie the Otowi 
Memtw. One rel8lively detailed g~ic map' oflhe Bandelie,.. Tuff exists. for ' 
the rA·2-anct TA":", v~nity (Vaniman and Wohletr199O .. , 0541) (Figure 4.5-2). 
'These investigators divide the Tshirege Memberinto units· basecfmainlyon 

. physical characteristics il'l'll8rted by the COOling history of ignimbrite flow·units, 
. Tuffa:eous.sedirnenas.and tuffs of the Ceno,Toledo Rhyolite and interbedded,. 
sediments were-deposited belween·the Tshirege and Otowi Members of the ' 

, Bandef,.,..Tuff throughout the Pajarifo·PJa'ea~ The Tsanlcawi Pumice occurs at 
the base of the Tshirage and is.disrributed widely along the eastern boundary of , 
'the Lsboratory~ The sediments indude intercalated· Jensesof coarse boulder 
conglomerates: and' undulating channel fills that mcty provide permeable 
horizontal pathways 10t" fluid· migration. Fluvialseciimentary rocks of the Puye 

. , Formation and Santa Fe Group form the major hydrcgeologic' units beneath the ' 
., BandelerTuft. PoroUs and permeable horizons. such as,the Totavj· Lentil. are . 
interbedded with theM sedimentary units-and are potentia/transport pathways. " 

'. 

The- stratig':;'phy in 'the area of TA-2'., ,. mile east of TA-2. is given in· 
Figure 4.5';'3 including anticipated depths of stratigraphic contacts and'· 
thic:kne:sH5 of rcx:k unit&. No boreholes at TA-2 and TA-4' have ~netrated to· 
depths. greate,.than 50 It and. therefore. the stratigraphic characteristics-of the 
Otowi Member are 'determined from outcrops. The stratigraphy of the upper 
rock units-at TA-2; and TA-41 can be observed directly in excellent exposures 
ofoufcrops.on. canyon walls a~ slopes· surrounding the sile. Stratigraphic· 
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Figure 4.5-' General geographic location and topographic features in the vicinity 
. of Los Alamos. 
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Chapter 4 Environmental Setting and Co~ Mot:kIf 

information obtained from the Otowi.4. Otowi.,. and EGH .. LA·1 wells (Figure 
4.4-6) were also included in Table 4,5.1+ 

Ineonsisteneie& exist in stratigraphic subdivisions of the BandelierTuff 
,Qmong various reports (Weir and Purtymun , 962. 0228: Baltz et' al. 1963. 
0024; Crowe et al. 1978,0041: Vaniman and Wohletz 1990. (541). Many of the 
stratigraphic discrepancies. are caused by variarions in nomenclature for 
different units. 

Geologic uncertainties about the thicknesses, agos. and identities of deep 
stratigraphic units beneath TA-2 and TA-41 may need to be resolved and, 
correlaled with other stratigraphic units beneath the LaboratO/y. 

4.5.2 Geological Structure 

The Paiarito fault $Y$tem fOnTIs the westem margin of the Espanola Basin and 
has had Holocene movement and historic seismicity (Gardner and House 1987. 
0110; Gardner et al. 1990. 0639). 

In addition to the main trace of the Pajarito fault. other faults are exposed at the 
surfaco of the Bandelier Tuff in Los Alamos County. The Rendija Canyon tauJt. 
a nOrrTIal-oblique slip,fault with north-south orientation crosses TA-41. The, 
Guaje Mountain fault has been I'n81)ped as far south as. TA·S5 about' mile 
south of TA-2'snd TA-4.1 (Figure 4,5.2). This fault passes directly beneath TA·2.· 

. 'The Rendija canyon and Guaje Mountain faults are exposed north of 1.05 
Alamos Canyon. as %ones of gouge and breccia up to $OVersl meUtrs wide with 
visible oNset of stratigraphic horizons. Detailed fracture analysis-of these faults 
may help Identify and. locate 1eetonie fracture zones within OU '098. 

Dransfield and Gardner (1985. 0082) in1egrated a variety of data 10 produce 
structurtt contour and paleogeologic maps of the pre-.Bandelier Tuff surface 
beneath the Pajarito Plateau (Figure 4.5-3). Their maps reveal that subsurface 
rock units are cut by a series. of down-to-tha-west normal faults. The over1ying 
Bandelier Tuff is not obviously displaced by these buried· faults. south of I..os 
Alamos Canyon. showing that most displacements. predated tuff deposition at 
least in the u~rmost ashffow units. Oisplacement on the Guaje Mountsi" and 
Rendija Canyon faults decreases sol.'th of Los Alamos canyon and discrete 
faults are replaced by wide ~ones of intense brecciation and fracturing 
superimposed anN network of cooling joints in the Bandelier Tuff (Vaniman 
and Wohletz 1990. 0541) (Figure4.5-4). 

4.S.3 Salsmlcltyand Volcanism 

,Technical Area-2 and TA-41 lie within a region dominated by !.ate Pleistocene 
Volcanic:: and recent tectonic activity. Volcanism began in the Jemez Mountains 
volcanic field more than 13 million yr ago and contjnued without a signifICant 
hiatus up through about 130 thousal"ld yr ago (Gardner et at. 1986. OS10). 

Given the long history of spatially focused. continuous volcanic adivity. future 
volcanism may be expected in the region. Examination of the areals tectonic 
history indicates that future volcanism would likely be tens of kilometers. north of 
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phenocrysts. of sanjdine and quartz: 2%" lithic . • .',' ~ 
fragments; alleast four flow units; thin (-o.5,m) .. "" ::~:, 
Tsankawi Pumice Bed exposed at baGe. ':' .'. :./' \~ 

;' . 
~e[fO Ipledo RbyoUtf:; discontinuous unit ~ ';;:/' 
of three to fiveai,..fall tuffs inteltedded with . " : .: ; ,: 
epictastic sands and gravels: tuffs are nearly' " " ''; . .' : :~i 
aphyric; epidastic sands and gravels: tuffs are ' ... :, \, 
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, rhyolitic tuff: similarto·Tshirege Member but: . ,:_. 
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E'J,Iye foqnatjoO: Gray conglomerate coMisnn9': : : ':'.: ; 
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. andesitif: flow of Tschicoma Formation. ..'.; ".\:, 
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. Santa Fa Gtpyp' tan to pink sandstone and"': :-,:~:, 
siltstone generally containing fragments of . . .,'. ,' .. 
granitic rocks and quartzite from Precambrian:' .' '::. '., 
sources. toward'the nonh;, may conuUn . " ... : 
inret'bedded flows of Cerros del Rio basalrs.and:~ ''. :.'; 
Tschicoma Formation dacite: may be . . ,.::'::::~': 
interbedded with Puye Formation: . :':.", ',. 
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0082) and Gardner and House (' 987. 0" 0). 
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TA-2andTA-41 (Gan:fnerandGcff.1984 .. 0719:Gardner1985.0721:Seletal~ 
1980~ 037S). 

u . SIoIogicals.aJngofOU 1098 

An u;itiaI bio&OgicaI surveyd OU'1098 wascanied outto be used in. conjunction 
with this.. RCRA Facility'/nvestigation (RFI) as part of National Environmental . 
Policy Aet (NEPA). requirements.. A final report will be prepared. which will 
addressstttory requiremenl$ for the survey. and the natUre methods.Iocation.· 

. and rasults. or the swvey. The survey documents. the biological setting and 
assesses the potential impact 0' the RAon biological resources (Appendix I of' 
this \II/IOltc plan). . 

. The- pomon. d los AfamcIs. Canyon within 0U'1098 is located in a pondefOsa . . 
pine fctest: with a: varied. shrub layer. Common shrub species include Gambel's 
oaJc. wavyleaf oak.:skunkbush sumac. mountain mahogany. willow;. and New 
Mexicc> olive. Imponanr unde~ory species include bluo grass •. blue grams 
grass.. mountain' muhly_ and sedges. On nonh-facing slopos at higher 

, .' elevations.. Ocuglas4ir 0CCUl$ as. a dominant. Operable Unit 1098 contains the 
foHcwing habitat types: . 

• Ponden:I$a. pineM'avylear oak.. mountain: mUhly phase: 

• Ponderosa pinelWillow .. carex phase; 

, • Oougtas4irJGambers oa~ mountain mUhly phase: 

• . Ponderosa pineiGambers oak. pea phase; and 

.• Pcndemsa pinelNew Mexico olive blue grama phase. 
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In ·addition to·the above habitat types. riparian 'areas and wellanels occur a)ong. . . ... ;,.,,' " 
the stream channel within Los Alamos Canyon~These' have been broadly' .' . • 
I"l'Sapped by the U.S~ Fish and Wildlife Service. 

",., OU containS'an estimated 133 species of plants, 71 species of birds. 32 
spedes. of mammal~ and 9 species of reptiles and amphibians. The varied 
shrub canopy and understory of both ponderosa pine and mixed conifer forests 
suPport8 large- number of nesting birds inclUding raptors. .. 

No· threatened~ endangered. or sensitive species were found during the fiekl 
season of 199~ , 

, , 

JetnIIZ Mountains ul.mandera. were not diSCOllered in the survey conducted 
in the summer or 1991 on the north-facing $lope in Los Alamos Canyon. 
However. in the pastyeal'$~ specimens have been found in the general area. . . 

. Spotted bafa are- not known to occur in Los Alamos canyon. but 'all habitat. 
components necessary 10 support them are present ' 

I" , 

...•. 
" I, .. ,' \. 

: .. " 

" ,,0. 

. 
I-

, r, , .... 

, '. ',': ... 
.::, '., 

••• ,' t 

, " ! 

." 
,~( " 

). '·t 
, ... ' 

~'" .:.' :::',".'.,', :AAWorkPlanforOU1091 
. ' 

. May19t3· 

, .",' . 
.. t' • 

· :' ,' ..... 
,n" ,'. 

'~, .. . . .' ":" .: 
.~ .. ;. " ,. ' .; 

· ..... ,,' .. ',., 



, • 

• 

Ch!p!er4 

, Northem goshawks have not been found in rapler surveys conducted in Los 
AJamos Canyon. HoweJ\Ier. some of their habitat ~ exist within this 
area. 

MMdow jumping mice have not been found in OU 1098, However. their 
presence remains a possibility. 

PeAtgrine falcons may use lower 1.0$. Afarnos. Canyon as an alternate nesting 
area. 

CooptN"a hawks are known 10 nest in Los. Alamos canyon and this nest has 
been very productive throughout the years. This. species does not have a 
threatened or endangered species SUltus. but it is protected from hamssment 
and collection. 
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Abeele .. w. v .... Marth 1984,. '"Hydrauric. Testing of Crushed Bandelier Tuff." Los 
A!amos National Laboratory report LA.10037-MS .. Los Alamos, New Mexico~ 
,(Abeele ,~~ 0002) 

Army CorpsctEngineers.and Dodson & Associates. Inc;, '982'-HEC-2, Water 
. Sur1ace PtCfiles. User's Manual' tor Computer Program 723-X6-l202A.~ The 
HydroIogie Engineering Center. Oavi~ california. as. distributed by Dodson & ' 
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CHAPTER 5.0 GEOCHEMISTRY .. CONTAMINANT MIGRAnON. 
AND CONCEPTUAL. MODEL. 

Chapter 5 presents a detailed descn;:nlon of Qeocnemistry. PUblic health and 
environmental impacts. and conceptual model of operable unit tOU) '098 
[TeChnical Area·2 (TA-2) and TA-41] on wnich the Potential Release Site 
(PRS) .. specHic RCRA FaCility Investigation {RF~ plans in cnapter 7 and the 
re<:emmendatlons !orne funher action (NFA) (ChapterS) are oased.. 

Chapter 5 presents and interprets existing information, relevant to TA·2 and 
TA-4'. 

• 5.' Geochemistry 

• 5.2 Routine Environmental Monitoring at TA-2and TM, 

• 5.3 Potential Pathways 01 Contaminant MiQration 

• 5.4 Potential Receptors 

• S5 Public Health and Environment3llmpacts 

• 5.6 TA·2 and TA-4' Site and Los Alamos Canyon Site ConcePtual 
Model 

• 5.7 Summary of General Data Needs 

Sections 5.1 through 5.5 provide a general foundation culminating In a 
conceptual modal described In Section 5.6. Tnis IT'IOdel identities the po1entlal 
for contaminant migration at TA--2 and TA-41 and the environmental pathways. 
and receptors (pcntnem1o Phase I InvestigatIOn) Which are discuSSed tuntler In 
this chapter. These Investigatlons,will be COnducted In two phases and will 
be coordinated with other OUs (TA·', TA-2"l. TA-43, and TA~53) 
adjacent to 1M. Canyon. the Frameworks team. and the Canyons OU 
team. . 

Thedevelopmen1 of general data needs and the site-eonceptual model :n 
Chapter 5 are used to evaluate the nature, quantity. and quality of data required 
to support the PUrfjOS8S 01 this RFI as summanzed In subsequent chapters. 
These chaptetS address the ultimate oblective of selecting remedial alternatives 
baSed on human health. onvironmentallmpact, Implementabillty. and cost 
·conslderatlons. . 

The general data reQuirements and conceptual mOde. Identified in Chapter 5 
. arc used to cevelop the PRSoSI)8Clflc field sampling plans presented In 
ChaPler 7. Ps field results become available, an iterative process will begin In 
Which current knowledge will be upctlted: the sufficiency of the data for 
supponlng the RFI objectives will be assessed: additional data needs will be 
ident~led: and further Investigations will be deSigned to 1IJifili those needs. 
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ChaptB!5 . 

5.1 Gtochamlsuy 

PTtndpai contaminants of geOchemical conc:em in PRSs at TA-2: and TA~ 1 are 
. beryllium .. cesium~ chrOmium~ mercury ~ uranium. plutonium, tritium. and'lissJon 

procjuCtS.. Tritium .. chrornate~ ana,uranyl (U(V!)] are mobile under oxidizing· and . 
. . alcaHne conditions.. The othercontaminantsllsted abOve are expected to sorta to' 

a varying aegree, to· site soils and sediments· and will transport. with·them·ln· , . 
surfac:e water environments. Olssotved species ofstrontlum.. cesium~and 01tler· 
fission. products .. however. occur in aliuvialgreundWaterwithin Los AlamOs. 
canyon (ESG '990 .. 0497). cation eXChange and specific adsorption (with 
oxides of' fron and' manganese) will contribute- to partial attenuation ot 
contaminants witnln the sediments. of the alluvial aquifer ana in tne overtlank " 

, depoSilS., Uranium is expected to be in the (VI) valence state in. the .alkMal 
aquiferln the absence 0' chemical reductants· such as hydrogen sulfide •. 
However.. In the solis. it could be- Present In eitner the tetravalent state ol"'the 
more soluble hexavalent state. Strontium. Is expected to· be present in the 
divalent state~ anet to have- relatively greater SOlubility than the' actinides. . 
exdudlng uranyl • 

. Substantial data are- available related to radionudide transport in volCanic tuft 
from investigations ot the proposed, Yucca' Mountain (VM) high~leyel waste 
repository (Thomas , 987 .. 0697),. bUt data are relatively'llmited. for the Bandelier .: 
Tuff .. The chemiC:a1.compositlons ot'the-'volcanic:tuff at YM'and'the Band&lier 
Tuff are probably similar based on eruptive history' and similar mineralogy. : 
Therefore .. me aclsorpUon data forYM are apptlcable fOr a general' discussion .. 
with the Bandelier Tuff .. The YM data' can be UNa to provide crude estimates, ' , 
otTA-2 and·1M' retan:.tatiOn factors forthe'BancleIieI"'Tuff~ even though VM 

. " Tuff Is much more- highly welded (greater density)' than . that ot the Pajarito ". 
Plateau. and c:mculated retWatJon. rac:tofS (R, would be larger with: inaeaIing. 
rock density (see Table 5.1.1) .... SItHl)8dfle adsorpUon dala .. however .. are 
required lor soils .. alluvium .. and' tuff at, TA-2 and TA-.4 1 ,to, establish a high 

, degree ot confidence and QUantification. of geochemical processes used· as . 
Input parameters for risk. assessment modeling;.. General literature- also .Is '.'. 
available on retaraatlon factors for radlonuclldes. with porous materials. 
Examples of available retardation data tor.Yucca Mountain. Tuff are given. In . 
Tabte S.1-1.· .' ' . •. " . . 

, " \.. ~'h, , 

Geochemk:aJ studies of tuff. solis. and sediments, of the Pajarito, Prateau are . 
summarizec1ln:Chapter2 of.the aWP'(LANL 1992~ 0768). No, values· of' ~ 
I'8IaI"datlon factors. are available fortrtttum .. beryllium" chromium, ancfmercury' 
(potenCial key'TA-2 and 1" A-.41 contaminants) and cnry a few' measurements· .. 
have been' made tor racUonuclides for any' adsorptive media from the' 
Laboratory~ No retardation data are'&vailable forsorp1ive media present atTA-2' '. 
and,1M, .. The onlycation exd'lange data for1he 8andelierTuff,1s reported to" 
range frem 0510 -4.0 meq!100 9 (Punymun and Stoker 1987 •. 02(4). which are 
smaUas:compatecfwith day minerals (3-150 m8q1100·0) (Blrkeland·1984 •. 
0239). . . 
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The following discussion describes geochemical and contaminant-transPOrt 
characteristlcs of chromium. mercury~ cesium. tritium, and,uranium. This 
discussion Is. focused· on the mobilities of'these- contaminants In aqueous 
solutions.. Thlsdlsc:ussicn is useful In developing sampling plans (Chapter7) for . ',"" ~' 
determIning the area. of extentthat would· be required 10r accurately..' .• ;:: 
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TABLE 5.1-' 

TYPICAL. ADSORPTTON RATIOS FOR YUCCA MOtINTAlN 
TUFF (ADAPTED FROM:t'HOMAS 1987 .. 0697) 

ELEMENT SORPTION RATIO. Res 

Chromium not kI"IQwn 

Cesium 200-1200 

Nepruruum 5 

PlutonIUm 300-'600 

StrontiUm 2Q..SO 

Tritium 0 

Uranium 5 

The adsorption ratiO. Res. is used as a. measure Of adsorption as a tunc:tbn of many parameters.. It Isdeflned. as 

Res. actjyjty in ,alid phase pet una rom g1 saUd ' 
actIVIty In SOJubOn per umt volume or SOlunOn ' 

'and is expressed in units. Of miwrlters pergram(milg). This ratio isoften refetTed. to as tne c:1i:st:rbJtiOn ccefftcfent. 

Kd- The Laboratory prefers not 10 use this term. which implies equilibrium .. becauSe reverstlle eqwJibrIJm is 

usually not attalned. If equilibrium is attained.. men Ktt Is related to a retardation taaor. R,. in a umorm flevril"l9 

system by 

R,- KtJ (pie) .. ,. 

where p Is tne bulk density and e is the porcsity 01 tI'Ie rock.. Oxldizing conditions are assumed.. 
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cnarac:ertting c:cntaminant'mObilily during Phase I and Phase II ac:ti~ities. . . 
Contamnantmobilityis. in part...COntrolied by geochemiCal properties· (SClIUbiDly.: 
adsc~~ desorption .. etc.} ot each SJ:edes.. Cesium. chromium. mercury~ and 
tnlium oo:uras cationic species. between !)H Sto 8. Chromium and uranium can . 
oo::ur 3S anionic species undertt'le same pH and oxidiZingccnditlons. ' 

. . . . 
l.3tQe- arnour:ts of potaSSlum dichromate (K2CI'2O;) we:-e used as, a fUnQidde in 

· tne c:o~ung~tower blowdown and subsequently' were released to the-
env1C'Qnmenr as drift loss (SWMU no. 2-O05)~ Chromium 'is a contaminant of' 

. cancem at T,A.2 because- of its potential widespread. dispersion within the soilS: 
ar.cl sediments within Los Alamos Creek. which passes within· 50 tt of the' 
cooling tower. 

ChromiUm existS· as Ct(I11)· and. its hydrolysis· products. under reducing and 
moderately oxidizing ccnditlons. whereas under strongly oxidizing conditions it. . 

- exSsasCr(VJ) (Rai ana Zacnara 1968. 0879) .. Chramium(llI) and Ct(VI) exhibit 
marked differences In their geochemical' behavior. Chromium(lII) is strongly 
adSOrbed· by rmneralS and solid phases present in soils and sediments through .. 
~ie adsafl'tlon and ion exchange_ Chromium(lll) existS as·catlons C~ •. · 

· CrOH~ .. Ct(OH)2 ... Cl2(OH)42~. and Cr6(OHh2S. over a wide range of pH 
Vales.. O'Iromium(IU} adSOrpcion increases with increasing pH. These resultS 

· suggest that if Ct(1IJ) Is the statile redox' state of chromium. then this 
contaminant sheuld be fixed within sail horizens and should' have limited 
leachability' at TA-2.. Leaching tests and redox-speciation studies of Cr(III) and 
Cr(Vl) ant required.· to evaJuate the mobility of Chrcmium at TA·2. if Cr . 
c:cncemrauons approad1 saeening action level (SAL) for Cr (VI) which Is AOO· . 
PPfn.. ~ . 

Conversely .. Cr(VJ) exists as anions (HCra..':" and'· Cr04.21 and'iSSpedncaly' 
adSOlt)e(l by feme: exyhydroxides belOw pH:' 7 (Ra; and Zacnara 1988. 0819)~ 
. Thus.. chromate- Shows· significant mobility under neutral' and basic pH 
ccndltfons... Chromium(Vl) undergoes ·redUdlon to' Cr(lll) by soluble organic 
Ugands. and particulate organic matter. humic. acid. and futvie acid (Raj. and . 

.. Zachara 1984. 0880:. Ral and Zactaara 1988. 0879)~ Organic ligandS induding , 
ascortlic'and citrieadds fonn stable Cr(III) complexes· and have. been shOwn 10· 

, decrease- Cr(lIJ) adSOrption. by-80% to 90,.. omo·amorphous Fe(OH)3 in .. 
seawateratpH8~ These organic adOs may have been dlscharged~1rom'an ' . 
outfaJl'(SWMU ~o. 2-008) from the photography laboratory atTA-2. 

· Various mineralS and solid' phaSes have been reported to- control the solubility : 
ot chromium under oxidizing and reducing conditions: (Rai and Zac:hara 1984.· . 
0880). These indude·C~. FaCtO .. Bacr04r PbCr040 and Cr(OH)3. Of these' . 
mineraJ~ Cr(OH)3 and ·Cr203- are considered to be the most Important 
baseoon soll-mineraJ characteriZation' studies ·summarlzed·in EPRI (Rai and . 
Zachara: 1988. 0819:. Ral and Zachara .1984. 0880'). S!:lecifle minerals' 

. containing Cr(lll) and Cr(VI) have not been Identified within sojJ~at TA-· 
2: however;. selective leaching tests on SOils 'and Sediments: are· proposed to ..... 
evaluate the leachability ot chC'Q~ium. 
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During operation and decommissioning of the Clementine Reactor. unKnown 
quantities 01 mercury may !'lave been released to soils and sediments. There 
are no monitoring dat.:! avaJlatlle at T A·2 !o evaluate l=Iotential mercury 
contamination. 

Mercury can OXlst in dlfferont oxidation states (0. , .... Z-). depending on 1he 
redOx potential. Under oxidizing conditions. mBrcury compounds exhibit high 
Solubility and. therefore. mcrcury~ontrolling solidS have not been reponed 
(Lindsay 1979. 0883). Under oxidizing conditions where many Hg(lI) 
compounds are soluble. tne primary attenuation mechanism of mercury is 
expected to be adsorption and desorption processes (Rai and Zacnara 1984. 
0880). PartiCUlate organic C3l'DOn ana hydrous oxides of iron and manganese 
have been shown to be the most Important adsorbents under low 
concemrations 01 mercury (Rai and zacnara 1964. casO). Under existing SIte 
conditions with humic and fulvic acids present In Ine soilS. mercury uptake could 
be sign"icant. Adsorption of Hg(I.II) orno silica surfaces is high betWeen a pH 
range Of 5 and 8 In the 3DSence of complexing ligandS suCtI as Chloride (Rai 
and Zachara 1984. 0880). Selective leactling testS on soils and seclimems are 
proposea to evaluate tne leaChability Of mercury. 

Comammatlon of soil and groundwater by ceslum·137 at TA·2 has been 
dOCUmented tty Elder and Knoell (1986. 14.-0014). In aqueous solution. cesium 
occurs as C~ ana there is little. if any. tendency Tor it to form complexes in 
natural environments (Brookins 1984. 088'). Cesium undergoes QIion· 
exchange reactJons with clay minerals and soils. and the amount Of exChange is 
atrected by competition from hydtCgen. stronttum. SOdium. and otner cations. 
Distribution coefficients 10r cesium typically range from 0 mvg for <nJ3T1Z to 4900 
mug for smectites (expanc:latlle clay mineral) (Ames and Rai 1978. 0878). 
Minerai surface area is the dominant factor controlling the extent of cesium 
adSOrption. Cesium adsorption ",ithin Ioc:a.IiZed cLay-/1d1 soil hOri.."9()/'IS at TA-2 
may be significant. Whereas decreasing sorption probably occurs in the coarse. 
grained sediments and alluvium. 8evated ac:tMties Of cesiUm-'37l'1ave been 
observed in atluvial grounclWaterwrthin Los Alamos Canyon (ESG 1990. 0497). 
Surface sediments conected by EM-8 sheW that cesiurn.i37' haS migrated along 
Los Alamos Creek and that activitib of cesium-137 are elevated abOve 
background up to a factor Of ,9 east of TA·2 (see FlQUfe 4,.3-S). AdcmionaJ 
sources of cesiurn.,37 originate at TA·2'1. and contamina:ect sediments are 
being transpOrted dOwn DP Canyon ana alSO 1rom TA-21 outfatls c.1i.sd'IatQIng to 
Los Alamos canyon. 

Elevated above bad<ground activities of trittum OCOJr in alluvial groundwater 
witl"tin Los Alamos Canyon (SSG 1990. 0497). 1"hese elevated tmiJm activities 
are annbut&d to pas: and/or present conditions mainly at T A-2. wnere mtium IS 

a."'I activation product in the cooling watOf'. Tritium behavior in seils is similar to 
that of hydrogen and extsts as an ion. gas. anct liquid. Tritiated water is 
expected to be tne dominant tritium species tou.nd in sotls at T.4-2 a:ncI TA-4":. It 
may undergo exChange reactionS wrth protons associ2:ted witI"I car1:)oXyUc aCId 
and pnenolic functional groups in humic and fulvic acids present in soils. Tt'itium 
is expected to migrate at the same rate as the average grount!water flow 
velocity. and vapor-phase transport of tritium thrOugh soils may occur. 
DistributiOn coeffiCients fortntium are expec:ted to be very law' or::em at TA·2 
and TA-41 because 01 coarse--grained sediments With little catiOn excn:mge 
capaCIty. 
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Uranyl nitrate [U02(N03)21 and uranyl sulfate [U02S04-0, U02(S04)22.) 
solutlons were used· in previous reactors at TA·, Under oxidizing and alkaline 

conditions. uranyl'tonns Slrong complexes with carbonate, including UO~030. 

U02(CO:J)22-; and U02(C03)3"", which can be mobile in the absence of 
adsorCing solid·phases (Brookins 1988. 0882). Uranyl [U(VI)l minerals are 
moderately soluble in aqueous solution: under existing site conditions it is 
unlikely th3t these mineralS have precipitated from solution unless significant 
concemrarions Of uranyl nitrate and or uranyl sulfate were spilled or discharged. 
Distnbutions of U(VI) within soil horizons at TA-2 and TA-41 are probably 
controlled by adsorption/desorption processes. In the presence of hUmM: and 
fulvic adds. ferric oxyhydroxides. and clay minerals. uranyl sorption can be 
sJgniflcant. and uptake of ur.myl omo soils at TA-2 andTM1 may account for 
the lOW' concentrations of this. species observed in groundwater at the slte. 
Dissolved uranium concentrations in alluvial groundwater within Los Alamos 
Canyon are typically in the IJQIL range (ESG 1990 •. 0497) (see Figure 4.4-4). 
This range suggests that contamination· ot the alluvial aquifer by uranium has 
not occu~ Selective leaching tests on soils and sediments are proposed to 
evaluate the lead'lJDiII:Y ot uranium at TA·2 and T A-41. 

Some mineral~ical and cnc.."ical charaderizations of soilS, sedimems. lower 
Bandelier Tuff. and fradUre.filllng materials may be needed tor TA·2,. TA-21. 
and TA-41 to add to·our-geochemicai transporHel3ted data. Data needs 
particularly' inClude an estimation of retardation factors for the principal 
ccntaminams and sorptive meclia at TA·2. TA-21. and TA-41 for purposes. of 
risk. assessment evaluations. 

Routine environmental Monhortng atTA-2and TA-41 

The Laboratory's routine environmemal surveillance program is descrtled· in 
annual reports published by the Environmemal Surveillance Group (EM-8)~ 
Oata spedficto laboratOry and reQional background Ctl3raaeriZation studies of 
surface water. oroundWater. soil and sediment. air quality. and ambient 
penett2ting radiation levels are provided in the ESG rcpons. Three categories 
of monitoring S1ations are being used to COllect data. 

RA Wort("'-n fcrOU 1098 

1 ~ Regional stations- ant used to establish regional background 
levels at some distance from Laboratory operations. The 
regional stations are located Within the five counties 
surroUnding Los Alamos. COunty at distances up to 50 miles 
from the Laboratory_ 

2. Perimeter stations are located closer to the Laboratory's 
boundaries. These stations are not affected by routine 
t..abOratory operations: however they are used to insure that 
any unexpected releases from Laboratory operations are 
evaluated 10 es23blish background levels Closer to Wll:Ioratory 
operations. 

3. On-site stations are in proximity to LabOratory facilities and 
monitcrthe effect of releases close to the source. Such on.site 
stations at or near TA~2 and TA-41 are described in the 
following subsections. 
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5.2.1 snell Gasoline Station. Los Alamos Airport. and East Gate 
Meteorological Stations 

Since 1987, the Shell Gallotine Station (Station 10}. Los Alamos Airport 
(Station 8). and East Gate (StatiOn 6) meteorological stations IOQted north and 
northeast 01 TA-2 and TA-41 have provided data continuously on air quality 
and climate. See Figure 5.2-1 for the locations of tl'lese monitoring 
stations. 

5.2.2 Radiation Monitoring 

Background neutron flux is measured by detectors at the Shell Station 
and Los Alamos Airport. Levels 01 airborne radlonuclides (tritium. 
uranium, plutonium. and americium) are measured at a permanent 
station located at TA·2 (Station 25. Figure 5.2-1). The TA·2 station 
annual mean of , 1.4 !: 4.4 pCilm3 (0.0'14 :t 0.0040 pCU1) of trttlum was 
one of the highest annual means measured at tna Uboratory in 1989 (eSG 
'990. 0497). This station is located within tl'Io LalXlratory bouncmry near an 
area where tritium was released or was used in operations. This tritium 
concentration is <0.1% of the concemration guide lines fortritium In air. based 
on DOE's Derived Air Concentrations for Controlled Areas (limite(! public 
access to TA-2 anc TA-41). 

A series of thermolumlnescen1 dosimetry (TLO) stations have measured 
penetrating radiation levels at TA·2 and TA04i tor many years. The annual 
Environmental Surveillance reports Indicate that doses at TA·2 and TA-41 are 
Indistinguishable from reoiOnat baCkground levels. 

5.2.3 Surface and Groundwater Monltorlng 

As discussed In Chapter 4 (SubSoction 4.4.3.1), deep test well TW.a and six 
shallOw alluvial wells. LAO-C. LAO·1. LAO·2. t.AQ.3, LAQ-4. and LAQ.4.5, are 
sampled at least annually as part of the LabOratory'S environmental surveillance 
program. Surface run-oH Is !:ample<:! during or shortly a11er storm evems in OP 
Canyon at TA-21 at stations Of3$.' and 0PS-4. GroundWater contamination 
due 10 activities at TA·2 and possibly TA-41 has been detected within the 
uppel7r.:)st alluvial aQUifer (ESG 1990, 0497), The primary contaminants tour.cl 
in Los Alamos Canyon include tmlum, stromium-gO, and cesium-'37, wnere 
lhese three Isotopes have excoeded proposed DOE derived concentration 
guides (OCGS) for public dose for water (see Table 4.4--1) and baCkground 
values up to two orders of magnitudo within the Laboratory boundary 
(Figures 4.4-3. 4.4w3A. 4.4-38. and 4.4-3C: Table 4.4-1) (ESG 1990, 0497). 
Other possible contamination sources derived from the tormer tlle(s) 01 TA-1 
locatod on OP Mesa may nave impacted Los Alamos Canyon nearOU 1098. 

5.2.4 Soli and Sediment Monitoring 

Two permanent sediment stations are sam;lled annually near TA·2 and TM1 
all part Of the ongoing L3bOrarOlY Environmental Surveillance Program (see 
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Figure 5..2-1 Locations on or near the Laboratory site for sampling airborne radionuclides 
{ESG 1990. 0497)p . 
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Cl1al'ter 4, Sec::lOn 4.3.3). Adatticnal annually S3l'1'lPIed sediment stations. are 
alSO presem east Of TA·2 and TA-4' wrthin Los AlamoS canyon,. Environmemat 
measurementS taken t:rt ESG (1990. 0497) over two dec::aaes SUQgest tha: 
contaminants attritJuta1:)le to past or present TA·2 and TA...::, O""~ nave 
been tra."'ISPOrted beyOnd rt'te TA-2 and TA-4, bQunc:artes to TA-21 wr.hin Los 
Alamos canyon. Soil and Sediment samples tal<en in lOCations eas: Of tne 
reaaor building. Where Iow4eveI near-surtace radiol"lUCbde r'tMease'S are kncwn.. 
haVe yielded individual SOil sal'T'lPles wtttI ceSlUm-'T37 conc:emrations (Elder and 
Knoell '986. 14-(014) of ,000 pCilg abOY& aaion levels (cesi:um-,37: 4 pCUg 
see Table 6.1·'). Racbonudide contaminatiOn. indu01"lg plutomum-239I2-'O and 
plutonium-238 abOve baCkground but well beicw screening action levelS detine<1 
in Chapter 6. is found in Los Alamos canyon. Activities of radiOnudides in 
se(limems generally increase to tI'Ie east within Los.AJamos Canyon towara 
TA-2't. 

As described in Chapter 7 of this worx plan. tne most si<;niticant wastes are 
associated wctt'l oceratiOn of different reac:ors. formerly used at TA-2 ane WIth 
the ament Omega West Reador tOWA). Surface water and groutIdWater Cl3ta 
collected by EM-8 in earty 1993 nave snown that cooling water frOm OWR has 
seeped imo ttle Undertytng soilS and sectllnems. This leak was tne pnmary 
source Of tntium Observed in -:993 in mcnitor wells located downgradlem frOm 
OWR. 

DecommissIOning 01 ttle water boiler reador and asscciated activities nave 
removed most of the radioactive contaminants from soil and sediments abOve 
the water table (Sder and Knoell '986. '4-(014). Clean soil was useo as 
backfill in areas were soil excavation tOOk place. Contaminated soil and 
sediments were 1aken to TA·50 and TA·54 tor disposal. However. areas WIth 
elevated (1000 pClIg) abOve bad<ground gross gamma readings remain east 
Of thO rcactor bullding (T A-2-1). 

5.2.5 Foodstuff Monitoring 

There are rIO fOOd$tU1t morutonng stations within Los Alamos canyon. Honey 
and bees from a h1v6 lOCatect at TA-21 within OP Canyon east 01 OU "1098. 
however. were sampled in , 98910r raaiOnuClides and a few heavy metaJs, (SSG 
'990, 0497). No levels significantly above ~jonal baCkground. excluding 
tritium in hOney. wert} found. Activities of tritium were 3' ,000 :: 3,000 pCiIL at 
the TA·21 station (ESG 1990. 0497). 

5.3 PotentIal P3tnways Of Contaminant M!grmton 

The princi~1 migration p::rthways at TA·2 and TA-41 PRSs oller the assumed 
poriod of Institutional control ('00 yr) are surface erosion (water and air). 
surf3ce·watertransport. QrQI .. mdwatertransport. human intl'1.lsion. ingestion. and 
potential uptake by biota in and around Los Alamos Creek. as will be 
discussed further in Seetion 5,6 and Chapter 6 • 
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5.4 PotenUaI Receptors 

This: Seaicn identifies receptors tor COntaminantS that could be released frem 
iA-2 and T A-41 PRSs with the hypotheses being baSed on pathINays described 
in SubSeCtion 5.4.3.. GeneriC receptor scenarios fortne I...ilt)Otatory as a whole 
are being develOpec1 prcgrammaticaUy but are not yet available. The text to 
fOllOw identifies res:lresentatlVe receptOrs but is not intended to identity receptors 
torpwposes ot risk assessment. 

SA.1 LccaI PopuJaISOns 

Seaion 2.S ot the IVIP (t.,ANL. 1992'. 0i68) describeS the pOpulation diSlribution 
within a 50-mile tadius Of the Laboratory. Newer data. from the '990 census 
gives the total numtler Of residents within the 50-miJe tadiuS Of the Labotatory 
as 213 000. The doses: residents to TA-2 4lnd TA-41 are atIout 150 m to the 
nann In Los Alamos. The 1990 census. gives· the population ot Los Alamos as 
"400. A moderatetyused road leadStl) the cernrallXlrticnsot TA-2 and TM1. 
but access to the TAs is reStricted by fencing and signs. The point of
closest public: contact to PRSs at 'jA~2 and TA-41 is abOut SO It 
(outside of fenced' areas). 

The L.3boratory currently has emJ:)loyees whO spend normal WOrking nours at 
T.A-2 (17 employees) and TA-41 (99 employees). The Site receives continuous 
use (8 hfSlday. S dayslWeek) by. a number Of employees invOlved with reactor 
research and we~ researth. Scme ac:tMties are cal'lduc:led in areas where 
potential contamination is expected. LabOratory service •. environmental 
surveillance. an£:! ER personnel as well as other incidental visitors are also 
on-sit& on an OCC3SionaJ basJs. 

5.4.2 Land Use 

Land use in and around the I..aboratory is described in Sections 2.S and 4.3 of 
the IWP (t.ANL. 1992;. 0768). The likelihood is moderate that future land 
use in the vicinity of TA-2 a.nc:s TA-41 will not cnange significantly within the 
100·yr period assumed 10r Institutional control. At present. site workers and 
ctcwngradient receptors represent the potentially exposed population at OU 
1098. 

The possibility mat the area encompassed by TA-2. might revert to the general 
public is unUkely unaerfOreseeable cin::umstmces. Portions of TA-41 ancl Los 
Alamos Canyon. however. could coneeivatlly revert to· reuse by the Natlona' 
PaI1c Se",ice (NPS) ortne US Forest Service (santa Fe National Forest). In this 
case. possible exposure to recreational users would need to be considered by . 
risk assessment I'ersonnel before land transfer or altematlve use occurs. 
Recreational use' of TA-4':' and Los Alamos Canyon. eXCluding TA-2. is 
c:ansiderea to be a credible future land use scenariOs for the purposes of this 
au work plan (see Section 4.3.3 of thO IWP). 
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5.4.3 ~outes of Exposure and PathwayoSpecific Recoptors 

Foreacn contaminated TA-2 and TAoo41 medium Idontrtied in this RR WOrK pl.;ln. 
exposure roules for pOlenllOlI recePtors are Identified as those peMlnent to 
derIVatIon ot screening actIon level~ (see ChaPter 4 of the IWP). As new aata 
are ob!aineo ana asse~ in the 7;"·2 ana TA..;., RFI. The focus on tlarTlcubr 
~xposure sccnanos WIll be re<:onsldered tor puf't)Oses ot performing il COlseline 
nsk assessment. Examples ot those potential future exposure seenanos are 
presented below. 

At present. the poPl.Uations ~)(posec to T;"·2 and T':"o4' contaminants are on
site workers and potential oowngroolent receptors. incJuding WIldlife. that may 
become exposed to contZlmlnated groundwater eis.char9lng trom spnn9S. 
seeps. and gaining streams WIthin Lo:. Alamos. Canyon. In the ease of 
contaminated surbee solis, innalatlOn. derm.:J1 contact. incidental ingestIon. a.")d 

extomal exposure to radioactIVe Substat'IC8S In soil are identified as the most 
likely exposure scenanos 10r WIldlife inhabitants and humans that neec to be 
considered. Plaus.Ole exposure scenarios Involve dermal contact with 
contaminated SUrface water. '"gestlOn of surface waler. a."lCl external exposure 
:0 radioactIVe s.ubstances. assummg that the l.:lna IS usea 10r recreatIonal 
purposes at some future tlTne. AlthOugn The grounawater an Los Alamos CreeK 
i$ shallow (e.g .. less than one ft deep). it is poSSlb~ that ingestion wOUld 
constitute a pathway for exposure. 

Exhumation and dispersal of contamil'\ated soils. by wildlife inhabitants. may 
occur at TA-2 and i;"-41: thus. Durrow'"9 anunals. are known bioloqieal 
receptors. Uptake and dispersion of TA-2 and T;""':'1 contaminated. SOil by 
plants. also can occur at areas. of ,A-2 and TA-41 with known soil 
contamination. Animals using those plants 8$ a food $OUI'Ce {e.g... deer and elk) 
may ingest cont3minants wrth the food. 

55 Public Health and Enyjronmentaf lmpac:ts 

The Environmental Survetllance Repon tor ~Udles tn '989 (E$G 1990. Q.;91} 
indICates tnat' the DOE Radiation ProtectIOn Srancard CAPS). unoer wtlCl'l the
L..aboratory operates. limits incremental radiation doses. (effectivo dose 
equIValent) to the general puDlic from an t...'\boratoty operabOn$ to 100 mrcmryr 
from selected pathways. This value includes the air I)3thway exposure rou:e of 
10 rr.rem/yr in accordance WIth EPA reqwements. Forcompanson. theavetage 
background radiation exposure to individuals living in los. Alamos is. 
approximately 336 mremlyr (ESG 1990. 0497). T":"-23."ld iA-4, radiation 
monitoring stations have never measured maioadMty levels more than 1~ 
<, mremIyr) of applicable DOE or EPA guldeijnes., 

The ESG report for envifOnmental SUtVe-i11ance- dunng '989 est.tmates tI'Iat the 
maximum incremental risk ot c:anc:er from rad.iation to Los Alamos. residents. as. 
a result of all '989 LaDoratory operations is aOOCJt 1 x 1crB (ESG i990. (497). 
Of that risk. the contnbution from TA·2 and TA-4, is sman. 

New data relevant to TA-2 and TA-n collected durinq the RFl will be used 
to further evaluate putJlic health and enviI'onmerataJ impacts for the near- and 
long-term time frames. 
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G6OCJ7t!misuy. Ccntamtnanr MigmtICn ana C<JncectuaJ Model ChaQrtllrS 

5.6 TA-2and TA-41 Site and Los Alamos canyon Conceptual 
Model 

This section presents an overview of the develoPment of the conceptual model 
for OU , 098. ihis conceptual moael is b.ttsca lar<;ely on arChival daUl which 
was eo.tsluated during- preparation ot this work' plan. 

5.6 .. 1 Oevelopment 01 the Conceptual Model 

In this section. a site conceptual model of potenriill contaminant release and 
transport for this. OU OlnCl for Los Alamos Canyon is. summari:ed. It is based on 
present underst:Jnding 3nd considerations developed eanier in this work plan. It 
is. presented di3qrommatically in Figure S.e.1 ana in summary torm in Table 
S.e.,. Figures 5.6-2. Olnd 5.6-3 show the relationships among contaminated 
media. pathways. Olnd receptors within Los AIOlmoS Canyon. The key elements 
in this model includes the sources. release mechanisms. tmnsDQrt pathways, 
and represenUltiveft exposure scenarios for each pathway. These issuos and the 
resulting- eXQCsure scenanos. relevant to Phase I investigations are presented in 
SedlCn 5.6.2 :InC! are aevelopec: in tur:her cetail in portions of Chapter 7. where 
individual PRSs. ar'e'descnbed in detail and PR5-spocific field inve~igations are 
developed. 

The- PA$-sQecifiC3nd other-field investigaltons torOU T098 oudined in ChaPter 
7' are b3::ecl on conceptual models. Oata acquired from Phas.e I of the AFJ will 
provide- information needed to assess conditions at each PRS and b:lckgtound . 
data 10r- OU 1098 for Phase II and ehus will refine Ihe conceptual models. 
Phase I data then provide the basis tor initial risk assessment. through 
comgarison with screening action levels. (SAt..s)· derived expressly for this 
purpose. Phose I d::Ita also provide the basis for design ot any requited Phase II 
investigations.. ultimately leading to correc:trVe measures seledion. II is. e)(l)eded 
that a:s:sa:smenr ot Phase I Caf3 for this OU will allow the currently Ii$l'ed PRSs 
to be> reduced. to n smaller number to include only those PRSs from which 
comaminntion above screening action tevel$ac:tually h3s been documented. 

At present. the- model for this OU serves to focus the RFl· invest'g:ltion on 
comaminant sources and environmental fadOrs that can influence transport. 
When the-~ts cUscussed in the preceding paragraph have been made. 
theft ncrted for application ot c;uanlitative-mathematiC31 models to describe 
contaminant transport will be evaluated. 

Cevelopment ot Exposure Elements of the Concoptual 
Model 

Phase I work plans usually address concerns relevant to exposure potential 
within the confines. ot the PRS boundaries. There are seveml PRSs at OU 
1098. f'Iowf!ver. tnat are not likely to have disaete boundaries.. Those PRSs 
c;cnsi$t ot OUt1aJJs into Los Alamos Creek flowing through bOth TA04' and TA-2 
and the cocling tower drift ar TA .. 2. 'nvesrigabon of the extent of cooling tower 
drift may be confined to the bOundary of TA-2 curing Phase I. It is probable. 
however .. that :someft of the mist c:eposited east ot TA-2. within the canyon waDs. 
and I::Ionom. If contamination of the surfOlce or subsurface soil on TA-2 is 
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, ,TABLE 5.6-1 
, " 

, , 
, ' , 

· .,.' 

" , SUMMAAYOF1098 SITE CONCEPTUAL MODEl.. EL£MENTS. '.' 
Pattrway/MttCh.nesro 

" 

Surface WaterRun.oH 
,Sul13ce Water 

'. ' 

SoiJslSedirnems. 

AlIuvtaJ ~ifer 

RffWork Plan.1orOU'. 

CorgptslHypoth ... ' 

.. entrainment is limited to comaminams In ' 
, surface soils and sed1ments~ , 

.. Entrainment and deposition are affected by' soil 
.. properties.. , 

.. Atmosphertc COnditions affecting entrainment., . , : 
'dlspt;)rsal. and deposition incJude wind speed., ' 
direction. and stability • 

.. Precipitation that dOes not.infUtrate-wiU becOme " 
sunace run-off. or will evaporate. or transpire. ' 

.. Surface run-oH Is concentratea by natural' 
topographic features or manmade diversions. ' 

. ",' · . ~', 

," "',',-: : 

,', ,,', , . 

.. ,.".. ' .. 

, ... : ,'"' 
, ... . 
,I' '·f.'""'". 

~ : :.: ;",,: .1:, ,: :' 

'" ~"'. : .. ,:' 
,'" , 

',' . 
" ',' 

, -, 
, : ' '. ' ~ ~ : 
",, " ,," , . 

" ' 
',. 'f . " 

• ....... ,'~ t. 

", . 
" :' ~. . .... Solution contaminant transport by, surface ' ., """ ',., , 

run-otf can occur. but mass movement· by " .. " '. 
suspended partides or local bed sediments wiN .' ~::' . 
QOminate. ' 

.. Atthe presemtlma.surfaee run-oH is llcely' .• >.',: 
to carry contaminants beyond the TA·2 and· . " " ." ~< 
TA-41 bcundarywithln TA-21., "" ' . . , ,., 

.. The 11ooro1 Los Alamos canyon Is within the " 
, '1 OQ·yr 11oodp1a1n~ , 

• Surface soli erosion and Sediment transport 
, is a functIon Of run.aff Intensity •. vegetation, 
topography .. and soil propertieS~ . 

, - Contaminant movement will be partly retarded· 
by adsorption onto natural organics. days.,ancI 

5-14 

other highly adSOrptive PI1aSeS. ' 

;.. COntaminants adsoICed on Sunaee soils can 
be transponed by run-off and concentrated in. ' 

. ,sedimentation areas, of drainage&, 

• eroSion of drainage channels Can extend back ' 
, to too source anta or a SWMU. TI\us. adsorbed' 

,contaminants may migrate wlth·eroded , 
sediments. ' 

.. A perennial alluvial aQuifer exists- in Los. 
Alamos. canyon. which receives contaminants 
,:rt!m TA·2.and ,TA-41. ' 

, \ 
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TABLE 5.6-1 (continued) 

SUMMARY OF 1098 SITE CONCEPTUAl.. MODEL EL.EMENTS-

Pathway/Mechanism 

Alluvial Aqu~er (con:.) 

VadOse Zone Transportllnfiltratlon 

. 'Saturated Flow ' 

RFI Work Plan for OU 1098 

• &mace run-cff in Los AlafnoS canyon intiltta1es 
into sectiments at cnmlel alluVium. 

... Flow in the alluvial aqut1er under saturated 
concltlons wilt be down-channel and can be 
represented by a porous mect.ium contintAlm 
I"I"IOdeI. 

• Water in the alluvial aquifer ~ enters tt1e 
underlying tuff (OtOWi Men'\tIef). Theextentot 
ttIe p:ocess will depend on the PI'D!)e1'Ues Of U'Ie
intertace ~tweentne S3U.Jt:a:od alluvium and 
unsaturated tuft. 

• lntittraticn into surtac:&sci1sdependsontne rate 
of rainfall orsnowmett.. antecec:lent son water 
status. d8'J)tn ot sOil. rato ot transpiration. 
antecedent soli ancI. tu1t water content.. and soil 

. anct tuff hydraullc procenJes. 

.. Movement at most contaminants by llc1Uids In 
me unsaturated zone 'WOuld occur primarily by 
suspended salicls. Tritium migr,ltes In 1t'Ie'fcnn Of 
ttttlated water. . 

• Infiltration into the tuff depencs an the 
u nsaturatecl hyclraUlIc properZies of the tuff.. 

• Joints.and fractures in the- tuff may provictt 
additional pathways 10r infiltratIOn to enterthe 
,su.t:lS:urtace regime. 

• Significant unsaturated flow in portions of tuff Is 
· Ukely to be a factor at T A*2 and T A-41. 

• Steady·state conditions may describe tne 
hydraulic charader of the nearsurtace. 

• Uquicl flow in tuff under ambient conditions can . 
be represented oy a porous medium continuum 
model. 

• A nontlowlng concltion exists below the 
· Influence of transienrsurface moisture. . 

.. Contaminant movement may be panty retarded 
. by adsorption Into natural organics. days. and 
other adSOrptive mectla in the soils and tuft. 
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. Erosive ExposureJSoil Erosion . 
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... Fractures. affect liQUid transport. Their rele is 
, dependsnt upon soil water content. Above a 
CtIk:aI watercoment. fractures-are ~ed to· 
facilitate flow and transport.. BefOW tne crttk:aI . 
water eonte"t~ only unsaturated flow is' , 
significant ane! rOCk matrix properties will 
domir.ate the hydraulic response •.. 

.. Vapor·pnase processes are norimporzant for ' 
anY'TA-2 and TA""'1' contaminants except : 
tritium.. 

.. Matrix effects that may Influence vapor transport 
. include porosity. permeability. moistwe content 
,: and Other propenleS ot the soU and tuff. 

.. Excn3nge Of pore gas with aunoSpheric.mr is a : 
release mechanism 'ortmlum.. Excnanoe is, 

. . influenced ~ tempetalUre gradients and 
atmospheric pressure changes.; , : 

- Fractures may facilitate tor gas exchange 
between tuft and tne atmosphere. 

• Contrast in hydraulic propenies tletWeen strati 
graphic units may divenflow laterally or may 

.. cause a perched wate ... zone to devek)p •. 
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, ., Perched water zones provide localized areas, . 
where saturated flow conditions cccur~ . . '. ,. :',;~', 

'.,' ' 
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".The erosion Of surface soils Is· dependent on soil 
. '.-, 

"" ~ ~ propelties and vegetative propertIeS. siope and .' , ' :. , , ". 
aspect.. exposure to' wind. ancf runoo()ft Intensity .;' . : ~ ::, ~' " 
and1requency~ " : -: ",-:':':> 

.. EroSion is controllable !)y natural and artificial 
sul1ace features. 

.. Depositional areas as well as erosional areas'" 
are determined by the abOVe1actors; . 
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TABLE 5.0.1 (continued) 

SUMMARY OF 1098 StTE CONCEPTUAL. MODEl.. ELEMENTS 

Pathway/Mechanism . 

Mass Wasting 

. Biological Trar1S;)Ort 

. RRWortcPlan1orOU,098 

.. The loss of rock from canyon wallS is a COntinual. 
obSelVatlle process. 

.. The- r.ate of mass wasting may be signifcant at 
TA-2and TA-4' on a very Ionotirnetram& • 

• WetlandS inhabitants (i.e.~ consumption of 
contaminate<1 vegetation by mobile biota) 
represent the primary biologieat dispersal 
mechaniSm for T A-2. ana TA-41 c:antar'l"lin3n:s . 

• SioIoQcaJly exI"IUmed material can be di:s;)e.rSeCt 
SUbSeQuentty by surtace water. air efOSion. anc1 
veoetatiOn.. 

• Tr.anspit'alion ct tritium tnt"OU;tl pQrIt species ttIat 
have roots exter.cUng into me alluvial g:rccmc1-' 
water may cause 11'Ie1ranS1ercttritium from 

. grout'IC1Waterto. the air. 
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NOTES: 
• cCntaminantsttlat become exposed 1hrough assumed 
excavation and depoSiting subsurface soil on,1he surface 
follow1he surface ccntaminantccncepwa! model 

TSeeps,. stte~ and 1emporary water. 

aMROHIlENTAL i'" , MEDIUM' 
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Figure 5.6-2' Coneeptt:al model of subsurface contaminant transport 
from !he TA·2and TA-41 ,au to potential receptOrs. 
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O' ChapterS GeocI'lemtStty. . COntammant Migration. ancJ Ccnce01Ual Mode! 

NOTES: 
"Seeps. streams. and temporary-water. 
1" Pathway of moderate potential risk. 

o LEGEND: 

ENVtRONMENTAL 0 

MEDIUM 
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o Figure 5.6-3 Conceptual model of surface contaminant transpOrt 
from the TA-2and TA-41 au to potential receptors. 
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present as a· result of cooling towerdrift. Phase II Investigations' may progress 
off~ite umll the extern of comaminatlon resulting from deposition. of airbOrne 
mists have been defined. Idemificatlon·of releases·of liquid wastes from outtalls>. 
into the stream' system to those- areas within the boundarlesot OU 1098 Is . 
subject to uncertainty as there is a chance that sampling under the outfalls and . 

· immediately downstream might not result. In a representative sampling. The·· 
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.. stream reaches within tl'le bOundaries of OU 1098 are subject to scouring during . ..' 
heavy precipitation eventS. thus increasing the possibility that any contaminants '. . . '" '.' 
discharged from the outfalls have been displaced further downstream to the first ;: :. :.:~,\",,~, 
malorsedlment depositional area. In addition, the· stream segment at the:. :. ',:::;'. '.;: 
outfalls· is subiecfto·periodlc- dredging to remove aca.urtllatedsedlmems~ To . . '., ... > .... ': 

.. ensure- that a false negative· result is not obtained when·the outfalls are being " .. 
· Investigated. stream sampJl~ willinctude the first major sediment deposit1Onar .. 
· area downgradient but outside ... of the eastem toundary of TA-2. as well' as . 
otnertransect areas (see Section 7.2. baseline sampllng)~ 

... OevelOprr.entof·the·conceptual mOdel useful to preparation ~,. the baseline risk. .. 
assessmenffor the sire requires, that porentlal:current and' future exposure . 
scenarios-be. identified for OU' , 098 •. For purposes of the baseline risk 
assessment. exposure evaluation Of PRSs within au 1098 will include 
ccnslderatlon ot exposure potemlal to both humans and wildlife;. - . 

" . . '" .... 
. .' . 

.' I.' 

.' 
'.'t .. I ':,. 

" '.' 

.. ", " : ~ .... , 
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· ~r purpOses. Of the· Phase I Investigation presented ·In this· work: plan .. the' '..: .... ~.: 
conceptual' exposure model has. been defined in 'the IWP (Chapter 4 •. :LANL . ...... :.' 

.. ... 1994 07613).' as theoretlcat. exposure ot· a resident to-soil and groundwater.· . ,':; .... , 
Discussion·ot· how· the reSidential or recreational exPosure scenarlo'relates to .. ' .. :.-".:". 
the overall cO~aJ exposul'& model'forthe Operable Unit is presemed In the . :-. .,: .. ;: 
text to follow. - .. ' . . . . -..'. .'< 
As staled in Section 4.1".3 cnne IWP~. investigations to support risk assessment. ..... ':"<. .:.~ 

· generally require samples. tharare representative of the exposure· units and ' ......... . 
· contact rr.edla correspondIng to the lancn:se- scenario, and exposure routes for,· . .. ... , 
whicn riSk is to be estImated~ Sample data In the Phase I Investigation are being . '.. .... ~.'. 
collected for' Comparison with SALs, deriVed for theoreticaJ exposure Of' a 
resident. although-me statement Is made in Secticn 4.3.3 of the IWP·that '"tor' 
most PRSs.located on Laboratory prcperty~ continued commercial/Industrial use . 

:'''. . ~ 
.,,' . 

and eventual release of these- landS 10r recreational use (e.g., camping). is . . . . 
assumed.-In tl'1& interim. SA1.S based· on residential exposure were ChOsen for . . . . .;, ". 
Pha:;e J data comparisons beCause that scenario is likely to represent the most .' .. :: . :. '.. 
senSitiv& human population and. therefore. yield the most stringent SALs Of. any ....... : ;' ... ; 
of the- lane use- scenarios... Screening action levels are derived from ". 

. CClnseMltlonexp)SU1'& 8SSUmpiions as described in subpart sand are used for 
· screening pu~ The aCbJal'assumptions are likely to be a combination of 
ccntfnued-Labor.ltDty operatJons. and reaeanonal use. . . 

Although the ultimate use of the land could be for purposes other: than 
re5identiaJ use. the datagathered dUring the Phase I. investigation ot.OU· '098· .. 
will be imponant to· any future land use scenario that may be envisioned fOl"the' . 
Laboratory property~. Thus .. it Is-not necessary to have already formulated . 
mq:IOsure scenarios for future land use for purposes. ot- designing a Phase I 
sampling strategy. The reason is that the various environmenraJ media that 

. ..,' ,::. 

,.', ' '~ . . ... ·i. .. 
": ,. " 

." , " 
\'. ':. 

''';.: .' ," 
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. cculd becOme- contaminated ant limited and' are la:gely important to exposure' .•. :' .. 
scenanos pertinent to a wide vanety ot receptors. The environmental media that '. ,' . 
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COUld become contaminated are soil, air. surtace water, sediments. ana 
groundwater. 

The presence of chemsCal contaminants in sur1ace anc1 suosurtace (to ,21t in 
. depth) soils data may be applied in all evaluations ot riSk.. be tt'ley human
onented or ecolOgically oriemed. Human exposure to soils. rega."QIess of the 
type of receptor (i.e •• resident. worker. recreational. or agnc:utturat users of tne 
land). may occur through ingestion. dermal COntact. and inhalation ot soU in the 
10rm of dU$L Additional exposure pathways may occur to residential and 
agricultural users tnrough use of the land to grow fOOd for dltect consumption or 
for indirect consum;ttlon (i.e •• mrougn gn:mth Of animal teea and SUbSequent 
consumption of the ammalS). AJtl"lough dust eX1)Osure occurs by way Of air. it is 
important to recognize that the source of contaminated dUSt is most likely to be 
tl'le SCil. Also. there is an exposure potemlal to cnemiCal vapors that might be 
emanating from the soil. Again. vapor excosure of relevance to me ER Program 
largely occurs as a result of contaminated soil even tnouOn the exposure is 
oc:c:urring t:y way of the air. 

Ch3racterizatlon of soil as a contaminated environmental rT'edium is equally 
important in ecological risk assessments. Virtually any plant and animal 
exposure mOdel will include exposure to Sail. To illustrate. exposure to 
terrestrial animals will occur through Ingestion of plants that grow in 
contaminated soil. The plants take up many of the contaminants that occur in 
soil or comaminat&d dust settles on the plant itself. Also. many animals 
incidentally ingest soil as a part of their diet. have dermal contact with 
contaminated soil, and breathe In dust and vapors Just as. do humans • 
Therefore, soil sample data gathered during Phase I investigations has utility in 
the screening riSk evaluation (i.e •• comparison of the soil with SALs) and In any 
basellno risk assessment that might be prepared. regardless of 1a."'Id use 
scenario. 

Surface water and sediments :lIso are important media In the evaluation of risk 
to any human or ecological receptor and, therefore. must be evaluated 10r any 
future land use scenario. To Illustrate. the important Surface water exposure 
pathways to humans or to terrestrial wildlife are ingestion of the water, dermal 
c:cmact with the water and sediments. and consumption of contaminated foodS 
that were produced In the water. Residents and commercial users 01 the land 
containing contaminated SUrface water and sediments can contact the water 
and sectlments through play (residents) and through malmenanco activities 
(e.g •• workers mowing grass at the water's &jge or Installing a utility line across 
a stream Channel). or through ingestion 01 fish (reSidents 3nd workers). 
provided that the water s~'stem is large enough to support fish. In the 
agricultural setting. livestock may water In the stream and may ingest 
contaminated vegetation rooted In the contaminated water/sediment. Terrestrial 
wlldll1e may contact the water and sedlmems by crossin; streams. dlinklng 
water from the streams. and eatin; plam and animal Il1e found In the stream. 
When aquatle plant and animal life are considered, it Is obvious that 
cnaracteri:ation of water QUality Is critical to the evaluation 01 risk to the aquatlc: 
ecosystem. 

Groundwater quality Is an Important consideration to any human exposure 
scenario, as reSidents. wor1<ers, and agricultural users may ingest contaminated 
groundwater or Ingest plant matter or meat tl'lat was producea with 
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contaminated groundW3Ie~ Recreational users ot land and wildlife can become 
~ to contaminated groundWater it that water cischarges to the surface 
(i.e ... the stream exposure pathways 3;::lply). Thus. groundWater quality can be 
very important to evaluation or risk to humans anc wildlife (When the water 
Cisctlarges to Ute-surface). 

At OU , 098. U'le environmental media subject to investigation under Phase I 
include soil. sur.ace water .. sedimentS._ and groundWater. The results of the soil 
anc1 groundWater data colledion activities perfonnec during Phase I will be 
compared WIlh available $ALs. baSed on a residential use scenario, derived for 
soil anCl groundwater. and presented in Appendix J 01 the IWP: For-surface 
water quaiity comparisons. the groUndWater SALs will be applied acccrding to 
Section 4.2.2., Of the IWP. There is no guidance presented in the IWP 
regattllng SALs tor sedimems:.as a default. the SALs for soils will be used. 

Altnough the SALs developed for use in the ER Program at LANL reflect a 
residential use scenario. the intent of the preceding text was to illustrate that tne 
data COIlec:tec1 during Phase I investigations may be applied to virtually any land 
use scenario that mignt be decided is appropriate for conduct of the baseline 
risk assessment (human and ecolOgical). 

5.6'.2.1 Phase I Data Needs for-Human Health Risk Assessment 

For purposes Of a preliminary assessment of impact potential to hUman tleallh, 
Phase I efforts should be directed toward characterization Of the nature~ 
magnitude. and extent ot. the presence of selected RCRA Appendix VIII (40 
CFR 26'. Appendix VIU) Chemical substances and radionuelides within OU 
1098 and the firnrmajorSedlmentdepositlonal area east or TA·2. The results'or 
Phase I sampling will be compared with SAt.s. included in the IWP(LANL '992. 
0768) that represent risk. potential to humans. 

PhaSe I Data Needs for ASsessmem of Ecological RiSk 

Baseline risk. assessmenrof ecological Impact potential within Los Alamos 
canyon requires an evaluation of the environmental medl3 affected. The media 
that are important In assessing risk potential posed to wildlife include- soil. 
surface-water. and Sediment. Although a strategy for assessment of ecclogical 
Impact potential Is yet to be developed. there is a need for the same 
environmental sample data as that needed for assessment of risk potential to 
humans. Other sample dllta may be gathered during Phase II; the ecclcgX:a1 

,riSk strategy requires additional information. 

Summary Of Elements of the Conceptual MOdel 

Key considerations in the OU 1098 site conceptual model are summariZed in 
U'Ie follOwing paragraphs. 

Land use/tJme tram. assumptions. Under current land use patterns in the 
vicinity ct TA·2 and TA-4,. pathways or receptors are of significant concem 
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over the' OO·yr time frame assumed tor institutional cormol. COntaminant 
migration within the alluvial aquifer occurs. to the east of OU ,OSB.. ana it is 
probable tnat the sources of com:atl'lInation are present witnin TA·2 ana TA-4'. 
In addition, It lana t:Se patterns change in the future 1Qr recreanonallJS& (e.g.. 
land transfer to SNM or NFl$). or it dramatic: cUmaaic Changes occur. some 
I=lnmary IOng·term ext)QSU."e patnwayS sucn as infiltratiOn or It1tnJS)On may neee 
continued investig.."'tion. 

FlOOdIng potential. Sec:ause TA·2 ana TA-41 OUildingS lie: wtth.in Los Alamos 
canyon. 'HoOding has been i:n\Iestlgat.ect as a potential et"IV!1'Onment problem. 
The Characteristics of the drainage Dasln tndcare mat a , OO·yr flOod event 
woula result in a now of 2e m31SeC (902 ttllSeC). FIocdinI; of patI<in; lots at'I(\ 

roadwayS may occur in sud'\ an event.. parttc:ularty if the channel were to 
becOme dogged with debriS. 8asec1 on tI"Ie 'WOrsr-case· scenariO of a ,OO-yr 
~Om'l event. some shallow flOoding of permanent buiJdincs may occur. but 
would not be widespread. 

Conditional retrJl!tttYlCOrred/ve measures. As disa ISSed eartier in tttiS wont 
plan. it lS probaDle tnat tM remedy of sod excavatiOn (EPA '990. 0432'1. as 
corrective measures (as appropriale) overtime. will be found to be t:'Ie most 
appropriate remedial actton 10r J,XlrtiOns of TA-2 and TA....;.'. 

ErosIonal PI'OCII$SeS.. Exposure of TA·2 and TA-41 near·surface units by 
erosiQn and ccnsequent transpOrt by run..g1t is an ObServec1 pattlway (ESG 
1990. 0497). Thus. U'Ie identity. quantity. and dist'ibution of surface anc near
SUrface contamination wiD be investigated in Phase 11 of the RrI. it required.. In 
addition. '(."'10 roles of ~ run-<lff and. SOil erosion and tne SUbSequent 
movement and fate of water and contaminants at TA·2 and TA""1 at other 
portions of Los Alamos canyon will be investigated. MhougI"'I aeolian processes. 
represent another erosional pa%hway to be addressed.. they ate pl'Ol:labty Of tess 
signlflca.nce than tne surface.water ;lathwa:Y. Cm1yon retreat processes may 
affect the long·term stability of the buildinos at TA-2 and TA-41. These 
investigations will start atter sedimer.t data have t>een collected. and imerpretec1 
from tne adjaCQnt OUs to Los Alamos canyon. This approacn will help in 
locating and collecting tne most relevant sediment data.. 

Intiltrlltlon. Transport frOm surface water thrOugh the unsaturated zone to the 
groundwater (atluvium. hypothetical perChed aqul1er in the baSalt-Puye 
Formation) is the pathway of immediate concern :It TA-2 and TA-41. the 
concem being based on the ShanOW' deptn to me uppermost alluvial aquiter and 
on 'Past site charactNization. which indiC31e the presence ot crediblo 
groundWater patnways. The hydraulic col'lductivitles ot the Guaje Mountain and 
Rendija canyon fauns are not known and these two faultS represent potentlal 
conduits of recnarge of the main aquiter. 'Provided. that these faults are not 
cemented with flne-grained material. Over long time frames. these fracture 
systems probably .epresent potential pathways ttlat must be considered tor 
transport of buried contaminrutts by infiltration of surface water. 

Biological actIvity. The UPtake of contaminants by wetland inhabitants 
(vegetation inClUded) may occur at TA-2 and TA-4,. The environmental 
sign~icance 01 ~his activity will tle addressed during Phase II of ttle TA-2 and 
TA-4, RFI. 
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Human Intntslon. For purposes of the F'1'IaSe I investigation, accideflUll or 
deliberate human intrusion into surface and subSUrface units represents a 
PQS:Sibte exposure scenario. 
Food d'laln. The fOOd cnain is considered to be a realistic ~thway for areas 
within Los. Alamos Canyon because of observed gl'Ounctwateranc:l surface water 
trans;:lCrt ot contL"n1nants east to OU 1098. Sampling or environmental meaia in 
ateasotnertt1an me firstmajorsedimentceposnion area belOW TA·2 and TA-41 
win be aCldressec' at :1 later- date after Phase J cata have been evaluated to 
investigate- me potential for comammant uptake by plants and animals resident 
In me area. 

RIICtIf1ltJr:1.. Human teceJ:ltors et relevance Ie thiS Pnase I investigation consist 
at residents nssumed to live en the PRSs. Resklemlal use is assumecs for 
sxnposes of evaluaticn 0' alluvial groundWater in the vicinity Of the PRSs. 
fnveszig31ion ot anuvial grouncw:nerQU3lity in areas tacznereastot OU 1098 will 
teoonduC:eC. if watrarned. dunng tne F'haSe II investigatIOn. 

s.&.3 ConceptUal MOdel Refinement 

Additional site cnataderiZaticn data will enable further refinement of the 
ccr.ceptUaJ medel by providing data that test the current model Data obtained 
during this RR as well as new resuJls trom otherOUs adfacent to Los Alamos 
canyon. tno ER Program's FrameWOrk Studies. and the Laboratory's 
Environmental SurveillanCe Group (ESG) will be integrated in updated models. 

' ... , . 

A POOper'" refining ct tt'le Site conceptUal model Is an integral part or building an • 
ac:ur.:ne picture 01 the site 1XQCesse5 anc:! pathways important to contaminant 
rrugra.:ion. As apprcpriate .. mathematical models will be dertved from tbe 
conceptUal model to guide later data collection .. hypotheses testing. risk 
assessment. and deSign 01 the CMS. 

s:r Summary of General Data NeeClS 

Table 5.7-1 summarizes tne overall data needS for OU '098 as generated from 
discussions.ot available information in Chapters 4. and 5. The field sampling 
plans in Cl'Ja:)ter 7" explicitly describe ,ne Plan by which the required data will be 
acquirea. 
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Cl'Iapter s· , GeoCllemtStrv; Conraminanr Migration. and Q::mceptual Mot1el 

TABLE 5..7-1 

,.., .... 

.. .. ,', -..... -,.. 
~J 

SUMMARY OF GENERAL DATA NEEDS FOR THE 1098 OU RFt. ~ 

---------------------------------------------------------------' ,~ 
ObjectIve 

, Site Hyarology 

'1. . Characterize stratigraphic properties miMed, 
. to potemlal contamlnam transport pathways 
, atTA-2anaTA-4' 

2. '. Oetermine sire physical. mineralogicaL and 
hydrologiCal properties important 10 
unsaturated transport 

3. Cha:actertze role of joints and 1ract/.:res as 
barriers or pathways for centaminant migration 

, Site MorphOlOgy 

,. Identify surtace geology. unit contact 
expressionS. and paleoerosiom:! surfaces 

Data Needs 

- \.oCations forsubsurtaee characterization 

• Borehole ceres anc1lltho~ic lOgS to confirm 
depthS and nature of rock unit corttaas 

.. Physical. nydrDlOgic. Chemic:aJ. and minefaJogic 
analysiS of soils. tuff. ancs 1ill material in fradures. 
ana joints 

.. Oownncle bOrehOle logs to identity cnanoes in moiS 
ture. density. and mineralogy with depU'l 

• Retardation factors tor key c:ontJminantS wi1h 
TA-2 and TA-4' tun ana soil 

'. Tracer studies to determine red'l3tge1lux 

.. MoisWre-c:onrent ana b in bulk 1Uff., sols,. and 111 
materials 

• Maps 011radur& denSity J*tems mainlysurfaceo 
exposures. ana possibty trcm cores. bOrenoles. 
and pits.. , 

... Hyc:ItocJeod'Iemical d'lar3deriZation of 11111'9 
matertaIs 

... CtlaracteriZation of impermeatlIe zones:anc1 areas 
wttb elevated. :noi:sM'& 

• Geologic map of TA-2. andTM' amotberOUs 
adjacent to and within los Alamos Qmyott,. based 
on ex;:IOSed units in' los Alamos C3nyan ancl bOte 
hole data 
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'TABtE 5.7~1 (ClJntinuet/J 

"SUMMARYOFGENEFIAL.DATA'NEEDS'FOR:THE 1098 au RFI' 

", ... ':" . ';\: 
• H"", 

I "'r 
l ' :";: ;:." ' 'l~ -------------------------------, .. ~':;, 

" ObJectlv. 

Site Morphology (comlnued) 

COntamllNlnt ldentHlcatlon and QuantIfICatIon 

T. Quantify ccmaminamS at each $WMtr 

" ConbImlnant _gratton 

,,1.' lcIentiIyany migration of contaminan1s at 
,eachSWMU, 

,t.. ,Assessecnraminantlevels.':against human 
heaftb.based screening adIon levelS.: 

, ' 

. , m=tWotkPlmforOU1098 

Data NeedS 

.• Map of erosional and depositlonalareasand 
, drainage patnways 

., . ~, . 
,.' ,", 

,~' ',I'. d! 

, , 

.. TA.2: anaTA-41 fault map from field examination,' 
" " 

"I':I'! . , 
-" "" ,,',.: seismology,'and corings , ' ' , 

.. LevelllltUnVfield and laboratory analySes 

.. Anaiyses' for'Chemical and radiological:, . 
comaminants' In soil~ surface water;, sediments • 
.:md shallow groundwater 

.. ~': .,:" ~: .. ,'; 
I' ", .. ,"i" ',: :i 

: .... ' ';."'; '. <.~ 

, ..• ', ._. ,-"It 
'\ , '" .... '.: ~ ,,~, .. ','''' ' ., ", ," 

.. ..... ', '" 

'. i"'; 

'" , , . ~ ..... 
,'. ,'" 

.' : ". \ 

, '.~'" , . ' .... ,~ '" 

-Rates.frequeney.anctvolumesOfsurfaceerosicn' '.',: " 
and mass wasting events ' ' ': '" ' 

,~ .~ 

I. '. 

.. Verl1leat1on of release points 

.. Development ot Kess s~ic to OU'1098, 

.' '.'. * 

., ' . 
,'" " 

.. Soil and turf backgrouncllevels forT,A.2and TM' .', '.. :,>: 
contaminants ' , ,', "',' ,:.;: 

.. Identttrand quantify ehemJcal and radiological 
constltuents in soil (subsurface indudect). 
surface water; sediments. and shallOw, , 
gtOUndWater 

.. Sample analyses along preferemlat migration 
paths at first downgradient major sediment 

, depositional point in Los AJamos Creek., ' 

1,. , 

. "" 

, ' ' 

. ' " : .:,,:~., '.'", ! ' ~', .,. . . "." . 
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TABLES.7-1 (continued) 

SUMMARYOFGENEAAl..OATANEEDSFORTHE1098CURA 

. Objective 

Potemlal Remedial AltematJves 

,. Assess potential remedial measures 

RR Work Plan for OU, 098 

Data NeedS 

• Mobile conttuninant identification byVla:f Of 
sampling at first major sediment deposltional area ' 
In Los Alamo!: Creek. 

• Exposure points for each majcrpatnwayof 
relevance 10 Phase I sn..'dies. 

• Determine. from comparISon Of site data with , 
. screening action levels. whetner COCs are 
present. If not. evaluate for NFA. If so. evaluate 10r 
j)Otemlal remedial measures.. 

• Data and analysis regarding et1ectlveness Of each 
. likely remedial alternative . 

• Idemlflcation of patnways to be blocked. exposure' . 
scenarios.. ancIland use scenarios 

• Evaluation c1 ease of implementation.., long-term 
effectiveness. and cast 
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6.0 ASSESSMENT ANt) REMEDIATION CONSlOERA1'lONS ANO DATA 
QUALITY OBJECT1VES 

This chapter contains a discussion ot :tssessment and remediation 
consideratIOns oetrinent to the aeveloprnent of this operaCIe urnt (OU) WCM'k plan 
and Los Alamos Canyon. Areas of invesngation WIthin L.os Alamos Canyon for 
this RFT are WIthin the , -mi segment of Los Alamos Canyon eneolTl;)a::SSin<; OU 
1098 [Technical Area·2 (TA·2) ana TA-41J. This Investigation will be 
coordinated with investigations of other OUs wnic:h indudc parts. of L.os Alamos 
Canyon (e.g .. The Canyons OU and OU '1106). Sections of Chapt81" 6 are listed 
belew. 

• 6,1 

• 6.2 

• 6.3 

• 6.4 

• 6.5 

• 0.6 

Screening Action Levels 3tld Back;rourcI Concentrations 

Applicable. Relevant. and Appro~e R~tions 

Potential Remedial Actions 

Decision Process 

Data O,;aJity Obfec::tNes Process 

F"teId and Analytieill Oata Ouality ReQUirements 

The information described under thes.e sections. combined with the 
environmental sening and conceptual model discussed in Chapter <4. and 5. 
leads directly to the potential release site (PRS}-spec;ific faeld characteriZation 
plans in Chapter 7 and the recommendations tor no further adion (NFA) in 
ChapterS. 

6.1 . Screening Action L.evelsand Background Concentrations 

6.1.' Definitions 

Screening adion levels (SAu) represent decision criteria used to determine 
whethor further action may be required at potential or known release sites. The 
philosophy underlying the application of SALs is described in proposed Subpart 
S to 40 Code of Federal Regulations (CFR) 264 and in Section 4.2.2 of the 
Installation Work I'lan (IWI') (LANl. '992. 0768). For areas where SALs are 
exceeded. funher investigation of the PAS may be required. 3tthough remedial 
action ultimately may not be necessalY. 

In this OU work plan. SALs ore preset soil, water. and air concentrations that 
are at or belOw tne most conservative adion levels likely to be set for the PRSs. 

Background levels ure the levels of radiation and metal/elemental 
concentrations thut occur naturally (or at fallout levels. in the case of some 
radionuclides) in site media (Punymun at al. 1987.02'1 '). 

6.1.2 Indicator COntaminants 

Past site activities involving haZardous and rndioadive materials. at TA-2 3nd 
TA~' were associated with reactor research 3nd weapons-related 
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experimems,. res;:ledively. from 1944. to the present. Solected analyses for 
mclicnuclides and Aesource Ccnservaticn and Recovery Act (RCAA) metals 
and organic: compounds will be performea dunng Phase I and Phase II 
investjgations to identity contaminanes of concern (COCS) and to detine 
potential CCnfanUnatlt di:::ributions in soil. sediment. Bandelier Tuft, surface 
water~ and groundwater. Radioactive constituents. inclUding tntium. fission 
pl'Oduc:ts. uranium. ane: plutonium. organic. compounds. and chromium. 
mercury. and. other metals are known or suspected to be present in soils and 
sedimentsar TA .. 2.. Similarly; radioac:nve con:stiluenl$ including tntium. uranium, 
and plutonium. organic: compounds.. and beryllium. lead. mercury. and other 
metals may be preSt!nt at TA...4.,. In many circumstances. however. it is 
~riate to select a set ot indic:a:cr constituents that can be used to limit the 
number ot analyses n!Cluired to assess any given PRS. iA-wide indicator 
consUluents were identified based on archival data suggesting their possible 
presenCe ever larger areas of the TA (i.e. at several PRSs). The primary 
inclicators. for TA-2 contamination are the following: 

• Tritium. 

• Cesium-' 37. 

• SZIOntium .. 90, 

• TClChnetium-99. 

• Ccbalt~. 

• Mercury. 

• Chromium (hexavalent and total), 

• Total uranium and isotopic plutonium. and 

• Gross-elphalbela. and grossogamma radioactivity. 

The primary indicators forTA-41 contamination are the following: 

• 
• 
• 
• 
• 
• 

Tritium. 

8e.yllium. 

I.ead. 
Mercury. 
Total uranium and isotopic: plutonium. and 

Gross~lphalbeta. and ~ma radioactivity. 

Additional primary indicators may be added to these lists tor PRS-specific 
investigations based on site-process kncwledge. 

6..1.3 Screening ActIon Levels 

Table 6..,., lists. background concentrations and available $ALs tor OU 1098 
indicator contaminants in soils. sediments., surface water. and groundwater. 
These SA~ presented in Appendix J or the IWP;, apply to unrestrided site use 
and are based on extremely conservative exposure emena such as residential 
use .. The SALs fOl"fadioac:tive constituents are based on a 10mremlyrdose in· 
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0-

BlCltground Pracllcal -~ Indicator SoU Groundwater ltY.tb Ouantftatbn LImite Anafy1',al 
0 I • • 
c Cont.mlnant SAlt' SAlt SolI Stdlrntnt $011 Wlffl Mtlhvd 
~ 

i· orCQOW' 

BtrylJvm O.1&JlV~ 00981 Jl9'l 1.9 JJ{)'g 0·06 11!i'9 o 3l19\. SW e.c6 (iOtO 

I T ~'al \II' anlum 240119'9 IOOSlg\. 3 e 511)'9 321'9'9 05 J'9'9 20 JI!)" ICP 

C "lurn131 4pC"~ 120pCVL O.12pCrg O.lf pe"g 0.1 pe.'g 20 pC,,\. GllTfl'kl $opiXlrometry ~ 
Q. 

OrO$$ gllTilkl (d) (d) ~.OpCig 6.' pC{g O.1-~pC"g Glrrm.J s.r't,trometly ~ 
0'1 I. • CJ PL1onium·238 21 pC\ig 1.0 pC,,,- 0.104 pCt'" 0.004 pCVg 001 pC.'g 0.04 pC.\. A~ha spe;:.hometry 

g. 
PIuloniJm23g 24pC~g 1.2 s,c.\. OOnpCVg O.OOtpCi'g 001 ()C,'g 0.0' r'C,\. At,h~ 'pbClromelry :::) 

~ 
Gross a\"Ala (d) tSpCfl " t. IOpCrg 50pCi.t Gl$ flON J'foportional I counter 

i1 
Qrou b.ta (d) 6OpCw1. .. UpCrg 6.0pe.'l Ga$ ,lowpropof1ional g. 

eounter a 
CN'orrium(Vl) 400"~1J 6O .. ~t tc,a1~~'u' t' )~CI t.4 "~'9· 1lt9'L 6W846tOIO R 
Chrorrium(lII) e~,ooo JlI)'~ 60p~l tCl 21 wirl •• ref 1.4 prJ'r)' 1vg1. sw 846(.010 ~ 
Tritlum Cd) 20000 pelt .. 600pCl'g -400pct'g 400 rC.\, I iquiJ Scintlarion . ~ 
Coba' &Q 0.9 p('.;'g (d) •• t·. 2.0peViJ 300pCl\. GalTlm1 .... ~trometty ~ 

f ~ 
Lead 6OOJI~g 6OJ-I9'\. 24P1G . .,. 1.2 JlG'g 11J!)'l SWIH& 1421 ~: ..r. 

I Mercury 24pl)'g 2 .. ~t .0"fJl)'g o 2Jl!)" Swe46 7410, 7471 ... o 2 ",J'g tl 
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• SALs re'w to 1ev61a aboye background, ~ 101al ~enlralk?n, SAls are taken from Appeool( oJ. Tables J-I aod .,1-2, (,f 'he IWP, from AMex 
II of thl. wOrk plan. Groundwaler values f9r ,adooUl?lide$ and metals,are taken from DOI:~ ~alculaled guides for drinking water (CGOW) (see 
Table 4:4-~).', ' , " 

b Soil and sediment background IevelsfOl' radiQnl~lidt)$·ar. taken from Tal!le Q-~3 01 the rePQlt on Ihe 1~B~ eSG sUfVeiliance program (ESG 
. 1990,0497). 'TIle Values given are rN1?Clmum (lbserved values. Bac1cgitiuM values for I1\t'!lals Bre taker:- hom Fer~rbaugh e' at (1990.'('009). 

, Back~OUM levels In sur:'a~ water wero not available. ' , . , , 
c Praclial quantita\ioo limas and methods ,are as $pecilied ill the OeneriQ QA P,ole<:1 Plan aod In Anne)( II 8nQ ~ppendi)( 0 01 this OU ",uk plan. ' 
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Assessmenr anr:t Remer:tiation Considerations anr:t Data Oualrrv OOjtlC!ivtlS 

excess of background for total rlldioac:tivity for a residential scenario 
,(!..ANI.. '993). 

The creposed SAL. for uranium, bttsed on toxicity, in surface soil is 240 !'Pm 
(Table J.,. IWP LANL. 1992.0768). This COl'ICcntranon level is higl'ler than the 
$Au cased on radioactIVity for individual uranium Isotopes (8.6 ppm or' 8 
pCI:g for U-235, and 180 ppm or 59 pCi/g tor U·238). Transuranic (TRU) 
waste. such as plutonium may be present at TA·2. SAL.s based on 
radioac:tivity for plutonium isotopes in surface 5011 range from 24 to 27 
pei/g. 

6.1.4 Radioactivity Screening I..evols 

Screening and survey techniques tor radioactive constituents in soils and 
subsurfoce samples will be used heovily during this RCRA Facility Investigation 
(RFI). Appendix F of this au work pLnn descnbfls hand·held and tripod-mounted 
survey instruments and the vehiclo-based :pectremetry systems that may be 
used for radiologICal surveys. These systems detect gamma and Iow-energy X
ray emissions characteristic of TRU, tission prOducts. and uranium over the 
energy range 10 keV to 2.0 MeV. A "mdioactivity screening leve'" of greater 
than two standard d<IViations from the mean radiation level detected in the 

, vicinity of OU 1096 will be Used to define areas of anomalous radioactivity. This 
"radioactivity screening level" will be used AS a cnterion for sampling areas of 

. anomalous radioaCtIVity and for guiding other aspects of the field investigation. 
However. it is not intended to act as an SAL.: laboratory analyses. of soil 
samples will provide quantitative data necessary for this RA. 

6.2 Applicable. Relevant. and Appropriate Regulations 

Module VIII of the RCP.A permit establi:!.hes Corrective Action Requirements. 
(CARs). Task IV. Investigative An:llysis. specifies that the permittee must 
identify all relevant and applicable standards for protection of human health and 
the environment. Task VI. Identification and Oevelopment of the Corrective 
Action Alternative or Alternatives. further specifies that the permittee must 
identify, screen. and develop alternatives for removal. containment. trealment. 
and/or remediation of comamintrtion and must base these actions on the resui't!I 
of the RFI and objectives established for corrective action. Cleanup 
requirements can be divided into three categories:: 

• Contaminantwspecific requirements. that address specific 
contaminants., 

• 1.oc:ation-specif1C requirements that are based on a specific $ite 
setting. and . 

• Action-specifIC requirements associated with specifIC response 
actions. 

In the absence of more infomtation about contaminant types and concentrations. 
at the PASs being investigated in this OU work plan, the identifICation of CARs 
at this time would be premature. The full tabuUltion of location-specific • 
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c:cntaminant-spec:ific. and adion-specific requirements will be provided in future 
phase reports as adequate PAS information is obtained through the FlFI 
process. 

6.3 Potential Remedial Actions 

This. sedion discusses potential remedial adions. that may be considered at OU 
, 098. Consideration ot possible remedial action helps. define the sampling 
strategy' for a particular PAS. For example. to assess the potential for 
institutional control of SWMU 2-009 where CS-137 is known in elevated 
activities in soil below the water toble. the sampling strategy' incJudes data 
c:clledion downgradient of the SWMU to determine if comamination is leaving 
the site • 

6;.3.1 General· 

In the observational approach. an attempt is maae to identify the most likely 
remedial actions ultimately to be carried out at the OUt given the current stare of 
unders&anding of the release sites. so the FlFI/CMS· can be focused •. In this 
section. potential'response adions· for TA-2 and TA"'" PASs are discussed •. 
Tables 6.3-1 and 6.3--2. summarize J'OSSibIe reasonable remedial measures for 
each PRS. except for long-term institutional control~ This RR is designed •. 
where ~ropriate. 10 obtain information 10r preliminary evaluation of these 
aJlemative remedial measures. The final selection ot remedies will use data 
gained from the RFIIO.4S precess and will be based on riskaazsaasment. 

For some PRSs at OU· , 098. it is quite likely that cumulative releases above . 
SAt.s.. c:urrentIy set at very conservative levels. will not be found in the FlFr. In 
this case. no further action (NFA) may be proposed. Final evaluation of NFA 
mtlf warrant consideration of humanahealth and ecological risk assessment; 
and consideration of ALARA principles. 'or radioJogicai constituents. For other . 
PRSs.. only minor remedial actions. :such as removal of surface soils. and 
subsequent reYegetation;are like/yto be required. 

6.2.2 Potenllal Remedial ActionsatTA-2 and TA-41 

Phase' and Phase n sampling of OU '098 is designed to determine the extent 
of contamination so that reascnacfe remedial actions may' be evaluated during 
the CMS (if necessary). Selective near-surface soil and borehole sediment 
samplings are prcposea in Phase I to facilitate site characterization at TA-2 and 
TA-',. An iterative evaluation otpotential alternative measures to,remove 
contaminants, will be performed to support the Phase II &divities for some 
PRSs. Soil ana sediment excavation is a viable remedial adion forthose PASs 
present at OU 1098 where the distribution of contaminants is localized. ' 
Emplacement of a downgradient. permeable. geochemical banier designed· 
to. ~ contaminants· adsorbed onto, sedimenlS transported by run-off from 
TA-2 and TA-c.1 will be considered during Phase II of the RFr. Alternatively. 
long-term institutional control may be the most appropriate action for some 
PASs.. Cue to the presence of the nea~rfac:e alluvial aquifer and a $UrfaCe 
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::0 TABLE6~3·1 
~ :u 

I MOST PROBABLE REMEDIAL ACTIONS FOR T A·2 SWMUs ~ 
il BASED ON' CURRENT INFORMATION AND HYPOTHESES 

, 
." , . . ~ C7) 

li' 
::a -0 ... 
0 SWMU flo. Locallon Description p,obabte Remedial Action c 
..... 
0 

= 2-00' TA-2 Bumsife NFA 

2-DQ2 TA-2 lnaclive storage area UFA I 2-003 TA·2 Decommissioned leadot' waste Uf'Iits ncrnoval of coo!arrinalcd sojl. revegetation 

2-{lO-1 TA·2 Siorago pas and tanks of Omega Wcst Reaclor Removal 01 conlaminalcd soil and s!ruelmos; I revcgclalion 
il' 

t'\ 2-005 TA-2 Coofing lower drift Removal 01 cOf)laminalC'd so.; rcvcgot .. tion I , 
~ 

2-006 TA-2 Drains nCfOO'"d 01 cootarnirulcd soil and lillos: 
revegetation; gooc.hcrnie.11 b<,urler ::'.J 

f 2-007 TA-2 Deoorrmlssioned septic system flcrnoval of cOfllaminatw $Oil and f.'uK-lures; 
rovegetation, gooc.hrmical barrier 

2-008 TA'2 Outfall's UcrOO'/al 01 cOfltarnlnaled soil outi lincs; I revegetation, geoc.hcmic.al balrler 
R 

2-009 TA·2 OperationaJ ,ereases nernvval of coni a rrinat cd soil, rovogotalion tl 
2-010 TA·2 Chemical t.hack waste un}s Removal of cor4anil1JtCtl SOlt; rovegolatlon i 2-011 TA-2 Storm drains and oullaYl$ flcmoval of cool a rnirul cd $Oil and boos; 

f rcvegetalion, goochcmkal barr1er 9 
~ . ... 2..()12 TA·2 Potential soa contamInation under former lanks Removal 01 eonlarnloaled $oil, lovoaolilllon; I foog·lorm monilori09 if reqlnroo ~ 

2"()13 TA·2 Storage area NFA 

'D 
0 
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TASLE6.3-2 

MOSTPROBASLE REMEDIALACTtONS FOR'TA-41 PASs 
. BASED ON CURRENT INFORMAnON AND HYPOTHESES, 

Location 

TA"'" 

TA-4' 

TA"'" 

O-.cription 

Septk:tank 

Sewage treatment 

Sump, 

Comainerstorage 

. Probable Remedial Action 

Removal of contaminated soil and tank 

Removal of contaminated soil and strudure 

AemovaJ of contaminated material 

NFA 

, . RAWork PlIIft forCU 1011 
, ,'" 

'if' ,. I. t 

" ~:: , : .: 

' .. ' 

" ...... 
" . , 

, . 
. ' 

•••• I 

" " 

. ", 

, .," 

. .' 

, " 

" " '.;'~ 

,,"'.' , 

'.:f. 

., 

',' ," . " ' 

.' . ' 



Chamer6 

stream. stabilization in place or jn--sitfJ treatment are not likely to be viable 
remedial alternatIves although they may be eOnsldered at selected PASs 

, depending on SIte conditions. Voluntary eorreaive actions wilt be earried out as 
appropriate. as discussed in Section 2.10 of this. OU work plan. 

L.ong-Term Institutional Control 

For TA-2. the preferred remedial action 10r $01'T'Ie' of the PASs {for exa~e. 
pcssibly SWMU 2-o04} identified by tne RFi/eMS may be the eonc1itional 
rcmeay of long-term ins.trtut;onal comrol a~ by $01.1 exc:avanon (wtIen!t 
feasible), site stabilization. monitonng. and additional corrective action as 
required.. 

Exc:av:ation and Removal 

The preferred remedial ac:::tion for most PRSs at TA·2 and TA-41 i:. IDceIy to be 
soil excavation and removal. foUowed by baektilling with nonc;ontaminated 

, materials to control erosion and infittra.tion. Selec:.tive remcvaI of contamU'Iated 
soil may be carried out as. voluntary corrective actions. (VCAs) during the 
RFIICMS# 

excavation., however. may incur a ShOrt-term risk of gel'let'atir.g minor ha:z3n::SS 
for on-site personnel. Therefore. shorHerm risks. associated with site 
excavation wilt be assessed in accordance with EPA. guidance (EPA. 1991. 
0658). 

The RFt may suggest that construction of a penTt4'l8ble g-eod'Iemical bani«" 
down gradient from TA-2 and TA.041 is a viable technique to remove 
eontaminants from suspended sediments within Los Alamos Canyon. A 
geochemical barrier eonsisting of highly sorptive materials. e.g.... feme 
oxyhydroxtdes. zeolites. 01" sphagnum peat. eould be designed to remove 
radionuclides and other eontaminants. sorbed onto susPended sediments 
migrating downstream in L..cs Alamos Creek. Such barriers are permeable to 
fluid flow and esserttialty acr as ion exchangers. The optimal design of a barrier 
would aI/ow for completo capture of the contaminants. although barrier 
materials may be periodically replaeeci as their C3pacjty is approached.. if costs 
or other factors preclude a single barrier. A permeable barrier would prec:Iud& 
the build .. up of pol'ldecl water. whic:h could represent a recharge ;;:one to the 
alluvial aquifer. StlJdjes conduded by Longmire et a1. (1991. 0884) have shewn 
that sphagnum peat removed elevated eoncentrations of unmium and othor 
metals present in ~urn mill tailings..and associated leaehates by 95% 
or more at eoncentration levels below EPA. soil standan:l.s. 
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~ssessment and Rf!tnfI!(Jia60rrConsideratlOn5 ana Data Ouality ObjectW4S ChaeterS 

Potential alternative remedial options will be considered during the Phase I ' 
investigation. Cptions. may include pump-and-treat scenarios. in-place 
stabili2:iltion. oC'" in $icu treatment. depending or. contaminant and $ite conditions. 

O.asIon Process 

AD PRSs Wf.hin this OU are evaluated by the decision precess illustrated in 
Figunt 6.4-1. ihi$ process js,rnodifaed a.'%ctrthe genene decision flowcrJll't for an 
RR shown in F1gwe':-1 ot the IWP (LANL1992.. 0768). Terms used in this 
diagram are defined in Table 6.4-1. E'aeh of the six diamonds in the dia9f3m 
represents a point at which a deei$ion is. or will be made for each PRS 
under consideration. To ensure simplicity in the process. three possible 
answers - don't know. yes. or no - may exist for each question. The process is 
designee to identify those PRSs. that can be recommended 10r NFA as earty in 
the process as possible and with the least e)q:)enditure of resources or. 
attematJVely. to identify PRSs tor c:crreetive action as early in the process as 
possd:Ile. Thus. as outlined in the IWP. archiv31 data may be used to proceed to 
basetine d'lamdenza1ion without Phase I invesngation. it the data set provides 
in-depth insight into the- nature and extent of contamination. However. 
infocmation available at present is not considered to be adequate to· allow 
efficient design of a Phase II inveSligalion for an OU 1098 PRS. Those PRSs. 
that cannoc be reccmrnencfed tor NFA after Phase I and Phase " inves:igaUons 
and risk: assessmem have been completed will be candidates 101" a CMS., 
Candidate PRSs for VCAlrA (interim adion) wiD be identified as. appropriate 
within the process.. Criteria tor identifying and handling PRSs that ant 
Cllndidates.:orVCAItA. ant e:q:H!Ided to be deveioped outside of the scope of 1he 
RFt. 

A more defai(ed discussion of the technical approach for this AFI. which 
a.mf)1ifies the general process, flow illusuated in Figure 6.4-1. appears in the 
follcwing subsedions.. 

6A.1 Decision Point 1 

Is 1M PAS part ot'.n .dive site? 

An adive PRS. ~ a site that is used by the operating groups at the 
LabonUory en a continuing ba$i$ or is a utility either in use or in the process-of 
being deactivated. If the PRS· is. an adive site. or if it is an inactive site that 
CIIMCI( be chaIacIerized without disnJp6ng activities at an active site. ttMm the 
COO process leads to Cecision Point 2. If the PRS is not associated with active 
opet:ations. then the decision process proceeds to Decision Point 3 (see section 
6."-4). 
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ChsDterS Assessmenr and RBmttdistion Considerations and Dam OuaJ1yObj«tives 

RtMew era".".1 ",lormaaon. 
Formula:. concflQtual .lCOO'aUre modlll, 
Outline Vla()/e ret;lOnH a/lematlVn. 

YES 

KNOW 

Y£:S 

G c ~:-:=. 
<:> 0eaIi0n 

pcu 

0 RFl 
enc1~ 

NO 

Figure 6.4-1 Technical Oedsion Process forOU 1098 (Terms are defined in Tabte 6.4a1). 
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. ,~.' ~ . TABLE 6.4-1 
",... .. , 

." ' ... " ',.: 
",~,,: TERMDEFlNmONS 

," ',';".<., -======:::::::::====:::::::======= 
; . ~. : 

, :,;.: ,:'::, ' -Alr:hlvafD.i.. Arch~ d31a constitutes., informatiOn collected to date from published and 'unpublished 
',' -:. ,recctd$. pen:aining to-the history 01" processesot a SWMU. Recot'CIS can Include written'communication , 
• ,"',' , '.: such as. ~ memontnda.. leners. notes. ,or' c:aJculations. Vemal communication can be considered as 

. ~ ~' . .' • .': archival data. An:hivaJ data i:s.sometimes of unknown quality. .' 
..... 'f'" ' ." . ," . ,".' , 

,:::;-:'.: ' ,CDntaml".,," or ConCllm (CCCs) • .cOCs. are any compound or element present in environmental 
", , , : mll!ldia or: on Sb'udUral (jebri$. at a concentration above its screening aetion level (SAL). COCs may 

" ',',:', :' :. con.sist ot en. or more RCRA ... or CERCt..A. (Comprenen:sive Environmental Response. Compensation. 
, " .',:. , ,and Liability Ad)-tegulatecfconstiNents or or radioadive elements/daughter products. 
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, """"1. Phase I refer.s. to the initial sampling phase of site assessmenrwork. which usually is. intended to· 
, . collect adequate information to confirm the presence 01" absence of COCs. in, the environment. Phase 1 

ac:rMties. also-can include restric:tec1 data collection that will fur-her define tne extent of contamination or ' 
sjte conditions. relevant to· the potential for waste migration. 01" serve as a basis tor initial risk assessment. 
Information cotteded during Ph3se I sampling and anatysis. wiU determine whether more detruled Phase II 
samptingis.necessaryorit NFAis.warranted forthe SWMU unclerinvestigation. ' 

.' ,":' ,. 

, ' ,::" ~p". .. Ir~ Phase II' constitutes the second sampling phase of site assessment at PRS$ at .which 
.. cotlISIituents have been eontirmed .. and is based on an:hival or Phase I sampling irrvesti~ Phase II 

',' sampling ancf analysis. wiU help'to determine the physica1lchemic:a1 characteristics at the site and attetnr:'t 
fa. cleiinelle 1he.nature and extent or comaminadion. PhaM U data will be used 'for contaminant tate and 

'1J'8.nSpOtt modeling. risk asaessment,. and. design of trealabiJity and eomtetive measure $tucties. as 
.. .. .. , 
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D.eision Point 2 

Are the current risks (of ?RSs nssociated with active sites) above 
accoptable levols? 

If tho answer is no. thon further actIOn on some PRSs could be deferred until 
the active site. building. or utility with whicn it is associated is decommiS$k)ned 
from use. Upon decommissioning. the RFI process will revert back. to Decision 
Point'. If during the actIVe use of the site. building. or utility. evidence becomes 
available that this PRS is now a potential risk to recep1ol'$. action can no longer 
be deferred and the technical proce""'...s 10r this PRS will revert back to Decision 
Point 2. If the current risks nre known to be above acceptable levels. then 
corrective actions will be considered (Decision Point 4). If the current risks 
associated witn active PRSs. are unknown. a s.croening assessment may be 
indicated. 

6.4..3 Docislon Point 3 

A,.. there any contammants of concern? 

Decision Point 3 is designed to idontify those PRSs which do not have COOS 
and. according to criteria presented in Chapter 8, can be recommended for 
NFA. A screening assessment, as Po,n of Pnase I. will be undertaken if the 
presence or absence of constituents is not known. 

The presence of COCs at a PRS is considered to be confil'TTl8d if any sample 
contains any constituent in a concentration that exceeds the SAL.. for that 
constituent when the appropriate analytical methods are used. 

The absence of a constituent is confirmed if that constituem is not detected or if 
the concentration of the con~ituent does not exceed its background lovals. 

Regional background concentrations for some naturally occurring constituent 
are available, as noted in this chapter. Background data from I.D.boratorv 
locations will be provided by the technical toam for tna eFt Program's 
Framework Studies in time 10r analysis 01 Phase I data. 

A "yes· answer at Decision Point 3 indicates that tho presence of COCs at the 
PRS· has been confirmed and thd the PRS must then be evaluated at Decision 
Point 4. A -no· £lnswer indicates that the absence ot COCs at the PRS has 
been confirmed and that a recommendation of NFA (provided that ecological 
i~act is not signifICant and that mu~iple constituents are not detected) may be 
justified. 

The data required:o make a decision at Decision Point 3 include the 
concentrations of suspeded constituents at selected sample locations at each 
PRS. The purpose of tne screening assessment in Phase I is to acquire the 
anaJytieal and field data nMded to make a defensible decision at Decision Poim 
3. Information on site history, physical site chamcteristic:s. and chemical and 
physical behavior of $uspected contaminants will be considered during 
sampling activities. TM data quality objedives process that addresses these 
daIS needs is discussed in Subsection 6.5.', 
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6A.4 Pha_. Sampling Process 

The phased approach to site ch3raaerization is. consistent with EPA and the 
L.aboratory's IWP guidelines. The technical approach generally requires a 
screening assessment :asped ot Ph:a$e I field investigations to confirm the 
presence or absence of constituents above tho most conservative SALs that are 
likely to be set at OU 7098. Phase I activities will consist of a screening 
a.ssesament for most PRSs for which the potential for- significant comamination : 
exists. In these cases. the objective of Phase I sampling is not complete 
characterization of the site but. tather. confirmatIOn of the aDsence or presence 
or COCs. (Decision Point 3) •. The pr.ase I S3mpling design process attemptS to· 
model the "worst case- condition at the contaminant scenario .so that Phase I 
s.ampling points can be chosen with the maximum chance of yielding 
confirmatory results. As analytical results. become available. sampling and 
analysis. plans (SAPs) will be revised as necessary based on these results. In 
this. manner .. an iterative process is established that retains fJoxibility as new 
data are obtained. 

For those PRSs. for whIch the presence ot constituents is known (e.g •• 2-005 
and 2-009). the objectives of Phase I sampling will be: 

1. To determine the extent of contamination (in support of 
possible VCA or eventual CMS). 

2. To determine the average level ot contamination (in support of 
risk assessment acrivities). and/or 

3. For preliminary assessmem of the potential for otfsite migration 
(to·assist in design ot Phase u). 

WherG appropriate. the screening assessments for ;'lRSs for which the 
presence of· COCs is unknown will also be designed to ~st in these three 
objectives.. In addition. Phase I data will be used to identity accepted statistical 
concepts. for evaluating sutrlCiency-of sampling and additional data needs for
modeling waste migration. Tho objectives for the Phase I sampling analysis 
plans. for specific PFlSc-are contained in Chapter 7. 

6.4S Decision Polnt4 

I. c:olTllCtive actfon requinM:i? 

Oecision Point 4 is. deSigned to identify those PRSs which may be 
recon".mended for NFA based on the criteria presented in Chapter 8 of this 
worlcplan and in rho IWP~ If the extent and coneenrrations of eCCe are known, . 
a corrective action (which is not necessarity based on risk assessment) may be 
recommended without the need· for- a Phase II investigation. Corredive action 
may also-be indicated for those PRSs where several constituents are known 
and present an unacceptable cumulative risk. or where radionuc:Jides are 
present and the principles ot ALARA. suggest the need torcorreaive adion. 
Od1e1Wise. PRSs. will proceed to a Phase II investigation as necessary. 
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6.4.6 Phase II S3mpling :md ModeUng Process 

. The purpose of Phase II samotinq is to develop a fnCIre detailed picture of the 
nature and extent of contamination at PRSs.. a Picture which is sufficiently 
detailed for risk assessment and plannIng of the eMS (if reouired). The 
approach of Phase" SAPs will vary significantly for IndividuaJ PF\Ss. as.a 
function of the amount and type of data available from previously obtainoed 
information. Phase I and Fmmework Stl.Jdies. ettorrs. and otner c::cnsideratIon 
Sources of potential vanation in :J"leol!l1'Mronmental meaMR'erne1'1t I)f'OCeSS wWI be 
included in the d~ of Phase I( SAPs. 

Phase It will probabty be an iterative oroeess. for TA-2 and TA...;.l in wtUch rapd 
turnaround data will be used to track the progress of the ~ against 
the data quality objectrves (000s) for- the phase, !he Phase II investigation 
plan wilt be amended as d.ata needs are refined by Phase I resutts and as. 
approaches are seieded fer ri$k assessment. I'I"IOde1ing. bnq.term instih..1:tional 
controt. and other ISSU§ important to this 00. 

As. Phase II data become avaIlable. com;lrel'lensive data analyses ancl 
modeling of waste rTIIgration potential will be condtJdca.. The initial SAPs...w.: be 
reviewed for ccmpletenes.s. a~ suitability against sampling and transport 
modeling results and against the initial site conceptUaJ model or S3.fnl)ling 
rationaJe and wiJl be revised as ~ro;:Nte. Furthermore. the da!a set resulting 
from Phase /I will serve 8$ input10rpreparaticn of the baselinct risk~. 

Because ecoiogicaJ. and naalth-based. risk assessments are integral 10 the 
Laboratory's RCRA process. risk assessment wi!1 be pec10rmed tot' all TA-2.and 
TA-4' PRSs. exclucling those reeornmencled for NFA. to d«em'Iine if risScs are 
above acceptable levels (t)ec:i$on Point 5). The iMlal assessment consl:sIs of 
comparison of Phase 1 data with SALs to determine whether a Phase II 
investigation is necessary. This assessment will incorpom%e the total data set 
for eaCh PAS as obtained thl"OUgn al"Chival review and Phase I investigation:.;.. 
The initial assessment USUl9 SALs mayal:So be used to detemvne whether the 
site shculc1 undergo a VCA or. at least. an iraerim action (IA). If an immediate 
action 'YCA or IA) is not justified. then the baseline ri$k assessment 'hill be 
performed after completion of Phase 11 investigations. Cata quality objectives for 
Phase II investigations will incorporate any requirements not other"Nise noted 
that are specifIC to data gathering for risk as.ses=nent. The. risk 8S.sessment 
resul".s will serve as input 10 Decision Point 5. 

6.A.8 Decision Point 5 

A. .. human--tMalth orllCOlogical risksabov. acc:aptablelevels? 

Decision Point 5 is the final step in the decision process at which a PRSs may 
be recommended for NFA. A recommendation for NFA at this point in the 
decision process is based on comparision of the calculated aggregate risk from 
all constituents (both hurnen-health and ecological risk) with the ao::eptable 
levels ot risk. If risk is known 10 be above acceptable levels. then a eMS or 
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other approp"ate remedial aaion is indicated. A eMS (or an alternative 
resJ)Onse action such, as a VCA) may be required for PASs at which one or 
more ccnstUuentS are present at levels..at which risk to human heaJth or tne 
envircnmenr is determined to be unacceptable. A remedial action also may be 
indicated. based on the ALARA. principle for PRSs containing radiological 
c:cnsnwents.. Oedsiol'l$on remedial aaions will rec;uire that probable conditions 
and. reasonable c:eviations first be prediaed. 

PNdict Probable Conditions and Reasonabl. Ceviatlons 
Process 

ihis. process. is desiqnoct to state the nature and extent ot contamination in 
terms of potential shOIt .. and long·lel'T11 risk to human and ecological receptors. 
Socn 121e ptCba.b!e conditions. as. well as reasonable deviations must be knOwn 
t« proper design ot a remedial action (Oecis.icn Point 6). This. process will be 
based in part on the total set of validated data now available tor each PAS and 
theasscciateci riskasses.smenr. 

6.4.10 Decision Point 6 

Is 1M .. an obvious.,. teasiJ:)Je.,and effective rern.ay? 

VJMn an cbvious. and effecrive remedy exists. it may bo proposed 3$ a VCA 
without a fotmaJ CMS at severaJ points: immediately after tne evaluation of 
archival information .. after a limited· RFl Phase I investigation. or after 
completed Phase I and II investigations.. VCAs. tend to be removal and 
trea!ment options rather' than in- $itu b'II!I8tment or containment and. therefore .. 
must meet restrictions on II"eetment and disposal of ha,zarcjou.s weal. and 
dt'J«" resbidions that apJ:7ty to aetemative remedial actions ot thi$. type (LANL 
1'992. 0768). 1'be effectiveness of the VCA. will be confirmed through OOE 
nMew.lr~ are significanfquestions abOurthe abintyot a proposed VCA to' 
meer these c:rirer1a or if no obvious and feasible remedy exists. then eMS-and 
CMI are more appropriate than 'leA. oaza foreach PRScoJlected during the 
FlF! and the ,:ndided p~e conditions and reasonable deviations will be 
ccn:sidered in the design of the eMS/OMI. 

Data Quality Objeclives Process 

There are three stages of data colJedjon in the decision process. The first stage 
itwoNes Ihe initial coSledion of pertinent atChivaJ information. This information 
:serves as. data input tor Oecision PQinI$ 1 and 2." The data required to make a 
decision at Oecision Points 3 and 4 ant collected during PhAse I ~ing. the 
second stage ot data collection. PhaSe II sampling is the third stage ot dala 
ac:quisftion.. The daIa needs fo,. Oecision Point 5 determine the scope of Phase 
II efforts.. 

Because these decisions must be technically sound and validated' to be 
defensible. an attempt has been made to collect as muCh reliable archival 
information about each site as possible. To ensure that data of appropriate and· 
sutticient type .. quantity •. and qualily are collected during Phase .' sampling. we 
have- applied the 000 process to the development of Phase I SAPs. These 
SAPs-are presented in Chapter 7 of this OU work plan .. 
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ChlIDt6r6 ASSt!SSlTlent and R8m«iistion Considerations and Dnts Oun/Itv Obiectives 

The COO process is 3 seven-step process developed by the EPA for the 
planning of an eHective and eHicient d:lta collection program (EPA' 987a. 
0086). A well·planned data collection program will ensure th.olt the right type. 
amount. and quality of data are collected on which defensible environmentnl 
decisions can be based. The level of uncertainty that is acceptable is also 
addros.seO in the 000 procoss. 

The 000 process is a valuable tool forthe following reasons: 

• 

• 
• 
• 

It provides a Iogte:al. iterative structure for study planning and 
ensures that the investigation is focused on the critical 
questions. 

It provides a focused metl"lOd to determIne da.ta needs. 

It helps data users plan for uncertainty. and 

It facilitates communication among the technical team members 
and mlnimizElS the amount of time and money spent c:oueair19 
data. 

'The seven steps in the 000 process and tht!t locations in this OU worle pl.an 
where peninent information is located Cother tha., in the remainder of this 
section) are as follows: 

,. sr.rement of OJ. problem.. The- environmental c:ondition$ at 
TA-2 and TA04, are addressed genensJly in Cha;Jte1'$ 3. 4. and 
S. and by specifIC PRS in Chapter 7. Assessment and remedial 
c:onsiderations are addresscid in this. chapter. 

2. ld.mJty c»dsJons that .ddress 1M problem. Potential land 
use and remedial actions are developed elst!rwhere in Chapters 
4 ('.and use) and 6 (remediation). 

3. Identify inputs .tfM:t;ng 1M dllCisiDn. Decision inputs are 
addressed in Chapters 3 through 6. 

4. Sp«:ify splltJ.1 end temporal dOffUlins of the> decisions. 
DomIUns are addressed in O\apters 3 throc.rgh 6. 

5. Develop logic SUte/nents.. ?RS.speciflC logic: statements 
(decision quesnons) pertaining to specifIC PfIS c:haradenzation 
are developed in Chapter 7. 

6. &t.bllsh constraints on unatrtaJnty. Uneenainty is:;ues ant 
addressed generically in Chaptor 6 and by SpecifIC PRS in 
Chapter 7. · 7. Optima. tJaign for obtaining datL The SAP-for each PRS 
isaddressed in Chapter7. 

This seven-step process was followed when COOs were developed for this 
work: plan. Decisions t and 2 require- decision-maker confdenee in a.rdUva1 
data: decisions made from an:hivaJ data of uncertain qualj1y eouJd be made 
without a formal set of DOOs. Acceptance of archival data at face value 
sometimes is justified forthe pull)OSeS of RFI planni~ 
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Oedsions 3. 4~ and 5 require data of known quality, both· for determination of 
the nature and extentotcontamination and fon;skanalysis.. To ensure that the 
:.ampJing and analytical efforts determine the nature and extent of 
contamination. an upper confidence bound at 95% (one-tailed) will be used. 
Phase I data used in making Oecision 3 will include dara ot al least analytical 
Level III quality. 

As. previousjy staled. risk. assessment data needs have yet to· be fully defined. 
However-. the as&Jmption used is that appl'ODches similar to fhose currently in 
use by EPA will be applied tor human-health risk assessment. As. required, 
COOs. for this OU will be reviewe<:l and amended 10r consistency' as better 
information becomes availabfe. 

Forthe purpose of setting 000s. OU-w1de objectives 0' this RFl are defined 
below. . 

• Identity contlminantS-at each PRS. 

• Oetermine the' nature. quantity. 3nd extent ot contamination for 
eachPRS •. 

• Identity conlan'linant migration pathways: from each PRS and 
from the OU ass whole, 

• Characterize. the- TA .. 2 and TA""'" environment sufficiently to 
allow quantitative migration pathway and risk analyses, ~s 
necessary, 

• Pl"C)Vjde the data needed tor initial assessment ot remedial 
aIIemaIiVes. and 

• Provide the basis for plan rUng t."e CMS. 

6".$.1 Phase' Data OuaJityOblectfves 

Data qualify objectives tor Phase • SAPs have been devefoped through use ot 
me seven-step PfOCes:5. described in Section 6.5. The-000 process for Phase I 
SAPs is gisass:seG in following sedion5 and is outlined in a diagram in Mgunt 
6.S-T. 

&.5,:(.1 

For some of the PRSs. at OU 1098 .. the presence and possible locations ot 
ccnsbtuems issuspeded but has not been confirmed. EnvilcnmentaJ ~ 
oMU be collected and analyzed to confirm the presence or absence and the 
JocaIion of col1SZituetttsatthese PRSa. Forolher PRSs. constituents are known 
to be present but their fuJI extent and potential for migration are insutf.ciently 
known. Environmental data associated with these uncertainties must be 
coIJeded befont risk assessment can be petformed. 
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Problem 
Statements: 

, Qu.tiona to 
S" Anawerl!ld: 

OWl 
Need.: 

Problem 
Do",.ln: 

Declaion Rule( 
Logic 

S .... ment 

Uncertainty 
Const,.J"ta: 

S8mpllng and 
Anety.la P\ana: . 

Contaminants 01 concom (COCa) rnlrf be orMent at SWMUs WIthin 
OU , 098. The full eXlent. avenlge concentrations. and potential 

tor rT'IiQralion of constITUents are insUfficiently known. 

Wo tno oata COlleCte<l '" ~naae I ~lInQ conllrTn me presence 
01 constituents at this P AS? For those PASs wnict1 are known to 
contain conctltuents. what is the average concentration and 
extent of lnese constrtuents? Is the mtgrallon potentloll of 
constItUents adOQuately defined for Phase II deslgn? 

• I=jek:j datA (survey and se1'eenlno resulta) 
- Analytical data (concentratlCM of constitutes) 
• Site processes 
• Potential release mec:h~nwns 
• Site hiato,., 
• I'otential contaminants . 
• S~. hydrogeology 
.. Site OOoc:hernistry 

o.lInttlon of the locations. concentrations. 
and type .. 01 conaUtuttnts within each PRS. 

If concentrationa of all analyZed constItUents ate below SAI..s. and It no 
ecological Impact is identified. then recommend for NFA. It corrective 
action is not indicated (see Oecision Point 4). 1hen proceed to Phase II. 

Sampling plana will be deSigned to minimize ttle ehaneea 
01 obtaining tal .. neg.a1iYe results. 

See~er7 

Figure 6..s.1 Data quality objectives process for Phase l of the RA for au 109a 
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&.5 .. :t.2 Questions to S. Answered 

One or more ot the following Cjuestions will be addressed during Phase I. 
investigations: the- specific question(s} for each PRS are discussed in 
Chapter 7. 

• ,00' Phase I, data. confirm the presence or absence of 
constituents-at this PAS? 

.. Ale- Phas& I data suffieient fO recommend NFA? 

• It constituents, are known :0 be present at a PRS. what are the 
avetage concentra!ionsand extent of these constituents? 

.. l:s.. the migl'3tion potential of eonstituentS adequately defined for, 
Phase- II design? 

6.5.1.3 D.c'sion Inputs ' 

Two sets ot decision inputS-(data to' be collected) are necessary to support the ' 
decisions. made at.Oecision Point 3. These sets include the following:, 

• The intonnation necessary to designsn adequate Phase I SAP • 
and 

• The field and analytical data that wi" be collected during the 
sampling program., 

The first set includes, information. that must be gathered before the sampling , 
plan can,bedeYeloped~ The second set includes the' concentrations of 
conatituents.at the site as determined by field and laboratory analyses of 
sampJescoUected during Phase I investigations.· 

Spedficdafa needs on an individuaJ PRS· basis are discussed in Chapl .... 7. ' 
Table 6.1-';' lists imponant constituents present at TA-2 and TA-41'. and the 
appropriate analytical method ,and analytical detection limits- for each 
ccnstituenr.. This tabfe- is. meant to be a bridge between the development of'. 
COOs.and the preparasjon of the SAPs. 

u..1.4 Problem Domain 

The problem' domain for Phase I sampling includes. determination ot the 
locations;.. concentrations. and types of constituents within each PRS, at CU· 'OS8: . . . 

U1.5 Dtdsion RulelLogK: Statement 

The decision made at Oecision Point 3 will be based on the foflowing rule: 

A PRS wiD be identified as having cOCa it data collected from . 
a PAS during Phase· I inc:Jic.t'lte that an SAl. has been exceeded. 
If no· Coc.s are- identified. then that PRS will be considered· fo,.. 

.. AAWon: Plan forOU 10IIII 
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NFA. tf any Single sample colleaee from the PRS during PtIase 
I exceeds these guidelines atter data validabOn. then trle PRS 
win undergo turtner study. 

The criteria for NFA presented in Chapter 8 will also be appliee when 
determining if a PRS can be recommended for NFA. Forseverat reasons. this 
decision will not necessarily be based on a statistiCal d'latacteri%aticn of me 
contaminatiOn levels at a PAS. Rrst. any type of averaging of sam:ple resutts 
would remove maximum values and increase me chanCeS Of maki~ a Type IT 
error (i.e •• Cl false negative or an incorrect condusiOn that COCs are not 
present). Second. in most cases. the goal of PhaSe I is not a complete 
charaCteri%atiOn !:Iut ratner Slmply a determination as to whether constituents 
are present or abscnt. In addition. the loc:ltions of most PASs are not in 
question. 

65.1.6 Uncertalnty Constraints 

To tully validate and define a decision to recommend a PRS for NFA at 
Decision Points 3 and 4. we nave designed Phase I SAPs so ttIat tne ptObat)ility 
Of a significant false negative result (Type II error) is very low. (False negative 
refers to concluding U'Iat a constituent is not present at a certain level when in 
fact it is present). This is dOne by focusing rt'le sampling design toward those
areas judged most likety to contain the highest concentrations of COCs and ~ 
including some low-cost redundancy in the field investigation (e.g., area 
I'ildiologiQI screeninQ). No attempt is made in Phase I sampling design to limit 
the chances of fa~e positive (Type I) errors. as these errors will be identified 
during Ph3SC n sampling. Thus. the consequences of Type I errors are that. 
some additional cost and time will be expended in Phase II. As stated in 
Subsection 6.5.' .5, statistical constraints regarding the treatment anc 
comparison of Phase ! data with background or aerion levels depend upon ttle 
method adopted for this RFI work. plan. A comprehensive statistical effort is 
reserved tor Phase II. 

6.5.2 Phase I! Data Quality Objecttves 

Data quality objectives for Pha!:e 1\ SAPs will be developed through use of the 
seven-step process described in Section 65. In general. PhaSe II activities will 
focus on determining the tull extent and concentrntions Of constituents at OU 
, 098. Data collection aiso will be designed to support baseline risk assessmertt 
and related data needs such as the fate and tmnsport of constituents. 

6.6 Field and Analytical Data Quality Requirements 

Data quality requirements for field and analytical data collected at this OU and. 
as necessary. adjacent portions of Los Alamos canyon are governed by our 
need to make defensible. risk-based decisions for eaCh PRS. The information 
collected will be based on souna prOfessional judgment, required EPA protocol, 
statistiQI requirements, and overall data Objectives for the projeCt. This section 
contains a discussion 01 data quality requiremems conceming analytlQI levels. 
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Assessr.:ent ana RemeciatiOn Ccnsicter.ations. ar.d Data Oualitv OtJiectives Chaarer6 

analytical metnodS.l=lredsion. accuracy. rel=lresentativeness. completeness. and 
comparability parameters (PARCC). and field data quality requirements. 

6.6.1 Analytical Data Quality Levels 

The following four descnptions :tre used to define five analytical data quality 
levels (EPA 1987a. 0086): 

• Lever I. Oata from survey methodS used to identify 
centlminants in Situ. or field screening methodS to be used at 
the point of sample celledon. 

• Level IVlII. Field labOratory or field survey methodS used to 
provide r:a;lid. semi.qu.antitative orquMtitative. discrete sample 
analySes or area surveys Curing field operations. 

.. lJ1veIIIVN. Field or off·site analytical laboratory methods used 
to provic:e 3CCUrate.l=ll'Odse. and defenSIble ctlta. and 

• Level v.. Nonc:cnventiOnal methoClS. 

Addidon::J cnaradenstlcs of the five categories :tre given in Table 6.6-1, In 
senel'3l. t.evels 1 and II are associated with on-site po~..able field instrumentation 
or tests. tnat can yield -real·time- survey or screening data. Levels III and IV are 
associated wittt strict field labOratory or oft-site laboratory protOCOl .. Indudlng 
radionucJide analyses and documentation that will generate high-quality. 
defensible data. Level V will acccmmcdate all special analytical methods that 
are not covered under standard Level III or IV parameters. Quality of Level V 
work can meet either Level III or IV standards. 

6.6.1.1 Phase I Analytical Levels 

Investigations tor this RFI will be performed under a combination of ilnalytical 
data Quality levels to meet the PRS-s;:»ecific. contaminant-related field 
Investigiltion requirements described in Chapter 7 •. Phase I Investigations 
generally will be performed under analytical Levels I. II, and III. Levels I and II 
data will be collected as pM 01' a field survey ilnd screening program to ililow 
for Qualitative. real-time evaluations Of site conditions. Level I field screening 
ilnd survey will include a variety at portaOle field instrumentation or field test kits 
that can continually or penodic3l1y give information on site conditions. Level I· 
observiltlons also are used as a critlCilI part of the site health and safety plan. 
Table 6.&-2 l=lrovides additional details. Level II activities will inch.:de the use at 
field survey methodS and ponaOle field labOratories (Table 6.6-3). 

Level III analytical data will be obtained during Phase I through use of mooile 
field labOratories or off-site laboratories that C!ln support RFIICMS deciSions for 
each PAS. Level IV diltl will be used as appropriate for confirmation of Level III 
orarcnival analytic:ll dilta: collection Of Level IV data is not planned in Phase I. 
Level v ilnalyses Ciln include measurements for nonconventional parameters. 
method modifications. anillytlc suiteS from 40 CFR 261 (Appendix VIII) or40: 

'j", ........ 
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Chaptors 'Assessment and Remeaiation CDnsIderations and Data Dualitv OOjectives 

TABLE6.60' . 
SUMMARY OF ANAL..YT1CAL. LEVELSAPPROPRIATETO DATA USES 

ro: . .... 
I:":' 

I ,. 
.\"\ ..... 

.~ ..,' 
""" ..::. 

-.----------------------------------------------------------------------------~ Anatytlca&- Type of Analywla Umttatlons Data cu.Uty .I 

------------------~~~_I-------------------------------------------------------~. 
OIltaUse .. 

Site chara.::tanza:ion; 
monltOl'lno dunng 
implamonumort; 

l.,evell RaclioloClC'8l R"pOnSe~ntcl'l Methcxl41)ICrlic ,,' 
field screening raCI!atIOn t'V'I'» and ~ 

. identrfic:mlCln of groS$ 
contaminatIOn 

Identification 01 gros:s 
contaminatIOn 

Lawll. 

Site d1afacteriZa:ion: tlW8ll1 
evajualion of alternatives; 
engtnHnng design: 
monltonng dUnng 
implementatIOn 

Risk/ISHSSmem:: 
site c:tIaradO~ 
tWalUatonof 
a!ternatlVGS; 
eng tneenI'IQ c:i"iI:::r. 
rnonltOl'int,1 dUnn; 

, implamematlOn 

Ri:sk asMSSment 
waJuatIOn at 
attema!l\le$; 
engmeerinv design 

a EPA (19873. Q086j 

ABBREVIATIONS; 

L811'81111 

\.GY8IV 

ana .urvays fOSCOnse Itmitad to upper '-2 m of soli 

Varioty of ~ bY 
GC.lnot!:!ana oy AA. 
XRF.ICP-

RadcloolC field 
sc:rHntng ana S4.II'WYS 

~~ 
U$I1'IQ EPA 0I'0CICNI'IIrS 
cthcH"tnan CLP: 
~ 

RCRA~tas1S-

TCUTAL 0I'QInic:sI 
ino:gana t:1f GCt'MS. 
AA. ICP. r.c:. 

tawppbdatldicn IirI'I1t 

Spacfic identJrication: 
ttll'ltatl'Ye tCW:tflc:atIon 
in 'SCIIM c:a:us; , 
~ 

Can~da%aOf 
san'Mt<nJally as 
UMIItv:~ 

SDecfic~ 
~ lima !»low 
~WIU'I 
~oc.O'IMS 
awtZ4y~1O 
SN846~ 
~ 

T ~ iclfIII"I1:Ific:c 
of t'ICIn-TCL~ 

May NQ'Uiteo time lD 
YIIiCat.~ 

MayNtClUire ~ 
d ... lClllllient 

Mec:IlaIlistrt ta otain 
SIiIYIOIS I'8Q'I..InS. 
lead tIITIO 

~otMmi
~~t'ICIinJ; 
on I'MUXlI:t 

0M:lC 
c.omom3bieto 
SW846m«tlOr1& 

AA- atOmiCabsolption Ct.P- Cora3::t1.atxlra%cfy Program S>A.-&Mr.:nreU PtC1eaion 

GO- casd'lrO~· lOP .. ~c::IUDec1;:trsma lIAS- =spec:aCIlIeIlY 
RCRA. t-iesoun:e~arc: ReaJvery AI:: TAl .. tatget c:mtyfe!sst TO.. ... 1a:get~1ISt 
XRF - X·rayttucrescenQe 
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TABLEe.~2 

',', DATA TVPES .. l,I$ES. AND QUALITY LEVELS fOR TA·~· AND TA·41 ~HARAQTERIZATI()N ACTIVITIES' . " . - . -
'.' ." .. ----~------ .. -----~--~-~.~-"""------.. --.----------- .----- ,-~.--- _ ... _ .... _----_ .... - .. --.-~ ... ~-..... . - ... ~ 

.. Olill TyPf' Int,er~$d Viti Required Data Quality 
(QU·wld. 'Ub"Jf~' p,.ta Tle!-

0' • .........----:=::_=-===::;::.. ~. _ . _ ..... -. -. _"""'_ .== 
" 

Geomorpho1oQy . " , 
(f9r exarwle, geo1oglo base map, draInage 
palle(~$, sediment deposillon ~reas) 

Map of fauItSlrra('~tJre$ 

. Ideotiff Glufat;~ gaoloQio featUle$lhal IT\.1)' Standar" documonted gcolog~al field . 
Infkjence f;Qot~~nanl movemvnl, nnt;l . ,methods WiD Pfoykle s~tficlenl qJ3lity fQrlfJo 
~s'lfbut~n :' Identified uscs . 

. Oeterrrino if overfand Or ~hannel flQw 
. Pilttems can rOSulllnQff-£it~ transport 

Delemine pOtential iflll3C' on sile, stabi.'t 
and ~rJ3moanllranspol1 pathways Via ' 
lauhs and fractures 

CQrllarrioation Is ass('S$ed bas~ 90 
c9lfPanS9n 01 SAt.s not backgrOUnd 

'. , 

Standard documented OC9»a~al field 
me I hods WiH PfQvide suff~enl <pality f9r Ihe 
identified uses . 

.. . 
SlarM;lard dQc\Jm~nted geol99ica, fi\l!c;l 
methOds WiD provide ~LJrr.cient quality f(lr the 
idenlifi¢(I uses ' 

Lev~I.1U anafytiCallaboralory analyses are 
req.rired· . 

. . 
, . 
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TABLE .... 2 (Conllnued) 
DATA TYPES, USES, "ND~QUALITY LEVELS f9R TA·2 AND TA-41 OU·WIDE CHARACTERllATlQN AC~IVITIES 

Oala Typo 
Subsurfac. CharacCllrzation 

fnttncHd USGS Required Data OuahlyOU·Wlde 

===========================-=======================:.::::=======-:.============-.:..:--.:..:-=-:.:--=-=-:..:;-::...:.-- ~ ... ~ - ~ --------
Mineralogy/geochemistry {for (l)(ampfa total 
~f9anlo eamon. mineralogICal compos ilion. 
diSrf4bution toeffM;lcnl (Jed). etc_) 

HydrogooJog1cai paramelers 
(for exa,-,p6 but!( density. porosily. 
permeability, hydraullo conducUvity) 

Pore tlukl composition 
(ror exarrple I$otope characteriza1ion of 
water edracted from bulk tuff) 

Predict sorptive capacity t;)' enviconmenlal 
sel1ings ard plssbfy the chemica' forms of 
con$l~uenl$ 8S Irput lor 00fI1a m!oanl 
migration moders. 

Estimate 'Au and vebcly f;II contaminan. 
movement in vadose lone; inpu110 a flow 
and transport model 

Deline31e depth of migration of water th31 
has infiUrated the soosurface; determine 
absolute agos of pore water in vertical 
hydroslraligraphlc soclions. 

Standard operating procedures, The 
intended use Is consistent with normal use 
of these data, Ihus standard methods 
provide appropriate dala quatfy 

Tho required data uses can be Slf>POt1cd h'l 
dala provided by sland.lrd L1boralorv 
methoos. ExcesstiB variabifi!y in earl)' dJta 
may require additional salTf>,;,n~'analfs.is ID 
Idenlify SOUl eo of variability 

Staooard field and IaLora'ol)' me'hods. 
These were cJeveJoped (or the Intended data 
uses provkfed d31a of slifiCicrd. q'JaTit'l. 
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TA8lES."3 '. 

OATA tYPES, I:JSES, ANQ 9VALITY L.EVElS FOR SWMV-SPECIFIC C;:HARACTERIZATlQN ACTlVInES 
. ..' -. . . ...... -

Dlta Type 

field WNO.VI 
(e.g., area radjoloQi(:al surveys 

. and ij6Ophy"kal SlINeys) , 

fiikt sclee Ding 
(~,gq grQ$$ ~'p'h@. 'IiI(Q@ 
,adlolog,cal. and, lilhotogi(:al 
~i(9)' ' , . 

FiekilabOra1QIY meaiuremeol 
(e.g., gross alpha, gross bela, 
t;lamma spectrometry) . 

~jcalIaboraIOIY ma\~"eaw~ 
(e,g:, SW846. racftOChemistsy) 

.. 
~ -" : ... 

" . 

IntendtdU ... 

oirect ,eadingf,6(:()rding instru
ments Ii) s~ao land surfa~e and 
measure in·$itucondi~ns. 

PQin' <;I ( ~Q'hlC;lh;m ,"mp(" 
, measurements; fdenlificalion <;If 
'gros'51y con'aminaled samples; 
documeotal1Qn Q' sample 
lilhQlQOY; sUpPOr\ of Health and 
SafelyoperatlODS, ' 

Guidance for fiel4 opernli4')DS 
~ehole Slopping crieda, h=aIlh 
end safety. sample ',anspot1ation. 
etc.); aid in setecting Judgmenlal 
sampling 10ca1ioos . (e.g., 
Identifying areas of anomalous 

. radioactivity for sampling): 
reduclfon of analytical sampte 
~d. ' 

, . 

High-quality, defensible data; 
a«urale; precise quantifICation of 
a broac;l lisl of anatylesj risk 
8SS6$Sment 

" .. "- ~ , ;:: ~. ~ 

Requ1red Qat. Qualitv 

Levell and II dala are acceptable 

hyel,' a~ II <tala, are acceptablo 

Level II data will be us ell since 
confirmatory analytical laboratory 
measurements will be obtained. 
SQlne lechnques rna,! be level' or 
level III, as wel ' 

Leyellll dala are required, In some 
circumstances. well supporled 
Level II dala may be 8lXeptahle • 
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CFR 264 (A~ndix·lX). physical testing of soils or rock. or other nons:tandard 
" 'methods tnat may be employed in this RFl. 

.6.6.1.2 

Phase It anaIytic:alleYeis wiU be similar-to thc:Ise used ;n PtIas& 1 (l..eYcIs.1 .. lI. 
and Itl). 

6.6.2 Analytical Methods and PARCC Paratl'Mlurs. 

AnaIyticaJ methods selec::fed for ansJyses of s.oil. water. or ajr samples. coUected 
during this RFt win follow stllndard labora1ory protocol rec:ognized by the EPA 
(see Tables 6.6-4 and 6.6-5) Of' their equivaJent. The analytieal methods incIucIe 

. a variety of technique$ that apply to over 300 individual analytes.. EPA"s "Test 
Metl'lods for Evaluating Solid Waste: SN 846 protocol (EPA 1987b. 0292). WIll 
be U"-'8d to test for volatile and semivolatile orgnnie compout'lC1s.. and metals.. 
An.llyses for radionudides and miscellaneous analytes will be performed under 

. othar acceptatHe anaJytical methOds: repl'esentatNe methods for t'SdjonucJjdes 
and miscellaneous analytes al'f) listed in Table 6.6-5. although additional 
methods may be identified prior to adual anaJy$is. of samples. Table 5.2 01 tho 
OU '098 OAPjP (Annex II) identifies alternate analytical methods and data. 
quality levels for COCS that have baCkground ()r screening ac:tion levels below 
standard minimum de!ection limits (MOls) or pl'llCtical quantification limits 
(POLs). At present. 'the IWP guidance is to use available anatytica1 methods 

.' wnh detection limits lower than heelth-risk: based SAls (Sedion 4.4.2 of the 
fWP). Table 6.6-5 ~es the analytical methods that may be used during 

. this RFt. 

Tables V.3 through V.12. oc.1. and IX.2 in the Laboratory'sgen-eric Quality 
Assurance Project Plan (OAPjP) contain additional information conceming 
analytical methods for constituents of interHt at this OU and L.os Alamos 
canvon. The OAPjP UMS the specific met,l'lods to list the individual constituents 
analyzed under each, method. the corr8lq)Onding chemical,abstrad service 
nurnbenl. and the POls or MOLs for each constituent. 

The. PARCC paramelers are analytical and sampling quaJiIy assurance criteria 
. that .have /:teen established to ensure that quality is maintained during field 
Sll'n;)lingand sample analytical adivities. A thorough discussion of the PARCC 
parameters. tor the I..aborlltOty'$ ER Progmm is presented in Sedion 5.0 of the 
generic OAPjP. 

&.1.3 Sample Collection QUIlltty' Requirements 

Numerous fjeld activities can have an impact on the overall data quality forthe 
ER Program. Such adlvlties include equipment calibration :schedu:es and 
procedures, sample m8thod selection and technique. sample containers. 
preseNatives, sample holdlng,times; the number or type of quaUty control 
samples, sample documentation. and equipment docontamination. To ensure 
thatdata quality is maintained In the field. we di8cuss specific details-for each of 

RRWork PI.n for au 1091 

, ,. 
.~ 

,', .., 

.. ; -... -ro--...; 



.- ' 

" 
....... ....... ,c.: :". '~" ':.::,~~~'::.\~;:';~f~;:~~ 

.: : .'. 

,', .. , '" , TABLE 6.6-4 
,.' .;.' 

REPRESENTATIVE INSTRUUelTATJON AND METHODS
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.. G4IIiger-Muellerccunter 

.. Micro-R,meter 
- Organicvaporanafyzer(OVA) 
'- Photoionizalion deteClOr(PID) 

, ',' - ExpJosimerer 
: - Oxygen ievet indicalOt' 
,- pH. temperature. conduc:2ivity meter 
- X-ray1luorescenee analyzer' 

,. 

l£YEl. Dr EJEt.g'21BYE)'SnNSTRUMENTADON 

, ',,,,: Mobile analyticaUab 
, " ", .. Surface geophysica , 

, ,', ,,. ~ geophySics 
," , v. " ' .. Sotvaporaurveys. (poftabIe inswuments) 

,,,, - "..; AIIdicIogicaJ scrMning 1abcnII0IY 

.. Field Test MethOdslKifS. 

, .. OVA headspace test 
.. HNU headspaat test 
.. Handby kit ' ' , 
• Oraegertubes 
• HaZClU kits.. 
- Lab in a Bag\!!) 
.. Chloride test kits (soil) 
- Haen K'1tS"" 
.. High explosives 

:'" Vehic:Je.bas.ed Qf" hand-operated gamma spectrOmetry system 
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',' : " :'" ",'" SN 846 pro~1 'f(),.soil~ air.. ~nd wateranalysisfol"VOCs.and SVOCs. organic: chlorine pesticides and~ 
" " , '~pcs.s.: and metals found en Los Alamos cff-sire crfietd labcr:atcnes ' " 
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....... : : .. r..4bcratOtY~·OOE...USArmy. or EPA a~rmethcdsfol"radionucJjdes •. ormiscellanecl,J$anatyses: 
: ,:' : ':., see LANL-ER..QAPjP· . 

': .. ';" .. :' ,::- "' ... I~tion typallyinducfes GC.,GCJMS. inductively coupled argon plasma spectroscopy (I CAP). 
';. ".' induclivefy coupled p(asma alomic:emission spedr'C$COpy (ICPAES) .,.. ' 
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TABLE6.6-S 

SUMMARY OF ANALYTlCAL METHODS 
FOR THE ANAL YStS OF SAMPLES COLLECTED AT OU 1098 

Ee~J&~ 

• EFtA :!>'W..a46 MethOd 8080 

• EPA SW-846 MethOd 8240-

. • EPA SW..a46 Method 8270-

• EPASW..a46 MethoclSO'o-

R,djonuc'idg- LANlm: QQE Mtthosts"' 

-Gas flow ~counting 

·Alpha~ 

·Gamma~ 

0Ultc MftbodS 

• Miscellaneous anaIytes-

• Physical tesUng of soil or rock (ASTM protocol) 

ContanriDlnts 

Organochlofine Pesticides 

Voes. 

SVOCs. 

Contaminants 

Gross alpha.. gross ~ 

1sotcpic plutonium 

Cesium-137. tedw1etium-99. eobah-60 

Total Uranium 

Tritium 

-Alternate anatyticaJ methcdsant listec:l in the OAPjP (A."InIX II) of this IWP fcr.analytes with 
. screening action levebslowerthan conventional method's (a2,c,o. 8270. 6(10) MOLsCt' POls. 

RRWorkPIMforOU1011 

.. 

.. .. ..... 
'" .-. .. -



• ..., , ,I" ~ , ... ' ',"". "- !',-' .. 

" : ~ '" ' '... .' . , . 
:,:': ".:.': ,~t anti RtJtnIJOiatic';' CQnsidtJtations: Bl1cfData Qualitv abjectlVlJS 

'... . .... , '.' ~ . \ ,-', . 
. ' 
.... " 

- ... "J 

j.' -:- M···· ,-
, ... '<, ' 

. .' 
.,' 

- : I ." 

,"-" .' ........... , , ' 

".' . 
"~ ' ... 

" ... , ,,' . 

' ... 

~~ " 
.,'~ ,.~ , .. 

,". 

, .... : 

" 'f _. ' 

'. ' 

,", 

," . ' . 

.' , 
. ' ... 

, .', 
~. . .... 

."' ..... 

. .' 

.' . 
.' . 

¥:,. , 

... . .' 

" .. '." 
" ,' .. , 

.. '" " 

. , 

" 

..;:. ~ ~', .. :' . ' 

. these- adiviti8$ in Annex II of this, OU work. ptan (OA. Project Plan). in the 
generic: CAlOC (quality control) pran for the Laboratory's eR Prcgram. and in 
the I..aboratory's. Standard Operating Procedures. (SOPs) Manual for the EA' 
Program. Table 6.606 contains guidelines. for sampling frequency for OAIOC ' 

. conb'Ct samples.otvanous typeS..' , 
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TASt.E6.6-6 

GUIDEUNES FOR MINIMUM OAlQC SAMPLES FOR'FIELC SAMPUNG PROGRAM 

QC Applicable Sample Applicable OA/OC Sample Frequency 
Sample Type Matrix Sample Matrix (1 p.rNCh analytJc:a1 

batch or) 

Field Duplicate Soil Soil , per20 samples. 
Water Waler , per 1 0 sal'l"lPles. 

. Ainsale Blank Soil Water , per 20 samples. 
Water Water , per' 0 sal'T1fJlcs 

Trip Slanl(- Water Waler 1 per shipping cooler 

FIeld Blan~ Water Waler , per Shipping cooler 
Water , per shipping cooler 

"Trip blank collected onty for samples requiring vee anatysis. 
t:"1fJ1d blanks eolleded onty for :oamples requiring non-t'adiologieal analyses.. 
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7.0 EVALUATION OF SOUO WASTE MANAGEMENT UNITS 
ATTAa 2 AND TA-41 

For Operable Unit (OU) '098, data are needed primarily to define the 
distribution and extent of contaminants in surface and near-surface soils, 
~iments. Bandelier Tuff. s.urface water. and groundwater. Contamination 
above screening action levels may be pre--..ent llt Technical Area (TA)-2 and TA-
41, The principEd potential contaminant-migration pathways are through soil and 
sedimen! erosion. surface water and groundwater movement. and from air1:lome 
panicle transpon. Transport of significant levols of contaminants is. considered 
important for the 1ollowing reasons: 

• TA-2 and TA-4' are located within Loe Alamos Canyon where 
run-otf is significant, 

• The depth 10 the uppermost alluvial aquifer is less th:!n '0 ft. 
and a perched aquifer may exist llt greater do~ths (2SQ..300 ftl 
within tne basalt-Puye Formation, 

• The Otowi Member is characterized by near-saturated flow 
conditions within canyon bottoms. with relatively high porosity 
and pef'1'l'leability as compared with the Tshirege Member, 

• The distance to potential down gradient receptors. and wetland 
inhabitants is short for the assumed exposure scenarios where 
groundwater puthwnys ara known, and 

• Unknown quantities of contaminants are anticipated at TA-2 
andTA-41. 

For these reasons. the likelihood that public health or environment may be 
i!'T1)acted by contaminants from TA-2 and TA-41 will be evaluated during Phase 
1 and Phase II investigations. 

Phase I activities 10r OU 109B wilt Includ~ two types ot investigations.. The 1irst 
is a baseline characterization forthe area ot I.os Alamos Canyon oncompassing 
TA-2 and TA"",. The second type of investigation is PAS-specific:. in which the 
presence or absence of potential contaminDnts is nscortained. and in some 
c::ases the extent and average level of contamination is estimated. The number 

and type of samplesJscreening for tho total of Phase I activ~ies is summarized 
in Table 7.0-1. 

Baseline characterization and PR$.specific sampling activities 10 be conducted 
at OU '098 during Phase I investigation include the following: 

RFl Work. Pion for OU 1098 7.0·, May'993 
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TABLE 7,4)-1 
SUMMARY Q.F THE SCq,PE OF THE QU 1098 RFI 

Pha$lllnvest19aUons 

Numba, or OJs~r.l. Samples 

Chaplerl Surface Sump,Dry Subsulface Surfac. Ground- Humber of Humber 0' RadlologTcai 
Section ~oiVSedjmelll WeJ~ c;:.tch eor" Wattr waler O¥)O Borehole.D,iUed Screenfni 

Samptes Basrn, Seplle Samp ... e Silmplet.b Sampte.b Samplnc (BOftholelto9'h In Il) Area (f' ) 

7.2 O .. ,seflno 82a ~ .. .'. 20 24 2nd 6 (15) Shallow (t, ... 3 1 (2".i)-OOJ) .... am:d,-.{; 

7.4 SWMU 2'()()3 18 ... 6 ." 3 2 (15) 6300 
1.6 SWMU 2·CJQ4 6 ... 24 ... 3 0(15) 112,000 
7.6 SWMU 2·Q05 12 ... 0 ... . .. 3 0 0 
7.7 SWMU 2.q08 2 4 6 .. - ... 6 2 (15) 600 
7.8 SWMU 2.(J07 2 ... 3 ... . .. 3 1 (15) 1750 
7.9 SWMU 2-008 3 ... 9 ... . . 3 3 (15) 7400 

7.10 SWMU 2-009 25 ... 36 . .. . .. 9 1~ ('5) 5250 
1.11 SWMU 2'()U) 0 ... 0 ... ..- 0 () 0 
1.1~SWMU2~11 4 8 12 ... ... 6 4 (15) 1200 
1.13 SWMU 2-012 0 ... 6 ... ... 3 2 (15) 0 
7.1,' SWMU 4H)OI 0 ... 6 ... ., . 3 2 (15) 2200 
7.15 SWMU 4H)02 13 ... 15 ... ... 9 6 (15) 14.100 
7.16 SWMU 41·003 6 '" 0 ... . .. 3 0 33W 
7.17 AOO C 41-Q04 1 14 3 ... ... 6 t (15) 250 

TOTAL 174 26 126 20 24 111 48 153,259 

8t1umher of bascrino surface soiVsOOimenl sal1l'les. The 22 surface s81l1J1eslll'us fif'een s(d~nenllransec.( samples which wilt be laken qU31Ie,t, 
for ooe year for a lolal of 60 transect samp'es. 

bSurfaco waler sa "llfes wiD be laken from ri\re locations in the creek, qual1erly for one year. for a lotal (If 20 safll>'cs. Groundwaler san,lIes will 
be taken from s.~ loca1ions, quarterly for ooe year, fOf a total of 24 salf{>tes •. 

cCdurnn list includes orq OAlOC sarr{>lcs for soiVsc...<fimenl and core salT(>fes. Tolal includes an adddiooal32 OAlOO smaples needc.<.J fOf 
surface and groundwarer samples. . 

dNumbcr of baselino characterization QAJQO surface soWsedimenl sarJl>les includes 4 ONOC saOl>les to be collected each qlJal1erly sediment 
. transect samp(e cQtlection, (or a total Qf 16 QAlQCA s.amples over ooe year. 

eVafues in this corul'M assume lhree subsurface core samples per 15 It b?rehofe at PASs. lrlO number 01 core sarrpJes per baseline . 
charaderization bc;>rehofe is variable. 

_10 be ~elm"ed.,see SectK>n 7.2.4.lIql delOiS.. . 

--~------~~~~~~~~~~~~~ .• .. 
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,. Perform surface tritium vapor flux measurements ana conduc:t 
f3diologic:aI $Ul'Vey5 at TA-2 and TA-4,. to aid in Ioc::ating areas 
of anomalous radUttion in the subsurface and surface. 
~ively. 

2. Sample surface soils and sediments. within 50 ft of 
knownIsuspeaed PASs. as descnbed in Sections 7.4 through 
7.17 of this work pI.an.. to determine the- absence Ot'~ ct 
potential contaminants.. The 50 ft distance is judged to be 
sufficient to ensure that1he FIRS is inside the area sampled.. 

3. Orin and coIJec:t core materials from cha:aderi:ation boreholes 
in the aJ1uvium at the most sus;rec:t PRS Ioca%ionsIs;ill sites. as 
described in Sections 7.4 through 1.17 of this wcri(; plan. 

4. II'~an and sample six new characterization borehokt wells in 
tho allt.'Vium (fNe) and pen:heci basatt.Puye Formation (one) 
within OU 1098 to fc.rrthor defltle the presence or a.bsence of 
comaminantsof concem (see Figure 1,.2.'). 

5. Sample stream water and sediment within OU 1098 with 
~hasis on evaluating comamina1'lt invel'l1Ory. 

6. Identify the locations. of springs and gainingllosing stream 
reaches within OU 1098. Stations that measunt sutf.ace water 
flow will be located upstream and downstream of the known 
zones of fracturinglfaulting within OU , 098 and at locations 
where stream sediment is sa~ed.. 

Data quality needs. data quality obiectives. and the investigation rationale for 
Phase I activities for OU 1098 are presented in Section 7.'. Section 7.2 

addresses baseline charaderization activities that wiU be conclUded outs4de of 
the fonnal PAS boundaries.. but primarily within TA-2 and TA-41. Section 7.3 
presents an overview of the field investigation methccts that win be usect for 
Phase I 8divitiesat OU '098. 

Individual sampling plans for the following PRSs, locateci at TA-2. are 
addressed in Sections 1.4 through 1.' 3: 

• Section 7.4 SWMU 2-003, Decommissioned Reador 
Waste Unit 

• Section 7.s S'NMU 2~. Storage Pits. and Tanks of the 
Omega West Reador 

• Section 7.6 SWMU 2-005. Cooling Tower Drift Loss 

• Section 7.7 SWMU 2.Q06. Drains 

• Section 7.S 

• Section 1.9 

SWMU 2..007, Decommissioned Septic System 

S'NMU 2-ooa. Ourtalls 
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• Section 7.10 

• Sedion 7. ~T 

• Sedicn 7.t2 

• Soc:ion 7.13 

SWMU 2..009. Operational Releases. 

SWMU 2.010. Chemical Shack Waste Units 

SWMU 2-011. Stonn Drains and Outtalls 

SWMU 2-012. Potential Soil Contamination 

Under Former Tanks 

ChaDter7 

i'hefollowing PASs.loca1:ed atTA-41. areaddressect in Sections 7.14 through 

7.17 

• Section 7.14 SWMU 41..001. Sectic System 

• Section 7.15- SWMU 41-002. Sewage Trealment Plant 

• Sedion 7.16 SWMU 41.003. Sump 

• S«tion 7.17 AOe c-:., -004. Stonn drains 

ihe objecnves ot the field investig3tion. a list Of the potontial contaminants of 
concern. and the detailed sampling strategy for each PAS are described in 

these- sedions. 
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Chapter? 

7.1 DATA NEEDS AND lNVESTJGATtON RATtONALE FOR 
OU 1098 

This section describes the data needed to address the primary objectives of 
Phase I and Phast; II investigations. and the overall rationale for the 
investigation strategies 10r the Phase I activities described in sections 7.4 
through 7.17. By identi1ying the objectives 01 each Phase of investigation and 
by considering site-process knowledge in the investigation rationale. the 
strategy 10r1he RFt prcc:ess becomes more fOCtJ$ed and efficient. 

7.1.1 RFt Cata Needs 

The three key field objectives for Phase I investigations at OU 1098 are to 
collect data to: 

1. Confirm the absence or I)resence of constituents at PRSs 
where the potential contamination is unknown~ 

2. Define the extent and average concentration of constituents, 
primarily on areas where the presence of contamination is 
known,and 

3. Help assess the potential for migration of constituents. 

. Results from Phase I investigations will also be used to design Phase U. Phase 
11 investigations wiIl.be designed to provide data for baseline ri.Gk assessment 
including collecting more extensive data for objectives 2 and 3 of Phase I. Oata 
from Phase I and Phase II investigations will be used to determine the 
distribution and level of contamination in the surface and subsurfaCe of OU 
1098. The specific data needs for Phase II will be identified during Phase ,. 
investigation. 

A. combination of geophysical survey. surlace-area (OU wide) radiological 
screening. and Level III analysis of dis::rete surface and subsurface samples is. 
proposed to address the first and second objectives. Detailed charaderization 
of soil and borenole characteristics. is used to address the third objective. 

The following activities will be periormed to coiled data needed to address the 
objedivosof Phase I of the RFlforOU 1098. 

• Survey surface soils at the 22 discrete sample locations 
indicated in Figure 7.1-1: at other locations outsido of PRSs. 
but within OU 1098. for radiological screenjng~ and at the 
selected IocatioM around several of the PRSs as indicated in 
Sections 7.4 through 7.'7. to. detect areas of anomalous 
radioactivity (defined as 2 sigma above the mean radiation level 
of the area). This SUl'\'ey will be supplemented by Level 111 
analyses for specific radionuclides and RCRA metals as 
outlined in the SAPs. Selected samples will be analyzed for 
Appendix IX analytes in addition to tnc indicator analyte list. 

RR Work Plan forOU 1098 7.1·' 
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ChaDter7 £valuation at Solid Wasr~ Manaqepem Units at 'TA-2 smd T.A-41 

• Collect and analyZe core ~k$ for the anaIytes.lis:ed in each 
SAP from a netwOrk of shallov.f boreholes. (15 tt or greater. as. 
appropriate) at OU 109B. 

• Determine hydrogeochemical proper1ies penin.ent to risk 
assessment and contaminant transport for selee:ed surface 
water. groundwater. soil. sediment. and near-surtace tuff 
samples collected within au 1098 and coUect geotechnical 
data pertinent to risk assessment and ~nant transport at 
au 109a 

7.1.2 Investigation RatlonaJo 

Past activities. at TA·2 and TA--41 indicate tn:n an appropriate set of anatytes. is. 
required if areas. of contamination are 10 be defined through oirec:t surface and 
subsurface sampling. It is further anticipated that because of soil texture and 
erosional processes and the nature of releases. surface contamination may be 
highly discontinuous. The sampling analyses clans cresented in this chapter are 
based on our knowledge of site processes derived from archival research. 

For most PRSs (e,g .. where the presence of COCs is unknown). Iocatio:'lS of 
sampling points are chosen based on the likelihood of higher concentrations of 
constituents. For example. drains and ourtalls (SWMU no. 2.008) are to be 
sampled near the point of discharge to increase the likelihood of detection. 
Similarly. sediment samples are 10 be collected at the first downstream fi~ 
grained sediment depositional area identified in Los Alamos Canyon. to detect 
comamination that may have migrated outside the OU. In addition. to increase 
the likelihood of detecting con1amination, sampling point locations may be 
moved based on site conditions. for example, identification of physical 
disturbance of the PRS. or detection of anomalous radioactivity by field 
screening instruments. 

For select PASs. sampling points are included to determine the extent of and 
possible migration of constituents. For example. some sample points for SWMU 
no. 2·009 aro designed to be downgradient of the known Cs-137 soil 
contamination based on reports of the location of residual Cs·137 and flow 
directions of the allwial aquifer in which the contaminated ~jl resides. 

The Ioeations of all sampling points in the industrial areas of TA·2 and TA-41 
(i.e. in the vicinity of structures) are shown in Figures 7.1·2 and 7.1·3. 
respectively. 

Baseline characterization is required to establish aU-specific baseline 
conditions relative to PRSs. because of liquid discharges of tritium and cesiu~ 
137 and atmospheric dispersal of chromium and tritium. The indicator 
contaminants 10r tl'l6 baseline characterization and PRS.specific SAPs were 
also selected based on site--process knowledge. For TA·2. these indicator 
contaminants include: 

• tritium. 

• cesiurn.137. 
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~ .. approXimately 20% of baseline chamderization sample$ will be, ' 
anaJyzed for Appendix IX semivolatiles. volatiles .. incrganics. and 

, ,organochlorine-' pesticides to assess the presence or absence of other ' 
ccntaminants nor exp«fed forTA·2 and TA-41 .. Constituentsdeteded in d1eIe " , 
samples 'may be added to SAPs. as' appropriate. For PRS-specific-' , 
investigalions.. all samples cclleded will be analyZed, at a minimum. for the ' 
baseline potential COCa. forthe technical area in which the PAS- is located. 
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Chaoter7 evaluation of Solid Wsste Msnagement Units at TA·2 and TA...t1 

7.1 DATA NEEDS AND INVESTtGATlON RATIONALE FOR. 
OU 1098 

This section describes the data needed to address the primary objectives of 
Phase I and Phase II Investigations. and the overall rationale for the 
investigation strategies for the Phase I activities described in sections 7.4 
through 7,17, By identifying the objectives of each Phase of irwGstigation and 
by considering site-process knowledge in the investigation rationale. the 
strategy'forthe RFl Pf'OC8SS becomes more focused and efficient. 

7.1 .. 1 RFI Data Needs 

The 1hree key field ebjectives for Phase I inv6stigations at OU 1098 are to 
collect data to: 

,. Confirm the absenco or pro Gonce of cClnstituents at PRSs 
where the potential contamination is unknown: 

2. Oefine the extent and average concentration of constituents. 
primarily 'on areas where the presence of contamination is 
known.and .. 

3. Help assess tho potential for migration of constituents. 

Results from Phase I investigations will also be used to design Phase II. Phase 
II investigations will be designoo 10 provide data for baseline risk assessment 
including collecting more extensive data for objectives 2 and 3 of Phase I. Data 
from· Phas.e I and Phase 1\ investigations will be used to determine tho 
distribution and level of contamination in the surface and subsurface of OU 
1098. The specific data needs for Phase II will be identified during Phase I 
irwestigation. 

A combination of geophysical SUNey. surface-area (OU wide) radiological 
screening. and L.evellll analyeis of di:lerete surface and subsurface samples is 
proposed to address the first and· second objedives. Detailed charaderi%ation 
of soil and borehole characteristics is used to addntss the third objective. 

The following activities win be performed to coiled data needed to- address the 
objec:tivesof Phase I of the RA forOU 1098. 

• Survey surface soils at the 22 discrete sample locations 
indicated in FIgUT'G 7.1·1; at other locations outside of p~ 
but within OU 1098. for radiological screening; and at the 
selected locations around several of the PASs H indicated in 
Sftdions 7.4 through 7.17.10 detect areas. of anomalous. 
radioactivity (defined as 2 sigma above the mean radiMion level 
of the area). This survey will be supplemented by L.evel III 
analyses for specifIC radionue!ides and RCRA metals as. 
outlined in tne SAPs.. Seleded samples will be a.naJyzed for 
~ncfoc: IX analytes. in addition to the ifld.icmor anaty'le list • 
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Chaorer7 

• Cotlec:t and analyZe core samples fortl'le analytes listed. in each 
SA? frgm a net'VIIOI'k of shallow boreholes (15 ft or greater. as. 
appropriate) at OU 1098. 

• Determine hydrogeochemical properties pertinent to rl$k 
assessment and contaminant transport for SfJIec:ect surface 
water. groundwater. soil. sediment, and near-surface tuff 
samples collected within OU 1098 and collect seotechnic:al 
data pertinent to ri:sk assessment and contaminant transpOrt at 
OU 1098. 

7.1.2 Investigation Rationale 

Past activities at TA .. 2 and TA-4, indicate that an ~te set of anaMes. is 
required if areas of contamination are 10 be defined thf0U9h dJrea sutface and 
subsurface sampling. It is further anticipated that bec:a~ of soil texture and 
erosional processes and the nature of releases. surface contamination may be 
highly discontinuous. The sampling analyses. plans presented in this chal'ter are 
based on our knowledge of site processes derived from archival research. 

For most PRSs (e.g •• where the presence of COCs. is. unknown). locations of 
sampling points. are chosen based on the likelihood of higher concentrations of 
constituents.. For ex8rTq)le. drains and outfalls (sv,'MU no. 2.(08) are to be 
sampled near the point of discharge to increase the likelihood of detection. 
Similarly, sediment samples are 10 be collec1ed at the tirst downstream fine
grained sediment deposltiona\ area identified in Los. Alamos Canyon. to detect 
contamination that may have migrotedoutside the OU. In addition. to increase 
the likelihood of detecting contamination. sampling point locations may be 
moved based on site conditions. for example. identification of phYSical 
disturbance of the PFIS. or detection of anomalous radioactivity by field 
screening instrumenu.. 

For select ~RSs. sampling points are included to determine the extent of and 
posslble migration of constituents. For exam~le. some sample points for SWMU 
no. 2-009 are designed to be downgradient of the known Cs. .. 137 soil 
contamination based on reports of the location of resJdual Cs·137 and flow 
directions of the alluvial a\:luifor in which the contaminated soil resides. 

The Iocotions Qf all sampling points in the industrial areas of TA·2 and TA-4, 
(i.e. in the vicinity of structures) are shown in Figures 7.' .. 2 and 7,'-3. 
respectively. 

Baseline characterization is re(1uired to establish OU·specific baseline 
conditions relative to ~ASs, because of liquid discharges of tritium and cesium-
'37 and atmospheriC dispersal of chromium and tritium. The indicator 
contaminants for the baseline charactorization and PRg.s~ific SAPs were 
also selected based on site--process knowledge. For TA·2. these indicntor 
contaminanu. include: 

• tritium. 

• cesium-' 37. 
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• gross alpha. beta. and gamma radioactivily 

• s:rontium..so. 

,. ted1netium-99. 

• tocaJ uranium. 

• isclcpic plutonium. 

• duornium. (hexavalent and total) 

• 'and men:wy. 

IndicatorccntaminanlS from TA04.1 include: 

• grcss.alpha. beta. and gamma radioactivity 

• tritium.. , 

• betyllium. 

• , total uranium .. 

• isoccpic: J)iutcnium .. 

• lead.. 

AddiIionaJIy. approximately 20%. of baseline characterization' samples wiD be 
analyzed: tor Appendix' IX semivolatUes. volatiles .. inorganics •. and 

, " organochlorine pesticides to assess the presence, or" absence of other 
conuuninanls.nctexpeded forTA·2: and TA-41. Constituents-detected in 1heIe 
samples may be added to SAPs as appropriate. For PRS-specific , 
investigations.. t.tJ1 samples collected wiD be analyZed. at a minimum .. for the 
t:Jasefine potential COCs forthe technical area in which the PRS is located. 
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72 BASEUNE CHARACTERlZA1l0N CURING PHASE I AcnvrrtES 

72.1 Introduction 

To properly assess the potential for contaminant movement within the 
hydrogeological and geochemical systems of TA-2 and TA-41. a sufficient 
technical understanding of the environmental setting (see Chapter 4) is 
l'eCluired. The available data discussed in Chapters 4 and 5 of this work plan 
suggest that, in general. infiltration through the unsatt..'f'8ted zone is a pathway 
of concem for OU '1098. Unsaturated· and saturated-zone characterization also 
is imponant because soil excnvation and long-torm monitoring are likely 
remedial ahema1ivee for TA .. 2 and TA .. ·n. Hydrogeological characterization is 
an important investigative focus of this RFI because of the potential inventory of 
tritium. fission products. and other radiological constituents. and hazardous 
wastes buried at TA·2 and TA-4'. the extremely long period cf time OYe1"which 
they will remain hazardous. the existence of the Rendija Canyon and GWlje 
Mountain faults. and the relative lack of subeurface charactariZlltion data that 
\YOuld permit detection of potential cont3minant movement 

Required bllso/ine geological, geochemical. and I'Iydrologic:a1 studies 01 TA·2 
and TA-4' include surface and subsurface characterization. During ?hase I 
a.::tivitios at OU , 098. samples for baseline characterization will be collected 
from soils. sediments. tuft. basalt. surface water. and groundwat$r within the 
floodplain to the base of the canyon wnlls. Bas.eline data provide a basi$against 
which PRS constituent levels can be compared. Baseline data may also be 
U$8d in an initial assessment of risk. and to help evaluate remedial alternatives 
for TA-2 and TA-41 that are based In part on the influence of natural geologic 
barriers and pathways of contaminant movement 

7.2.2. SIte Hydrogeologic Regulatory Requiremonts 

Section P of the l.aboratory's Resource Conservation and Recovory Act 
(RCRA) Part 8 Permit (EPA., 990. 0306) requires comprehensive 
ehamelenution of hydrogeological and geochemical properties relevant to 
contaminant migration in soils and sediments abovo the regional aquifer (Santa 
Fe Group). Baseline cMl'Dcterization of TA·2 and TA-4' is specified 10 include. 
but not be limited to, the following hydrogeological and geochemical 
information: 

• Facility-specific geological/hydrogeological Characteristics 
affecting groundwater flow and quality beneath the facilities. 

• Topographic teatures that might influence the groundwater flow 
system. 

• Representative. accurate classification and descriptions of 
noar-surface hydrogeological units that may be part of the 
migration pathways at the facility {that is. the aquifers and any 
intervening saturnted Llnd unsaturatcc:\ units} • 
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ChBQter7 

• Zones of nea .... surface tf3during or channeling in consolidated 
or- unconsolidated deposits. tlnd zones of high or- low 
permeability that might direct and restrict the flow of 
conraminonts. 

• Representative description of water lev.,1 or fluid pressure 
monitoring. and 

• Man made influences that may' affect the hydrogeology of tho 

sile. 

7.2.3 BackgroundlRatienale10rBaseline Characterization and 
Potential Contaminants 

Sw1sc& ztudjes are an important component ot this RFJ because surfac:e water~ 
groundwater recharge. and airbome procossos can potentially expose and 
transport contaminants to receptors. Phase I baseline charaderization activities. 
for OU 1098 will focus on supporting PAS-specific activities by: 

• Providing indicator analyte. siteo-wide baseline levels against 
which possible TA .. 2 :lnd TA-41 tlnd other source-term PRS 
releases can be compared. 

• Assessing migration potential of contaminants from TA·2 Md 
TA-41 release sites. 

• Allowing the significance and potential of future surface 
contaminant transport to be evaluated more accurately. 

• Determining the lateral and vertical variability in 
physicochemical properties related to surface and subsurface 
transport. 

• Delineating surfaceo-waterflow paths, 

• Providing surface data to supplement subsurface structural 
infonnation obtained trom charaderization well:. and boreholes. 

• Identifying potential contaminants. not identified by archival 
research of individual PRSs. and 

• Idt&ntifying areu of contamination outside the boundaries ot the 
PRSs (possibly arising from contaminant migration) which may 
SONe as.potentialsttCOndary sources of contamination. 

," , , 

•• 

Indicator contaminants. for baseline characterization Of OU 1098 include 
constituents which are likely to have been released in TA-2 and TA-41 
operations as summarized in Section 7.1 of this work plan. All samples 
coll6Cted for baseline characterization will be analyzed fer all indicator 
comaminants on the TA-2. and TA-4' lists. Additionally. 20% of all bBMline 
characterization samples will be analyzed for Appendix IX constituents to 
assess the presence or absence ofotherCOCs not expected in TA-20rTA-41 •..... 
operations. Tablo 7.2·' summarizes the potential COCs tor baseline 
cha raderization. 

RR Work Plan forOU 1098 M.,1993 
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7.2..4 Baseline Charactarization Plan 

Baseline charactorization ac::tivittes of OU '098 dunng Phase I wilt indudo 
sampling of surface soil anc1 seCl.imenr. installation of six cnarac:eriZatJOn 
borehOles to asses:; I'rydrologic c:haraderrstics. collection of surface water and 
sroul'ldwater samp4es.. and radiological (watkcNer; $U1"\Iey of the indu$triaJ areas. 
of TA·2 and TA-41 whCh are not addresed in the P~ie plans. i'he:se 
activities will be performed following L.ANL Standard Operating Procedures.. as 
listed in Table 1,3-1. The total number of samples to be c:oIIeaed for baseUne 
eharacterization of OU 1098 i.s summariZed in Table 72·2. 

TABLE 7..2·1 

POTENTIAL. CONTAMINANTS OF CONC£FiN 

BASEUNE CHARACTERIZATlON FORTA~ AND TA-41 

Potential Contaminant 
01 Concem 

Gross a/phalbeta 

Cesium-1:rT 

Strontium-SO 
T~ 

Uranium (total) 

Plutonium (ISOtopic) 

Cobatt.oo 

Tritium 

Mercury (soil/sediment) 

Mercury (wa:er) 

lnorganics- (Including lead 

chromium. and beryllium) 
Semivo/atile organics* 

Volatile organics

Organochlorine pesticides" 

Gross gamma 

Level m Method. 

Gas. flew proportional o::K.Irner 

Gamma spec:tromet:ry 

G4ls flow pt'OpOftionaJ counter 

Gamma spec:tromet:ry 

Ie? (E? A I'I"IethOd 6C1 0) 

Ramoc:hemic:a1 separation a.ncI 
alpha s;::IeCtrOmetry 

Gamma $pedrornetry 

Distillation and 1iQuic1 scintillation 

EPA Method 7470. Cok1 Va'POr 

EPA Method 245,1, Manual Cold 
Vapor Technique 

EPA Method 60'0, Ie? 

EPA Method 8210 

EPA Method 8240 

EPA Method eoao 
Gamma spectrometry 

~o percent of SLJriace soiVsediment and transect samples win be analyzed for 
Appendix IX inorgsnics. semivolatile organics. voltJtile orgsnics, Ilnd 

o~rorinlJp6Stidd~ 
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TABLE 7.2-2. 
SUMMAAYOFSAMPLES FOR OU 1098 

8ASflJNE QfARACTERIZATION FOR TA4 ANO TA041 

~umMr~ ilm,,'!! 
SUrtac8 Sediment SUbsurface Surrac. 
Soil Transects"" Solls W.l • ...-

AnaJytic:a1 sampies 22 15 2 5 
QA.~ 

Rinsale blank 1 1 , 1 

Field. d&.4)licate , , , 1 

Fiek1b~ 
,., 1 , , • 

Tripblan~ 1 1 1 '1 

T<::ItN nurnbet'ot S3mQles 26 19 6 9 

Ground 
warer--

6 

1 

1 

1 , 
10 

.. Five sedimenttmnseds will be sampled at OU 10911 eclleaing three sediment samples per 
n:anseer:.. for a total of 15 sediment 1ransect samples.. These creek sediment samples. will be coUected 
quarfel1y for one yearfof'a U)tal of 60 samples.. The purpose of quatter1y creek samples is 10 establish 
contaminant distnbutions a.sscciated with sediment cycling along Los Alamos Creek within OU 1098. 

- Fiekt blanks will be submittee for norwadiologjcaJ analyses only 

- Surface WlIlerto be coJladed from five Jocations in the creek quarterly for one year fora 10ia1 of 20 
surface wa1ersamples. One of each 1ype of OAsample will be taken at each quarter. 

- Grocmdwatersampies to be CQUeaed from the sOc characterization boreholes (flVO shallow alluvial 
andoneintetmedia1e} quat1ertyforono yearfora total of 24 groundwater samples. One ot each type of 
OAsampie will be taken :It each quarte .... 

-Trip blankswiU be taken onJyforthose sample locations ~uiring VOA analysis. 

AR Work Plan iorOU 1098 M.y1t93, 
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Chapter 7 evaluation of Solid Waste Management Units st TA·2 and TA-41 

7.2.4.1 Radiological Su,...ey 

A radiation survey wil be conducted in the industriDl oroas of TA·2 and TA-4' 
(Le •• in immediate vicinity of structures and ourtalls of each TA) not addressed 
by PRS·spocific plans. in order to identify potenHal radiological anomalies 
associated with activities at TA·2 and TA-4'. A walkover survey of these areas 
will be performed. The locations of radiation anomalies above two standard 
deviations from the mean radiation level detected in these areas. and the 
col'1'OS;)Onding activities. will be recorded on tho field log. If point sources are 
inderrtified on a caso-by-ease basis during these surveys. voluntary col"l"'Ddive 
actions (VCAs) to remove point sources and subsequent surface sampling may 
be implemented. otter permitted ER disposal facilities are available. 

7.2.4.2 Surface Soil and SedIment SampJlng 

Sampling of surface soil and sediment will be done in two stages. First. 22 
surface soil samplc.:s will be collected at intervals of 500 1t 10 optimize sampling 
locations from a cost-efficient j:)er5pec:tive (F.gure 7.'·'). Sample depths wiD 
vary according to the thickness of soil and alluvium. Surface sampling will 
generally be at an interval of 0 to '2 in •• depending on soil and alluvium 
thickness. without using a drill auger. This depth is preferred over sampling at 
an interval of 0 to 6 in .. particularty along stream banks and in the floodplain. 
because there is a greater probability of detee1ing chemical substances 
deposited by water during the earlier yeatS during which TA·2 and TA~' were 
in operation. Note that surface soil sampling to greater depths may be 
performed at a few selected locations. "I'1'Ie sampling below '2 in. wiU be useful 
in further delineating areas of historical deposition. These locations will 
supplement the 8Mc.;aJ sampling done by the Environmental Surveillance Group 
(ESG) of the '1 established surface stations in Los Alamos Canyon nne wiD 
augment surface sampling at individual PASs. as described later in this chapter. 

The second stage of soil and sediment sampling for baseline c:haradcrization of 
au '098 will be fTlle transects across Los Alamos Creek. to assess constituent 
concentrations and distribution in creek sediments. The locations ot these 
transects are shown in FIgW'e 7.1-1. One transect wiD be Ioc:a%ed at the western 
boundary of the CU. one immediately downstream ot the sewage treatment 
plant at TA-41. one immediately upstream of TA-2. one at the eastern boundary 
of CU , 098. and one at the fIrSt major frne--grain d~ area dowr'l:itl'eam 
of TA-2. Each transect wiU consist of three surface soIIfsediment samp~ 1aken 
at a depth of 0 to 12 in. The sampling locations of these three surlaee s.atn;lIes 
will be taken from tM active stream bed and both 5ide$ of the stream channe4. 
Transect samples will be collected quarterly for one year. at the time that 
surface and gTOUl'Idwater samples are colleded (Seetions '7.2.4..3 and '7.2.4.4). 

7.2.4.3 Characterization Borehole 1.nstal1atIon and Sampling 

Six charaderiz:nion boreholes will be completed at au 1098 to assess baseline 
hydrologic charaetel'i:stic:s. Five shallow chataderization boreholes will be 
completed into the anuvium at OU 1098. and one intermediate chataderization 
borehok) will be comp/e1ed. to a possible pel"Ched water ~ in the Basatt·Puye 
Formation (250-300 1:). The locations of these ~ are shewn on Figu'e 
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TA-41 TA-2 

fj 

1 
Quale 
Mountain , Fault ~ 

• Shallow Charac~eri~atiQn Well: 

~ 
Alluvium (nomlnal16 It depth) 

0 1000 It A fntermediate Characterization 

l t 
Well: Basalt·Puye Formation 
(nominal 250-300 It depth) 

Figure 7.2·1 l.ocaUon 01 proposed baseline characlecizati9l1 wells 19 be completed [nto atluvium and basan·Puye FQrmation . 

• • , ; 



• 

• 

• 

Evaluation of Salid WB$l'~ Manag~mtJm Units ar iA·2 and iA-41 

7.2-1. One shallow borehole will be installed at the western boundary of OW 
'098 to assess the Quality of incoming gl'OU1'ldwater. The next shallow (<50 ft) 
borehole will be installed below the sewage treatment plant at TA-4' to evaluate 
the impact of the plant on alluvial groundwater quality. Two additional shallow 
boreholes will be installed on either side of the Guaie Mountain fault zone west 
of the main buildings of TA-2 to assess. the effect on water flow through the fault 
zone. The last shallow borehole will be placed east of the main buildings at 
TA-2, on the south side of the stream. to evaluate groundwater quality 
downSream of the main TA-2 operations,. 

The intermediate characterization borehole will be placed at the eastern 
boundary of TA .. 2. This borehole will be used to identify the existence of a 
possible perched WIller zone in the BasaIt.Puye Formation and to evaluate the 
water quality of this Wlder zone it it exists. During Phase II activities. if additional 
boreholes are CO!'nJ:Heted in tl'le Basalt-Puye Formation. the effect of the Guaie 
Mountain fault zone on the anticipated perched water zone will be evalua\ed 
using these boreholes by observing differences in water level elevations and in 
groundwater quality within corresponding hydrologic units. 

The shallow boroholos (except lhose on either side of the Guaie Mountain 
Fault) will be completed as alluvial wells with 2·jn diameter PVC. or suitable 
equivalent, well screen expeded to be approximately 5 to 10 tt in length. The 
shallow boreholes on either side of the Guaie Mountain Fault will be completed 
with 4-in diameter stainless steel casing. These boreholes will be completed in 
accordance with applicable guidance from the EPA Technical Enforcom"nt 
Guidance Document (EPA 1985) and !.ANI.. SOPG listed on Table 7.3-1. 

The intermediate borehole will be drilled to the Basalt-Puye Formation and 
completed either as a characterization well [If water is present) or for vadose 
zone characterization. The anticipated hole total depth is not expected to 
exceed Q nominal 300 It below land surface. The borehole wiU be completed 
with a minimum 4-ln. diameter surface completion. The eharacteri2ation well will 
be constructed with a surface casing extending below the surface alluvial 
aquifer and grouted in place priorto advancing the borehole to the planned hole 
total depth. The borehole completion will be dependent upon the hydrogeologic 
conditions encountered at the BasaIt·Puye Formation. In the event l=Ierchecl 
water is found, the borehoie will be completed wit'" Q stainless steel screen. or 
equivalent. 5 to 10ft in length and stainless. steel c:a.sing to the boundary of the 
perched zone. From the perched zone boundary to the surface. an altemate 
casing. such as standard steel or PVC may be used. with a dielectric, to 
minimize cost. A permanent ground water pump suitable for the collection of 
defensibJo groundwater data may be installed. In the event that perched water 
is not encountered. the borehole may be instrumented with a porous cup 
vacuum Iysimeter or altemativo vadose zone monitoring instrument. The 
borehole wiU be completed in accordance with the applicable guidance in the 
EPA Technical Enforcement Guidance Document (EPA '985) and applicable 
LANI.. SOPs listed in Table 7.S-1. If waler is encountered below the alluvial 
aquifer but at a depth more shallow than the BasaIt.Puye Formation, completion 
of the borehOle to the Baslt-Puye Formation will be reassessed. 

Core material from all characterization boreholes will be field screened for 
radioactivity. If sections of core are found to have anomalous. radioactivity. 
samples will bet collected and analyzed for the baseline potential contaminants 
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EvaJuation of SDlid Wss:e Manag,dmenr Units at TA-2 and TA-41 Chaprer? 

oudined in Section 7.2.3. At 1eG$t four samples will be colladed tor analysis 
between, the alluvium and Basalt - Puye formation. with sampling biased 
towal'd$the shallowerdepL"'Is. Additionally. at least one sample will be collected 
from the intermediate characterization borehole from the Basalt-Puye !=ormation 
and analyzed for ba:seline potential conUlminants. 

GroundwatarSampling 

Groundwater from the shallow boreholes will be sampled on a quanerly basis,' 
forthe first year to determine if the groundwater quality is affected by seasonal 
variation. Water samples will be coUaded in accordance with LANL. SOPs listed 
in Table 7.3-1, and will be ans!yzed for-the listot constituents provided on Table 
7,2-,. The need for-additionai quarterly :sampling will be evaluated on,the basis 
of the filSt four quarters of sampling. In the event the first tour quarters do not 
indicate that seasonal changes affect the groundwater chemistry, sampling may 
be cunailed to cnce e"ery six months in coordination with the needs. of the 
environmental surveillance group (ESGl of the laboratory. Alternatively. 
significant fluctuations in the obser.red groundwater chemistry may necessitate 
cominued quarterly'sampling for environmental restoration requirements in 
preparation forfunher characterization activities. 

Groundwater will also be collected trom the intermediate borehole and will be 
anatyzed forthe constituents shown on Table 7.2-' on a quarterly basis or as 
water is available for collection. Oata from this borehole will not provide PRS
specific: information. but will indicate whether additional characterization of the 
perched zone is necessary at OU , 096. 

Samplos collected from all boreholes will undergo field analytical measurements 
of temperature, specific: conductance, pH, alkalinity. turbidity. and dissolved 
oxygen. as described in LANl-ERoSOFl-oe.02. Groundwater samples will also 
be anaty%ed fol" major anions (chloride, sulfate. phosphate. and fluoride) as 
determined by' ion chromatography, and major cations (calcium, magnesium. 
potassium. and sodium) determined by .ICP-MS. minor trace elements 
determined b~' CP-MS. and environmental isotopes including 
hydrogen/deuterium and oxygen .. ,61oxygen·16 (see Appendix C. Section C.3 
for a complete listing of isotopes)~ These isotopic analyses are required to 
determine the recharge flux and soun:e(s) of groundwater. for example tritium
contaminated alluvial groundwater. within the potential Basalt-Puye Formation 
groundwater. 

7.2.4.5 Surface WatlrSampling 

Surface water samples from Los Alamos Creek will be collQded at the five 
Ioeations of the stream sediment transedS. Water samples will be collected 
quanerly for one year,. and will be analyzed for the constituents shown on Table 
7.2-". Addi:ionally. surface water samples will be analyzed for major anions 

e .. 

e'; 

(chloride. sulfate. phosphate, and fluoride) as determined by ion 
chromatography. and cations (calcium. magnesium. potassium. and sodium) 
dotermined by ICP-MS. and will also undergo field analytical measurements cf e, ',' 
temperature. specific conductance. pH. alkalinity. and dissolved oxygen. , 
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LeY" rrr Method 

Gas flow proportional COUNer 
Gamma spedrOmetIy 

Radiochemical separation and 

~ spectrometry (pIuroruum) 
Oistillation and liquid scintillation 
EPA Method 6010, 
EPA Method 245.1. Manual 

Cole:! Vapor Technique 
EPA Method 8270-
EPA Method 8240-"' . 

EPA Method aoeo-

TABL.E7.24 

SUMMARY OF ANALYSES FOR au 1098 

BASSJNECHARACTER!ZAll0N 

Surface 
SoU 

24 
24 
24 

24 

2S 

4 

5 
4. 

JiUTDb!rotmtxm 

Sed1."MI'Jt 
TraNI4ICtS'" 

17 
17 
"[7 

,7 
"[8 

4 
4. 

4. 

4. 

5 

, 
2 
1 

7 
7 
7 

7 
8 
8 

1 

2 
1 

6 
6 
6 

6 
6 

6 

, 
2 
1 

" 
" ,,;., 

'" .. 

.' . .. .-.. ,.... 
'.J 

• ~Ies at sediment transedS and surface waterto tte collected frcm flYe locations in 1he creek quarterly fer 
one year. Totaisin these columns shoulct be multipJitld byfourtoaccountforthe nurnberot anaJyses.tobedcnefOt' 
one year. 

- Groundwater will be collected from six characterization boreholes (fIVe borsl'lo:es completed in alluvium. one 
borehole completed in Basatt-Puye r:Qrmation) quarterly for one year. Totals in this.c:oh.tmn should be ~ by 

. , fourto account for the number of analyses to be done for one year. 

- 20 percent of all' samples will be collected for Appendix:. IX analysis (includes semivolatile organics ancl 
organochlorine pesticides). 

- 20 percent of all, samples will be collected for Appendix IX anaJr...is of voiatile organics. One extnJ scimple is 
counted to include 'the trip blank required for sample loca1ions with volatile organic analyt'..is. 
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$amp .. ScrHning and Analysis ,.~-': 
AU ample padcages. wiUbe screened forradiation using an alpha scintillometer., , ,,-' '~'''i;'' 

, ,micro R meter .. and pancake GM counter. pricr to shipmenrtothe Iabor.atOlY for' , 
~Table-7.2-3 summarizes, the number of samples to' be analyzed for , ' 
each specified method ofanatysis. in Table 7.2-1forbasefine char:actarimUon 
samptes.. Present screening ac:Don,leveis. pradical quantitation limil.s.analylical' 
med1odst. and required sam,:1e size for-each anaIyte are presented in Table 5.1 
in 1he Quality.Assurance Proiect Plan for OU 1098 (Annex II). " .,' 

7:z.5. 

7.2..5..1- a.otKhnicaJ Analysis Of,Solis and' SedilMnta-

Setl and sediment samples identified during baseline characterization which are 
repesentazive of different soil types within Los Alamos canyon, will be analyZed, " 
forgeo«ec:hnical propenies.. These data will be coUec:red in suptXltt of a baseline 
riskassessmen~ Geotechnical properties. to be analyZed are: 

• ASTM soil dassific:ation", 

,. mineraJogical CCJmposition • 

• bc.IIk densily. 

• porosity (total and effective) .. 

• total organic carbOn" 

• "permeability orhYdraullC conductivity., and ' 

., I<d (distribution coefficient). 

7.2.S.2, 

~ ", 
" ...... ,,' 
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" ". '; 
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, ':;,::':;:"'~( 
Releases of 1riIium resutted from a leak in the primary' cooing water system at .'" ,:, ; ;:':. ':~: 
OWR. The leak occurred from a break in a weld seam in a section of the delay ",' "', . ' 

, fine running from, TA-2·1 to· the surgetanlt. This release was discovered In' ':~, :.: I,.~ 
January 1993' and'was, within· the Guaje Mountain fault zone~ Tritium was'· ,', ~': ,. '.,.~ 

" 'leakingftom the'delay lineata rate of up to 70 gallons percSayuntil March ,1993 ' ",''':: '::, 
when the cooling' water W8$ drained from this line. Typical concentrations, of ' "":;', '~:"':': 
rritiuminthe cooling water ranged from·1 5.7 x, OS to 2O.2X,OS pCiIJ.., ' .::,:::::;,: 

: '. ,-..: ~ ::. . " 
Although VanimBn,and Wohletz p~,a general geologic map·in 1990,that .: ,>.: "':';" 
incluc:!ed TA·2 and TA04l and other areas. ot Los Alamos Canyon (see FIgUIe , , ,"', , <::! 
4;.5-2) 8$ discussed in Chapter 4. more detailed fracture-density' mapping is, ", ' , 
required to, c:hatac:terize the Rendija canyon and Guaje Mountain faults in" ' ',. 
sufficient detail'1orthe purpose of the TA·2 and TA-41 RFJ~ Additional data .... . '~':-,: 
necessary to evaluate hydraulic Pl'Qf)I!rties relevant to modeling'the movement, , ' ,', ' ';: 

" of groundwater at QU' 1098 (due to ,this documented ,tritium release). Sy' . '.';";: 
,incorporacing new data from the TA-2-and TAoo4' RFI.as..welfas other'. ,:': f-: 
information which,wasnotavailable in, 1990. an· updated hydrogeologica1 map. " .,. ' •. ~' 

, 10.-

'. , " I '. '~ , 
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ChaDter7 Evalustion ()f Selid Waste Management Units at TA·2 BI'1d TA-41 

of TA·2 and TA-41 will be produced. 

Surface geological field work will be earried out at the TA·2 and TA-41 au and 
outcroppings to supplement data obtained from boreholes. The geological l"NlI) 

will bo updated from Vaniman and Wohlet2: (1990. 0541) as. additional 
information is accumulated during the RFl and will summarize ex:i:s1ing ba5eline 
geological information to support subsequent site characterization that may be 
required. The geological map will show the distribution of TA·2 and TA-41 t'OCk 
units and surficial materials as well as. the orientation and dip of contacts. 
bedding planes. fo\l.ations. faults. and other discontinuities. Tho geofogic:al map 
also will show the lateral extent and thicknesses of rock units and major 
subunits. including their relative offsets. orientations. and fradure dansity. In 
addition. the TA·2 and TA-41 soil maps shown in Figure 4.3-1 will be updated 
as additional information is obtained during the RFl. 

7.2.5.3 Geomorphic Characterization 

Geomorphic eharaderization of Los Alamos Canyon will identify significant 
erosional processes. tha: may compromise the stability of TA-2 and TA-41 PRSs. 
ovefvaried time scaJes. This charac:teri:ation willgenefate a 1:3QOO.seoie map 
(based on aerial photographs) emphasizing erosion and deposition areas 
relevant to TA·2 and TA-41. This map will include lanctforms and drrunage 
patterns. sites of adive and potential erosion... and potential infiltration areas. 
Soil series. colluvium and artificial tin. and. the degree of $OU profile development 
win be identified.. 
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ChaDter7 

FlB.D INVESTIGATION METHODS 

7.3.1 ~IdSurveys 

Phase I PRS investigations will begin witn an engineering survey and. 
environmental survey (radiologicaI.. metal detedor. and/or inorganic: and. 
organic) to -characterize each site before satn;lles are colledecL SpecifIC , 
methods for conducting these surveys. are discussed further in Appendix C 
(Field and Laboratory Investigation Methods) of this work plan. and in specifIC 
LANL. Standa.n:f O;:>erating' Procedures (SOPs) listed in Tabie 7 ~1. 

7.3.1.' e...,ginMring Survey 

Each PAS will be surveyed .tlCcon:1ing to )::l'OCedures documented by L.os 
Alamos NationAl Laboratory Facilities. Engineering.. The survey will loca:e . 
facilities and components associated witn the PRS and surface features.. 
Additional features. grids, or locations. will be staked according to. samp~ng 
plans discussed later in this chapter~ The grids will be used to Iocate'radiation 
surveys (walkollers) and. in 'some cases. to seled sample locations. Resutts.ot 
'the engineering survey v.in be recorded on the site base map, and all located 
points and survey lines will be recorded by the New Mexico State P1ane 
(NMSP) coordinate system. This survey data win be incorporated'into the 
Facility for Information Management Analysis and Oisplay (F1MAO) da1a base. 

7.3.1.2 environmental Survey 

An environmental survey for radioactivity will be'conducted at each PRS. At 
specific PASs. surveys for organics may also be conducted. The grief pattern 
established 'during the engineering surveys will be followed during the 
walkovers $0 that observations can be referred back to base maps of the site. 
This grid-panem search will ensure effl!lClive coverage of the areas having the 
maximum likelihood of elevated surface and subsurface contamination. levels.. 

, A preliminary radiological survey will be conduded at each site and in the 
industrial areas of TA-2 and TA-4' prior to sampling activities. This survey wilt 
be done using a variety of instruments, including an alpha scintillometer. micro 
R meter. field instrument fordetedion of low.level radiation (FIDLER). 2 x 2 Nal 
detector. and pancake Geige .... MOller (GM) counter. Addit;ona! metal detector 
surveys and surveys for semivolatlie organic compounds (SVOCs) end volatile 

, organic compounds (Voes) will be conductod as described in the individual . 
sampling plans.' Any positive resu~s or observat;ons will be recorded on the 
base map of the PAS. In addition to charaderizing tne PASs. these surveys will 
ensure the heaJth and safety ot personnel working at the sites. 

. The environmental survey will be used to seled Ioc:ations for biased sampling. 
the purpose of which i5 to maximizenhe chances of detecting contaminants. at 
the site. The resu~s of the environmental survey will be used as a prelimiruuy 
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AcnVITY 
" S¢aCe s(HVsecfun&nt Sanl>ling , 

~ flOCluc:fI~ l(ans~t sampling) '-

8ofeh01e insiaKali9n end 
$Ubs~dacesoisa~ng 

i:l '," (sludge drying bed)'~ ~ 

, . 

t 
~, 

J 
.'1 .. ," , 

Siudgelsemmenl safT1>1ing 
sUmPs,catch basins, or 
drywels , 

.. TABLE 7.~·1 . 
. $AUPU~ METHODS 

PHASI; I AQTlVtTlES ~ 01) 10M 
".' '" 

TECHN,c;.UE 

GenII.' SafJllling InfAruetloosa . 
Aell;t Health' and Safet~ ~ -
Reltt Surveying 91 Saflllle LocaliQn$ . 
Hafl(J.held lm.truments for Field ~eening <>I Radioa~UVq 

. ~ SLO$Ianees . 
, Hand·held ln$tru~nI$ for Field Scteening (){ VOC$ 
Spade and ~ MethOd.fOf' CoIect~ (If Sol SilO"f'!es 
Stalrdes$ Sleet Surface Soil SatrJpler .' 
Hand Atx,Jer arid ThlrrWaII TlI?a San~fer 
Seamen( J,4a,erial C9116cti90 ~ ~ 
Curalcrial S.ampre ManaQement0 , 

General SafTllling Inslructioo$a 
Field Healt~h and Safe'vb . ~ 
Field Surveying of Sal'f'Clle L~ic:Ins ~ ~ , 
.... and·held Instn,ments for Reid Sae(lning of Radioactive 

Stbstances . 
Hand-hekJ instri,tment~ for Reid Sueenin9 01 VOCs 
Drillin9 Methods and 0riII Sile Managemenl 
general80rehQle to1;J9ing ~~-
Soa and Roc~ 8on"hoIe LOgging and San'fllil'lq 
Hand AI:J9et' and nlin-WaU Tw. Sal'f'Cller 
FieH~Hardng,'ard~dBoRida~\:filIs 
Spill <;;ontrol During Oril6r.g ~ 

~Ufatorial Sample ~nagementC 

Gen~ral SafTllling Inslroclioosa 

Fierd Health afd'Safelyb 
General Surface Geophysics 
Seamenl Material Collection 
CQliWasa Sampler 'or ~id$ and Slurries 
Trier sa~r for Sludges andMobI PQwders C?r Qrantdes 

. i. 

..... 1:-" 

~"l .. ", . .. ", .. ·,'::'::\:;:Y' ;\) 

. LANa. lOP '. 

LANl.·ER·SQP-Ql.QI·W 
LANl·ER·SOP-02.0It11 
TBD . . 
TOO 

TBD . 
tANL·ER·SOP«l Q9 
LANL·ER·SOP.()q,11 
LANL·ER-SQP-OO,.1Q 
LANl'ER-$QP-QG,14 
. t.AN~·E.R·SQP.l?Qt-~ 

tANl·ER·SOP-QI.01-00 
. tANl·ER·SQP-Q2-Ql, 11 
'T80 
T80 

TOO 
lANL-ER·SOP-Q4,()1 
tANL·ER·SOP~4.Q4 
LANl-ER·SQP-()6.12 
LANL·EA·SOP-()(i.10 
LANL·ER·SOP· i 2.oi 
TBD 
LANL·ER·SQP·12,QI ~ 

LANL·ER·SOP-oI.OI-06 . .. . " 

LANL-ER,S9P--9~.01·11 
LANl·ER-SOp·«l02 
LANL·ER·SC;>P.()(),14 
LANL·ER·SOP«l.15 ~ 
LANl·ER·SQP-W.11 

~ 

.' .: . ~ 

f,' t ;. 

~ 

I 
f 

fi~ 
~. 

~ 
i.1 
~ 

1 
i1 
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~ e" ~" ,~ 
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. TABLE 7.3·1 (ConUnutd) . 

::D lANLSQP r lJ . ACTIVITY TECHNIQUE 
~ 
0 CoIloction 01 Sand~ Packed Powder, or Granule S3~es X- LANL·ER-SOP-06.18 

I \1$lng the Hand Auger 
'I 

..... WeIghted Bottle Sampler 'Qlllquld, and Surles 1n Tan~$ tANl·ER·SOP-OO,19 
51 . FlakJ l.ogginJ .• Iar:.t aid ~ d BoIWde Mitemh : LANl·ER·SOp·12.01 

.0 Curatorial Sample nagemen\o '. , LANl·ER·SQP·12.01·05 
c ... 
2 S\lrfacow;der $8mp1ing . . Goneral San~ling Ins'l\.ICtion~' LANL·ER·SOP-01.01·06 PI . "" . 

Aeld Heallh and Safel/» . LANL·ER·SOP-02.q1.11 
Surface Water Sarrping . LANL·Efl·SOP-06.13 . . 
Collettion and Analy$l$ of Water Samples rOf Tritium LANL·ER·SQP-06.XXIJ 

Curatorlal Sample Managomen\O . LANl·ER·SOP·12.01·05 

Groundwater sampling Qenor~1 Sarrpfing In$t~tIOn$a LANL·ER·SOP-01.01.()6 ~ 
Ao'i Hea1lh and Safol LANl·ER·SOP-02.01·11 I FJu'ki level Moasurement LANL·ER·SOP-07.02 

it = W.b'Atl~SMt*tgdGrot"M'ftler LANL·ER-SOP-Oa.01 
::J 

$!. 
« Aekt arokal Measurements of Grouildwater Sarl'{lles LANl·ER·SOP-06.02 

~ w SafTl}rrng 01 Votat~e Organks LAN l·ER·SOP-W.03 
SoIl Water sa~e, . LANL·ER·SOP-06.05 ;E .. 

Collection pnd nalyslt of Wcslor Sampfos for Tr~lum LANL·ER-SOP-06.XXd i . Cural(>rtal Sample Managemenl° LANl·ER·SOP-12.01·05 

Monitor welt fO$laltalion and F1eJd Hoahh end Safelyb LANl·eR·SOP-02.01·11 f 
dovek>pmenl Monitor WoU COn~tructkln lANl·ER·SOP-oS.O I 

Well Dove 1opm6nl LANl·ER·SOP-()5.02 .. i 
a General Sampling In$truetionslodude seven SOPa: §: 

SOP·Q1.01 Genora1In$1ruction$ ror Ackf fnvos,tlgallons Lt· 
801'.01.02 Sample Cornalnors and Pf8servatbn ~ 
Sop·o 1.Q3 Handling. PtlCkagingf and Shipping ~r SaOllles i! 
SOP·01.o-t sa~'e Controt.nd Flold OoeurTlordal1on N 

f 
SOp.ol.Q5 Fie Quaflt)' Control Samplet 8. 
SOP-01.06 Mana~.mem of AFI-aenerated Wa,'. ' 

i sOP-Ot .xx D~ta alidatlon Procodures (pfoe6dur. nurri>tr rKlt VO, anlnged) i! 
~ 
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TABLE 7,34 1, (C+~tJnutd) . 

.. . . 
ti Hoafth aOct SafetY IIl,i" Field In~lrueti6n.lndud. ~.;, SOp,:' i· . • .... 

(PrW$dur6$ are III pr6paration and Wil be finalized prior (0 initiation ~ Pha$e I drilling and ta/lllflOg a~IMly) 
. SOP-o~.Q1 Ptt'$OMl Proeecrtivo Eq'ltpmenl .. . 

sQP·Oa.Q2 Resplralorf .' . . '. 
SOp·Q;!.Q3 Pre-Enlry Brr&fio~$ f()f S~. Pt'$onnel 

.' SQP:02.04 P,,·Er:t'ry ~riefings f()f Vl$iIors : 
. '. SOP-Q2.Q$ Safety Meettn9~ and In~tions . 

SOP.()2.Q6 Heat .01;1 Cold Str~$$ and Natural Hazardt 
SOP-o;!.Q1 General Equipment r;>~arnlnalion . 
SOP-02.08 Pel$QMet beoontarrination· '. .' 

. SOP~2:0$ A.cdUnt/lncl4enl Reportinu . 
SOP·O~.1() Radialic,m Proleefion' 
SOP-02.11 TrarnJn9 fl/il:l M6dical Surveillance 

c Curatorial S~Ifl>'e Manaoemenl lOSlruclion$ rndooe rIVe SOP,; . . . . . 
(Procedures ara In pi'eparati9n tln4 will be rltia~ed prior to Iniliatlon 91 Phase I driDiOS1 and SBll"f1ing activity) 

SOP·12.01 Fiek,f lOO9in9, Haooling. and QoculTI6nling Borehol$ Sa~es . ' . 
. SQP·12.02 T.anspotl and Receipt of B9rehole SafTllles by the Curatorial Management Fad~t . 

SOP.12.03 Phy$1¥al Plocessin9 and Storage 0( B9rehole samples at the Curalorial Managem~nf Fadity 
SOP,12.Q4 ExamtnatiOn of Saffllles a1the ~uralorial.Mana!Jement faeirtty '.. . 
SQP-12.Q5 AccepCance Qf Non·8ofehole S~uJllfe$ by the Cura,orial Management FaC;ilify 

'; . 

. ' 

d LANl.EA·~QP·Q6.XX •. Collection aOf:l.Anatysls· of 'Water Salfl>les for Tr~ium' PrQCedure is In Ihe reo.-jew process and a SOP numt>er 
has not yel been aS$lgoed. . .'. . : '.' ~. . 

T80. Procedure 10 l>e developed. 
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assessment for areatS in which contaminants are not expected. Negative 
environmental results do not constitute conclusive evidenc;;e of the absence of 
contaminants: however. positive results obt.ained at the beginning of PRS 
characteriZation will allow 10rconvenient redirecting of the investigation plan:s. 

7.3.2 FJeld SCreening 

AU collected surface andsubsurlace samples will be field· screened for gross 
alpha, beta. and gamma radioactivity. Samples may also be screened for 
organics if required in PRs-specif1C sampling plans. Reid saeening differs from 
field surveys in that field surveys cover the entire PRS area. whereas field 
screenirtg is done at the point of sample collection. Uthologie logging of core 
samples is also only done at 1he point of sample collection. 

7.3.3 Fi.1d laboratory Measurements 

Samples from areas identified as radiological anomalies (as defined in secion 
6.1,4) will be coUected for mobile rseld lab measurement of gross alpha.. beta. 
and" gamma radiation. This measurement will ptCYide a c;uantJta1ive check on 
field survey and screening measurements. 

7.3.4 Sampling Methods 

. Types. of samtJies to be collected for Phase I PAS investigations include surfaO! 
soiVsediment samples. subsurface samples. sediment transects. and sur1ace " 
and groundwater samples. Methoc:Is. for collecting thesft samples are listed in 

. "Table 7.3-1. and are briefly described in Appendix C of this work plan. Oetailed 
instn.lCtions for sampling are doscribed in the specifIC LAN!.. SOPs referenced in 
Table 7.3-1. 

7.3.5 Drilllng.nd Sampling Strategy10r Reid Operations 

Pers(mnel who are conducting SUbsurface investigation.s wiU utirtze drilling 
techniques thatare dependent upon the type and quantity of ~ material 
required. the planned bore~ft total depth (TO). thft constituents. of intere$t. 
type of contamination controls. and rigor associated with maimenance of the 
sample integrity. In general. two primary forms of dnlling are routinely utlized at 
the Laboratory: hollow stem augers with 5-tHong split barrel sarnpjers 10 depths 
of a nominal2S0 It below ground surfaca (BGS) and rotary systems to depths 
greater than 250 ft. The following discussion identifies. key components 
a5S0Ciated with 1ha ~ion of the appropriate dri51ing and sampling strategy to 
be incorpor8!ed into the decision process. forthis RFt Wcric Plan. 

HoROWaSfem Aug.,. Systems. Hollow-s1em augers. with S-n-long sptit--barre! 
5BmpIers are used routinely 10r drnrlng a."Id sarnpiing (coring) to depths of up to 
250 1t beJow" g7OI.Ind surface (SGS) in volcanic tuff. HoUow "s:em augers with 
split barrel samplers can be used to obtain HX· or CP~e (variable diameter) 
core material for radiochemical and/or dlemic:aJ analysis. Auid circulation is not 
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requited to drill and sample with a hollow stem auger., a significant advantage 
over conventional rowy applications. In some cases. deionized water may' be' 

· introduceddirect!y to the borehole with a deooMaminated stainSess-st84M dart 
bailer system. The- prime disadvantages, to the system are' its depth limitation 
(may be less than 3CO. ft it basalts, are encountered) •. rate of penetration. and 
disturbance to· core material' associated with the: sampHng process,. and,' . 
generation of telatively large velumesot "cutting'" materials that may include' , 
contaminants: at some sites. . 

· . Quality assurance (CA) procedures, will be implemented, and are critical to the 
i~ ot thissarnpNng strategy~ This type of equipment is expected,to· 
be used for shallow drilling and sampling. ' 

Rofllty Drilling Systems. Drilling and sampling operatiOns 10 ·depths,·g .... t.r . ., 
than 250 It (in voleanic:tuff) will generally utilize a rotary drilling strategy. RObUy: 
systems 'with wireline coring systems, capable of providing HX;" 01" ePce 
cores. may be employed. In' general" the core barrel' will, be lined to facilitate' 
sample handling and containment at the' surface •. Several fotma, of rotary: 

· wireline systems may be used.and will include. but are not limited to. a punch 
core .. modified pitcher barrel. and conventional rotary wire line system. Fluids to· 
be cin:ulaled in the rotary systems may inc;Jude. but are not limited to. air;. water. .' 
and inert gases (e.g •• , argon). Sidewall c:ross-contaminackm wilt be minimizl!!ld by . 
utilizing ccnventional circulation (!hrough. the bit) .. In general. circulation fluids' 

,/./ .. ' , . 
"," .. 

will rely upon air tilt«!ted through a higHfficiency pet1iculate air (HEP A) syetem, .' .' . : ":. :: 
or ~ an ail" mist using deionized waler:. The inert gas: may be introduced to· ' .. .. ,. " 
those environmenlSwhent the redox potential,' is:a significant. concem •. The . ",-: 
precess by' which the appropriate circulation. fluid· is selected will be based on· . ' .• ~~:~. 
the 1819« analytes. target sample . depth. and sitHpecific borehole ccndltiona. '. '" ' ::.:: .. : 
Steps. to avoid the introdUdion of muds. special polymers. and otherproprietary," .: ' .... ~:;~. 
c:cnstituents will be minimized and ,will be utilized amy aberfiekt personnel have . 
detennined thar. the .hoJe cannot be advanced without the :special additives. 

Rotary-systems facilitate drilling and sampling to greater depth ,and completion' 
of' larger diameter boreholes than those systems typically associated· with 

. hollow stem auger e«:Iuipment. In general .. rorary applications have a greater ' 
rate of penetration than that of holloW stem auget'tooling and can,be used to 
cotl~ core from hard rode systems.. The primary disadvantages Of rotary 
$)'St«flS. ant the- need to-circulate a tJukf in the borehole ancf potential impec:ts. 
associated with the circulation of the fluid.' . 

Borehole particulate and gaseous. tracers. will be utilized. as appropriate., to· 
assist with the process of determining sample imegrity· and overall adequacy of . 
1M sampling program. Orilling and sampling procedures will be implemented' ' .. 
and ~ed forall fieid operations.. '. I 

. . 

AJl~DtIll1ngSy.sam& In some cases. specialty drilling systems may be 
ccn:siderecL Alternative systems that may be considered ·include. bur ant not 
rlmited to. sonic driling .. horizontal drining. and duaI-wa1l reverse air systems. 

· These systems will be considered for applications that are difficult to, . 
accommodale' with the systems discussed above. The sonic syatem wiD be . 
ccnSdered in those environments. that reauire minimal to· negligible generation . 
of dust and cunings at :he land surface.: The horizontal systems. will be ubliZed . " 
to·ac:;cess areas. beneath existing structures. and the duaJ-wall reverse air 
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systems will be employec1 when circ:ulaficn loss. if; a pmbIern in the ~e. In 
general. theSe systems ant not well developed for c:orinv applic::ations. but the . 
applicable technology is evolving raptdly. 
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ChllotDr7 !:valuation 0; Salid Waste Mafl89~ment Units Jlt TA·2 and iA~1 

7.4 SWMU NO. 2..003. DESCRIPTION OF OECOMMISSIONED 
REACTOR WASTE UNITS 

7.4.1 SIt8 Description and History 

There hava baan three types of nuclear reactors located in building TA·2-, 
since its eSU'lblishment in 1944. The first reactor wa.~ the "Water Boiler: which 
was in operation from 1944 to 1974. SWMU 2-003 jnvestig~tions address 
potemial comamination associated with Water Boiler operation. as descnbed 
further in this section. The second reactor was known as Clementine and was in 
operation from 1946 until its decommissioning in 1953. There are no known 
SWMUs directly associated with this reactor. The 1hird reactor is the Omega 
West Reactor (OWR). which has operated from , 956 to the present. SWMU 
2-004 investigations address potential contamination associated with OWR. nnd 
is described in section 7.5 of this work plan. 

The Water Boiler reactor, n liquid-uranyl compound fueled reactor. was in 
operation from 1944 to , 974. and was. doeommissioned and docontaminated in 
198&087. Primary reactor water from the reactor contained a uranyl nitrate 
solution which underwent fission processes. rf)$Ulting in a wide variety of fission 
product~ including cesiu,.,....'37. strontium-SO, and lecnnetium-99. Secondary 
reactor cooling water. whie."I containeci small amounts of fISSion products, was. 
routinely discharged to Los. Alamos Creek. In '964.1.\ water hold-up tank 
[SWMU 2.()03{e)] and alarm was installed to collect :'loflCOndary COOling water in 
the event a break occurred in the reactor cooling coils with subsequent 
infittration of primary reactor solution into secondary cooling water. Prior to '964. if such a break occurred, primalY cooling water ccnttlining uranium and 
fission products wouk1 have been disct'wgecl into Los Alamos. Creek with ~ 
secondary cooling water. 

Otf-gases from the Water Boiler. which contained low levels of ga.seous.1ission 
products including c:esiU""137. strontiu~90. tecnnicium-99. am iodine-13i 
were routed through an underground gaseous effluent line to the mesa top 
:!lOUth of the reactor. where they were discha.rgod through a G:aCk. The foUowing 
units were associated with the Woter Boilef'for otf"93S handling: 

,. The Slack gas valve house (TA·2 .. '9) 12.o03(a)l and a ~ 
in. east-iron pipe. through which three smaller lines I'8ssed 
from TA·2·1 to TA·2·19 (line ~'?). were decommis,s;oned in 
'960. Line niwas part of the filtered gaseous effluent line that 
ran from the Water Boiler to the s.tack on top of the mesa sout/"I 
of TA·2. The stac:k. gas. valve house W8S D. heavy. reinforced 
concrete structure r-noa:ly above ground.. with ~ of 11 
1t by 9ft by,O ft high. anc1 1B-1n.-thick walls. Its purpose was to 
provide valves. pu:mps. and a shielded tank wher& condensate 
from the gaseous effluent fine could be c:oIleded and handled. 
(Figure 7.4 .. ',. When they were removed., line 117 and. 
building TA·2-19 showed a contact reading of 3S mRlh. but the 
soil boneath them was reported. to be clean (Eider and. KneeU 
1986. 14-0014). 
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ChaDter7 Eva/tlaWn of Solid W.;ste Managemerr: Unl1S M TA .. ,2 anct TA ..... 1 

2. 205 tt of S.in. stainless steel gaseous effluent trnnspCrt line 
(line 119) and condensing trap TA-2-48 [2-003(b)] were 
removed in 1986 (Figure 7.,4.1). Wne "9 was used to carry 
gaseous effluent from TA-2-,9 to the intersection with the 
Omega West Reactor (OWR) vent line (behind warenouso TA-
2-50). TlI,·2-48 was a condensing trap and ccns.i$ted of a 
concrete manhole superstructure and a small-diameter 
standpipe tnat intersected the gaseous effluent tine (line" 9) at 
its low point between TA-2-19 and its junction with the OWR 
vent tine. About four times a year until '961. materials with an 
average activity of about 12 /.lei of cesiuJ"no>'37 and iodine-,31 
were cleaned from the trap of the &1aek and dumped on the 
alluvium in the canyon (DOE' 987, 0264). Soil was excavated 
around the site to e)(J)8dite the removal of both structures. and 
cesium·137 contamination of the soil was found. Final 
radioactivity concentration in the leachfield at the site was '000 
pCVg lott at a depth greater than 5 ft. MUCh of the area was left 
under 7ft ot elean fill (Elder and Knoell '986, 1,4.0014). 

3. A delay system [2"()03(c)} (Figure 7.4.') consisted of two 
stainle:s.5 steel tanks in series (each' ft in diameter. 20 ft long. 
and 4 11 underground). The delay tanks. lay parallel to each 
other and provided extra volume to the ertluent line to allow 
greater decay time for the &hort·lived radionuc:lides in the gas. 
The tanks were not a source of large amounts of radiation (8 
mRlh maximum at contact) (Eider a:1d Knoell 1986, 14-(014). 
No I'tldioactivity was detected beneath the delay system when it 
was remcved in '986 (Elder and Knoell '986, 14-00'4). 

4. A gaseous effluent transport line [200003(d}11eading 10 the mesa 
10p 10 the south consists of one section of 2 in.-diameter pipe 
and another section of 0.5 in.-diameterpipe (FlQure 7.4-'). The 
SWMU report indicates that a line was romoved sometime in 
the past., and low levels of residual activity were found where 
the line wa~ located. However, a former supervisor of TA-2 
operations indicated that there has, been only one gaseous 
effluent line leading up 10 the stack on the mesa top. He did 
state that before the stack 10 the mosa top was built, gaseous 
effluents from the Water Boiler were discharged via a -garden 
hose- that was tied to a nearby tree (Neely '992. '4-(008) 
(Figure 7.4-'). The residual contamination to which the SWMU 
report Is alluding could have originated from this pre-mesa·top 
stack gaseous effluent line. This SWMU [2-003(d)1 will address 
this -garden hose- line since the former water boiler effluent 
line (lines ,'7 and '19) is addressed in other portiOns of this 
SWMU [20003(a) and (b)l. 

5. A holding tank. TA·2-62 [2..Q03(e)]. was located near the Water 
Boiler for holding any reador fluid if necessary (Figure 7.4-1) 
(DOE '987. 0264). The tank was stainless steel {SOQ..L 
capacity} and was. placed adjacent to TA-2-'9 to collect the 
reactor cooling water in case the wa1er became contaminaled 
through a breach in one ef the cooling coils inside the reactor 
sphere. The tank was housed inside a 6 11 by 4 tt by 3 ft 
wooden shee!. Bofore the tank and associated piping and 
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valves. were removed. the radiation levels were not' alxlve 
background. Wale founct in tM tank was sampled. anct founei to 
be unconraminated. The tank was drained and removed os a ' 
unit. wilh the exception of 40 ft ot line remaining inside building 
TA·2*'. Soil samples taken from beneath the tank showed low 
activity'level (63 pCilg). This soil was removed to establish 
surface' levels that were derived at the time to be de minimus 

.', 
_ (less. than 25- pCifg) (Elder and Knoell 1986. 14-0014). The 
report does- not specify whether these radioactivity levets. are 
due to alpha. beta. orgamma emitters. 

7.A.2 Slmpling Objectives and Potential Contaminants 

Previous deccntamination and decommissioning activities at the Water Boiler 
reador have removed some of the potential contaminants of concern (COOs):
however. residual contaminants were lett in the soil and se<iiments in the areas 
of the SWMU sites. Therefore, a Phase I sampling plan will be initiated at 
SWMU 2.Q03 locations to confirm the presence 01" absence of contaminants 
above screening action levels, and to determine which SWMU units can be 
recommended tor NFA and which units- should undergo VCAs or Phase II 
investigation. 

Sa$ed on the history ot operations of the Water Boiler reactor at TA-2. the 
contaminants. that are likely to be present today in soU and· groundwater include 
tritium. cesium-137 .. strontium-gO, technetium-99, and total uranium. lodine-13'~ • ' 
manganese-56. and sodium-24 were also idontified as. primary fission products . 
of the reador: however. these constituents have shott halt-lives and have 
mostly decayed' into their stabie, non-hazardous daughterprodUC1S (xenon-' 3' • 
in:>n-56. and m8gnesium-24). Therefore soil and sediment samples collected for 
this SWMU will be analyzed' for gross alphalbeta radiation. cesium·137" 
strontiW'Tl"90. technetium-99. and uranium as well as the other potential TA*2 
ccntaminants as e>q:Ilained in Section 7.1 (see Table 7.4-1 ). 

TABLE 7.4-1 
POTENnAL CONTAMINANTS FOR 

SWMU2-003 

Potential Contaminant IAveI'lII Method I"~ 

Gross alphalbeta 
Gross gamma 
Cesium-1'37 
Strontium-90 
Technetium-99 
Uranium (total) 
Plutonium (isotopic) 

CobaIt-60 
Tritium 

Chromium (total) 
Mercury 

RR Work PI.n tot"ou 1ega 

Gas flow proportional counter 
Gamma spectrometry 
Gamma spectroMetry 
Gas trow proportional counte,.. 
Gamma spectrometry 
ICP' 
Fladioehernieal' separation and 
alpha spectrometry 
Gamma speetrometly 
Distillation and liquid 

scintillation • 
EPA Melhod 6010. lep 
EPA Method 7470, Cold Vapor 

Mq1993' 
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While there are no known SWMUs. directly associated. with the C1ememine 
reador. Its operational his:ory is imcortant 10 envi1'onmentaI inves:tigatioc'ls of 
SWMU 2.Q03 and other T,\·2 SVJMUs. due to the use of mercuty and plutorllUt:l 
in its operations. The Clementine reador was. D. plutonium-tue~ rnen:u:ry. 
cooled.. self-contained reactor. Oocument:1tion suggests. there were no 
plutonium or mercury releases to the erl".,'il'omnent while the reae:orwas in 
operation (OOE '987. 0264). However. both plutonium ana metCU1Y are 
considerec:1 extremely ~ to ttIe environment in very small amounts. and 
efforts should be mac:1e to confirm tne absence (or presence) of these 
contaminants in the vicinity of T,\-2. Therefore. soU and sediment samples. 
cxMledec1 for this S\NMU. as well as other' TA-2 S\VMtJs. will also be analyzed 
for plutonium (l$Otopic) and mercury. 

In addition to these constituents there are likeiy to be other c:ontaninants in the 
soil/sediment sampling locations. for S\VMU 2.Q03. due- to the operations of the 
Omega West Reactor. As discu:.sed in section 6..1.2,. these contaminants 
include cobalt-60. tritium. and chromium (total ano hexavalent). Therefore. all 
samples collected for S\VMtJ 2.003 will indude anatyses.1orthese con:s:ituents. 
assumrnari%ed in Table 7.4-'. at1Casc;uantrfted in Tab+e 7.~2. 

TABLE 7.4-2 
SUMMARY OF SAMPl.SS FOR OU 1098 

PHASE I CHARACTERlZAilON -SWMU 2a003 

Number of Samples 
SnUrsedImem Snb:5urt;se Snit 

Analytical samples 18 6 
CAsamples 

Rinsate blank , 0 
Field duplicate , 0 
Field b\an~ 1 0 

Total number Qf sa~IO$ 21 6 
• An 8Vsragt!1 of thrett soil samples witl bI: collsc:ed per boretlO/fJ 
- Field blanks will be submitted for uranium, cnromhlm. and mercury analyses 
only. 

7.4.3 SWMU 2-003 Sampling Plan 

Phase 1 activities for SWMU 2-003 will includo an engineering survey. 
radiologic:al survey, SUtfac:e soiVsediment sampling. and subsurlac& sampUng. 
These activities will be performed following LANL Standard Operating 
Procedures. as listed in Table 7.3-1. The total number of samples to be 
collected for SWMU 2-003 is summarized in Table 7.4-2. 

7.4.3.1 Engineering and Radiological Surveys 

An engineering survey will be performed to locate SWMU units. 2.003 (a) 
through (e). These data will be recorded on base maps of the area. 
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A radiation swvey will be conducted at SWMU 2-003 to identify potential 
radic!ogic;aJ anomalies along the removed underground effluent transport line. 
its asscc.iated strudUres. and the location of the former -garden hose" gas. 
discharge line [SWMU 2.Q03(d)}. A walkover survey of these are8S will be 
pet1crmed" and will continue until a radiation delector reveals no additiorlal 
ccntaminant locations. orto a minimum distance of 5' It along beth sides of Ihe 
effluent ttans;IOrt 6na. its. associated structures. and -garden hose- line. This sutV.., utent is based on knowledge of site operations and wiD ensure effective 
coverage of the area with the maximum likelihood of elevated surface and 
subsurface conraminaticn levels. The Jocations of radiation anomaJies above 
t'.M)·SUIndard deviaDons-from the mean radiation lew .. deteaed in these areu,. 
and the corresponding activities. will be recorded on the fielet log.. At these· 
locations. soiUsediment samples will be collected for mobile fiejd lab 
~ of gross aJpha.. bera.. and gamlTlP. radiation. If point sources are 
idenlifiec:i on a case by case basis during these surveys. voluntary eorrec2ive 
acIions (VCAs) to remove point $CUlCe$ and subsequent surlace sampling may 
be imt:'lememf.Sd atterpermined ER disposal facilities are available. 

Surtaca Sampling 

Surface soil and sediment samples. will be collected as shewn in F'rgure 7.401. 
6ghteen sutface soil and sediment samples will be collected in Phase J at 8 
depth of 0 to 12 in~ (Figure 7.4-1). Nine of these surface samples will be 
collected around the former locations of the gas. stack valve house (three 
samples) .. holding tank (three samples). and delay tanks· (three samples) 10 
confirm the presence or absence of residual contamination. Feur of these 
surface samples. wi. be coUeded around a tree to which the early gaseous 
effluent line was. tied (Figure 7.4-1). At each SWMU subunit sampling locations. 
will be moved 10 areas ot elevated radiclogk:af anomalies. as defined a.bcYe. In 
adc:tilion.. frve surface soil and sediment 5al"l'Jt:lles (making a total of 18 surface 
samc:lles to-be collected forSWMU 200(3) will be coUeded aJong the area of the 
-garden hose- Jine .. along the' area of the excavated gaseous effluent line. and 
up to- the junction of the Water Soiler line and the OWR line. in areas of 
elevated radioactivity dotermined by the radiation survey. If no elevated 
radioactivity isdetermir.ed by the radiation survey, the fIVe surface sarnp;es will 
be randomly sefected cverthe area surveyed. 

Arty contaminated material found on or near the surface associated with a PRS 
wiD be treated as. potential soun:es of contamination. Therefore. when feasible. 
such near-surface contaminated material will be removed as a VCA and 
screened for contamination. Soil and sediment that are in contact with any 
contaminated debris or anifact will be characterized • 

. Subsurtac. SampUng 

Two characterization borings will be done at SWMU 2-003 for Phase I . 
investigations. as shown on Figure 7.4.1~ The eharaderization boreholes are 
intended to confirm the presence or absence of COCs at the decommissioned, 
reactor waste units.. These borings will be located at the former location of the' 
gas stack valve hous. and holding tank. and the former' location of the delay _ 
tanks. 
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A hollow1tem auger or other suitable drilling technique will be usod to drill the 
characterization borings to a minimum depth of ,S ft to determine if subsurface 
soils/sediments nave been impacted by poSSIble SWMU releases. A Soft-1ong 
split-barrel core sampler will be used lo-collect continuous soil/rock samples in 
50ft intervals. When the core sample is retrieved, it will be screened along its. 
entire length for radiation. One sample will be collected from each boring at a 
depth of 0 to 12 in. One to lhr&e samples will be collected from the rerraining 
depth of each boring to account for potential heterogeneity in contaminant 
distributions within the allwium. The samples. will be taken from the section of 
core with the highest observed radioactivity. If no anomalous radioactivity is 
detected. the samples will be collected based on lithology and visual 
observations. The exact depth of ~ sample collacted will be recorded in the 
fteld log. Drilling may be continued to a depth greaterthan '5 ft if field screening 
determines that two consecutive core intervals show a~ radioactivity. 
as defined in section 7.4.3.1. ihe boreholes will be backfilte<! with 
uncontaminated material or possibly filted with cement grout after $3IT1p1es have
been obtained. This activity will prevent vertical migration of any potential 
.contaminants present in the sediments. 

7.4.4 Sample Screening and Analysls 

Ail sample paekages win be screened tor radiation usmg an alpha scintillometer. 
mic:ro R meter. and pancake GM courrter prior to shipment to the labonUoty for 
analysis.. Table 7.403 summarizes the number of sarnp-Ics. to be analyzed. for 
each specified method of analysis in Table 7.4--1 for SWMU 2-003 samples.. 
Present screening action lev .. prac:tieaJ quanti1ation limits. analytical methods. 
and required sample size for each analyte are presented in Table 5.1 in the 
Cuali1y Assurance project Plan forCU lOSS (Annex II of this worit plan) .. 

TASt..E 7..4-3 
SUMMARY OFANAl..YSES FOROU 1098 

PHASE I CHARACTERIZATION ... SWMU 2.QQ3 

Lavel m Method. 

Gas flow propol'tlOnal counter 
Gamma spedT'OmetI'y 
Radiochemical separation and 

alpha sped10metry 
OistiUation and liquid scintiUat;on 
EPA. Method SO'O.Ie? 
EPA. Method 7.QO. Cold Vapor 

Numberot analyses 
Surface ~ 

Sollf!;edi!'n4;l",- SoU 
20 6 
20 & 

20 6 
20 6 
2'1 6 
21 6 
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7.5 

7.5.1 

SWMU NO. 2-01)4. DESCRlPTION OF THE STORAGE PITS 
AND TANKS OFTH'E OMEGA. WEST REACTOR 

s&u. Oascr1ption and HIstory 

The Omega West Reacor (O\"JR). SWMU 2~a}. is housed in the main TA-2 
building. TA·2·' (FlSlJl'e 7.s.,). It is. a plate-type reaelor eI'ii'id'\ed with uranium 
and. (;Ontainod in an a-n-c1ia.meter.24-n .. high closed stainJess steel tank filted 
with cooling water. Two 28-in. hatches a1 the top of the reactor-tank give access. 
to the inside of the tank when the reaaor is shu: down. 

'The reader core is a <4 ft by 9 tt array of ruel elements and experiment elements. 
SIJP'POffed veni=lIy in a grid plate and cere enclosure near the bottom of the 
reactor tank. The reactor cere loading p!'e"'..entty ~ used consists. of 33 fuel 
elements and thmo exp&riment positions. The ruel elements initially centain 
220 g of uranium-235 each~ however. since the- elements are never changed .all 
at once. the elements in a given core loading have from 0 to 37% of the 
uranium-23S dec:ayea. In a normal cycle. two spent tLHJI elements are replaced 
with new elementS every '0 wks to c:ompensate for uranium decay (VliIliams 
'979,14-(036). 

Two spent fuel rod racks are also c:ontained in the OWR tank outs.ide of the 
reactor core where spent fuel rods are held in <4 in.-square holders. for decay. 
The racks are constructed in two sets and are placec1 around the circumference 
of the inside of the readortank. A total of 53ruol reelS can be held in the two 
sets of spent fuel rod rac.ks. The spent fuel elements are each 42 .. 518 in. 
long. The spent (or decayed) fuel elements removed from the reador core atft 
allowed to cool (radioactively) in the tank storage racks for at least 9 months 
beforo they are shipped for rept'OCessing. When a spent fuel element is firs: 
removed from the reader c:ore. it contains over 100 000 Ci of mdioadive fISSion 
products.. After 9 months of eocling (decay), the fission-product activity is 
reduced to about 7400 Ci. and after 3 yrs.. 10 2900 Ci (VIIiJfI8m5 1979. '4000005). 

A concrete tank filled with water is used to hold the spent fuel rods when the 
opera10rtransfers them between the reactor fan I< and a $hipping containerto be 
sent to reprocessing. The transfer pool has inner dimensions of approximately 6 
ft by '0 ft by 8 ft d~p. with an offset panicn 3 ft by 6 ft by 4 ft deep. It can 
handle four spent fuel rods at one time and is operated 8$ a closed system. In 
the event of necessary discharge, the liquid passes through a filter. 

The off..gas system 10r OWF! includes a small. stainless steel tank. Off-gases 
afe routed through the tal'lk. and vapor c:ondenses in the tank before the gases 
are discharged to the line running from TA·2 to the discharge stack or 
"mast- (TA-2-9) on the mesa top south of TA·2 (Figure 7.5·'). The liquid from 
the tank is periodically pumped into a bonle and transferred to the main TA-2 
liquid waste holding tank before it is transferred to TA·50 10r treatment. The 
main contaminant in 1he gaseous eHluent line is argon-4'. and no fission 
products are discharged from the OWA (Neely 1992. '400006). 

Primary cooling water from the OWR is pUrT'I;)ed thl'Ou~h a closed system from 
the reador tank into a surge tank and then into a cooling tower where the hot 
(beth radioactively and thermally) primary water is cooled. From the cooling 
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tower. the water is pumped into the Buffalo chiller. which cools and separa18S a 
small amount of the primary wa:er which then is sent 1hrough two ton I!ll(change 
tanks. for removal of contaminants. This cleaned water is then recirculated back 
into the reador tank WIth the rest of the cooled primary water. Clean city water 
is periodically p~ thrcugh the ion exchange tanks. to. regenerate the filters. 
Effluent from this process is then pumped into three underground storage tanks. 
The waste in these tanks. is subseqUently pumped to the acid waste lines to TA· 
50 fortreatment. 

Releases of tritium resulted from a leak in the primary cooling water system at 
OWR; The leak occurred from a break in a weld seam in a section of the delay 
line running from TA-2-1 to the surge tank.. This. release WB.$ discovered in 
January 1993 and was within the Guaje Mountain fault zone. Tritium was 
leaking from the delay Une at a rate of IJI). to 70 gaUons perday until Match 1993 
wMn the coaUng water was. drained from this line. Typical c:oncentmtlons of 

tritium in the cooling water ranged from 15.7 x '01. to 20.2 x '04 pCiIt.... 
Currently. the Labomtory plans. to repair the leak in the tine and resume O\VR 
operations in , 993. 

The following five SWMU units. are assoc::iatc:td with the OWR. 

1. SWMU 2-oc).4(8) is. the OWR. ~ of the primary cooWIt 
water havo been analyzed. One sample was tlk&n in 1975 
after having decayed CHer a v.oeekend. The sa.rn;:;Me contained 
antimony·'22. antimcny .. '24. mangane:s&-54. cobalt-60. 
c:hromium-S1. sodium-24. and tritium. The tritium c::oncet Itration 
was 1.7 x ,07 pCiIL. (HS-S tab analysi:s). The sum of the oU'let' 
activities was appfOXimately ,. .4 x 1 rj5 pCi/L. with ~ oxa I lately 
85% of this activity origit:ating from the soc:!.i:um-24. The tritium 
concentration was 5.7 times the Nuclear Regulatory 
Commission (NRC) radiation corcet Ination guide for drin.ang 
water. and the soc1ium-24 alone was 40 times the radiation 
ooncentration guide for release to tl'le putI(ic CNenz 1975. 14--
0035). Other analyses have shown similar activity in the 
primary cooLant water. Neely (,992,. 1400008) s:ated that no 
chemical solvents have been used in the reactor tank. Thi$ 
SVVMU win not be assessed until the O\VR is dec:ornrn.issio 

2.. SWMUs 2..Q04(b). (c). and Cd) are three 12OO-gaJ. :otainIess 
steet underground storage tanks used to store flushed effluents 
from the ion exchange system.. Primary reactor cooling watet" is 
not stored in these 'tanks. A site operator kepllogs from '970 to 
1976 on the adivity of coraaminated water in these tanks. His 
logs show that. on average. 'the activity of the water in contact 
with the umkwasaround 1 mRIh. ~et'. there were at least 
six incidents recorded in these Jogs in which the water in 
the tank had activity higher than 50 mRlh. i"otaJ gamma 
activity within the tanks was. typically around '0$ pCiIt... 
mostly due to the C)baIt-60 isotope. Other isotopes found in the 
water included manganese-54. chromium-S1. seandium-46. 
and antimony .. ,24. Neely also ::tated that soivEtnts. were not 
mealy to have been used. in the tanks. because the tanks have a 
rubberized liner that keep residue precipitation to a minimum 
(Neely' 992. , .¢.0008). 
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3. SWMU 200004(e) is an underground concrete pit. known as the 
acid pit CTA-2-53). which contains the pumps and valve system 
by which the eHluents are transferred from the three storage 
tanks to the acid waste lines. It is constructed Of reinforced 
concrete and is 7ft' by'1 ft' by 7 ft deep. Neely C1992. 14-00(8) 
stated that small &pill$ of regencrant water were common within 
the add p~ as well as on soils surrounding the pit 

4.. SWMU 2-o04(f) is an equipment building •. TA-2-44. which 
contains. the main circulating pump for the reactor cooling 
water .. seveml other pumPS. the Buffalo chiller; and the tanks
for the ion exchange system. Neely (1992. 14-00(8) staled that 
small spills of primary coola."It water 8$ well as regenerant 
waterfrcm the ion exchange $)'$18m were common. The water 
emptied through a floor drain in the building. In addition. the 
equipment building W8$ commonly doaned try • ..".,Ioyees who 
hosed down the walls and floors when contamination was 
noted. This. water was discharged through the front door of the 
building and directly to the creek. 

S. SWMU 2-oo4(g) is a 300-gai. portable tank that was located on 
a platform near the guard station CTA-2-12). The tank was 
inactive for 3 yrs. before it was removed (date of removal 
unknown). However; when in use. the tank was used to store 
liquid$. from the other tanks in an emergency~ A hoist lifted the 
padonn and tankontoa truc:kfortransport toTA-50. 

A OOE report (DOE 1987. (264) aJso documents several incidents of ac:cidenIaI 
release of c:cntaminated water into Los Alamos Canyon. In February 1964. 125 
gal .. of sJigh'Jy acidic: liquid waste of' short-lived isotopes, containing 2 mC; 
chromium-S1 .. 0.43 mel antimony-124 .. 0.2 mCi iron-59. and 0.2 mCi 
rnangane:se-54 were repot1ed to have been discharged from the OWR'storage 
tanks into LosAtamos.C3ny0n...How often this typeot discharge occurred is not 
known.. In May 1964 .. 1000 gal of liquid from the resin bed regeneration (IOn 
exc.'1ange system) apparently was discharged. It contained short-lived 
ractionudide&3nC125 mCi otmanganese-54 (O.an 1964. 14-0021). In 1970. a 
monitorinq report stated that waler from the acid pit [SWMU 2.()()4(e)] was 
pumped into the creek through a concrete trench .. Before decontamination. 
radiation levels as high as 30 mRlhwasmeasured in the trench. In 1972,. water 
was reported to have been dumped into a floor drain that emptied into the 
creek. Radionudides sodiU1"n-24. manganese-56. and copper-64 were identified 
intnedump .. 

Downstream from OWR and OP outtalls in Los Alamos Canyon. samples have 
bMn 1aken for raclionudides and chemicals. In , 954. soil samples. were taken 
downsb'eam from OWR;. and beta andfor gamma radiation above background 
was detec1ed at the points when! fluid. was leaving the site (DOE 1987.0264) •. 
In 1958 soil samples in Omega Canyon showed gross gamma activity 
decreasing from the outfall to a point about 1'.8 miles-downstream (COE 1987. 
0264) .. In 1969. '4 report stated that -at no time did analyses indicate 
concentrations approaching published radiological or chemical lim~s. with the 
exceptions. ot hexavalent chromium which is being discharged continuously in 
effluent water- (Kennedy 1969. 14-0026). In 1985. at a point 100 yd 
downstream from TA-2. cesium-137 levels were obseNed in water at or near 
background (SSG 1986). Several hundreds of feet down Los A!amos Canyon 
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from TA·2. cesium-137 in sediment was. 6.2 :: 0.90 pCilg. whereas up the 
canyon. coneentrations measured 0.34:: 0.09 flCV9 (ESG '988). 

1.5,2 Sampling ObJectives and PotentIal ContamllUlnts 

SWMU 2-004 is u$OCiated with active operations: however. comaminanls 
(primarily tritium) have been released to the soil in tna immediate vicinity ot the 
SWMU through the years ot OWR operations. Subsurface contamination may 
be present around the storage tanks [2·004(b). (c). and (d)} and acid pit 
(2-004(e)]. and surface c:omamination may be present doWnslope from the front 
door of building TA-2-44 t2-004(f)J and in lhe vicinity of the portable tank 
[2004(g)]. Investigation of OWR f2..Q04{a)] is deferred until the decontamination 
and decommissioning of the reactor. Incidental reloases of contaminants into 
Los Alamos Creek will be addressed In the baseline chamc:teri%ation of OU 
1og8, A Phase I sampling plan will be initiated at SWMU 2..Q04{b) through (9) 
IocatioM to confirm the presence or absence of contaminants. above screening 
action levels and to determine which SWMU units can b8 recommended for no 
further action (NFA) and which units should undergo a voluntary corrective 
action (VCA) or Phase II investigation. 

Based on the history of operations at OWR. the contaminants likely to be 
present today in soil and groundwater include fission products from OWR. most 
notably cobalt-60, strontium.90. c:esium-' 37. and tritium. Chromium also has 
been released by OWR operations, as described in Section 7.6 of this work 
ptan. In addition, other c::ontaminants are likely to be present resulting from the 
two other reac1ol'S that were in operation at TA-2. As discussed in section 6.1.2. 
these contaminants include gross alphalbeta radioactivity. cesium-'37. 
strontium-go. technetium-99. total uranium. isotopic plutonium. 300 mercury. 
Therefore, all samples colleaed for S'VVMU 2-004 will include analyses. forU,ese 
constituents in addition to the other TA·a potential contaminants explained in 
Section 7,1, as summarized in Table 7.s.1. 

TABLE 7.,s..1 
POTENTIAL CONTAMINANTS FOR 

SWMU 2-004 

Potential contaminants 

GrossalphaJbeta 
Gross gamma 
Cesium-,37 
Strontium-go 
Technetium-99 
Uranium (total) 
Plutonium (ISOtOpie) 

Cobatt-60 
Tritium 
Chromium (totan 
Mercury 
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Gas. flow proportional counter 
Gamma spec:rometry 
Gamm3 spectrometry 
Gas flow p!'CIIPOrtional counter 
Gamma spectrometry 
Ie? 
Radiochemical separation anct 
aJpha~try 

Gamma speetrometJy 
Cistillation and liquid scintillation 
EPA Method 6O'0.tCP 
EPA Method 7410. Cold Vapor 
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7 S:J SWMU No. 2.Q04 Sampling Plan 

Phase I activities tor SWMU 2·004 will include an engineering survey. 
radiologicat survey, surface soil/sediment sampling, al"ld subsurface sampling. 
These activities will be performed following LANL Standard Operating 
Procedures, as· listed in Table 7.3·1. The total number of samples to· be 
c:oll«;fed tor SWMU 2..0G4 is $ummari:ted in Table 7.5-2. 

TABLE 7.5-2 
SUMMARY OF SAMPLES FOR,OU 1098 

PHASE rCHAAACTERlZAnON .. SWMU 2-004 

Numberot Sample .. 
Soil/Sediment Subsurface Sol&" 

Analydcal samples 
QA. samples. 

6 24 

Rinsate blank 
Field duplicate 
Field blank-

o 
o 
o 

, 
1 , 

Total numberot'samples 6 27 

7.5.3.1 

"An average of three soil samples will be collected per borehole 
- Field blanks submitted for mercury and chromium analyses only 

Engln •• rlng and Radiological Surveys 

An engineering survey will be perlonned to located SWMU units 2.o04(b) 
through (g). These data will be recorded on base maps of the area. 

A. walkover radiation survey will be conducted at SWMU· units 2"004(b) 
through (g) to identify potential radiological anomalies. and will continue until 
detectors reveal no addilionaJ contaminant locations. locations of elevated 
activity .. defined as greater than two- standard deviations from the mean 
radiation Jevel detected in the vicinity 0' TA-2. will be flagged and recorded 
in the field log with corresponding activities. Atthese locations. soillsediment 
samples will be collected for mobile 1ield lab measurement of gross alpha. 
beta.. and gamma radiation. If point sources are identified on a case by case 
basis. during these surveys. VCAs to remove point sources and subsequent 
surface sampling may be implemented. after permitted ER disposal facilities 
are available. 

Surface Sampling 

Surface soil and sediment samples will be coUected as shown in Figure 7.S· 
1. in areas that will minimize the impact on operations at the OWR during 
Phase I activities. Sampling locations are selected based on process 
knowtedge ot site operations and will ensure effective coverage of the areas 
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with the maximum likelihood at elevarect contamination levels. Six sutface • 
soil/sediment samples will be collected at a depth of 0 to· 12 in. Two of these 
surface samples will be collected around the acid pit [2004(e)} to detect any 
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possible contamination associated with spills. of regenenmt fluid onto 
surrounding soils. One surface sample writ be collected at the point where 
runoff eoming from the equipment building [SWMU 2..Q04(1)1 joins the stream 
channel to deted presence or absence of contamination associated with 
decontamination of the building. Three surl3ce samples wit! be eoUected at 
the former location of the 3QO..gal. portable tank [SWMU 2..oo4{S)J to look for 
possible contamination oc:cu.rring from spills from the portable tank. At aU 
SVVMU subunits. sampling locations will be moved to areas. of radiologicaj 
anomalies. as defined above. it detected. 

Any contaminated material on or near the surface will be treated as a 
potential source of contamination. Therefore. when feasible. such near .. 
surface contaminated matarial will be removed as a VCA.. Soil samples that 
are in contact with anyeontaminateC1 material will be charactertze<1.. 

7.5.3.3 Subsurface S4mpllng 

Subsurface soil &amples will be collec:cd from eight characterization borings 
at SWMU 2·004{b) through (g) to permit initial assessment of potential 
decontamination during Phase I activities. The characterization boreholes 
are intended to deted' I'resence or absence of potential COCs. at the aCid pit 
and tanks of the OWR, along piping running between TA .. 2-44 and the acid 
pit and the cooling tower, and in front of building TA-2-44, These boreholes 
will be pieced according to Figure 7,5.,. and will be moved to locations of 
radiological anomalies. if de1ec::ted in the radiological survey • 

A hollow.stem auger or other suitable technique will be used to drill the 
characterization borings to a minimum depth of 15ft to determine if 
subsurface soils have been contaminated. A 5.ft-Iong sl=I'iM,arrel core 
sampler will be used to collect continuous soiVrOCk samples in 5-ft intervals. 
When the core sample is retrieved. it will be screened along its entire length 
for radiation. One samole will be collectocl from each boring at a del=lth of 0 
to 12 In. One to three samples will be collec1ed from the remaining depth of 
each boring. with at least one taken from the sedion of core with the highest 
observed radioactivity. If no anomalous radioactivity is detected. the 
samples will be collected based on lithology and visual observations. The 
exact depth of each sample collected will be recorded in the field log. Crilling 
may be continued to a depth greater than '5 tt if field saeening determines 
that two consecutive core intervals show anomalous radioactivity. as defined 
in sec1ion 7.5.3.'. 

7.5.4 Sampl. Screening and Analysis 

All sample packages will be screened for radiation using an alpha scintillometer. 
micro R me1er. and pancake GM counter prior to shipment to the IaboratolY for 
analysis. Table 7.5--3 summarizes the number of samples to be analyzed for 
eacn specified method of analysis. in Table 7.S.1 for SWMU 2..Q04 samples. 
Flresent screening Bction lovels. practical quantitation limits. analytical methods. 
and required sample size for each analyte are pr8"'..ented in Table 5.1 in the 
Quality Assurance Project Plan for OU '096 (Annex 1\ of this work plan). 

RFl Work Plan for OU , agB 1.5-7 

-, 

: 

.. -



, .' 

Evalua1:icnof Sciid Waste ~ Units at TA-2 and TA...:t1 

TASLE7.s.3 
SUMMARY OF ANA!..YSES FOR-OU 1098 

PHASEICHAAACTER2AnON·S~U2~ 

Cha/Jter 7 

Numberot analy .... 
Sunace Subsunac. 

Soil/sediment Soil 

Gas flow proportional counter 6 26· 
Gamma Spectrometry 6 26 . 
Radiochemical separation and 6 26 

alpha spedrQmetJy 
Oisd/lation and rlquid scintillation 6 26 
E?A Method 6010.ICP 6 27 
E?A Method 1410. Cold Vapor 6 27 
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Chaoter7 

7.6 

Evaluation of Solid Wssre Managemenr Units at TA·2 aM TA-41 

SWMU 2-005. OESCRIPT10r~ OF COOLING TOWER ORIFT 
1.0SS 

7.6.1 Site Oescriptlon and History 

From '957 to the mid-1970s. potassium dichromate was added to the cooling 
water in the Omega West Reactor (OWR) cooling towerto prevent corrosion of 
aluminum heat exchangers (Neely '992. 14·0008" Orift loss of potassium 
dichromate was discharged mainly to areas north and east of building TA·2 .. , 
due to prevailing northeasterly wind direction (Figure 7.6-1, (OOE 1987. 0264). 
In 1971 measurements indicated that 0,05 Ib of hexavalent chromium per hOur 
of operation was being Ioct due to cooling tower operations. Calculations based 
on archival data indicate that approximately 5000 Ib of chromium may have 
been discharged over a ,7·yr pened to the soil and sediments adjacent to 
building TA·2·, (assumes 0.05 Ib of chromium iossIhourl120 hours. per week). 
Potassium dichromate use was discontinued in the mid .. , 970s when the 
aluminum heat exchanges were replaCed by stainless steel heat exchangers. 

7.6.2 Sampling Objectives and Potential Contaminants 

Potassium dichromate was dis..-harged via the cooling tower for a '7 yr period. 
and chromium contamination in soils and $e(fiments throughout TA·2 is 
expected. Phase I investigations for SWMU 2-005. in addition to confirming the • 
presence or aesence of chromium in surface soils. win d~lermine the extent of 
contamination in support of a possible voluntary corrective adion (VCAl or 
eventual cotTeCtive measures study (CMS). and win also estimate the average 
level ot contamination in support of an eventual baseline risk nssessment:.. 

The potential contamil".ant ot concern (eOC) for this SWMU is chromium. Total 
chromium will be analyzed for all samples. If the total chromium concentrations 
are greater than the chromium VI $Cf'eening action level of 400 ppm. further 
studies will be done to evaluate what proportion of the total chromium is 
hexavalent d'1romiurn. 
Sampling for this. S\VMU has been integrated with sampling of all otherSVJMUs 
for TA·2. All samples eoUected for TA·2 (exduding the gaseous. effluent stack 
on the mesa top SOL:th of TA-2) will be analyZed forchromium. 

RAWork PlanforOU 1098 7.6-1 
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Chamer7 

, TASLE7.6-1 
POTENTIAL CONTAMINANTS- FOR 

SWMU2..ooS 

. Potential Contaminant 

Gr~ss alpnaJbeta 
GI'OS$ gamma 
Cesium-137 
Stromium-90 
Technetium--99 
Uranium (total) 
Plutonium (isotopic) , 

Cobalt-60 
Tritium 
Chromium (total) 

Mercury 

t..avellll Method 

Gas flow proponional counter 
Gamma spectrOmet:y 

Gamma spectrometry 
Gas flow proponional counter 
Gamma spectrometry 

lep 

Radiochemical sepataticn and 
alpha spectrometry 

Gamma spoctromeny 
Distillation and liquid :cintillation 
EPA Method 6010.ICP 
EPA Method 7410. Cold Vapor 

7.6.3 . SWMU 2..005 Sampling Plan 

Phase I activities for SWMU 2-005· will be limited to surface soills.ediment 
sampling around TA-2. The surface sompling will be performing following lANl.· . 
Standard Operating Procedures. as I~ed in Table 7,3.1. The total number of 
samples to be collected forSWMU 2-005 is summarized in Table 7.a.2. 

TABLE 7.6-2 
SUMMARY OF SAMPL.ES FOR OU 1098 

PHASE I CHARACTERlZAnON -SWMU 2.005 

Analytical samples 
OAsamples 

Rinsate blank 
Field duplicate 
Field blank 

Total number of samples 

RA Work Plan fo"OU 1098 

Number-of Samples 
SoIlJ'Sedlment 

12 

1 

1 , 
15 

May1993 . 

.. 
I . ..: 
".1 

" ... -',. . . ,... ...... .. 
-:J~ 



wit",· 

.. ". 

.. ,'. ,~.... .. " · "'., .... · ". - : ,-
L' '4; .••• ,',' 

~'.: J , 
... ~. ".' /h '. " ~.; 

,.. .~: ' " : . 
." ..... 

" ' 

,," ' 

.. , .... ,". 

.., ,. ':,:. 

.... '- ~. -" 

... :, .... 
.' :., 

~ .. ' 
.,' ,~ . ,.."' 

,,' 

. ,.::.~' .' :: 
~.', ' ~.:~. 
. ,. ., .... 

,~,. 

. 
u., • 

:'~ ., 

" .... 
" ~ . " 

" J ,:',; . 

.... , .. ~.. "," . 
"'I"" " 

" 

'" ,,~ 
i • , ,", 

" ..... ,. 

. . .::: . ~:'"" 
~... ,.... 

. , ..... 
. " " ". 

· .,' . . , 
" It-

'. I .' 

;' " 

. :. ': .. . . " ," . ~ 

"'-, . : .. ~ -, ,. 

.~. '9' : ' .... ,. .' - ' 

o· , ...... .. 

' . . ' 
ChapttJr7, 

7.1'.3.1 su'ifaCe SampUng 

, Sui1ace so.iI and sediment samples will be Collected. as shown in Figure 7.6-1', 

". " 
" 

-,.' 
" ,. 

, ',~' . 

, to a depthcf C' to 12 ;n~ A. total of 12 samples,will be collected from the TA .. 2." , " ',' 
area.. The number of samples, is based on recommendations presented in:',,::'~'.7,~ 
'Appendix H (Statistical Sampling and Oata Analysis. fcr.. Environmental" : ',,' ',' :' "j 

Restoration) of the- IWP (LANL '992. 0768). Reconnaissance sampling' was' ' , '. .' "'; 
chosen as the mostappropriare sampling approach for these areas,to' address 
the question of whether contamination is present above screening action levels. 

" ' .... 
" ',,'., .' to 
.' ,h ~ .. ' 

Twelve samples. will be collected:for SWMU 2"()05. reflecting an estlma1ed,' ',," , ' . " , fraction of contaminated, area· around 2S percent and a requited confidence', . ~ '. ',' 
level d95pen:~ Sampling locations are set out in a grid overTA-2 such that ,'; , ',:~:,: 
,grid spacings are approximately 150 ft apart., and sampling locations do not :' 
overlap with other SWMU locations. 

7.6~4 , S.mple ScnIenlng and Analysrs 

AU sampl. packages, will be screened ,for radiation., using an' alpha' 
scintillometer. micro R meter. and panc:aJ<e GM eounterprior"10,shipment to,the , 
1aborat0lY tor analysis. Table 7.6-3, summarizes tl'le number of samples. to be 

. analyzed for each. specified method of analysis, in ,Table 7.6-1 for SWMU 2-005 
samples.. Present screening action levels. practical quantization limits, analyticaJ' 
f'I'Iethcods.. and required sample size foreac:h anolyte is presented in Table 5.1 in, 

, the Ou.ality'Assurance, Project Plan for OU 1098 (Annex II of this work plan) • 

TABLE 7.6-3-
SUMMARY OF ANALYSes FOR:OU 1098 

,PHASE I' CNARACTEAIZATJON· .. SWMU 2.005 

a..v.Illlliethod " 

Gas flow proportional counter 
Gamrr.a. spectrometry '. 

. Radiocherr.i:al'sep8ration and 
, . alpha spectrometry 

, Distillation and liquid Scintillation 
EPAMethcd6010,ICP' 

EPA Method 7470, Cold Vapor 

Number of analyse. 
Sut1ac:e soUlsedhnent 

14 

14, , 
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ChaDter7 Evaluation of Solid Waste MatiBgemenr Units at TA-2 and TA....¢1 

7.7 SWMU NO. 2-006. DRAINS 

7.7.1 Sit. Ooscrtptlon and History 

SWMU 2-006 consists of five $ubpart!. [Cal through (e)J (Figures 1'.7 .. , 
and 7.7-2): 

'to An active Fnm:h drain !2-oo6{a)J is associated· with the stade 
located on the mesa top south of Los. Alamos canyon (Figure 
7.7-'), The stack is part. of the gaseous effluent line from lhe 
Omega West and former Water Boiler readers.. This drain 
collects condensate that flows. down the stack. and the liquid. is 

. subs.equen11y released to the scil. The ~n is constructed of 2-
in. stainless. steel which runs about 20 ft northwest of the Qadc 

into a dry well. Gaseous argon-41 is the primary contaminant in 
the effluent line coming frem the OWR (Neely 1992. 140008). 
Cesium-1Z; and iodine-,3' (average 8divdy et about'2 J.l.Ci) 
have been found in othertraps in the effluent tine in the canyon. 
which are prodUC:S 'from the Water Boiler. 1t is likely 1hat IoYt 
levels of these radionudides were discharged into the soil 
around the stack1tom me French drain. 

2. An acid waste line [2"()06(b)J originates from several 
laboratories in building T.4.-2 .. ', The- Sine was. 11 4 in. Ouriron 
pipe with Ookum fl'ttings and lead joints.. Thft line's disd'large 
point 10 the creek was covered with a 114 in.. by 114 in. mesh 
rodent screen. The ctiscI'Iarge point to the creek.. as =een on 
Engineering Drawings 4-C--701 MId Co175O. is shown on Figure 
7.7·2. This line disc.hatged ehcmical waste to the creek and 
was abandonec1 in place at Jeast 2S yr &go (DOE 1987 .. 0264). 
The exact chemicals discharged thl'OU'gh this line and any 
reGidual contamination 8.S$.OCiated with the structure are 
unknown. 

3. A eornt.mod drain &ne f1'Om several labs and a chemical room in 
building TA·2-' constitute 2"OO6(c). Accoraing to the SWMU 
report. thes& lines drain to the creek.. HoweY«. aec::otding to 
Engineering ~rawing c..1750. these lines do not drain 10 the 
creek. but into a disposal unit. It is likely this disposal unit 'WaS 

the septic tank,. TA*2-.43. since the location of these tines 
coincide with sanitary sewer lines shown on Engineering 
Drawing ....c.701. Additionally. these lines.a."e shown to receive 
sanita:y W8S1es. and it is doubtful sanitary wastes wcuki be 
discharged directly to the c:eeIc outside of building TA .. 2·'t .. The 
SWMU report indicates these Jines. are stilt active. and thus. 
they now prcbabty drain intc:> the oment septic system. 

4. A drain frcm buiICng TA·2-1 which drains 'the reactor control 
room air conditioneI". sink.. baclcflow pn!!'Yentervalve. and water 
10untain constitute 2.Q06(d). The S\NMU report indicates tnat 
this drain discharges 10 ':he creek. However. no ou:det for such 
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a drain is seen on engineering drawings. The exact localion ot 
this drain is. unknown. and' it is unknown at this time if any 
contamination is,asscciated with this drain. . , 

S. A drain . in' the floor and, mezzanine of the OWR' reador room 
constituteS 2.QC16(e}. There have been sevetal small spills, of 
primaryccolant water trom the OWR in the reactor room in 
the,past (Neely 1992.:"4-0008). This drain discharges to: 
a sump~ also. called a salvage basin (TA-2-26). that 

, overflows. to the ,creek (Figure 7.7-2). These spills 
occurred'when hatches to the reactor tank; were opened 

, and -condensed reactor water spilled ,.onto the top of the 
reactor tank and through the 2-o06(e} drain. Thus. it is . 
likely this drain and the related sump are radioactively 
contaminated 'wi:h long-lived fission products to-a sman, 
degree •• ' 

7:1.2 'Sampling Objectives and Pot,ntlal, Contaminants 
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'ContaminanfS./ikely'tobe preSent at the active French drain,{SWMU'2.ooe(a»),' ,'. ':,,"',: ";:,:; 
originate from condensate which flows down the stack: and is subsequently, , ' ". ,..:' ; 
released to the environment. Since this stack has bet!tn used for both the Water ",' . ',:: 

'Boile,.. and Omega West reactors. fission product constituents from both.'ot '" " 
these reedors are likely to be present. Therefore., samples from the area of the '", ,:; 

'" ,.,.. 
French drain wm be anaJyzecftor gross alphalbera. gross gamma. cesiu"",'37.., .,,' " , " 
strontium-90~ technetium-99,. total· uranium. cobalt-60. and tritium. ' ,I ' •. " .:: '. 

: .,' l,~' .:. :' . .... ";,.: 
. The acid waste line [SWMU'2-oo6(b~1 dischargecfchemicalwastetothecreek:' "" , '.-
, frcm severallabcratories in buildinr: \-2-r., Potential COCS include inorganics "f,' ":::,.:; 

and semivola!ile:'organic:& Chrcmium. which is~a polemia' COC fer aD 8tIJU,. ~. '," ". ':. ,.' ':: 

,TA-2. is: included in,the inorganics anaJysis. Additionally~colJected samples wiI ': -':'.~':;/ 
be analyzed formercwy.; plutonium.. and, fISSion prodLlCt$ from both the Omega , 
West and Water Boiler- readors.. to assess tadioadive contamination in the, ' 
creek sediments. downstream from, outfaJIs. which have likely reteased these' 
contaminants, in the past (i.e.; .. SWMU 2.Q06(e} and SWMU2-008(a)] • 

".P,':'·:, · ',:,. 
" ' 

.."': 

• .: .. : .• '1J, 

'Potential,COCs',orSWMU2..()()6(tt) are tritium and fission products inctuding' ':::":~'>,: 
CClbatt-60. Add:tionally. $3ITIples will be analyzed for fi~. ptCdUCl$. from,the , ,.' 

, ,:,' 
Water' Boiler readOr'. as; well as plutonium. chromium. and men:ury. to 8$S8SS " "'~:,: 
contamination' in creek bed sediments due to overall TA·2 operations. Table ,':','::",: "'j" 

7.7-1 summariz~ the constituents to' be analyzed for samples. collected from, .' :."" ",': ,."';' 
SWMUs2-oo6(a). (b). and (e).' " ,', '" :.;,:, 

, , , ~' 
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TASLE.7.7-1 
POTENTiAL.. CONTAMlNAN1S FOR. 

pottntj.1 ContlmjDlnt 
Grossaiphalbeta 

. Gross gamma 
Cesium-,:rr 
Stromium-90 
Technedum .. gg 
Uranium (totaJ) 
Plutonium (ISOtopic) 

Cobatt-60 
Tritium' 
Chromium (total) 
Mercury 
lnorganics 
Semivolatile organics 

SWMU 2..()06. 

lmlmMetbod 
Gas tIoH proportJOnaI counter 
Gamma spec:tI omecy 
Gamma spectrcmetry 
Gas flow proportional counter . 
Gamma :spec:trom.eUy 
Ie? 
Rsdiochemic:al sepat'3tion and· 

alpha spedJ'OrneU'y 
Gamma spedJ'OrneU'y 
Distillation and liquid scintillation 
EPA Method 6010.1c? 
EPA Method 7470. Co&d Va;IOt' 
EPA Methoc{6010.1C? 
EPA Method 8270 . 

. 7:r.3 SWMU No. 2..Q06 Sampllng Plan 

Phase I activities. for SWMU 2·006 will include an engineerin~rsuNey. 
radiological survey. surface soiVsediment sampling. and subsuttace sampling. 
These activities will be perionned following LANL Standard Operating 
Procedures. as listed in Table 7.3-1. The total number of samples to be 
collected for SWMU 2..006 is summarized in Table 7.7·2. 

TABL£7:t·2 
SUMMARY OF SAMPLES FOR OU 1098 

PHASE 1 CHARACTERIZATION ':SWUU 2..QC16 . 

Numberot Samp .... 
SollJSediment Subsurface SoWSumplCry wen 

AnarytlCal sampleS 
QAsampkss 

. Rinsate blank 
Faeld duplicate 

. Field blanl(' 
Tdall'U'1"beta saIrpIes 

264 

o 
o 
o 
2 

, 
1 
1 
9 

, , , 
7 

.. ~ Field blanks w;1/ be .submitted for no"..radiological analyses only. 

7:1.3.1 Engin.ering. Radiological. and Metal Detactlon Surveys 

An engineering survey will be perlormed to locate SWMU units 2.Q06{a). (b). 
and (e), These data will be recorded en base maps of the erea. 

A.walkover radiation'survey will be done in the creek bed. in thfl area within at 
least 5 ft of the outfalls for SWMUs 2"()06(b) and (e). to idemify radiological 
anomalies. Locations of elevated adivity. defined as greater than two standard 
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deviations.1rcm the- mean' radiation level detected in the vicinity of'TA-2. wMi be' , 
flagged. and recon:tecl in th. field log, with CClT8SJ)Onding activities.. At these ': 
locations. soil/sediment samples will tie coU4!!Cted fOl"'mobile field' lab 
rneasunlfnentot:gross alpha.. beta. and gamma radiation. If point sOurces are '.', ';':', ::'-'., 
idenritied. on a case-by'<:ase basis.. during this survey. voluntary correc:live, .: :, ',"::'~,:i' 
adicns (VCAsno·remove s;lOint soun:es.and subsequent surface sampling, may :, '<,' ,:, -' :': 
be ~emencec.i it permitted. A mead detection survey will tie clone for SWMU 
2..()06(a) to locate the- stainless steel pipe which runs to the dry well 20 ft ' 
nonhwest of the gaseous effluent stack. This will be done in an anempt to: " 
locate the dry well 'which will be' at the end' of the pipe. in order to, sample &Oil 
beneath,the suuaure. ' 

'7:r.:u ' Surtace Sampling 

• -< 

,', ': :':~ ::1 ... ' 
, .,' " 

" .~ 

" ,.: . , 
, ','" 

Surface soil andl sediment sampJes wiD be collected as shown· in Figure 7.7 .. 210, :. ,'." 
a depth of 0 to' 2: in. One surface sample will be collected at each of the 01.ltfaH5" ,,:' '. ': ' ..... 
cf2.Q06(b) and Ce) (for-a total of twcJ.:suriace samples)_Sampling locations will " '. '" :>::: 
tie moved to areasotradiological anomaties. as definedatlove. it detected. ." ... " .",' 

Airy contaminated material' on o/" near the SUIf:ac& wiD be treated as a potential .. 
source ot contamination .. Therefore. when· feasible. such near-surface . 
contaminated material will be removed ·as· a VCA.. Soil samples that are in . " , 

., ~ " " 

"I' " 

" ' .. ,' ':$ .~.: 

,," ... 'e' :"?~.'::( 
. . ....... 

. :", ' ,~>,·.«,~ .. ,:f 

. c:cntactwdh any contaminated material will be characterized. 

Subsurface Sampling , 
, '." '., '" ~*'I..';J 

Subsurfac& soil Samples wil tie cOlleded from twO borings at the oUlfaJl&ot2- .. ', .. ;.,: .... ,;: 
006(,'1) and (8). as shown en Figure 7.7-2'. These samples will be coJleered 10' '. "," ;',: 
confirm preser.ce orabsence of potentiaJ'COCs at depth in the creek-bed. The, -:, ~'. ,;. 
boring locations will be moved 10 Jocations of radiological anomalieti. as defined' . , . " , 
above. if detected. . , , .. ;': . <: 

A. hollow'*Stem 'auger will be WS6d to- drill the characterization borings to a 
minimum, deeth of, '·S ft to determine if subsurface soils have been 
ccntaminated. A. 50ft-long split-banel core sampler will be used to collect ~ . 
continuous. soil/rock samples. in S·ft intervals. When the core sample is" 
retrieved.. it will be screened' along its entire length fo/" radiation. One ~,. will'· 

" be collected at a depth of 0 to 12 in.. from' each boring:' One to three samples wiI . 
be eeliected frem. the remaining' depth' of each boring. with, at least one' taken. " . 
. from the section deere with the highestObservedradicactivity~ It no anomalous 
radioactivity is deteded.:the samples will be coliededbaSed on'lithology and ' .. 
visuaJ observations. The exact depth of each sample collededwill be recorded· . 
in the 'fieIcHog~' DriUing may be continued ,to a depth greaterthan .15 ft iff)8ld 
screening determines thar two consecutive core intervals show: anomalous 
radioacti'/ity .. asdeflMd in section 7.7.3.1. . ' . 
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ChaDtsr7 evaluation of Solid Waste Mana~ement Units at T'A-2 and 'TA-.n 

1:t:J.4 Sump and Ory Wen sampling 

Two samples will be taken from the sump (TA-2-261. ak""" known as a salvage 
basin or hold up basin. south of iA*2-1 [2-006(e)]. Engineering drawings show 
a manhole cover ever the location of the sump. This. manhole cover will be 
removed and two sludge/sediment &:lmples will be collected from the sump 
according to LAN\" procedures listed in Table 7.3-'. 

, Two samples will be taken from the dry well associated with the French drain to 
the gaseous effluent stack on the IMSa top south of iA-2 [2..o06(a)]. A 
geoprrysic;al detector survey win be done, as described in section 7.7 ~ T. to ftnd 
the stainless. steel pipe which leads to the dry well. When me C1ry well i.$located. 
the top of the structure will be lifted and two sludge/sediment samples will be 
collected accordi~ to LAN\.. procedures listed in Table 7.3-1. 

7:t.4 Sample Screening and Analysis 

All sample packages will be screened for radiation using an alpha scintillometer. 
rmcro R meter, and pancake GM counter prior to shipment to the laboratory for 
analysis. Table 7.7-3 summarizes the number of samples to be anaJy:ea for 
each s;l8Cified method of analysis in Table 7.1-1 for SWMU 2-006 sarr:;:l1es.. 
Present screening action levels.. prac:tical quantltation limits. anaIytical methods. 
and required sampie size for each anaJyte are presented in Table 5.1 in the 
Ouartty Assurance Project Plan forOU 1098 (Armex II of tN.s work plan) • 

TABLE 7.74 
SUMMARYOFANALYSESFOROU'~ 

PHASE 1 CHARACTERTZATION -SWMU 2.00& 
lAveilU Mothod N~ot anaJySeS 

Gas tloW J)l"OpOrtIOnaJ c:ounter 
Gamma spec::trOmetry 
Radiochemical separation and 

alpha spedrOI"netry 
Distillation and liquid scintillation 
EPA Method 6010. Ie? 
EPA Method 7470. Cold Vapor 
EPA Method 8270" 

Surface S&msw1aca SWnpf 
Sotl/sedlment Son Dry Wetl 

2 8 6 
2 a 6 

2 
2 
2 
2 
't 

8 
a 
9 
9 
3 

i 
6 
7 
7 
o 

-EPA Msthod 8210· Semhlo14tilo 0tgIJnics wilT be analyzed only forsamplt1$ 
collected for SWMU 2-006(b) 
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ChaDter7 

7.8 SWMU 2-007. OESCRtPTION OFOECOMMISStONED SEPTIC 
SYSTEM 

7.8.1 Site Oescription and History 

Engineering drawing ENG-R 391 shows that septic tank iA-2-43 (SVJMU 
2-ooi) received sanitary sewer wastes from building TA-2-1 (Figure 7.8-1). ihe 
tank was disconnected from the sanitary sewer line in the 1950s. In the mid-
1970s, the building TA-2-1 sanitary system was connected to the TA-41 
treatment plant (DOE 1987.0254). It is unknown where sanitary sewer wastes 
were disposed otfrom the 1950$ to the mid-1970s at TA-2- In the years before 
the tank's removal in 1986. it was- semiac:tive when water was routinely 
pumped into it from spring-fed water leakage into th') basament of 
iA-2-1. This source was verified by dy~trar:in9 prior to the tank's removal 
(Elder and Knoell 1986, 14-(014). The septic tank was constNCod of reinforcea 
concrete and was approxima1ety 13ft by 8 ft by 6 ft dce::l. Tho overflow from the 
tank went to a 6-in. clay pipe drainline with an outfall. Evidence of a leach field 
near the septic tank's ourtall was noted during the Phase I decommissioning 
eHort of the water boiler reactor. The area of the leach field had residual 
radioactivity. This area is discussed further in SWMU 2-009 (Operational 
Releases). 

A 1957 memo indicated that the effluent from the tank was contaminated (DOE 
'987, 0264). In '967. a memo (Fowler 1967. 14000'6) indicated that the tank 
sludge and effluent were contaminated. Sewage sludge samples from inside 
the tank showed 62 disintegration/minute/milliliter (dpmlml) (28, 000 pCiIL) 
gross alpha predominantly from uranium-235, approximately 6000 dpmJml 
(2.703,000 pCiIL) gross beta, of which approximately 350 dpmlml was from 
~rontium-90, and, 1 00 dpmlml (500,000 pCVL) gross gamma was from 
cesium-137. Samples from outside the tank showed 44 dpmlml (20,000 pCi/L) 
gross alpha from uranium·235, 3000 dpm'ml (' ,384,000 pCi/L) gross beta. of 
which approximateiy 30 dpm/ml (14,000 pCilL) came from strontium-
90, and approximately 730 dpmlml (332.000 pCiIL) gross gamma came from 
cesium-137. In Odober 1967. the sludge from this septic: tank was resamplcd 
and then removed in 55-gal. drums to the Mesita del Suey dump ground. 
Radiation level .. of the sludge prior to removal ranged from 0.09 mRlh to 1.5 
mRlh contact with the containers (open shield). Using a 4C>O-ehannel analyzer, 
workers identified cesium-137 and cobalt-60. In 1979, the septic tank and its 
associated drainage were again notod to be contaminated (DOE' S87. 0264). 
The source of the contamination is thought to be either from laboratories within 
building TA-2-1 or from a chemical was1e shack (SWMU no. 2-010) connected 
to the main sewer. 

In '986, the septic tank and its associated clay pipe were removed as part of 
the Phase I decommissioning effort ot the water boiler reactor. At that time no 
contamination was detected in the tank. 8cfore removal. samples of the water 
overflowing the septic tank and a sludge sample from the bottom or the tank 
showed no detectable radioactivity (alpha, beta. or gamma). ihe septic tank 
and the clay line draining the tank overflow to tho stream were removed. The 
line was removed from depths of 3 to 8 ft where it nngled across the area east 
of the septic tank (Figure 7.S.1). The Soin. clay pipe between the building TA·2-1 
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Chaoter7 EvaluatIon of Solid Waste i\lfanagemenr Unttsat T~2a.nd TA-41 

basement al"lCl the septIC tnnk was rerouted by teeing ott a 6-in. PVC pipe from 
a ioeation near TA·2-43 directly to the stream a few feet downs:ream of the 
concrete debris catd'ler (TA-2~) (8der and KnoeU ':986. ,.;..oo14). This p(pe 
~ addressed separately as SWMU 2-D07(c). The so4I around the 'iA·2-43 outtan 
showed radioactivity of approximatety 2000 • 4000 pCilg detected. over an area 
83 by 22 tt. At its nearest point. the stream was atIo1.lt 10 1t Owa:j. Soil was 
removed down to groundwater level where samples. showed 74 pCilg 
betalgamma and 68 pCilg alpha activities. These samples were taken 6 to 8 it 
below the original grade. The area was. then backfinec:l with 6 to 8 tt of clean tuff 
(Elder and KnoeU i986. '4-00'4). 

The S'NMU report indicates that the m.nk may have received industrial Iiqui.:ls in 
addition to sanitary wastes. Other than obvious radioactive contamination. it is 
not known if other ~$ of hazardous. industrial pollutants have been 
discharged into the tank. 

7.8.2 Sampling Objectives anc:I Potential Contaminants 

Previous decontamination and deeommissioninq (0&.0) activities of the Water 
Boiler reactor have removed the septic: tank and its. drain line. aJong with sorne 
of the pot~ntial contaminants of concern (~) WIthin ~ soils. The 
presence or absence of contaminants associated with the forrT1er' site of the 
septic tank will be investigated during Phase I activities for SW'MtJ 2-007. whdl 
will determine if this SWMU unit can be recommended for no further action 
(NFA) or if it should undergo volunUlry corrective action (VCA) or Phase II 
investigation. Sampling to assess residual contamination of the IeachfJeId east 
of the septic tank will be addressed in SWMU 2-009(e)ii. 

Based on the history of TA·2. contaminants which may be present in the SWMU 
vicinity duo to reactor operations include gross alphalbeta. ce'Sium·137. 
strontium-90. tec:hnetium-99. eobatt-60. tritium. urantum,. isotopic plutonium. 
Chromium. and mercuty. Soil and sed.iment samples colIeded for this. SW'MtJ 
will be 8I'\Btyzed for these O)nstitucnts.. In addrtion.. this septic tank is. likely to 
have received industrial liquids from the chemical waste shack (SWMU 2-0'0) 
and sanitary wastes. Therefore. an samples will also be analyzed for'inorganic:s 
and semivolatiles. in addition to the standard analyte rtSt for TA·2: (see Section 
7.1, as summarized in Table 7.8-1 • 
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TABLE 7.8-1 
POTENnAL CONTAMINANTS FOR 

SWMU2.ooi 

PobR1tial Contaminant 

Groualphalbeta 
Grcssgamma 
Cesium-137 
Strontium-SO 
Technetium-99 
Uranium (total) 
Plutonium (i:;otQPic) 

CobaIt-60 
Tritium 
Mercwy 
lnorganics (indudes chromium) 
Semivola%ile o~ 

Level ill Method 

Gas flow proportional counter 
Gamma spectrometry 
Gamma .spearometry 
Gas trow proportional COunter 
Gamma :spectrometry 
tOP 
Radiochemical :seoaration and 

alOha e;pectrCmetry 
Gamma spectrometry 
Distillation and liquid scintillation 
EPA Method 7470, Cold Vaoor 
EPA Method 6010. Ie? 
EPA Method 8270 

7.8.3 SWMU No..2..('107Sampling Plan 

Phase I activities for SWMU 2-007 will include an engineering survey, 
radioIogic::ll survey. surface :soiVsedimenr sampling, and subsurface sampling. 
These activities will be f)erformed following LANL Standard Operating 
Prccedures, as listed in Table 7.3-1. The total number of samples to be 
coileded forS'NMU 2..007 is summarized in Table 7.8-2. 

TABlE 7.&-2. 
SUUMARYOFSAMPU:S FOROU 1098 PHASE 1 
SASSUNE CHARACT1!fi1ZATJON -SWMU2.007 

NumberofSamples 
Son/Sediment Subsurrac. Soi .. 

AnaIyUc:aJ samples 2 3 
OA.samples. 

Rinsase blank 0 1 
Field duplicate 0 1 
Fieidblan~ 0 '" • 

Total numberot samples 2 6 

"'An average of three seif samples Wilt be collet:ted pef borohcie. 
-F'tek:J blank submitted forinorganics. merr:ury. and sem;volatiies only. 

7.8.3..1 Engin .. ring and Radiological Surveys. 

'. '1" " • 

••••• .' 

An engineering survey will be performed to locate ·,he former location of the •... 
septic tank. its. outfall .. and the leachfield. These cbm will be recorded on base . 
maps of the area.. 
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A walkover radiation survey will be conducted at the former site of the septic 
'tank to identity potential radiological anomalies. and will continue until detectors 
reveal no additional contaminant locations. Locations ot elevated radioactl\lrty, 
defined as greater than two standard deviations from the mean radiation level 
detected in the vicinity of TA·2. will be flagged and recorded in the field log with 
corresponding activities. At these locations. soiVsecHment samples will be 
collected for mobile field lab measurement of grass alpha. beta. and gamm3 
mdiation. If point sources are identified on a case by COSEt basis during these 
suNeyS. VCAs to romove point sources and subsequent surface sampling may 
be implemented. if permined. 

7.8.3.2 Surface SampUng 

Surface soil and sediment samples will bo collected. as shown in Fiaure 7,8·'. 
at ~he former site of the septic tank. This tank was removed during 0&0 
activities. leaving disturbed soil in the area which may potentially be 
contAminated and which can be sampled via surface sampling. Two surface 
samples will be collected at a depth of 0 to '2 in. Sampling ioe3tions will be 
moved to areas of radiological anomalies. as defined above, if detected, 

AfTIJ con'taminated material at or near the surface will be treated as Q potential 
source of contamination. Therefore. whfJn feasiblB. such nea .... surface material 
debris will be removed as a VCA. Soil samples that are in contact with any 
contaminated materi31 will bB charactorizad. 

7.8.3.3 Subsurface Sampling 

Subsurface soil samples will be collcctod from one boring at the former S8f;ltic 
tank site, as shown on F"tgure 7.S·'. These samples will be collected to confirm 
presence or absence of potential contaminants. of concem. The boring location 
will be moved to a location of a radiological anomaly. as defined nbove. it 
detected. 

A hollow'"Stem auger or other suitable technic;ue will be used to drill the 
characterization boring to a minimum depth of '5 tt to detannine if SUbSUrlac:e 
soils have been contaminated. A S.rt·long split-barrel core sampler will be used 
to collect continuous soiVroc1< samples in 5-tt intervals. VJhen the core sample is 
retrieved. it will be screened along its entire length for radiation. At the site of 
the former septic: tank. one sample will be COllected at a depth of 0 to '2 in. One 
to three samples will be collected fram the remaining dP,pth of 1he boring. with at 
le.o.st one taken from the sec:ion of core with the highest obse1ved racioactMty. 
If no anomalous. radioactivity is detected. the samples will be collected based on 
lithology and visual obset'vations. The exad dOl'th of each sa./TIl)le colleded 'HiII 
be recorded in the flGld log. Drilling may be continued to a ~th greaterthan 1S 
ft at each boring loc::a1:ion if field screening determines that two consecutive core 
intervals show anomalous radioactivity. as defined in section 7.8.3.1 • 
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7.&.4 Samp'. Sc: .... ninq and Analysis 

All samplo packages will be screened for radiation using an alpha scintillometer, 
micro R meter. and pancake GM counter I='rior to shipment to the Jaboratory for 
analysis. TatHe 7.8-3 summarizes the number of samples. to be analyzed for 
each specified method ot analysis in Table 7.8~1 for SWMU 2-007 samples. 
Present screening action levels. practical quantitation.limits, anatytical methods. 
and required sample siZe for each analyte are presented in Table S.' in the 
Ouality Assurance project Plan for OU , 098 (Annex II of this work plan). 

TABLE 7.8-3 
SUMMARY OF ANALYSes FOROU 1098 

PHASEICHARACTERaA~ON-SWMU2~07 

Level III Method Numberot analyses 
Surface Subsurface 

SoillMdirnent Soli 

Gas flow proportional counter 2 5 
Gamma spedrOrneuy 2 5 
Radiochemical separation and 
~ spectrOmetry 2 5 
Ois:iJlation and liquid scintillation lep 2. 5 
EPA Melhod 6010 2 6 
EPA Method 7470. Cold Vapor 2 6 
EPAMothod 8270 2. 6 
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ChsDter7 &aJuation of $cftd Waste Management Units at TA-2111'1d TA..t1 

SWUU 2-ooa.. OESCR1PTlON OF OUTFAU.S 

7.9.1 Sit. Ooscriptlon and History 

SWMU 2-008 consists of three subparts [(a) thrOugh (c) 1 (Figure 7.9-1): 

1. The SVIMU report inc:ticates that 2-ooB(a1 is an OCJttalt from 
the cooling tower blowdown. Thi$. outfall has c1ischa:rged. 
secondary cooling water fro!':! the cooling tower since its 
construction in 1957. Until the mid .. 1970s. potassium 
dichromate was. routinely added to the secondary cooling water 
to prevent COl'TCSion ot aluminum heat exchangers. in the tower 
{Neely 1992.. 14-0008}. Most of the pot,asSjum dichromate 
would adhere onto the aJuminum heat exchangers.. creating a 
protective seal: however. some hexavalent chromium was 
discharged continuously in water out of this. our.au. In the mid .. 
1970s. the aluminum heat exchangers were replaced with 
stainless steel heat exch3ngers.. and the u=e of potassium 
dichromate was c1isc:ontinued. Currently this outta.n is. NPOES 
permitted (serial no. 020). 

2. SWMU 2.()08(b) is an outfd from building TA--2-4. which had a 
photo proce:ssing tadlity (OOE 1987. 0264.). The exact location 
of this outfaD is unknown at this time. This outtaJl has been 
inactive for at least 10 yrs. according to the SWMU report. 
Solutions containing haZardous chemicals from the photo 
processing facility are likely to have been discharged through 
this outfall, aJthough specffie amounts are unknown at this. time. 
There is not a current National Pollutant ~ischarge Elimination 
System (NPOES) permitforthisoutfatL 

3. SWMU 2-OOS(c} is an outfall that discharges directly to the 
stream a few feet downstream from the conc:rete debris catcher 
(TA-2-39) (DOE' 987. 0264) east of building TA·2-1. Ouring the 
Phase I decommissioning effort atTA-2 in 1985 and '986. a S. 
in. clay pipe from the basement of building TA-2-1 W.,S 
disconnected from the septic t:lnk being removed (TA-2-43) 
and joined to a 6 in. PVC pipe which disd1arged to the creek. 
The SWMU report indicates tl'lis PVC pipe was connected to a 
sump: however. this structure is not found on engineering 
drawings. This line became plugged in 1988 and was 
abandoned in place. A new lina was installed.. po$SibIy from the 
sump. just to the west of thfJ ~ Bridge. Spri~ water that 
infiltrated the basement of building TA .. 2-' was reportedly 
discharged through this outfall. There is no indication that there 
have been any additional wastes. included in the discharge 
through this ourtall. A NPOES permit application was issued for 
the outfall when the new line was installed to the west of the 
East Bridge • 
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Chsottlr7 I:valustion of Solid WSSfe Management Units at TA·2.and TA-41 

7.9.2 Sampling ObJectlves and Potentltll Contaminants 

Tho main potential contaminant for S'NMU 20008(a} is chromium discharged 
from eooling water. In addition. fission products (gross alphalbeta. tritium. and 
cobatt-GO) from lhe Omega West Reader (OWR) are potential contaminants it 
primary coolant reactor water leaked into secondary cooling watervia a breach 
in the heat exchangfJrs. (See Section 7.5,1 for a description of the c:ooling water 
procoss.) Although such a breaen is unlikely. it is prudent to S3tT1ple for all of 
these and other potential TA·2 contaminants to confirm their absence in the 
outta\! of 2-008(a). 

The exact potential COCs for SWMU 2·008(b). an outfall from <1 photo 
processing facility. are unknown excopt for sliver. Therefore. the surface sample 
from this outtoll will be sampled for Appendix LX constituents (incrganics. semi· 
volillile organics. volatile organics. and organochlorine ~des) to deted any 
possible chemicals which may have been dischargfIC to this ourtall. Additionally. 
this sample will serve as another point for baseline chIlracterization of the creek 
bed. as discus:.ed in section 7.1. Surface and subsurtace sa.'TIples will also be 
ana~ed for OWR1ntium and fISSion QrodUds (gross alohaJbeta and c:obalt-60) 
and chromium (included with the ApQondix IX analysis) as. well as me other 
potontial TA-2 contaminants (SectIon 7.1) to provide an additional confirmatIOn 
of presence or absence of potential contaminants in creek bed sediments from 
OWR operations. 

Potential COCs for outfall 2-ooB{c) include tritium and fission prodUC:S (gross 
alphalbeta. and eobaft-60) from OWR operations. and chromium. ihe main 
discharge through this. outfall is spring water wtlich infiltrates the basement of 
T.A--2·' and is pumpCld out via this drainline and outfan. Since building TA-2·' 
has housed several reador::.. the potential for contamination of infiltrating 
groundwater should be addressed. Since 1his outfan is downstream from most: 
TA·2 structures. the samples coUeded here should. also be analyZed forftSSion 
products associated with the Water ~ler reador (cesium-,37. strcnti~. 
technetium-99. and total uranium) and the Clementine reador (isotopic 
plutonium and mercury). as well as the other potential TA·2 contaminants 
(Section 7.1), 

Table 7.9-' summarizes the constituents which will be analy:ed in samples 
collected for SlNMU 2.Q08(a}. (b). and (c). 
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TABLE 7.9-' 
POTamAL CONTAMINANTS FOR 

SWMU2-coa 

Potential Contaminant 

Gross alphaibeta 
Gt05$gamma 
Cesium·' 37 
Strontium-go 
Technetium-99 
Uranium (total) 
Plutonium (isotopic) 

Cobatt-60 
Tritium 
MetCUrY' 
lnotganics (includes chromium) 
Semivolatile organic$. 
Volatile organic:s 
Organochlorine 
pesticides 

Lev.,111 Method 

Gas flow prof!)Ortional counter" 
Gamma spectrometry 
Gamma spectrometry 
Gas flow proportional counter 
Gamma spectrometry 
IC? 
Radiochemical separation and 
alpha spectrometry 
Gamma spectrometry 
Distillation and Iic;uid scintillation 
EPA Method 7470. Cold Vapor 
EPA Melhod 6010.ICP 
EPA Methocl2270 
EPA Method 8240 

EPA Method 8080 

7.9.3 SWMU No.2-ooa Sampling Plan, 

. , .. :1; 

. '. ":, 
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" 
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Phase I activities for SWMU 2.008 w;U include an engineering survey p, • ' 

radiologic:a.l suntey. surlace soiJIsedimenr sampling. subsurface sampling. and 
possibly sampung of a sump. These activities will be performed following LANL 
Standard Operating Prccedures. as Iisled in Table 7.3-'. The total numberof 
samples to becclleded torSWMU 2-008 is summarized in Table 7.9-2. 

TASLE7.9-2 
SUMMARY OF SAMPLES FOR OU·1098 

PHASEICHARACTERaA~ON-SWMU2~8 

NUn"..t:lerot Samples· 
Soli/Sediment Subsurface Soil" Sump 

Ana/y1ical samples 3- 9- (2)-
0A.sampfes. 

Rinsate bl::mJc 0 , 0 
Field duptw:ate 0 , 0 
Field blank,- 0 , 0 
Trip blank 0 , 0 

Total nurnberot:samples 3- 12- (2)-

.. AI1lM!Jf3gt1of thret!t soil samples will be co118Ct«i per borehole 
- Two samples wilt bf! takttn of the sump, if found. and the number of surf1Jce 

analytical samplt!s will be redue«J "y rand subSurl3ce sampltts by 3. 
-Field blanks will Jxt sUbmitted for non-racJiologit:al analyses only. 

M8v1993 .. 
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ChaDr",.7 Evaluation of Solid Waste lI.anagemtmr Units aT TA-2 8{!d TA-41 

1.9.3.1 Engineering and Radiological Surveys 

An engincoring survey will be performed to locate SWMU units. 2-008(0). (b). 
and (c). These data will be reccrded on base maps of the area. 

A walkover radiation survey will be conducted to at least 5 1'1 of the outfall 01 
each SWMU to identity potential radiological anomalies. and will continue until 
detectors reveal no additional contaminant locations. Locations of elevated 
radioactivity. defined as gl'8Qter than two standard deviat~ns from the me3n 
radiation level detected in the vicinity ot TA·2. wiJl be flagged and recorded in 
the field log with corresponding aC:ivilies. At these locations. soiVsedimem 
samples will be collec:.ed for mobile field lab measurement of gross alpha, beta, 
and gamma radiation. If point sources are identified on a Ql$8 by case bnsis 
during the so surveys, voluntary corrective actions (VCAs) to remove point 
sources and subsequent surface sampling may be ilT'lplemented. if permitted. 

7.9.3.2 Surface Sampling 

Surface soil and sediment samples will be colleded as shown on Figure i.9-' 
to·a dopth of 0 to ,2In. A total of three surface samples will be collected, one 
from each SWMU subunit outfall. The locntions of tnese samples will be moved 
to areas of radiological anomalies, os defined above. The surface sampJe tor 
SWMU 2..ooS(C) will be moved to the sump if this structure Is found in the field, 
os described in Section 7.9.3.4. 

Any contaminated material on or near tna surface will be treated as a potential 
source of contamination. Therefore. when feasible, such near·surlace 
contaminated material will be romoved 35 a VCA. Soil samples that are in 
contact with any contaminated material will be choractere:ed. 

7.9.3.3 Subsurface Sampling 

Subsurface sotl samples will be CQllected from three borings. one at eaCh of the 
outfalls of SWMU 2-008, os shown on Figure 7.g.,. These samples will be 
collected to confirm the presence or absence of potential COCs at depth in the 
creek bod. The boring locations will be moved to locations of radiological 
ano/'nQlies. as defined above, it deteded. The boring for the oUlfalJ of 2.008(c) 
will be moved to a sludge/sediment sample of the sump if the sump is found to 
exist in field investigntions. 

A hollow-stem auger or other suitable technique will be used to drill the 
characterization borings to a minimum depth of '5 ft to determine if subsurface 
soils have been contaminated. A 5--!t·long split-barrel core sampler will be used 
to collect continuous soil/rock samples in 5--ft intervals. Whel"\ the core sample is 
retrieved, it will be screened olong its entiro length for radiation. One sample 
will be collected from each boring at a depth of 0 to '2 in. One to three samples 
will be collected from the remaining depth of each boring. with at least one 
taken from the sadion of core with the highest observecl rndioactivity. If no 
anomalous radioactivity is detected. the samples will be collected based on 
lithology and visual observations.. The exact depth of each sample collectecl will 
be recorded in the field log. Drilling may be continued to a depth greater than 1S 
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Chapter 7 

It it field $creening' determines that two consecutive core intervals show 
::momalous radioactivity, asdefined in section 7.9.3.1. 

7.9.3.4 Sump Sampling 

It i$ unknown if the SUITll) associated with SVIIMU 2.oo8(c) exists. Jf the sump is· 
fcund to exist at the time of field investigation. the sampling planned for the 
outfall ot 2-008(0) will be included on two additional samples taken at Ihe sump 
sludge/sediment'in conjunction with the surface and ,borehole samples. If 
c:onramination is. present due to infiltration. of water in the basement of TA-2-1' 
and sublSequent pumping through this, sump. it is most likely to be doteded in 
the sludge/sediment in the bottom of the sump. 

7 SA Samp'e Screening and Analysis 

All sample packages.will be screened for radiation using an alpha scintillometer; 
micro R meter, and pancake GM eounter prior to shipment to the labcratoty for 
analYsis. Table 7.9-3 summarizes the number of samples to be analyzed tor 
each specified method of analysis in Table 7.9-' tor SWMU 2-008 samples. 
Present screening action levels, practical quantization limits. analytical 
methods. and required sample size for each analyte is presented in Table 5.' in 
the QuaJity Assurance Project Plan for OU '098 (Annex II of this work plan)., 

TABLE 7.9-3 
SUMMARY OF ANALYSES FOR OU 1098 

PHASE I CHARACTERIZATION -SWMU 2-008 

Numb.rot analy .... 
Surfae. Subsurfac:e Sump/ 

Soills.dlment Soil DryW.II* 

Gas. flow proponionaJ counter 3 11 (2) 
Gamma specb'Otnetry 3 " (2) , 
Radiochemical'separation and 

alpha spedrOmeby 3 '" (2) 
Distillation anclliquid scintillation 3 l' (2) 
EPA Method SO,O, lep 3 12' (2) 
EPA Method 7470, Cold Vapor 3 12 (2) 
EPA Method 8270- 1 0 0 
EPA'Method 8240- , 0 0 
ePA Method aoeo - , 0 0 

.. Two samplils win btt taken of the sump. if found. and rhf'J total number of 
surfaCtl samples willI» ftlductJd by f and subsurface samples by 3. 
- 5dmivCJ/atile~ volatiles. and crgtlnochlorine pesticides are to be analyzed 
only forsurfBCt1 Sllmples co/1«.ted forSWMU 2.(J()8 (b). 
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ChsDtor7 ~vaJuation of Solid Waste Management Units ar TA-2 and TA-41 

7.10 SWMU NO. 2-009. OPERATIONAL RELEASES 

7.10.1 Sit. Description and History 

In 1965 and 1986, several of the structures. associated with past operations at 
TA·2 were decommissioned.. While the structures were being removed. 
r.Jdioactivity was detected above background levels in S8Yer31 areas (Elder and 
Knoell 1986. 1.;.(014). Most 01 the contaminated soil was. removed and taken 10 
the radioactive waste disposal area at TA-54. However. re~ual r3dioactivity 
remained in some areas after deeol'ltamination operations. alSCOntinued. These 
areas of residual radioactivity are shown in Figure 7.10·1 and are described 
below, 

The subsurface low4evel residual :adioac:tivr.y at each S'NMU subunit is cue to 
small amounts of radionuclides present in the soiL As far as is known. sampling 
for nonradioactive contamination was not undertaken. ~jonucJides are 
present in the vegetation near cuilding TA·2·1 (FtgUre 7.10.2). It is not known 
whether mobili;:ation from these small arcas of residual contamination has 
oc:curred. 

SWMU no. 2..()09(a) was associated with a p~ wa1er boiler reactor and 
was identified during trIe 1986 operations that included the decontamination of 
two :ocal hot spotS behind (south and east of) TA·2·50 (Sder and Knoell '986. 
14--0014) CFtgure 7.1().1). The first spctwas approximately 15 m east and '0 m 
south of the fence comer bel'li/'ld TA-2-50. near the downhill face of a large 
boulder. the second spot was located approximately 130 m east of the fence 
comer. Both of these areas were decontaminated to background 
concentrations: however. surveys conduded uphffi from the bouJder detected 
other contamination as high as. 273 pCi/g. Lack of funds preventc:l this 
contamination from being removed when it was cliscoYered.. Investigation during 
Phase I for SWMU no. 2-o09(a) wil~ concentrate on this area of residual 
contamination uphill of the boulder. 

SWMU no. 2-009(b) consists. of residual contamination in the area near the 
bridge which S8IVed as a truck staging area during decommissioning opetatlons 
(1985-1980) and in the area notthoftheT~2·'91ocaticn. ihet~tnJdc 
staging area showed minor positive activity (average 30 pCilg) prior to the 
applicatiol'l of 6 in. of topsOIl. Several contaminated items were removed from 
the area north of the TA·2·19 location: however. local minor contamination 
remains in the area. This area was not addressed further becalJS& of its kIcltion 
inside the TA·2 sec:urityfence. 

SWMU 2-009(c) comprises two areas near to and/or associated with the 
TA·2-48 location. The first area. 2-009(cli. is an area around the former site of 
TA·2-48. a condensing trap for the gaseous. ettIuent s:ack.li:ne. and consists of 
the sites ~ by the ~ pit {north of the stream} and the secondary pit 
(south of the stream) that were used when TA·2-48 was being removed.. To 
remove the ~und components of TA·2-48. workers excavated a primary 
pit at the site. However. infiltrating groundwater and contaminated soil 
prevented removal of the components. It then became necessary to 
pump infiltrating groundwater from the TA·2-48 excavation to a secondary pit. 
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Evaluation of Solid Waste Management Units at TA-2 ana TA041 ChSDler7 

When allot TA-2-48 had been removed, the final cesium-137 adivity in the soil 
of the primary pit was '000 pCilg left at a depth greater than 5 ft (much of the 
area was left under 7 ft of clean fillj. 

Another area east of the TA-2-48 location was founa to be contaminatlJd 
{SWMU 2-o09(c)ii]. During the Phase I decommissioning of the Water Boiler 
Reador at TA-2 in , 985. two contaminated lengths of 6-in. vitrified clay pipe (54 
ft total length) were uncovered below the route of tho TA-2043 septic tank drain 
pipe (see SWMU no. 2.007). These pipes are located in area A of Figure 7.'0-
2. The arrangoment of rock. sand, and pipe incjicated that a leach field may 
have exised when the Water Boiler Reactor wa$ present. A veteran operatorof 
iA-2 recalled that the chemical waste-Ireatment shack located east of the 
r&ador building might have been a possible source of the material that was 
disposed of in the leach field (Elder and KnoeU1986, 14-0014). It is likely that 
the leach field originates from septic, tank TA-2-43. which had an effluent pipe 
located in this area. ihis septic tank was known to be contaminated (see 
SWMU 2-007 description) and the chemical waste shack was connec1eG to this 
system. The contamination in the pipe segments was a miX1uro ot alpha, beta, 
and gamma emitters, uranium-235 being the primary alpha emitter (Elder and 
Knoell '986~ '4-00'4). The pipe segments were probably the remnants ot an 
earlier removal operation. Initial activity at this location was 2000-4000 pCi/g 
detede<:l over an area 83 by 22 ft. At its nearest point, the stream was about , 0 
ft away from the pipe segments. After the soil had been removed down to 
groundwater level. the remaining concentrations of beta/gamma emitters were 
mea~red at ~7 pC!lg, with no alpha radioactivity above detection limits. 
These samples were taken 6-8 ft below the original grade. The area W8$ 

backfilled with clean tuff (Sderand Knoell '986, '4-00'4). 

SWMU no. 2-OOS(d) is reported to be an additional area ot known mdioacrivity 
contamination located near the east end of building TA-2-' (Figure 7.'0-'). It is 
unclear whether this contamination is associated with TA-2-3, the chemical 
shack (SWMU 2-(10). a previous Sorage area consisting of dl'TJms containing 
kerosene, acetone. and trichloroethylene (Neely' 992. , 4-00(8), or some other 
source. Vegetation from a tree in this area was analyzed and found to be 
radioactive (Neely. '992, 1.$.OOO8). 

7.10.2 Sampling ObJectives and Potential Contaminants 

Previous docontamination and decommissioning ae:ivities of the Water Boiler 
reador and chemical waste shack have left four :ueas of suspected residual 
contamination. SWMU 2-OO9(a) through (d). Phase I activities, in addition to 
confirming the presence or absence of contamination, are intended to 
determine the extent of contamination in support of a possible VCA or eventual 
CMS. and to estimate the average level of contamination in support of an 
eventual baseline risk assessment. 

The investigation of SWMU 2.Q09(d) will include an assessment of residual 
contamination due to the chemical waste shack,. SWMU 2-0,0 (see Section 
7.1', and the investigation of SWMU 2.Q09(c)ii will include an assessment of 
residual contamination due to the septic :ank,. SWMU 2-007. 

Basec1 on the history of TA·2, the contaminants likely to be present at all of the 
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Cha:::Jtt1f7 &aiuation of Solid Wasre Ma!!!S.,erntmr Units.at T,A.2 and TA...n 

SWMU subunits. due to raact::lr operations. indude cesicJ,m..'37. strontium-OO. 
technetiUtn*99. eobalt-60. tritium. uranium. isotopic plutonium. chromium.. and 
mercury. Soil and sediment samples collected in all SVVMU subunits wiU be 
anatyzed for the$e constituents.. in addition to the remainder of TA·2 potential 
COCs (see section 7.11 as summarized in Table 7.10-1. SWMU 2-009(d) isan 
area where drumsecmaining organic: constituents were stored. and is the site of 
a former chemical waste shack. SV/MU 2w009(c:)" is a former leachflOid for a 
s.el)tic tank which received wastes from laboratories and the ehemic:at wame 
shack. Therefore samples collected in these areas will also be analyzed for 
inorganics and semrvolatile organics. 

TABLE7.1D-1 
POTENTIAL CONTAMINANTS FOR 

SWMU2-009 

Potential Contaminant 

Gross alphalbeta 

Gross gamma 

Cesium-' 37 
Strontium-SO 
Teehnetium-99 
Uranium (total) 
Plutonium (ISOtopic) 

CobaJt-60 
Tritium 
Chromium (total) 
Mercury 
lnorganics 
Semivoiatile organics 

Lev.11II Method 

Gas flOw proponional eounter 
Gamma $pecuometry 

Gamma spectrometry 

Gas flow proportional counter 
Gamma spectrometry 
ICP 
Radiochemical separation and 
alpha spectrometry 
Gamma spectrometry 
Olstillation and liquid sQntillation 
EPA Method 60' O. Atomic: AbsorptiOn 
EPA Method 7470. Cold Vapor 
EPA Method 60'0, ICP 
EPA Method 8270 

7.10.3 SWMU No. 2..009 Sampling Plan 

Phase I activities for SWMU 2-009 will include an engineering survey, 
radiological survey. surface soiVsediment sampling, and subsurface sampling. 
These activities will be performed following LANL Standard Operating 
Procedures, as listed in Table 7.3·'. The total number of :;.amples to be 
col/acted for SWMU 2-009 is summarized in Table 7.10.2. 
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TASLE7.10-2 
SUUMARY OF SAMPLES FOR OU 1098 

PHASEJCHARACTER~nON~U2~ 

ChaDt6t' 7 

Numberof Samples 
Soius.dlment Subsurtace Soli-

AnaIyticaf samples. 25 36-
OA.samples 

Ainscue blank '1 2 
Field d~licate .. ' 2 • 
'Fieldblan~ , 2 

Total numt:lerot samples. 28 42 

·An average of three subsurface soil samples will be collected per borehole. 
-Field blanks. will be submitted tornonof'SdiologicaJ analyses only. 

7.10.3.1 Engineering and Radiological Surveys 

An engineering survey will be performed to locate the former location. of the 
drum storage area and the chemicat waste shack. and to locate the present 
loc:ations of the areas of residual contamination. This data will be recorded on 
base maps ot the area.. 

A walkover radiation survey will be conducted at SWMU 2-009(a) and (d) to· 
identify potential radiological anomalies, and will continue until deteaors reveaJ 
no additional conUlminant locations. Locations ot elevated radioadivily, defined 
as greater than two standard devialions trom the mean radiation level detected· 
in the vicinity of TA-2. will be flagged and recorded in the field log with 
corresponding activities. At these locations, soil/sediment samples will be 
coUected tor mobile field lab, measurement of gross alpha. beta. and gamma . 
radiation. If point sources are identified. on a case by case basis, during these 
surveys, voluntary corrective actions (VCAs) to remove point $Ources and· 
S4.bsec;uent surface· sampling may be implemented. if permitted. 

SWMU 2'()o9(c)ii will be field screened for volatile organiCS to locate areas 
potentially contaminated with organics. Core samples collected for SWMU 2 .. 
009(c)ii and 2-009Cd) will aJso· be screened for volatile organics to help collect 
most contaminated core samples. 

7.10.3.2 Surfac. Sampling 

Surface soil ana sediment samples will be collected. as shown in Figure 7. '0., , 
at SWMU 2-009(a), (b). a~ Cd). Samples at 2..()09(a) and (d) will be col/ected at 
a depth of 0 to 12 in ••. and samples at 2..o09(b) will :Ie collected at a depth of 0 
to·1S In~ A total of .2S surface samples will be collected from· these areas. "'e 
number of samples to be collectod at each site were chosen based on 

, "', 1 ~ • 

. . " 

•• 

. ..... 
"I" 

recommendations presented in Appendix H (Statistical Sampling and Data •. 
Analysis for EnvironmentaJ Restoration) of the IWP. Roc:cnnaissance sampling .. " 
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was chosen as the most appropriate sarrq:lling approach for these areas.. to 
address the Question of whether contamination is present above screening 
action revels. $be samoles. will be collected at S\NMU 2..QC9(a). retlecting an 
estimated fraction of contaminated area tlround 4S percent. and a requirect 
confidence level of 95 percent. Ten samples will be collected 3t S\\lMU 2- , 
009(b). reflecting an estimated fraction of contaminated area around 30 percent 
and a 9S percent confidence level. ;.: 2-009(d). a total of twelve samples will be 
collected (nine of which are surface satn;l1es and. threft of whic:rl are bol'itlgs in 
which surface samples will be coUected). reflec:ting an estimated fraction of 
contaminated area around 2S percent and. a 95 percent confidence level. 
Sampling locations are in roughly 20 ft grid spac:1ngs. However. to ensure tho 
detection of contamination in surface SOI1s. and. sec:timents. sampling ~ 
will be moved 'to areas of radiotogic:a1 anomalies. or organic: vapor anomalies 8$ 

defined abc:Ne. orto areas of suspect nawre (I.e. soil staining). 

Arty contaminated material on or near the SUl"t3at wUI be treated as a potentia[ 
source of contamination. iherefore. when feasible. such near-suriace 
contaminated materials WIll be I'MI"IOYed as a VCA. Scil samples that are en 
eon:act WIth 1Jt'f/ contaminated material will be charaaerized.. 

7.10.3.3 SubsUrface Sampling 

SubSurface soil samples will be eolleaed from a total of twelve bcreholes at 
SWMU 2-009(c)i and it and (d). as shown in Figure 7.10.1. At SW'MU 2-009{d) 
one borehole will be placed adjacent to the former drum storage area and two 
will be "laced beneath the loca1;on of the former chemical shack. Samples 
collected from these boreholes. wilt assess. presence or absence of 
contamination at depth due to possible leakage of constituents frocTI the SfOC"3ge 
area.. and possible leakage from underground. piping suspected of carrying 
contaminants from the chemic:al waste shack. Boring locations will be moved to 
areas of radiological anomalies. as defined .above. it detected.. 

At S\.\l'MU 2-oo9{c) the presence of residual c::ontaminaticn from C&O activities 
is documen:ed.. Therefore. silc borings will be ~ as. shown in Figure 7.10..'. 
to assess the extent of residual contamination in this. area. The depth of 
contamination will also be assessecl with these boring:s... At S\NMU 2..Q09(c)i. 
the exact Ioca%ion of eon:amination is not wen I<:nown. 'Therefore \h1'ee borings. 
win be done in the area of th& leachfield.1o detect: any residual contamination. 

A hollow-stem auger or other suitable method will be used. to drill the 
c:hamcteri:a1ion borings to. a minimtan depth of 151t 10 determine it SZJbsurlaee 
soils have been contaminated. A 5-tt-long split·batrel core sampler will be used 
to collect continuous soiVrock samples in 50ft intervals. \'\/'hen the core sa~ is 
retrieved. it wiU be screened along its entire length for radiation and organic: 
vapors. One sarrcle will be collected at a depth ot 0 to 1.2 in. from each boring 
from 2-009(d). One to three samples will be collected 170m the rema.ining depth 
of each boring at 2.009(d). with at least one taken from the section of core with 
the highest field-observed radioactivity or orgaruc vapor activity. For bOrings at 
2.009(e)i and fit two to four samples will be collected below the level of filt (S to 
S ft.) with at least one from the section of core with the highest ~rved 
radioactivity or organic vapor activity. If no anomalous activity is detected. the 
sal'n;)les will be COllected based on lithology and visual observations. The exact 
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det'lh of each S3JT11:Ile col/eaed will be recorded in the ti"ld log. Drilling rr.1y be 
c:cntinued to greater than '5 ft depth if field screening determines that two' 
consecutive core- intervals. show anomalous radioactivity or organic vapor 
.activity. 

7.10.4 Sample ScrMning and Analysis. 

AI: sample packages will be screened for radiation. using an alpha 
scintillometer. micro R meter. and ~ke GM counter. priorto $hipment to the 
Iaboc'atory tor analysis. Table 7.10.:3 summarizes the numberot samples to be 
:ma/y2ed tcreach specified method of analysis in 'jable 7.10-1 forSWMU 2.()()9 
samples. Present screening' action levels. pradical' quantitation limits. analyticaJ 
methods... and required sample ~e for each analyte is presented in Table 5.~' in 
the Quality Asswanc& Project Plan for-OU 1098 (Annex 11), 

RA Wor1( PI.n forOU 1098 

TABLE 7.1 ().3 
SUMMARY OF ANALYSES FOR OU 1098, 

PHASE 1 CHARACraUZATlON -SWMU 2.009 

Lew' JU .... thod Numberot analyses 
Surface Subsur1alca 

SoiUsediment Soil 

Gas flow proportional counter zr 40 

Gamma sped:Omeby 27 40 

Radiochemical separation and 

~ sp«:rometry Zl 40 

OisDlJaiion and liquid scintillation 27 40 

EPA Method 601 O. IC?' 28 42 
EPA Method 74'70. Cold Vapor 28 42 
EPAM~8270· 12 24 

• ~Istiln will btt analyzed only for those-samples collected (or SWMU!J 
2-0c9(c)ii and 2.()09(d). 
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7.11 

7.11.1 

SWMU NO. 2-010. DESCRtPilON OF CHEM1CA1..SHACK 
WAS'TEUNITS 

A small chemical Shack. building TA-2-3 (SWMU no. 2-0'0). was located to the 
, east of the main reactor building (TA-2·1) at the site now occ::upied by the bolIer 

house TA·2-63 (Figure 7."·'). The chemical shaek,was removed in '971 after 
, portions. of the structUre wore found to be radioactively contaminated (DOE 
"987.0264). The SWMU report describes two areas. of residua! contamination. 
which may be associated with the chemical waste sh3~ One area. located, 
east of the former septjc tank (TA·2-43) (Figuro 7."·1). is described in detail in 
SWMU 2-009(c)ii (Operational Releases). The other area.. at the tormer SIte of 

, the shack, is described below. ' 

The chemical shack was constructed in 1944--,g4S·and contained hot cell 
measuring 6 tt by 7 it by 20 tt in height. 4 it 9 in. of which was below ground. 
The walls were , a in. thick. The hot cell was used for reprocessint; the uranyl 
nitrate reactor solution for the Water Boiler Reactor and for chemical stuc1ies on 
imtdiated uranium-235. Before the shack was removed in , 971. the floor of the 
hot cell read 7S mRih beta and gamma combined. A swipe indicating 5 mRih 
was analyzed and cesium·137 was found. ContaminatIOn of 7500 count$! , 
minute (elm) alpha radiation was also found on the floor of the hot cell and more 
alpha contamination was expec10ci in the plumbing inside of the hot cell • 
Outside the hot cell but within the chomical shack., a radiation survey was 
conducted. Walls and floors had been painted and the paint was 1hought to be 
shielding some alpha contamination. A chemical hood. contained alpha. beta, , 
and gamma contamina1ed items (a test 1ube holder showed '500 elm alpha). 
Lead, bricks inside the hood showed 2000 elm alpha and 20 mRlh beta and 
gamma. A sink In the chemical shack had S mRlhr beta. gamma contact with a 
drain under the sink.'The contaminant was tnought'to be cesiu"",'37 or otner 
1ission product$. Bec:ause the drain was contaminated, the sewer was also, . 
expeaed to be contaminated (Neely 197'1b. 14-00(0). 

Perchloric acid had been used in the hood system and other acids (not 
specified) were stored in the building (Neely '971b. ,4-0030). 

. A sewer Une ran from TA-2-3 to the main sewer line from iA·2·' (Figure 7.'1·'). 
When the shack and sewer line were removed in 197'1~ the line read 20 mRlh 
beta/gamma (from cesium-137) and approximately 500 am alpha. The line was 
disconnected from the main sewer line and placed in WOOden crates for 
contaminant dispos:al. A, metal plaque was mourned on the main sewer line at 
the point where tl,e sewer line from TA·2-3 had tied into· it. The pla(!ue noted the 
radiation level (10 mRlh). isotope. and date (Neely 197'1b, '4-(030). 

A pipe trench (TA·2-33) •. which ran from TA·2-3 to TA·2-, (Figure 7."·'). was 
abandoned in '973. The SWMU report indicates that this pipe trench was. found· 
to be contaminated when the chemical shack was removed. However. 
aCCOrding to the report by Neely C1 971 0.. '400029). which describes in detail the 
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rel'nOllal of the shack. no all)ha. beta. or gamma. contamination was found. !t is 
Sl.lS;)eded trLat the SWMU report is re1emng to 1M sewer ~ n.mninq from TA· 
2-3 and not to the pipe trencn (TA-2-33). 

When the entire Chemical s.~k and sewer line had been removed and the area 
deared of vegetation. a SUtVt'l'/ was done of the surT'Q1JtICing soils. Maximum 
contamination due to cesiurn--137 was fou.nc1 to be O.S mRIh in the area under 
the former d'lemiI:aJ shack ana west of the TA·2-'T9 valve !'louse (Figure 7. 'T'.'). 
The contaminated dirt was removed from the SIte and taken to the disposal area 
tor contaminated materials (fA-54). No estimate of the amount of dirr excavated 
was presented in the '971b ~¥ dOCUment. A radiation SlJNtly was made of 
the site aiter the C'CntaJ"ninated dirt had been removed anc1 no alpha. beta. or 
gamma activity was detected by an &1128 or a 48A SIJtIIey instrumen1. "t'he 
main sewer line was the only contaminated item k:novm'tO be left at the site. It is 
located at the nonn edge of the parking lot. ne:(t to T A-2· i (F'tgu:re i. "f 1-'). 

7.11.2 Sampling Oblectivesand Potentlal Contaminants 

Site assessment at this SWMU has been preceded by a COI'T'f.!dlV& action.. wl"lich 
removed most contaminated equipment aSSOCiated WIth 1h& <:nemic:al shack 
waste units. The corrective action ac:complished the following objec:ives: 

• The areas were surveyed fo: radioactivity befoTe. curing. anc1 
aiterthe removal procedure. and 

• Most contaminated soils a.bove the water table. as indicated by 
surveys or sampling. were excavated. 

Phase I investigations win be conducted at SWMU 2.0'0 to determine whet1'Ier 
residual contamil".ants of concem (COCs) still exist. In addition. SClI'1"q'.)ling win be 
done for sernivoWile organics. whCh was not done during the decontamination 
anc1 decommissioning for this stJ'UCM'e. 

Sampling for this SWMU unit wiU be aecolTOlished in conjunction with s\\,MU 2-
009(d). an area of midua.I contamination immediately east of building TA-2-T. 
The sampling plan for this area is deScribed in Sec:tion 7.' O • 
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7.12 SWMU NO. 2-011. CESCRIPilON OF STORM DRAINS AND 
OUTFAlJ..S 

7.12.1 Site Description and History 

SWMU 2"()1' col"Sistso1 five subpat'ts [(a) through (en (Figure 1.12-1): 

1. SWMU 2..()' 1 (a) consists of 11 drains associated with building 
TA·2-1: 

i. A concrete storm drain northwest of TA-2·' that dmins 
into TA·2-3S (drop inlet), approximately 50 tt in length. There 
is no information that this drain hanaled anything but storm 
water, ~ 

ii. A 2~jn. underground corrugated matnl pipe teMP) between 
TA·2·36 and TA·2·21 (drop inlot). opproxnnately 8 tt in length. 
Thore is no information that this drain handled anything out 
storm water. 

iii. A concrete :-:torm drain northwest of TA·2·, thn! drains into 
TA·2-27 (drop inlet). aJ)proximately 85 ft in length. Water from 
the fuel transfer pit was periodically emptied into this trench. 
Contl:minated aluminum shards were commonly discharged 
with the water and senled into the drain (Neely 1992. 14-0(08). 
This drain was cleaned out in 1970. Before these efforts. 
contamination as high 30 mFVl'l was measured in the trench 
(OOE , 987. 0264). 

iv. A '5--ln. concrete storm drain west of TA·2·' that drains into 
TA·2·28 (surface inlet). approximately 15 ft in lsngth. There is 
no information that this drain handled anything but storm water. 

v. A 24-in. concrete storm drain between TA·2·27 and TA·2·28. 
approximately 10 tt in length. It is possible that this drain 
handled 1he fuel pit water coming from the concrete flume 
[2"()' 1 (a.jji)]. with associated contaminated aluminum shards. 
Otherwise there is no information that this structure is 
contaminated. 

vi. A 30.;n. corrugated metal pipe (eMF) between TA·2·213 and the 
creek. approximately 30 1t in length. It is possible that this drain 
handled the fuel pit water corning from the concrete flume [2· 

.011 (a.jii)]. ·with associated contaminated aluminum shards. 
Otherwise there is no information that this structure is 
contaminated. 

vii. A 6-in. pipe between iA·2·, and TA·2·2S (the salvage basin). 
and the creek. approximately , e ft in length. This structl.:re is 
also addressed as SWMU 2.Q06(e). which is a drain In the flOOr 
and mezzanine of the OWR reactor room. 

viii. A.., , B-in. eMP between the TA·2-, catch basin and the creek. 
approximatoly , B ft in length. There is no infolTTll)tion that this 
drain handled anything but storm water. 
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be. A. 3-in. pipe between TA.-2-' and the creek. approxjmately 2S ft 
in length. There is no information that this elrain handled 
anything but storm water. 

x. A 12-jn. concre1e drain northeast of TA-2-1 and discharging' 
east of TA .. 2-1. aflflroximately 12 ft in len;th.. There is no 
infort'l"lation that this drain handed anyminq but storm water. 

xi. A 4-in. f)ipe between TA·2--1 a~ the creek. approxjmately 13 ft 
in length. This flif)e is likely an acid waste line Which was 
abandoned 2S years ago. Th61)fpe is addressed as S\VMU 2-
006(b). 

2. SWMU 2-o,,(b) consists of :wo drains associated with 
structure TA-2--,9. the stackgas.valw hOUse: 

i. A 1S.in. CM? between TA·2~19 and T;\-2-35 (a drain:lge 
basin). approXImately 9 ft in length. 

il A 24--in. eM? from TA-2·3S that drains outside of the east 
fence. approximately 9ft in length. 

3. SWMU 2-0,1 (e) consists of one drain assodmed with building 
iA·2-44 [S'INMU 20004(f)1 (see Seetion 7 .5). It isa 4-in. vitrifIed 
day flipe CVCP) from TA·2-44 that drains outside of tho west 
fence. approximately 12 ft in length. 'T'he outfaU to this flif)e is 
S'NMU 2-011 (d) • 

4. SWMU 2-o"(d) is an outfall from TA·20044.. The outfaU con"Ie$ 

from a 4 in. vitrified ctay flif)e (yCp). approximately '2 ft m 
length [SWMU 2-o'1(e)1. This J)if)e :lnd outtan are likely the 
route through which liquid effluent from an ion excl,ang~ 
system in TA·2044 was discharged. This exchange ~em is 
described in SWMU 2.004{f). Primary cooling water would 
circulate through th is exchange system to remove 
contaminants. Periodically .. these ion exchangers would be 
regenerated by flushing clonn city water through them. Th~ 
flushed effluent water was discharged directly to the creek prior 
to 1963. most likely through this drain and outfalL From 196310 
'968, this effluent water was held in three '2QO-gaJ. storage 
tanks [SWMUs. 2-004(b). ee). and ed)l until Short-liVed 
radioactive constitu&nts decayed or were diluted to a safe level 
before being purT1f,)ed into the creek.. From 1968 to the f)1'esent,. 
these effluents were tranmerred to tho three 1200-gaJ. storago 
tanks and then trBl'ISpOrted to TA·50 for proper disf)osal. Since 
then it swears thr.:t none of the ion exchange regenC1"8te fluid 
has flUrposely been disf)Osed of into the creek bed (Neely 
1992. 14-0008). 

The regenerated effluont water's flrincif)tll activity is the , s.. 
l"IOur-hatf life of sodium·24. with small amounts of Chromium-51 
(28 day), zinc.oS (244 day). and antimony-124 (60 day). 
CobaIt-60 (5.3 year) and mangQnese-56 (2.6 hour) have also 
been documented in regenerate effluent (Buckland 1967. 140-
0038). During the 6-yr period from , 957 to 1903. a maximum 
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Ev.aJusrjcn of Sefid Wast" Manacttm6nrUnits at TA';2 and TA-41 

rate of about 15 CJJyr W8$ released through effluent waler 
discharging directly to the creek (Neely 1979. ': 4.003S). 
Periodic sampling during this firM ot the 9round and creek 
water at mcnitoring points below the site showed nodeteaable 
increase in ac:tivity levels. (Hankins lS7":. 14-(028). 

'i'he SlNMU report indicates. that SWMU 2-011 (d) is an NPOES 
permitted outfall (serial no. Ot9) .. Howfter. t"is outtaU does not 
cummt2y'discharge any controlled elfluent. and is not currently 
NPOES permitted. Currently the only discharge through this 
O4JIfaU may be storm Welter. according to· Engineering Orawing 
ENG·R391 .. 

5. SWMU 2..o11(e) is an outfall from TA·2-4S, the cooling tower 
for the Omega West Reactor. This outfall h.ns also been 
assigned as S\VMU 2-OO8(a). cooling tower blowdown. and is 
.addresseo: in Sedion 7.S. 

7.12.2 Sampling Objectiv_ and Potential Contaminants. 

Sampling fo.-the numen:xJS storm drains and outfalls at TA .. 2 will focus on areas 
most likely to accumulate contaminants. Therefore. structures such as catch 
basins. and sedinwtnt below creek outfalls will be sampled to ascenein the 
presence or-absence of potential contaminants of concern associated with the 
storm drains and outfall ot SWMU 2-01'. 

Pofemial c:ontatr.inants of concem for-the drains and outfalls ot 2..011 (a). (c). 
and (d)O' including catch basins. ate those constituents 8S$OCiated with OWR 
operations. induding tritium. fission products (gross aJphalbeta and cobalt-60) •. 
and chromium as.weU as otherTA-2 polential contaminantsr(see Section 7.0). 
The drains of 2-01' (b). which are at the east end of TA-2;. also wiD hay. 
potential contaminants ot concern from Water Boiler,and Clementine 
operations. which include tritium. cobalt-60. cesium-137. strontium·90~. 
technetium-SSt uranium. isotopic plutonium~ mercwy. and chromium, SWMU 2-
011(e) is-addressed as.SWMU 2-o08(a). Table 7.12 .. ' summarizes-the 
constituents to· be' analyzed tor samples collected from SWMUs. 2..0,., (a) 
through (d). 
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Evaluation of Solid Waste Management Units srTA·2 and TA-4T 

TABLE 7.12-' 
POTENTIAl. CONTAMINANiS FOR' . 

Potential Contaminant 

Grcssalphaibeta 

Gross gamma 
Cesium-, :r1 

Strontium-90 
Technetiufn.99 . 

Uranium (total) 

l'Iutonium flSOtODie) 

CobaIt-60 
Tritium 
Chl"Ol'rium (totaf) 
Mercury 

SWMU2-Q11 

l..twl nu.,.thod 

Gas. flow proporriona1 counter 
Gamma Sl*trt»'l'letty 
Gamma spectrometry 

Gas.11ow proportional counter 
Gamma spedn:lmetry 

ICP 
'Radiochemical ~ion and 
alpha spectremetry 
Gamma s;)eCtI'orTeuy 
OistUlation and liquid scintillation 
EPA Method 6010. leP 
EPA Method 7470. Cold Vapor 

7.12.3 SWUU N0.2·O'11 Sampling Plan 
, . 

" Phase I activities for SWMU 2..(111 will indud& an engineering survey. 
radiobgic::al SUtVey. surface soiIIsediment sampling. :subsurface sampling. and 
sampling of calch basins. These activities witt be petfonnect following L.ANt.. 

. Standard Operating Procedures. as fISted in Table 7~'. The 10taJ rn..zrnOw d 
samples to becot1ed:ed forSWW 2w011 is surrma:rized in TabHt 7.'2-2. 

TABLE7.12-2 
SUMMARY OF SAMPLES FOR OU 1098 

PHASE I CHARACJERlZAnON -SWMU 2-cm 

Analytical samples 4 12 
OA,samples 

Rinsate blank 0 , 
, Field dupliCate o· 't 
, F'18kJ blan~ 0 , 

Total numberof ~1eS 4 15 

8 

1 

1 

'1 

11 

.. F"1fJ1d blank required only for samples cofloded for mercury. uranium,. Me· 
,chramium analyses:. 
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:.:. ~~"'{. ::" '.' An 'engineering 'survey' will be performed to' locate SWMU 'units 2-011 (8). ,: '::'.~:~'::.~:~:: 
" ... through (d)and.recorded-on base maps-ot the area. .. 
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A WBlkoverr:adiation SUl'lley will be conduded,alongthe drainlines and at'the , . 
··t.,' 1;"" 

oudaJls. to a dislance-of at lea.5 rt of the discharge points.of SWMUs 2~11 (8).: ..... , ,:.:: 
(b). and' Cd). to:identify potential rad;ologic:aJ anomalies. and·will c:ontinue until' .' '." ' , 
fiekf instruments. detect no addltional contaminant locations. L.ocadons 0", .~')<',;:.:), 
eJevaIed radioectivity ... defined as greater than. two srandaRfdeviationsfrorn.the, '.,' ':: .. ;;" 
mean radiation Jevel:detected,;n the vicinity·ofTA-2.·wiJJ be flagged, and.. . ' ',.' 
recorded in tlie field' log with corresponding activities~ Atthese locations. . ·.::,,·':;:/:~i, 
soiVsedimenr samples. will be colle<::ed for mobile field lab' measurement of .' '. : 
gross alpha. beta., and gamma tadialion~lf point sources are identified On!8 '.: ~>/:~ 
case by case basis during these surveys.. voluntary corrective adions (VCAs) to· .• .,; ,,; 
remove- point sources. and subsequent surface sampling may be . implemented. . ..... '., " .', . 
when permitted. . , ,.;,: 

: ":>~,'.'.;,.:,:~ 

7~12.3.2 '. Surfaee Sampling 

Surfac:e-soil and sediment samples will be COIIedee.8S shown· in Figure-7.12-1·, 
.' to a ~ of 0 to· 12' in_ A total ot four surface samp_ will be collected at the' 
~ot2-o1'(a)vi;..{a)ix,. (b)ii .. and (c) to ascertain the prasenceorabsenceof' . 
surface- soil contamination at 1hese outtaJls. 5.aI1llling locations will be moved to~ 
anasot radiological anomalies.. as defiMCl above. if detected.. . 

. "t. 

.:'.~~,~, ::. ,'._,:. It 

.' . " ~ -:1 1 

", ',' .... " .,1. 
... I . .~., 

: ........ , 

! I':'~ :":.'(:, 
" t' 'r . " ,~ .,' . 
.: .• t 

.\, •. :, .. ,,~:.;( 
• ',,!,' 

~ :' )' ., . . , ~ 
. .' " , 

Any'ccntaminatedmaterial On wnearthe surface ~U'be treated asa s;iocential .. .... :,.; .. , . 
source of contamination. Therefore. when feasible;' such near-surface< 
contaminated material will be removed as a VCA. Soil samples that .are in 

, contact with atrf contaminated material will be chaladerizecl . 

7.12.3.3 . Subsurface S.mpling 

, " . '~. ~ .. ' 
. . 

"" ~: .:~ :.:; 

. Sc.t:sulfac& sci samples wiB be coIJeded from tour borings at the outtaJls'of 2-· " .~'. ,;: )~; 
O11(a)vi. (~)~ (b)ii. and (c) 10 ascertain the presence orabsence of subSurface ' .• ' : 
soil contamination at these outfalls. The boring locations will be moved to· :., '. ~:: "';':> 
lccaDonsotradioJogica1 anomalies. as defined above. if detected. . . ., .~ .. ; .'. " . 

A hdlo~em auger will be- used. to drill the charaderization. borings. to' a' ': " .~ .. ,'.: 
minimum depth of: 15 ft to determine ifsubsurface .. s.oils have been: ". ".~' : 
contaminated.. AS.tt-long split·barreJ core sampler will be used to collect·., ',,,.:'.<; 
continuous soil/rock. samples. in 5-ft intervals. When the core sample ii· . .:. ',.;: 
retrieved. it wiibe screeneaslong ilsentire length 10r radialion. One S8Jt1)1e will, ',".,' 
be c:cIJeded at a cUpIh of 0 to'12 in_ frem each boring. One to three sarnpIM will'", ::, .: .: '~, 
be coIleded from the remaining depth. of each boring. with at, leasr.one taken '. ~: • ',. ~~ 
fran the section of ccre with the highest cbsetved radioactiviry~ It no,anornaIcua" ., .. : r~: . '.-::.' ... '" 
radioadMly is detected. the sampJes will be colJeded based' on, lithology and .' . ;.; . 
visuaJ ~ 'The exact depth of each sample collected will be recorded' .' . . ; .. :,:.:.,:" 
in the field log.. Ori16ng may be continued to· greater than .15 It depth if r .. 1d . " •. '): 
screening determines. that twoconsec:utive core intervals show anomalous. ..,:: .:: 
radioactivity. as defined. in section 1.'2.3.1~.·. . , . 
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ChaDtsr7 Evaluation of Sefid Waste Managsmenr Units at iA-2 and TA-41 

7.12.2.4 catch Basi n Sampling 

A total of eight seoiment samples will be c;ollected from four C:ltch basins (WoIO 
samples per catch basln} associated with storm water druinago around TA-2-1. 
These catch basin:; are TA-2·36. T;"-2-27, TA-2-28. and an unnumbered basin 
immediately south of building TA-2·1, as shown on Figure 7.'2-1, Samples will 
be collected in accordance with LANl procedures presented in Table 7.3-'. 

7.12.4 Sample Screening and Analysis 

All sample packages. will be $Creened for radiation using an elpha scintillometer, 
micro R meter, and pancake GM counter erior to shipment to the laboratory for 
analysis. Table 7.'2-3 summarizes the number of samples to be analyZed for 
each specified method of analysis in Table 7,'2-' for SWMU 2..0" samples. 
Present $Creening aenan levels. pradical quantitation limits. analytical methOds. 
and required samplo size for each analyte are presented in Table S., in the 
Quality Assurance Project Plan for OU '098 (Annex II of this work clan). 

TASl..E 7.12-3 
SUMMARY OF ANALYSES FOR OU 1098 

PHASE J CHARACTERIZATION· SWMU 2-011 

Level III Method Number of analyses 
Surface SYbsurtac8 Catch 

SoIVsediment SOil Basin 

Gas flow proportional counter 4 '4 10 
Gamma spedrometry 4 '4 10 
Radiochemical separation and 

alpha spec:trolmltf)' 4- '4 10 
Distillation and liquid scintillation .4 14 '0 
EPA Method SOlO. ICP 4 lS " EPA Method 7470. Cold Vapor 4 lS l' 

RA WorkPlanforOU1098 7.12-7 
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CnaDter7 £:</aluarion of Solid WS$l'~ !.I.lJnaOemtmf Untts at TA-2 ana TA...rr 

7.13 SWMU NO. 2~'2. DESCRIPTION OF POTENTlAL. SOIL. 
CONTAMJNAnON UNOER FORMER TANKS 

7.13.1 SltD Description and History 

SWMU no. 2·0'2 consists of potential soil contamination below two 
underground stomge tanks. TA-2·29 and TA·2-67 (OOE' 1987.0246). Stcroge" 
tank TA·2 .. 29 was. Q. 1O()().gat. fuel oil tanK Ioi:ated on the south side of building 
TA·2-1. Atthough it was removed in ':950. removal efforts were not fQm'l8lty 
documented (l..AS1... 0402). Storage tank TA·2.e7 was instaUed in approximately 
1982 and is located on the north side of building TA·2-1. The S17-gatlon 
undergroLmd ta."'Ik stores. d.iesel fuel for an auxiliaty 9enef81or in ~ 7"·2-1 
(LASL.. 0402). This tank is scheduled for removal as a Vc;.. in this. RFt It is. 
believed that seveml diesel fuel tanks haVe been sned in the same Iccanon as 
i,o\-2-67. The approximate locations for both of these underground storage 
tanks (S'JVMU no. 2"()12) are shown in Rgure 7.13-i (Neely 1992. 1.:..ooos). No 
releases from these tanks have been documented (DOE 1987. Q26t.';.). 

7.13.2 Sa."'npllng Objectlves and Potential Contaminants 

It is possible that small quantities of diesel fuel c:ontan"inants may have leaked 
from the fuel oil tanks. Subsurface comamin3tion may be present beneath the 
former location of tankTA-2-29. and may also be present beneath the 1'I'esent 
location of 'I:ank TA .. 2-67 .. iank TA·2-67 is schoduIed to be removed as a Vc;... 
forthis RA: therefore. sampling efforts wiU be de1~ until the tank"s removal. 
Phase I sampling for tank TA·2-29 will be done to determine the presenc& or 
absence of subsurfaee contamination associated with ctieseI fuel leakage. 

The contaminants likely to be p1'eS&nt in subsurface soils. due to diesel fuel 
leakage include semrvolntite organics. volatile organics. and petrole:um 
hydroc::arbons. Additionally. the ~i1ity exists that metal additives were 
c;onstituonts. of the fuel stored in the tank. Therefore. samples collected for TA-
2 .. 29 will be analyzed for semiYoWiJes. volatile:s.. total petrOleum hydroc:art>on.s,. 
and inorganics as well as other TA-2 il'Kiicator contaminants (:see Sedion 7.1) 
as summarized in Table 7.13-'. 

TAB1..E7.13-1 
POTENTIAL. CONTAMINANTS FOR 

SWMU2..Q12 

Potential Contaminant 

tnorganics. 
s...mivolatile organics 

Volatile organics 

iotal petroleum hydrocarbOns. 

RR Work Plan forOU 1098 

Leval 10 Method 

EPA Method &)10.ICP 
EPA Method 8210 
EPA Method 8240 
EPA Method 35501418.1 

other methods for radionuclides 
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Figure 7.1~·1 Proposed SWMU OQ. 2-012, potential sQiI contamination under former tanks, AFt boring locations. 
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, 7.13.3 SWMU No; 2..01 a sampling Plan 

. Phase' I activities for SWMU 2-0'2 will include an engineering survey ana 
subsurface sampling. These activities will be performed following LANl 

'Standard Operating Procedures. as listed in Table 7.3-'. The total numberot 
samples to be collected 10r SWMU 2..012 is summarized in TalmI7. 13-2. 

TABL.E7.1:J.2 
SUMMARY OF SAMPLES FOR-OU 1098 PHASE I 
BASEUNE CHARACTERiZATION ... SWMU 2-012 

Analytical samples 

OA:samples 
, Rinsato blank 
" F'teld duplie:lte 
, Field blank . 

Trip blank 
'Total number of samples 

7.13.3.1 engineering Survey 

NumbetofSampl •• 
SollJSedlment Sl.lbsurface Soil 

0 6 

0 1 

0 '1 

0 , 
0 , 
0 '0 

An engineering survey wiR be performed to locate the former location of tank 
TA-2·29. This data will be recorded on base maps of the area.. 

,7.13.3.2 Surfac. Sampling 

No surface samples are planned for1his SWMU because any contamination as 
a result of storage tank leakage would be found at depth. 

7.13.3.3 Subsume. Sampling 

Subsurface soil samples will be coUected from two boreholes at S'WMU 2-0'2 at 
the former site of tank TA·2·29. as shown in Rgure 7.'23-1. Samples wiD be 
collected from these borings to assess presence or abSence of contamination at 
depth due to PQSSibIe leakage of contaminants from the storage tank. 

A hollow-stem auger or other suitable method will ,be used to drill t!'1ft 
characterization borings. to a minimum depth of 15 It to -dete1'1'Tline if subsurface 
soils have been contaminated. The depth of the tank is unknown .. but is 
probably less than,15 tt. which is the general d~ to the anwial water1al:Me. 'A . 
5-ft4ong split-bal"l'el COrf.t sampler will bo used to coiled ecntinuous soiUroek 
samples in 5-ft imemts. When the core sample is retrievec1 it will be- seteened 
along its enure length forvoiatile o,ganics with an OVA or PIC. and for radiation.. 
One saJ':1)1e wiU be coUeaec1 frcm each boring at a depth of 0 to '2 in.. One to 
three samples will be colleded from the remaining depth of each bocing'. with at 
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least (me' taken 'from the section of. core' with: the highest observedo~anic:,' " " .• f~, 

- .. " 

,,' " 

activity'or radioactivity~ It no:anomalous:organic: activity or radioactivity:js' ':"" ,~ .. :.:> 
'deteete<1~ thilt'samples will' be collected based onlithologyand·visual, ,,', 
CJbservations. The exact depth of each .sample collected will be recorded in the 
field log. Drilling may be continued to,a depth greater than , , 5 ft if field screening" 
detenninesthat two consecutive core intervals, show anomalous 'organic activity: . 

.. orradjoactivjty.:'~. . . .' 
,', ' 

" 1,,,-

7.13.4 S8mple Sc.....,ing and Analysi. 
~" '. 

. ',~ .. 
.' '" 

• " . I .' .... :~ 
'. ' ' I , t, ':,.:: ': ~'J 

."'. ' '. I ,: .:, .;~': An sample ~eswill to' screened torradiationusing an.alpha scintillometer.. ' 
micro· R meter. ancfpancake GMcounter pricrto shipmentto the laboratory tor ' :;"'>";'\ 
analysis.. ·Table 7.13-3,summarizes the number'ot samples to be analyzed' for',' . '. ,':,:,. 
each specified method of anatysis in Table 7:'.13 .. ' forSWMU2..o12'sampMts.. . ."':;':,::.( 

. Present screening action levels.. practical quantitation limits. analytical methods. ' " \ 
and required sample s!ze for each analyte'are presented in Table 5."in the " ,'.,:7., .. <: 

. Quality Assu~ PrcjectPlan forOU 1098 (Annex II otthis work plan). '. 
, . 

TASLET .. 134 
SUMMARY OF ANALYSES FOR'OU 1098' 

PHASE I CHARACTERlZAnON. SWMU 2.012 

Level III Method· • 

. EPA Method 60'0, lep. 

EPA Method 8270; 

EPA Method 8240 
. Radioactivity M8thods 

E?AMeU1oct 35S0I4'T8. 1 

N umber ot .... Iy_ " . 
SUrface ' .' Subsurface 

Soil/sediment Soil 
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7.14. SWMU 41.001: SEPnC SYSTEM 

;.14.1 

SWMU 41-001 is an 'aban<:lonecseptic tank (TA""""·' 1) whicn appears 
in engineering drawing ENG-4 1$. The tank is c:onnec=ed via a 4oin. Va> 10 

. TA-41 .. 2. a guard house (DOE 1987. 0264). The original guard house hu smce 
been replaced but the sewer pipe and septic tank are believed 10 remain in 
place; Th& tank empties. into a single 4-in.. drain tile line that runs west to east 
(downslooe) ,several1ee! south of the- s,e;ltic tank. l'he drain tile lme is 
~mately 60 ft in Jength and its. west end begins at the fence gate (see 
Figure 7.14-1), The tank presently is inac:tive: it was in operation from '949 untiJ 
1953, jhe. tank rec:eM!d sanitaly and liquid. was:es from the- TA-41-2 guard. 
shack. It is belieYec1 by current TA-41 em;:Mcye8S that the 1a:nk served a singMt 
bathroom; however • .one report (Bak> and Warren.. 1986. 0022) indGtecs that 
the tank was radioadivdly eontaznjnated with low JeveI.s of ph:toTUUm,.. uranium. 
and tritium. There are no known past discharges to this tank that could acccunt 
for rac1ioac:ive or hazardous matorials. 

In a site visit to TA-4'1. a wori<er stilted that 'the $bpe topography ~ 1he 
drain tile line was cfistlJI1:)ed due to· soU eft)Sion. However. the original (1949) 
fence downslope of the septic tank and drain tile shows that the elevation of me 
ground surface has increased apprcximatety 3 ft as indicated by th& 6- to 7.ft
high fence that pI'OtnJdes from the ground only 3 to 4 ft. Additional evidence 
SUCh as Ioo$e dirt. gcpher diggings. and a present .opography no! ideal for the 
septic system and 4rain tDe indicate the possibirlZy 1hat fill has been placed over 
the septic system area. This fin might have come from the excavation of a sump' 
($\\'MU 41..()(13) orotherconstruc:tion in ttIe area. 

7.14.2 Sampling Obiectlv.sand Potential Contaminants 

Archival information from 1986 indicates that thi.s.septic tank is contaminated 
with plutonium. uranium. and tritium. EngineeI ing drawings show thatthis septic " 
tank ~'8S connected toa guard shack. but not to laboratory facilities. Tht.ts. it is 
unknown where this radioactive contamiMtion originated. and whether the tank 
may be contaminated with non·radioactive constituents. The Phase I 
investigation for this site is designed to confirm the absence or presence of 
radioactive and non-radioactNe amtamination of this. septic tank. 

. Potential contaminants of concern for this septic tank include- the radiologic;a1 
constituents mentioned in the Bab and Warren report (1986. 0(22). pluronium. 
uranium. tritium. and gross aIphaIbeta. Additionally. Appendix IX con:stituents. .. 
Qnorganic$. ~mivolatiles. and volatile organics) wi" be analyzed to confrrm trnrir 
presence or absence in the septic system. Table 7.14-0' summarizes the 
potential contltminams of concem for this site. 
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Chaprer7 Evsluaricn 01 SclJd Waste Manaoemenr Unitt: a1' 7A-2 and TA-41 

TABL.E14-1 
POTENTlAL. CONTAMINANTS· FOR . 

Pet.ntla! Contaminant 

Gross alpnaJbcta 

Gross 98,mma 
Uranium (total) 
Ftlutol"lium (isotopic) 

i"ritium 
lnorganics (induding bet'yllium 

and lead) 
Mercury 
· Semivolatilo organics 

. Volatile organics 

SWMU41.Q01 

Lavel m Met."Ioci 

Gas flow proportional counter 
Gamma spectrometry 
101' 
Radiochemical separation and 

alpha spedTCmetry 

Distillation and liquid scintillation 

ePA Method 6010. lOP 
ePA Method 1410. cold vapor 
EPA Methoa 8270 
EPA Method 8240 

1.14.3 SWMtJ 41-001 Sampling Plan 

Phase I activities for SWMU 4'-001 will include an engineering survey. 
radiological survey. and sampling ot the septic t:lnl<:. A geophysical survey win 
be done if the engineering SUNflY tails to locate 1he septic tank and drain tile • 
Samples will be collec:ted from the septic tank. if located. tf 1tIe se,:Jtic tank is not 
· ioc:ated. borings will be done in the drain tile area and samples. cOllected from 
the cores. These activities win be performed folJowin; LANL Standan:1 Operating 

. , Procedures. as listed in Table 7.3-'. The total number of samples. to be· 
collected for SWMU 41-001 is summarized in Table 7 .. 14-2. 

TABL.E7.14-2 
SUMMARY OF SAMPLES FOR OU 1098 

PHASE I CHARACTERlZA.llON -SWMU 41..001 

Nt..trnberofSamples 
s.ptk; tank shldgelsadlment Subsurface Son-

Analytical samples 2 (6)-

OAsamples 
Ainsate blank . 'T (1) 

Field duplic:a1e , (1) 

Fieldblan~ , (1) 

Trip blank , (1) 

Total number of e:arnples 6 ('0)-

... An average of thf'tHI soil samples wilt M coJ1«::ed per borehokt 

- Fittkj blanks ~ed for l'1On*radiologk:al analyses only 

-SLlbsurlat:esoil sampllJ$ win be coJJec:ed only 11M septit:tank cannot be 

Jot:sted llnd sludgelSCdimeflt sam::tl8Scf the-:zmk In net CtJI1ec:ted. 
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7 .. 14.3.1. Engl .... ring .. Geophysical. Radloaoglcal. and· Organic" 
,Vapor Surveys.. , 

An· engine«ing,sulVey will be performed to locate SWMU 41.001, the septiC' 
tank and drain tile. Additionally. J:)fObes will be used to accurately locate the',' 
:septic tank' structure~The location of the ,septic tank, and drain tile' will be 
recon:iee on base maps of the area. 

A geophysical sUrvey will be done to Iccate SWMU 41..001 if the septic: tank and ' 
drain tile cannot be located in the field utilizing engineering drawings and 
probing. This. investigation will most likely utilize' ground..penetnadng radar or 
other1echniquesapprcpriate for1he area.. ' 

An organic vapOr SUtvey .. using a Photo Ionization- Deteaor (PIO) or Flame 
Ionization Oetedor (FtO) wiU be done upon excavation of the top of the septic 
tank and colledion of tl':e- two sludge/sediment samples from, the tank. 
AdditionaJly. it borings aredriJJed in the rain tile. cores wiiJ be screened with the 

, PlO'orFiO fcrorganicvapors. , ' , 

, 'A. radiation' survey will be conclUded, in the drain tJle' area to· idemify potential 
, raciio60gjcaJ 'anomalies and will continue until detectors reveal no, additional 
c:or.raminanrlocations..: Locations of elevated activity; defined as· great .... than ' 
tNo $landald dcwialion$. ftcm U. mean radiation level detected in the vicinilyof " 
TA-4' .. will be fiaggedand rec:orded in the field log with corresponding ~ 
At tta .. locations.. soiVsediment samp4es wiU be collected for mobile fMlld lab, 
measurement c4 grcss alphA. beta. and gamma radiation;' Additionally;. ......... 
1rom the septic: 12rak wiD b! MId: screened for radiation as they are collected. If, 
point sources .... idenlified·at SM.1U 41-001 .. on a case-by-case- basis.. during 
these surveys.. \duntary corredive actions. NCAs) 10 remove point soun:es and" , 
subsequent surlace sampling may be implemented after disposal of waste 
(potentially mixed) has. been approved by·EPA.. 

7.14.3.2 , . Septic' Tank Sampling 

The septic: tanic will be located in Ihe field utilizing a probe and engineering 
dtawillgS.. Once the tank is founcl50il above the tank will be excavated 10· the " 
top' of 1he seprie tank.and 1M top of the'tank win be removed. Organic ~,... 
and radiological screening will be conducted when the top of the tank, is . 
remaved.. Two samples. will be colledect of the sludge/sediment in the tank" 
toIowing LANL.SOPsJisted in Table 7.3·1~ , ' 

, , An( ~inated 'materials-on orneart",,: surface wai be treated as a pcc: ..... ial . 
$Curee of con:amination~ Therefore. when feasible, such near-surface " 
ccn1amineled materials will be ntmovect as a V~ Soil samples that are in . 
ccntact wi1h anycomaminated materials will be charaderized. ' 

7.1U3, SUbsurface sampling 
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If the engineering survey,;. pl't)bing. and 9eophy~ survey faiJ to 'ecare the . :.~ :::' 
, septic tank.. subsurface samples will be taken, from two' characterization ,.q.:~'~;': 

boreholes. in the drain tile to detennine presence or'absence of potential .. ,' ';;" '., '. '; . 
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ChaDttJr7 EvaJua:Jon of Solid Waste 1.I.anagtJment' UnItS at TA-2 and TA41 

contaminants of concem associated with tho septic tank. These suosurface 
samples Wlil be taken at the outfall 01 the septic tDnk:, if Ioented. as. shewn on 
Figure 7.'';-', Borehole locations will be moved to areas of anomalous 
raaioactlVity, If detected in the drain tile. 

The borehole will be drilled by a hollow-stem augerto a minimum depth 01 15 tt. 
Sample location will begin at a depth ot 7 ft to avoid sampling soils above the 
level of the septic tank. A Soft-long split-barrel sampler wiil be used to collec:t 
continuous soiVrock Stlmples. When the core sample is retrieved. it will be 
screened along its entire length for radiation. Two to four samples will be 
collec:te<:i from the bering with at least one taken from the section ot core having 
the highest observed radioactivity or organic vapor activity. If no anomalous 
activity is detected, samples will be collected from a core interval based on 
lithology and visual observations. The exact depth of eaCh sample collected will 
be recorded in the field log. Drilling may be continued to depths greaterth:1n '5 
1\ if two consecutive core intervals show anomalous radioactivity or organic 
vapor activity. 

7.14,4 Sample Screening and Analysis 

All sample packages will be screenfKt 10rraaiotion using an alpha scintillometer, 
mfcro R meter. and pancake GM counter pricr to ~iprnent to the laboratory for 
analysis. Table 7.'4-3 summariZes the number of samples to be analy2ed tor 
each specified method of analysis in Table 7.14-1 for SWMU 41-001 samples. 
Present screening action level:>. practical quantization limits, analytical 
methods, and required sample size for each analyte are presented in Table 5.1 
in the Quality Assurance Project Ptan 10rOU '098 (Annex II), 

TABLE 7.14-3 
SUMMARY OF ANALYSES FOR OU 1098 

PHASE I CHARACTERIZATlON • SWMU 41..001 

Level III Method 

Gas flow proportional counter 
Gamma spectrometry 
Radiochemical separation and 

alpha spectrometry 

Distillation and liquid scintillation 

EPA Method 6010,ICP 
EPA Method 8270 
EPA Method 8240 

Numberof analyses 
Septic tank Subsurlac& 

SludqeJSediment SOU· 

4 

.; 

4 
.; 

5 
5 
6 

(8) 
(e) 

(8) 
(e) 

(9) 
(9) 

(10) 

·Subsurlace soil samplss will be collected only If the septic tank c::mnot be 
located and sludge/sediment samples from r,"e tank are not collected • 
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. Chs;,rtJr 7 Evaluation of Solid· Waste Manaaef'l'klJnt UnitS at TA-2.ana TA..n 

7.15- SWMU.41.Q02. THE SEWAGE nlEATMENT ;:'UNT 

. ' 7.15.1 Sit. Description and History 

. SWMU 41.002.. the sewage treatment plant at i~-4T. consists o.f three partS 

(Fl9ure 7,'S-'): 

,. SWMU 4,.002(a) is an Imhoff tank and an8OO-cu·ftchlorina:or 
(TA-4'''7) .. 

2. SWMU 41.002(b) is a contac:t tank (TA-4'-Sl. nnd 
3. SWMU 4,-002(c) isa slUdge drying bed (TA ... n .. S). 

The sewage treatment plant at TA-41 was. built in '951. and received sanitary 
waste until 1987 from TA-n and TA·2. Sewage trcm TA·2 was pumped to the 
plant· after the early 1970s. Presently. wastes. from TM1 and TA·Z are oeing' 
pumped to. TA·:Hortreatment. The treatment plant has. been retained as a 
standby 'unit in the event of a lift pump failure. 11 the sewage trealn'Ient plant is i.n 
usa. it discharges. to a NPOES-perminec1 outfaU in I.os Alamos Canyon (NPOES 

. no. sss 06s). According to Francis (1992. ,4-0(40)" it issmndard ~ure1cr 
all sewage treatment' plants to routinely cheek the sewage slucIge for radiaticn. 
1OXics..and heavy metals. It these are found to. be absent. 1h& sludge is taken to 
TA-54 for off-site disposal. tf the sludge is fou:nd to be ccntarninated.. the sludge 
is taken 10 iA"s4 to·be shipped ~e for pt'CIpel" ~. No records. have 
been found on the toxics. and heavy metals testing of the sludge from TA-41: 
hoINever. detailed recorcIs have been found on mdiation testing of the dudge . 
from 1978 to 1986 and rosutts·are summarized below. In addition. s.atn;)les· 
were taken o.f the Sewage entering tank TA-4,·7 in 1955. as wen as from 
effluent from the chlorine contact tank. At that time gross. 3I:pha c:ounts ranged 
from 109to 123 pCiIl.. (OOE1987. 0264). 

Results from the periocfc testing of bOtn liQuid effluent and dried sJud;e from the 
plant during '978 to '986 are as foUows. (Rad Oata 1992...140Q0.:3): 

,. Alpha measurements on the ~ showed g«'let'8Dy les& than 
2 pCiIl.. with levels as high as 7 pCvt.. in February 1984.. Cried. 
sludge ~ showed elevated al;>halbeSa JeveJs.. averaging 
approximately 8 pCi/g. with levels as high,as 140 pCilg in 
January 1981 (background for a/phalbet:a is .approximately 20 
J)Ci/g for sediments) • 

.2. Beta radiatiOn measurements. on liquid effluent showed an 
. averagfiotabout 6 pCU' ... with measurements as high as 156 

J)CiIL in January 1983. Beta rneasurements~n sludge sarnpies 
. averaged about 10 pCilg. with ~els. as high as SOpCifg in 

0ecemb«'1S82. 
3.. Gamma measurements on· liquid eflIuent avemgect around 50 

pCI/L withtevelsas high as 1443 pC~'L in December 1979. 
Studge samples averaged'about 7 NCPMIg (net counts per 
minute). with levels 8$ high as 30 NCPWg. and 
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4, Tritium levels in the ~lQ'uid effluent from the sewage treatment 
plant were highly variable but generally ranged between '00 
and 5000 pCiIL (background tor the Los Alamos area i$ less 
than 50 pCi/t.. for groundwater in the main aquifer wrthin Santa 
Fe Group sediments). The sludge samples showed tritium 
concentrations ranging from '300 pCiIL up to 3 '00 000 pCiIL 
Six sludge samples showed elevated concentrations Qf tritium: 

7.'5.2 

In June '984 the sludge showed 2,200.000 pCi/l.: in August 
1984.3,100,000 pCIIL: in December 1984.340,000 pCIIL: in 
August,985, , ,400.000 pOi!\..: in April 1986 150.000 pCiJ'...: nnd 
in August '986,20.000 pCIIL (Larson and Longmire '992. ,4--
0001). 

Sampling ObJectives. and Potential Contaminants 

Documentation shows there have been several episodes of contamirultlon 
wilhln the sewage treatment plant. SWMU no. 4,..o02(a) through (1:). esceeially 
with tritium. It is unknown. however. whether surrounding soils ~nd sediments 
have been contaminated due to plant operations. such as overflows or 
aerosolization of effluent and subsequent fnllout around the plant. Additionally~ 
there has been no testing ot the sludge for non-radioactive contaminants. which 
more than likely entered the plant due to laboratory operations at TA-2 and TA· 
4'. Therefore. Phase I investigations for SWMU 41-OO2{a) through (cl are 
designed to determine presence or absence of surface and ~ubsurface 
contamination around the sewage treatment plant and nround the effluent 
discharge outfall to the creek. 

Potential contaminants of concem for the sewage treatment plant include 
potential contaminants from both TA-2 and TA-41 operations. These include 
gross alpha and beta. tritium. uranium. plutonium. cesium-137. stro:nium-90, 
technetium·99. cobalt-60, mercury, beryllium. and lead. Additionally. samples 
colleC1ed for SWMU 41-002 will be analyzed for semivolatile and volatile 
organics. as well as other inorganics. 10 detect th45 presence cf com.aminatio.., 
due to laboratory operations at TA-2 and TA-4'. Table 7.15-1 summarizes the 
constituents to be anatyzed for SWMU 41-002. 
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Evaluation of~/id Waste Management t:.Inits at T'A-2 and T'A-4T Chapterr 

TASLE7.15-1 
POTENTIAL. CONTAMINANTS FOR 

SWMU 41-002' 

Potential Contaminant 

GtO$$ alphalbeta 
Gross gamma 
Cesium·,37 ' 
Strontium-go 
T echnerium·99 
Uranium (total) , 
Plutonium (isotopic) 

CobaIt-60 
Tritium 

Mercury 
fnorganic:$ (inducting ceryllium and lead) 
SemivoJatile organics 
Volatile organics ' 

7.15.3 SWMU 41..Q02 Sampling Plan 

!..ev.' 111 M.thod 

Gas flow oroponional counter 
Gamma spectrometry' 
Gamma spearometry 
Gas flow Droportional counter 
Gamma spectrometry 
ICP" 
Radiochemical separa:icn and 

olpha spedrome!fy 
Gamma spectrometry 
Oistillation and liquid 

scintillation 
EPA Methoc: 7470. Cold Vapor 
EPA Method 6010, ICP' 
EPA Method 8270 
EPA Moaned 8240 

Phase I adivitiO$ for SWMU 41-o02(a) through (c) will include an engineering 
survey .. radiological survey, surface soiJlsediment sampling~ subsurface 
sampling. and sampling of the sluclge from 41-002(C). These activities will be 
performed following LANL Standard Operating Prcc:edures.' as listed, in TaCl. 
7.30-1. The total number of samples to be collected for SWMU 41..002' is 
summarized in Table 7.15-2. 

TASLE7.15-2 
SUMMARY OF SAMPLES FOR'OU 1098 

PHASE I CHARACTERlZAnON -SWMU 41-0G2 

Numberot Samp' •• 
SoillSediment Subsurlae- Soil SILIdge Drying a.d', 

Analytical samples 13 12 3 
OA.samp:es 

Rinsare cklnk 1 l' 1 
Field duplicate 1 1 1 
Field blan!\', ,. 1 'I 
Trip clank 'I 1 l' 

Total numberot sampfes 17 '6 7 

... rtfflkfbl:Jnk$ will bfJ submitted (or non-radiologic:al analJlS6$ onl.v. 
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Engineering anci R:ld,iologic:al $w\-.ys. 

Engineering ana C;eopnysical surveys. will be done to locate the enkJent tines 
and outfall to thO creek from the sewage treatment plant. This aata will be 
recorded on base 1'T'I3p5 of the area. 

A walkover radiation SlJ1'Vfro/ will be done around the sew8ge treatment oLant.. 
along effluent lines. and to the outfall to the c:reek to tdentrfy raOlo/ogicai 
anomalies. Loc:atJOns of elevated activity. aefined as greater than two ~ 
deviations from the mean radiation level detected in the vicinity of TA-41. will be 
flagged and recorded in the field log witn corres;>onCing activities. At these 
locations. soiUsediment samples will be collected for mobile 1je~ tab 
measurement of gross alpha. beta. and gamma radiation. If point sources. are 
identified on a case by case basis. during this. survey. voluntary corrective 
actions (YCAs) to remove point sources. and subsequent surface sampling may 
be implemented. if permittoc1. 

7.15.3.2 Surfac. Sam~ling 

Thirteen surface ~i1 and sediment sampl~ will be collected as shown on 
Figure 7.15-' to a depth of 0 to 12 in. Nine samples will be collected in a grid 
around the plant. structures to identify potential surface =ntamination due to 
overflow or aerosolization of plant effluent. An additional two samples wiU be 
collected along the effluent drain line to identify potential contamination due to 
leakage of the drain Jine. and another two samples will be collected at the OU11an 
to the creek. Sampling locations will be moved to areas of radiological 
anomalies. as defined above, if detected. 

Any contaminated material on or near the surface will b& treated as a potential 
source of contamination. Therefore. wt'len feasible. such near·surlace 
contaminated material will be removed as a VCA. Soil samples that are in 
contact with any conbminated material will be ehamcteri2ed. 

7.15.3.3 Subsurface Sampling 

Subsurfnee soil samples will be collected from a total of four cnaracterization 
borings at SV'JMU 41·002. as shown on Figure 7.'5-1. These borings will be 
placed around 41..oo2(a). the Imhoff tank and chlorinator. 10 confirm presence 
or absence of potential contaminant5 ot concern at depth arou."!d the structure. 
The boring locations will be moved to locations of radiological anomalies, as 
defined above, if detected. 

A hollow-stem auger or other suitable technique will be used to drill the 
characterilation borings to a minimum depth of 15 tt 10 determine if subsurface 
soils have been contaminated. A Soft-long split-barrel core sampler will be used 
to COiled continuous soiVroek samples in &-ft intervals. VVhen tl'\e core sample is 
retrieved. it will be screened along its entire length for radiation and organic 
vapors. One sample will be collected ot a depth of 0 to '2 in. from each bonng. 
One to three samples will be collected from the remaining depth of each bonng • 
with at least one taken from the section of core with the highest ob!llerved 
radioactiVity or organic vapor actiVity. If no anomalous activity is detected. the 
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samples. will be collected tJaseC on lithOlogy and vi:sual observations. The exact 
det:'th of each sarnple collected. will be recorded in the tielc1log. OrilUng may be 
continUed to a del'th greater than 15 ft if field screenIng determines that two 
conS4!tC'U'tive core inteNals show anomalous radioactivity or organic vapor 
activity. 

7.15.3.4 Sludge Drying Bed Sampling 

One botehCIle will be- placed in the center-of the sludge drying bed. SWMU 41· 
002(c}. to assess the level of contamination within the sludge and sediments 
below the drying bed.. The thickness of the drying bed is unkncwn~ A hoIJow. 
sem augerwiJl be used to drill the boring through the dIVing bed and to at 'east 
S It throfJgh sediments below the bed. A s:.n..Jong split-barrel core sampler will 
be used to collect continuous soil/rock samples in s-tt intervals. When, the core 
sample is retrieved. it will be screened along its entire length for mdiation and 
organic vapors. Two to tour samples will be collected from each boring. with at 
least one taken from the ~ion ot core wilh the highest oosetved radioac:tivity 
or organic: vaporaaMty. It no anomalous actIVity is detected. the samples will 
be =Ilec:ted based on lithology and visuaJ observations. The exact depth 'of 
each sample COllected will be recorded in the field log. OrilUng may be continued. 
to greater-than 5· It. below the bon om of the drying bed if field screening 
determines that twO consecutive core intervals show anomalous radioactivity or 
organic: vapor activity. 

7.15.4 Samp'. Scl"Hftlng and Analysis 

All $arTlple packages will be screened for radiation using an alpha scintillometer. 
ITIi<:ro R meter .. and pancake GM counter prior to shipment to· the laboratory for 
analysis. Table 7.15-3 summarizes the number-of samples to be analyzed for 
each specified method ot analysis in Table 7.15"" for SWMU 41a()02. sa~ 
Present screening action levels. practical quantitation limits. analyticaJ me!hods. 
and. rf!lCluired sample size for each analyte are presented in Table 5.1 in the 
Quality Assurance Project Plan forOU 1098 (Annex II). 
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TABLE7.1S3 
SUMMARY OF ANAL.YSES FOR OU 1098 

PHASE I CHARACTERIZATION .. SWMU 41~ 

Level III Method N wnber of Analyses 
Surface SuDSU~ Sludge Drying 

SoIVsediment Soli Beet ' 

Gas110w proportional counter ,5 14 5 
Gamma spectI'Oi'T'IeU '5 14 S 
Radioc:hemic:al separation and 

alpha soectrometry '5 ,4 5 
Distillation and flquid sc:i.ntillation 15 14 5 
EPA Method sa10.1e? 16 'S 6 
EPA Method 7470, Cold V:¥I;IOr i6 ,S 6 
EPA Method 8270 16 '5 6 
EPA MethOd 8240 17 16 .. 

I 
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· 7.16 SWMU 4'-003. DESCR1PTlON OFSUMP 

7.16.1 Slta Description and History 

Site drawing ENG-A. 5'22 indicates an inactive sump pit, TA"""·'O. 
,The· sump is 3 ft 7·3/4 in. by 2 ft 'r:Iy 2 ft 6 in. dt1e9 and discharges to I.cs 
Alamos Canyon (Ooe '987. 0264) (F"19UM 7.16-1). TMsumpservieed TA..4.1 .. ' 

· and handled storm water ana the water used to· hose out 'the storage tunnel at 
TA-4,. The tunnel.-wnich was built in '948 and CCCU1)ied by '949. has been 

· used to S10re TRU wastes and tritium. but past releases am unJmown.. 

In the fall of '988. the. sump . was.- completely excavated to make room for a 
concrete pact. retaining wall. HEPA housing. motor. tan. anc:J a stack fortne 
ventilation system upgrade for TA-4' .. ,. At the time.ot the sump's excavation. a 
concrete lid to the :sump and three pipes-from the tunnel to the sump were 
found. Along with th& sump and its associated pipes. '0 ft of soil from eaeh side 
and below the sump were excavated. No conmmirnltion was found in the 
struc::ures or SU1'TCUnding soil. Note that the finding of no contamination in the 
structures and soil is according to a 1992 memo by R. !..arson. a TA-4' site 
woncer. Radiation survey dOClJtnentation to support this. finding has not been 
located. (Larson and L.ongmire 1992. ,4-00,) . 

The Larson memo states that tM sump and associated pipe went excavated 
and placed In a new, unspecified location. In a telephone conversation held on 
OctOber '9, '992, Mr. !..arson stated that the sump was reburied approximately 

· 20 ft due south of its original location to make room for the concrete pad. 
(l.arson and Brown 1992. ,4-0042). Before constr.Jd.ion of the new ventilation .. 
system was completed and the sump structure buri~ the drain lines were 
capped at the sump ::.tructura, and the floor and sink drains in building TA-4'-' . 
were plugged or capped. At the same time aU water ~t the flt'8 protection 
supply was. removed from building TA-41-' (Larson and Longmire ,9SZ. 
14-000'). 

.' 

The soil in the area where the sump'was excav3tecl is soft,. eroded Bandelier 
Tuff. When the sump was buried. a clean, c:oarser-grainetl soil was placed 
below the sump for proper compaction of the soU surrounding the sump. 

: According to Mr. Larson (Larson and Brown '992.'400046). a sUlj:llus of a 
mixture of this clean. coarse-grained soil and the ercded 1\Jff that surrounded. 
the sump Wa& placed to the east of the guard shock (F'lgUI'e 7. 1 &-1 ,. A site visit 
on October' 5: '992. confirmed the presence of a pile of fill in 1he area east of 
the guard shack. 'There was also an area that appeared to- be fill located 
SOU1heast of this, between the two fences surrounding·TA-4'. Mr. !.arson 
indicated that this soil was original; however. the soil was generally 
uncompacted and appeared to be fill. It is posssble that this soil coulc1 be excess. 
fill malerial, mixed with original soil surrounding the sUn'l;l • 
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7.16.2 Snmpling Oblectives and Potentia. Contaminants 

?haso I investigations at SWMU 41..()03 will determine tne l)I'eSer'1C8 or DCSet'ICf!' 
of pctenttal contammants. of concem in the mixture ot fd! ana soil tlXCilYatec:l 

from around the sump. Since the sump structure is located beneath the 
ventilation system for the tunnel. the sump will not 'be samoled during Phase , 
activities. If the excavated and dean fin mixture is. foone 10 be contaminated. 
the sum" will be investigated in later acnvities (Phase II). If 1he rruxture IS founo 
to be clean. no further action (NFA) will be recommended for this SiNMU. 

Potential contaminants. of concern for SWMI.J 41-003 are those COtlsti1uems 
associated with operattons within the- tunnel. TA...;,·,. These constituents 
include gross alphal~ tritium. uranium.. isotopic plutonrurn. befyltitJrn.. lead. 
and mercury. Samples will be analyzed for the!ie ~ as sun'IITIari;:ed 
in Table 7. -:6-,. 

TABLE 7.16-1 
POTENTtAt.. CONTAMINANTS FOR 

SWMU 4'..003 

Potential Con"'.aminant 

Gross alphalbeta 
Gross gamma 
Uranium (total) 
Plutonium [ISOtopic) 

Tritium 
tnorganics (includes beryllium 

and lead) 
Mercu:y 

Gas flew pc"'OI)Ortional counter 
Gamma spectrOmetly 
reP 
~ serparaticnand 

alpha s;leCtrOmetry 
Oistillatictl and liQuid scintillation 
EPA M~hod 6010. leP 

EPA Me:hod 7470. Cold Vapor 

7.16.3 SWMU 4,..()03 Sampling Ptan 

Phase I activities tor SWMU 41.003 include an engineering survey. radiologic3.l 
survey, and surface soil and sediment sampling. These activities will be 
performed following LANL Standard Operating Procedures. as listed in iable 
7.3-1. The total number of samples 1000 collected for SWMU 41-003 is. 
summarized in Table 7.16-2. 
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TABLE 7.16-2 
SUMMARY OF SAMPLES FOR'OU 1098, 

PHASE I CHARACTERIZATtON -SWMU 41-003 

Numbtl,.ot Sample.' 
Septic t:lnk sfud9eJsediment 

Analytical samples I> 
OA.~e$ 

Rinsate blank , 
Held duplicate ,-
l=it!ld. b"'n~ , 

.otat numberot S3I'T1flles 9 

.. Meld blanlc!: SU»nitttld fo,.. non-raciclogicaJ analyses only 

7.16.3..1 Engineering and RadiologicaJ Surveys 

An engineering survey' wi:! be done to loc:lte the areas where the dean and, 
excavatea scil mixture was plaCed. The locations of these fiQ areas will be 
recordect on base maps of the area. 

A radiological survey will be done over the fill areas to identify potential 
raciological anomalies.. and will continue until detectors reveal' no additionaJ 
c:ontaminant foc:ations. Locations of elevated activity .. defined as. great .. than 
two-standard deviations from the mean radiation level detected in Ihevicinityof 
TA-41. will be flagged and recorded in the field log with corresponding ac:livities. 
P:l. these Jocations.. soiVS«funent samples will be collected for mobile field lab· 
measurement of gross alpha. beta. and gamma radiation. It point sourc.es are 
identified at $WMU 4'-003, on a t:.::l.Se-Cy-case basis. during- these surveys. 
volunwy corroc:tive actions (VCA$) to remove point sources and subsequent 
SLU1ace sampling may be implemented it pelTT'litted. 

7 .. 16.3.2 Surface Sampling 

Six surface samples will be-collected for SWMU 4'1.003. as shown in Figure 
. 7.'t6-t. at a depth of 0 to '2. in. Two sar&"ll:'les will be coJlected from,soil around 
the existing-ventilation system outside otTA-4'-,. over the-area where the 
Stlmp is now located. Four samples will be collected in the two areas of fill 
southotTA-4'·1.as.shownon Figure 7.160-1. 

Any Q:)nraminared material on or near :he surface will be treated 3$ a potential 
S()uree of contaminacion. Theretore. when feasible. such near .. surface 
co:'ltaminaled material will be removed as a VCA. Soil Silmoles that are in 
ecntaa with any contlminated material will be cnaraaen:cc. 

7.16-4 May19t3 
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7.15.4 Sample Screening and Analysis 

All r.amoJe paCKages will be screened for radiation using nn alpha SCIntillometer, 
micro R meter. ana l)ancake GM counter pnor to shil'ment to thO laboratory for 
analysis. Table 7.16-3 summarizes the number of saml=lies to be analy:ed for 
each specdied method of analy~ in Table 7,15--1 for SWMU ';".003 samples. 
Present screening aetion levols. practical Clusntitation limits. anaMical methods. 
and reCIuired samPle size for each analyte are presented in iable 5.' in the 
Quality Assurance Project Plan for OU ': 098 (Annex II), 

TABLE7.16-3 
SUMMARY OF ANAL.YSES FOR OU 1098 

PHASE I CHARACTERIZATlON .. SWMU 41-«13 

Leve. 111 Mathod 

Gas flow proporrional counter 
Radioehemieal separation and 
alpha spec:trometry 
Distillation and liquid scintillation 
EPA Method 60'0, Jep 
EPA Method 7470. Cold Vapor 

RR Work Plan 101' OU ':098 

Number of analyse$. 
Surface 
SollJSediment 

7:16-$ 

8 

8 

8 

9 
9 
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7.17 Aoe c-4't~ STORM DRAINAGES 

7.17 .. 1 Sit. Oescnptlon and HIs.tol"f 

ihe storm drains for TA-41 are shown in Figure 7."1.,. Structures TA-4i-22 
through 28 are storm ct.rain3ge Cltch baSnslmanhOles. Accorcting to Rid( 
Larson (Larson and Brown i992. 1.;.004:2). a TA-41 site worKer. there have 
been no indications of comaminant releases into the stOt'Tn C%r'3ins. However. 
the stack between buildinqs TA-41.04 and TA.041..:30 is known to have- had 
operational releases of tritium in the past. &mace ccntamination of the sterm 
drains might have resulted from 'these operational releases. No monitOfing of 
the storm drains or outtans has. been done in me past {Larson and Brown 1992-
'4-(042). 

1.17.2 Sampling ObJec:tlves.and Potential Contamlnation 

ihe status of C:Ornan'ination wrthin the $torm dr3ins. catch basins.. a.nc 0UtfaIls 
at TA-41 is unknown. Phase I activities will focus on sampling catch basins and 
outfalls of the Slorm drains to assess. tile presence or absence of contamina1ion 
for this AOe • .Additionally~ sampling for the storm drains win help to assess 'the 
presence or absence of contamination due to undocumented releases of 
contaminants from past TA-41 operatiol"l$. 

Potential contaminants for TA-4i include gross alpha. beta. and gamma 
radioactivity. tritium. uranium. plutonium. and beryllium. Jead. and 1"I'I6t'CW'Y. All 
samples collected in the storm drain catch basins and 0U1falls. will be anatyzed 
for 'these constituents. as summarized in Table 7.17-'. 

TABLE 7.17-' 
POTENTIAL CONTAMINANTS FOR 

AOC41..()Q4 

Potent'.' ContamJnant 

Gross alphalbeta 
Gross gamma 
Uranium (total) 

Plutonium (isotopic) 

Tritium 

lnorganics [Includes beryllium and lead) 
Mercury 

RFI Work Plan forOU'~ 

Lawl m Method 

Gas. flow proportional counter 
Gamma s;>ec:trOmetry 

tCP 

Radiochemical separation and 
alpha spectrometry 

Oistilllltion and liquid 
scintillation 

EPA Method 6010.ICP 

EPA Method 7470. Cold Vacor 
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7.17.3 AOC C-41..Q04. Sampling Plan 

Phase I activities for AOe C-4'·004 will include an engineering survey. 
radiological survey. and surface and. subsurface sampling. These activities WIll 
be performed following LAN!. Standard O;:Icrating PI'OCedUreS. as listec1 in Table 
1.3 .. '. The total number of samples to be collected for AOC 4'·004 ;$ 
summarized in Table 7,17 .. 2. 

TA8LE7.17·2. 
SUMMARY OF SAMPL.ES FOR OU 1098 

PHASE I CHARACTERIZA.T10N. ... AOC C41...Q04. 

Numberof Samples 

Analytical sal'n;:)fe$ 
CAsampies 

Rinsate blank 
Field dupliea1e 
Field blank'" 

Total number of samples 

Surface 
Samplas 

o 
o 
o , 

Subsurrae. :::'tch Basin 
~18S- Samples 

3 

, , , 
6 

, , 
'1 
17 

• Field /:lIan1cs subrnmsd for notHadioJogical.anaJystts only. 
- An average of tnrt:t: subSurface =amp/tIS will be collected from eaeit 
boreho"" 

7 .. 17.3.1 Engineering and RadioJogical SUrveys 

An engineering survey will be performed to Jocate the storm drains,. catch 
basins, and outfall to the creek. The Icc:ations of these strucn:.res. wm be 
recorded on base maps ct the area. 

A walkover rad~Iogk:aJ SUl'Vt!!y win be per10nned around tne storm d:ra.ins. catc:h 
basins. and the cxnfaJ1 to the creek to identify potential radioIogic:a1 anomalies. 
and will continue until detectors reveal no additional contaminant locations. 
Locations of elevated r&dioaetivity. defined. as greater than two standard 
deviatoins frClm 1he mean radiok)gic:DJ !-evel detected it! '!he vicinity of TA-41. will 
be flagged and recon:ied in the fteld log with ~ activities. At these 
locations. sediment samples win be cclleded forf~ tab ~ of gross. 
alpha. beta. and gamma radiation. If point sourcos are identified at AOC 
c-4, -004 durirlg t~ surveys. voluntary corrective actions (VCAs) to ter'I"IO'IIe 
point sources and subsequent surface sampling may be it'l1;)lemented. on a 
ease-by .. case basis. tf permitted. 

SU1"tIce Sampling 

One surface soil/sediment sample win be coDeded at the outfall d the storm 
drain system of TA-4'f to the creek.. The Iocat~ of this S2m;)le is shown on 

RR Work Plan for OU 1Qfa8 7.17-3 
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Figure 7.17-1. This sample location will be movec 10 any area ot radiological 
anomaJy. as definea above, it detected. Any' debris on or near the :surface will 

. be- treated as. a potential source ot contamination. Therefore •. when teasble, 
such near-surface contamInated. cebris will be removed as a. VCA. Soil samples. 
in contact with any contaminated dobris orartitacts will be characterized. 

Subsunac. Sampling 

One charad'erization borehole will be collected at the outfall of the storm drains. 
as shown on Figure 7.17-1. This sample location will be moved to any area of 
radiological anomaly .. as defined above. it detected. This characterization' 
borehole is intended to confirm the presence or absence of COCs at depth in 
the creek:beO below the S'lonn drain outfall .. 

A hollow--stem auger rig will be used to drill the characterization boring to-8 
minimum depth of 15, ft. A 5-rt-lon9 split-ban-el core S3ml::tler will be used to· 
collect ecntinuoUs. soiLlrock samples at S-ft intervals. When the core sample is 
retrieYe<1. it will be screened along its·emire length for mdiation. One sample. 
wiD be collected at a deoth of 0 to' 12 in. One to th,," soil samples will be 
collected from the remaining del)th of the boring .. with at least one selected from 
the sedicn of cote with the highest observed radioactivity. Jt. no anomalous 
rzdioac!Mty is. detected. the samples. will be collected based on lithology and 
visual observations. The exact depth, of each sample-ecllec:tedwill be recorded 
in the field log. Onlling may be continued to deplhs greater than 15 It if fieki 
screening determines that two· consecutive core intervals. show anomaloUs· 
radioactivity. 

7 .. 17.3.4 catch Basin Sampling 

.A toraI ot 14 c:.editnent samples wiU be collected from the catch basins at TA .... '. 
sttudUntS TA .... 1-22 through T.A-41·28. The locations of these catch basins are 
$hewn on Figure 7.17 .. 1. Two seaiment samples will be COllected tromeach 
catch basin .. 

7.17.4 Sample ScrMning and Analysis. 

AU ~ pac.kages WIll be screened tor radiation using an alpha scintillometer. 
micro R meter;. and pancake GM counter prior to shipment to-the laboratory for
anaJy:sis.. Table 7.17-3 sumrnari:es the numberof samples to be analyzed-for 
each specified method of analysis in Table 7.17·1 for AOe 41-0Q4. samples. 
Present screening action levels. ptadieaI quantitarion limzs. analytical methods, 
and required :sample :size for each analyte are presented in Table 5.' in the 
Cuality Assurance Prciec:t Plan 10rOU , 098 (Annex II of this work plan). 
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, TABL.E1.17..:1 
SUMMARY OF ANAl. YSES FOR OU 1098 

PHASE t CHARACTERIZATION - AOe c-.f1.Q04 

"Level III Method NumtHlr 01 analyses 
Surface Su!2surtace catch Basin, 

Gas flow proportional counter , -5 16 
, Gamma spectrometry , , 5 Hi 
Radiochemical secaration and 
alpha spectrometry' , 5 '6 
Distillation and liquid scintillation . 1 5 16 
EPA Method ao'O,ICP , 6 ,7 

, EPA Method 7470. Cold Vapor , 6, 17 
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No Further Action Units 

8.0 ?o~ALRELEASEsncsFORCO~OERA~ONOF 
NO FURTHER ACTION (NFA) 

8.1 Introduction 

ihis chapter presents information on Solid Waste Management Unit (SWMtJ) 
nos. 2-001 (bum site). 2..Q02 (inactive container S:OI'8ge area). 2-013 (active 
hazardous waste container S10rag0 area). and 4100004 {ecntainer storage ateal. 
which ar& listed irI the 1990 t.abora!ory SWMU ~ (l,ANl 1990.0145) and 
are proposed for no further ac:tion (NFA) status based on archival information. 
In addition. this chapter discusses several listed Areas of Concern (AOC) at 
Technical Area--41 (TA--41) that were considered during the work plan 
development. Based on the information discussed in this chapter. a 
recommendation of NFA is proposed for the units. Ii=ea below. Fol1owing 
regulatory concurrence. these areas. win be considered suitaDIe for I.It'IteStrided 
Laboratory use, ~ to r&s:ridions imposed by the ongoing use of TA-2 and 
TA-41. 

The SWMUs proposed for NFA are as folbYJs: 

• Bum site (location unknown) (SVI,'MU no.2.Q01). 

• Inactive container storage area (rem~iated) (SWMU 
no.2..()Q2). 

• Active ha;:ardous waste containeT storage areas ($WMU 
no. 2-0,.3). and 

• Container storage area (SWMU no. 41-0(4). 

The following AOCs. (all at TA-41) are also intended for NFA.: 

• sump (0041-001) 

• diesel tank. (C-41.()02) 

• industrial waste tank (C041-OO3) 

• fuel tank «(:.4,..005) 

Archival data for these PASs indicate that it is appropriate to propo$e NFA 
LInder guidance proposed in Subpart S because these PRSs pose no threat to 
human health or the environment. The following criteria. which were provided by 
ER Progmm cm-tee I..ANL '992. 0768). wore also used for proposing NFA for 
these uni'ts. (based on archival data). 

• NFA Crlterltirr 1. The site or PAS h.:ls r.everOeen used for the 
management (that is. generation. treatment. storage. or 
disposal) Of FlCRA ha%crdous wastes or mdionuclides. 
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No Further Action UnitS 

• NFA Crlt.rlon 2. The site should be addressed by another 
program. Forexampte. if the PRS,js part of a process operating 
underthe Laboratocy'scurrent RCRA Part 8. National Pollutant 
Oischarge Elimination System (NPOES) Permit. or other 
applic::able discharge permit. 

• "FA Crlr.rion:J. The PRS has been properly closed. 

The PRSs also may be rec:ornmended for NFA. because archival data indicate 
that they do nct pose a threat to human health orthe environment. as defined 
by the following criteria: 

• NFA cnr.rlon 4'.. Site design. conditions. or institutional 
comro's precludes any release· from the PRSs that would pose 
a threat to human health orthe environment. 

• NFA C,Jt.,/ol7 Sa The PRS has been characterized or 
remediated in accordance with current applicable state or 
federal regulations. and the available data indicate that 
constituents are either not present or are present in 
c:cncentrations near background levels. 

If the criteria listed above are not sufficient tor a recommendDtion of NFA. 
funher review of archival data may lead to NFA based on the following 
considerations (described in detail in Appendix I. Section 4.1. of tho IWP): 

• applicable regulatory requiremenrs. 

•. public concem. 

• impacton Laboratory. progtan"I$"and operations. and 

• value of informa:ion 

It NFA cannot be recommended based on existing information alone, further 
study iswarranted as outlined fo,.OU 1098 in Chapter 7 of this work plan. No 
further action may be re:;ommended following limited Phase I investigations or 
after baseline risk. assessment based on the criteria presented in Chapter 6 
(Sections 6.4.4 and 6.4.9. respectively). Specifically. a PAS may be considered 
tor NFA following a :screening assessment it :he absence of COCs has· been 
confirmed. provided that ecolOgical impact is not significant and that multiple 
constituents. whose cumulative risk exceeds acceptable levels. are not 
defected. A PRS may be considered for NFA alter baseline risk. assessment it 
the calculated aggregate risk. from all constituents (both human-health and 
ecological risk) does not exceed acceptable lovels. For- PRSs containing 
radiological constituents. the principles of ALARA must also be considered 
before any'recommendation of NFA. 
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8.0 

8.1 

POTENTIAL. RELEASE SITES FOR CONS1DERATION OF 
NO FURTHER ACTION (NFA) 

Introctuc:tlon 

This chapter presents information on Solid Waste Management Unit (SWMU) 
nos. 2-001 (bum zite). 2.002 (inaClive container storage area). 2001S (aClive 
haZardous waste container storage area), and 41-()04 (container storage area). 
which are listed in the 1990 Laboratory SWMU' report (\.ANI. 1990.0145) ana 
are proposed for no further action (NFA) status based on archival infonnation. 
In addition. this chapter discusses w/eml listed Areas of Concern (AOC) at 
Technical Area-41 (TA...t,) that were considered during the work plan 
development. Based on the information discussed in this. chapter. a 

, recommendation of NFA is proposed for the units. listed below. Following 
regulatory concurrence. these areas wilt be consic:h!tfea suitable for unrestricted 
Laboratory use. $u.bjcet to restrictions imposed by tl'le ongoing use of TA·Z and 
TA-41. 

'The SWMUs proposed for NFA are as 'follows: 

• Bum site (location unknown) (SWMU 1'10.2-0(1). 

• Inactive container storage area (remec1iate<:.t) (SWMU 
no.2-0a2). 

• Active hazardous waste container storage areas (SWMU 
no. 20(13). and 

• Container storage area (SWMU no. 41..()04). 

Th'J)following AOCs (all at TA-4't) areaJso proposed for NFk 

• ' sump (C-41.oo1) , 

• a&eSel tank (0-41-002) 

• industria! waste tank (0-41-003) 

• fuel tank (0-4,..005) 

Archival data for these PRSs indicate that It is appropriate to propose NFA 
under g\Jidance proposed in Subpart S because these PRSs pose no threat to 
human health orthe environment. The fof1owinc:t criteria. Which were pl'O\"ided by 
ER Program Office (1WP 1992. 076S)~ wer& also used fCC" proposing NFA for 
these units. {'based on archival data}. . 

• NFA Crlmrion 1. T'het site or PRS has never been used for the 
management (that is. generation. treatment. 'Storage, or 
disposal) of RCRA ha:ardOus wastesOf' ~ 
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'. ,NFA, Crlt.rlol'l2.The site should'be'addressed by another 
'program. For example. if the PRS·i&pan:cf a prccessoperating 

, '.underthe Laboratory's current RCRA,Part 6. National Pollutant 
Discharge Elimination, System (NPOES) ·Permit. orother 
at:lPlicab'e discharge pennrt •. 

• . NFA, ~rlon 3. The PRS·has been property Closed. 

. , ' 

. The PRSs aISomav be recommended forNFA because archival data indicate 
that tI'ley do·not poSe a,1hreat to· human health, or tr .. environment. as defined·' , . 
by the foJlowing criteria: 

• NFA CrJt.rltm" Site design" conditions. or institutional 
controls precludes·any' release from the PRSs that wou~ pose ~ 
'a threatto human heaJlh or the environment;., 

'. NFA.Crlt.r/on 5 .. The PRS has been characterized'or 
remediated in accordance with current applicable state or 
federal regulations. and· the available data indicate that , 
constituents are' either not present or are present in 
concentrations near badcground levels.. 

If the criteria IiStecf above are not sufficient for a recommendation ot NFk ' 
further review of archival data may lead to NFA based on the following' 
. considerations (described in detail in Appendix I. Section 4.1, of the IWp): ' 

• ' applicable regulatory requirements. 

• public concern. 

• ' impact on Laboratory. programs. and operations. and 

• ' vaJue of information 

It NFA cannot be' recommended based on existing information alone. further. 
study is wananted as outlined for OU 1098 in· Chapter 7 of this. work plan. No· .' 
furU'Ier aclion rriay be recommended following limited Phase I, investigationa or . 
after basefine risk assessment based on 1he criteria presented in Chaplet' e ' 
(Sedions. 6.4.4 and 6.4..9 .. respectively). SpecifICally., a PRSmay be considen!Jd ,. 
for NFA following a· SCl'Mning assessment if the absence of COCs.. ha.a. been 
confirmed.. pt't)Vided that ecologicaJ impact is not significant and that muIIipIe . 
constituents.. whose cumulative, risk exceeds acceptable levels. Blenor 
detected.. A PAS may be- considered for NFA after baseline risk assessment if 
the catculated' aggregate risk from all constituents. (both hurnan--hea1th and, 
ecctogical risk) does not exceed acceptable levels. For PRSs containing, 
radiological constituents. the principles of ALARA, must also be considered 
before any recommendation of NFA.. 

,,::.<~;~1, 
" .. : .,' :' .. ! .. 

. ". 

f", 
I ">,.,' •• ~ 

• ' •• II, 
.{ •... ' .. 

• \ • Y •• ~ •• 

~. '.' 1/1*' • ';.~ 
,.>, ., ~, 'j ~ I','" 

:., 
, 

" • ,f 

.• .' " : J 

".' .'" 
"., ',I 

, .,:' t;.' , 

,'" .: 

" .... ,,' 
, (' 

," .... , 

. RRWoncPIMForOU1OH 
~ ,~, 

::~. ,;:: 
. '.' -", 

~" ", " ' 
, . 
.. • ' 'II'" 

" ,j" ~' , ~,' 



• 

• 

• 

8.2 Bum Site (SWMU No.2..(01) 

SWMU no. 2-00' may have consisteo of a former bum pit for di$l:lOsal of 
combustible materials trom TA-2 (I..ANL 1990, 0'45). A 1945 memorandum 
recommended that drums be provided at the buming pit for trash tr.at c:ouJd not 
be burned. Archival research shows. that the past location of the sito is 
unknown. In addition. in an interview. Glen Neely (an etn;:.loyee of TA·2 from 
'960 to '916) stated that he and his co-workers do not know the location of the 
she, and cannot confirm that the site ever existed. 

No Phase I activities are planned for this. S\NMU because there have been no 
known releases of I'IazaraOus and radioactive materials for SWMU no. 2-001 
and, in tact. SWMU no. 2-00' may have nover existed. According to NFA 
Criterion' of Section 8.'. NFA is proposed for SWMU no. 2-00'. 

8.3 InactIve Cont:lnef Storage Area (SWMU No. 2.(02) 

Oil-tilled equipment was stored outside of building TA-2-' for several years 
during the '980$ (I..ANL '990,0'45) in an area of approximately '0 ft by '0 ft. 
Loaking oil from the equipment ran onto asphalt pavement and into a.., open 
storm ditch. In '985. the oil was found to contain polychlorinated biphenyls 
(PCBs). The area was decontaminated by excavation ot asphalt and soil to a 
depth of approximately 1 1t under thC! storage area. SevC!ra1 teet of the storm 
ditch were scraped and cleaned. Sampling and analysis showed the cleanup 
reduced PCes. to below a residual concentration of ~ 1 ppm (I..ANL. '990, 0'45). 
The area is presemly inactive and has not been used for storage of any 
potC!ntial contaminants since the cleanup. Radioactive roIeases are not known 
to have occurred. The area has been cleaned up and decontamination efforts 
have been verified (LANL. '990, 0145). Figure 8.3-1 depid$ the Ioeation ot the 
SWMU no. 2-002. 

No Phase I activities are planned for this SWMU because of previous 
successful remediation etforts (LANL '990, 0' 45). According to N FA CritoriOI'1 5 
of Section 8.', NFA is proposed for SWMU no,2-OO,. 

8.4 Active Hazardous. Waste Storage Area (SWMU No. 2-(13) 

There are three ACRA satellite container storoge areas in various locations 
inside building TA-2-' (LANL 1990, 0'45). Two of the stornge areas are for 
solvents from parts cleaning. The other area is w;.cd to store solvents and 
metals from experiments. Figure 8.4-' snows the location of SWMU no. 2-013 
(Penneman'992, 14-(003). 

Environmental monitoring has been performed in the immediate vicinity of these 
TA.2 active hazardous wa~te storage areas (Figure 8.4·'). There is no 
evidence thet hazardOUS or radioactive materillls have been spilled or 
discharged at this locality (Penneman ,992. , 4-0003). Satellite areas that have 
not leaked are not SWMUs. and the technical team for OU , 098 has proposed. 
to dolete SWMU no. 2-013 in the revised HSWA-permit 10r the U1boratory. 
iherefore. according to NFA CnteTlOn 2 listed in Section 8.1. NFA is proposed 
for SWMU no. 2-013. 
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8.5 ConcainerStarage ArM. (SWMU No.. 41.0D4), '. , .'" "'. 

'There is an active satellite CQntain~ s::orage area in room 319 ~f TA ..... 1'OO·~· ,:.:., , .. ::\ 
(Figunt 8.5-1). The SWMU'tepOlt indicates. that the area· stores waste from a '. ":·'·~>":::f 
~ laboratory'and effice machines. An interview withe. Randall' ,',':'. "' .. 1 
Mynard (Mynan11992.. 1"'-0007)' at ME&4 .. the group,that currently cccupies. ,·1 

, building TM1-30~ rev.Ied that this area does not have any phclO1)l'OCeUng .' ; ," 
adiviIy but do8scurrently stont various chemicaJs. in small amounts (less than 1 '., .. ::;; .... :' 

• • L 

pint). These cr.emic:aJs. indude ethanol. acelone. R1V H81ant. (silicone rubber). :,' ',' '. ',! 

E'pm (an epoxy). Vetsamid WI...., (an 8POltY hatdemw)~ and. some wite soIder.A. . ., ,., ',._ 
blueprintmachine is:a1so Ioc:atect in this room.. This machine usas:ammonium· 
hydroxide.. but the chemical is stared only in the machine in this room. 

The S\NMU repOrt alsO indk:a1es.ttIe S\'VMU Iccation as.being room 310 and. net . 
the cumtrIt storage area (room 319). Ac:cording to Mr. MynaI'd. room 310 WU' 

used as the chemical :storage room until ':991. when the chemicals w ........... , , 

, " 

. ,...... ,'~. 

,,". w •• 

disposedct via shipment to TA-54 er moved to room 319~ The majorchenic:als ';,:, .:>. 
stcred in room 310 (ud June 3.1991) were Lodite (maleic: acid.. tcur1.69-cr ' '. ,"; 
boaIes) .. t.ocquick PrimerT ('I., .. ,-TCA,. five 6-cz. cans) •. $pray lacquer (one 13- ' ',' . 
oz can). acetcne(abour: 1 pint). WD-4O (one 12-oz can). Slyc:ast 2850 epoxy' , 
(one small can) .. Catalyst 9 (2 cz) .. wire solder. and 85% ethanol (1 <;t). AI of .,:',; ;'.:',:':: 

, tnese chemicals. were kept in a stonlge cabinet An inventory in May 1990 crt , .... :~.: ;';'~ 
room,310 showed the same c:hemicaI inventory with the addition of ammonium 
~e (small quantity) used for a blueprint machine. The blueprint machine 
is located in room,319~ BefOte '989~ this. blueprint machine used gueous.., ... 
'ammonia ~'which wasstoc'ed in 100m 310 and on the loading doc:kto··· 
building TM1-30. Mr .. Mynatd does. not have a recora of any spiUs of me rlqUid " .• ' '".: 
.ammonium h-Jdl'CXide ord BI'IY: incidents with the otherchemicals srored in the' )~; 
area.." , 

The'SWNU description also, mentions a photo-processing labelatcry with' its 
assoc:iated waste\s.of sodium thiosuIfaIe. ammonium hydroxide. silversails.,and: 
~ chemic:als.,Ac:con::Ung to Mr. Myna."d. the pholo.proceAing 
laboratory was in· rooni'242 of 1his same building. This 100m was a dade room . 
with a pcrIabie phoIo-poc:esaing unit. BIack~hile and color pholO5 were . 
dlM!tioped t1efe1rom 198310·1990 .. The tab was not usacI heavily. Mr..Mynard. 
\IIIbo WCfked in this-lab. estimated 1tIatthe maximum activity'from the area was 
in 1986 .. when the workers.usad:apJ)rcxi.'TI8teIy6 gal. of coIordevelopet .. 

.,' 
· ; . 

.,' 
· ' 

" . .. 
t ,., •• 

:. ',.' 

'. I .~.' • 

The Mec:hanicaJ and EJedI'Onic Engineering (MEE) Division. group MEE-4; haa . " .... ; 
cc:c:upied this building $ince 1982. Before that. from 1978' to 1982. ~esign . <,' ' ,,': 
Engineering Oivision (WX). group WX..a occupied the building. and from·, 958 to,' . \' . '. 
1978 WX .. t ClCCtlPed the building;. W~1iam A. Bradley worked with WX..a and,. ""':."::' 
resided in the building when this'group occupied the building. In an interview. he . '. ':.:"~~': 
stated that the building W8$. used as, an effice building and that no work .,';' 

. requiring chemical storage took ptac:e. He did state that \here were a couple d . , . '. . :., ... ' 
eJecIronic:s laboratories. in the building. but he does not recall any chemical .. :' . . : ", , 
saorage 'arees. present at that time (Bradley '994, ,~).;. An interview with: " . '. . ,; '; 
Bennie J. GiJJe3Qie (GiJlespie 1992.'14-OOOS)who worked with WX,,1' •. stated· . , " 

. that the tdding was. also· used aa..oHice spate <luring his· time there end he. , •. :',:',,' ': 
does. not recan; any chemical storage areas. in the building. Site inspections ',' 

~~ no visual .. idence d_from this s~. {Pennemon 1992,e:.f 
· . 
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No Further Action Units . 

, , . 
Environmemal monitoring is performed in the immediate vicinity of the TA"'" 

· container storage area. There is. no· evidence that hazardous or radioectlv.' 
materiaJs.were spilled or <fischarged atthi&.locaIity., COnsequently. it is, very 
un!ikelythattheccntainerstcragearea is a release sire. Therefore. aa:ording1o: 
NFA Criterion 4 listed in Sec:tion 8. T. NFA is proposed forSWMU no. 4 1-004. 

'as Al'eactConcwn.OU1098 . 

.t •••• \ ' 

.,' ',' ,'t'''' 

.. , J'",,' 

":' '" .; "." 

'. ',," .. ' . ' .. ,,~. 

.. , .',,,::, ... ,,,,,,: 
" ' ' ... ~ / "', ,; 

Thentare flYe areasctconcem (AOCs) identified forOU 1098,'sU ofwhich are '. .:, ',,:,: :~': 
a'S'SOCiatedwith TA-4,. The areas are a·sump .. a 56o-gal.'diesel1ank. an '"., :: 
indulslrial' waste tank (that may have never exi"ed). Slonn drains. and a fuel .' '. .., ...... ' :: 
tank of unknown origin. Investigation ot AOC C-41 -004. storm drain.~ is 
dilcusaed in Section 7.17 of this. wcrkplan .. Basedon·availabla information,and 
data.. the OIher'"four AOCs. are rec:ommended' for" NFA. Oetails leading, to· this . " 

, • decisionaredisc:ussedbeiow. 

, . 
, U1' . Swnp(C41-oG1) 

· .Accon:Iing to the SWMU report on the AOC, the sump in question hare is· the 
sump, alr •• dyaddressed'in SWMU no. 41-003 (structure TA-41 .. 'O)" 
(Figure 8.6-1). See Section 7.1CHorfurther details. Engineering drawillglland:· 
structure location: maps show no other sumps. for- TA-41 • This. AOe ia 
rwoomnended forNFA.. based on crirerion 1. since there is·no, evidence that an . 
AOC unique fromSWMU no. "'1-O<X.l (which is. being Invesaigated) exists. , ' 

· a.u :, C....,Tank(C041-G02) 

Acc:ording to Richard. E, Larson (Latson 1992. 14-00(1) a TA41, site wcrUr; 
1be 56O-gaJ.. diesel tank is. located. to the SOUZh of the guard Slalion TA-41-2' 

· (Figwe 8.6-1) .. The stJUdUnt numberon this :ank is TA-41-W5S, and it is an 

,,' .. 
. ' .. ~,"" '. 

,.f' 
", 

.,' :; .. 

", ".,: 
. ::> 

'. ' " undei9lound 1ankmeuuring 8ftby4ft. The diesel is used to· fuel a generator' 
1hatis.a back-up system· fcr securi2y lighting and an alann system for'TA-41'. . ~::.. 
TheUlnkwasputil'lCO'place in 1Sasand is.still ac:Iive. Mr. Larsen indicated 1hat . . .. ,~:'.,; 
1he tanlchasbeen feaktestifJd in the past and at some time failed. The tank WII&. ... ,,' ". ';' 

dug up and 1he Seak:was found in the1uel' stem. The tank was repejred' and, . ::', >:; 
~efyO.26 cu ft: of soil around the tank were-excavaIed. The tank'wu. . ; .... 
put badc: inCo place (McInroy 1994 1400006) .. The documentation of thisac:tivily . ' " 
has not been Icc:ate¢ Subsequent leak t_· have shown that the tank is tight;. . " . ,: ';'. ,: 
'With a leak rate of O.OO163gaJ.Jll (International Tec:hnolOgy'Corporalion 1"1.. . : ~'::":' 
1+0023). ThisAOCisreccmmended 1crNFA because the site was ntmediIIIed .' 
ancUhere' is no evidence of more recent releases (NFA criterion 5). . ';~ .' 

.: .. -"00;' 

au' JndustriaJ Wasta Tanlc(C41-oo3) 

The industrial'wasze tank;. TA-c.1.W45. approximately'3 It by'1 tt. wasnoced, . ,,' :' .. 
_ 'as 1ocated·50 It SOU#M'estof Building TA-41-4 (Figure 8.6-1). This tank. was ,: ... ' '.:.:: 

noted as pan: cf the new tritium facility that was built I!, the early'1950s ': ': • <::' 
(Laboratcry J~ no. 5'783-41).,Subsequent strudure locatIOn maps from the " .' ::> 

. . : .... ''::--,,! 
• '. a" ... 
". ' ... ·,l 
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195Qs:and 1960s.fcrTA-41 do net Kientify this t8nk'$lo<::ation or acknowfedge'"" ; '.:::: , 
its. existenc:e~ The tank was. 8S$lgned a structure number in 1981. and on a, ,:~,\ 
1983 structure location map· the tank is listed with its structure number" ' :' ", :. :.<::: .. 
however .. its location is. listed as. unknown. Since the ioc:ation and existence of " . ,,'. : 
this AOCare unknown. ac:ecrding toNFA.criterion 1. this AOC· is recommended . ;.,.:'.," 
for NFA.. " .. ':,".-:- ",:'; 

.. U Fuel Tank(041~' 

The fuel tank.TA-41.W46. is. a41 It bY'6 ft tank located 5 It southwest' of'· 
"building TA .... ' .... (Figure 8.6-1). The strudure history notebook in Facilities 
Engineering Oivision. group ENG .. 7 describes this tank as a diesel fuel tank. -, 
:associated with laboratory job number 57'83-41. This' is the same laboratory job" . 
number to-which.the industrial waste tank is associated. It was assigned a ' 

. structure number in 198t. togetherwith1h& industrial wute tank. The fuel' 
tank's. exact location is. not documented on any' engineering drawings, ancf it is 
u.ndear whether the tank evel" exiSed. Since the location and existence of' this, . 
AOC ate unknown. according to' NFA criterion 1. this AOC is recommended for 
NFA. 
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Figure 1.1·' I.ogic tfow ot the TA-2 and TA-S1 RFl 

, Figure I.s-, TA .. 2 and TA"';1 OU field woncorganizational chart 

Agure 1.5-2 Laboratory ER program organizational chart 

Tab .. '.1-1 Schedule and budget of the RFVCMS·forthe TA·2and TA..41 OU 

TabHaI.'-2 Oetailed proJlICted RFIICMS schedule for the TA-2and TA-41 OU 
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PROJECT MANAGEMENT PlAN 

This.annex,adctresses the ptOjec:t:'rnana9em~t ptan re<:luirementsot the HSWA," 
Module (Ta$k: II. p.39) ot the L.abor:atory's RCRA Part 8 Permit (EPA 1990,' 
0306)' anct. presents the technical af)proach. management stl'UCWre. senedule~' 
budge. and C'efXltting mileston.'or imofementation·ot the TA-2 andTA-41, OU .,' 
RA as. set fonn in this 'WOrk: plan. The project management plan for the TA-2 
anCl TA-41 OU RFt isan extenSIOn CIt the ER Program project management plan 
given in 'Annex I ot the Installation Work: PI3ft (lWp} (!.ANt.. 1991, 0553) and 
contains no-significant departures from the IWP guidelines. 

Figure EXEC·3 ot the Executive Summary and Appendix A conta'n sile . 
diagrarns and SWMU lists. fortM TA·2. MId TA""1 OU~ 

1.1 TecnniQI Approach 
.' . . 

The approach used tor the TA-2::1nd TA""1 OU is. based on the ER Program's, 
cvera" technical approach to the RF1ICMS process as described in Chapter 3 ot' , 

, the IWP (LANt.. 1'991, 0553). The following key foatures c:narac:rerizf.t the ER' , ., 
, Program ~proaCh: ' 

• use of action levels-as criteria tCl' trigger a c:orreetive. m~res·· 
study (eMS): 

• phased Sampling approach to site Characterization: 

• decision ·and. CClst effectiveness. analysis. to SUPPClrt the 
selection ct remedial alternatives: and 

• the application ot1J'le ·obset\lationa'" or ·sfreamlinfJd- approach ' 
to the RCRA' Facility Investigation (RFJ)/CMS. process as· a 
geoeral philosophicaL frame\\'Ortc. 
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Thet«hnical approach employed forthe TA·2:andTA""1 OU FlFt js:described·,', ... 
in Chapters 2 and 6' ot this. OU work: plan. F'.gure 1.':"1 contains a logic: diagr.am ., , .:-
for the' TA·2 and. TA"'" RFt. The general philosClphy is to develop'and ilerativcHy' 
refine the TA-2 and TA""1 ,OU ,conceptual medel through carefuUy planned . 

. stages of investigation and data' interpretation. The data gathered· and' 
subseQuent interpretation wilfbe used todatine th. nature' and extent of 
contamination .. MId the likelihood for waste migration •. at the TA-2 andTA ..... ':' 
OU.An objective is to support interim corrective measures or a corrective' 

. I'l"l88Sl.lres study using the minimum data necessary., 

The- technical Clbjectives ot the TA·2 and' TA-41' OU, RFI .. as presenteeHn. ' 
Chapcers 5-7 of this OU'work: plan .. arc as fClUows: 

• idenlifyconraminants present at each S~U: 

• determintlt the' vertical and lateral extent ot the contamination at . 
eachSWMU: 
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FY94 
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r H Continue to Charaderize 
TA·2 

'~ ____________ ~ ,~ ___________ ~ ___ l_t ______ ~ 

[ ~ ______ T._A_4 __ 1 ____ ~~~ _______ Co __ ~_'n_~_e~_tO __ ~ __ IJ_d_~ __ ' ____ ~ 

Figure L1-1 Logic flow of the au 1098 RR.: 
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• identify contaminant migratiOn j:l3lhwoys; 

• 'ac::c:uire SuffiCient information to· allow quantitative migration 
pathwaymocleiing and risk assessment: 

• provide data necessary f()r- the assessment' of potential 
remeoial alternatives: and 

• i=ltavicSe the basis. for cetailed planning Of correc:tive measures. 
studies. (CMS). 

l1.T TflChnicaJ ImpHtmentatfon Rational. 

As summariZed in' this 'section., several relatively indeQendent investigalion. 
, paths. compns& the- ached ... logic and the investigation mCiOnale for- the TA-2; 
anc:TAa4"l' OU RR .. listeoas.follows: 

• SWMUs in areas of TA-2 

• SWMUs in areas of TA-4"l 

• Baseline characteri23tion of Los 'Alamos.. Canyon (away from, 
, SWMU areas) , 

• 8crehoIeeharacte~n 

JmMIId~ofSWMUs in arusot TA4 ' 
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~Or SWMUs located in areas-of TA·2 are describedi,; Sec:tions,1.4·: ::'.;: 
1hn::Iugh 7.13ct this·OJ woric j:llan.. The characlerizabon studies are designed·· . '". 
primarily" to determine whether contaminants. exist' above ,levels of . concern . in .':," ::",:".::".;,}, 
these- areaS.. Phase I and. II invesligaticns requiring about three years of ftek1, ' 
work to· complete is: expeaed to be required for these3re8S. The RR: is 
,«lCpeded to-lead to· recommendalions ot remedial adion tor some of these . 
SVIMUs.. bec:ause the potential for significant contamination at some SWMUs is 
likely to be dMnonsttated. No fUl1het' adion is recommended for three SWMUs. 
based. on. <::nteria presented. in Chaplet' 8. ' 

lnvwdgationsotSWMUs in arus.ot:TA-41 
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Phase I ana: II invesligaticnsotTA-41 are described in Sections. 7,14 through' -", ,,'," 
7.17 Of IhisOU WOtk J)lan. These invesligalicns j:lrimarily are designed, 10 delimit, '" .. 

.... , .• ,:1', 

She _ sutface and subsurface a."88S poaentiany existing' at TA-4,. ' .. ·.;v "',,; 

Characterization ottramq)Ort.re\a1ed propenie$of'TA-2 and,TA.041 soils,also,is .' ~ .,,' i" 

~'Ar:lProXimatety-one yearot field work (within the'three-yearwindow) .:' :.,'~~: 
isexpec:zeca to be required for-Phase l.invesUgation$atTA-4t.Contingent:upon, 
!he results of Phase I. Phase II investigation could· be' required which' may or', , ' ", ... " ,: 
mayornot' suggest a subsequent CMS~ 
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Annex J 

Baseline Characterization (away trom SWMU areas) 

In Section 7.1 of this OU work plan. Phase I baseline characterization is 
proposed which consIStS of the following elements: 

• AnalysIs. of n number of soil ano sediment samples not 
il"l'l;)acted from known TA·2 and TA..;., SWMUs to define SIte 
background levels and to evaluate contaminant mooility within 
loos Alamos Clnyon (TA.2'1) 

• Surlnce and subsurl3CO geol09ic characterization ot site 
stratIgraphy. structure. drainage. and erosional cnaractenstics 

• Development of geochemical and hydrogeologic base maps 
addressing surface and $ubsurlace contaminant mobility. 
sorptive characteristics of soils. sediments. Bandelier Tuff and 
other volcnnic flow units, l#tratigraphic sections, l:wc:: 
geomorphology. hydrology. and jointtfracture informatIOn. 

This work will be conducted at varIOus levels of intenSIty over the three-year 
period of Phase I investigations. It is not antICipated that Phase II S'fUdies. will be 
re<luired for baseline investigatIOnS. 

Characterization W.llISorahoJa Monitoring 

Quarterly sampling 01 the elCisting monitor wel15 LAQ.C. t..AC).t. 1.A002. LAC>3. 
l.AC>4. LAC>4.5. iW-3. Otowioo4. and the proposed additional c:hataderization 
wells will be performed forthree years.. Annual sampling of .all 1'l"ICIM0C' wells. will 
be cominued indefinitely by EM-8. Neutron moisture measurements will be 
carried out on a quuneny basis Phase I in bore~ as specified in Chapter- 7 
Of this OU wort< pan. Water levels in all characterization wells WIll be measured. 
conti.'"'IuousJy during Phase I and Phase II. 

1.1.2 Prforitlu 

The management priorities for the TA-2 and TA ... n AFI are as fonows: 

• TA-2 probably contains by t<lr the largest inventory of 
contaminants within the OU and is. the most likely area to 
requite a sec::ond phase of investigation. and f,)OSSIbly a eMS. 
'l"herefore. the prirnaty focus of the TA-2 and TAoo4' RFVCMS 
is on OWR and work at this area should receive preferential 
scheduling and funding. 

• C!"Iaradenzation of alluvial. perched (potential). and main 
aQUifers should re:ejve the highest prionty in the investigatiolls 
conducted at TA·2 and TA-41. 

• Some TA-41 SWMUs are fikely to contain 00I'IWTlinants above 
levels of concern. Therefore. the investigation ot TA-41 is 
sec:ond in pnority only to that of TA·2. 
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Project Manag6msnr Plsn 

• Except for groundwater monitoring os. mentioned above. the 
proposed baseline characterization enn be ennied Ol.:t at any 
time during Phase I and Phase II. 

Schedule 

General schedule requirements tor the I..1borarory's SR progl'llm arc described 
in Annex I (Program Management Plan) of the IWP. Appendix S of the IWP' 
contains a projeded RAlCMS schedule for the RFt/CMS process for the TA-2 
dod TA41 OUt through the completion of the final CMS report. A revised 
verslon ot this schedule was.. completed recentJy as Activity Data Sheet (AOS) 
, 098 and was submitted on Apnl '. 1993 for incorporation in the DOE 
environmental Restoration and Waste Management FIVe-Year Plan. This plan 
is a key Qudget planning document tor thet DOE-wide ER progrom. The 
projeded RFlICMS schedule. milestone schedule. and baseline (unconstrained) 
budget summary sucmitted recently to DOE for the TA-2 and TA-41 RFl (ADS 
1098) are proVIded in Tables EXEC-S and t ,-, and Figures exSC-3 and 1.2-1 
of this OU' work plan. TabJe 1.1-2 contlins a detliled projected schedule for the 
TA .. 2 and TA""'" RFIICMS. based on the unconstrained Five--Year Plan' 
budget/schedule. 

Implementation ot RFl activities is contingent upon regulatory review and 
approval of the TA-2 and TA-4, OU Work Plan and upon the availability of 
funding. Ii the detailed costing Of this OU work plan exceeds the planned r 

budget. budgetary resolution wiU have to be accomplished either by a petition 10' 
DOE for additional funding through a change-ccntrol procedure or by extension 
d the RFl schedule. Schedules and costs will be updaled through the DOE 
change control process as appropriate. with revisions submitted to EPA for 
approval.The assumptions ~ to generate this schedule include the fol5owing: 

RRWortc PI., for0l11asa 

• Review and DpprovaJ of the TA-2 and TA-41 OU AR work ;llan 
and supporting project plans by regulatory' agencies will be 
compteled by Aug~ 1993. 

• Certain tasks. (e.g •• baseline and Los Alamos Canyon 
d1arad'enzafion) may be initialed belore regulatory agencies 
grant fiMl approval of the '<NOI'k plan. 

• The schedule 3SSUme$ that an adequate number ot support 
personnel (e.g •• HSE technicians and trained drilling 
ccntradors) will be available. 

• EPA appn:waJ ot technical memorandaJwork plan moditic:ations, 
~nduding EPA comments.. Laboratory nwision. and final EPA 
apprcval) is assumed to take two months. of which one month 
is. allowed for EPA review and ccmment. and one month for" 
revisions. 

• Phase II investigations are expected to be required only 
atTA-2. 

1-6 M1IY1913 
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Annt!JX/ PfOiect. MlmIIQtJtnef'Il' Plan 

• The Phase ,'Work scheduled 'in the tim investigation year 
(1994) is COt"IStrained by the current planned. DOE budget. 

• Where possible. extensive field work will not be scheduled 
between November,5 and March 15 each year. to allow for 
inclement,wea:ner. 

1.3 ' ReporrJng 

Results of RFt field WOrk will be presented in three principal documents: 
quarterly technical pl'OgTe$S reports. phase reportSlwor1< plan modifications. and 
the RFt Report. "The purpose of each of thes& reports is detailed in the following 
discussion. A schedule of future documents. a.ssoeiated with implementation of 
this OU work plan. which are deliverable to ePA and OOE is summarized in" 

, jable EXec.2 this OU work plan and ,in the folloWIng list. 

Document 

, Monthly 

Quarterly 

Annual 

Phase ReportS 

EPA 

X 

X 

X. 

X 

OOe: Date Due 

X 25th of the following month 

Feb. 1S. May 1S. & Aug. '5 

X Nov. 15 ' 

X as in baseline: OOE I'nliestones 

1.3.1 Quanerty Technical progrua Repons 

As the TA·2 and TAoo4' OU AFt is lrnplementod. technical progress will be
summarized in quarterly technical progress reportS. as l'I!ICI\Iired by the HSWA 
module of tho Laboratory's RCAA Parr 8 operating penM (T'ask Vy C .. page 46). 
Detailed tochnicaJ assessments will be provided. in technical memorandalwork 
plan modifications. 

L3.2 Technical MemorandalWork Plan Modifications 

. Technical memoranda/work plan modifications· will' be submitted for work 
conducted on TA·2'and TAoo4' S\.'VMUs.. These documents wilt function as 
intorim reports on portions of the AFf effort because of the muJti..yeartime frame 
which will be requjred for completion of RFI field work. In other words. thes& . 
tec.nnical memoranda wiH MlVe as partial RA Phase I reportS summarizing th& 
results of initial site characteriza1ion actMties and as partial RP. ,Phase II worK 
plans describlng the 101l0w-on activities being planned (including any 
modifications to f.eld sampling plans suggested by'lnitial findings) • 
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Projt!JCt MlInaoement Plan' , 

The RFT report for the' TA·2 a'nd TA-41 OU will summarize all field work: 
ecndLlCteC:durinc; the RFr. As rec:uired by the HSWA mOdule ot the I.aOcratory's· 
ACRAPart 8 ~rating permit;. the Lnboratory will $ubmlt'an AFr, report within 

",' ""','. 
',/\" j ",,' 

eo days ot completion ot the RFI. ·As-stated in Chaoter30f'the IWP (LANl. "~' ... , •. ~ 
1992. 0768). the RFl Recort will descnbe"the-preceaures. methOds. and results, • .' .;.' 
ot liekUnvesrigations and will indude information on the type and extent of .' "~';<';:" 
contaminatiol't .. sources and migration pathways, and .actual and potential. 
rec:epl0f'S.. The- recort also will contain ade<:luate Information 10 support delisting 
ot siles that require no further COrrec1Jve adion" . 

1.4. Budget 

' .. f 

" ".J,' 

Th"'~uI'" presented above i$based on cOn$traiMd budgets forthe first two:: .. ' 
yeal"$ of the RFt and preliminary cost analysis. which is Subjec:t to significant' 
uncetrainties. The·prc,eered budget in fiscal year 1994:<FV 94) is based on " .. 
expected COE funding levels and is· subject fO change depenc1ing. upon funding : . <. " •• 

. 3IlociUions.8c:rually made .. A change control' petition to OOe: is required to· " .. 
augment. these fUnding levels. Because OOE fUnding requests nre set two" : . 
years. in advance. the first year-in which tl'le·TA-2 and TA ..... ' OU RFJ.is,.not '. 

· constrained by preVious budget' estimates. will be FY' 95. Funding requests for' . ,'" 
FY9S and beyond will retlea the cost and schedule that most efficiently' 
comptete- the RFl ptans.: ' . J'" 
", . ' " ., 

As pointed out ~e. ihe costing is being refined and is Sub~ to considerable.·· . '.: .•. ":~:: 
uncertaintiesar1hepteSenttime.ln paniculat .. uncertainties regarding the extent·, ..' ,;:;,,:~ 
of greundwater-ccntaminalion. including 1he cost of drilling through. potentialty. .:' .. ,~\.~;: 

· contaminated areas. could impact RFl costs substantially. '. ':"':; 

LS 'T~2andTA-41 OU Organization and Responsibility·· 

The organizational strudure for the ER Program is· presented in Chapter 2. of 
· th& generic: LANL ER Program Ouality Program Plan and Ouality"Assurance 
Project Plan (OPP/CAPjP). ER Program personnel aUthority and responsibilities,·· 
are identified in this-document and in Figures. 1.5-1, and 1.5·2. of this annex. .. 

. ReCCios of qualificacions and training of all field personnel working on.Che RFi:~. 
torthe·TA-2.and·TA....s.' OU will be kept as:ER' Records [see Annex IV of'the:, 

. IWP. 'Records-Management Planj. Technical Contribulol"$ to·theTA-2 
and TA-4' wat:k ptan are listed in ~ppendix. H of zhis OU work plan~ 

• ., .' •• ~ ''0 . ' . :'>. :<~::: 
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~ respcnsibiliti~of the positions' identified i~ Figures 1.5-1' and 1$2 anci"are, '.: . ,',:, ..... :::; 

summarized in the .following-subsections. ' .. ':::\';~ 
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EM Oiviston Leader 

Quauty 
Program 

Pr oject Leader 

environmental Restoration Program 
- Program Manager 

OperaDle Unrt OperaDle urut 1098 HeaJth ana Safety 
1098 Project Leader Project Leader 

Technical Team 

I 
IField.Team Manager 

III 
I 

IReid 'earn Leader 1 I 'ISite ~~ ely Officer 1 I 

Figure 1..5-1 

I t (Field Team L..eader2 j----(SlteSafetyOffIc:ar2 I 
IReld Team Leader3 Isite Safety Officer 3 

Field Team 1 
-sampling 

eQuality-ASsurance 

*leaJth and Safety 

Field Team 2 

Field Team 3 

----Authority 

---Communication 

Operable Unit 1098 field work organization chart showing Unes of 
authority and responsibility 

RR Work Plan 101' OU'09I 

-..... 
!'--.' 
... 

---, . .. 



,;, " 
. '. 

'. - " " 
- . " 

• ,-,.. ... I 

~ , .. ' 
.'. 

" .. ,,'''' 

.. . 
.. ': 

'," ,.' . 

. ~.;, . 

"'"," 

. ~ 
,'" ',' 

'. " 
',', . , 

J, • ~ • . . , 

',' ". '- , . 
. . 

" ~,' .', 

.. , ," 
" ' ..... ~, \ 

'. 

________ . rROUP 
LeADEflIPROGRAMMANAGER I 

Quality Program 
. Project Leader 

" 

J ' I 
programmanc DEPUTY GROUP" LEADER Admmistratlve' 

Support Support 

Word 
, 

Processing 

'-
"-

'Programmatic . ,. SR.. PROGRAMMATIC PROJECT OperatiOnal 
Support . LEADER: Support. 

, . 

.. , 

, 
~ " , . 

PASRevsew " 

" . , 

I I 
Technlcat Programmatic· 

.. Support " Project Leader 

Figure L5-2 Laboratory ER: Program organizations 

RR Wonept ... forOU'109a M1IY19Q ' 

" 'I'. :'~:\~j,?::: 
.. ":' .... -;,: 
".1, I 

" ,,' ~ .. ' . 

. , • ••• 

" ..... . ',. " .. : 

· , . ~,. .' 
'~," :' ,:~. . '.' 

, " t 

" \ ~." 
~ "'. " . 

, " : .. " 

. '.' 

" ' . .' 
" .' 

<, c, .... "'. 
, • 'f 

L .,'.! 
., . 

-' ... 
,','" ~~: 
. .... ,.' 

, .. 
... 

t ....... ~ , :,." 

. , 

• I '''',,",' 

, ", '.', ',",~ :.~ 

" 

. "" 

· " 

. ".~ 

.. ' 
' . 

· " ," ~ ", 

.' ,',',,' 

· :. / .. 
,"'", , .. _i,\ 

': · ... 1·" 
" . 

, : . ::'" . 
· ~.. ~ . 

:;" . 
, " 

, " · .. , .. ~ 



• 

• 

• 

Annox I 

OU ProjflCt Leader 

Responsibilities of the TA-2 and TA"'" OU Project Leader' are as follows: 

• oversee& day-to-day RFI operations. including p13nning. 
scheduling. arid reporting technical and related administratIVe 
actIVities; 

• ensures preparation o! scientific investigation planning 
documents arid procedures: 

• pr~res momhty and quarterly reports for the Projea Manager 
(PM): 

• QVeI'See$ subcontraaors. as. appropnate: 

• coordinates Wfth technic3l team leaders and ccnduc::ts technical 
review5 of the milestones and final repons:; 

• Interfaces Wfth tl".e ER Quality Progmm Project Leader (QPPL) 
to resolve quality concerns. ana to eoorcMate with the QA. st1t1 
for audits; 

• complies with tne LAN!.. EFt Progrnm Health and Safety (1-1&81. 
rec:on:1s managP.1'nem. and eomml..,rty nHations requirementS; 

• overseas AFl field WOf'kand manages the field teams. manager: 
and 

• complies with the Laboratory's technical and OA requitements. 
forthe LANl... ER Program. 

L5-2 T.chnical Team Mombers 

. i'edmical toam memI:)erS are respon:..ib\e for prcviding technical if'O,lt for their 
discipline throughOut the RFVCMS pl'OCeSS. Technal1eam members nave 
partic:.ipa1ed in the-dcvelcpment of the TA-2 and TA .. n au 'WC'>I1c plan and the 
individual fielC sampling plan$. and WIll continue to participate in the field WOfk. 
data analysis. report preparation. work plan mod.ifications.. and planning of 
~sequent investigations as MCeSSary. 

The primary disciplines currently r!!'presented on the TA·2 and. TA-41 OU 
technical team are risk assessment. chemIStry. geology. hydrology .. 
geochemistry. statistics. biology. archeology. and health physics. The 
composition of the technical team may change with time as the ted'lnjcaJ 
expertise needed to im,)Iement the T A-2 and. TA-4, OU RFl changes.. 

LS-3 Reid T....ns. Manager 

Responsibirrties of the TA-2 and TAt...;' OU ReId Teams. Mnnager include the 
following: 
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Annex I Pro;tH:t ManaclJment Plan 

.. conducts detailed planning and scheduling for the 
" imclemenrauon ot the RFI. field activities outlined in Chapter 6 

.. oversees d::ay-to--day field operations: nnd 

• ma~ageS.tield team activities. 

'1,5-4 Field Team Leader(s) 

The Field Teams Manager- will assign field work 10 Field Team Leaders tor- , 
il'1"l!'lemenrotion in the field. E:lc:h Field Team Loader will direct the execution of 
field GamDling' acnvities. using crews. ot field team members as. appropriate for
the acuvity. Field Team L.ea,;ers may be LAboratory or-conU':.IClor personnel. 

1·.s.s F" .. 1d Team Member(s) 

Field Team Members inclUde the following. :.sapproprioJro: 
.. sampling PI'f'SOnnel. 

• site satety officer. 

.. geologists. 

.. hydrologjst:s..' 

.. health physicists,: and 

.. other applicable disciplines. 

AU teams. will have. at 0. minimum. a site safety otticer and a qualified field ' 
'S8ITIPIer. They ant responsible for-conducting the work deUliied in field samp~ng . 
ptan:s.. under the' ditedion ot the field team leader. F"lOfd team members rntrf be 
t..aboraIory o~eontraaor personnel. ' 
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PROJECT OESCR1PT10N 

3.1 Introduction 

This cuality assurance (CA) project plan (CAPi?) pr<Mdes ~ic instruc::ions . 
to I.os Alamos' National L.abOratory (LANL) and ItS eonttaCIOl'$10 heip assure 
that the worK performed during the Ooer8ole Unit (OU) 1098 Resource 
Conservation and Recovery Ad (RCRA) Facilities Invest91lOn (RFt) WIll be ot 
tI'Ie cuality reQUired to satISfy projeCt oblec:ttves.. This. plan addresses the 1& 
essentlal elements presernec1 in tI'Ie US Environmental ~ectIOn Agency (EPA) 
document -Interim Guidelines ana Specifications tor Prepanng OWllity 
Assurance Project Plans" (QAMS..OO5I80) (EPA ~980.0552). ihisdOCU1TWJnt is 
tiered to LANL's Genenc Ouality Project Plan (CAPj?) fo,.- RFIS (lANL 1992,. 
0782). 

3.2 Facility Doseri plion 

A tacility descnption ot LANL and descriptIOns Of individual areasare presented 
in Seclion 2.0 of the LANL ER Program InstallatIOn ,"'Vork Plan (IWP) (LANL 
1992. 0768). 

Environ",.r.tal Restoration Program 

A description of the ER Program is present~ in Section 3.0 of the IWP (L.ANL ' 
1992. 0768). 

3.4 Project Description 

OU 1098 incorporates Tecnnical Areas (TAs) .. 2 and -41. Since the 
establishment 01 TA·2 in 1943. :oeveral r"pes ot nuclear reactors nave been 
operated on the site. TA·2. is presently the site of tho Omega West Reactor 
(OWR). an eignt·megawatt, water-cooled research nuclear reador fueled by 
highly enriched uranium" contained in solid fuel eleme1'1ts. Two prior rBadOr'S at 
TA-2 included a decommissioned plutonium-fueled. mercury--cooled reactor 
known as Clementine. and the Water Boiler Reactor. a homogeneous liquid-

, fueled reactor containing enriched Ul'3nium·23,S dissolved 8$ a" uranyl salt 
... solution. 

Technical Area-4' has been used for developing weapon m.absystems and 
conducting Iong.-term studies on weapon m.absystems. There are also offICe'S 
and shop t:acilities at TA-4'. 

F'reliminary investigations of the OU conduded in 1987 reveaJed "17 Potential 
Aelease Sites (PASs) that warranted more detailed investigation. Most of these 
PASs are aS$OCiated with operations at TA-2. In most cases. potential 
contaminants in OU 1098 include fISSion proctuc:s associated with the OWR and 
Water Boiler opemtions, plutonilJm and mercury from Clementine operations. 

RA WorkPI.n1orOU1098 . M.y1913 
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. Annexlf 

and cnrt:llnium 1rom OWR'eooIing tower drift loss. A few of :he PRSs also have 
additionalinorganie and or;anie constituents as.. potential contaminants.. ot 
concem. Mote- comJ:Jlete descnl'lions. of thft OU '098 PRS are included in the , 
RFt WorkPLnn. ' 

3.4.1 Proj4tCt Objectives. . 

The comprehensive- project objectives. are described in Chapter 2 of the RFI , 
Work Plan. Specific project·objectives. for each PRS to·be investigated are 
presented in Chapter 7 and 8 of the RAWotk Plan. • 

3.4.2 ProjeCt Sch.c:lule 
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The anticipated project schedule is. provided in the Executive Summary of the..' ., 
• I " ~:: 

RFt Work.PIan. ' . . 

3A.3 . Project,scope 

The-scope ot the' OU, 098 RFl is. given in Chapter 2 of the A F1 Work Plan • 

3.4.4' Background fnfonnation 

The badcground information is. given in Chapeer3,of the RFt Work. Plan and the. 
env1fonmental:setting is given in Chapter 4 or the RFt Work Ptan. 

3.4.5 Intended Data Uses 

The intended (jata uses are described in Chapter 6 of the RFIWork Plan. 

. , 
4.0 ProjKr Organization and Responsibility 
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The overall organiZational" strudunt of'the of the Environmental Restoration '. '.-;. .: . :.; :~,,~ 
(ER) Program is"presented in Sec:lion2ofthe LANL QPP(Annexll of the IWP) .,' ":~:' J;; 

. (LANL 1992. Oi68). A complete description of'the responsibilities-under-this,' "~,,:,<!:: 
. ... organizational strudUre can be'found in Annex I of the RFI Work Plan~ . " . ' .. ';', 

Prirr.aty project assignments. and telephone contact numbers. are as follows: ' .. 

., ' Operable-' Unit Project leeder (OUPL):. Pat Longmire:. (505) 
. e65-8S72.' . 

• QuaUty Program Projed Laader(QPPL):: Ted Norris; (505) 66s. 
IJJ"n' . 

.. '. HeaJL*1 3nd 'Safety Project Leador (HSPL)i Susan Alexander: 
. (50S) 667·5122 or(505) 104-3283 

• T echnieaJ T earn Leader(TTl.): To be detennined 
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Field Team Manager <FiM): To be determined 

Field Team Leaders (Fit): To be determined 

Fieldieam Members: 70 bedcterminea 

The OA responsibilities ot OU 'T098 project team members are desc:nbed in trIe 
following :;;ubsec:ions. Brief desenotions of the education and relevant 
expenence of the OU 1098 AFt personnel Me' Ot'CMded in Ao;>enaix H of this 
AA work Ptan. The resoonslbilities. descnbeC for eac:n team ~ can be 
delegated by t!'lat team memoer to otl'ler qualified inaividual$. as requir~ to 
meet projecr demanas. 

4..1 Operable Unit Project t.aader 

The OUPL for OU 'T 098: 

• oversees cay-ro--day operatJons. indudinq planning, :d'Ie<:IL;1inq 
and reporting techrucal and related admINstrawe ac:tMties; 

• ensures preparation of olanninq doCuments and procedures for 
conducting scientifIC investJ9ations.; 

• ensures that the OU 1098 project complies wrth applicable 

environmental regu1ations. OOEord~ UrWersityot CaJifOCTtia 
and LANL policy. and applicable New Mexico laWs. and 
~ 

• prepares monthly and quarterly reports for the program 

manager: 

• OY~ subcontmc'!ors. asappropt iate: 

• coordinatos wrth i'it.s: 

• conducts technic:::aJ revIeWS of milestor.es and fenal reportS; . 

• interfaces with the a PPL to resolve quality eoneems and to 
coordinate audits with the QA stan: 

• complies with the ER Pr09'l'3m's health and safety. field 
sampling, and records manBgeme:tt procedures; 

• oversees the OU '098 field work, mnnages. the FTl.. and other 
field team members. and issues programmatic guidance to 
team n"lembers: 

• complies with the technical and CA rec;Wrements. for the LANL 
ER Program. 

The OUF»L will assign work for the OU '098 RFt through the use of specifIC 
wnnen scopes 01 work for both subcontractors and internal LAM.. personnel and 
groups. The assignment of work to subeontr.lCt01'S 'Hill be controlled througtl the 
LANL procurement procedures. The assignment of work WTthin LANL wm be 

RR Work Plan 1orOU 1098 

~. 

r 
~ , 
.... 

-.' -",,:. 
. 
-' 



, '.~,':' (4 •• 

. ',.' : .. : 

• ..... :111<' , 

'''', , 

. '. · . 

· . '~ ' .. 
. .. ':" .. . , 

Annuli 

ccntrOlled. through the use- ot the internal swemer.t of work (SO'w,\/). 

As recuited bv the- internal SOW procedure. intemal work will only be assigned . 
atter 3 completea SOW is. provided to the OUPL in response to the eetaiSed 
scope otwork. SedtOn II ot the SOW provides documentation of resconsibilities' 
torthe OU 1098 RR actIVities. Copies ot the completed SOV'I wIll be provided to 
the OUPL. ana SectIon II ot the SOW will be provided to the people to which the 
work. has. been assignee. It any aaditional personnel are assignecfatter the 
SOW has. b~ completed. Sedion II of the SOW must be completed for- each 
additional pet'SOn. 

4.2 QuaUty Program Project Lead.,. 

The CPPt.. forQU 10!J8: 

• ensures,.that theCluality PI'09r:lm isprcperty implemented: 

• . ensures. that incependent organizations tldequtltely and 
er1ec:u~1Y evaJuate the quality program; 

• verifies that ER Program personnel and subcontractors 
property ilTlQlement the- ER CuaJity Program: 

• Qiler=;ees the OU '1098 QA. :stat1: 

• resolves disputes and issues stop .. work. ordurs regarding 
quality; 

• reviews and ap~es. qualrty.r'eialed plans· and implementing 
procedures: 

• condUdSQA.aUdits. reviews. and surveillance: 

• c:oordinates.CA audjts.with the OUPL; and 

• prepares monthly CA.. reportS to the ER Program Man.oger. 

1'he OPPL. functions. in parallel with the OU 1098 project. The QPPL. reports 
directly 10 the- ER Program Manager on day-to-day activities and to the 
Environmental Management (EM) division leader when necessary to reSOlve 
OAissues. . 

U Health aa1d Safely Project Lead..-

The HSPl forOU 1C98: 

AR WotttPS.n forOU 1091 

• ensures;tharthe OU 1098 Health and Safety Plan is properly 
implemented: 

• reviews. and approves. site-specific Health and Safety Plans' 
f)repared forOU 1098: 
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• informs 1he OU PL and FTL of health and safety issues: 

• . ensures that The OU 1098 project complies with 81)1)Iicable 
health and !:afety asoects of environmental regulations, DOe: 
ordors.UniverslTy of Califomia and LANL 1)01ic:v. and aClC)Iic:able 
New Mexico laws and regulations: and 

• oversees the OU 1098 Health and Safety staff. 

4.4 Technical Team Leaders 

The TTLs for OU , 096: 

• provide technical input tor appropnale- disciplines throughOut 
the RFVCMS process: 

• participate in tielel work. d.:lta analvsls. report pregaratlOn. work 
plan modifications.. and plannIng of suosequent invfJStig3bOns. 
as neees.sary. 

, The composrtion of the teennic:al team may change WIth til"ne as. the tech..,ic:al 
expenise neodod to implement the OU 1098 RFI enanges. 

Field T.am Managar 

The FTM for CU 1098: 

a oversees. daily field opera~ induding ptanning. sd'IeduJ.ing. 
and implementing field activities for OU '098; 

e' manages day*to-day field team activrties: 

• coorciinates fteld ream activiries. with tne CUp!.; ~ 

a ensures the quality and completeness of field team 
deliverable$. 

4.5.1 ReidT..", J..,.udar(s) 

The Field Team Leader(s) (FTI..s) forOU 1098: 

e receive assignments from the Field Team Manager for 
implementation m the field: 

e direct the execution of field satl"lP'ing DCtivities.. u.sing crews of 
f!ek1 team merri:lers as appropriate for11'Ht.ac::tJVty • 
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4.S.2 FJeld Team .... mbers 

'. The field. team ~embers. wiil irldudo. depending on the aCtivity being COnduCted; 
a site safety officer", apptOQnate 'subcOntraCtors, sampling personnel. and staff 
members with technical knowledge Of geolOgy. hydrology •. statistics. chemiSUy • 

. and other 30plic:3ble disciplines. Tho field team members. comply'with the ER 
' .. Progr.:am'$ technical •. 4ldministr.:ative. and CA, procedures 3S' described in this . 
CAPiP~ and with the direc'lions given by t~O TT1.s. FTt... and OUPL 

, . 5.0 Quality Assurance Objectives, tor-Measurement Data 

The CA. objectives for- measurement 'data are expressed in' terms of the . 
precision. accuracy~ representativeness. completeness. and comparability of 
the data. The predsion .. accuracy. and completeness Objectives tor the OU· . 
1098 RFI are- based on the c:riteria specified in Section 5.0'of the Generic: 
OAPjP:nwt analytical metl'lOC!Sthat will be used for-the OU 1098 anaJyses are 
based on .EPA, methods .. when available •. or- othor methods of" generally' 
recognIZee! by Los Alamos.. Nalional Laboratory and accepted institutions such 
as ther Amel'lC3n Society for Testing ana ~Aatenals: 

The overall CA. objective is, to develop and implement procedures that will help, ., 
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, .. 
ensure quality in 'field sampUng. field testing. chain.ot":uslody. laboratory', "~"~J,",:~,,,,:"~\ 
anatysis. data validation. data analysis. and data reporting. SpecifiC'procedures ','''',', ,", 

,-.. ,' " 

tOt' sampling. d'lain-ol-custody. audrts. preventive- maintenance. and corrective-: "', , ' .. 
action ant described in, other sections of this OAPJP or in. specific: proc::oc:ture.' ..• ::, 
referenced by this.. OAPjP: This. section defines the goals. tor accuracy •.. ' .~' ;/,.; 
precision.. co~eness..: J'01)resentativeness. and comparability. OA goals tor . ',', ~ "~ / 
field measurementsar& also discussed. 

5..1 ,Lav" of Cuality Control 

i'he levels of quality control (OC) described in. Section 5,1. and Tables V~ l' and 
V.2. of the Genetic: OAPiP' will be used forthe OU 1098 RFJ with one exception: ' 
reagen[ blanks..wiU not be collecsecl as field OC Samples because the use of 
reagents. in the tiekf will be limired,to preservation reagents· that will also be 

, added to the rinsale blanks. The COOs. torthe OU 1098 RFt,can be met without' 
the use ot reagent blanks. 

The precision. accuracy .. and sensitivity ot the laboratory anaJytkaI data \MIl be 
equivalent to· or appapriate fO site-s;>eeif1C' conditions of samples collected at 

" ',',' 
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OU '098 the limits provided in Tables V.3 through V.1!!. of the Generic. OAPjP; ., '. 
1'hesensilivityrequiremenas.provided in the GenerieOAPjP have been changed" ' " ,~~"",,' 
for selected OU 1098, RFJ anaJytes in order-to 'address the screening action " 
htvets specifred in Appendix J of Ihe .WP (lANL 1992. 0768)~ These screening." , 
aaion levels. and the required· sonsaivity for each anatyle included in the OU' , 
1098 RFI are listed in TabIes-S.1, and 5.2. of this OAPjP.;. Tables 5.1 and 5.2 atao, , '.' -:: 
list suggested anaJytic:a1 methOds. capable of meeting the present sereening, ',;" 
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Tabla 5.1 
OU 1098 SAMPLING PARAME'TER$ 

Present 
Screening Prac:tical 
Action Ouantitation Ana/ytlcaJ 

Contaminttnt L8V8IA LimifO Methcd 
Water Soil Water sail Wat~ salt 
fDC1m rPCiJo\ foCIm foCUa\ 

RadiolOOicaJ PlIl"llmetera 

Gross alorta ,se TBOO 5.0 'to ib) ('b) 

Gross oeta SOC ~Cd 6.0 '2 (tl) (bl 
Cesium-137 racd 4- 20 0.1 (b) (b) 

S:rontium-90 TaOo 8.9 3..0 2.0 (bl (b) 

7ec:nnetlum-99 78Dd 7EOo ':"80· 780· (b) (b) 
~ot:L1 Uranium ~OO ::.:.0 2.0 0.5 (!:II (b) 

IsotoPIC Plutonium iEDd S1 0.04 0.005 lb) (0) 
(includes Pu·238 ana Pu·239) 

Cobalt·60 TeDd 0.9 :100 2.0 ('b) (b) 

7ritium 20000c iEDd 400 400 (b) (til 

Or9llnlc. 
Total Petroleum Hyc:trocaroona TBOd TaOd 500 50 8015 S015 

Volatile O~"nics' f f t 
S.miVo~ile Organics' f f f f 

PestieldesIPCBs' 1 1 f f 

Inorganic. 
Metals' f f f 

a Source: LAN!. 1992. 0768. AQpendtx J. Screening acuon level cmflna In et1ec:t a.: trtf' time of S3l'T'IPlinq WIll 
bf'I USed in ana/y%lng me data from Phase I actIVities.. 

b Sourco: LAN!.. May '99'. "GentlneOualrty Assurance Project Plan.-Los Alamos NatIOnal L.aboratoty. 
Los Alamos. New MexICo (LAM. , 991. 055:31. PmcticaJ Ouantltlltion UI'MS are ~ In PtCoCuries per liter 
for water and picoCunes per gram for sOil •• XCOOt for total uranium ana total petroleum t1yaroc:artlOns.. 
which are In I'TIIlligrams per liter for water ana ITItUigrams per kilogram for SOIl. and tntium wnicn is in 
picoCuries per liter for DOft! water and sOIL 

e Maximum contaminant level (MCL) promulgated under the Safe Drinking Watttr ~ 

d To be determined. Screening a~.ion love I enteria were not available anne time of Work P1atI 
preparation. 

e To be determined. Method not spocified in Ge~rie OAPjP • 

f The specific contaminants and the assoei:lled limits 10rthese parameters are listed in T~le 5..2. 
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Table 5.2. , ... :. 
APPENDIX IX SAMPUNG·PARAMETERS .. 

PNsent 
' , 

Screening Practical SW846 
.. Action Quantitation Analytical 

' . , 
Contaminant 1...ItV81- Llmito' Method'= 

Weer 
b I W.or i Water so.1 ' . 
~. ~ .. 

Imt'Zlll ' tmglka\ (!J:i!1l (mgAca\ 

00 "0 •• &mpounas. .' 
," , Acetone 3.S 8000 0.10 0.10 8240 8240' 

' ~, , .. 
" 

" " . 
Acetcnirnle TBOCI iSOd 0.10 0.10 8240 8240 ' , , \ 

" .. 
~etn TBOel' raoer 0.005 O.OOS 8240 8240 

", 

AcrytoniUiJe ' TeOCl iSQd 
' , ' 

0.005, 0.005 ' 8240 8240 
"1,' 

Ally' d'lfcnae raoo reod 0.005 0.005 6240 8240 
Benzene ' 0.001 ' 0.67 9.0e-5, 9.0E·5 802', 8021 '. 
6romcdichlorometnane 2.7E-4 5.4 2.0E-4 2.0E..a. a021 a021 ,'" :' 

Bromoform ' 0.0044- 69, 0,005 O.Oos 8240 8240' 
Canxln clisutflde 3.5 i'.4 0.10 0.10 8240 8240 
Carbon tetrachloride 2.1&4 0.21 1'.0£-4. r.OE....;. 8021 a021 

" 
, ' Chlon:lbenzene 0.1 67 0.005 0.005, 8240 8240, · ' . 

ChJoroethane TaOd 3300 0.01 0.01 8240 8240 .' 
, ' , 

, Chloroform 0.0057 0.21 2.0£-4 2.0E-4 , 8021, 8021 ' .. . ' 
ChJctopl'1l!ltMt TBOCI T8QG 0.005 0.005 8240, 82.-0 ' , ' ' .' . Oibromcchlct'cn'wKhane 3.0E"'" 3.0E-4 8021 8021 ,.,' 0.0C)4.2' 83 

"~: ' ' 

1 ,2..oil:ltofno.3<hloroplcpane- ' TBOd TSQd 0.03 0.03 8021 8021' ~ , '. ':;: 
, 1',2..oibrornOemane-' TaOd TaCd 8240, 8240 

, 
0.005, 0.005, . ,",' 

" 

trans-1.4-0idlloro-200utene- TSOd TeOd 0.10 0.10 ' 8240 8240 
, OichlcrodifluctOmethane TBOc TBQd 5.0E-4 5.0E ..... 8021 8021,' .. , 

" 

T .1-Oichlcloetnene • S.8E""'· 0.59 7.0E-4 7.0E"'" a021 8Oa1 
1.2-Dichloroethane 3.8£-4 0.2' 3.0&4 3.0S-4 8021 80a,' 
t .. 1..oiehlcroethane 3.5 , 410 0.005 0.005 6240 8240 . 

" 
."., . b'ans-r ,.2-0ichIoro6thene 0.1 800 0.005 0.005 8240 8240, ; 

, .2-Dichlol'Cpt'Cpane 5.,£-4 10 6.0E-5 6.0E·5, S02, 802' 
, ", cis-1,s.Dic:hlctoprcpene 1.9E-4- 0.17 0.005 0.005 8240 8240 ., 

~1.3-0ichlotopropene 1.9=-4- 0.17 0.005 0.005 8240 8240 

1'.4-0ioxane TaOd TaOC', 0.15 0.15, 8240 8240 ".:' 

E!hyl:lenzemt 0.7 3100 0.005 0.005 8240 8240 ' " 

Ethyl methacrytate TBOd TaCO 0.005 0.005 8240 8240' 
Hexad'Iforobutade 4.5&3 90.0 S.OS-4 4.0S·2 8021' 8021' 

"', .. 
2-Hecanone TBOc TSQd O.OS· 0.05 ,8240 8240' ' " ',' ~. 

. Iscbutyf ak:chol TBOd TBOd 0.10 0.10 8240 8240 .. 

MethacryIonitrile TSOd TSOd 0.10 0.10 8240 8240 
. Methyl bromide 0.049 0.43 0.010 0.010 6240 8240 

Methyl d'l1oride- 0.027 6.4 0.010 0.010 8240 8240 
• ... ·F 
, " 

Methylene bromide- TBOd TaOCl 0.005 0.005 8240, 8240, .-,:, 
Methylene chloride 0.0047 5.6 2.0E-4 2.0E-4 8021 802'- '. 

· ~'" 
" , 

11\ 
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Table 5.2 (continued) -'"'" ,/ 

APPENDIX IX SAMPUNG PARAMETERS .-. , . ... 
--'" #' 
,,,,", 

Present .... 
. Screening Practic:ll SN846 

.... 
""). 

Action Ouantttation Anajyticai ... 
~. 

COMaminant leve~ Llmi'fb MethoaC ... , 
Wlrter Sot I Water s.o..t w.ar SCM' 

." .... 
(main Il'nClI\c'o\ ("!9.ffi ImqIk"a\ 

Methyl ethyl kl.ltone 'r.7 ZOO 0.1 0.1 8240 8240 

Methyl iodide iBOo mea 0.005 0.005 8240 8240 
Methyl methaayLate "i"BOO TBOC 0,005 O,os. 8240 8240 
4-Methyl-2-J)entanone 1.7 5'0 O.OS O.OS 8240 8240 
Pentachlotoethane 1"'SOC race: 0.01 o.Ot 8240 8240 
2-Picoline moe: iBOO 0.0' 0.O"r 8240 8240 
Propionitriie 750C 'i"BOC 0.0' 0.0' 8240 82~ 

Pyridine moc "i"BOC 0.005 0.005 8240 8240 
Styrene 0.1 '6000 1 .Oe-.;. 1.0S'-4 8240 8240 
,_, .1.2-T etrachiomethane 7BOC 'iSoa 0.005- O.COS 8240 8240 
1. 1.2.2-T etrachloroetnane 0.0018 3.9 1.06-4 t.Ot:-.4. 8240 8240 
Tetrachloroet:hen& 6.7E-4 S~ 4,0&4 4,0E--' S02t 802t ,e. Tolue.~ 0.75 890 O.COS O.OCS 8240 8240 
1.1 ., ... Trichlotoethane 0.06 '000 0.005 O.OCS 8240 8240· 
'. '.2~ Trichlorcethane 0.006'1 6.3 0.005 0.005 8240 8240 
Trichloroet.hene 0.0032 3.2 2.0&4- 2.0£-4 8CI21 8CI21 

. TrichoioroflUOl'Of"nethane TBOo TBOC 3.0E-4 3.0&4 8021 8021 

1.2.3--Trichloropropane . TBCO "l'BOC 0.005 0.005 8240 8240 

Vinyl acetate TBOCf 1'BOC O.OS O.OS 8240 8240 
. Vinyl chloride 1.Se-S- 0.013 4.0&4 4.05-4 802'T 802T 

Xylenes (totaO 0.62 '.6E.5 0.005 0.005 8240 8240 

SemI-Volatile Compounds 

Acenaphthene 2.1 4800 0.01 0.66 S270 8270 
Acenaphthylene TBOC "T'8oa 0.0' 0.66 8270 8270 
Acetophenon& TaO!:: TBt)d 0.01 NA 8210 8210 
2·Acetylaminofluorene i'BC4 180" 0.02 NA 8210 8270 

4-Aminobiphenyl iBOC iBC¢ 0.02 NA. S270 8270 
Aniline mo<S moc NA NA 8270 8210 
Anthracene 10.0 24000 0.0' 0.66 8270 8270 
Aramite Tao<S TBCd 0.01 0.56 8270 827D 
8enzo[a]anthracene TBO¢ 180¢ 1.35-4 8.7E-3 8310 8310 

: .• : Benzo[b~luoranthene mOC TBQCI 1.8&4- 0.012 83'10 83'10 

Benzo[k~luoranthene TBOc mo<S 1.7&4 0.0'1 a:nO 83'10 

RR Work Plan for OU 1098 n·,s u.v,ft3 
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Table 5.% (ccntinUlld) 
APPENDIX IX SAMPUNG PARAMETERS 

P ..... nt 
ScNen;ng Practical 'SW 846 
Adion ,Quantitation' Analytical 

',i:, ,'~ :'.~ ,!,I .. ::.; 

'.':::; 
", .~ ;' ... ' .... ' 

, 't , ... . 

,', "', ,.:::: 
,\i 

, " ' ' .~ .... . . 
' .. , 

Contaminant ... ~ , UmitD M.rtIoc::JC-, ,~-"",,;~~---------,,;;;mWr!i.I~ ... ~--::::.o!l"!4 ::'!!.i---!iwir..~t ... ~-'!I'so,:","l .--'I!Iw~lIt~er;';';'~5OI1~--- ''':'''~ " ': 
, "" '·-'-------------I;.;.;m ... i:1l:,;.l ..... .....;/.;.:.mqIH;;;;c.:;Sl .... -.;.;�mm~~--/mgIkg;.:o;c.;;;o;&.:.) ________ '" ,': :"'~~::, 

, " .. ,' 

,""' ..... : 
,~ 

" , 
',' 

.,! • ,', 

Senzc(ghtlpetyfen& 

Seti:o{a]pyrene , 
, 'Benzyt alcohol ' 

, ~roethoxy)methane> 

, ',~" " ~-chIoroelhyt~ 
, Bis(2<h1on>1-methytethyl)fJther 

. . ~ , 

',.' 

Bi:s(2~ptUhalate 

~enytphenylether 
~hthaJafe 
p-OlIorcanwne. ' 

, , 'ChJotcbenzilale 
,~ 

"" 
j", ,~~.; ,2-01~, 
~ 

,~ phenylelher 
';': ",~' ' Chtysene ' 

... ' o-Cresol' 
, . 'rn-CntSCM ' 
:',;,~:, :'~' 
, ' . -";, ' OialJate-
..... ' ) .. ',: ,>OCenzcfuran 
':' :'" 'Oi-n-Cutylphthale 

;: " " : ' ,Obr.z[a.hJa,nt:tuac:eae, 
~ ":.,, .:, o-Oic:tJIotebenzene ' .. ," , ;' .' ~" m-:oichlorobenzene ' 
. " " • ',,; , .' poDichIot'cbenzene' 
, " ','. 3.3-C)ichlorcbenzidine. 
~"·'·I:·:.:":'· , ,Z+Oichtorcphenof 
~ ,. .., 
, " , : 2.6-0ichtorcphenof 

~ ",.:.' ~:. . Oielhyl phlhaJate 
, . O.CktiethyI"()'2-pyrziny1 

... " ... ':. < ~'" ':' • ' , • 

PhosphorQthioare ' 
, .'~ .:: .-.: ~. '~ . 

" 

.. 
.. • I. 

~"'.>: :: 

RRW_PIan forOU,OI8 

TBOC raOer 
4.8E-6" ,0. t . 
TBOC l'SQd 

0.''''-
, T'Bt)C 
iO 
2.8 " 
0.17 
T8[)d' , 

, TB[)d" 
T.7' 
1.7 
1.7 

TBOC 
TSQCI: 
35-
TSQd: 
0.6 

TBOd' 
0.01S: " 

7.8E~ 
0.10 ' 

TBOC' 
28.0 ' ' 

TaOC', 

, TB[)<I 

16000 

:320 

TBOC.' 
r.tSS'.s· 
6400 
400 
TBOd 
713Qd, 
4000' ' " 
4000 
4000 ' 

TBOC:' 
',TBOd 

8000' 
i80d 

"600 
TB(Jd 
290 
1.6 , 
240 

,TBOC 
, 6.4E+o1 

11 .. 16 

7.6~ 

2.3E-4 

0.20 
0.10 

0.01 

0.10 
0.0027, . 

0,10 
"'.2E-4 
0.20 

0.10 
0.02 

, 0.01 
0.01 
0.01 

0.01 
0.01 
O.OT 
0.01: 

O.Ot 

'0.01 
0.0033 
3.CE-4' 
0.01, 

0.01 
0.01 
0.02' 
0.01 

0.01 
,0.0025 

O.CSt 
1.sE-2 
1.30 
0.66 

0.66 
0.66 

0.66 

0.66 
0.66 
1.30-

0.66 
1.3 
0.66 
0.66 

0.66 
0.66 
NA 
NA 
NA 
NA 
0.66 
0.2 

2.0&2' 
C.66 . 
0.66 
0.66 
't.30 
0.66, 

0.$5-
0.66 

0.66, 

8310 8310 
8310 : 8310 
8270 8270-

8270 8270 ' 

8270 8270 

8270 $270 
8061 8270', 

8270 8.270 
8061 8270 
8270' 8270 

,8210 8270 
8210 8270 
8270, 8210 
mo ' mo 
8270· , mo 

8270 8270 
mo: ' 8270' 
8270 8270 
8270 8270 

8270 ' 8270 

8270 8270 , 
8061 8270 

8310 8310' 
8270 8270 , 

8270' 8270 
8270 . WO 
8270 ' 8270 

,8270 8270 

8270' 8270 
8061 8270 

8270 8270 

, " 
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Table 5.2 (condnuad) 
.... -

, APPENDlX IX SAMPUNG PARAMETERS "; .--;-
Present '.'~ 

>J 

Sc:reoning Practical, SN846 .. 
Action Q uantitation Analytical "'} 

~, 

Contaminant LevelA Limit«» M.~ 
, -

WCef' SOtI Water ~I Water So .. 7 
tmQin tmqllcal frnqJ1) (mqlkq) 

Dimethoate TBOd TBDd 0.02 ,,3 8270 8270 
, p.(dimethylamlno)aZObe~ene TBOC! TBOC 0.01 0.66 S27Q 13270 

7,12-0imethylbenzt'a1anthraccne TEOd TBOC 0.01 0.66 82iO 8270 
3.3' -Oimethylbenzidine i'BOCl TSOC 0.0' 0.66 8270 827'0 
a,a.Dimetl'lyll'nenethylamine TBOCI iBOC 0.01 0.66 8270 8270 
2.~Ojmetny'pneno' ' 0.7 1600 0.01 0.66 8270 8270 
Oimetl'lylphthalate 35.0 8.0E<P4. 0.0064 0.66 806'1 8270 
m-Dinitrooen:ene i'SOd TSOd 0.02 1.3 8270 8270 
4.6-0initro-o-cresol TBCO iBOO O.OS 3.3 8270 S270 
2.~Oinrtrophenol 0.07 200 O.OS 3:30 8270 8270 

.' 2.4-0initroroluene S.1e-S- ':.0 2.0&4 0.66 8090 S270 
2.6-0initrctoluene S.1e-s-' 1,0 0.01 0.66 8270 8270 ••• Qi..n-ooyll=Jhthalate 0.7 1600 4.9&4- 0.66 806t 821Q 

Diphenylamine TSQCI TB04 0.01 0.66 8270 . S270 
Ethyl rnethane:sutfonate TBOd TBOd 0.02 ":'.3 8270 8270 

F'amphur 1'B0Cf TBCd 0.02 1.3 8270 8270 
F1uoranthene 1.4 32CO 0.01 0.66 8270 we 
Fluorene 1.4 3200 0.01 0.66 S270 8270 

Hexachlol'Obenzene 2.2&5- 0.44 5.6&5 3.7E-5 8121 8121 
H~iene 0.24 560 0.0"1' 0.66 8270 8270 
Hexachloroethane 0.025 sao 0.01 0.66 8270 8270 

Hexachlorophene TSQd TBt)<S O.OS 3.3 8270 8270 
Indeno (1.2.3-c:d)pyrene TBCd TBC4 0.01 0.66 8270 8210 

lsodrin ";"SOC 'l'SOCI 0.02 ' ,.3 8270 8210 
lsophorone 0.37 7400 0.01 0.66 8270 8210 

lsosafrole iBfJC2 iBOC 0.01 0.66 8270 8210 
Kepone iBQd -mOC 0.02 1.3 8270 8270 

MethapyriJene '!BOIl -race 0.10 6.& 8Z"O 8270 
, .. 

3-Methylcholanrhrene TBOC 'fBO'2 0.01 0.66 8Z"O 8270 

Methyl methanesulfonat& rsQd 'l'SOCI 0.01 0.66 8270 8270 
2-Methylnapl'rthalene TBOC' TBOC NA 0.66 8270 8270 

. Naphthalene 0.03 3200 0.01 0.66 8Z"O 827C 

1.4-Naphthoquinone TBO¢ '''I'Bt)C 0.01 0.66 8270 SZ"O 
.. 

, -Naphthylamine TBiJ<t . '1"i3t)'d 0.01 0.66 8270 8210 ..... 2-Naphthylamine TBOC 1'W' 0.01 0.66 8270 8270 

RR Worit Pt..n forOU 10Sl1 1f~17 ...,1913 



:: ' ' .. '-' " '. 
~, " . -.. - .' 

.,'" ' ... 
. . " 

~, .' -: ':,' 

.".,', . . , ' 

.. /' ",. 

... , ' . Tabl. 5.2 (continued) 
. APPENDIX IX SAM PUNG PARAMETERS 

... ~, <' ". 

" ' .. l: 

.'. ~'. ~ ... 

..... ,", '. ',... 
',' ... : . 
, ". ' 

eo_m'nt 

o:NitroaniliM . 
fn-Nitrcaniiine ',: 

': :;>,'. 'p-Nilroanifine , 
- . . '. ': Nitrcbem:ene 

" .,,( ,".' ___ Yl't _~ •. 

. . . ~",itrcr:I'l'IC:T"" ". 
" "~'. '>: -""";in'Ophenor .... , ~ .. 

" '.' .:.Nitroc;tlinolif1e.1 -oxide-

'., ' 

~~utytamine 
· n-Nitrosoaiemytamine 
ri-NitJ'o6Odj~mine 

'. noNitrcsodi¢1enytamine :";'; " , 

. ''- ',:.. '. . .'". n-Nibosodip'opylamine : ,,-,: ~,,':~ 

. 
-.AI:..,,;.......-........'-.f .. __ 

'. :....: ~: 1r-,,,",'~lfIIIIiJ"·'~"·71J111il1.f·ff.'~ 

::,',. 'n-NitrosomorphoIine 

' .•. ~.~ < .": .. :' n-N~ , 
:" "~ , . n-NiIrosopyrroIne 
. " " . 5-Nitro-o-tcIuidine 

,,', I'" 

':, '. . 
~ .. ~. " I, ~ • 

, .. ' .' 

· Pentachb'd:>enzene 

,Pentacn~ 

Phenacetin 
PhenanIbrene 
Phenol 
~Ienediamine 

··Pronamide 
Pyrene. 

, " - 'Saf'n:lle . 
:' : '::1" ,,", ,,' , 
::', '" :' l.2...t,S-Tetrac:Ncf'ClbenZene 

· :: ", '., .. ' .: U .... 6--Tetrachlcrcphenol 
· ;. '. ·T...--......... :..~~ ... ·e .,.. ~ .. '. ~.vw.,~~.~~ ..... 

'. < .. ~ . .." .. : .. ' o-Toluidine 
:." ,,,~,, '.1.2. ..... Trich.Ictobenzen 

· 2..c:.s--,.rictIJorq:lh~ 
.... ,-2..c:.e:Tric:hJorcphenol 

. '~ ':' .. ". O.O.O.-T~hotcchioate . . .... ~: 

.' 0, 

· . ,., .~...... ' . 

: ",". . .... 
· .. ~ , 

ARWOdr. PlM1orOU1091 ' 

PreSent , 
Scruning 
Action 
beys,-

Wafer 
ImgJI} 

. 0.002.'·. 
Teoct 
TeOd 
0.018 

TSOd 
Tao<' 
i80a 

TeOa-
raoc 
T80CI 
0.0071· 
S.CE-6· 
TB~ 
'1"BO¢ . 

TaO<" . 
iEOC 
TBQ4 
TBact 
~' 

2.9&4· 

TBO'f 
iEee: 
2.1,0 
TaOd. 
TSIJd 
1.0 

TBOC· 
TBOC 

.' TBOC 
TEod 

TScct' 
0.35 
3.S 
O.~ 

raQd· 

Practical 
QuantitatJon 

Llmisb 
Sod Water- Soil 

'TgIkg> ImqIIl Imalk9\ 

.4.8 O.OS 3.30 
i8Q<1 0.05 3.30' 

i80d 0.20 1.3 
5.3 0.01 0.66 

7l30~ . 0.01 0.66, 

TeOd 0.05· 3.30 

TeCO 0.04- 2.6 
Teo<' 0.01 0.66 
TBDa 0.02 1.3 
TSOCI 0.01 .0.66 

140 0.01 . 0.66 

o~,oe . 0.01 0.66 
TSQd 0.01 .0.66 . 

'TBOU 0.01 0.66· 

TBOO 0.02 ' 1.3 

TBOCS 0.04: 2.6 
TSOd 0,01 0.66 

'l'f3OC' 0.01 0.66 
TBoct 0.02. '.3 
5.8 0.05 . 3.30 

rscct 0.02. 1.3 
TBoa 0.01 0.66 
48000 0.01 O.EO 
Taoct 0.01 0.66 
TaOIt 0.01 0.66-
2400 0.01 0.00 .' 
TBOcr 0.01 0.00· 

. TBOC,. 0.01 '0.66· 

TBoa 0.01 0.66 

meet 0.01 O.EO 

TSOd . 0.01 0.66 
1eo 0.01 0.66 
aooo 0.01 0.66 . 

64- 0.01 0.66 
.T8t)C1 . 0.01 0.66 

A.nnex II 

SW84G 
Analytical 

Metbosf 
Water Soil 

8270 . 8270 
8270 . 82.7C 

·8270 8270 . 
82.70 8270 

8270 82.70, 

8270 82.70 

8270 '8270 
82.70 8270-
8270' 82.70 
8270 8270 

8270 82.70 
.. 

8270 82.70 . 

8270 ,8270 

8270 82.70 
82.70 8270 

8270 82.70 
8270 8270 

8270 82.70 
82.70 8270 
8270 a2.70 

82.70 . 8270 
8270, 8270 
8270 8270 
8270' 8270 

82.70 8270 
82.70 . 82.70 

8270 8270 
82.70 8270 

82.70 8270 

82.70 8270 
8270 82.70 
82.70 . 8270 
8270 8270 
8270 82.70· 
8270 . 82.70 

_,t13 . 

., .. 
" 1'·-'4' .. 

"'. ,1",," I 

· ',: 
· ." ', ... 

". ,I,", 
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Table 5.2 (cominufICI) " -... 
APPENDIX IX SAMPUNG PARAMETERS .... ) 

.,=, 

Present 
,.. . .,. .... 

SCreening Practical SW&16 • 
Action Quantltaticn Ana1yticaJ .." ... 

Contaminqnf Level- Llmito Methoc:fC 
.... 

'';'' 

Water ~I' Water Soli w.ter Soil ...." -...., (malll 11'n(I/ktll r~1l r fnI"tIka \ 

sym~Trinitrobenzene iBOa iSOa 0.01 ,0.66 8270 82:70 

, Organochlorine 
Pesticides and PCBs 

Aldrin TBOc TBQC2 ·tOE-5 2,68E"3 8080 soao 
alpha·SHC TaOo TBOe! 3.0E-5 2.0'S.:l 8080 8080 

, beta-BHe iBO" TBoa 6.0E-S 4..02E-3 aoeo 8080 

delta-BHC TaOo iBOd 9.05-5 6.03E~3 a 080 8080 

Wndane 'iSO" 1'BOo 4..0e-S 2.68E-3 8080 8080 
Chlordane TaOo iBOO 1.4&4 9.38E-3· 8080 8080 

4~4-0DO TSOd TaD" '.1&4 7.375-3 scao 8080 
4,4-00E TaQ4 TSQ4 4..0E .. S 2.68E-3 8080 ecso 

•• 4.4 .. 0DT 1801:2 TBoct 1.2&4 8,04E-3 8080 S080 
Oieldrin TaQCf TBoG 2.0E-5 ,.34&3 8080 8080 
Endosulfan I TSar' TSQCI· 1.4&4 9.38E-3 6080 8080 

Endosulfan II TSQd raOd 4.0&5 2.68&3, 8080 8080 

Endosulfan sulfate TSQd ,TaOC 6.6&4 4.42£:.2 8080 8080 

Endrin TSQ4 Taoa 6.0&5 4.021:-3 8080 8080 

Endrin aldehyde TSQd raOd 2..3E04- 1.54&2 8OSO 8080 

Heptachlor TBoa mea 3.0&5· 2.015-3 8080 8080 

Heptachlor epoxide TeDd TaCJCI 8.3&4 5.56&2 eoao soao 
Methoxychlor mOd TaCO 1.7E-3 0,"8 , 8080 8080 

Toxaphene TaOd TB~ 2.4E-3 0.161 8080 8080 

Aroclor '016 TaQd iSQd 5.0&4 2.0E-2 8080 eoeo 
Aroclor , 22' raoe! TeDd 5.0&4- 2.0&2 8080 8080 

Arodor1232 TSOd TBCCS 5.0&4- 2.0E-2 8080 8080 

ArocIor,242 TSOd TBces 6.5E~ 4.36&2 8080 soeo 
ArocIor1246 TSOd ,TBOd 5.0&4- 2.0&2 8080 8080 

.: 

Al'Odor1254 Teed iea<' 0.001 3.0E .. 2. 8080 8080 

AI'Odor1260 Teoct TeOd 0.001 3.0&2 8080 8CBO 

.,-.' Inorganic Compoundst 

Antimony 0.014 32.0 0.003 0.6 704' 7041 
, ' 

Arsenic aoe-so 0.4 0.005 1.0 7060 7060 

FIR Work pten fOl"'OU 1098 d-19 May1S«J 
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Tabl. 5.2 (condnu.d) 
APPEND'XIXSAMPUNG PARAMETERS 

. Present 
ScnMning Practjc.al 
'Action QUantitation ' 

, Contaminant Level'" ' L1mitb 
war.,.. :)0.1 W.re,. Sod 
(mgtl) - (mglkg) , , (mgII) (mglkg) 

Annex II 

SW846-
Analytical . 
Methode: 

· Barium 

8etyUium . 
Cadmium, 

T.O 

8.1 E-&t' 
O.OOS 

5600 

0.1~ 
80' 

0.002 
3.0E04 
0.004 

0.4 

0.06· 
0.8 

6010 
6010 
6010 
6010 

6010 
GOl0 
6010 
6010 · ChrcmkJm' 

Cobalt ' 
Copper 
,Lead 
M . . e1'CU1Y 
N.ckef 

. .:' Serenium 
. ;Silver 

ThalJium ' 
Tin .. , 

· . Vanadium . ' 
2'ine 
Cyanide , ' 

O.OS· 
. loDe' 
. i.3 

O.OS: 
0.002 
0.70 
O.OS 
O.OS· 
0.0028 

180" 
0.24 
10.0 . 

, 0.20 

400 

TBOC 
3000 

TB04 
24 
1600 
400 
400 
6.4' 

raoe 

sao 
24000 ' 
1600 

0.007 

0.007 
0.006 

0.001 
2.0E04 
0.01S 
0.002 
0.007 
0.001 

0.8 
0.008., 
0.002 
0.02: 

1.4 
. 1.4 

1.2 
1'.2 
0.2 
3.0 
0.4 
1.4 
0.2 

'160, 
1.6 
0.4 
4.0 

6010 
6010 
7421 
7470 
6010 
7740 
6010 
7841 

7870 
6010· 
6010 
9012 

6010 
60'0 
7421', 
7471 
6010 
7740 
6010 
784' 

. '7870: 
6010' 

.6010 
9012 

, NA.-Notappl~ornotavailable. ," , . 
. a .. Source:- lANL 1992.. 0768. Appendix: J. Screening action level criteria in effect at the time 

otsatnplingwill be u:oed in analyZing the data from. Phase I activities. 

, : b' Pmdic:aJ quantitation limits in eHecc will depend on the laboratory capabilities and program -
needs.. the ~ng action· level criteria in effect at the time of the sampling will be used to 
set these limits. 

c Methods are from EPA SW-840(EPA 1987..0S'8) unless otherwise indicated. Altemative 
. anaJytical m~nhods. may be used if thet alternative method meets aJi ot the requirements ' 
specified in thisOAPjP:.. .. In addition .. altemative methods will be sought if the POL is greater . 

. ~ thfit screening action level in effect at the time otsampling~. 

d To bet dete.milleci:. Sc:reeening aaicn leve! criteria were not available at the tirr.e of Work, . 
Plan preparation. - . 

e Current EPA methodology is unable to <leted' these compounds at the required sc:reening 
adion level~ Special analytical methOds: will be devetoped to achieve the required· ' 
screening action levels.. The mechccfs. sugg_ed forthe:se compounds are the most 
~nate standard methodS in use on this. project. 

t . Thc!tptadicaJ quanliraSion limits given forthe inorganic compounds are the method ' 
detection limits forwater:satrlPles. The method detection limits for soil samples depend on 
the sample matrix and digestion technique. The soil sample detection limits are es:Jmated 
on the basis of the sample preparation mothods.listed in-the cited methods... 

o " .~. 
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action levels. Several altemate metnoc:s ate listed in 'i.a=1e 5,3 t1'I:It may De' 

reQUired to meet the screening :salOn levets.. 'The preQSlOn and n~ for 
these methoCs are aiscus:sed. in tne f~lowtn9 secnons. 

5.3 Quality Assurnnce ObjedivK for Precision 

/he QA Obje<:tlVttS tor Drecision tortl'le OU '098 RR will be taken trom SV/.a46 
(EPA 1987. 05'8) as descnDed. in $ecttc:ms 5.3. 5.3.'. and 5.3.2 and Table v.n 
of the Genene OAPjP. All of the preQSlon reqUIrements descnbed in the 
GeMnc QA?jP WlU aPQly to the OU '098 RA Wfth the following aQClrtions: 

• 10r the additional metal analytICal methods soeafiea in Table 
5.3. me relatIVe L)efcent Citfere~ (RPO) limItS 'S;)eCdied. for 
metals in Sectlon 5.3.1 of thf.Io Genenc c.:.PjP Will be appltect 
and 

• for the additional organIC :1naMIC:.Q.! methOds soe<:t1ied in iable 
5.3. the OA obtectlVttS for prec~n are 0f'0VId.ed in i.lble 5.4. 

5.4 Quality Assur:znce Objectives for Acc:ur:tCy 

The OA objectives for aeeul'3CV for the au 1098 RF=l. ~xcluding ra<1iologeal 
contaminants. will be from SW-846 (EPA. 1987.0518) as de.sc;ribed in Sections 
5.4. 5.4.1. and 5.4.2 and iables V.". and V.'Z of the Genen<: OAPjP. At! of the 
accuracy requirements deSCribed in the Generic CAPjP will apply to tl".e OU 
'098 RR with the following additions: 

• for the additjonal metal analytical methods s.pecffif!d in iabte 
5.3, the percent recovery limrt.s. speerfied ror metals in Section 
5.4.' of tne Genenc QA?i? will be applied: and 

• for the additional organic .3nalytiea! t'M1hods spect1ied in Table 
5.3, the OA objectIVes for accurac:y are ;::»'OY1ded in Table SA. 

s.s Ropresan+.atlvaness.. Completenoss. and Comparability 

The representativeness of the nnalytical data wtll be attained through the 
technical approach descnbed in Section 2.0 of the RFl Work. Plan and the 
specific sampling plans described in Section 7.0 of the FlFl Work Plan. 
Additional information to be used to attain representativeness is included i:'l the 
discussions of site-specif1C data needs and COOs in Section 6.0 of the RFt 
Work Plan and in the list of sit~1C SOPs given in Table 7,3--, of the RF! 
Work?lan. 

The eompleten9S$ goal of 90% set for the ER Pl'09'l'3m wiU apply ovel'3l1 to the 
OU 1098 RFI as described in Section 5.5 of the Generic OA.PjP. Additional 
actions will be required when the completeness. goals are not achieved. for 
critical samples. 
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Table 5.3 
Additional AnaJytical Methods for Operable Unit 1098 

Method Number"" 

Organic: Methods 

SW-846 Method 802t 
SW-84& Method 8061 

SW-84&MeU1OCl8141 

SW-846 Method s::no 
1"0 be determiMCl 

i 0 be de:1I!Im'Iined 
iobe detemunecl 

io be determined 
io be determined 
1"0 be determinec 

":'0 be determlne<J 

To be determined 

io be determined 

iobedelerm~ 

To be determined 

To be determined 

To be determiMd 
i 0 be determined 
To be determined 

To be delermiMd 
Tobedelermined 

To be determined 

Inorganic U.thods. ' 
SIN-846, Mer!'t<IIJ 7470 

SW..s46 Metncxl7041 

, SW-84&Metho1,7421 

SW-846Methcd 7740 

SW-846 Melhod7841 

SW-846 Method 7870 

To be determined 

To be determine<! 

Oeseriction 

VOlatile I'IaJogenated and aromatic compoundS 

Phthalate esters 

Organopncspl"lare pestIcides-
PolynucJear aromatIC c:ompounds 

6romotonn 
, • T -0 ichloroethene 

ciSo>'~·Oichloropropene 

tr:lns--1.3-0ichloropropene 
Vinyl chloride 
8en.."O~a)pyrene 

biS{2oChJoroelhyl)ether 

bis(2·Ethylhexyl)phthalate 

p-Chloroaniline 
3~chJorobenzjdene 

2.4-0initl'Otoiuene 
2.6-Oinicrololuene 
Hexachlorobenzene 
c>Nitraaniline 
n-NitraSOdiphenylamine 
noNitl'Osodipropylamine 

pentachforophenol 
2.4,0. Tric:hIorophenol 

Mercury 

Antimony 
lead 
Selenium, 
Thallium 

iin 
Arsenic 
Beryllium 

a The method numbers given are from SW-846 Test Methods for Evalualing Solid Waste 
(EPA 1986) .. Some methods are listed D$ '0 be cletermined" because stanclalti EPA 
methodology is. u:'lable to attain the :screening action level indicated in Table 5.2. These 
methods will be developed as part of the OU '098 Laboratory QA Program priorto the 
initiation of field sampling. 
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Table 5.4 '''t 

Accuracy and Precision Umits forthe Additional Methods for au 1098 -'-• .r , , 

Soil Water Soil Soil Water Water ... 
,ellll~ S2f !cts:1'e"5t ~ l1s:Itu;u:~ ~s:ICS2" ~"Llua~ ol"l!'!'Ci=il:Z1l 11 Si:~G1S;X en:eiligc;"" 

Benzene 8021 802' 25RPO 25% 2SRPO 25%. 
Bromodichloromethane 8021 8021 2SRPD 25% 25RPD 25% 
Cart)On letracnlonde 802' 8021 25RPO 25". 2SRPD 2S% ' .... 
Chloroform 802'1 8021 2SRPO 25% 25RPO ~'" Oibromochloromethane 8021 8(121 2SRPD 2S~ 2SRPO 2S% 

, , .2·0ibror'l"lO-3<hlora. 
p~ne B021 8021 25RPD 25% 2SRPO 2S% 

Diehloroarfluororneth.l:tne 802'r 8021 2SFtPO 25". 2SRPO 25% 
1.2·0ichloroetl'lano 8021 8021 25RPO 25% 25RPO 2S% 
, .2·0ichlo~T'C:IPSne 8021 80Zt 25RPO 25% 2SRPO ~. 
HexaChlol'bUtadiene 6021 W21 2SRPO 25% 25RPO 2S% 
Methvlene chloride 802i S02"f 2SAPO 25~. 2SRPO 25% 
Tot I'DCrt Ioroetl'lene 8021 8021 2SRPO 25~ 2SRPO 25"!(. 

T ricrlloroetnene 8021 5021 25RPO 2S4!'. 25RPO 25%. 
Tricholorofluoromethane 8021 802'1 25RPO 25% 2SRPO 25% 
Phthalates 
ButylbenZylphthalate 8061 8270 2SRPO 25% 2SRPO 2S%. 
Di--n--butyl phthaJate &6t 8270 2SAPO 25% 25RPO 25";" 
Oiethyt phthalato 8061 8270 25APO 25% 25RPO 25%. 

'. Dimethyl phthalate 806'1 8270 2SRPD 25% 25RPO 2SS 
Di-n-ocryl phthalate 8061 S270 25RPD 2S% 2SRPO 25% 
PotynudeaT Aromatics 
Benzo[ alantnrac::ene 8310 8310 25RPO 2S% 25RPO 29. 
BenzofbJfluoranthene 8310 8310 25RPO 2S% 25RPO 2SJi. 
Benzo[klfluoranthene 8310 8310 2SRF>O 25% 2SRPD ~ 
Benzo[ghilperylene ' 8310 8310 25RPD 2:S4!'. 2SRPO 25% 
Oiben%[a.h}antnracene 8310 8310 2SRPO 25% 2SRPO 2S% 

Other AnatytesA 
9romofOfm TBD iBO 2SRF>O 25%. 2SRPO ~ 
1.1·0ichloroetnene TBO iBO 25RPO 25% 2SRPO 25,. 
Qs..,,3-OichIoro~ TeO TBO 2SRPO 25%. 2SRPO 2S% 
trans-1.3-0ichJoro.propene TBO iBD 2SRPO 2S% . 2SRPO ~ 

. Vinyl chIonde TSO 1"BO 25RPO ~ 2S~PO ~ 
8is(2-ethylhexyl)phthalate TBO T60 2SRPO 2S% 2SRPO 2S% 
ais(2~1oroemy1)ether TaO iSO 25RPO 2S% 2SRPO 2S% 
p-Chloroaniline TBO TaO 2SRPD 25% 2SRPD 25% 
3.3-DichJorobenZidine TaO iBO 2SRF>O 2S% 2SAPO 2S% . 
Hexachloroben:Zene TeO TaO 25RPD 2S% 2SRPO 2S% 
2.400iniU'atotuene TBO TBD 2SRPO 254!'. 2SRPO 2SJi. 
2.~Oinitrotoluone TBO TeO 25RPD 2S% 2SRPO 25% 
o-Nitroaniline iBO iSO 25RPD 2S% 25RPO ~ 
n-Nitrosodiphenylamine TBO TBO 25RPO 2S% 2SRPO 2SJi. 
n-Nitrosocfrpropylamine TaO TSO 25RPO 25% 2SR?O 2S% 
PemachJorophenol TeO TSO 2SRPO 2S% 25R?O 2SJi. 
2.4,&-Trichlotophenol TaD iBO 25RPD 2S% 2SRPO ~ .,. Benzo[a]pyrene TaD 1130 2SAPO 2S% 25RPO 2SJi. 

. ' 
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ComQarability will be achieved through the use of the standard methods listetHn 
Tables 5.1 and 5.2 as well as through the use of the LANL·ER·SOPs listed in -. 
The comparability, reQuirements specified in, Section 5 the Generic OAPjP will ' 
apply to the OU'109S RA. ' 

Field Measurements 

The primary QA objectIVes. fodield measurements der...cribed in Section 5.6, of' . 
. the Generic:OAPj? 3r:ply to the OU 1098 AFt These OA objectivos will be 
achieved through the use or appropriate methocjologies described in the·LANL .. 
ER-50Ps 10reacnSlte adivlty. These SOPs are listed in Table 4.4--1 of the AA' 
Work Pion • 

s:r Oabll Quality Objed1ves 

The Qualitative ana Quantitative statemenC$ tl'lat specify the Quality ot the data 
required. to support the OU , 098 RFI decision process are described in this OU' 
work plan. The analyte--specific: sensitivity, precision, and accuracy 
requirements presented in Tables 5.'. 5.2. and ·5.4 of this OAPjP describe the 
CA.objecnves. for measurement data tharcould be'considered to provide for the 
coIJeaion of analytical dara with acceptable levels of uncertainty. The deci$ion· 
pl"OCe5$and acceptable levels. ot uncertainty are presented in·Section 6.4 of the 
RA Work pran. Site-specific decisions and. investigation objectives are 
described in ~ 6· of the RFJ Work Plan. The samplinp and analysis.' 
strmegKts and ~ as. weU as the required· sampling and analyses for 
each site are described in Section 7 of the AFt Work P!an .. 

Quality Improvement 

The OU 1098: Phase I Project will be' conducted. following the quality-· 
improvement guidelines described in $edion 20 of the QPP. The quality 
improvement activities to- be conducted as. part of the project include the 
following: 

• A. prcj«= Idd<cft meeting where aU project panicipanZS will meet 
to discuss the resJ)Onsibilities of each participant, the project 
schedules and how they' impact the overall project. 
nonccnfClf1T'lance reporting. health and sate!y requirements.. and 
to get feedbad< on the project plans.. 

• Readiness. reviews. prior to commencing each' major field, 
aaMty to coverthe same topics discussed' attne project kickoff 

, meeting and how these- tOf)ics relate to the field activity to· be 
condUCted.: 

• OaiIytailgate meetings to review the daiiy S3l'1'1F'ling objectives 
and heatlh and safety aspectS of the work to be condUded by 
the field Ctf!fW thar day. 
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Annex 1/ . QuaJitv A.~ Proiecr PJaI't 

.• A dose--out meetl"9 at the end of escn major sampling actMty 
to review the performance and to suggest improvements. for 
subseQuent ~c:ivlt;es. 

6.0 Sampling Procedures 

'ihe activities. to be conducted during the OU , 098, RFl will tollow th~ 
procedures descnDed in tl'lis section and in Secuon 6 of the Generic QAPjP. 
The SOPs to be used· during tM OU '098 RA are listed in Table 5.5. These 
procedures cOI/enne sample collodion. h:lndling. and shipping proceclures. as 
wall as the OA procedures tl'lat will be followed during the proiect. Those 
procedures were Mllected from the ER Program procedures listed in Appendix ~ 
of the IWP~ 

6.' Quality Control Samples 

OC samples will be co;Jeetod as.descnoed in Section 0.' of the Genenc OAPjP 
with the exceptions given in Section 5.' of this OAPjP. . 

6.2 Sample Preservation Curing Shipment 
, . 

All samples will be handled following the guidance in Section 6 of the Generic 
CAPjP and tho app~riate . LANL-EFl-SOPs listed in Tabie 5.5. The following 

.. specifIC SOPs wilt be used ,for samele preservation.during sh~ Samples 
. will be controlled and documented in the field following I.ANL-ER.soP-01.04. 

Sample Control and Field Documentation. Samples. will be contained and . 
preserved following LANL·ER-SOP·O, .02.. Samples Containers and 
Preservation. Tho essential sample container and preservation infonnation from 

,LANL-ER-SOP-o'.02 pertaining to the OU '098,RFI is summarized in Tablo 
6.1. The handling. packaging. and shipping of samples WIll follow I.ANL-~
SOP-01.03. Hand.ling. Packagtng. and Shipping ot 5.1mples. 

. 6.3 Equipment O&contamination 

. Equipment will be decontaminated following the procedure described in Sec:ion 
6.3 of the Generic OAPjP and LANL-ER-SOP..Q2.0i"'. General Equipment 
DecontamiNltion. In addition. any ~uipment..specifie decontamination 
procedures specified in the sampling equipment SOPswiJI atso be foUowed. 

6.4 Sample Designation· 

As described in Section 6.4 of the Generic OAPjP. LANL-ER-SOP-o'.04. 
Sample Control and Field Documentation. will be 101Jowecl 10r designating 
sample numbers. The sample numbers WIll be designated with the assistance 01 
EFt. Program personnel familiar with LANL-ER.sQP-C'.04. 

RR Work Pt.n forOU 1098 D-2S 
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,Table '5.5-
:,"~ .. , ... :: ' •• J • 'Standard Operating Procedures 1orOperabie Unit'1098 

.. ~ " 
.... '\ . 

, .,' ~,:... :' . ~ 

.' •• ¥ ':". " " ". 

," .:. . .' '~ ... , 
, ' 

" ,I' 

NumlNr' 

-' ...... "0 .• ,,' 
,', " ", 'H, • GerMnIi InstrUCtJons , 

It :: ': .:' ~ .. 

~ .. -"~.' ~.. lANL...eR..sOP-O".OT' 
,.: "" . LANL-ER-50P.o1.02 

" !.A.'IIL-ER-50P-ot .03 
" >' '.'. ,.," " ' t.:ANL-ER-SOP"()1'.04 
.. ' . :.~ ,: ~ .' . .~ : lANL-ER-50P..()r.o> ' 
:',,: ',:> ,,:'. lANL .. ER-50P-o,.06' 
", ' TBCb 

,~ , 
'1\,.',' , 

Standard'Operating Procedure 

OescriDtion 

General: Instructions for Meid,lnvestigations 
Sample Contalners and Preservation 

, Handling. Packaging., and Shipping of Samples 
Sample Control and Field Documenlaticn 
Field Ouality Control'Samoles 
Managemenrot RFlooGenetated Wastes 
Data Validation Procedures 

, ... ,,,' 
Health and ~1eay in the Field ' 

.' . '::.: " ':; lANt.·ER-50p-02.01a ' .... '.' " ,'"" 
, , 
, .... , ... 
.... ,:', .. ' ,'., 

.~ .:': '.... 
, . , 

'''. '" .. '" . . .. . , 

" ' "". ,.,~.' 

', ..... ':;, " 

" LANL·ER-50P~02a 
, ' LANL·ER-50P-02.03a 
LANL·ER-50P~04a 

, 'LANL-ER-50P-02.05a 
" LANL·ER-50P-02.06a' 

LANL .. ER-50P~07a 
LANL-ER-50P-02.oea 

_ LANL-ER-SOP~09a' 
':" ' '. ". lANL~ER~P-02;,Oa'' 

. " 

".., .. 
~ • # "., '. 

-". .1' 

"'. 

, LANL-ER-50P.Q2.. 11a 

Fl~Surveya 

,TBCb 
, , .' '. ". TBCb: 

" 

' .. .. ' ,',.... " 

. .: ,',: ,.' " 

. , 
.' " 

~. . ' . - :1·, ........ 
, ';,. , ::",:." 

.! :: . 
. ,' .:. 

,. .:,' ,- " 

,. _. I' 

" , 

"' .. " '.::, '",' . 

• "i' • 

.~ ", ' 

, ,ER-50P..Q3.02 

:..ANL·ER-50P..()4;,O' 
, 't.ANL-ER-50P..Q4.04a 
TBCb '" 

, LANL-ER.:soP-06.02 
, tANt.-ER-SOP...06.03 
'LANL-ER-SOP..()6.()5. 

, LANL-ER-SOP-06.09 
l.ANl-ER-SOP..()6.,O, 
LANL~-SOP~.' " 
L.ANL·ER-SOP~'2 

, ,"l.ANl-ER-50P~13 
,. tANl-ER-50P.()6;. 14-
lANL-ER-50P-06.. T7 ' 

. I, . 
".. ". "l ,~ ... ~' 

, Personal ProteC1iv~ Equipment 
Re5Qitators,' ' , 

, Pre-Entry Briefings. torSile Personne' 
, 'Pre-Entry Briefings. fol" Visitors 

Safety Meetings.and Inspections. 
Hear and Cold Siress and Natural Hazards . 
General: Equipment Decontamination ' 
'Personnel Oecontaminaaion ' 
Accidentllnddent Repot1ing 

, Radiation Protection 
Ttaining and Medical SurveiUanee 

Hand-hetd'lnstrumenlStor Field' Screening'of VOCs 
, Hand-held Insuumems.tor Field S:reening at ' 

, Radioactive Substances 
General!Surface Geophysics 

Drilling Melhods.and Drill Site Management 
GenetaI; Borehole Logging 
Spill Control Outing Drilling' 
, Sampfing Techniques ' 

Field Analytical Mea~of Ground Water 
" Sampting tor Volatile Organics 
, Soil WaserSampIes. 
, ~de and Seoop Method forCoUedion of Soil Samples 

, 'HandAugerandThin-WaU'TubeSamp!er ' 
Stainless. Steel Swface Soil Sampler 

" Soil and' Fiock Borehole Logging and Sampling 
, Sudace :water Sampling 
Sediment Material Colledion 
TrierSamples for Sudges.and Moise Powders or Granules 
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L.ANL·ER.scP-OS.19 
iBDb 

TABLE s.s (continued) 

... ·'eignted Bottle- 5amQl.ef'for L.iQuCsand S'lumes in laro<s 
Field Swveytng of 5..lm:>le loe:Uions 

CuratOrial Sample Management 

LANI.. .. ER-SOP·12.01 
lANL·E?-SOP-12.02 

MeIcl t.oqgrng. Ha~ and Ooc:umenting Borehc:Mft Sam:lies 
irans;>or. and RecetPt of Botenoie ~es by the Ccratonai 

Management Facility 

Curatorial Sample Management (continued) 

L.ANL·ER·SOFl"'2.03 
Management Facility 
L.ANL·ER.sOFl.12.04 
L.ANI..·ER·SOP·12.OS 

Quality Procedures 
L.ANL .. ER-oP-o1.' Q 
L.ANL·EA.QP..o1.20 
L.ANL-ER.QP-01 ;!O 

Admlnistnrtive Procedures 

LANL-ER·AP..o1.3 

L.ANL·ER·AP.o1.5 

lCN·NQ.002 
LANL·ER·Ap.o2.1a 
L.ANL-ER·AP..o3.2 
l.ANL·ER·AP-04.1 

LANL .. ER .. AP.()3.2 
l.ANL·ER·APo04.1 

a This procedure is in draft form 

Phy$1C.31 FlroeC'SSing and Storage- of 8orel"lOl& Samples at the Cunltonai 

examinatIOn of Samp!esat the CuratOl"i:1lI Management Facility 
Accectance of Non-Borenole SaITl1)IeS by tt'Ie Cu.-atonat Management 
Faclity 

AUdits 
Sutveys 
Deficiency Reponing 

Review and Approval of E."Wironmontal Resteration Program P1ans.ancl 
ReportS 
Reviston or In!orim Change of Environrnent3l Program Controlled 
Oocuments 
Interim Change Noti<:eforL.ANL·ER·AP.o1.s. RO 
Procedure for I.ANL ER Reccrds Management 
Handling Media and Public Requests for Information During Field Work 
Identification. Documentation. and ReponIng of Newt}' Oiscoverea 
F'otential Release Sites for the En\tironmental Restoration Prog:am 
Handling Media and Public Requests-1or Information During Fietld WOtk 
Identification. Documentation. and Reporting of Newfy Oiscoven!d 
Potential Release Sites for the Environmental Restoration Program 

Reporting of Newly Identified Rel~ from Solid Waste Management Unit 

!) This procedure is in preparation 
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T~I. 6.t t 
SAMPLE CQNTA'NER TYPES, VOll:lMES~ PREPARATI()N, SPECIAL "ANPLINO. PRESERVATION, HOLDING TIMES, I 

ANI) MINIMUM SAMPLE QUANTITIES ' 

Afl81y=sl=s--:-_________ C.;;;...o;;;;.;n=l=al:..:..:n=er;...;:;s'----__ ---"-"=8=n.;;:...,;dllng Prt<,! f!'es!-rL-a-l-IQ--n----~ti-oJ~!Og IJI!\'! ___ _ 
SQII Samplf)' 

Gross alpha, gross b~ta, and 
gamma spectroscopy 

IsolOpic plu10niurn, 'f~ium, 
and slh)rlilum-~ 

Volatiles by Method 8240 

Metals, cyanide, tQtal uranium, and 
technclium-99 

Appendix IX ~lal.j'es IOcludiog 
methods 8240 and 8021 

Appendix IX seniyolaliles, and 
OfganochJorine pesticides and PCBs 
including melhods 8270, ~310. 8Q61, 
a~8080' . 

AppeoolX I~ metals aOO cyanidtJ 

1.250 roJ pla~lic 

1, 25Q rr. pl.1!otio 

3. 60 ITJ al'l'lber gla$$ 
wilh Teflon-lined cap 

1,250 rna p1as,tic 

Store" dearce$ 0 

SIOIO .. degrees C 

Store'" degrees C, handle upwind hom 
equipment fumes. no cOfllacl ",jlh plastic 
OlgI/;lV(lS 

StOIc" deorees 0 

14 (bV$. 

6 mordh~ all me:1als 
Otter" mercury. ",tJchis 
28 days ani' cy.loidG 14 
days 

3.60 rna amber glass with Siore 4 degrees O. 'taoora lJP'lrind from I"thvs 
T E:IJon·lined caps equipment rumes, 00 coolacl with plUlic 

2. 120 ml amber glass 
with T cf1on-lined cap 

1. 250 mI plastic 

1, ?50 rna plastic . 

01 gloves . 

Sloro" deDrees C. ttandlo upwind hom 
equipment rumes, 00 conlacl with pla!olic 
qr gk>yes 

Store 4 dCQrees 0 

7 days lIola eltlmctk>n. 3Q 
days thereafter 

6 mOflths aU metals except 
mercury, l\hich is 21J days 
and c.yanida wroch Is 14 
davs ' 

~ICf8 .. degrees 0 7 cLiys (inti e).tractbp, 39 

• ._; _.' ....~ys I~'.re~ft .. r. ,_ :> ' 
..~~,.'Io ~"~~~'''''~;.'' ",:. ... ,~ .. \",,: : .:.,' :.-·'~:-"t~::: i"'-'~" _ • ,. : .... -... ~7 .~:_-:. ," • • ~""".'It_-"':" 
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Waler Samples 

OrO$$ avha, gro$S bola. and gamma 
spectroscopy 

I$Oloplo plufonlum,llitium. an 
~lronliurn-90 

Metals and loCal uranium 

AppondiJe IX \lQta1~es 1nc1uding 
methods 0240 and 0021 

AppendiJc IX $Orrivolaliles, and 
oruanochtorlne pe,'ic:1dos and PCBs, 
(nchkJin9 methods 8270, 6310, 8061, 
and80ao 

'ArpencJi( IX motals 

Appondi( IX cyankJo 

'. 
Ta~le 6 •• (continued) 

't I Mor plastio 

I. 1140' pustic 

3. 40 rn I ammr olan 
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2, 1Mar nrWOf ota$$ 
¥tilh lotion-lined cop 
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Prescrvo wilh UNOJlo I'U < 2 anti !»Ioro 
a'-4 d09f O(!$ C 

StOle" dogreos C. han<Jll) upwind fforn 
equipmont rumos, 110 tor,tad \\i1h pt.nlio 
otgloyos 

Sloro" dogre(lS O.llandlo upwind from 
oqu1pmcnl fumcs, ftO (Ofllacl Ylith plat>1io 0 

gloves 

PI8SCrvO wilhltUOJ to rJ 1< 2 and ~toro al 
4 dogreose 

Pfoservo with UaOilio fU > t~ orlllO 
6tOlo at .. <lCO'CO$ 

6roonlhs 

Omonlhs, 

Omohth$ 
uranium llrKJ 

•• 

aU meta's cxccjl( 
nwrcury. \\ Neh is 

.23 days 

14 tJav~ 

1 days Uhlil 
oxfraction, 30 lIays , 
Ihcrcaftc.-r 

6 fnonlhs all Inc.lats 
ll(CCr" roorcury. 
"hler. is 2811,1),$ 
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7.0 Samp •• Custody, 

7." Overview ~ 

The- :strict' chain-of<UStocty proce<:lures ccntained in LANt.-ER·SOp..o'r.04. ' 
Sample- Coml'l:)ll and Field Occumentation. and described in Section 7.1 ot the 
Generic OAPjP.will bEt followed. during tne OU 1098 RFI. These proeedures wiU 
be followed to ,help ensure the:l)tCPer handling of samples from collection to 
anaIy$i.s. indudingthe tinal di:sDo.snion ot the analytlcaJ samples. 

7.2. : Field Documentation 

7.2..1 'Sampleldentitfcation, 

i'I'Mt samples will be. identified- following LANl-ER-SOP-01,04. Sample Control 
and Field Documentation. 015 descnbed in SectIOn 7.2.1 ot the Genenc: OAPjP; . 

7.22' R.id I.ogs 

Field Iogswill be kepttollowing the-appropriate I..ANL-ER-50Ps and procedures 
. described in Section 7.2.2. ot the Genenc OAPjP • 

7.2.3 - Data Colledfon Forms 

Cata colledion fctms. will bEt used toUowing'the appropriat" I..ANl-ER-50Ps _ 
-described in Sedion 7.2.3otIhe-GenerieOAPjP. 

- , 
Incorrect entries. will be crossed OUt with a single line and signed and dated by' ' 
the person originating th6- entry., and. the appropriat" I..ANl ER' Program. 

. tecmicat field team leader_described. in Section 7.2.4 Or the Genenc: OAPjP .. 
1'heoecrrect information will b" entered and the correction signed and dated·by 
the person making the correction. There- wiD be no- erasures or deletions from 
anjtype' ordara dc<:ument reccrd.. 

7.3 Sample Coordlnadon F.cility 

All s:am~ will iniliaUy be transported by' the FTM or designated. field' team· 
member to the lANl SCF. As. described in Sedion 7.3 of the- Generic OAPjP. 
the LANt. SCF will coordinate the OU 1098 sample collection activities with the 
required chemical analysis. The procedures for. sample handling will foUow 
those described in Section 0 of this CAPjP~ 
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7.4 l.abomtory Documentation 

The laboratory documentation prOCeduros descnbed in Section i.4 and the 
related subsections in 1M Generic QAPjP will be tollowea 10r all samples 
COllected and analyzed dunng 1M OU '098 AFl. 

7.5 Sample Handling. Packaging. :lnd Shipping 

ine procedures described in Section 7.S of tne Generic OAPjP WIll be tolloweo 
tor aU samples collected and analyzed during the CU , 098 RFI. As ceseribeo in 
SectIOn 7.3 above. all samples will initlOllly bo transported to tM LANL SCF. 
wnich,will handle all sample handling. packaging. and shipping following the 
l'lj)propriate LANL procedures descnbed in Sealon 6 of this CAPjP. 

7.6 FinDl Evidence AI. Documentation 

All OU '098 AFI project participants will malnT:'Hn records to doc::ument the 
QA/OC actIVities and to provide support for posslcle evlClentlal Proceodtngs.. All 
records gencraleddunng the OU ,098 RR are 1I'Ie propen.y of the !.ANI.. ER 
Program Office. The OU 1098 Flecords Management Plan (Annex IV10 1ho RFI 
Work Plan) and the LANL Records Management Program (LANI.. 1992. 0814) 
describe the prOCedures that will be followed to provide final evidence 
documentation • 

8.0 Calibration Procec1uresand Frequencies. 

The calibration IJrocedures. and their trequenc:ies for the OU 1'098 RR are 
described in Section 8 of rhe Generic: QAPjP. 

9.0 Analytical Procedures 

The analytical procedures for the OU , 098 RR are listed in Tabk!s. 5.1 and 5.2. 
These procedures will be used for fIeld testing and screening and laboratory 
analysis as df'!"'..:nbed in Section 9 of the Generic OAPiP WIth the exception of 
those metnv....tS.lisled in Table 5.3. 

For the methodS specified in Table 5.3. the selected analytic:al laboratories win 
provide analytical method SOPs for the analyses to be conduded. The methods. 
that require development will be documented to demonstrate that the 
approl)riate level 01 data quality ~n be achieved before the methods are 
approved for use"in the OU 1098 FlA. All analy.s.e5 will be penOl'T'l'1ed by an 
analytical laboratory with demonstrated proficiency1or each parameter ~ 

'0.0 Data Reduction.. Vallclation.. and Reporting 

Oata reduction. validation. and reporting will be conducted by LANI.. ER 
Program personnel and subeontradOrs. ns. descn~ in Section 10 of the 

RRWork Phrn forOU1098 
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Genene CAPjP. In addition. the laboratory analytical dora will be validated by 
individual$. indepel'lClent from the anatyric:al laboratory that produced the data. 
The validation process i$ intended 10 determine wheEherthe data received i$ of 
aa:eotlbie c:uality based on the 000s. soeatied in this QAPjP and the OU 1098 
RF=J Work Plan. ihe data validation procedures ar~ escribed, in the Oata 
Validation SOP' (to ,be develocec) and follOw EPA's "Functional Guidelines tor 
Oata Vo.lidation" (EPA '988.0293). 

11.0 Internal Quality-Control Checks· 

Internal QC checks WIll be conducted as dcsc:ribed in Section " ot the Generic ' 
OAPjP: WIth tM exception of the tield reagent blanks described in Section S. ,. of 
thisCAPjP. 

'2.0 Performance and System Audits 

Performance and -:vstem auditS WIll be COndUded during the OU 1098 RFI as 
identified in Sectl.;n -:2 of the GenerIC OAPjP. Audits will be conducted at least 
once per year or once per task,. whichever is more frequent. In addition. aU 
procedures-used during the OU 1098 RFt will be audited ar'east onee •. 

13.0 Preventive Maintenanc. 

... The preventive maintenance procedures tor boCh field and laboratory equipmem . 
specified in &!dian 13 of the Generic OAPjP will be followed during the OU 
1098 RA. 

14.0 Specitlc Routine Procedure. uMd·to Assess Data Precision, 
Accutaey .. RepreSitntativeness. and Completeness 

In Older to provide data that is·comparable to the data produced tor other OU 
RFts. the OU 1098 AFt will use the proceduresdescnbed in Section :14 of the 
Generic OAPjP to assess data precision_ accuracy. representativeness, and 
complereness. 

The procedures. reporting requirements. and authority for initiating corrective 
action during the OU 1098 RFI will follow those defined in Section 15 of the 
Genetic OAPjP and in the LANL-ER-SOP-01,.:3Q. Ceficiency Reporting. 
16.0 Quality .Assurance Repot1$ to Management 

QA. reports tornanagementwill be prepared following the guidelinO$ provided in 
Sedion 16 of the Generic CAPiP~ 
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• 1.0 Introc:ludlon Il\'s· ~ 

.... -, 
2.0 OU Reid Work. Organization 111-6 · .-
2.1 General ReSl'Onsibilities 111-6 

... 
2.2 Individual Responsibmties 111-6 --. " 
2.3 Health and Safety AUdits 111-'0 
2.4 Variances from Health and Safety Requirements 111-10 .... 

~' 

-"~, 

3.0 Hazard Assessment and Personnel Protection 111--10 oJ -
Requirements 

3.1 Identlftcation of Hazards and Risk Analysis nl--1S 

3.'.1 Physical Hazards 111-15 
3.1,2 Chemical Ha:ards. 111-20 
3.1.3 Radiological Hazard 111-20 

3.'.4 Biological Hazards 111-20 
3,1.5 TraffIC 111-2'1 
3.1.6 Topography 111-21 
3.1.7 Ughtning 111-22 

3.2 Task--by-task Risk Analysis m-23 

3.3 engineering Controls 111-2,t 

•• 3.3.1 Engineering Controls for Airborne Oust 111-24 
3.3.2 Engineering Controls for Airborne Volatiles 111-24 
3.3.3 Engineering Controls for Noise 111-25 
3.3.4 Engineering Control~ for Trenching 111-25 
3.3.5 Engineering Controls tor Drilling 111-26 

3,4 Administrative Controls 111-26 

3.4.' Administrative Controls for Airbome Chemical 111-26 
and Radiological Hazards 

3.4.2 Administrative Controls for Noise 111-26 
3,4.3 Administrative Controls for Trenching 111-27 
3.4.4 Administrative Comrols 10rWorking Naarthe 111-27 

Mesa Edgo 

3.5 Personnel Protective Equipment and Systems 111--27 

3.5.1 Protection Levels and Protective Clothing 111-28 
3.5.2 Action Levels for Upgrade in Protection 1\1-29 

3.5.3 Safety Systems and Equipment 111*31 
3.5.4 General Safety Practices and Mitigation Measures 111-31 

3.6 Site-access Control UJ.32 

3.6.1 Restricted-Access. and Exclusion Zones 111-32 
3.6.2 Decontamination 111-32 

• 
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Health and Sa.!"ty Proj«;r PlDn 

ANNEX III PROJECT HEALTH AND SAFETY PLAN 

1.0 Introduction 

This Annex contains the OU-specific Project Health and Safety (H&S) Plan 
which has. been developed for the RCAA Facility Investigation {RFt} at the TA-2 
and TA-4, Operable Unit (OU). which also is. referred to as au '098. This plan 
provides the framework within which personnel protection will be prov;ded 
during the i"""lementation of the RFl at TA-2 and TA-41. Task~ health 
and safe1y plans. will be prepared prior to the initiation of arry field 1ask.. Task .. 
specific plans also will describe the specific measures to be taken for personnel 
protection during implementation of the task and will define individual 
l'eS4)Onsibilities which are outlined in the TA-2 and TA""" OU Project: Health and 
Safety Plan. Overall heatth and safety policy for the program is. provided in 
Annex III (Health and Safoty Plan) of the Installation Work Plan (IWF') (LANL. 
'99'.0553). 

As. field investigation progresses. measures. for personnel protection may be 
identified whieh are more effective than those identified in t"is annex.. 
Deviations from the TA-2 and TA-41 OU Project Health and Safety Plan wID be 
documented in the pertinent task-specifIC plan along with the reasons for that 
deviation. As changes are required.. the TA·2 and TA"'" au Health and Safety 
Project Plan wiU be updated. A fist of I.ANL ER standard operating procedures 
referenced in this. OU work plan is provided as Attachment III .. ' to this. OU work 
plan. 

The TA-2 and TA",,' OU Project Health and. Safety Pfan includes. an 
assessment of potential hazards.. justification for personnel protection 
requirements. and site specifIC emergency response p1'OCOdUl"O$. A CCfJY of this. 
plan will be kept on site at an times. 

The speei(c purpose of this annex is to establish guidelines 10r field personnel 
involved in OU.oMde and SWM\J-speCif1C investigati0n5 at the TA-2 and TA-4, 
OU. This plan applies only to the fteld investign~ assoeimed with the TA-2 
and TA""1 OU. A new plan must be initiated tor any COIT8dive actions.. In 
addition to following t"te general guidance in the IWP. the foUowinq regu1a%ions 
and standards were used to develop the procedures set fol1h in this plan: 
I.abo:atory policies and H&S Manual. DOE Or'CetS.. Occupational Safely and 
Health Administration (OSHA) regulations. National Institute for ~ 
Health (NIOSH) standards.,. American Conference of Governmental Indusnial 
Hygienists (ACGrH) ~ Nudear RftgufatOlY ~n (NRC) 
regulations. and EnWonmentaI Protection Agent:f (EPA) guidance. Applicable 
state and local regulations. also will be followed. These standards. and 
regulations have been estabrlShed for the protection of WOrkers on l'Ia.z:atdoc.I: 
and radioactive waste site:.; of the type which exist at ttMt TA-2 and. TA""1 OU. 
Therefore, adherence to this plan is. essental to the health and safety of sit& 
workers. as weU as the general pubrlC. 

The rospons.ibilit~ of personnel with regard to the TA-2 and TA-4, OU health 
and safety as detailed herein do not distinguish whether labOratory or 
contractor personnel are implementing' this plan. If it is necessary to I'T'IOd"dy this 
plan for implementation. EPA will be notified of any such modifications. 
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DeSailec:t background infonnation. induding descril'tions of specifIC site hazards. 
for the TA-2 and TA-41 OU is contained in the OU work plan. Detailed maps of 
TA-2 and TA-41 showing the locations of SWMUs. access roads, topography. 
and other heaJth and safety related foatufeS..lJre contlJined in Figures EXEC.2 
and EXEC3 and in Appendix A. 

2.0 OU Field Work OrganiZation 

The following information describes policies and standards set forth in this plan, 
including specific lines of responsibility. standards and regulations. and 
requirements for-audits and variances of health and safety policies. 

, 

2.1 Ceneral Responsibilities 

General RFt responsibilities are outlined in Section 5.0 ot Annex III (H&SPfan) 
of :he I\VP + Listed below are specific responsibilities. for personnel involved in 
the RFUorthe TA-2 and TA-41 OU. 

Individual Responsibilities 

Within line management of the ER Program activities. there are certain 
.smployees and contractors. with specific health and safety responsibilities. 
Figure 111-1 ~a field work organization chart showing line organization 
18spcnsibiJities. OIherorganizational chalts pertinent to the TA-2 and TA-41 RFt 
at'& presented in Annex I (Prcject Management Plan) of this OU work plan. 

LasAJamos EM and HSOeputy OMslon Leaders 

'The Deputy Division Leaders of EM and HS Divisions. are responsible for 
ensuring that programmatic: haalth and safety concerns are addressed. They 
also are responsible for promoting a comprehflnsive health and safety program 
that covers special fields $Uc:h as radiation protection. occupational medicine. 
industri3l safety. industrial hygiene. critienlity safety. waste management and 
envircnmuntJI protection and prese1\'aticn. 

ER. Program Manager 

The ER Program Manager is. respcnsible for the overall health and safety 
program for ER Program ac.:tivities. The program manager ensures that the 
heaJth and :safety ptOgtaft'lS.3re esutblished. implemented. and :supported. 

HaIltJ and Safety Project Leader 

The Health and Safety Project Leader (Has PL) is responsible for updating and 
imJ'lementing the ~ Program H&S· Plan (Annex III of the IWP) and for 
reviewing operable unit H&S prans. The H&S PL. also is resJ'onsible for 
interlacing and coordinating with Laboratory personnel to use resources 

., .. 

...• : ... .. 
, . 

•••• 
. '. 

,~ "'" . . 

appropriate for the ER H&S program. and to ensure ER Program compliance •. 
with aJl8J)plicabre H&S policies and regulations. In conjunc:ion with the Field .',: 
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T earns Manager. the H&s· PL oversees day-to-day health and toatety activities 
in the field. 

Operable Unit Pro.J-ct Leader 

'The Operable Unit Project Leador (OUPL) is responsible for lhe RCAA 
· investigations concerning the assigned OU. Specific health and safety 
· re~nsibilities include 

• preparation. review. implemontation. and revision Of OU health 
and safety documents; and 

• interface with the H&S PL to resolve health and safety 
concerns. 

Ft.1d Tum Leeder 

The Field Teams Leader ~ res;:IOnsible for implementing the SAP. this H&S . 
Project Plan, and the project-speciflC C;uality assurance project plan (CAPjp). 
Other health and safety responsibirlties include: 

4' ensuring the haalth and safety of the field team mel'Tlbers~ . 
• assignment of a Site Safety OffICer to ensure compliance with 

this site OU health and safety plan; . 

• familiarity with emergency response procedures and notifICation 
requirements andlheir implementation: 

• .. acting as a'backup to the site safety officer in the event of 811 

emergency:' 

• coordination of field activities with Laboratory personnel and 
contractors, as needed.; 

• reading and complying with this OU health and safety plan; and 

• ensuring day today compliance of the health and safety 
procedures set torth in this plan. 

TA-2 and TA-41 Site Safety Ofttcer 

In addition to the responsibtlities outlined in Sec:bon 5,0 ofAr.nex 111 of the lWP~ 
· the fotlowing rosponsibifrtie:: specifIC to TA·2 and TA-4' also will apply to the 

Site Safety OffICer: . 

• reading and enforcing this OU heatU, and safety plan; 

• . evaluating the potential hazards at the site: 

• coordinating with WX·S and INC.15 about activities llnd 
experiments affecting TA·2 anc:t TA-4': 
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Operable Unit 1098 , 

Preted: L.aaw (lNC.g) 

PO.A.. Lonc;mIre 

, , 

FJeld Team Leader(s) 

To Be AnnOuncecI 

EnvIronmental Management (EM) 

eM Olvlskln L.eader 

T. Gunderson ' 

, EnwonmentaJ RestoratJon(EM-1:J) 

ER. Prcgram Mllnager' 

,FtW. Vocke 
/, 

Health and Safety 

~ject Leader (EM-1:J) 

.. .. , S. Alexander 

Site Safety Officer 
~~~~--~~~~~~~-~~. 

" , To 8&Announced" 

Communication 

~: .', :," ',' ::' Ftgure:,nJ.t Operable U~jt1098 WOrk:organlZatfon cnanshowlng health and, safety responslbllltJes 
· ," ,.. ~ .. , 

. '" . .,.' .. ~ 
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• being tnformed about the results of sarnoie anaiys;is pet't3ining 
to health and safety as the EFt sit& investigation ana 
remediation work progresses; 

• concurring with the Field Team Loader about the location of 
exclusion area bOundaries: 

• presenting safety briefings to WOt'kers; 

• determining protective clothing requirements fOC"workerS; 

• determining personal cIosimetTy requiremeras forWOtkers: 

• maintaining a current li!;t of teleohone numbers for emergency 
situations: 

• having an operating radio tr&nsmittorJreceiver in ease 
telephone s.ervice is not avai!able: 

• maintaining an up-to-date copy of the H&S plan tor WOrk at the 
site: 

• maiw.aining an up-tCHiate ccpy of the emergency plan and 
procedures forme site: 

• establishing the safety requirements to be folJowed byvisitors; 

• providing visitors with a safety briefing; 

• maintaining a logbook ot workers and visitors within the 
exclusion areA at a site; 

• determining whether workers ecn perform their jobs safely 
under prevailing weat.-'er conditions; 

• taking control of an emergency snuation: 

• ensuring that aJl personnel have been trained in the a~e 
safety procedures and have read and unders%ood this OU H&S 
Plan, and that all requirements are followed during au 
activities; 

• conducting daily health and safety briefings for the Field Team 
Leader and field team members; 

• conducting daily health and safety audits of the work activities: 
and 

• having authority and requiring that field be terminated if unsafe 
conditions develop or an imminent hazard is perceived. 

Field Tum Members 

Field Team Members are responsible for conducting th& assigned work in a 
manner that ensures that data colle<:tod are technically valid and legally 
defensible. They also are responsible for observing applicable health. safety. 

RA Work Ptan forOU '098 m-9 
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and. environmental proee<lures: for using prescribecl ~ersonal protective 
uipment:: fer J)I'CImptty reponing accidents. injuries. and unsafe conditions; and . 
forpartici;ating in required medical and biological monitoring programs. 

Health and Safety Audits 

HeaIIh and safety audits. (including daily safety checks) will be performed during 
aaivitiesassodated with :hi$ plan to ensure compliance with SOP-D2.05. Safety 
Meetings and Inspections.. The frequency ot these audits will be at leut 
quarterfy with a minimum of one audit during the TA-2 and TA .. 1 remedial 
inveszigation. 

Auc:ta. w;il be conducted by the Site Safety Officer or a competent designee. 

.. ". ~ 

';." 

Resuh:s. will be documemed in the Health and Safety Checklist The use of the ,', " 
checklist is. outlined in SR Program SOP-01 .01 .02. Training and Medicat 
Surveillance. The Laboratocy HSanct EM Oeputy Division Leaders. ER Program 
Manager. eR H&S PL. and OU PL will receive copies of this report. which also, 
will be retained at the work site, The Site Safety OffICer will coordinate with the 
Field. Team Leader to correct any deficiencies. OU reacili1ess check lists must 
be completed before starting work. 

The laboratory HSand EM Oivisions also may conduct health and safety audits 
separately orconeurrant.ly-with the internal ER audits to ensure compliance with 
1M Los Alamos E'nvitonmental Safety and Health Manual. 

2A Variances from Health and Safety Requirem.nts 

Where special conditions exist.. a written request 10r a variance from a $p8Cific 
health Mel safety requirement may be submitted by the Site Safery OtrICef" to 
the Field Team Leader and H&S PL If the Field Team Leader and H&S· PL 
agree with the reque~ the request. will be reviewed by the OU PL or a 
designee .. As appropriate •. higher levels of managerMnt may be consulted. The 
condiaion of the request will be evaluated and, if appropriate, a variance 
specifying 1he conditions under which 1he requiremennnaybe modified will'be 
granted in writing .. The variance will become part of this H&S PI~n. 

Hazard Assessment and Personnel Proteetion Requirements 

The following section is designed to identify potential hazards associated with 
the field activities attn. TA·2 and TA-4, OU. Tables III·' and 111-2 (discussed 
later in this s.ction) summarize the initial levels. of personal protection 
anticipated at individual SWMUs and exposure limits for potential wastes at the 
TA-2 and TA-4' OU.Tables lJl-3· and 111-4 summarize properties of 
r.sdionudidesand suspected contaminanrs,atthe TA-2 and TA-4' OU. Specific 
haZard infonnation of this. type will be reviewed again beforo work is performed 
at that particular location. Training in the use of all required personal protection 
equipment wiD be' provided and only trained anlor certified personnel will be 
allowed to use such equipment. 
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, Health and SaftltV' Proj«t Plan 

PASt 

TABLEDJ-, 
INITlAL.l.EVElS OF PROTECT10N 
ANTIOPATEO FOR OU 1098 PASs 

RECUIRED L£VEI.S OF PROn:CT10N 

A.nnexiJI 

AELD SURVEYS SUAFACESAMPUNG SUBStJRFACC SAMPUNG 

2.Q03 0 C.C c-o 
2-Q04 0 c.o C.O 

2-005 0 CoD c-o 
2-006 0 c.o ,CO 

2-007 0 c.o CO 

2«18 0 0.0 c-o 

2..Q09 0 c.o c;..o 

2..010 0 NlA c-o 
2.Q" 0 c..o c-o 
2..()12 0 NIl-. ' c-o 
4'.001 0 C-O c-o 
41..Q02 0 CD c-o 
4'..Q03 0 c;..o NIl-. 

NtA Not applicable. as samples attIl'JO't propo:s«i 

RR.Work Pt.n 1orOU,098 

------------------------------------------------~------~-----

• 

• 



,',' 'f,::" ~ .. '" .. .-.. , \ . ~ . . .. 

r,.,',",' " .. '. ,. : 

, .' "' ...... " .' .. ,." 

1'- '. ~. ' ..... ' , 
,,' . 

> '\I'" 

, ' ••• r 
, ','" ". 

~~ "~ .... 
',.-,. 

~ ',' -' , 

. .". \, "," 
, , . , , 

" .,:.".,." 
'. . ,.' .. '. " ' " 

. ~''''' , .. ~ 

> ~ I . 

" ... ' ", ,," 

. ' ... ,'" 

. "., ... 

-',' 

,h.' . 
.... .. ," . 

'" .'''' 

, , ",' 

, ·r . 

" '- .' , , 

'. .,.. ,--

. ' , 

.. ' .- -. 
I':' ' 

" 

" ' 

" " . 
, ' .. "', .,~ ' .. ~ '

.. ,'. 
'''1. ... 

",,, ' .. ' 
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,EXPOSUREUurrs FO-r:~~ANT CONTAMINANTS ' ::,:,,'.;~;: 
ATOU1CJ98: ' ,,' " , ,,~:::,:' ------------......;..;;;;...;;;;.;;...;.;.;;;.;;.....------------ ,. , ."',::,::. 

CHEMICAl.. O$AH' , OSHA OSHA ACGIH 
, SUBSTANCE PEL ' CEJUNG STa TWA" 

(~gIrW3)" (mglnr), (mgm,3) (mg/m3) , 

, Chromium IIr O,s- 0.5 

, "Chn::mum vt 0.1b 0.05 

, O.t 

0.002 0.005 '0.025, 0.002: 

Srronciurn-9O 

T ed'mic:iurn-99 ' 

, Ttiium 

U,.,un , 0.25 0.6, 

, " aAsachtDrnous$aJt 

b FordJrOmiumaschfcmicacid 

' . 
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TABLEUI.03 
. RADiOLOGICAL PROPERilES OF ENVJRONMENTAlLYSlGNJFlCANT 

RAD1ONUCUOESATTHETA-2andTA-410U: 

UaiorlMode 
ofDecav OAe CritICal RadioactiV4 BiolocnC81 MonrtonnG 

BadioDUC;IId, ' ...... ...-·.MEV paugtlltc £UCUmlJ 2aW1 Half·Ufe Half-lIfe (vn Inwtrumtot 

Cobalt-60 Gamma Ni~O 1X'10.s GI~ 5.2 0.026 GM 
(1 .17:'1.33) , tctal body 

Plutonium-23B Alpha. U·234 3x10"12 Bone 86.4 200 ~ 
(5.50: 5.46) ., scinriDometer 

FtOLER 

. Plutonium-239 Alp~ U-235· 2x'10·12 Bene 2.44x104 200 ~ 
(5.16: 5.'" scintillomeler 

ADLER 

Plutonium-240 Alpha, U·236 2x10"12 Bone 6580 200 Alpha 
(5.'7: 5,12) scintillometer 

FIOI..ER . 

Plutonium-241 Beta Am-241 1x:10"'o Bone 13.2 200 GM 
(0.021) 

•••• . ' Plutonium-242 Alpha U-238 2X'I0"'2 Bene 3.79X'I r"S 200 .. ~ 
( 4.90;4.86) , .... ,eI" 

Amefi::Un.241 . A11)ha, NI>237 2x10·12 Bone 4S8 200 ~ 
(5.49; 5.44) scintiJJorneter 

Uranium·235 . Alpha Th-231 2x'1o-11 Kidney 7.1X108 0.041 ~ 
. (4.40:4.37) scintillometer 

Uranium-238 All)ha Th-234 2X'I0"" Kidney 4.S'tX109 0.00ft ~ 
(4,15: 4.20) scintIDom«er 

Tritium Beta He--3 2x1o-5 Tdalbody 12.3 0.033 Liquid. . 
tissue scintIDom«er 

CesiUm-137 Beta aa-137 7x1a4 Tota/body :30.0 0,19 GM 
(00512) 

Stromium-90 Beta y-go 2xi0"9 Bon~ 27.7 49 GM 
'(0.546) 

OAC - derived air ccncentration (DOE draft OrCer 5480. 11) 
Critical organ - that parr of thfJ body thtlt is tnO'&t Sl.l$Ct!lptibfe to tDd'JItion dIlm:Igt!I under 1M sp«:ific eonditiofts 
being considered. 
GM· Geige,.MullerdelBCto,.. 
Half lives atfJ from the Los Alamos Handbook of Radiation Monitoring (1970) • 
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TABLE 111-4 
SUSPEcrED'CHEMICALAND RADIOLOGICAL S"~SSTANCES , 

ATPRSs WlTHIN'OU1098 

CESJUM-137 

STRONTlUM-90 . 

TECHNETlUt.'·99 . , •. 

. URANIUM (TOTAL) . 

',. PLUTONIUM (TOTAL) 

COBALT «60 

,TRmUM' 

CHROMIUM 111-

CHROMIUM VI 

MERCURY 
UNKNOWN VOLAnLEORGANICCOMPOUNDS

UNKNOWN SEMIVOLAnLE ORGANIC COMPOUNDS 

UNKNOWN METALS, 
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H88/th and Safstv Proi!!!:! Plan 

3..1 Id.ntiftcation of Hazards and Risk Analysis 

The Site Safety OiflCer will I'nQrIrtor field conditions and personnel ~ Ire to 
physical. chemical. biological. and radiologu:al haZan:is.. If a previou:Jy 
unidentified ha:ard is discovered.. the Site Safety OffICer will contact 1M Field 
ieams Mttnager and the 1-1&$ Ft.. and address thf.t haZard. A safety analysis will 
be perfOrmed on the hazard to identify the potential hatm. tho likelihood of 
occurrence, and measu~ to reduce the risk. The analysis. win then be written 
and added to this plan in the form of an .:unendment The amendment must ~ 
reviewed and approved by the H&S PL and au Ft.. and signed by appropriate 
field team leaders. and Mid team members. showing that they have know£l!dge 
of the newly identified hazard. 

3.1.1 Physical Hazards 

Injuries occur mos1 often from exposure to physical haZards. These injuries 
rnnge from minor cuts and bruises to fatalities caused by serious une:xpeded 
events. The severity of these events may be controlled using sound inspection 
ane! monitoring practices. Therefore. this section is dedicated to outlining the 
potential physical haJ!ards, as well as some preventive measures. torthis. RR. 

Noise 

Constant exposure to noise may h:,tve an adverse affect on the ability of 
personnel to hear and understand nonTlal speech. Prior to 1979, the medical 
profession had defined hearing ilfl1)8irment as an avemge hearing threshold 
level in excess of 25 decibels (dB) at SOO, , .000, 2.000, and 3.000 heft: {H%). 
Therefore, limits have been established to prevent hearing loss in excess of this. 
level. Some adrvities during the TA-2 and TA-4' RFl have the potential to 
exceed these levels (e.g •• operation of drill rigs and and other heavy 
machinery). 

The following are standards established by ACGIH for noise exposure: 

OuratiorJday 
in hours 

16 
8 
4 
2 
1 
.s 
.25 
.'25 

Sound level 
indBA 

eo 
as 
90 
95 

100 
105 
110 
115 

Because decibels are logarithmic units, they cannot be added or subtracted. In 
fact. if the intensity of a noise is doubled, there will only be a eorresponding 
increase of three decibels. The following are examples of some common noises 
and the associated levels: an average residence is approximately 50 dB. 
conversational speech is 60 dB. a very noisy restautant is 80 dB. a subway is 
90 db, and a jet plane is 120 dB. 
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Ant1ex11t HeeJth and Saf6ty PlOjtf!I!Ct Plan 

If a sound levef meter is nOl available for monnoring noise. a simple tear will 
identify levels abovo as db. If at an arms length (3 tt) n01"lTlO1 conversation is not 
possible. engineering ccntroJs. administrative centrals; or personnel protective 
equipment shoulct be impldmented. 

Pinch Points 

Pinch 'PC~ are generally as.so<:iated with activities utilizing tools or equipment 
with turning or moving parts such as a drill rig. bae.khoe. or even smeal hand 
tods. The moving pans may even be equipped with Q1.i.3l'ds. It this is,the case. 
periodic: inspections must be perlormed 10' assure the guards, have not been 
""'"CIVed.. The guard$ are generally rel1"lOV«l by field personnel when it sJows 
the progess. of tt-.e operator or makes. it difficult to use. When inspedions show' 
that guards have been removed. the tool or equipment should be tagged and 
net usee until such time as the guard has. been replaced. 

In larger equipment,. hydraulics mechanisms and tools are enccuntered mont 
often.. Guarding of these hazardous areas. is more difficult. Additionally .. the 
stNerJty of injury is. much grea:erwith hydraulics due to amount of force created ' 
with hydraulicaJlydriven machinery. Initial inspections become more important. 
identifying areas of concem and informing field team members of the potential 
hazards.. The most efficient and comprehensive procedure' for inspections is 
that they be performed by a competent person who, has experience with that 
panic:ularpiece of machinery. Most equipment can be inspected in less than 30 
minutes using a ch$Ck list.. The Site Safety Otficerwill obtain a cheek listbefont 
the staIt ot field activities.. 

OSHA requires that most equipment be' inspected on a yearly basis.. This 
inspection is generally conducted by the manuladurer" representative. or 
deafdr.. These inspections are to be documented and' kept with the piece of 
equipment. This. ensures that the ec;uipment is property maintained and free of 
any pans which could potentially become haznrdous to the operator or 
by.standers. 

Slip .. Trip .. and Fall 

Injuries from slip. trip._ and fall hazards are the most cemrnon around drill rigs, 
backhoe operations. and uneven temlin. These haznrds occur due to either 
poor housekeeping, bad weather conditions. or the uneven terrain caused by 
soil e)(C8Vation. Proceduros may be developed to reduce the likelihood of slip. 
trip. and faR injuries.. The Site Safety OfflCerwill ensure that good housekeeping 
pr:aclic:es are followed. This. includes the following: keeping tools stored in an 
accessible but out of the way place: keeping the work area free ot soil piles 10, 
as great a degree as possible; reminding personnel. to be aware of uneven 
termin:. keeping personnel at least 5 ft from :he mesa edge: and marking trench 
and borehole boundaries. 

ExplosionlFlrelOxygen Deficiency 

Significant potential for flammable. or combustible. and oxygen doficient 
atmospheres. is not amicipated during drilling. trencning. and tank sampling at 
the TA-28l'1d TA..4."f OU. ' 
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Any work with flammable materials WIll be done according to L.ANL 
... • L .. 

Administrative Requirement 6-5. Aamt"f'l3t)le and Combustible L.iquids. and 
Technical Bulletins 601 (Flammable Uquids). 602 (Flammable Gases). 603 
(Solvents). 604 (Epoxies). The ER Program SOP. Health and Safety Monitoring , 
of Combustible Gas Levels. also will be followed. 

As necessar/. measurements of explosion potential win be made in enc\osea. " 
spaces or in boreh<OOs using a combustible gas indiCator (CGl)loxygen mElfar. If 
the CGI indicator shoYls concentrations greater t.~n 20% of the L.a (lower . ' 
explosive limit). activities in that area will cease. The work area will be 
evacuated and the appropriate safety measures wiU be implemented. Continued 
CGI readings will be made by the site safety otfic:erto determine the a;:.propriate 
time for retum to the area. 

Oxygen levels. will be measured in endosed or confU"lOd spaces and in ateaS 
that are not ventilated frequently (e.g .. \cJw.lying areas). Ait-purifying respirators. 
will be worn when oxygen concentrations are below 19% and 2'~ If oxygen 
levels fall below 19%,. the area must be evacuated or supplied air res;:Hta101'S 
must be fumished to personnel in these areas. 

Oxygen rich atmospheres create an increased po!en:ial for fires. Therefore. i1 
levels exceed 25%, the area wiU also be evacu:a:ted. It an eweuation becomes 
necessarJ. the area win be ventila!ecl. and the site safety officer win continue 
monitoring oxygen levels. The Site Safety OffICfJt" wiU detennine when it is safe 
for personnel to rotum and resume work. 

• Hut Stress 

Heat stress occurs when the body's physiological processes. fail to mail'lt3in a 
normal body temperature because of excess heat. 'Thi::; failure is. enhanced 
when impervious. clothing is worn during hot summer monms. The best cure for 
heat stress is prevention. Acclimation to heat is me most effective methOd. but 
drinking plenty of water. avoiding atcohol COI"ISI.U'nPtin. and frequent cooling 
breaks are also effective. VJMn the body cooijng system stattsfailing. a number 
of symptoms begin to occur. Heat stress monrtoring wilt be performed 8CCOt'ding 
to E.q Program SOP 02.06. Heat and Cold Stress and Natural Ha:ardS. Listed 
below a.-a the physical reactions that can occur. ranging from mild to t.\ta1. 

Heat·Related IIIn .... 

• Heat Ba:cb • caused by exposure to heat and humid air 
aggravated by eh::nging clothes.. Oecreases the ability to 
10lerate heat and becomes a nuisance. If heat rashes. occur, it 
is best to keep the area cool and dIy. 

• I::!,at C@mps • caused by profuse sweating with inadequato 
fluid intake and chemical replacement (especially salts and 
potassium). Signs: musde spasms: and p;».in in the extremities 
and abdomen. If heat cramps occur. it is best to drink plenty of 
fluids. (water is best), add slightly more salt to food. and 
replace potaSSium by eating bananas. 

• 
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• Heir Exhaustion· caused by- an increased heat Slress to the 
body and an inability ot various. organs to meet the increased 
demand to cool the body. Signs.: s.hallow breathing: pallor: 
cool .. moist skin: ptO#use sweating: di::iness: and lassitude •. If 
heat exhaustion o:curs it is best to get the person to a cool 
shady area. (not in aireonditioning) and aJlow the body to slowly 
(!()OI ana give plenty of fluids. OependinS on the severity.ono 
should wait a certain period of time before roturning to the hot 
area.. 

• t:feot Stroke ... the most severe of the heal-related injuriQls 
oc:curs when the body"s cooling system shuts. down completely 
Signs: red. hot. dry skin: lack ot perspiration: nausea; dizziness 
and confusion;. streng rapid pulse: coma. The body must be 
cooled immediately and sent to the nearest hospitaJ for 
immediate medical attention to prevent severe injury andlor 
death. 

WorkIRest Schedule 

When working in protective clothing. the follOWing guidelines for calculating 
wcridrest $Chedwes should be used. 

Calculate tn. adJUSUd temperature aa follows; 

T(adjusZed) -
, 00% sunshine • 
7S% sunshine • 
50%. sunshine • 
25% sunshine • 
0% 5Un$hine • 

AdjU$tect Temperature 
7S. or less 
80 
as 
90 
95· 
100 
10S 
110 

Cold Exposure 

'T'(actuaJ) x ('3 x sunshine fradion) . 

no cloud c::over • 1.00 
25% c:Joud cover • 0.75 
50% c:Joud ccver • 0.50 
75% c:Joud ccver • 0.25 
, QO% doud cover • 0.00 

Adive Work Time (mirVhr) 
50 
4$. 
40 
35 
30 
20 
10 
o 

Persons working outdoors in temperatures at or below freezing can sufferfrom 
ccId-relatect injuries- Exposure to extreme ccld for a sholt periods. of time can 
c:::ause severe injwy to the body sur1ace or can result in profound generalized 
cooling (hyJ:Iothennia). which can lead cause death in extreme cases. Body 
areas t."Iat have high surface area to volume ratios. such as fingers, toes. and 
~ are the most susceptible.' 
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• Cold Stress Monitoring will be performed aecoraing1o ER Program SOP 02.06 • ; 

Heat and Cold Stress and Natural Hazards. 
.... 
" . 
.. 

Cold Related Illness 
.... 
." 
.J 

• Frost niD o~ incioient trgstbtte • charactorized by a sudden 
whitening of the skin. If this. cc:curs. warm hands sJowIy and get ... 
the victim into warm dry clothes. --, 

• ,S,uDtrticja! f=bite • causes skin to become very waxy or white 
and superficially firm but flexible underneath. 11 frostbite occurs. 
get the victim indool'$ and place the hands in warm '00-1 os-) 
water. 00 not rub the affected pan:. Get the victim to medica} 
anention as soon as possible after the affeaGd part has. been 
wa.rrnecL 

• Deep frostbite., cnaraderized by cold. pale. solid skin tissue~ 
also may be blistered. Blisters s.hould not be popped. and 
victim should be warmed in the same manner ss above. 

• Systemic bYPO'b~llOiD - caused by exposure to freezing or 
rapidly dropping 1e~res. Symptoms are usually exhibited 
in fIVe stagos: 1) shivering; 2) apathy.listJessness. sleepiness. 
and (sometimes) rapid cooling of the body 10 less than 95° F; 
3} unconscious.ness, glassy $lare, slow pulse. and slow 
respirations; 4) freezing of the extremities; and Sj death. Get 

• the victim to a warm area as. soon as ~Ie and into warm 
dry clothing, and transfer to medical attention as soon as 
possible. 

The best cure for eokkelatect injuries is prevent~ which includes dressing in 
warm. insulated garments. It the potemial exISts 10r getting wet~ wear wool 
clothing; take frequem warming breaks. 

Electric Shock 

Personnel working at TA-2 and TA-41 have-the potential for exposure to 
electrical shock dunn; drilling. trenching. nnd sampling adivities. The source of 
this hazard may be from overhead and underground utilities. use of portable 
equipment. and digging andlor hand augering into underground utilities.. 
Co~liance with the following requirements will signifICantly redl.lCe' the chance 
of personnel exposure to elec:tnca! shock. 

1. Only quallfied and licensed ~rsonnel will be allowed to operate 
dnlling. trenching or sampling equipment. 

2.. Heavy equipment and energ~ :0015 win be inspected by a. 
competent person before use and wil1lT1Oet aU applic:able local,. 
state. and federal standards. 

3. Installed overhead electrical power lines will conform to the 
table below. While in use. drill rigs will maintain a 3S-ft 

• minimum dis:ance from overhead power lines. 
4. I n transit. with the boom lowered. the closest approach to a 

power line will be '6 ft. 

RR Work Plan forOU1098 In·,g May1W3-



'.' ' 

Amexlll Health and Safetv Project Plan 

S. All areas to' be drilled will be deared through the LAN!.. utilities 
manager eefote drilling activities begin. 

6. Ar'ff' cord with the grounding stem removed will be takan out of 
service and repaired orthrown away. 

7. GlOUnd fault interrupters will be used on all portable electricaJ 
equipment. 

3.t.2 Chemical Hazards 

Tables. 111-, through 111-4 list suspected ha%an:is and health and safety relaled ' 
charaderislic:s.by location for the TA-4 and TA-41-0U. Also listed in the tables 
are the initiaflevels of required personal protection. Chemical exposure hazards 
at the TA-2 and TA-41 OU include inhalation and ingestion of nonradioactive 
substances. OermaJ h8ll11'd is. nor significant for metals in general. provided that 
the metals are nor present as organic complexes. I: unexpected chemical 
contaminants are identified during the RFl. they will be added to the list of ' , 
chemical conraminants of concem. The site safety offtCer will be responsible for 
adding chemicals to this table and for notifying field personnel as needed. 

Table 111 .. 2 summarizes the available exposure standards and guidelines forme 
chemical hazards anticipated to occurat the site. 

3.T.3 Radiological Hazards 

Radionuclides that are probably present at the TA·2 and TA-41 OU include 
238pu. ZJW2..aPu.. and 2351238U. Tritium. 137 es. SIOSr; and other fission products 
are present in much smaller amounts. Tabre 111-3 summarizes health and safety 
intonnation forthese radionuclides. 

There are three principal pathways whereby on-sile individuals may be exposed 
to radioactivity during field inves1igationsarTA·4 and TA-41: 

• inhalation or inge$tion of radionudide particulates; 

• . derma' absorption of raclionuclide particuLares through wounds: 
and 

• exposure to direct radiation from contaminated materials. 

Soils. will be screened in accordance with the ER SOP 02.10. Radiation 
Procedion. If new radionlX:lides are discovered at the TA·2 and iA-41 OUt they 
will be added to the list for the OU. The Site Safety OffICer will be responsible 
!or adding for notifying field per:sonnel as needed. 

3.1.4 Biological Ha:ards. 

8ioIogicaJ haZards will likely be encountered in some of the areas of TA·2 and 
TA-41 .. Mosquitoes. tides. spiders. and rodents. induding mice and rats. are 
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• likely to be encountered. In add.ition. rattlesnakes may be encountere<1 • 
, . . .. 

especially near brushy or rocky areas and near SU\.IC:tUI'eS and debris. Woncers 
Who regularly walk through such areas should wear hig~top bOotS or sr.-ake -, . 
leggings and have the grass mowed (where appropriate) to control rodents and "-

snakes. 
; 

If snake bite occurs. the Emergency Mec:.ic:al System (EMS) Shouk:1 be notified 
immediately. The only first aid treatment that should be admi:Iistere<i is an ice or '~. 

a cold pack placed just above the affected. area to slow blood flow. The vlc::tim'$ -" heart rate should be kept as Solow as possible by remaini.:,o as. stiU and c:alm as 
possible. If woricers are bitten by insects. first aid croams may be applied by the 
Si1e Safety OffICer 10 ease the symptoms Qused by the bite. If personnel ate 
bitten by a rodent. attemptS should be made to obtain the animal. and medical 
assistance should be sought as soon as possible. 

3.1.5 Traffic 

Traffic control will be maintained in and around. the job site at all times. to avoid 
personnel injuries and prevent equipment cbmage. Work areas regularly 
occupied by pedesrrians will be delineated so that vehide equipment operators 
wit! not encounter them. Delineation will be accomplished using barric:ndes. 
warning signs. waming lights.. traffic cones. and so forth. 

If work takes place in or near heavy traffic areas. these areas will be 

• appropriately mariced with tho aforementioned devices as necessary to protect 
personnel. ~ersonnel will wear tluoreseent orange andlor reflective clothing. 
vests, and so forth when working in and around traffIC areas... 

Sufficlent parking will be provided. Vehicles not being actively used will be 
parked so that they do not interfere with traffic. When a vehicle is being 
maneuvered in a confined area with limited. visibility ~ personnel positioned 
outside the vehicle will give assistance 10 the operator. 

Pedestrian and civilian traffic have the right-of*WBY on site. Personnel on foot 
will be careful wnen around heavy equipment ana when walking near roads... 
Ground personnel should always make eye conUlc:t and wait for a signal to 
proceed before passing elO"'..a 10 01'" in front of operating equipment or moving 
vehicle&. 

All drivers and operators will adhere to speed Iimi:3. signs. and road lTID.r1<ings.. 
Equipment operators and ground personnel will be especiany careful when air .. 
line respirators are in use beeIluse Of the potential for injl.llY if an air line Wt)f'Q 

to become tangled in the track or wheel of a vehicle or equipment. Under no 
circumstances will breathing air systems supplying air to the respirators. of 
ground employees be attached to vehicles or equil'menz:. 

3.1.6 Topography 

• To reduce hazards associated with topography, the Site Safety Off1cer will 
inspect each site for potential hazards... Some of these hazards can be 
al\ev~ted. such as removing any obstacles in immediate work areas. clearing 
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icy surfaces. and placing tools in an accessible but protected area. Boundaries 
surrounding excavations. trenches. and boreholes will be marked. In generaJ 
faeld team members c:cnctiJding site activities near the edge of a mesa will not 
be) ,:Jermitted to work doser to the edge than 5 ft. Barrier tape will be used 10· 
designate this restric:ec area. All field team members will be informed ·of the 
porentiaUy ~ous.locarions as weir as ot the comrols. Field team memberS. 
aIso·wili be expected to observe good housekeGping practices for the duration 
of the work in each area. 

3..1.7 Ugh1ning 

Ughming usually strikes the tallest obiect in an area and takes the least 
c:cnductMt route to ground. Swldings orvehicJes provide better' protecdon than 
being in the open. A large building with a metal $U'Udure is the safest because 
electric current will run along the outside metal frame and into the ground. An 
automobile with a metal root serves the same purpose: however. convertibles or 
fabrie.topped carsare not sate because lightning can bum through tho fabric. 

Wood 01" brick buildings that are not pro(ected by. lightning rods have high 
pott9ntiaJ for a strike which travels down natural eondUdors· SYCh as wiring or 
pipes.. Any contact with an undergrounded conductor can be dangerous. 
Telephones. faucet's. electricaJ ~uipment. and metal fences are exampJes of 
ungrounded ccnducrors. 

A person in the open·during a IightMing stonn should crouch to avoid being the 
tallest object. A tingling sensation 01" hair-standing on end signa! thar lightning is 
aboutto strike and that a CtOuching position must be assumed immediately. The 
safest crouching position is to place the hands on the knees and to·keep the 
knees and feet together while remaining as low as possible. Stretching out ftat 
on damp soil could cause the body to attract current running into·the ground 
from a nearby tree. Keeping feet and knees spread or placing the hands on the 
ground could complete a circuit and cause high·voltage current to· run . 
throughoutthe body. 

A grove of trees affords more protection than remaining· in the open or taking 
shelter under a single tree. Lower ground is also safer: however; ditches and 
ravi~ in sizable drainage areas present the danger of being carried away by 
flood waters. 

Side strikes injure more people than direct strikes. Side strikes are caused· 
when electric current jumps from its present' conductor to a more effective . 
eondUC1or. Since the human body is a bener condUdor than a tree trunk;- a 
person should stay 6 ft from a tree to avoid a side strike. A group of people 
taking shelter under a grove of trees should s1anc:l6 ft apart to avoid side strikes 
frcm one person to another. 

.. '," 

: •... .. 
' .. 

, 'OJ 

.. 
. ' 

The force of electrical current temporarily disrupts the nervous system. 
Therefore. even if breathing and heartbeat have S1~. a lightning victim may 
not be dead. Many victims c:an be revived by a,..Jficial respiration and CPR~' 
Once the lightning flash is over;. current is no longer running through the body 
and it is. safe-to tooch a lightning victim. e"en a victim who seems only slightly .:. 
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stunned should, receive immectiate medical attention beCaUSe intemal organs. 
may be damaged. 

3.2 Task-by--task Rlsk Analysls 

According to,OSHA. 19'0.120. a task..oy.task risk .anaIysis'is requirecL These 
tasks are rela!ed to ~IC opel'3tions. or adlvities in the fteld investigation. The 
preceding section identifies the onysQJ. chemical. ~ and biologica1 
hazards known orSUSpeded te>, be present at the TA-2 anc1 TA-41 OU. i'h4s 
section is designed to<liSCIISS many of the p:oposed. tasks and identify wtUch of 
the hazards appty and estimate the likelihood of exposure. Sections 3.3. 3.4. 
and 3.S of this Annex identity methods for eliminating or redu:ing the potential 

, exposure to the haZards associated with these tasks. 

, Taak: DriJUng 

Potent~ for Exposure: High 

Associated Hazards: In drilling. thero is a possibIlny for serious physical iniwY. 
,The injuries may range from bruised. and cut fingers. 10 daath.. Working around. a 
dnl1 rig allows foremanglernent and pinch pcints. in many parts of the rig. Those 
injuries are generally minor but have the potential for amputating f~ Other 
severe injuries. fTJ1iI!'I occur fmm taJ1ure of wire rcpe under extreme stress. If the 
rope breaks under high tension. it wia act as a whip. which coufd decapitate 
WOfkers in the area.. 

Chemical and radiok>gica1 hazards also are created when drlfll'lg disturbs or 
penetrates a contaminated soil 

Task:, Hand Augering 

P~~for~e: ~~~e 

Associa1ec1 Htaards: The haZatd.s for hand augering are similar to those of 
drilling.. The potential for c:ontact with contaminated soils is. enhanCed. a:'ld this 
operation will have a tendency to stir up dust. Powered hand augers still present 
hazatds of cperatcr, ent.angJement and pinch pcints but to a lesser degree. With 
a nonpowered hand auger. the probability of physical injury i$ reduced greatty ... 

Task: Trenching 

Potential for Exposure: High 

Associated Hazards: The main physical hazards associated. with trenching 
operations derive from the use of heavy equipment and. the potential for 
,c:ava-ins. Operators. of heavy equipment 3n!t trained to be aware of personnel 
around the area. However. operators can be disttac:ted or lose- ccnc:et ItnIlion. 
Therefore. personnel must be alert while backhoes atC' operating:. Cave-ins 
occur when the wan Of the excavation cannot bearthe load and collapse. Cave
ins can oc=.'T in trenches of all depths. but this. hazard can be reduced 
substantia!1y by' nmiting trench depths to 5 ft or less.. Physical injuries. as a 
result of cave-ins. range in severity with the most sever& being death. 
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CbemicaUradiological hazards may be encountered while trenching is in ' .'., .<~ 
progress and 1I\e most ccnc:entrar«i personnel ~re may occur from 1he. '. ., . 
resuspensicn at c:cnraminated dust. Air monitoring at this time is critical .. In . , , . ,: ;',~ 
~ the accumulation of organic' ~rs. inside the trench will most 6ke1y' . '., : t:, 
cccurafter"tne trenehhas been completed. but this isnotexpeded'to be '.' :,,:,;:.';:,: 
significant at the TA-2 and TA""" OU due to the lack of significant arganic: ',': . -:;:: ' 
contarninaticn.. ' 

3.3 engineering Controls 
" 

OSHA. regulations state that When possible. engineering'controls shouJd be 
utilized as the' first Ilne-, ah::tefense 101'" protecting workers from hazards.. ' 
Engineering contrctsate mechanical' means for reducing th6 hazard to \IIIOtUIs.' . 
such as the guarding of moving parts on machinery and tools Of" utJizing a, ' 
venrilation hood. in .• ,Jab to-remove contaminant v8pOrs~ Unfortunat.'Y .. 
engineering controls are not as.. easily accomplishecl in an uncontrollable·' 
environment.. such as outdoors.. Howev ..... the following are. some possibilitiea 
that can, be-uDliZed while working in the field. 

3.3..1 engineering cOntJ'Cls For AIrbOrne Dust 

Airtome dust can be a hazard in two situations: ') nuisance dust for which 
standards hav. been established at 1 S' mg/m3: and' 2) attachment of 
radionudides anever hazardous substances '0 $Oil partiCles. In either case, 
engineering controls. may have limited use when airi:)ome dust becomes a, 
hazard. ' 

Ouring drilling or any' other adiviIy where localized dust is being generated,. a 
small garden spayeror water may be used to wet the soil enough 10 ~ 
the dust. Although this technique can be effeetiv. in some cases. spnry ..... do . 
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. ncr discharge. large amount of water and spraying must' be 'repealed oft .... to, 

. maintain effedivene:ss. 
" * ~. :~,~ 

Whentmeftt are high windS in a large", dusty area with little or no vegetation .. 
small quantitle$ofwatet'are not effective. In thi$ instance. a walerlrUCkmay be ' 
used. to' wet the area enough to 5uJ'press the dust. This also' will require 
fl'equentfy repeated 8f)plications to be effedive. 

3.3.2: En91.,.."n9 Controls For Alrbome Volatl .... 
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Drilling and benching activ.ies. may produce gases. fumes ermists. These tnWf ' .': :, :" 
be easily inhaled Or" ingested by workers with, no protection~ Engineering . , ~, 
contn:Ifs,may be i..,..:Xememed to reduce the'exposure tathese hazaIds.. Wind' ,,". ,:", " 
can remove toxic,vapors from the work area with careful positioning of' ", ':',',,< 

, equipment., SUCh _a cIriU rig~ For example. a rig might be positioned so thatthe ' . " 
. pnwaWng wind blows. towards the side ot the rig. This. sJlows the vapors to be 

blown away from personnel behind the rig and prevents. the vapors from, 
collecting under the rig .. and allows. for an upwind approach of workers, not 
performing duties ditedly retared to the drilling. 
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Another method is the use of ventilation by mechanical means. which may not 
~ as effectivo as wind in open areas.. Dut generally is more practical in closed 
or confined space!;. Fans may be used to removEr vapors or even to supplement 
a gusting wind. The most effective use of ventilation using mechanical 
eQuipment is for sarr.pling tanks or performing confined space work. The fan or 
other mechanical device may be anached to a large hose to eitt'lcr push. or 
more effectively pull. the contaminant from tt'la confined space. each has its. 
advantages. Pulling the air from The space is more effective at removing The 
vapors. whereas forcing mr into the confined area provides for better assurance 
of acceptable oxygen levels from ambient air. This procedure has. been used 
effectively by fire departments. wno may be consulted for information on the 
most effective method for each situation. 

3.3.3 Engineering Controls For Noise 

Engineering controls 10r noise are difficult to ImDlement in uncontrolled 
environmonts. Orming and trenching is likely to proauce The highest range of 
noise levels. Fortunately. noise produced from drilling is genorated by the 
engine itself. On most rigs. the highest range of noise is encountered on tne 
side of the rig. while drillers perform a majority of their work behind the rig. This 
is because the from and rear 01 the rig's engine often are covered. whereas. thf: 
sides are lett open to allow cooling of the engine. If noise levels reach 90 dB • 
.add i1iona I barriers s.'lould be utilized. if possible. to reduce excessive noise 
exposuro . 

3.3.4 engineering Contrels. ForTrenchlng 

Trenching often presentS field personnel with haZards. a.ssocia:ted with slip. trip. 
fall. and crushing type hazards. I n most cases. entry into an excavation deeper 
than 5 ft is nvoided whenever possible. However. it is sometimes neces:;ary to 
enter these trenches to obtain the noeded information. OSHA has developed. 
regulations tor trenches. and excavations. Included in the regulations. are 
engineering controls for the prevention of cav~ins. These controls include the 
addition of shoring. sfoping. and benching to the exc:a.vation. Benching is a 
systematic series of steps. dug around the excavation at a specified an;le of 
repose. The angle of repose is based on the type of soU present. Sloping is a 
similar system of stabilizing soil but is performed withoc.:t the steps. Again the 
angle of repose is determined by the type of soil This method is generally used 
for medium-sized excavaTion&. such as. a tank remow1.. 1n general. ne1tMf' of 
these soil stabilization methods ar& convenient techniques for exploratory 
trenches. The last method that OSHA. suggests e shoring.. Shoring is. aval1abIe 
in many different varieties. but the basic theory is the same. The sides of the 
excavation are supported by some type of wall that is braced TO prevent cave-
ins.. 'This method is used most often in deep, natTCW trenches for installing water 
pipe or drainage systems. and exploratory trenching. One drawback TO uti!i::ing 
shoring is that rt is expensive and time-consuming. espec::iatly for a trench that is 
only scheduled to be open for 1 or 2 days.. Administrative controls and 
personnel protedve systems are more desirable and realis.1ic for the RFl WOI'k 
plan at TA·2 and TA-41 • 
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3.3.5 Engimterlng Controls For Drilling 

Worlcinq with and alOund drill rigs prescnrs workers. with lTI3ny hazards. due to 
the number ot moving parrs ana the power associated with the equipment. 
Engineering centro.s tor drilling operations indude the installation ot guarding 
where possible to prevent crushing injuries and. more importantly, an inspection 
program to insure replacement ot worn or blOken parts. As stated earlier, this 
shoulc1 be performed at the beginning at the job and on a regular basis during" 
the prgject. 

3.4 Admlnistr3tiv. Controls 

Administrative controls. are necessary when hazards. &Ire present and 
engineering controls oro not feasible. Acminisrrative controls are a method for 
ecntrolling the degree to which pP.f'SOnnel are exposed to· a hazard. Examples 
indude the amount at time a worker spends in a hazardous area or the distance 
to a hazardou:r. area. Such controls can be instituted easily in most cases and 
are effective measures in decroasing personnel ex;:lOsure. 

3.4.1 Administrative Controls For Airborne Chemical and Radiological 
Hazarc!s 

Chemical and rodiclcgical hazards. sre to be monitored during the per10rmance 
of duties in the contaminated zone. It concentration of radionuclides or-toxic 
materials exceeds the limits. eSUlblished in this plan, personnel may be removed 
frem the area until natural or mechanical ventilation brings the levels to 
background. This methocl would prevent the necessity of using personnel 
proIecdve equipment. In addition. personnel should enter the contaminated" 
zone only when required. This method complies. with 00£'50 policy of 
main%aining~As.Low As Reasonably Achievable (ALARA). 

Sec:ause tha axposure limits considerthe average amount of exposure during 
an B-hr day. personnel exposed at a higher concentration for a portion of the 
da:y may condud tasks in an uncontaminated 3r&4 to lower the average for-the 
day .. For chemiall contaminants. those higher concontrations must ba lower 
than the Immediately Oangerous to Ufe and Heafth (IDLH) concentration and 
the TLVCeiJing limits. 

3.4.2 Ac:Sministr.alive Controls for Noise 

Adminisb'ative controls. for noise include both time and distance. The principle is 
very much like the controls. used for both airbome chemical and radiologieaJ 
hazards.. In Sedion 3.1.1 of this Annex. noise is-discussed. and guidelines on 
administrative controls. e$t3blished by ACGIH are listed in a table. The basic: 
idea is to increase the distance between the noise and the worker ordecrease 
the time spent at the scurce. Sound pressure or intensity follows the inverse 
.square law where. as the distance from the source increases. the sound level 

" ~,:: < ::~. 
, ''; 

• "> 

" 

decreases as the square of the distance. For example. if sound levefs at" 10ft •.... 
1rcm the source are 100 dB and t."e distance (20 ft) from the source is douDIed. 
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the sound level drops to 94 dB; at 30 1t. or triple the distance to me source. the 
sound level drops to 90 dB. 

If reduction of exposure time or distance is not ~ssible. personal protective 
equipmem must be donned to protect WOf1(ers. 

3.4.3 Administrative Controls 10rTrenching 

Administrative contrcls are the most effective methods for reducing the hazards 
of trench investigations which mtrf be proposed for the TA-2 and TA041 RFl. 
These administrative controls were established by OSHA during the 
development of the regulations. The basic philosophy behind the administrative 
comrols for trenching is not to create a hazardous condition to begin with. All 
trenches should be excavated to a depth less than 5 ft. where possible. 
However. monitoring inside the trench and means of egress (avery 25ft) must 
be implemented at a depth of 4 tt. Soil piles. tools. and other debris must be 
stored at least 2 ft from the odg8 of the excavation. All exc:lVations must be 
marked when the area is not occupied to restrict access. 

Even thOugh standard procedures are followed. accidents may still occur due to 
human error or othfJr circumstances.. A backhoe operator may not see or know if 
there are workers in the trench. Therefore. any time there are personnel in the 
trench the operator must shut down the equipment until the eXCIlvotion has. 
been evacuated. Inspections should be mcde by a competent person before 
any field team member is allowed to entor the excavation. Additionally. 
personnel are requirnd to be awore of conditions inside the trench as well as 1he 
activities going on outside the excavation. 

3.4.4 Administrative Controls for Working Noarthe Mesa Edge 

Slip, trip. and fall hazards exist arol.lnG the mesa edgo. These hazards may be 
avoided by good housekeeping around work area nears the edge of the mesa. 
Additionally. personnel working should not get closer than 5 tt to the edge 
unless close approach is really required. If necessary. tlnnnerguard will be u:;ed 
to delineate this restricted araa. 

3.5 Personnel Protective Equipment and Systems 

In the event that engineering and administrative controls are not StJitable. 
personnel protective equipmem should be used as a last line of defense against 
hazards. Thi$ equipment may be used alone or as a supplement to existing 
safety systems and to enhance the degree of saf~ for workers. Personnel 
protective equipment is a garment or apparatus that is worn by field team 
members to protect them from a certain type or group of hazards. Some 
examples of personal protective equipment are. TVVEJ<. hard hat. ~lov~ 
safety harness. respirator. etc. The maintenance. ir:spoc:;tion. procedures and 
training tor personal protective equipment usage will follow the H&S Program of 
the organization that implements this ~lan. The following sections discuss the 
protective equipment or systems to be used in certllin situations. 
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3.5'..1 Protlldion Levals and Protadiv. Clothing 

The U.s.. E?A has. established four levels of protection for workers entering 
potentiaJlyhazatdous.sres.Atmany Clf1he SWMUsat the TA-2 and TA-41 OUt 
the contaminants have been identified. Therefore, an as.sessment of personal 
protective levels has. been, made based on each of the contaminants. 
investigation 8divities. and the areas-to be investig3ted (see Table 111·1). Action 
levels- tor upgrades in levels of protection are based on those faders and are 
given in Section 3.5.2. Action Levels for Upgrade in Protection. 

The majority of $te charaderization will begin in modified Jevel 0 protection. In . 
certain cases.. £.eve! C.may be prescribed due to the amount or toldcity'of the 
contaminants present. The use of Level B protection is not anticipated. 
Personnel entering contaminated zones are required to meetthe level of 
proteaion designaled for that area. The levels of protection and the minimum 
equipment allowed tcreach ot the levels of protection are as. follows: 

Level C protection will include the following: 

• fuJI taco. air purifying respirator: (MSHAIN10SH-approved) with 
cartridges or canisters capable of filtering contaminants of' 
concem: 

• contaminant-resistant clothing suitable for protection against 
.1t!e hazards of concern: 

• inner-glove (pvc. latex:. or nitrile): 

• rubber oUier gloves providing an effective barrier between the 
wearerand contamination: 

• steel"loed safety boots made of rubber or leather when 
disposable boot covers are donned; and 

• haId hat. safety glasses. and hearing J:)rotection as needed. 

Modified Level 0 protection will include the following: 

• cloth Clr TYVEK coveralls.. or work uniform: 

. • rubber or leather outer gloves providing the best protection for 
the activity being performed; 

• 5:'"'-toed sately boots and optional boot covers as needed: 
and 

• hard hat. safety glasses. and hearing protection as.needed. 

TI'Ht field team leaders are required to provide this equipment to each ot their 
field team members. 

TA-2 ana TA-41 RFt aC1ivities will be conducted according 10 LANL 
Administrative· Requirement 12,,1 •. Personal Protective Ec;uipment: and LANL 
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• Technical Bulletins '~'. Eye and Face Protection; '202. Protective Ctothing: 
and '203. Respiratory P:"OtectlVet Equipment. ~ . 

.; 

3.S.% ActIon Lavels for Upgrade in Protection 

Monitoring instruments are to be used in conjunction wTtn lab anaJysis to 
establish the exI)Osure levels of field team memberS. These instruments. will 
monitor for radiation.. volatile organics. corrosives. flammaDle vapors. anc1 ... 
particulates. Action levels will be established based on the results obtainec. 
during SWMlJ.specifc monitoring. in some instanc::es. Iabofalory sc:reening and. 
analysis with quick tum around win be necessary to determine the actual level 
of the specifc chemical com:a:r.inant in air. For instance. there Me no ditec:t 
reading instruments for metals other than mercury. but there is a real time 
aerosol monitor (RAM) that determines tho amount of respioble dust present in 
t"ae breathing :one. Soil concentrations of rneusls ot c:cncem from laboratory 
analyses thus can be used. to calculate the total conce:mation in air. based on a 
total particulate reading trom the RAM. 

Results of the cak:ulations will be conflfTneC1 witn air sampling. Air sampling 
during the TA·2 and TAoo4' AFt will be used predominantly for determining 
alpha contamination in air. The organi.:ation selected to implement the 
monitoring will supply the method of maintenance and ClIibr3tion for the ~ 
instruments to be used. 

• The monitoring instruments to be used during this investigation are as fotlows:: 

Photoion1.zation Detector (PIC) and Flamo 10niDt1on Detectors (FlO) 

PhotoioniZation and flame ionization detectors are used to monitortotal orgcnic: 
vapors. A description of these detectors may be found in Section 9.3 of Annex 
III (H&S Ptan) of the IWP. 

Combustible Gas Indicator (CGl) 

A CGI i$ used to monitor the concentration of fiammable gases and vapors. A 
description of the CGI may be found in Section 9.3 of Annex 11/ (H&S Plan) of 
thelWP. 

Oxygen Meter 

Portable oxygen meters are used to measure ambient oxygen concentrations in 
confined spaces or areas. A description of the oxygen meter may be found in 
Section 9.3 of Annex III (H&S !!Ilan) of the IWP. 

Real TIme Aerosol Monitor 

Real time aerosol monitors. are designed to monitor respirable particulat8$ «10 
microns). These instruments, measur~ reflected light. which is converted to units 

of mglnTl. These l"!'Ie8Surerr.ents are useful if there are known concentrations in 

• soil of alpha contaminants. particulates and metals. Soil samples will be 
submitted for the laboratory analysis. and the results will be used to determine 
adion levels for1he contaminants,1hat are present. 
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Colorimetric IndieatorTubes 

Cdcrimetric indicalOC"tu.bes. may be used :0 quiddy measure U,e approximate 
c:cncentrations. of specific: vapors· or gasos. A des.:ription of colorimetric: 
indic:atorsis founa in Sedicn 9.3 of Annex /II {H&S Plan)of the IWP. 

High-and I.cwo-Volume Air Samplers 

High- and. Icw-volume air samplers are used to collect particulates on a filter 
that is analyzed subseQuently to determine the types. and concentrations ot 
air1:Icme contaminants. (e.g. .. alpha ccntamination) .. A description of airsampln 
is found in Sedicn 9.3 ot Annex III (H&S Plan) of the IWP. 

Radiation Survey Meters 

A variety ot radiation SUtVey meters. will be used in the TA-2 and TA-41 RFl to 
determjne the !evels to which workers. are exposed to radiation. Alpha· 
scintillometers will be used to screen cores and pe~nn'el leaving the 
contaminated zone. A !lR meter-ora Gieger-Mulfer rube detector will be used to 
es%abli$h gamma (and beca) exPOsure to field team members. In addition. 
ThermoIumine!iCent Dosimeters. (ilOs) will be wom by all workers while at TAo-
2andTA""'1 SWMUs.. 

AdlonLAwls 

The following guidelines are to be used at SWMU locations of the TA·2 and TA· 
41 OU~ ER Prcgram SOPs descrQe measuring procedures and frequency' of 
monitoring. 

Organics 

Organic: ccntami:'Wlt levels-at TA·2 and TA-41 SWMUs have been estimated 
from the hisforic:al infonnation gathered during the preparation of this plan. In 
general. organic ccntaminants are expected to be at or near background levels. 
If field monitoring or laboratory analysis proves this conclusion to be unfounded. 
appropriate guideUnes will be instituted to ensure health and safely ot wori<ers. 

Combustib •• Vapors 

As appropriate. the CGl will be used to monitor for combustible atmospheres 
during drilling and trenching. One-minute readings will be used for boreholes 
and trenches. to· give the instn.lments time to equilibrate. At 20% of the LEl. 
personnel will be evacuated and engineering controls wiD be utilized to reduce 
the c:cncentration of combustible vapors .. Personnel may resume work when 
fevels drop befcw to% of the LEI... 

PartIculates. ~tals. PCBs.. and AI~ha Contamination 

As- appl'CI~riate •. real·time aerosol monitors will be used in conjunction with 
laboratory data to determine the concentrations of contaminants in air:. Samples 
wiD be obtained to determine the amount of contaminants in soil and an action 
level will be calculated fcrthat particular work area. 
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3.5.3 Safety Systoms and Equipment 

A variety of safety equipment will be used to protect personnel from physical 
hazards and to minimize exposure 10 haZardous enemicals and radionucJides 
during field activities. at TA·2 and TA-4, • 

Hearing proledion - If noise levels are above 85 dB and both engineering and 
administrative controls are not practical. hearing protection will be required. 
There are two basic types of hearing protection that are available: 1) 
disposable and reusable ear plugs. and 2) ear mutts.. ~ plugs rTliJ:f reduce 
noise levels ~30 dB and ear muffs 35-40 db if wom properly. Product 
information for specific protective devices will be used to determine the effective 
noise reduction rating. 

Trench protCdton· Trench boxes and french shie\d$ have been develo\:)ed for 
trench operations wherf! shoring. benching. and sloping are not fe:1Sible. A 
trench box or shielel is a box constructed from a strong- metll1 or wood WIde 
enough for workers to move about inside and perform their duties. OSHA 
regulations specify cnteria forthe trench box to be considered safe. The trench 
box is placed in the troDa\ and attached to a oackhoe so th:lt it may be pulled 
along as the work progresses. This typo of system is used often in the 
installation of water systems. The walls 01 the trench may not be viewed from 
the box. and protOdion is voided wnen workers leave the box. 

8re Prolecti2rl., - Fire extinguishers are cIassec1 by the type of tire it is designed 
to extinguish. but may be effective for more than one class of fi~ • 

~Jass A ·ordirwy combustible materials (wood. paper. and taxtiles) 

Class B • flammable liquids (oil. grease. and paint) 

Class C • elec:trical fires 

Cla:;s D • metals capable of rapid oxidation (magnesium. sodium. zinc. 
aluminum, uranium. and zirconium) 

OthtC Safety Egyjomtot • In addition to the personnel protective devices. 
described above. otl'!er safety equipment may be used as needed. LANL 
Administrative Requirement 12-2. Seatbelts. will be followed. Warming and 
cooling equij:lment may be neeessarf !o minim;:e stress from climatic 
conditions. Emergency equipment will also be necessary for immediate 
response and emergency treatment. Additionally. the location of such 
equipment mu:¢ be dearly marked and personnel should know the location and 
be trained in its use. 

3.5.4 General Safety Practlces and MItigation Measures 

Some hazards can be minimized by implementing specifIC safety procedures. 
work practices. speeiall9quipment. training of personnel. and emergency 
response equipment in case of an accident Section 9.4 of Annex III (H&S Plan) 
of the IWP dlscusS8S some of these practices. The foUowing routine measures. 
will be ta ken: 
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• Oaily planning and/or- pre-activity meetings will be held for' all 
personnel involved in field activities. These meetings will 
discuss. health and safety concerns and refresh personnel on 
the emergency response "lans. 

• WOt1<ers will shower as soon as possible attor'field work. 

• Control zones will be established according to the field adivity 
and level of protection at each area ot the OU. and wilf be 
specified in the form of maps in site-specific plans prior to the 
ini1ialion of field work at each area. The pfans. win incJude 1.'18 
locations of administrative and medicaJ support. Control zones 
'NiJJ be eDblished fer safety as well as eon:amination control 
and decontamination procedures. 

• If troublesome levels of dust are generated during augering or 
drilling 8divities, wafer" may be used to suppress dust for the 
protection of field personnel. 

• The buddy system will be em"loyed as a general practice. 

3.6 Slte-access Control 

3.6..1 Restrictact-Accessana ExcJusion Zones 

Res2rided-ac:ces& or exdusion zones. will be established before work begins at 
contaminated sites to protect workers. from unnecessary exposure to toxic 
materials. and to prevent the spread of contamination. A general description Of 
exdusion zones is. found in Section 7.0 of Annex III (H&S Plan) or the IWP; 

3.6.2 OeconmminatJon 

Personnel. equipment ancl vehicles that have been in contaminated areas may 
Cal'1y residual contamination. Although protedive dothing. respirators. and good 
work praC:ices can help reduce contamination. decontamination may be 
nece:ssary to prevent exposure of personnel and the inadvel1enl spread of 
c:cnraminants. 

VehiCles and equipment that are suspected of being contaminated will bo 
deaned with high pressure s:eam or- equally effective systems. Vehicles and 
equipment suspected of being contaminated with alpha contamination wiU be 
screened with alpha survey instruments before being released from the site. 

Personnel deccntamin3tion can be performed in aU levels ot protection. 
Oisposable protective ~pment need not be decontaminated but should be 
disposed of as, a hazardous waste. Reusable protective equipment must be 
decontaminated using a SOBp' and water wash and two successive rinses.. 
VISUal inspections of the equipment will help determine the effectiveness of the 
deconramination process. As- with the equipment. personneJ will be screened, 
with an al"ha scintillometer when working with or near alpha contaminatact 
material .. ER Program SOPs. established to guide the decontamination process. 
will be maintained onsite and will be followed at all times. PerGOnnel 
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decontamination procltdures are specified in ER SOFt 02.08. Ftersonnel 
Decontamination. Equipment decontamination will follow ER SOP 02.07. 
General Equipment Decontamination. LANL Administrative Requirements tor 
Waste Management are 10.1, Radioadive Liquid Waste: '0.2. Low--Level 
Radioactive Solid Waste; 10.3. Chemicnl, Ha::ardous and Mixod Waste: and 
, 0.5. Transuranic Solid Waste. 

In addition to the following list. Section '0.0 of Annex 1111 (H&S Plan) of the IWP 
contains information on decontamination: 

,. The leve' of decont4mination required will depend on "the NUUre 
and magnitude of contamination and the type ot protective 
clothing worn. Disposable clothing (i.e •• TYVEK') will not be 
washed becauslt water may transport contamination through 
tne paper gannent to the skin. 

2. Waste water and materials used during decontamination will be 
contained for appropriate disposal. Armnge~nts will be made 
with LANL for acquisition and disposal of dnJms containing 
soapy water, rinse water. methanol. and trash. 

3.7 Worker Training 

Worker-training will follow the requirements setfonh in Section 11.0 of Annex III 
(H&S, Plan) of the IWP. Field personnel will be niven copies of all relevant 
SOPs and will be briefed on their U$H, Field personnel also will read this OU 
Health and Safety Ftlsn and Annex III (H&S Plan) of the IWP. 

3.8 Employ" Medica. Program 

In addition 10 the guidance provided in Section 12.0 of Annex III (H&S Ptan) of 
the IWP. the following paragraph detailto specifIC program requirements. 

Field team members who are exposed to contaminated materials during ER 
remedial investigations shall participate in a medicnl examination program 
provided by the Labora:ory according to 29 CFR Part 1910 or DOE Order 
5480.16 (Chapter VIII) Requirements. Suitability of field team members for 
oonducting field $8I11)li119 activities, including respirator use, shall be evaluated 
and documented by a physician. Medical programs mu~ comply with the 
requirements of DOE Order 5480.16 Chapter VIII or 29 CFR Part 1910, as 
appropriate. LANL Administrative Requirements 2·,. Occupational Medicine 
Program, 3-6. Biological Monitoring for Radioactive Materials; 64, Biological 
Monitoring for Hazardous Materials: and LANL iechnical Bulletin 60S. 
Biological Sample Monitoring. shall be followed. 

3.9 Records and Reporting Requirements 

The ER H&S PI.. working with the OU PI.. Site Safety Officer. and Field Teams 
tJ.anager. will ensure thnt health and safety records ore maintained within the 
appropriate I.ANL group as required by DOE orders. The reportS are as follows: 
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• COE-At OrderSOOO.3A.. Unusual Occurrence Reponing 

• COE Form 5484.3. Supplementary Record ot Occupational 
rnjuries and Innosses. Attachment' • 

• COE Form 5484.4. Tabulation of Prcpeny Damage Experience. 
Attachment 2-

• DOE Form 5485.5. Report of Property D.o.mago ort.oss. 
Attachment 4-

• DOE Fonn 5484.6., Annual Summary of Whole Body Exposures 
to Ionizing Radiation. Attachment 13. 

• DOE Form 5484.1. Summary of Exposures-Resulting in Internal 
Body Cepositions of Radioactive Matenals for CY 19--" 
Anachment14. 

• COE Form 5484.8, Termination OccuJ:)a:ional Exposure Report. 
Attachment 10. 

• DOE Form OSHA-200, 1.09 of Occupational Injuries and 
Illnesses. Attachment i. 

• DOE. Form EV·102A. Summary of Department of Energy and 
C~partment of Energy Contractor Occupational Injuries and 
III~ Attachment e. 

• DOE Form 582.1.' • Unplanned Releases Form. Attachment 15. 

Copies. of these reports will be stored with the appropriato L.ANI.. grouP. Specific 
reponing responsibilities are given in the following sections. and in Chapler'. 
General Administrative Requirements of the LANI.. H&S· Manual. 

3.9.1 Exposure and Medical Records 

Confidential records of the medical status of each field team member;. obtaiMd 
through the en"4'loyee medical program. will be maintained with the appropriate 
l.aboratory group and. as necessary. coordinated with the ER Progmm aHice. 
The requirements established below must be met in addition to the 
requirements. set tonh in Section 13.1 of Annex /II (H&S Plan) of the IWP .. F'leld 
team members will be issued a r.o.diation dosimeter by LANL. according to· 
Administrative Requirement 3-,. Personnel Radiation Exposure Control. 

DOE Forms 5484.1. Summary of Exposures Resulting in .ntama. Body 
Oepos.itions. 01 Radioactive Materials for CY 19 __ and 5484.6. Annual 
Summary of Whole Body' Exposures to Ionizing Radiation. will be submitted 
annually by March 31" for monitored employees. Preparation of these reportS will 
be coordjnated with the H5-1 Radiation Protection Group. 
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3.J.2', Unusual Occummca 

All unusual oc:eurrences must be reponoc1 by the OU Site Safety OffICer to tho 
,H&SPL. Field Teams Manager. and TA·2 and TM1 OU PI.. in accordanc:& with 
Section 13.2 of Annex III (H&S Plan) of th& IWP. 

," 3.9.3 ,~antnnddent Reports 

The I..ANt.. Project L.eader wilt submit a ccmpleted DOE Form F S4S4.X for any 
of the following accidents/incidents. according to LANL. Administrative 
Requirement , .. ,. 

1. ~llniutY is any injury such as. a c:ur.. fracture. t.:prain., 
or amputation that results from a work acck:lent or from an 
exposure involving a sin91e incident in the \IfOric environment. 

NOTE: Conditions resutting from animal bites.. such as insect or snake bites.' 
orlrom one-time exposure 10 chemic:aJs artt considered iniuries. 

2. Occupational Illness of an employee is any abnormal condition 
or disorder. other than one resuJting from an occup.a1ional 
, injury. caused by exposure fO·enviTonmental faders. a.sscciatad 
with employment. It includes acute and chronic Ulneaes or, 
diseases that may be caused by, inhalation. absorption. 
ingestion., or direct eo."Itad with a toxic material. : 

3. Property Damage Losses. cf'$1.000 Of' ITIOf'e must be reported. 
Accidents 'that cause damage to DOE ptOpeny. regardless of 
fault. or accidents wherein DOE may be liable fordamage to-a 
seocnd party. ar& reportable where- damage is $1.000 or more. 
Include damage to facilities.. inventories. equipment .. and 
property parked motorvehicles. Exclude damage teSU!ting from 
a DOE"'f'8POI'ted vehicle accident. 

4. Govemment Moter Vehicle ACcidents resutting in damages. of 
$150 or more- or involving an injury .. unless the government 
vehicle is not at fautt. damage of Ies:o than $150 is. $US1:ained by 
the government vehicle ana no injury is inflicted -on the 
government vehicle occupants. 

Accidents also are reportable to DOE if: 

,. damage to:8 govemment vehicle not property parked is. greater 
than or equal to S250; 

• , da:nage 10 coe property is greater than or equal to $500 and 

the driverof a govemmentvehicle is. at fault; 

• damage to any private property or vehicle is greater than or 
equai10,$250 and the driver of a govemment vehicle is at fault; 
and ' 

RRWork Plan for()U 1098 m·35 

~JJI 

.. 
, .. ~ -
" 

.. .. , 
.... 
-..... 



, 
"\..." .' , " ' 

, ': .'" " : 
, "A~lJt 

:' ' I " 
.,. • .... ~ "~ , •• ;t 

•• " '.1 

.' "'., . 

" ".: , '. ' ;: '. ~ .... ,. " 

. .'-

I .. '." ". 
~ ...... .:. ' ..... 

., '~".". 

r' , :' ~ 

" r: '~., .' 
." 
. :.' ~ .. :; .. " " " 

,. ..... , 

'" I" 

. .,~. '..:. 
- .:: .. ,.. 

.~ •• ," -1" 
A • " , • 

. . .' " . ~ ; 

<>' ., ••• , 

, ." " .. ' , .. ', . ,"" . 
'.... ". .. 

,-' ,'" ':"'",'. 

, . ", "', 
, , 

~,' 

-.. 

: ",,:, .. 
.," .. ;' . . 

" 
.~~ -;',' .;,~. '. 

" . 
'~:' .~ ';, .::':-: ',' 

'''', .,.' 
, ' . .' '.: ' ... ~.-:, . 

• ¥ , • I~ • 

" .. . - . ~ , ' 

, " . -
~, ~ . , 

• • ". :' ,,,t 
, ' - .. 

' . ." ' .. 

'" ':, .. , ~.' 

• ,0, • 

~. -~ . 

, " 
" ' " 

, .' ' ... ~ .. ' .... '" ~ . . .. ~'. : .', '.' . ... ,. ",.". ;;' ; ,', ',,;'?;:~';'(i~':;~:::; 
. ~' , .: •... :~, ,. :::~.(: 

" , 

• any ptrson is injured and the dri\ler of a govemment vehiCle is 
atfacL 

:1.10 Employ .. Information 

, , 
, ' , , 

, '4 ..... 

, The site safetyofficer-shaU ensure that the foilowingOOEMd l.ANL fonns~' ' ',' ,,:, :'~" .:; 
posted where field team leaders and field team membersc:an easily'read them: " ",' ~ 

• Form ;::s4ao~' Occupational Sat~'ar1ct Health Protection' 

• Fonn F ?480.4. Occupational Safety and Health Complaint 
Form ' 

, " 

• lANL SpeQaI Work Permit 

• CSHA Job Safety and Health Protection J:orm 

'.". " 

" '. ' .. , . ' , ,'"' .. . ' ..... 
' ... w 

" ..... ",' 
, • 'II\. 

, .~ 

" . 
, < ,': .''''>~ 

:" ... , ..... : 
. ".: ... ). . ;., .... '; 

• 't· 

The LANt.. heaJth ~nd safety S1andart!, conc:eming employees" right-to4<noWaIIO '.. ,:.' , \.; 
i '';: .. " 

shaD be posted at the work site .. AdditionaUy. employees-will be required to sign, : .. "'.' : : .': 
the form, in Table 111-4 prior-to ' initiation of field work. . ,:: . ,<: ':,.-,,', ~ ~'.,.,.,.,."~,, 

OIherintarmation which shall be made available 10 site employees: indude:: ' 
" " . 

• lWP;. TA-2 and r A-41 OU workplan and ancillary documents: 

• . Pertinent Laboratory H&S documents including' administrative 
policy anc1 SOPs;. ' ' . 

• Fiekf ITIQnitoring data: and 
, ' 

• Personal monitoring data (e.g •• TLO resull$}.and personal' .. 
medical recordsforthe requesting individual· 

4.0' , Emergency ResponM and NotJtication ., 

ThiS sedion 'provides information on re$ponding to emergency situations. LANL, . 
Administrative Requirement ,.2. Emergency Preparedness,: Administrative 
Requirement ,;..a. Working Alone. and ,Technical Bulletin ,101, ,Emergency 
Preparedness. were used in developing an emergency re,sponse plan • 

4.1 . Emergency-Contacts, , ' 

!,' ",' 4>'" 
, ". 

,.,'."", .. ,," !. •• .~. ~ ': 
, ' 

<, .,~;}) 
. "., .. l~;".'·"· 

, 'I • ",' ~, • 

'.r d· ~ ,1_;: 
. " " , ", / .... 

, ',' 

. :": ~~' , '~,~,.,~~ 

:'",!::":~.+ 
"\t' 

" 

. . ... '" 
, •• ,. "". 'l>t 

The names of potSOns and services to contact in ease of emergencies are given·' :: . .- . .,:"< 
in AU8Chment 111-2. This emergency' contact form will be copied, and posled.in', .', : ~, .', , • 
prominent locations at1he work site. Two-way mdioeommunication.will be.:":"~:· 
maintained'at remote sites whe~ possible. , 

The emergency contact numberforthe Labo~tory is: 9-91' (9" alsc works)., . 

" ' 
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Health and Safety Proj«:t Plan 

· . 4.2' Contingency Plans 

This section considers contingency plans 10r spec;if1C types of emergencies. The 
··site safety offICer, with assistance from the field teams manager and. if needed.. 

the fielc! team leader. shall have responsibility and authority for coordinating all 
· emergency-response activities until the proper authOnties arrive and assume 

control. Evacuation plans and routes used by'INC and·WX Divisions are 
discussed in Section 4.2.3. Emergency Response Ptan.· of this annex.. 

4.2.1 RralExpfoslon 

In the event of a fire, the work area will be evacuated and the LANL Fire 
· Department will be notified. In the- event ot an ~ all person"," will be 

evacuated. and no one win enter the work area until it has been cleared by 
LabomtOfy explosives safety personnel 

~ a combustib5e gas meter indicates gas. concentrations at levels. of 20% of the 
lower explosive fimit. ~nnel will be evacuated from that area. The site safery 

. officer will continue monitoring to· determine when equipment ~hould be 
removed or when personnel may re-enterthe area and resume work. 

U,,2 Personnel lnjuries 

In case of serious injuries., the victim(s) wiD be transported to a medical faciflly 
'as soon as possible. The Laboratory Fire Department provides ~rgency 
transport services. Minor injuries may be treated by trained personnel in the 
work area. All injuries should be reponed to the H5-2 Occupational Medicine 
Group. In the event that an injured person has been contaminated with 
chemicals. dec:ontamination win be pe;formed to prevent 1urther ex;x.sure (as 
outlined in Subsection 4.6.2) onty Cf it win not aggravate the injury. Treatment of 

. lif.threatenin; or serious injlJries win always be undenaken fust. 

4.2.3 Emergency Rasponsa Plan 

A map will be attached to each field copy of the sit~1C Health and Safety 
Plans generated for work at au ,09a The map will define the routes to the 
Laboratory's HS-2. Occupational Medicine Group and the Los. Alamos County 
Medical Center. 

For general emergencies !hat require evacuation (I.e .. fire~ medical. security • 
. releases. etc.) an emergency response plan specific to TA-2 and TA .. n is 

requirea. In a worst case. an evacuation of all personnel from TA-2 and TA-4, 
'. would be required: in most instances a safe distanc& onsl:te rr'Zf be establ.ished.· 

toproteet personnel. 

The signal for site evacuation wiD be two long btasts. on an air hom. The crew 
win gather at a 'specifled location (nonnally at the vehicles) and proceed away 
from the affected. area. One person should fll'ld the nearest phone at a safe 
distance and caJJ the fll'e department at 9-91'. The 'phone and the evaalation 
route used by field personnel shoukt be in the direction away from the affected· 
area and toward the TA-2 and TA-4' exit within Los Alamos. Canyon (t."Iis is 1he 
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onty rou1ir.e-exit frOm TA·2 and TA-4'). At the exit.. ail persoMel will wait until: ". :.':'~: :~':'~~~I 
every person in'the field crew has been accounted for. The 'ou' Site Safety ',:':, ,:t 
OffJCerwiH determine the next course ot adicn. " ,., 

A majorreJease orlire involving ha2ardousorradioadive materials may warrant 
. a different apprciach~Thjs wiN be signaled by two· short; blasts. on an air hom; If ' 
the signal is. heard .. personnel willmeer at a predetermined area. Which will be ' 
determinedba$ed on wind ccnditions. A portable wind sock or streamerwiK be. 
positioned at each work location and personnel nccified of the location. If !he 
hom is. soundect aJJ personnel will move in an upwind direction as much, as 
JXISSi~.without entering a plume. If the soun:e of the fire or. release is diredly' .' , 
upwind. pensonnel will move away from the plume (if visible) .. Once a safe 
distanc::& is.'reached..aU personnel are to-be accounted for. The field team ' 
manager and the site saftJrf offleer will be responsible forthis task; Atthaz time.,' :' 
:he ou Site SaletyOtflCer~U determine Ihe next course otaction. 

For a Jess severe accicent. such as a minor release or small fire. site 
ewcuadon may not be nece5$8ry. This- scenario will be signaled by one long, 
blast on an, air' hom.. All personnel will meet ata designated area ( e.g..' the 
vehicfes) and aU personneJwiJI be aa:ounted·fcrby·the OU' Field Team Leader 
and/or Site Safety OffJCer~ Further instructions; will be given by the Site Safary 
Officer. ' 

, '. ," . .' ~ , ' 
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These procedures will be reviewed at least once per week'to remind' field, ' 
per.;onneJ of !he procedures and the signals. SummariZed below are the signals. " 

, . for easy reference. This information will be posted at prominent locations at 
. each work location with other H&Sinformaticn.. . ,.', . ,.".:':.: "' .", 

, ':., 
. '. ~ . . 

• Majorfn-tvtfO long blasts.on the air-hom 

• Majorr81ea:se .. two·short biases on the air-hom 

• Minor'fueorteleue-one long blaston the air hom' 

. 4.2.A AddJUcnllf em.rs-ncies. 

For' intormaticn on 8Cf:idental release of hazardous. materials into the' 
environment,.. unusual events .. site alens. site emergencies and general 
emergencies,. see Chapler7 otAnnex III (H&S.Plan) of thelWP •. 

. Notiffcadon requirements 

", •• ' -.f, • '. ,,,,, ...... 
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'" :;: In emerge.icy situa1icns. field team membel'$ will notify the Site Safety OffICer. ' 
The Site Safety OffICer's .responsibility is to notify the epprcpriate emergency , 
RSSistanee personnel (e.g .. fire. police. ambulance). the rl8ld,teams manager, '::':,~.>:: 
and the L.ANL HS Oivision OffICe according to DOE Order5500.2 and DOE--AL 
Order5500.2Sand 5000..3A. The lANL HS OivisionOfflCe is responsible fer " :.;:: 
i~lementing notification anc:.i'reponing rec;uirements according to OOE Order .. ::. ',:' :,' 

5484.1A. OOE Order 5484:2. and OOEAl Older 5484:2. ::.t!:i, 
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Heahh and Safety Project Plan 

EPA (US Environmental F'rotection Agency) 1968. Office ot Emergency and 
Remedial Response.,Hazardous Response SUl)port Division, Environmental 
Response Team. Sbndani Operating Safety Guides (SOS6) (EPA 1988. 0609). 

LAN!.. November 1991. -Installation Work F'lan for Environmental Restoration", 
Revision '. Volume I and II. No, !..A-UR·91·3310.1..0S. Alamos. National 
laboratory. Los Alamos. New Mexico. (!.ANI.. 1991. 0145) 

NtOSH(National Institute tor Occupational Safety and Health). OSHA 
(Oc:cupational Safety and Health Administration). USCG (US Coast Guard). and 
EOA (Environmental Protection Agency). "Occu!)ational Safety and Health 
Guidance Manual for Hazardous. Waste Sito Adivities." October 1985. (NIOSH 
1985,0414) 

OSHA (Occupational Safety and Health Administration). July'. 199'. 
"Hazardous Waste Operations and Emergency Response," COde pf FWeml 
Bt!gulations (tjtf~) Tille 29. Part' 91 0.'20, Washington. DC. (OSHA 1991, 061 0) 
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R6Coras ManaQ~ment Plan 

ANNEX JV: RECORDS MANAGEMENT PLAN 

1.0 Introdudion 
. . 

. ' The Recoras Management Plan (RMP) for the Environmental Restoration (ER) . 
Program' at Los Alamos National LDbcratory (the Laboratory) is described in'" 

; Annex IVot the Insmliation Work Plan (IWP) (LANL 1991.0553). The purposes . 
, of the RMP-are to meet the reQuirements for protecting and managing records, 
(Including technical data). to provIde an ongoinq toor to sLlP!X)rt lhe technical', 
efforts ot the ER Program. and to fundion as a support. system for management 
decisions throughout the' exis:enc:e of the. ER Program, . 

In the ER Pr0<3ram~ the following statutory definition ota record [44' USC 3301 
(ret~)Jis. used. . . 

. . Aecoras, are- defined ~ ..... books. papers. maps. photogmphs, 
machine-readable malerials. or other documentary materials. 
regardless. .ct physical· form or charaaeristics. ... oppropnate for 
preset'V8Iion .. .because of the infonnational value ot the data. in· 
them.· .. 

.. ' .. '~' . 
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. The RMP establishes. general g~delines for managing records. regardless of '..' ., " .• '~ 
their physical10nn or charaaeriSlics. that are- generated and/or used by the ER' : 
Program. The AMP'wili be implemented consistentty to: meet the requirements 
of the Quality Assurance Program Pfan (Annex II of the IWP) and to,provide an. 
audirable and legally defensible system for records. management. Anothe ... 
imponant' function ot the RMP is to, maintain the publicly accessible' 
documentation comprising rhe Administrative Record' required by the . 

".~.,."~' . 
..•.... , .. < .. ;' 

~ 't " 
" .: ,. 

, .. 'f.' .~. 

. ':>:' ">"', 
. . . ~ .: , '. ":; 

~rehensive Environmental Ae5pOnse. Compensation, and Uability Act of' .:' ... :.,': '" 
t, 

1980 (CEFlClA) •.. 

2.0 ImplaftMntation.ot th.·Records Management Plan . 

Chapter 2 of the RMP' describes the implementation of the records .. 
n.nagement program. Aecords management activities for Operable Unit (OU) . 
1098 .will follow the guidelines summarized in that chapter •. As· the' RMP' 
develOps to supPort au needs. additional detail will be provided. in annual 

. UQdatesotthe IWP'_ .. 

The- RMP' incorporates 8 threefold approach based on records control and 
oommmnent to quajity gt.:idelines: a structured work flow forrec:ords. the- use of' 
~ PfOCedures.. and the compilation ot a referable intonnation base. ER~ 
Program records. are these specifically identified in quality procedures (OPs) .. 
administrative procedures. (APs) .. standard operating procedures (SOPs). ER' 
AMPs: man3getnent guidance documents. or'records identified by ER. Program 
panici~ as- being' essential to the program. Records are processed in a .
struc:ured wone flow. The records management procedure (LANL·ER·AP~ 1) 
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governs records' management actIVities. which include records identification. 
submittal. revIew. indexing. retentIOn. protection. access, retrieval. and 
correction (it neeer~ry). Other procedures. such as LANt.-ER·AP .. rn.3. LANL· 
ER-AP..o, .4. and L.ANL-EA·AP-o,.s. are also fOUoweC.. 

Records (including datal Will be Protected in and accessed througn the reteratJ+e 
information base. The referable information case is composed of the Reccft'IS-' 
Processing Facility (APF) anc the Facility for Information Management. 
Analysis. and Display (FlMAO). RPF personnel reeetve e:R Program reeoros. 
assign an ER identification numaer. and process recol"d$ for delivery to me 
RMAD. The APF will complement FIMAO in Certalt'l a.:spec::tS of data ~e. 
such as scanning. The RPF also functions as an ER Program reference library 
for information that is inappropriato either in form (e.g. old records) or in content 
(e.g .. Federal Register) for storage at the RMAD. R MAO provides the hardware 
and software necessary lor data capture. drs;,lay. and analySis. The information 
will be readily accessible through a network of work stations. Configuration 
management accounts for. controls. and documents the planned and actual 
design components of FlMAD. 

3.0 Usa of ER Progl1lm Records Managoment Facilities. 

The Environmental Ae:;toration Program's A PF and RMAD facilities. will be 
utilized for management of record:. resulting trom the conduct of work on ' 
Operable Unit 1098. Interaction with these facilities is detailed in LAN!. ·ER .. AP-
2.01. Annex IV of the Installation Work Ptan • .end other Program proceChJf8S and 
management guidanCe documents. as appropriate. 

4.0 CoordinatiOn wtth the Qua%ity Program 

Aocords will be protected throughout the process. as descnbed in Chapter 4 of 
the RMP and in LANL·EF\.AP-02.,. The originator is responsible fol" protecting 
records until they are SUDmrtted to tho APF. The level cf protection affOrded by 
the originator will be commensurate with the value of the information containect 
in the record. Upon receipt of a record. the RPF will temporarily store the 
original of the record in one.hour. tire-rated eq\Iipment and will prtlVide a COf1'I 
of tho record to the FIMAO. The APFwill then send the original record to a dual 
storage area for long-tonT\ storage in a protected environment. 

5.0 COord1nation with the Haith and Safety Program 

Chapter 5 of the RMP notes. two exceptions to the records. storage process.. The 
Laboratory's Occupational Medicine Group (Hs..2) will maintain medical rec:ol'C1t. 
because of their confidential nature. Training records will be rr.aintained by the 
RPF in coordination with the LaboratOf'Y Training OffICe (l.TO) WIthin the Human 
Resources Development (HRD) Division. RMAO will only contain information 
abou: the completion of training. the dates of required refresher training. and the 
location of tmining records. 
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6.0 

Reccrcs Manaqemtmt Plan 

Cootaination with the Ell. Ptagrarn's Management Information 
SystItm 

Specific:: reporting reQuirements are ER Program deliverables and. as such, are 
monitored throuqn the ER mnnugement infonTllltion syst~m. Records resulting 
tram the conduCt of wone on operacle unrtscentribute to the develocmenf of the 
deliveracle:s. 

7.0 Coordination with the Community Relations Program 

ACRA and CERClA /'eCIuire that records be made available to the public. Two· 
comc1ementary 8,:lPl'Ollches are being implemented: Mrd copy and electronic 
ac:cess. A reading room allows. public: access to hard cecies of key documents. . 
A work station and necessary data links. are being prepared to allow public 
ac:cess to the FiMAO data base. 
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Annex IV R.f .... nc. 

Los Alamos National Laboratory. Noven"ll)er '991. 'nstal1ation Work Plan ior 
. Environmental RestorattOn: Revision 1. Los ALamos National I..aboratory 
RelXll't LA-lJR-91-331 0, Los Alamos. New Mexico (LANL '991. 0553). 
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ANNEX V: COMMUNITYRELAnONSPLAN FOR OPERABLE UNIT 
1098 (TECHN2CAL. AREAS-2 AND 41), . 

1..0 Overview of Community Relations Plan 

: The Community Relations Plan '~ecdi<: to Op.!t'able Unit (OU) '098 (T echn~ .. 
Al'ea$o2.3nd TA...a.,) toJlows the d.itedNes., goals.. andreguJalory requirements , 
_forth in the Cclmmunity Relations. Program Plan,in Annex V; Volume 1 otthe' 
InstaUation WO«'k; Ptan (IWP, (LANt.. 1991'. 0553) fot" Environmental Restoration ' 
(ER). This annex: details. the community relations aclivilies fot" OU during the 
Rescurce Conservation and Recovery At:t (RCRA) , Facility JnveSligation (RR) •. 
The aaMties are based on current knowledge- Of public information needS and 
resources. availabla totha Los Alamos National Laboratory' (I.aboratory) ER . 
PTogram Sratf. ' 

As,. shown 'in Figure-V .. t. pubtic: panicipation is required by regulation during the . 
. corrective measures study (CMS):. lh.refore~ the Laboratory will provide 

opportunities. for-public panic:ipa:ion during tha five-y1l!8l' AFt process as detailed 
in the- annex and iUusualed in Figure V .. 2. The Hazardous and Solid, Wasle ' 
Ameodments. (HSWA). module ot the Laboratory's RCRA Facility Permit 

. requires. that the following specific- items be addreS$ed in the Community , 
Relations P!an! ',' . 

• . Cslablishing a mailing list of interested parties: ' 

• News. releases.. fact sheets.: aAX'OVed RFl Woricplans. RFt finaJ 
repo~ Special Permit conditions. Reports and publicly 
~ quatterty progress. repcns that explain the progress 
and ccnclusicns of the RFt; 

.. Creanen of public intonnation repo$itory and reading room.with 

• 
updates of available material:: ' . 
Informal meetings between the public and local offieials • 
including briefingsand workshops aG appropriate: 

• Public tours and' briefings: to· address individual concerns and 
questions.; 

• Coatterlytechnical progress repotts.duringthe RFI precess for 
the Administrative Authority: and 

• Procedures. tot" immediate notification 0' the San Idelfonso 
. Puec6o, Or-Other neighboring affected parlies in the event of a 
newty.discovered off-sile release which could potentially' affect 
them.. . 

n..e items are addressed in Sections 2.1 through 2.6 of this plan. 
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Figure V·, . Regulatory mandated opportunities tor PuDOC partlc!pation 
during the ACRAeorrective action process 
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Annex V 

. All information concemiM9 ER !:)rogram aaivities at OU 1098 will originate WIth 
or be provided to·the public: througn the eommunrty relations project leader as 
follows: 

Community Relations Project I..eader 
Environmental RestoratIOn Program 
Los Alamos National Laboratory 
210' Trinity Drive. Suite 20 
Los Alamos. New Mexico 87S4J. 
(50S) 005-2127 

2.0' Community R.lationsActlvlties 

The following is a brief description of community relations adivitios to be 
conducted during RFl acwities at the T A-2 8.l"ld TA04 1 OU:.ihes& ac:llVities. arc 
designed 10 address· key concerns· identified bv the TA-2 and TA-41 OU team 
and IWP. The scope of each actIVity is flexiblo and can be tailored to respond to 
public information.n~. . 

2.1 Mailing Ust 

Community Relations will enhanc:e the SR Program mailing list 10 include former 
workers at TA-2 and TA-41 10 keep them informed of meetings. aetivities. and 
schedules pertaining to tM TA-2 and TA-41 OUt Fur+.hermore. an informal 
dialogue will be maintained with the management at Bandelier National 
Monument tocornplement tM majfings. and prtNicI& a faster means of response. 

2.2 Fact Sheets 

The Community Relations OffICe developed a tllCt sheet that shows the TA-2 
and ·TA-4 t OU and the location of its SWMUs,. and that summari%es sito histOty 
and use, known contaminant's of concern. and plannee activities. (see 
Attachment' to this Annex). The initial fact sheet was distributed in June 1991 
and revised in May '992. Updated fact :;.heats will be <1evelopeC as public 

. information needs change and progress is made_ A map showing SWMU 
locations atTA-2 and TA--41 will be available for public: review in the EFt 
Program's Public: Reading Room. 

2.3 ER Community RNdlng Room 

As they are developed. cIocuments and data assoc:iatMf with the TA-2 and TA-' 
41 OUt such as the RFI Work Plan. quarterty technical progress repottS.. the RA 

. report. and other reports. will be available to the public: at the ER Community 
, .Reading Room at TriSquare. 2101 Trinity Drive. Suite 20. in downtown J.os. 

Alamos. from S a.m.. to4.p.m. on I..abofatory business days. A et'.9f of the TA-2 
and Ta-4' OU RFJ Craft Work Plan will be available at the reading room in May 
'993 • 
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, 2A-, ?ubllc .n#ormation Meetfngs.. Briefings. Tours and Responses to. , 
Inquiri_ . 

Once initial information has. been <Fthered and a soecitic mailing list developed; 
there will be public: information meetings, held in Los Alamos to introduce the, 
pubUcto forthcoming adivities.descnbed in the wo/'k.plan forJhe TA·2 and TA-
41 OU. The TA·2 andTA041 au Project Leacer. with,the assistance of the 
Community Relations Project L.eaaer. will present intormationand !'espond ~o'" 
questions and concems raised by me public. The Laboratory'and Oepanmenrof ' 
Energy plan to holc(quanerty· public information, meetings to discuss specific . 
activities,and significant milestones-during the RFl. Tours will be conducted for 
inte~ed parties upon request. ' 

If a limited interest issue of concem is raiS4.Kt at a public information meeting: it' , 
may be necessary to, hold a special briefing orto respond on a one-to-one basis' 
to Ihit if1QUiry~ These inquiries-will'be coordinated by the C:lmmunity Relations ' 
'Projec::tl.eaderand the TA·2.andTA041 OU:Projed'Leader. ' 

25, ' ,QuarteriyTechnic:aJ Progress Repons 
, . • I .' 

" . . '. 

A$th& TA·2 anct TA-41' OU RA is implemented. the Laboratory will s.u~e ' 
. technical progreM in qU8J1erty technical progress reports, as required by,lhe 

HSWA.module: of trie L.a.bOratory's RCRA, Facility Permit (Ta:sk V~ C. page 46). 
Thes& repons will be available at the ER Community'Reading Room • 
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2.1 t:::;,a'...,PublIC. R.view'and Comrnenton lb. draft OU ,1_ RR " "::"~.<\}j 
• .' f~ 

, , .' , -: ':'~.: 
, The L4boratory:will encourage public input regarding the field,sampling ""',""'.;', 

proposed'in the- draft TA .. 2 and TA-41' OU RFI'Work. Plan after U.S. ..: ;:;;'';,:;: 
Environmental Proteclion Agency (EPA) formal approval of this document ;,',' " 

,'" following its. submittal to EPA in May 1993. Public- input regarding numbers of 
,"samples... tyPes of samples. and quality assurance samples. (e.g.~ duplicate: 

samptes)wilJ be incorporated ... ~_ropriate.' into the final Work Plan.. -" 
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The RCRA Facility Irrves:igation work 
plan is a documen: that addresses the 
site characteri::mion ac:rivilies for D1! 
SWMUs at OU 1098. This docummt is 
being submitted to the EPA in May 
1993. CharacJUi::ation activilies are 

. sch.etWed to begin in Oaobu 199J and 
continue tJ:rough 1996. 

The primary purpos~ of Uris work 
plan is totksaibe the siZe cJraraaoi::tJ
lion ac:ivides and vuij&Ct1lion sampling 
zha: will adt:Iress pott:r1litzI ccntamiruznt 

• 
iekases from tM SWMUs comprising 
OU 1098. thus sarisfying the regulat.ory 
l'e.quironozts Of Ha::t11'dous and Solid 
Wane .Ammdments ModuLe vm of the 
Los Alamos National Labormory·s 
RCRAPan B Opuaring Pennit. 

Acrorryms 

eMS- Co"~crive Mazsures S:utJy 

D&D- 1Rconzamination and 
DecommisslotW:g 

DOE- u.s. D~parrrnmr of Energy 

EPA- Us. EtrvirOMJmlal ProtLai(tn 
AgUICY 

HSWA- Ha:JJTtkJus aN! Solid WCSU' 
.AmDIdmmts 

ou- OpmJble Unit 

OWR· Omtga War &ac:or 

PCB- PolychlorinaUd Biphmyls 

RCRA- RaoUl'« Cm-.mwz:ion and 

··.·RFI-
kcuvuyAa 

RCRA Focilizy Investigation 

SWMU%-Solid Waste ManagtmDft 
. UIfllS 

TA - T«hnical Arta 

LOS ALAMOS NATIONAL LABORATORY 
EJtPRO~'\f FACT SHEET FOR 

OPERABLE. m.-r.r 1098 (TA-2ITA-4I) 

Sll11ll1U1FY 

.... 
,,;;. 

.. ~ ,. 

.. 
The pt'im3Iy oper3tiODS at TA·2ln'Yolve rcactOt'rese:ttdl with me OWlt. :m 
8-meg3W3tt. water..cooled nnclcar fClCtOr fDded by higbly cm:icbcd m:un
um. 1be OWR sc:rvcs as:l. n:searcb. tool byprovidlng:l. source of nmtl'CIns ~or 
ftmcl!lmcnt31 studies in nuclear physics :md. associated fidds. .:? 

'..! , 

PDmary TA-41 opa:nions'lnc:lude td~ developing WC3POn. hoc<rlog sys. 
tcms and conducting long-term studIes 011 WC3J)011 ~ 

Wastes at TA-2 include uranium. chromium. acids. Wslon products. 
transuranic eJemc.tm,. ana Qt63Dics.. iIIchxUng POs aDd solvcztts. 

M3tcrialS used or srored at "C\-41 iDcludc UtaDiam.. plutonium. tritium. Uthi
um. mercury. beryllium.. lead. cadmium. class C explosives or electtocxpJo
sive devices. toxic gases., orgamc Cbc:mic:als. :met tb:mlit.e-t)'pC beat scm:a
tots. 

Carrent I..abar.a1oty environmc:m:al moDitorlng b3S detec:tc:d COnDm;mms 
(prim:mly tritium. cc:rJam-137 • .uxt SIrOntiam-90) in 3lluvW gro.mdw:lU:r 
dOwngE:KUCDt oCTA·2 anrJ TA41. The: depth to the main aquifer in: me Sant:L 
Fe Group sediments i~ 800 tt. Geologie -media. between the lm1 snr1Xe and 
the watcrt3ble o! tbc nWn aquifer <:oasist or s:atnt:tted 3lIuvimn.. me Otowi 
Mcmbc:ro!tbe Bm:SeHcr'IUtt basalt. m1~sediments. 
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'.,: ·:"PURPOSE. OFTHE.TECHNICALAREAS: lithium. mercury .. bcrylll~ lead. cadmium .. expl.;s.ves..:· .::':~ 
". toxic gases.. OrganiCdlCniClls. and t.bennitc-type bear gen,; :: .... ;;< 

.," ':, . TA-2 3J'1d. TA. .... n are loc::ued at the rxm.b CCDtr.J.l boUDdaty ot' emma..· ' ~.: '. '" 
".'" ,.:~ .. .' .. 

", . -:. the' Los Alamos National. Laboratory .. ,ln Los Alamos PREVlOUSci.F.ANUP ATTA·ZAND TA-41:"'" .'~ . '::';:~ 
':::', : .. , C.:myon (see map. on: l'C\'efSe side). Since ics. estabIlslunCDt ' ' . " ' -'.:" 

,':. in 1944 .. 1:0\·2 bas historically been the site or dlfferent IIi,198S and. 1986. deco~oninJ 0(, scver:al' ~:.::;:;:: 
• , .', ".nuClc:at" 1'CSC3tdl n::aa:ors.. Seve:tal types or reactOrs- were associated. with the operations orTA·2 was undert.a.kc.n.:' "'::; 
, , ~ 01l*Sitc:: Whil~ ICmOWlg the SttUCtUrCS .. atCllS or above background~·: , .. :: 

, 1) "l"be '"Hater Boiler"" sc:rlcs or nuclear rextors.. The acriVlties of radioactiVity were dcIectcd. In 1985. PCB,lev';': ~' ,! 
- , " . first reactOl" was: CODSUUctcd in. !944 And fueled. by cIs in conttminatcd asphalt at TA·2 wc:rc reduced to· l' part, , , 

_ • ,. aqueous' ur.myt so:ut:!ODS.. These rc:xtors. undeI:weDt a ,per million (ppm). Contlm;natcd soil associauxf witb prc>",:, ' 
numbc:rof system. modific:u:fonsundl dccommissioaiDg ~ous reactOts was removed. :md t.1ken to the· rddloactive::", :' 
in 1987. disposal arc::ut"Jj\·S4:bowevcr;ate:lSot'n:sidU3l cona:ami·, :',,: 

'. '2)' A sc:1t<om:tilft2 .. plutomum-tudecL mcrcury-coolcd: nadon still remain in. sevcraJ.Ioe:woDS atTA·2. No known: ::.::: 
, . reactorcal1ecrOcmcntine;.. "Ibis reactol"oper:1Q:d from soilIsedlmcntcJe.mupacriviticsbavetakCnpLacc atTA4L.:':<, 

.. '. : .. ,' :-:=o=::ct DO lalown. SWMUs-3l'e 3SSOdaled FUTUREACI10N AND PROPOSED TIME FRAME:':,:: :.:::/ 

'. 3) The pn:sertt: OWR.. a warcr-cooled. rcse:&rCh nuclc:ar ruWre action is focused. on fun.ber assessment Orthc'~i:::. ,; 
ICICbX'1'udcc1 by bigbly emic:hcd ur:mium. 'Ibe OWRiS- oC contlminalion .and the scJcction or possible rcmcdlaf ....~: 
IQC:1tcd in the main buildIng (TA-2-1).. :u:tiODS.. "The allCI:'Dalivcs r.mge from long-term monlmrlDg ';", 

. .... " . 3Dd lnsdtudonal CODttoJs to excavation aDd disposal' or con':': ,:,';' 
'. '~, "rr\4l is uSed: in dc'JcIoping ~D. subsysb:ms :m¢ con- CUDiDa1Cd soils - R:stoctIion. "Ibis process is guided by: : '. 

. . :.... .dUcUDg lODg.tCm1 SCDdlcs 011 wcapousubsystcms.. "Olen: are' the ~A. mocluJe or (be L:lboralory's RCRA. operadng'~" ',: 
" " ,aJso.omc:csadsbop:f3dllticsatTA-41. pmmt. which spcdflcs:the sequence ot'~ by.which:: .... '~ 

." . ' contaminated 31'c:IS. are idcDti1Jc¢. c:bat:lc:terizc and mA· ,; 
dJ.atcd. --. : ": . 

. " ". WASTESPRESENrATOU 1098' ,«~ 
, .. ,,' .;.. ", 

" .'" OU 1098 iScompdscd. o!1bJr1:ecn SWMUs idcn!ified. at TA.. The RFI Work PJan th:lt desaibes, the charactctizati~~: '.: 
,. , 2: aDd. (our S\\."MUs idcmi1ied. at TA-4L. SWMUs at TA.2, activides Will be complctec:1 by May 1993. Actual::RFt:: :, 

'CODSistofanunda'grOunddlcsd f\J.e1 cmJc..dccommlss!olll!d chaoncrfzamn 3divities are scheduled. [0 beinidated:by:·: 
. ·reactor"N3SIC unitS.. 5lOClge pits. 3DC1 t:mJcs.. cooling tower 0cI0bel" 1993. . '. .' :: ".;' 

., .' .'~' :. , ddft Joss.. war.e unes.: dr3ins'.. a, decommissioned septic sys- , . ".' : .: 
, .. ,' t.c:m. outtans..: operational: Icleascs;.. 3Dd. chemical sback-' .' " .... , 

. . .. wasteumts.. P.timaly wastes: at TA.2, coDSistof trilium.. Ut:l~ CONCLUSION 
" ." ," ':., mum.. cbmmium... adds..1ission products.. tr.msur.mfc: de-. . , 
.' '.: ..•.. mcms..mxlorptW:s. iDdudiugPCBs aadsol\'CDIS. . Ensuxing tbc sate management o(past. present. aodtuwre'", 
, .' . . . , waste requires the cooperation of government. 1ndoStry,;.~:':~:' 

,'" ,':,'-::~ 'R.dcasesottritium o:suJtedfmm a,lcakin tbepr,imalycool- and the ~llc:: "Ibe Labor:u.ory is CO~ttcc1[O providctbc. ~;:;; 
.. : . .' _, ,mgW3fl:rsystem at OWR.. 'Ibelcakoccwrcd ftom a break pub~c WIth Int'ormation such. as this. fact sheet.:,"lbe .. :': 

': : .. ,., ,.:·in a, '\Jo'dd scam. in a section 0!1be delay line running from LaboCltoty will continue to provide infomwion, concern:'" ,,:,:' 
'.' , buildlngTA-2-1 to·lbesurget:ll'.lk "lbisrclcase was dIscov-:, ingxt.ioDS, taken during invcstig:uiOIl 3lUl'throUgbout ~;,,::: 

, ':' cm:2:in J3DU.arY 1993'- 3DC1 was witbln. the (iuaje Mountain entire dcanup process.,. It you have additional questions:;,,": 
-, < taaJtZODC. Tritium was leaking fmm tbe delay uDe at 3. r:1le ' about TA·2, :md:TA-41 Ol" the I:.aboratory·s EnvimmnCDtal'. ": 

· .. ",.,' 'o!upto 70 g::aJloaSper<1avumllMardl 1993 wben tbccool- Rcstor:ltionP:rogrrun..ple:a:sedo nothesitatc to call or:wr:ite:'~ 
. ,'" .·1ngwarerwasdrninedfro~ tbisJ1nc:. '])'pial coDCCll11'3tions 

'.' ~. oftrilium. in tbc: coOling watcrcmged. tram 15.1 x 106 to 
:~'. lO.2:1t t(i6pO/L 
,,,, .,,' . .... . 

. ,;. :' .SWMUs at TA-41 include a, Scpuc: ~_ sewage treat ... 
· ',' " ~.' ment plant.. sump .. and. coDt1incr Stooge 3tCa.: M:ucri:lls 

, '. used or stored. on-site !nc1ude ur:mium.. plutonium... tritium.. 
" 

• ", ~>' '''I' ••• : ,~ ",',., 

, .:, ~~ .. ~ 

Enviromnent3J. Restor.ldon Program' 
Los Alamos NaUorud Laboratory 
Boxn63.MSM314. " 
Los Alamos. NM 87545-
505-665-2127 
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Field and Uboratorv Invt!StJga0oft M81hlXis 

" APPENOIXC 

Fi.1d and Laboratory Investigation Methods 

C.1 Introduction 

. C.1.1 Approach 

"This chapter has been prepared to describe. in one place. the common 
elements that aoply to the conduct of field investigatIOns at all TA-2 and TA-41 
SWMUs. The ObjectIVes and tec:hrUcal approaCh 101' Investigations at the TA-2 
and TA-41 OW are desenbec:l in Chapters'·8 of this work plan. Key concepts 
presented there inc:tude: 

,. OU-wide investigations which focus on genef8/ environmental 
characteristics and ambient levels. of c:o."'ItarrUnant indicators. 
These investigations provide the framework within which 
SWMU-spec:rtie data wiU be evaluated. 

2. SWMU--spec:sf1C craracton:ation which 10cuses on the nature 
and extent of contamination and the potential for future 
msgration of waste. 

3. Identification and planning of 'lX;l1ic::it phases of investigation. 
4. Evaluation of analytical data and reassessment of data needs 

at intermediate stages (according to the decision analysis and" 
observational approacnes.). 

Listed below are:severaJ genera! conceptS that 8f'PIY to most of the TA-2 and 
TA-4, field investiga2ions. 

,. Radiological contamination is a general c:harac:teristic: of TA-2 
and TA.-41 and a primary focus of SWMU .. soedfic 
investigations. 

2. For all TA-2 and TA-4, SWMUs. release of any haZardous 
constituents would have bf'ten generally associated with the 
reieasl: of radioac:Ne maTerials. 

3. Field SUf'lley5 and field screening of samples con be used TO 

identify gross contamination and can serve as !...eYe' IJ1 t data. 

J.. Field laboratory analyses Qn be used to quickly provide L.evel 
111111 data to help guide field operations. 

C.1.2 Field OpenrtJons 

This appendix identifIeS aspects of the Laborator{s impiementation of the RFt 
that are not duplicated in the SWMU-SpeciflC field sampling plans. Such .aspects 
include the stanc:iatd activities that will be used to support field operations as 
follows: 
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Reid ana LaborarolV Investit;ation Methods 

• t.aboratory-required preliminary activities and support 
procedures. 

• identification and documentation of samcling 1000tlOns; 

• sample hanoling.lnd f.:Jboralory coorct;n.,tion procedures" 

• ~jpment decontamination proc:edU~ and 

• managementotwastes.generated by sampling activities. 

c:.1.3 Inwstig3tlon Methods 

TA·2.lnd TAo"""" tield.investigation methods are addressed in Section C.S (FieJd 
Sampling Methods.) ot this appendix and are tiered to the Laboratory's' 
Installation Work Plan (IWP) (LANL , 992. 0768) Standard Operating 
Procedures (SOPs) 1orrnelhods.to,be used during the TA-2 and TA"""" RFl are, 
:summarized in, Table 7.3 .. j and Table 5.S·of the OU,' 098 CAPjP' (Annox II) of 
this-OU work plan. The meU'lods presented in this chapter are S4'eCific examples . 
ot the options identIfied in the IWP~ In addition, this chapter references the . 
l.abonnCfj"s ER Prcgram SOPs. (lANL 1991. 0411). Each ot the brief method 
descriptions. given herein refers to the applicable SOPs fo.-detailed 
m8rhodology. ThemethC<ts· de:scribed in Sections. C.4. through C.8 in this 
chapter include: ' ' 

• sampling methodS; 

• field snmple screening methods to identify grossly 
c::cntaminated samples at the point of collection (level UlI): 

• in situ 'iflIld survey methods. to identify gross contamination 
areas(t.evel VIr/ill): 

• field laboratory' measurement methods to provide rapid 
quantitative or- semioquantitative sample .lnalyses (Level 111111): 
and 

• Offsite analytical laboratory methods (Level III), 

The methoc1 desCriptions are brief and provide some specific ir.formation that 
defines. the application .. Mor& specific intonnation is provided by' the' individuaJ 
field sampling plan (such as.:s.ampJing Ioc:ation or targei' depth of a borehole). 
The method descriptions. presenled here are not imended to supplam or reduce 
the impott:ance ot'the Quality Assurance Prcj«t Plan (Annex II ot this OU woric 
plan) and the goveming SOPs (LANL 1991. (411). 

C".1.4 Data Anafysis 

Section C.10 of this chapter gives a general discussion of data analysis 
ccncepfS. that will be applied in assessing the meaning of colleded information. 
These concepts indude: . 

• comparisons ot sample contaminant levels and screening 
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aaion levels: 

• decisio~ to conduct additional sampling or10 stop $1mpling; 

• role of the decision .analysis and observational a~ and 

• stati!:;tic:al methods. 

Reid Operations 

As indicated in the project schedule (Annex I ot this OU work plan). :severaJ 
investigations may be conducted conClJrrently at TA·2 and TAe041. Field 
investigation teams will have indIVidual responsibilities tor heal1h and safety. 
'sample identlfiCLltton. sample handling and chain of custody. and related 
activities. Other operations may be shared aaoss field. teams. such as tttCt tiela 
laboratory or an «:1Uiprnent decontaminatIOn facility. 

A field laboratory will be operated to perform all field laboratory analYses 
reQuired by the SIte c,l'\araaenzation plans des.cnt::ed in Chapt&r 7. The field 
laboratory will be managed independently 10 assure rigorous ONce. 

In this sec:rion. ~eral aspectS of field o~tions are describei:l that are part of 
many TA·2 and TA0.4, OU field ooerations. The ~icability of this assumption 
to each sampling plan in Chapter 7 i$ implied and is not restated elsewhere in 
thitt OU work plan. 

c.2.' Health and Safety 

Annex III of this ou work. plan presents the Health and Safety Plan for 
OU '098 RF=1 field activities. The plan gives SWMU-sl)eCifie information 
regarding known or suspected contaminants and personnel protection required. 
for different activities. All samples acquired under this work plan will be 
screened at the point of eolledion to detect gross contamination or conditions 
that may pose a threat to the health ana safety of field personnel. The 
techniques listed in Section C.S of this a~ncUx.. Field Sample Screening. will 
be used. In particular .. gross alpha, gross. beta.. and· gross gamma radiation 
surveys will be Q)nduded. Applicable SOPs. are contained in Chapter 2 of the 
ER Program SOP document (LANL 1991 .. 04") and are referenced in Tabl&' 
7.3-1 and TabJe 5..5 of the OU 1098 OAPjP (Annex U) of this OU work pl3n. 

C.2.2 An::haeo~ica:' Cuttural. and ecological Evaluations 

Prior to initiation of field work. as part of the Laboratcry's ES&H Cuestionnaire 
process. archaeological. and ecological evaluations. will be performed in atl 
areu where the surface is to be distUl't,)ed. vegetation is to. be removed. or 
invasive sampling is to be performed. Following the archaeological and, 
ecological evaluations. a OOE Environmental Chec:::klist (OEC') is ~ed to be 
issued. It is anbeipat~ that the oec will lead to a roeommendation for a 
categorical exclusion before RR field work begins. at T A-2 a."K1 T A-4,. 
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Field and Labor:,Ifl:"Y Investigation Met/')()(js' 

c..2.3 Support SenricO$. 

Physical services support during the field investigation will be provided by 
L3t:0rarory support greu!)s ENG-3. ENG-5. Johnson Controls. or contractors. 
Existing job ticket procedures. will be used. The services these groups will 
provide Include. but are not limited to. bock-hoe and front-ene: loader 
exc:'1vations. moving pallets of drummed auger cuttings and decontlminarion 
solutions,. and seaing up signs: and other warning notice$-around the perimeter 
of the working area. . 

Excavation Permits 

As. part of the ESaH Ouestlonnaire prccoss. excavation pennits are required by' . 
the laboratory prior to any' excavation •. drilling. or- other invasive acrivity. 
AcQuisition atthe permits. will be COOrdinated with HSE-3 and Johnson Conlrols~ 
AcquiSItion ot excavation permits. will be scheduled as appropriate tor each . 
~hase of field. work.. All areas intended for excavation, driUing. or- sampling 
deeQef'than 18 in. will be marked in the-tield for-formal dearance priorlo·the 
'A'CI'k. . 

Sample Control and Documentation 

Guidance for sampte handling is provided in Secrion '3 of Annex II of the IWP~ 
Sample-packaging. handling. chain of custody .. and documentation procedures 
are provided in the· ER Program SOPs as follows:: 

• General In:urudions tor Fiekf Personnel 

• Containers.. Sampling. and Preservation 

• Guide to Handling. Packaging. and Shipping of Samples 

• ~Ie Conuel and Oocumenration ' 

SamPM Coordination 

A saml')le coordination facility has, been established by the ER Program in 
t..abofatorygroup·EM-9 to provide consistency for-all investigations. The system 
isderailed in Appendix Not the IWP~ The applicable SOp' is: 

• Sample Conuel and Documentation. 

FieldquaJilyassur:ance-(OA) samples-ot several types. a", collected· during the 
c:curse ot a field inves:igation. The definition for each kind of sample and the 
~ it is intended to futln .. ant given in Annex II. QuaJity Assurance Projecr 
Plan (OAPjP) or this. OU wcfk plan. The frequency with which each type of fHtk!·~ 
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OA samcle is TO be c:olledod also is detailed in the field sampling plans. in 
ChaCTer7. 

C.2.8 Equipment Decontaminlltion 

Decontamination is performed as a quality assurance measure and a S3tety 
precaution, It I=Irevents cross contamInation among samoies and helps malntatn 
a clean wori<ing environmem 101' the safety of personnel. $Dmpling tools are 
decontaminated by washing. rinsing. and drying. The effectIVeness. of the 
decontsmmatjon pl'QCess is documented through riosale blanks subrmtted for 
laboratory analysis. Steam cleanIng is used for large machinery. venicles. 
auger flights. and coring tools. used in borehole ~mgling. Decontamination 
fluids. inclUding stoam cleanll't9 fluids. are con~dered wastes and must be 
collected and contained for proper disposal. The applic:3ble SOP is: 

• General EQul!)ment Oecontamination 

C.2.9 Wasta Management 

This discussion is based on the guidance provided in Appendix e of the IWP. 
Wastes produced during characterization ~mpling activities may inclUde 
borehole aug~r cunings. excess. sample, excavated soil from trenching. 
decontamination and :aeam-eleaniog fluids. and disposable materials such as 
wipes. protective clothing. and spoiled sample bottles. In different areas of TA·2 
and TA-4'. severnl of the following waste categories have the potentia! to be 
encountered: hazardous wastes. low-level radioactive wastes. transuranic 
wa~te. and mixed waste (either low·level or transumnic mixed waste). 
Requirements for segregating. containing. characterizing. treating. and 
disposing of each type and catogory ot waste Gre provided in the applicable 
SOP: 

• RFI-Generated Waste Management 

c..3 Survey .. Screening nnd Anatysls MethOdS 

Consistent language has been adopted in this work plan to refer to four 
categones of measurements as defined below. to avoid confusion regarding the 
type of measurement being discussed. 

1. Field Surveys (or ·surveys,. Direct reading or recording 
instruments are used to scan the land surface to make 
measurements of in ~u conditions. Typic::UIy. SW'\Iey5 provide 
Level I Of' II data. Gamma radioactivity is a common target ot 
field surveys. L.and survays. geopnr...cal surveys. and borehole 
logging also ore included in this category. 

2. Field Screening ("'field sample screening- or -screeningj. 
Instruments or observations. are applied 10 samples. at tM POInt 
of collection to measure Ihc presenc& of gross contamination or 
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determine other properties ot the sample. Usually, screening 
provides Level I daUl. Alpha maioadivity is a common target of 
field screening. Wthological logging of core samples also is 
indUCed in this Gategory. 

3. Field I.;lbonltory Measurements (or "field 100boratory Olnalyses·,. 
These are samplo analysis methoas that require minimal 
sample preparOltlon and are readily Olctaptable to mObile 
laboratory analytical equipment. These methods measure 
contamInants or olner sample properties at better detection 
limits. with bener precision. or for different contaminants th.3n 
Gan be obtainCCl with field screening techniques. Lovel II data 
Olro common, although Level I and Level II[ procedures are 
also used. Gross. alphaibeta Olnd gamma spectrometry 
I'M3surements on dried soil samples is a typical example, 

4. Offsite Analytical~ratory Analysis. This Qtegoty represents 
the primary analysis for which sOlmples are collected. 
preserved. and sealed. Level III or IV data usually result. 
Analysis tor Appendix IX inorg4!nics isa typiQI applic:ltion. 

Field Surveys 

Field ~eys. (defined nbcIve in 5ec:ion C.3) typically are primarily scans of the 
land surface. using direct reacting Of" recording instruments. For this OU work 
P'an. these surveys. include radiological and geophysical SUrley5 to identify and 
refine locations asindic:ated by O1her information and to identify the presence or 
absence of contaminants or- strudures in the field. In some plans. these 
techniques. are used 10 identity locations for- judgmental sampling. In other 
plans" they are used: tor- preliminary assessment 0: areas where contaminants 
ate not expected. While negative field survey results are not necessarily 
condusive evidence of the absence of contaminants. they can greatJy minimize 
thC!/' ptObability that gross contamination has been over1ooked and can allow 
timely redirection ot field saml'ling. 

CA..1 Radiological Surveys 

Radiologic:l1 survey methods arC!/' addressed in Appendix F of this OU work plan. 

Fi~d surveys will be performed with a metal detector to confirm the location of 
buried piping. The selected geophysical instrument will be able to detect all 
typesot metal (ferrousand nonfelTC)U$) and will be capable of detecting a 2-
in.diameter rnetalline buried at a depth of 5 ft. A geophysical survey to locate 
buried metal lines is. typically performed by continuously observing the 
instrument meter re:lJX)nM while walking along traverse lines that CI'OSS at a 
right angle over-the suspected trend of the buried line. A typical spacing of the 
parallel traverse Jines is 20 fro The applicable SOP is: 
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• General Surface Geopnysics 

C.4.3 Engineering Surveys 

Engineering surveys will be used to document all samoling locations and to 
locate either former or blJried struCtures (where neeaed)' In all eases. the 
minimum precision requtremert:s for the 5IJ rveys are !M same: plus or minus 'r. 
It horizontal ana vertical. The conventional survey proee-dures used are 
documented by Laboratory Faeiiltie!. Engineermq organIZatiOns. 

CoS Field Sampling Methods 

CoS.1 Introduction 

For the field samoling plans U"..oIld In this WOrk plan. a SUlte of stleCffic samoling 
methOds has been selected. and the detatls of their use and a!)plic::lticn In ~ 
field have been defined. For example. a "surface 5041 sample" in this document 
is specifically defined as reoresenting a 0- to 1201n. layer of sod collected by a 
hand scoop (:-..eo SUbsealOn C.5.2. i). a."'Id a -core sa~le· is generally defined 
as a 50ft core interval of Il specifted length (see Sobsedion C.s.3). 

Sening these common definitions and usjng them uniformly in all of the OU 
1098 field sampling plans provides. $(Nora! benefits: consisten<:y of fielci 
operations. co~uity of &aml)Ie analysis results from location 10 kX:ation. 
and the ability to· have each sampling plan refer 10 a metnocf defined in this 
chaptor without reproducing the informatIOn in each plan. For each methOd 
identified below, the spedlCltly defined portion is detailed. However. complete 
specifICation of the method requires additional infonnation that is referenced to 
the applicable SOP or pl'OYided in the field sampling plan (e.g •• nominalOf' 
target depth for a borehole). 

Soil Sampling fMthods 

Surtac. Soil Sample 

Surface soil sample$. are defined as samples taken from the first 12 in. of soil 
This type of soil sample will be 9'ltl'lered using a stainless steel or Teflon SCOOP. 
Care will be used to toke the samp!etoa full 12 in.oepth and to cut1tte sides of 
the hole vertically to ensure that 8(jual volumes of soil are taken over 
the full 12 .. in. depth. The ap;:llicable SOP is: 

• Spade and Scoop Method 

C.5.2.2 

Undisturbed soil samples will be gathered from the first 6 in. of soil using the 
ring sampler method. This method involves dri'ling a 4-in.-<:Iiameter stainless 
steel tube (ring sampler) vertic:llly into the area to be sampled.. The scil around 
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the rinS sampler is then excavated so that the tube can be removed. An 
unc::istutoed core sample is ol:!Ulinec by pushing out the soil in the ring sampler. 
ihe applic:ai:lle SOP is: 

• Sbinless. Steel Surface Soil Sameler 

Manual Shallow eo,.. Sample 

Small volume soil samples can be recovered tram depths approaching' 0 ft with 
a hand auger or with a thin-wall tube sampler. The thin-wall tube sampler 
provides a leSG disturbed sample than that obtained with a hand auger. 
However. it may not be possible to force the thin-wall tube sampler through 
some soil or Mr. and sampling wilh the hand auger may be the more viable 
aftemafNe. USIJ;lIIy it is not practical to use a hand auger or thin-walt So3mpJer at 
det:)ths below' 0 ft. The applicable SOP is: 

• Hand Auger and Thin-Wall Sampler 

c.s.::s Core Sampling Methods and Borehole Slopping Crileria 

Spld-barrel core sampling will be accomplished using an auger rig t~t drives. a 
4.2S-in. internal diameter hoUow-stem auge,. with 7.$in. outer diameter auger 
nights.. Soil samples will be collected using a 3.12S-in. internal diameter, 50ft 
continuous. split-barrel sampler. In each sampling plan. a nominal depth for 
each borehole is given. The borehole w;U be $8n1pfed to at least the nom_ 
depth. If conramination is. detected by field :screening measurements in the last 
cent interval above the nominal depth. drilling wilt continue until field setaening 
:$haws no anomalies in two suc:cassive sal'TlPle intervals.. This sto~ng criterion 
will be applied as a means of ensuring that the maximum infonnation on 
contaminant deptn is. acquired. Each sampling plan specifies. an analytical plan 
tor cores down to tho nominal depth. The pattem set by the analytical plan will 
b8' tot/owed for the complete depth of the borehole as detennined by the 
szopping cmerion. 

C5.3.1 Shallow Borehol.s 

Several TA-2 and TA-41 sampling plans call for core sampJes 10' be collected 
from shallow boreholes. limited to depths of about 1 S It where minimal 
penetration ot contaminants is expected. A s-tt core interval is,specified as the 
standard sample. Forease or S8lupand rapid drilling of shallow boreholes. the 
use of a 'ight--weighr drilling rig may be preferred OVe1'other methods. 

The stopping criterion described in Section C.5.3, will be used as appropriate 
and the 8P1=/licable SOP for shallow boreholes j,: 

• Hollow-Stem Auger 
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C.5.3.2 OINP Corll Sampling 

For tuff coring deeoer than '50 to 200 11. a dnlling M9 is needed Wlth capabilities 
greater ttlan tr'lose usee for the hOllow stem auger ngs. cesc:nbed abOve. Initial 
plans cresented in Chapter 7 ~11 for two borenoles deecer than 200 11. Section 
7.3.4 oescnces the tinning ana :amelinq stl'flteg'f tor these two oorenoles. For 
coop drilling rnethoCls. the applicable SOP is: 

• Onning Methods and Drill Site Management 

c.s.4 Surface Water Sampling Methods 

A GooteeI'! Model 0700 j.')enstaltic pump. or rts equIValent,. will be used to collect 
surface water samples. The Geoteeh MOdel 0700 allows. the union of the 
filtratIOn as.semoly with the pump al')d the sample contatne1" so that coIl«:tlOn of 
a representative sample is simplified and rne possloility of sample 
contaminatIOn is reduced. in this methOQ. surface samcles are tiltered and 
collected directly WItI'! mInimal elap:.eQ time. 

An alternate method is to collect surtaeo water as gra:;, s.a.mpjes. This method 
involves dipping a beaker. flask. or some other transter device into the surtace 
water to retrieve samples. The water sample an also be c:ol1ec::ed difec:tty by 
dipping the sample container into the water and filling. removing. and C3pp(ng it. 
This method is less useful when sampling shallOw watdrs such as seeps. 
springs. or shallow streams. The applicable SOP is: 

• Surlnce Water Sampling 

C.s.s Grounctwator' Sampling 

The sampling of the snallow and intermediate characterIZation boreholes at 
TA-2 and TA-41 is included in tne gener.U c:haraderiZ3tion of the OUt If perched 
water :ones, springs. or seeps are eneountftred at TA-2 and TA-41. tney also 
will be samQled. The applicable SOPs tor groun=water sampling are: 

• Purging of Wells for Representative Sampling of Ground Water 

• Fteld AnalytICal M~on Ground WatorSamp!es. 

CoS FHtkl Sample Screening 

FICId screening is defined earlier in Section C.3. Saeenrng measurements.ore 
applied to samples at the point of surface sample colieetion. 10. assess 
conditions affecting the health or safety of field personnel. Application of 
screening tor personnel health and safety is demiied in AnneX' III {Health and 
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FiBld IJncJ Lm:>omtol)l Invl/Stic:Jrion Methods . 

Safety Preject Ptan) of this OU work plan. Every sample taken nt TA·2 ~ TA .. 
4, WIll be screened fcr gress. alpha. beta. nnd gamma radioactivity. In addition. 
a noninstrumentaJ form of sample screening. lithological logging. will be 
performed for all boret1(lle samples. 

C.6'.1 

C.6..1.1 

Radiological SC .... ning 

Gross Alpha 

Meld scret!ning ot samples tor gross alpha conlamination is conduct"!d using a 
hanc:.netd :llpha detector and a rotemeter •. The detector is held clo:;e to the 
sample anc:1 is capable ot defecting .o;:lpl'Oxim:ltely , ()(J.200 coun:s per minute 
for an undned sample. Thlit instrument cannot identify specific rodionudides. 
The applicable SOP is: 

• Total Alpha Surtace ContamInation Measurements 

C.S.1.2 Gross Gamma 

Field screening of samolos tor- gnl'M13 radioactivity will be done using a hand· 
held gamma detector preba ana ratemeter :lS a gross indicator of potential 
contamination. The detector is. held close to the sample and is capable of 
identifying elevated concentrations. ot certain radionudides as an increased 
ratemeter reading above instl"l.lment background levels. The applicable SOP is: 

• Measurement of Gamma Radiation Using a Sodium Iodide 
(Na!) Cetedor 

C'.6.2 Nonradioacttv. Screening 

Organic: Vapor Detectors 

Organie vapor deledors. may be used to screen ~iecl borehole cores and 
sed samples at the poinr ot COllection. iwo purposes are addros.sed: personnel 
safety and the iclf!ntification of gressly conraminated samples. Two typeS- of 
deteaors. PIO,and AD. 31'& used to detect a wide range of vapors. 

EUl A MOdel PI 101 photoionization detedor (pro) or~ equivalent will be used· . 
as needed to detect organic: vapotS. This general survey instrument is capable 
ot detecting real-lime ccnc:entracions of many complex organic: compoundS and 
some inorganic: compounds in air. The in:itrument can be calibmted to a 
particular compound. However. it cannot distinguish between detectable 
compounds." a mixture ot ga:ses. ihe npplicable SOP is: 

AR,Work PI." forOU 1098 

• Health and Safety Monitoring of Organie Vapors with 3 

Ph(ltoionization Oetector 
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s.c.. A Foxboro. Model OVA-,28. o.r Its eQuivalent. will be used. This flal'M' 
ioni:atio.n aetecto.r (FlO) can be used as a seneral screening instrument to. 
detect the ~re--..en(;e o.f many o.rganic: vapors. The instrumental responS& is. 
relatIVe to. the response to. a gas o.f known co.mposnion to. wnic:h the instrument 
!'I:ls been c:.:llibrated. The applicable SOP is: 

• Health and Safety Monitoring o.f Organic Vapors wrth a Flame 
Ionization Oetecto.r 

C.S.2.2 Combustible GasJOxygen OGtoctors. 

A Gastec:h Model 13'4, o.r it:> eaUlValent, may be used to. determine the 
po-tential lo.r eombustio.n o.r exolo.sio.n o.f unkno.wn atmospheres. A typical 
combustible gas indicato.r (CGI) determines the level o.f o.rganic vapo-rs anci 
~es present in an atmosphere as a percentage o.f the lower explo.SlVe limit 
(LEl) o.r lower flammaoility limit {I.Ft.;. The Gastech Model 1314 also contains 
an o.xygen detecto.r to. determine atmospheres that are deficient or ennehc<:l in 
o.xygen. The applicable SOP is: 

• Health and Safety Mo.nltOring 01 Combustbl., Gas Levels 

c.6.2.3 Uthologk:' Logging 

Wthologicallogging of recoveree core will be petfo.rmeclto. des.c:ribe the physical 
nature o.f borehole cores. Lithological logging win be perfo.rmed by a geologi$t 
qualified to. describe subsurface lithologIeS and differentiate the val"ic)us strata o.f 
the Bandelier TLrtt. The applicable SOP is: 

• Uthologicall.ogging of Borehole Cores 

Fleld Laborato.ry M03surements 

The 3QOpe and nature o.f f/Old laboratory measurements to be used in support of 
the TA·2 and TA-41 RR are defined in this section. The field Iaborator, will 
I'rovide fast tum-around analysis. o.f samples for a limited number o.f analytical 
methods. The techniques used in the field laborato.ry can give primarily leYel I. 
II. o.r III data. as noted below. The field IaboratOfY methods previae b...""f:tet"quallty 
info.rmation o.r lower detection limits trlan can be obtained with field screening or 
survey. In se>me eases, they pro.vide a type o.f information that cannot be 
obtained wrth field screening or survey techniques. The intended uses. o.f the 
field Iabol'310ry results are: 

, • Guidance to. Field OpMations,. The use of 3 field laboratory can 
provide fast 1WTW.tround results to aid in directing the course of 
field work. thus lnaeasing tM effw:ieney o.f field operations. 
An example is the use of field Iaboroto.ry measurements to 
determine wtlen to. cease borel'lO:e drilling. 
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Field ana L.:Jborarcrv InvestlglJtjon Msthods 

2. Judgmenu:.l SOlmple Seleclon. Field laboratory analyses ot 
knowledge-based (judgmental) samC)les can enhance the 
etfectiveness. of the investigation. Based on field laboratory 
analyses.. additional samples having particular Characteristics 
eln be selec:ed: 

• 

• 

those WIth no detectable contaminants to define the 
~c;e ot a plume; 

those with the highest levels. to identity contaminants 
dunng source characterization. 

3. AnalytielJ Sample I.oad Reduction. Field laboratory provides 
the capability to relatively c;uickly and inexpensively assess. 
samples tor ~elected analytes. As a consequence, the 
submittal of a smaller number of samples to an off·s;te 
analytiQllabor.ltory can be justified by a base of lower quality" 
measurements. ihis approoch provides assurance that high 
quality measurements. are representative' and suHicient. tor 
docision making and can limit the number of samples that must 
be sent for more COZIly and time consuming analysis at an 
offsite analytieallaboratory. 

The selection ot samples. to be submitted to an otfsite analytical laboratory • 
based on field laboratory results is. required in this CU field investigation. The 
criteria to be used for making this selection depend on the focus and go811S of 
the panlcular inv~igation. described in the SWMU.specific sampling plans 
(Chaptll!r7 of this.OU werk plan). 

c.7.1 

c.7.1.1 

RadiologicaJ ~asu"lMnts 

Gross Alpha and Gross Seta Radioactivity 

Measurements of gross alpha and bela radioactivity can be used to acsess the 
presence ot plutonium. uranium. and :lmericium in samples, although 
identification of the individual ral",lonuclides is not possible by this method. 
These Level II measurements can be used 10 guide field oporations or to bias 
sample selection. For example. the alpha emissions from plutonium·238 are 
indisZinguishable: trom those of amer'icium·241 by gross ealpha counting. 

The method uses a thin-walled Nal detedor in dried soil samples in a fixed 
geometry. A measurement time of approximately 15 to 20 min is typical. 
Additional detail is given in Annex II ot this OU work plan and in the ER 
Program Generic: QA,PIan. The applicable SOP is: 

• SCreening Soil SarT1'Ies. for Alpha Emitters 

RRWanc: PI., forOU 10M C·'4 
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Field 1Inr:1 Laborarorv mvestlgatlOn MethOds 

C.7.1.2 Gross Gamma Radioactivity 

Gross gamma radioactivity WIll be determmed by the samma spectrometry 
I'I'Iethod. 

011'slta Laboratory Analysis. 

Subsection C.3 above, laboratory 3natvsis level!; are usee m U'!is OU won< plan. 
Otfsite laboratory anaty'sis are Intended to provide the highest Qualr.y (Level 
IIV1V) data requIred. As d~ In above In ~n Co2,S. samples to be 
submined to an otfsite analytICal laboratory WIll be COOrclln.ilted. hanated. and 
tracked by tne ER Program Sample CooralnattOn Facility. The standard lis: of 
analy'tes and quantifICation limrts is given in Annex II of this. OU work plan and in 
the ER Proc;ram Genenc OA plan. Standan::l comme:ciallaborotory procedures 
will be modified as described in Seaion C,7.' and Annex II of this OU work 
plan. 

Some OU '1098 sampling plans rely exclUSIVely on L.evel III data to support their 
objectIVes. Other plans use Level 1111 data tor field gwdance and use the higner 
quality results for limited purposes. Identlticatlon of methOdS frequently 
referenced in the OU '1098 sampling plans follows: 

• Gro:>s alphaibeta and strontlum-90: Analyses will ~ done 
using a gas flow proportional counter. 

• Gross gamma. cesiul"I'I<-137. t&ehnefium-99. and cobalt-60: 
Radionuc:lides are quantified by measurement of gamma ray 
photon emissjons in the gamma spec:trorTWttry method. 

• Tritium: Tritium in water samples or in moisture distined from 
soil is quantified by measuring the low energy beta emission 
wrth liquid scintillation counting. 

• Total and Isotopic Uranium: Analysis will be done by the 
Inductiviety Coupled Plasma (ICPj method. Isotopic uranium 
WIll also be coMSlC!ered for analysis uSIng alpha soectrometry. 

• Isotopic Plutonium: Radiochemical methods are used to 
separate plutonium from soil. followed by alpM spectrometry to 
quantify eolcn isotope of plutonium. Special radiochemical 
separation methods and counting tecf'lniques employing 
advanced instrumentation may be used :0 provide plutonium 
isotopic data in soil and sediment at low activity levels (Level V 
data). 

The following analyses will be used in t/".& TA-2 and TA-41 RFI. but are net part 
of tho common SUite of analyses in the SWMU~ sampling plans: 

• Appendix IX OrganochlOrine pesticides: The EPA standard 
method (SW 8080\ will be used 10 quantify PCBs. 

• Appendix IX Semi-volatiles OrganiC$, (SVOCs). The EPA 
standard method (SW 8270) will be used to quantify 
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Fiela and L:lbomtcrv Investlg3tlcfl Methods 

semlVolatlle org<lnic: compounds. 

• Appendix IX lnorg.;:lnic:s: The EPA st:ln¢lre method (SW 6010) 

wi" be used to c:uantify metals. 

• VOlatile Organics (VOAs): The EPA standard method (SW 
8240) Will be Used to Quantify volatile organic comgounds. 

Ceohydrologic Characterization ot Boreholes and 
Recovered Core 

Methods. used tor geohydrologic c:haraderizntion ot bOreholes curing the TA·2 
and TA04, RFI are described in the following discussion. 

c..9.1 Hydrogeologic: Measurements on Recovered Core 

CraVfmemc warer coment in intact core samples will be measured quantitatively 
by. weIghing mOisture loss due to oven drying by ASTM methOd 00453'-86 
(ASTM 1946.0743). This procedure also yields bulk density. dry density. and 
pol'OSlty. 

POrcsity (He Injection) Will be measured quantitatively using int:lct core samples 
by Amel'1C3n Petroleum InStiMe Method API 40. Section 3.58. 

Sarurated hydnlulic. conductivity will be measured using intad core samples by • 
ASTM method ASTM 0-2434-68 (ASTM 1946. 0743)~ 

Air/water relative permeability win be determined by the method of van 
GenLiChlen .. USing data from saturated hydraulic COnductivity tes:s and moisture 
charaderiStic eurves. 

c.9.2 Geochemical Measurements. 

Standard X.r.ty diffr:3dion procedures will be applied to powdered rock and soil 
samples. to·c:haraaenze the type and relative abundance ot mineral phases as 
follows. 

RR Work Plan fo .. OU 1098 

• <;lilY mineralogy. i<:Jolinite. illite. <lnd montmorillonite. 

• MatriX' m;oeQJogy. Silica polymor):lhs. alkali feldspars. and 
volcanic: glass. 

• Carbonat¢ mioemlow. 

• lega and mangan=: mineralogy. 
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Field ancJ Laboratory InvttStigatton fAetl'lOdS 

Other geochemic:al measurements are as follows: 

• ;ot31 grg:u'Iic:: campo. iotal organic carbon io crushect rock 
samcles Will be measured by COlTIDustlOO in a muffle fUfl'\aCe by 
ASTM methOd 0 .. 2974 (ASTtJl 1946). 

• Cot jon gxcharu;e QQilClty Cation ion exchange caoacnv Will be 
measured 00 cn.:s.hed COre sal'l'lClles using EPA methOd 9080 
(EPA 2985,04(9). 

C.9.3 environmental I soto pos Measurements. 

Cblodne-35!eblgrine-37. This. i:;otope ratiO WIll be measured by accelerator 
mas.s. spectrometry on ChlOride samples obtaioed by lea<:nlng' C\"USI'Ied. core 
-samples. WIth deioniZed water. 

Carbgn-l2'CiUb()Q-J:3. This Isotope ratio wIll be measurect by mas.s 
spectrometry on \Yater sample or porc water extracted uOCler vacuum trom 
crushed core samples. 

!jydrogenldeutetium. This j!.Ot~ ratio WIll be measurad by mas.s spectrOmetry 
on water samples or pore water extracted from erusned core sal'l'lClles.. 

Oxygco-J a'gx;xseo-, 5. This. isotope will be ratio measured by mas.s. 
spectrometry on water samples or pore water ex%rac:eC under vacuu.." from 
crushed core sat'!'lples.. 

ItttiuIIl Tritium activity will be meas.ured in water samples or pore water 
extracted under vacuum from crushed core samples by Ji<;uid scintillation 
counting methods. 

Cnrbon-,4, Carbon-,ot age cteterminatlons. will be C3nied out by accelerator 
mass spectrometry on pore water extracted from CI'\JSJ'\ea rock samples. 

Cb\orjru::~a. ChIorine--36 age determmations. will be carried out by accelerator 
mass ~rometry on water samples or solutions obtained by leaching cru:shec1 
core samples. WIth cteionjzed water. 

0.9.4 Straddle PackerTasts 

Carboo-l21coQon-lp isotgpe rntjg will be measured by mass speetromeny 
methods on in srtu gas samples extradod from di::;c;r'e'!e ctepth intervals in open 
boreholes. 
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Media Place Holder 
Target 

This target represents media that was not 
microfilmed. The original media can be obtained 
through the Records Processing Facility .. 

ERID# ------
Box # ------

Record Type: ';3/ f';,'1 i L.t 0 j 
~~~~.~~--------

Date: 11- Cl. .. C;L 
~~~~--------

Symbol: 
V \ 

Subject: (D(l~{ntltr : (l'!Cu\Ci.;.u Jon..o t> 

,~.f/:1i 1., Q .I'-1.t:. S n<:. 1\1(; (Yir!~ !'~'"'J 1r:Y\, ·::11,....(1101it,:,V1-
v ' ~ 

I:'JP~t: .. ·{Vl,11 () C\l ~ r(\ -I /"L, .P.lnn/{ {'J I ~;11-

., .... 
)~ . 
r ..... ..., 
• 
~ ..., ., --"7 



" . ,. 
" 

1. " 

". 
~. 

'. i 

, , 
.:: :',1 

",I ,·1 

'':1 ,', 

'R.l, 

.... ' 

" I 



Media Place Holder 
Target 

This target represents media that was not 
microfilmed.. The original media can be· obtained 
through the Records Processing Facility. 
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Media Place Holder 
Target 

This' target represents media that VIaS not 
microfilmed. The original media- can be obtained 
through the Records. Processing Facility. 
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APPENDIXE 

E.1 Introduc:tJon 

PERCHED ZONE (AU.UVlAL GROUNOWA'TER) 
MONITOR weLL.1NSTA1J.A'TlON . 

The Hazardous Waste Pennit (Hazardousa."'W'J Solid Waste Amendments. '984) 
issued to the United States Department of Energy (owner) and. the University of 
CaJifomia (operator) contail"ls several SpeciaJ Conditions in Moduie V11I. Sec. C. 
The first condition relates to Perched Zone Monitoring. Th$ condition required 
the installation of five additional monitor wells or borings in l..osAlamosCanyon. 
These new monitor wells include LAQ-3A. LAOo4.SA. LAQ-4.sa LAo,..:.5C. and 
LAO-6A. and are located near LA0-3. LA()..4..5. and LAo-S. Older monitor 
wells include LAO-C. t..Ao-'.\.Ao-~ LAC>-3. LA().4. and LAO 4.5. 

!.os AIamc)S canyon was created by an east-trending perennial to intermittent 
stream that has. cut deeply into the surface of the Pajarito Plateau. The strum 
flow has eroded. transported. and deposited alluvium in the stream 'channel of 

. Los Alamos Canyon." The origin of the drainage area of the canyon heads on 
the flanks of the Jemez Mountains. west of the plateau and con:s.ists mainly 
sands. gravels, cobbles. and bouldersdorived from densevoleanic roeks. 

The shallow aJlwial aquifer of Los Alamos Canyon is charaderized br sands. 
gravels. cobbles,. and boulders. This;.aquifer exists 8$ zones. of satunWon along 
the canyon bo1tom and is perched on the underlying Otowi Member of the 
Bandelier Tuff. The aquifer is of fimited hori2:ontaJ extent and is dependent on 
surface water tor recharge. Spring snowme1t nm-off causes water leY. in the 
aquifer to rise and the aquife1'" to· advance down the canyon. In early summer. 
,the water levels typically decline and the aquifers retreat up the canyon. 
Summer run-off causes 1he water leve/s to rise and the allwial aquifer to 
odvanco down the canyon: the lack of nJn-off in the fall and winter causes. the 
water levels 10 decline and the aquifer 10 retreat up the canyon. These same 
hydrologic effects resutt from treated industrial and/or san.itaJy effluents from 
TA-2 and TA-4,. Thus. depending on the amount of recharge. the satu1"ated 
1hickness of the aquifer will vary. 

E.2 w.n Drilling and COmplfJtlon 

Monitor wells \.Ao-3A. LA0-4.5A.. LA0-4.5S. LA0-4.5C. and t...\Q.6A were 
drilled and completed using the same basic eq\.Iipment and method.s.. The 
methods generally followed the recommen-dations. of the Resource 
Conservation and Recovery Act (RCRA) Greund-Water Monitoring Technical 
Enforcement Guidance Document creGO) to the extent practicablo and. 
allowing for some modiflC3tions based. on more than 4Q years. of experience 
with monitoring initiated by the U.s.' Geological Sutvey. These methods are 
described in this. section and are a~icable to these rwJW wells. Details of each 
individual well completion are provided in incUvicfuaJ figures. discussed later in 
this appendix. A pilot hole was drilled with either a standard continuous-fUght 

. auger (4.5 in. diameter) or cored wi1h a hollow-stem auger (7.2S-in. hole 
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(Alluvial ~l!Jf'1 McnitDfi'5 W"JI/nstaIJa1icn- AppendixE 

diameter) .. The depth to the base of the alluvial aquifer-was determined by'the • 
cuttings. and drilling pressure or- by direct Inspection ot the continuous core ' 
retrieved, frcm the hole. 

The c:haraderiS!ic::s of thlt alluvium (hele collapse) require cort$tnJdicn of the 
mondor-wells mrough a holrow.stem auger. Accordingly~ the pilot ho'e prcvidecl, , 
a guide for reaming the hole using a larger diameter hoilow-stem auger (6.25 in. 
i.do.; 9.62.5 in .. o.ct.. with a ,0.375-in. 0.0. bit). This bit was run in the pilot hokt 
with a knockout plate", and the auger joints were equipped with OaRing seals. 
The hole was. redriUed below the base of the, aquifer.. 

It waterwas.ef1CClurdered in the pilot hole. it was necessalY to fill the 6.25-1n. i.d.: 
hoJJcw.s:em auger with waterto a leve' ~ to,the top of the 8quiferto:keep. 
sands. and gravels. from Nnning:into,the ":)lIcw stem when the pIa:e in the bit: 
was kncckect out. The plate W8$ knockeo our and theaugerraised,O.5,to·'.Oft,' 
to anchor the casing on the bottom of the hole. The 2-in.-diametercasing was 
set through the hollow Slem and rested on the plate. The lowest portion of the 
c.a$ng consi$1ed of one ortwc> 1()'ft lengths of screen with a plug at the bottom. 
(In 1hree w~Cs.. a: 5.ft blank section was extended below the screen to provide ' 
forboilerdescent to assist in c:ollec:dng and equate sample volumes. 

, A. premix cement ('1 105) was uSetJto seal'.-r of the hole and toconSUUCt the 
wellhead. and acccmpanying security cap. The cement mix' came in 6C).I), bags. ' 
a::'''.)ut 0.5 tt3 per bag .. Thtt brand name of the mixture was Quikrot •• rnarkeled : 
bol ,he Quikret&eom.,any .. A1Janta... Georgia:30234.. ' 

Two·1ypeS of weUsecurity caps were used'in completion of the monitor wells. 
The first type was a S1andard S.62S-tn. o.d.. stCHH casing set'info·the cerrwL, 
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. The top of:he casing was secured with a hinged plale and hasp welded to'the , ,," :.; :,: 
ca::ing. The other type ofweJl security W8$. the 8.625-In. o.d. steel casing set. . :,', ':,':;~ 
into the cement.. covered bya removable "mushroom"cap·macte from a 13-in. ' , ",.:.,' 
$Ieel c:a:sing about os It long with a steel plate welded Ie one end. The 13-in. ' 
casing with cap ,was. set on the' 8.625-in.casing~ Slots cut through, the side of 
the cap and the casing \¥ere aligned to receive a 'steel bar that secures thre-cap. -
10 the top, of the casing. A, hole through the bar allows-a lock: to· secure the cap 
and prevent removal of the bar. Both types of caps are shown in Figure· &1. 
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: , " 
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, " . ~' .. 
.,. ;., .. 
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Well develoPment was carried out using several. techniques. in COmbination'. " , '," ' ", " 
However;. none of the monitorwelfs. that have water in them have yet been aI:)fe .. >" 

, , to meet 1M tuft)icfiy requirement of 5 nephelometric IUrbidity units. This was as. '. ,: 
expected. based on previous experience with the 25* to 30-year-old U.S.,' " .' , :' ':' 
Geological Survey monitor wells. which still, yield samples. with considerable ' ' , '; " 
turbidity .. The turbidity results frcm the flOe !SUSf,:)ended days and silts found in ' ' , .,' '/ 

, the aquifer;. These days and silts ate derived 'rom weathering of the ash matrix " : :,~ 
of the tuft. As,a result. the smallest size screen generally available from,,' , , 
c:ommerciafsourc:es (O.010'J.n.) .. with matched sand size (0.010 to' 0.020 in.). .. , 
,was used. in completing aU the new-wells. The presence of. these ~ " -e" . ' .. 
sediments and the fluauarion of 'the thickness of the aquifer have hampered 01'" ';::,'. 
prevented "II developmr.lt,. even without suspended sediments entering the , ", , ':"', ' 
wells.during bail~g. ' :',:: ~'~ 
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Rgure E .. ' Two types of wellhead $e\..""Urity lOCkS used on 
canyon observation welts. 
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The monilorwells. were- developed using a surge block. pumDing. bailing. and ' 
jefting.. At 'east two· merhod:s. were used in eaeh monito!" well. The choice of 
m«hods depetlded on the depth to ,water-and observations of the saturated 
thickness.. Jetting was. the n'1Oa commonly used method and was applied to all ' 
of ~e t.os.AIamos.Canyon monito,..wells. 

'The monitor wen elevafion~ measuring' points (MPs) .. and coordinates. (New 
MexJco'Stare Plane system) are shown in, Table &1. Well chatacterisrics aN 
presented in' Table E-U. 'The- log. c::asing schedule. and construction details tor 
each weD are- found in Figures E-2 through f.14~ Locations of ~e oOselVabon 
wells-and holes. are indicared in Figures 4.4-2. Alluvial groundwater-exists in .: . 
ITIOSt of Los-Alamos. Canyon wnere surface stream flow occurs throughout the 
year. 

£6 Los. Alamos.. Canyon 

Lcs. Alamos CanYon monitor well tAo-3A was compleled in alluvium underlain 
by tuff .. Groundwaterwas perched on the weathered tuff (Ftgure &6). 
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"Three monitor wellS- were completed near LAO""-S. Two of the monitor wells 
'WIin" dry but were compJeted' as. monitor wells. because there is a posaibiIity' of 
the alluvium or sand lenses. in the underfying ailtstone and· claystone becoming 
saturated. during storm run-off events (Figures E-a. e·9. and e-10). The 
siltstone and. day$Ione underlying the alluvium is.associated with the basaltShar .' 
unc::ferfies.theaJJuvium to,the east. Wateroccurs in sand' lenses within the . , 
:sibtone and claystone. 
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Los AJamosCanyon monitor-weIlLAO-6A. was completed through the alluvium 
into the top of a, basalt flow (Fegura f.14). The monitor-well contained water 
when completed but went dry'during the summer 8S the ac;uifer rerreated up the 
canyon. 
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&ge/'ld«i: (A/Twia/ Aawferl MoMOf'tfIO' Wttlilnsta.llatit::l .. 
," -, 

'. Tab,. E-l. ObslffVlJtion Well ElW1ItJOttS ~na Measuring Point 
~" 
'" -. 
.;. 

Pvc _. -. 
Topor ClISIng l.IInd Surtac. MfMSUring NIIIW Muit» sr.r.. Plat» ;. 

'" 
5tH/ MtJllSurlng D:ltum. or Pointto/.Snd CoordlJM1.atB.'" kIRl .. -, . 

,J 

Casing Point BI'1ISS Cllp SUrfat:tt Datum NQrthing &sting '4 

~ 

(ftatxwe (It.abow (ftabove --
SM/evelj SMleveQ SlMlevel} 

LAOo3A 6S8O.38 6S19.83 6579.40 ..0.43 . ~ 773037.645 497736.54S 

LAOo4.5A 646'.56 6400.38 6459.89 .0.49 , i7't 989.595 5C32S5.sQl 

LA0045B 646'T.'76 646059 6459.31 .,.22 i 77'1 992.47i 503303.058 

lAQ..4.SC 6459.23 6458.72 6457.63 *1.11 -: 772 0,4,,4'3 S03!303.OSB 

LAO-6A. 6396.73 Ei3~6 6395.88 -0.38 , m 281.902 50S 977.349 

LAQ.C 7049.98 

LAO., 6836.24 

." LAo.2 6592.97 

LAOO 657'8.'0 

LA 04 6518.73 

LAQ.4.5 6451.75 

•. , 
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(AJIwiaJ Acurfen Monitoring, Wei/Installation 

Oepth Ollpth 

DlIr. o.t. Drllltld CCmp/ettld 

Drill«f Compl.tlld (It) (It) Dat. 

tACJ..&\ 9-14-89 9-14-89, 18 '4..7 9-14-89 

LA~ 9-13-89 9-14-S9 20 18.5 9-14-89 

t.A().4;.58 9-'5-89 9-16-89 :35, 34.9 9-16-90 

LAOo4.SC 11-21..a9 1,-22-89 2S 23.3 1'-22-89 

LAo-6A. &-'7-89 &-'''-39 15 14..2, &-17-89 
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(Allwial AQUder) '/.1onttr:mnq Wel11rt511JJJaticn 

Geologic Log 
7050.0 ft land surface datum (LSD) 

Cobbles and boulders 
in matrix of sands and 
gravels.. dry (alluvium) 

'figure E .. 2 Los Alamos canyon observation well LAO. C 
(completed August '970. water level 2.5 ft). 
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,Geologic Log, ' 
6836.3,ft.land surface datum (LSD) 

- - -, - - - - - - ~ 

Cobbles and boulders 
in matrix of sands and 
gravels~ dry (alluvium) 

----------------

Silt and clay with some 
sand and graver (tuff 
weathered. in places)' 

8" 

Rgure &3, LosAJamosCanyon:observation well LAO- 1 
(completed February' 966. water level 4.6 ft)~ 
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Figure E-4 Los Alamos Canyon observation well 1.J1.0- 2 
(completed February 1966.. water level ".011). 

RR WorkPf.n torOU 1098 

... 

.;.. 

,. 
,.<0 

-" "" ..:.. 

.. -.:.;. 
"! --I 



,,' ". 

, .;.: ... 
'~', '. ,,< ". .: 

... ' , . 
" '~ '-

, • 'pO' 

'. ',- . ~ .. , 

"', 

.;. ". 
" ' ...... 

.. ' .... 

, , r, 

' ... ; .... '. 

, .' ~ . .~. 

.. ' .' 
" ~ . '. -
" .... ' 

.. ' 
,~. " 

" ...... '."':'. 

. ' ' .. 
" ' 

"., . 
, " 

.. ,' .. " 

" ' 

" , 

", # \ 

. . 
.' ": ..... :,' 

.... ',' , 

, ' . 
, .. ,', . 

. ': ,.' 

.: 'J ' •• ". 

'.~.. .' :,' ~ . ' 

" , 
~ "',' ' 

, I",' , 

Geologic Log 
6578~1 ftland'suriacedatum (LSO) 

0 --' ...... ~ - - - - -- ~.-

5 
Cobbles and' boulders 
in ,matrix of sands and 

10 gravels,: dry (aJluvium) 

,15' 1£ 
~.-..--------~-

20, 
Silt and. day with some 
sand and gravel (tuff 

,25·: . weathered in places) 

,,30: 

Rgu~ £..5 Los Alamos, Canyon observation well LAo-.3 : 
(completed February' 966. waterlevel'S.S ft). 
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20 

Figure 1:-6 : Los Alamos Canyon observation wellLAO-3A 
(completed September 14.1989. water level 7 tt). 
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Geologic Log .. 
651 8.7 ft land surface datum (LSD) 

o. --------~-~ .... 

5 Cobbles and boulders .x c 
in matrix of sands and .!! 
gravels .. cry (alluvium) al 

10 .--'. ::::.. ., 14" 
.:::; _. 
i" 15·. 
C'·: .-. -- -. - -- ~ _ .... -- -

·20 

Siltand claywith some 

25 sand ana gravel (tuff 
weatnered in, places) 

'30' 

,. 

. Figure E-7 Los Alamos Canyon observation well LAO.04 
(completed February 1966 .. watarlevel12.6 ft) •. 
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Geologic Log· 
6451.8 ft land surface datum (LSD) 

Cobbles ana boufaers 
In matrix of sanos arn:t 
gravels. dry (alluvium) 

.... -.-...-.~----

Sntstone ana Claystone 
'YIitn layering of day 
and gravel (Puye Con-
glomerates aSSOdated 
wr.n basalts) 

--~ ... ---....,~-. 

10" 

Figure E-8" " Los Alamos Canyon observation well LAO. 4.5 
(completed April 1969. water level 4.5 tt). 
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Figure E-9 Los: Alamos Canyon observation well LAO-4.SA 
(comple:ed September, 4 .. 1989 .. dry) .. 
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Figure E·10 Los Alamos Canyon observation well tA04.$ 
(completed September, 5.1989. dry). 

RR Work Plan 1orOU 1098 

.'\ 

'" -
• 

, --". 
". 
v 



~ l[" " 

i, ,,"'" 

" 

"I' . ' 

... ~:'~.: :~",,'-
" :,","" \ ... " 

. ' 
" 

,! .",' " •. 

. ; .~. ~'. ' .. 
. ." 

"'. ~ < • ----s::. _. 
Q,. 

,~,'. '. . ... ' 
"" .",". , " Q: 

'''',' 

, .. ' 

, ' 

, " 
~' • < 

.', t :_ , 

:-"' '~, ' 

. ~,,.', 

''> •• 

" 
" ' 

.",", ,. ,'. 

• ","t,., 

~.,' . 

, . ' 

• ,"""I' •• 

o 

5' 

10 

15, " 

20 

25, 

30 L 

'Geologic log 
6457.63 ft land surface datum (LSO) 

Cobbles and boulders 
in matrix of sands and 
gravels.: dry (alluvium) 

- -. - - - ~ - .... - -' 

Siltstones and. claystones. 
, with lenses, of sand and gravel: 

par.. of Puye Conglomerate and 
., associated basalts to the east. 

eft 
C -ce' ... 
(,). , 

c 
.2. -C,.) 

::J 
"--eft 
c·' 
o· o. 

,FIgure E-11 LosAJamos:C3nyon observation well LAO-4.SC 
(com):lleted November22. 19S5."waterJevel11 ft)., 

',,: '~'.?:~,~~,.~, ... AA WorxPlllft iOt'OU 1091 

ApndiiE' 

. ,: . ':":',:~::;(;'; 

." ': ,"": ,; 
.... I, ,. 

, ,.' , 

, .. '. ',' 

" ",' 

.. " 
'!' ! 

, " 

, ' .. 
• '''I ", 

':,:' 

. ~ " :' ;.~'. 

.. . 

I", 'I ~" 

',,' ,', ';. 
"" 

. .', ,.' .. ': 
"\(,', r .• '~,'.~ 

.&.~ •• 
" ' .i,:." 

. \ ~', 

" 
'.", 
',:. 

: I.: .. 
, !. 

<1., 

" , ',' 

." ", 

, .. 
..... . ' 

",i 

" ' 

·~~·.I< 
~ .: ' 

~.' '. < " 

~ '/' 
',' .. ';"" 

.:"" ; .. 
'" ' , , . 

-..• ::;): 
" ,"":' ... 

. ' . ~ 

",' ,,"\ 

, '." ". ' . , 
", 

< .' • .:~ 

': ;, ... , , ::'~ 



'. " 

------~------------~------------------------------

30 

Figure E-12 L.os Alamos canyon observation well L.AQ..5 
(completed February' 966. Dry). 
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'Rgure E-13 Los Alamos Canyon observation well LAO- 6 
(completed February 1966. Dry). 
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FIgure E-14: Los Alamos Canyon o~rvation well LAQ..6A 
. (completed August 17~'SS9 .. water levelS.O ft). 
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Radiol09ic:l1 Sutvt!!!V MerhoCs 

APPENDIX F - RADIOI.OGICAI. SURVEY METHODS 

F.1 Introduction 

R:tdiological field s.urveys ar" pmnanly scans ot the lane surface using' c:i:rect 
reading or reccrding Instruments. For the TA-2 anc TA .... 'l OU WOrK 'Plan. 
radiological surveys are used to icientlty and refine loeations wnere 
contamination above screening levels may exist. \,\'hile f'le93trv8 field survey 
resul:s are not neeess.1n/v conclusive evidence for the aesenc;e of elevated 
levels of radioac;tive conmrnlnants. the proosollity that sucn contamination 
exists can be minimiZed WIth the 'Prooer design anc executIOn of raciologjcal 
surveys. When elevated contamrnation levels are detected. survey equipment 
allows the precise location of not spots to be determined for SUDseQ~nt 
discrete 50il sampling. 

Radiological s.urveys to detect surface contamination are exce;:!tionally 
convenl8nt and ra~ to Qrry out. Survey metl'lOds have tM QlSad'vant3ge that 
t."e x-ray and gamrnao-ray signatures are strongly attenu::lted by solid matter. 
and therefore contammation below the SW'face (In most c:ases. ciepthS greater 
than '·2 in.) are not detected reliably. A. second disadvantage is that minimum 
detection limits are highly isotope s'PKlth:. depending upon the nuclear 
characteristics of the decaymg i$OtOr:>e • 

F.2. Gross Gamma SuMrys 

Several instruments availnble that are suitable tor gamma survf¥S indude: 
~ meters. Nat detectors. of various sizes (with rateme'lers. and sc:a1«s). 
and Geiger-Mueller csetec:tors. The prefetTed instruments are mic,:ro.R meters 
with the ability to measure Slo*RIhr. and 201n. by 2";n. Nal detector'$ with a 
ratemeter capable of displaying 100 cpm. Some d.i.scret&measurement or 
continuous·measurement instruments also are available using the same 
detectors. SUNey'& typically are conducted by carrying these instruf'l'1eflts at 
waist height at a slow walking pace and observing and recorc:IU1g the ratemelef' 
response. M8aSUrement also may be made at the ground surface to aid in 
identifying the ;:treSe1'lCe of localized contamtnat;on. The applic:able LANl ER 
SOF"is 

• Measurement of Gamma P.acsiation Using a Sodium Iodidf: 
(Nal) Detector 

F.3 t.cw-Energy Gamma Surveys. 

FlDI.ER and F'HOSWlCH instruments are most commonly used to detect 
radio nuclides which emit low--energy gamma and x·ray radiation. 50tb 
instruments are optimized to detect tow-energy photons. SYCh 8$ the 60 keV 
gamma emission from americium-241 or the x-rays that aceom;Jany the decay 
of most heavy radionucHdes including uranium. 'Plutonium. and other 
transuranies. Discrete- or continuous-measurement recording options are 
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available. Surveys. typiaalty are conducted by carrying tho instruments dose 10 
:he- srcund surlace~ or attaching ~he instruments 10 tnpocs. and observing the 
I'3temeter Qr scalar. Also. measurements-may be made at the ground surtace to 
inc:enrify ana preoseiy' locate highly localized contamination. ihe applicable 
SOPs-are: 

F.4 

• N~a,.. Surface and, Soil Sample Sere ening tor Low .. Energy 
, Gamma Radiation us;ngtne FlOI.ER 

• Near Surl~ce and Soil S~ml'le Screening tor l.ow-Energy 
G.1mrna Radiation using the PHOS\illICH 

Gamma SpectrOmetry Systems. 

The Energy Measurements Division ot EG&G·las Vegas. ol'er:ues the 
Oepanmenr of Ene"SY's Remote Sensing l..3,borafory. This labor.:uory maintains 
state of the art,ground· and airbome·vehicle based gamma spectrometry 
systems. which have btMn valuatlle dunong a numDer of environmental studies 
involving radioactIVe c:onta~nalion· at ~OE; 000. and other sites (see Table 
FA ... '). FiguntF.4,.l c:ontains.!)horogl'3phsof typical tricod·mounted and ground
vehide based in situ systems used in a receM' rodiological survey of surface' , 
soils.at:he DOEs Rocky Rats Plant. 

Grcund-ba:sed. (in situ) gamma sj:)ectrOmetry systems (shown in F'tgure F.4-1) 
us.!t J;qu;d rnrrcgen..c:ooled high purity germanium lHPGe) detectors mounted on 
an easi~ tripod. or on a retractable arm aIIaChect to a four-wheel drive 
vehM:te. The retr.lCtab/.e arm on the vehicJe.ba.sed system allows the deledOr's " 
height above- ground to, be varied from essentially ground level to about ten 
meters... A height ot about 7.s meters typically is used. :mel lead oolUrnators can ::: 
be used to vary the cone angle available to the detector's sensor. 

, The-vehicle a'solcontains a c:omj:xr.tfl" processing facility so raw data processing 
and preliminary contamination mapping' can be performed in teal time in' the 

. :ield. Subs.eQuenr refinement' ot the data occurs offsite resulting in a map, of 
individual radionudides. (or groups ot raoionudides emttting gamma rays.of 
similar energy). Airbome gamma spec::trOmetry systems differ from grouncl
baSA!Id systems because they use arrays of senSffive defectors. 

Minimum det~le activitieS (MOA) for several radionucfideS of interest for the 
T A-2 and T;""&'T OU 'are listed in.Taele F.4-2. Minimum detedable activities are 
listed tor born ground-based (in situ) and aerial·based systems. Because 
gamma-mys. ant strongly attenuated by solid' matter. gamma survf!l'/ methods 
are useful only tor the uppetl"l"lOSt portion of the soil honzon. For example •. for 
me- 60 keVemission charadenzing americium-24'. for a uniform distribution, 
with depth .. approximately 95% of the unscattered gamma rays reaching the 
detedorwoufd originale within the top6'em of the soil and approximatety 99% 
woukl originate within the top 9 em. . 
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Table F.4-1. Past environmental applications of the A~mote SenSing Laboratory's samma -\ .... 
s 

spectrometry systems. 
'=' r 

SURVEY ISOTOPE$OF 
-:) 

SITE t..OCATlCN DATE lNiERESi APPUc.;..T1ON 
7 
.J -Arn=·' " Enewetak Westem 7m·'2179 Cleanup -~~ 

AIOII Pacrtic ..." 

Gnome carlsbad. arn·gm Cs~37 Azessment 
, New Mexico 

Johnston Westem' 418Q.8/S0 Am:·' MatJp;ng 
Atoll PBClfic 

Middlesex ' Middlesex. 7/80."/80 Ra=e :eteanup 
Plant New Jersey 

KeUex Jersey'City. 9/80-"180 UZ3SZ18 Assessment 

New Jersey -n,ZJ2 

Area " Nevada Test 618'·9/8'1 ~., ,. Sito 

Areas 2. Los Alamos 9/82 ~4' Mapping 

,S. and 2't NaU. Lab. Cs.,37. UZl8 

Areas '·13. Nevada Test 6181.3J86 All measurable Maopmgt 
'5-20.25. Site Invemory 
26 and 30 

Maralinga South 5187·7187 A"·' nr • Survey su;IPOft 

Ausuulia Cs'37'. U238 

Rocky Flats Golden. imO ~"'. Assessment 

Plant Colorado ~ 

'.' 
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Agu,. F.4-1. Photographs of i", SItu gamma spectrometry systems. operated by the Remote SensJng 
taDonltory. Pho~hs. are from EG&G (Tipton eral. 198' .. 0695) • 
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T ... FA-2. TypiI;:aI minimum detectable activities. (MOA=» forsurtace soils using the Remote SenlSing . 
'LabotaIcwy's in:situ and heticcpter-Oased gamma spectrometry systems. 'f 

ISOTOPE 

~"T 

~ 
U:z::lS 
UZ3a 
es,1:17 . 

,1'/31 

eot!A 

H8JCOPTER% 

uCilm:. 

0.1' 

400 

0.03 

1.0 

0.02 

0.02 
0.01 ' 

INSmfJ 

uCilmZ 

0.006· 
:30 

0.003 

0.04-

0.002' 

0.002 

0.001 

1) An. infinite (uniform) surface distribution of radionuc:lides. is, assumed. MOAs· are from the' EG&G 
repotIS cited in the teferet'lCf!' lisL AduaJ values can vary by a faciO" of two,or more at speafic'sites.: 
depending upon background.. 

2) Alitude 30 m..: speed 60 knots. 20' NaJ(T1) detedors. (12.7 em :It 5.1 em). 1 second acquisition time. 

, 3) Height' m. 2Q%. n-Type High Purity Germanium Oetedo~, 10 min. acquisition time. 
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Minimum delectable activities also are Strongly isotooe dependent. as inalC3tec1 
in Table F.4-2. lsotooe def)enaency ,$ due bOth to tne energy ot the emISSion 
(Iowor energies are more strongly attenuatea ana gIVe /ower detector resoonse) 
:lnCl the branching factor (fraction of raOIOadtve cecays Which gIVo !"ISO to 
gamma rail emts&on). Of "artICUlar relevance to tM InvesngatJon tor tI'le 'iA·2 
and TA04' Ou is the relatIVely lOw 5ensl'tlvlTV TO ph.nonlum emiSSIOns. pnrnarllv 
due TO the lOw branching facTer. However. senSltivny is excellent to Cesium· 137. 
uranium·23S and ·238. ana amenclum-24' (tt'le c.au9"ter proouc:t ot the 
relativelv shert lived isotece ph .. ltentum-24'). All of these are imper'!ant 
contamInants et concem at tne TA·2 ana TA"'" OU. The spec:remeter SVSlem 
can be optimiZed 101' spedic lsotepes or interest in the survey. 

The usual approach fer dedUCing plutOnium distnbutions frem gamrr.a-ray 
1echniQues is to. measure the easdy-detected signature from amenClUlT1"'24, and 
10 apply a facter accounting fer tne amcneiurTVplutonium ratio at the SIte. This 
appreach assumes that the mtie docs not v:uy ever the site due to either 
j:)8rtitioning of amencium and plutenlum by enVIronmental processes. or the 
existence of ph.r.enlum at vanous ages ana initial i:so1opic mDCTures. 

Fractionation et amencium and plutenlum in the emnronme:n has rarety oeen 
observed, and past stUClIeS generally have snown tl'te process. to. De negligible 
at arid orsemiand sit~ such rut TA-2 and TA-4' . In addition. the plutonium and 
americium source histery at 7..\-2 .1nd TA ..... , is unusually well defined. 
Therefore. the TA·2 and TA-4' OU is especially well SUited to use .. ;uneneium 
surface survey results to deduce plutonium levels, In any cnse, the 
plutonium/americium levels will be measured at all TA·2 and TA-41 SWMUs 
from discrete sampling to confirm that the americiurnlplutonrum 1$ adequately 
well known and the ratiO is. invariant across the> OU. 

Results frem radielogical surveys usua~1y are expressed in units of \.I.Cilm2. 
Converston to units ef pCilg reQuires some knowiedge or assumptions. ~ 
the venical and lateral distribution of the radionudida in the soil. 

Source term size also MS a strong impact en IOwet'detection limits. Table F.403 
and Figure F.4-2 give some ccnverslen factors and illustrate the lewer 
sensitivity for point versus unlfcrmly distnouted sources.. For example. consider 
a typical in SitU system configuration WIth a detector height of 7.4 m and a 

corresponding field of view ot about 300 rrr: (20 m diameter). For a uniform 
surface distribution of amerieium·24'1. the minimum det~ activity (MOAl is 
about '1' pOi/g, or 0.36 mCt for a l:IOint source. This senSltMty is. comparaCle to.. 
er better than. that ef FIDl.ER or PHOSWICH systems (not raaicnuelid.,... 
specific) operating at a height of a.bo1.r. one meter abOVe land surface, wrth a 
corresponding survey area of several square metem. 
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Figure F.4-2. iypic:sl MDAs and distnbuted source MOA curve tor Rocky Flats 
buffer .:ene surface soils. Cata are from the report on the in Situ survey Of Rocky 
Fiats (ReirT'l3n , 991. 0722). 

ISOTOPE MOA (pCi!C;l 

Am="n 0,9 

CS13'1' 0.1 
UZl'8 4.1 

Aa=1S . 0.2 

~ 0.2 

J<"'C 0.2 

MOA. • Minimum Oetectal:lle Activity. AlB where 

RR WoritPl .... forOU 10i8 

A • ActIVity read on graph (pCi/S) for e·, 
6 • 8ranctUng rates (gamma/disintegration) 

f2c. .. three standard deviation statistiQ' uncertainty of typical 
background spec:trum 

"'15 minute ac:ql.lisnion time 
.. 20 % Sate N·rype HPGe detecnor 
• 7.5 meterdeteaorelevation 
"40 meter grid 
.. uniform distribution averaged overtop 3cm 
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Table F.4-3. Geometric factors Influencing minimum detec:table activities. Data are from the- reoon: on me a«'I8J :! 
radiological survey of the Rocky Flats Plant (Boyns 1990. 0696'). ' . . . :;: 

, 

Finite Am-241 Sourc. 
Correction Factors Versus 

Aroa ot Contamination 

Source Diameter Correction 
(meters) Fador 

10 37 
20 9 
40 3.5 

60 2.2 
ao j.6 

100 i.3 

140 '.1 
>140 1,0 

Correction Factors Versus 
Area of Contamination 

Diameter 01 
Contaminatecl Clrcutar Corntc:tIon 

Area (meters) Fador 

5· 300 
10 .. 100 
25 10 
50 6.5 

100 2.S 
200 1.2 
300 ',0 

00 1.0 
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Enen;y's. Rocky Flats Plant. Golden. C()lorndo ... · EGG~106'·7.1129~EG&G 

. E'nergyMeasurementS. Golden., Coloraao. (Reiman 1991.0722) 

. 
Tipton. W. J ... A. e. Frit::lche. R. J.J4lt1e. and A. E. Villaire. Ncvember 1981. 
"An In Situ Determination ot 24.1 Am on Enewetok Atoll," EGG .. "83."778 • 

. EG;iG Energy Measurements. Group. Golden .. Colorado. (Tipton ot 4.11. 1981: 
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Media Place Holder 
Target 

This target represents media that was not 
microfilmed. The original media can be obtained 
through the Records Processing Facility. 
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Media Place Holder 
Target 

This target represents media that vvas not 
microfilmed. The· original media can be obtained 
through the Records Processing Facility. 
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Box # &23~ 

! j "' 
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Media Place Holder 
Target 

This target represents media that ""as. not 
'. microfilmed. The original media can be· obtained 
.through the Records Processing Facility. 

Box# ,,;(~ 
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Date: 

Symbol: v· "'" ~"...... I" ? -' f'" f\ I \ '-11 r .... ··~ 1 ...... 1 I 'I:'""U ·.· .... )1/,. 1 7(, 0-1 ((. 
, J -.. ( l" I I 1 . : . ,}, : 1,) (.x I I"..\'" I 

v' 

·Subject:011¢~d:O(- ,,,('.,,,LJ..,"~ ..Jf:ll~ 

~ 1-/1 \ hll \""1\' J;, .. ,...... \ I I" ........ -y: n:,.. .""",. """,.,....., --;- /'I/"."': r: ,,..,.!--,-I'" ('. 
, ) JJ : I I V I \ Y. 1""1 \ >. : .J,-. I .~, 1 I 1 J":', I i ~ I I r 'L \ - -. I ~ '?'; \ \ V ~ "",) . • \: 

J 
11-\ I ~ 1+;.,,1) 

.... .;;. .. -• " .:) .. 
" o;j 

2 -.... 
.-
S , 
'0 



...... ' 
'.~ ,:« ....... . ,. -, 

" -, ,. 

.. : ~'''. 

, . 

'- ' 

'. , .. 

, ',: 

~." ... ~ ,.~ 
., ,."., 

. ,~, ... : i 
, " 

.,0", • 

" ", 

.., I"', 

" 1'''·, 

,,' 

'I t .. ' 

',' 

: :',~.t~:: 

~', . 

, " 

, .. 

, ", 
~:', , 

" l' 

""', j 

,,' 

,', 

'" . , 
, .f 
',~ . 

.. , ' '. 
',,',t 

" 

','; ,", 

.. ~ ... : 

. ' 



• • 

•• 

• 



d. 
o 

' .. 
", , 
,', .. 

'.':,;: . 
• • ,.0 

t ,I, 

", 'I: .. , ,. , 

~ , ' , 

'. , 
'.' 

: ).' 
.. '; 

.... :. 

, . 
, -:'11 
'. I. . , .~ . 

".", 

.

.•... ,'.:. 
'. /;: 

,'" . ~. ' 

" 

-".; 

','., 

"-,. 

," .:':' 
""" 

;. '",: .. :~ '" 

:. /;'; 
.,:'. 

,.:.;. 
. . . '\' ,~ 

,. ," 

:', .' 
,", 

, '. 



·' . . " 

••••• 

•• 

e' .. ' 

.: 

APPENDIXH 

P'roj«I 

~ ~--------------------I F"IatI 

TA-2 and TA-41 Operable 
Unit Work Plan Contributors: 

Education and Relevant 
Experience 



,'"',*,' ' .. 
,.' 

~ ... 

'. " 

.... ,1"t' ' 

" ... ' 

, . .".. ~ 

..... ........ 

. ,' " 
" 

: 

:"'" 

':.: .... , .. ~,' .. 
• 'A'" 

.' 

,',' . 

iI", 

• J .,-:. 

: " 
, , 

Jt ,I .... 
," I 

, ' 

"~ .. 
, " 

.. ~"'. 

';,.' 

'/ 

, .... 
,' .... . 

~ ..... ~ ; 

", 

, .: .. 
" . ," 

" 

.'. 

~.," ....... ." 



---------_. ---_._---_._----- --_._-_.- -_._------ _ .. 

e. 
VIa'*' Plnn CO..!!!!!.~'!.!.ors:_ ____________________ _=A~ixH 

APPENOIXH 

TA·2 and TA-ot, OPERABLE UNITWORK PLAN CONTRIBUTORS: 
EDUCATION ANO RELEVANT EXPERIENCE 

I. AOMINISTRATIVE MANAGEMENT ANO TECHNICAL CONTRIBUTORS 

NAME ANQ AffILIATION 

P. A. L.ongmire, INC·9 

EOUCAnONrexpegDSE 

Ph.D_ Aqueous. Geoel'Iemi:!OrlY 

. ~ '7 years combined ~rience 
in flelQ hydrogeoc:hemistlY. soil 
cnemistlY regu1atory ovef'Si.gnt (NMElO). 
UMTRA project. 3nd RCRAlCEf1Cl..A 
remediation (R.F. Weston ). Principal Instruc
tor for Ground Water Geochemistry and 
GeocnerniC3l Modeling courses for Ameri
can Assoc. of Ground Water Sdentist5and 
Engineers. Numerous. pubUc:ations in 
poer-reviewed joUt'Nl1S.. Frameworks Studies 
principal investJ9a1or for geochemistry. 

ERPROGRAM 
ASS]GNMEbT 

Project Leader for 
TA-2 and TA...t.1IOperable Unit 
Preparation or all chapters 
in work plan. Coordination of 
aU aspedSof work plan 
preparation and ted'1nCal 
oversight. 

. . •. C. J~ Chisholm-Brause INC-9 PhD. Aqueous and Suttaee 
Geochemi$tty 

Deputy project Leader 
OU,098 

·e 
I','" 

',-" . 

- . ': ':. " . 

P. Gary 8ler. INo.9 

Tracy Glat::maier. EES-S 

·5 years expetierIca in 
geology. geochemistry. and 
waterresources. NumefOUS 
peer-revtewed publications 

PhD. Inorganic Chemisby 

• '9 years experience in actinide 
and environmental chemist1y research. 
process development and IinefRCRA 
project management. Over, 00 pub
lic:mions in peer-reviewed joumaJs. 
Member of nationaVintemabonal com. 
mittees in actinide c:hemi:stIy. 

as. Chemical Engineering 
M.S. Industrial Engineering 
(Engineering Management Option) 

·7 years experience in engineering and 
protect design and management; 
data acquisition ana analysis atmo:opneric transport 
and diffusion: 

. - 4 years experience in management. 

. RA Work Plan for-OU 1m 

.. , 
;") .... , -,-, 
'":= ._.i 

,r .. , ... .. -. ...... ' .., 
.~ ,. .... 
'-" 



. " ' ,~" '~.~',.' . 
' .. 

•. ; .•.... Robert Vocke. EM .. , 3 

:" :.: .. ,'KeVin J.,Waltflf". ERM/Golder 

.' .. 
, ' 

. '" .,'., 
'~ .' , :J ..... 

, ~'- .. -

'" " 

Ph.D. Water' Resources 

"'6 years experience in hazardous. 
waste site assessment. Including wasto 
management. regulatory compliance. 
and program mnnagement. 

M. Eng. Environmental Engineering 

.,8 years.ot expenence in site investigation! 
. remediation enganeering andmanagemenr. ' 
extemNe knowledge of federal compliance 
programs.. surface water quality issues. 
NPOES permitting. 

" ":' : ILTECHNICALCONTRIBUTORS 
' ...... 

.. '" ' .... 

: :;," ': : ·.:,~AME AND Af8u.qlON 

.:' ':: .- . :.;Koit.hryn D. Bennett. eM-8 

"- ,- . 

EJj,UCADQtPEXEEBIJSE 

M.s. Environmen1a1 Science 

"3 yearsuperience in NEPA 
biological activities induding 
L,aboraIory wet1ands evaluation. 
endangeredlthtealened specjes 
shJdies.. and. environmental databaSe 

. developnent. ., . 

". ; , .. : ... , ?aula ~ 8enino~ ERPNGolder- M.A.. Intemation~ Studies 
• ,' '.' - (Energy Management) 

.. , 

: ~, 
, ' .. 
: ..... , 

, .' 

.,0 years of ~e in program 
development and implementation of 
regutatory comp~nc:e audits and 
prq:lef'ty a.:ssessments. 

., ":'" >. Rebecca Brown. ERM IGaJde",. MS. Geology 
. ',' 

" , .. 

' .. 
) ... " 

, . ' 
" . 

~ . , 
•• "" '<c. 

". 
'-f' 

. ' .... ' 
" .. ' 

'. 

., yearot e~erience in investigating 
a:speds of geochemisuy and transport 
of tmrium in :soils and lUffs and assisting 
the Remedial Investigat;on and, 
Feasibility Study of two CSRCtA sites. 

as Envitonment!lJScienc:.esl 
Applied GeoIogy~ Northern 
Arizona University 

as Environmental ScienceJGeology 
·2 yearsot experience in environmental 
studies.. 

. RR Work Plan forOU 109& 

.... - ," .' 

Work Plan CcnrributofS 

ER Program Manager: 
EM-13 Group Loader 

ER support contractor • 81M 
Program Management: 
technical coordinator 

TA-2andTA-41 OU . 
ASSigNMENT 

NEPA biologic:al 
ovaluat;on 

EAsuppott contrador- ERM .. 
Program Management 
sampling design. data quality. 

. objectives. TA-1 input 

ER support contradOr'
Golder Asscciates. SWMU 
descriptionlrer.,eon::h 

Work plan preparation. 
technical illustration 

Technical review 
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Wo~P~n~wo~~ __________________________________________ --= 

L:lrry Dziuk, E~MJGolder 

T. S. Foxx. EM..a 

Bruce Gallaher. ERM-8 

Anthony Gallegos. ASI. Inc. 

Valerie Rhodes. ERM/Golder 

Ph.D Toxicology 

~o yea~ of Olq)oncnett in human 
and ecological toxICOlogy. multimedia nsK 
assessment. haZllrdous wasTe SITe Investiq:nlOn. 
and Site health anCI safetY. 

M.S. Biology 

• '8 years field ecology and 
waste SIte Cf'lOll'3denz:ltlOM experience. 
Adjunct Professor. Univer:>rty of New Mexico 
Author of books and public3tiOf"oS on plant and 
fire ecology. 

MS Hydrology 

.,5 yea~ experience.n 
waste management In 

contaminant hydrology 

Ph.D. Radiology and Radiation Biology 

·(Radioecology) 25 years of experience 
including extert!We research on environmental 
transport of l'Ddionuc:lides and development 
of a model to simulate biomnss and nutrient 
uptake dynamics in variousdimatic: regimes. 

M.S. Mineral Engineering 

'":l years of expenenc:e in environmental and 
geoteehnic3J engineeri:'tg and consutting. field 
assessment ancllaboratory and analysis. 

Brent F. Russell. ERMIGolder M.S. Environmental Sciences 

Tami Wiggins. ERMlGolder 

"4 years of experience in preparing 
techniQI work plans and quality assurance 
project plans. implementing site charaderi:zation 
adivities. and designing drilli"9 and sampling 
pla~. 

M.S. Applied Geography 
(Environmental Studies) 

~ years of expenenc:e in research1ng. 
writing. and editing environmental ~ 
ments. biological surveys. transportation 
s:udies. and geographical artides. 

RRWoric PbIn forOU,098 H-3 

ER support comraaor-S1M 
Program Management; 
technICal COOrtlinator 

NePA biological evaluation 

PrincipoU Inves:i9ator 
for Hydrology WIthin 
the ER Program 

EM support eontrador-ASt. 
Inc.; ec:oIogical transport 

ER ~ contrac:tor- ERM 
Progtam Management: SWMU 
description/research 

ER support contractor-
Golder Associates: surface 
and subsurface watertr:lnSpOr. 

E'P. support contractor- ERM 
Progr3m Management: 
tec:hnic:al research and editing 

. ,. 
oJ 

r 

' .... . , -... 
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8r:lC Wik:cx.. ES-1S 

W. C. FrancIS,. C¢nsuJrant 

Jamie-N. Gardner .. EES-1 

,T. L Morgan.IN009 

Ph.C. in Watershed Management 

.. 10 years. experience in Hydrology/ 
Natural Resource Management 
w8$fo site charaderi2alion expo. 
enence. Adjunct Professor. University 
New Mexico. Authcrot books.and pub
lications on plant and fire ecology 

• Graduate ot Kansas City Jr .. C¢II0ge. 
Civillmecnanic:al engineering 
courses. at University of Kansas anct, 
University of New Mexico. Fony ye.\rs 
expenence in field engineering and 
surveying. and 3S years. LANL supervisory 
ex;lerience. Extensive knowledge of 
rnainren3nceteonSfruc::ion at 
virtually all Laboratory technical areas. 

Ph.D. Geology 

-'6 years~ asa petrOlogist 
and structural geologist on petrologic 
and goothennal problems. in a variety 
of young volcanic sysremsall overthe 
watem United States and Cantral America. 
Ftameworic Studies. technic:al team leader 
for1he ER program. 

MS Economics. 

"7yearsexperience in Laboratory NEPA 
pcograms.and managemonr experience in 
eomplianc2 and CEARP activities. 

MA Anthropolocjy~ 
Ph.C. Candidate in Anthropology 

• 17 years field experien<:e .. 
induding 6 years as laboratory 
archaeologist.. Adjunct proc:ossor. 
University of New Mexico. 

M.S. Engineering Geology 

"'6 years. experience in hydro-
logy field studies. regulatory ove,... 
sight (NMEO). NURE project and 
plutonium proc:ess chemisny. 
Cunently OA leader for INC div .. 
ision activities in the Yucca 
Mountain Project. 

. RRWorkPl.nforOU1Cl91 

Work Plnn Contnbutors 

Hydrologist 

TechniQI review 
archival researCh 

Geology 

NEPA 

NEPA cultural evaluation 

CA. HS&E. hydrology 

e.: 

" ". • ' 
" 

, , 
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Work Pia" CortfnIJ1!to~ 

R. A. Pennoman. Consultant 

Aimee Partain. INC.OO 

ilL ADMCNISTRATIVE SUPPORT 

NAME Af;iDAFEJLlAIlQN 

Beverty Oickinson. INC.9 

Yvonne Hemng. INC.9 

Stuce Fretwell. INC.9 

Angie Panain.INC.OO 

,RAWork Plan for-OU10H 

Ph.D. Inorganic Chcmisty. 
Sc:.O.(h.c.) 

·50 years e:xpenence m actinide 
chemisay ana raaiation d'\emIstry. 
ExtonsNe grouo ana mat"lBi;emeftt 
experience at LANL. Over 150 put)--
lications in poerooJ'fMeWOd journals. 
Member of naticnalfantematlOnal 
c:ornmrttees on actinide cMmlStry. 

.. $or)nomore in Environmental 
Engineenng. New Mexico T~. 

EIlUCAIlONlEXfEBIEtu:e 

.. 21 years offICe management 
and '0 years word ~. 

.. 9 years office experienc:e 
andword~~ 

SA Quantitative EconomCs and 
Oecision Sciences UnivelUy 
of California at San Oiego 

• Senior Los AJamos High School 

H-S 

0' • 

..:. -. ,. .... 
-' 

App!!!'1dDt H.. .. 
., 
.~ 

''; 
""l. 
'"-

T echnica1 review. 'W, 
at'd'rivaJ researctl -.-t 

~ .... .... 
.., 
:) -'" .. " .... 

' .... 

Wori< !)&an preparation. 
technical review 

TA .. 2 and TA-4':f ou 
AS,SlGf;iM EN! 

Coordination. 
wort< plan prep;lration 

Wori< plan prepatatjon 

Woric plan prerpa:ation 

Wori< plan prepatatjon 
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Af)oendix I 

APPENOIXI 

NATIONAL ENVIRONMENTAL POUCY ACT' (NEPA) 

ANORElATEDOOCUMENTS 

The N E? A evaluation and document preparation tor OU '098 is an ongoing 

process. Updates to this section will be made as documents become available. 

The status OU '098 N EPA work as of May 24. 1993, is as follows: 

Desaiptive Title 

·NEPA 

DOE Environmental Checklist (DEC) 

• Cultural Resources 

Initial Survey Summary 

Final Report 

• BioiogiCilI Resources 

Initial Survey Report 

Final Report 

. RR Work Plan 10rOU' ON 

Status of Doc:ument 

LANllntemal Review 

In ;:regress 

In Pf09le5S 

Completed 

ComtIleted and underreview 

""'7 

.. 

• 

,-
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~. ' : , . 'NabcnaJ &vi1'Cnmf!ntaJ Poliev Act and Rtjla.t~ Documents Aopenaix I 
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1.0 

BIOLOGICAt. SUMMARY 
TA-2 AND TA-41 

OPERABLE. UNIT 1098 

JNTRODUcnONANO FURTHER INFORMATION 

Ouring 1992. t..evel I field surveys. were conducted by the 8iologic::l1 Resource 
Evaluations Team (SRe:T) Of the Environmental Protection Group (EM-S) for 
Ol)eracle- Unit (OU) 1098. Technical ArQas-2. and -4,. Site charactenzation 
requires .surface ancsub$urlace sampling within the technic:ll areas and l.os 
Alamos Canyon. Further information concerning, the biological. field surveys· or 
OU 1098 i$ conrained in tho fuJI report -Biological Assessment tor 
Environmental Restoration Program. OJ:)erable Unit '1098.·' The biological, 
assessment will contain Sj)ecific information on survey methods, results. and 
mitigation measures. This-assessment will also contain information that may aid 
in defining ec:clcgQJ pathWaliSand vegetation restoration. 

2.0 LAWS 

Field surveys. were conducted for compliance with the Federal Endangered 
Speae:s. Act ot 1973: New Mexico's Wildlife Conservation Act: New Mexico 
Endangered Plant Species. Act: Executive Order 11990 (Protection of 
Wetlands): Executive Ortler 11988' (Floodj:)Ia;n Management): 10 CFR 1022: 
and OOE Order5400. T. ' 

3D MerHOOOLOGY' 

The j:)UrpQSe- of the surveys. was threefold:. <,). to-determine the presence or 
absence of critical haoitat tor any State or- Federal sen:sitive. threalene'd. or 
endangered j:)lant 01" animal species. within the au boundaries: (2) fo identity the 
presence 01" absence of any sensitive areas such as flocdj:)lains and wetlands 
that may be present wah;n the areas to- be sal"fr.)led and the extent of these 
areas and their general chllradenstics: ~nd (3) to j:)rovide additional plant and 
wildlif&d:lta. cc~ng the habitat types within the OU. 

These data provide further baseline information about the biological 
components. of the site chamderization and a determination of j:)resampling 
conditions. This information ;s also necessary to support. the National 
Environmental Policy Act (NEPA) documentation and determination of a 
Categorical Exdusjon forthe sampling plan, for site charaderization. 

Personnel of the- OU proj:)Cse to collect sediment samples and surface and 
subsurface samples.. Scil sampfes. will be collected from surface and subsurface 
sites. &.tbsudac& char.aaerizarion will involve drilling he/aU!)' to or exceeding 
200 1t: in depth.. In some locations. trenching may be necessary. 

EM-8 maintains. a database fhat contains ha1:)itat requirements for all State and ' 
Federally listed threatened or endangered plant and animal Sj:)eCies known to 
occurwirhin :he boundaries of I.os.AJamcs Nationall.aboratory and surrounding 

.. RA.WorkPl .... forOU1098 M-V1993 
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Aopendixl 

areas. Mer searcl'ling this d::ltabaS8. a habitat evaluanon survey (Level II) was 
conducted nearcy. A Level II survey is. penormed wMn area..~ are present mat 
arc not highly disturbed and could potentially support threatened and/or 
endangered SDeCles.. Tec:hni<;ues usee in a Level II survey are designed to 
gather data on the percentage of cover, density. and freauency ot both the 
underslory and overstory components of the plam community. 

The l'Iabitat information gathered throu9h tl'lo 1ield surveys was then 
compared WIth the habitat reqUIrements. for species 01 concern as. identified in 
tne database searcn. It hablt.lt requIrements were not met. then no tunner 
surveys were conducted and the site was conSidered cle.al'co of any impac: 10 
State and Federally liste<:S s!)eCies.. It habItat requirements were met. then 
specific surveys for the SpecIes 01 concem were cOnducted. The spec:ific 
species surveys. were done in accordance with preestablishecl survey pt'Ctocol$. 
which olten required certain tneteoro\09ical and/or ~ COnditions.. 

In each Iocntion, the National Wetland Invemoty r..~ and field checks were 
used to note all wetlands and flOodplains. within the survey area. Criteria 
outlined in the Carps cf Ent;tnet:rS W~tlanas Delinea:lI':m Manual (1987) were 
used to note charadenstlC& of wetlands. flooaplains, and np;:an:ln areas.. 

4,0 SPECIES IDENTIFIED 

Database searches indicatoct tl'l:lt the species of concern for this OU were: 

Peregrine Falcon, F'ak;Q peregrinus-Federal endangered 

Bald Eagle. H&JiaHtus l&ucocephalt.JS-Federal endangered 

Common Black-Hawk. Buteogallus antnracinus-State endangered 

Missis&ippi Kite. Ictinia misstssippiensis-Sbtcs endangered 

Broad·billed Hummingbird. Cynamhus Jarirostris-Sl:lte endangered 

Willow FlycatCher. Em/:Jidorrax mulii-$tate endangered 

Spotted bat. Euderrna maculatum-$tate endangered 

MeadOw jumping mouse, :z:u,us nlJdsonius-State endangered. and 
Federal Candidate 

Jemez Mountains salamander. PIMhodon neotnexic:anus-State 
endangered and Federal Candidate 

Says pond snail t.ymnaea captera-Sta:e endangered 

Wright's fishhook c::adus. tJlamrrul1aria wrighti;..$tale endangered 

Santa Fe cholla, Opuntia viridif/ora-Stat& endangered 

Grama grass cactus, Tcumeya papyrac:anrhB-State endangered 
and Federal Candidate 

Western wood lily. 1.11ium philad&lphicum var. andinum-State 
encsangerod. 

RR Work Plan forOU 1098 

--. • 

.-

.~ 

-' .... 
, . 



National Envrrortmenral Policv Aa an<l Related OOcumt!nts 

S.O 

5:., 

RESUL.TSANO UmGAnON 

Threatened. Endangered. and Sensitive Species 

A:!;. a result ot a habitat evaluation and ~reviou$ data obtained for OU 1098, five 
species have been tOClted within the area or have potential for occurrence 
there. These species are the :spotted bat. the meadow jumping mouse. the 
Jomez Mountains. salamander. the Westem wOOd lily, and various raptorial 
bird$. BREI should be contacted before any soil S3mpling is conducted that 
COLIId ci$urtl 01" oiSlUpr these s.peQ~ 

The spotted bat is found in pinon-juniper. ponderosa. mixed con iter, and 
nparitln haCaats. ilNO cmic::ll requirements for me $l)Ol1ed bat are Q :sourco ot 
water ana rocst sitfl$ (eaves. in cliffs or rock crevices). In. Los Alamos Canyon. 
~e roost sites were plentiful: however, water aC)peared to be somewhat 
limited. In April ot t99f. a portion of the cliff face (an area with small caves and 
tCCk crevices) of lo$. Alamos Canyon was searched for any physical evidence 
of use by the bats. No evidence was found. The same area ot Los Alamos 
Canyon was'then carefully explored tor any suitable water. which is defined as 
small ponds or pool$ ot sIow-moving water. A few nmrginat walenng areas were 
found. Mist"'flening tor bats in Los Alamos. Canyon was. conducted during July ot 
1992. No spotted bats were CilptUred. and none have been found in similar 
anempts at TA-16. i'A-36, and Bandelier National Monument. No adverso 
impact lNilJ occ:urto the ~ned bat (if present) as. long as small caves and rock 
crev'ices are not di:sturbed and the water sources within the Cilnyon are not' 
altered. 

The Jemez Mountains :salamander is. found primarily in spruce-fir and mixed 
c:cnifer habitats beIween 722S and 9250 It elevation. 11$ habitat requirements 
are very :speeific: t:lIus. :sSq)es. and decaying logs which the animal utilizes as· 
temooraty refuges. In Los Alamos. Canyon, the :stoep Cilnyons provide the 
necessary habitat requirements fol" the Jemez Mountains salamander. 
~s have previously been observed or coilOded in upper Los Alamos 
Canyon by S. A. Williams (August 1974 at rhe ;unctm of the upper fork), O. A. 
GL.1hrie (summer 1978 noar the headwaters of Los Alamos Creek). C. M. 
Bogert (June 1979 aoove the reservoir). and C. A. Ramotnik (May and June 
1985- near Camp May), In May of 1985, C. A. Ramotnik found one Jef'MZ 
Mountains. salamander in the middle section of the c:anyon. approximately 
1 mile eas: of the Diamond Drive bridge overpass (SE 1/4 Sec'16 T19 NR6E) 
and apprcximately at the western edge of TA-4 'I. This site repre$ef1ts one of the 
fowest elevation habitation sites documented fol" the Jemez Mountains 
salamander. Mitigation measures for protection ot this amphibian include 
allowing fallen logs to remain in place and limiting slClpe disturbances. 
espeOally on north-facing aspedS. In addition. vegetation on slopes which 
coutd provide CCNerto the saLamanders. shOuld not be cleared. 

The meadow jumping mouse prefers habitat containing permanent streams, 
moderate to high soil moisture. and dense and diverse streamside vegetation 
consi:Wng at grasses .. sedges. and fotbs. Oue to i1s long hibemation period. the 
rMadow jumping mouse is pnmarily active trom June-S8f)tember in the Jemez 
Mountains... In 1992. small mammal trapping sessions within Los Alamos. 
Canyon ca;ttun!Id no meadow jumping mice. However. this area may support a 
small population. and further trapping is. required to verify their presence or 
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absence. These traOPlng surveys should 'tlk~ place durin<; their actIVe period. 
June-$eptemoer. Only additional survey work wrthin L.os Alamos canyon will 
venfy or negate the presence of a meadow lumPIng mouse population In ttle 
aroa. Oistureance to the waterway ana streamSide vegetation ttlat constItUtes 
their habitat shOuld. be avoided. 

Several soeoes ot raptol'S (birds of prO';l) are known to occur WIthin Los. Alamos 
Canyon. Nesting Slfes tor tl'le Turkey Vulture (CiJtnanes aura), Fied .. ta,led HawJ< 
(Buteo jamtJlcensls). Amencan Kestrel (Falco spaIVe"uS). Flammulated Owl 
(Orus flammeolusi. and Great Homed OWl (Bubo Virgin/anus) have oeon 
canflrmed wrthin the lower canyon. In aOdition to spades. lISted as threatenec or 
endangered, all !'aotors receIVe some level of protection under New MexICO 
Statutes Annotated. Chapter 17·2-'4. This statute protec:tS the birds. trom being 
captured. hunted. or maimed. Arry disturtlance that mIght disrupt ractors should. 
be avoided. To determine the breeding season for any of the local rapton;. 
ccnUld 8RET in EM-8. 

The Western wood lily (Lilium pf71ladelr>f'I,cum var. andinum) occurs. in 
ponaeros.a pine or moced conifer holbrtilts between elevatIOns of 6000 and 1 Q 
000 ft. It has crevlOUSly been reported from Upper Paianto. Water. and F'rijoles. 
canyons. Since L.os Alamos Ctlnyon meets the Westom wood lily's habitat 
requirements, there i:o a high potential for its occurrence there. Further 
vegetational surv~ will be reqUIred to venty sts presence or ..tlOSence • 

S.2 W.t1anclsJFlocdplains 

There are wetlands located within the boul"ldarie$ of OU , 098. Monitoring and 
delineation of these areas will be required imrnedia1ely prior to S8"",ling in the 
Clnyon bottoms. Sampling fors.rt& eh:lracterization in canyon bottoms. may haVe 
to be modified slightly to avoid impact to a wet~nd. Potential floodplains are 
found within the c:anyon systems and must also be considered when planning 
soil sampling. 

6.0 BESTMANAGEMENTPRACTICES 

Impacts to nonsensitive plant species should be avoided when possible. Off· 
road driving is. especially harmful to plants and soil crusts. Vehicular travel 
should be restricte<t 10 existing roads whenever possible. Revegetation for OU 
, 098 will be included in the final report -Biological Asse~ment tor 
Environmentnl Restoration Program, OU '098: In addition. BRET IT\3y be 
consulted to dfJIermme suitable speQeS. for seeding. 

Additional mitigation measures. incJude the following: 

• Avoid unnecessary disturbance (t.e .. p:.rking areas. equipment 
storage areas. c1100f"08d travel) to surrounding vegetation during 
the ac:tunl sampling and when traveling into sampling sJtes. 

Avoid removal of vegetation along water sources. drainage 
systems. and stream cl'lannels.. 
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• Avoid disturbance to vegetation along canyon slopes 
~eciaJly in dtatnage areas. 

• Avoid tree removal. If tree removal is required. conract BRET 
for evaluation. 

In addition to the:se mitigarion measures, BReT also requests.notrticatio~ ot any 
activity that would disturo the vegetation before that activity is acrually 
conciuded. 

The -Biological Assessment for the Environmental Restoration Program. 
Operable Unit 1oge-- will be evalualed by the US Fish and Wildlife Set"'lCe for 
compliance with the Endangered Species Act. This federal ager.~·.' may 
require additional mitigation measures that are nor represenlec J.' this 
summary. However; SRET will be notified it .ndditional mitigation measures are 
required. 
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