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1.0 t'iTRODUCTION 

This report presents th~ results of the Site Clwrnctcrizntion of the TA-41· ?6 Underground Diesel Fuel 
Storage Tank (UOFST), The services were <~uthorizcd by Mr. Henry 'Nunes, D&O Group, Los Alomos 
Nationnl Lnborntory (I..A'!\!L), through Mr. Perry Trujillo, Johnson Controls Northern New Mexico 
(JCNNM). 

1.1 Purpose and Scope 

The purpose: of the site characterization wos to determine:: the existence ofTPH and t'CB contamination 
in the surrounding soil from the TA-41-76 UDSFT. Specifically, the project would look to differentiate 
possible contamination resulting from spillogc or leakage as determined by the vertical extent of 
conwmination. Project tusks included: developing a Site Characterization Plnn: reviewing available 
documentation: conducting drilling operations to collc:ct samples of soil borings from around the tank; 
perfonning laboratory analyses of soil samples: nsscssing the results: nnd fonnulating appropriate 
conclusions. A copy of the Site Ch:trnctcriz:uion Pion for this project is included in Appendix A of this 
report. 

The project went through appropriate LANL reviews nnd was perfonned in accord:mcc with npproved 
site health, safety. und emergency response plans. The project wns performed in accord:mcc with 
applicable Department of Energy (DOE), LA~L. :md State of'New Mexico rcquiremcnl'l. 

:.o PROJECT D£SCR.IPTION 

The TA-41-76 UST is located on the south side of Building.:: in Tcchnicnl Area 41. The TA-4 t-76 UST 
is a 560 gnl. wnk used to store diesel fuel for a gcm:rator housed in auilding. :. The S60 gnl. tank is n 
replacement tank nnd wns installed in 1992. A small active surface strenm is loented approximately tOO 
feet south of the t:mk and 30 feet lower in elevation than the tank. An alluvial nquifer is associated with 
the strcum but it is not believed to have been impacted by opcrntions associated with the UST. The 
stream flows through a concrete channel the length of TA-41. There nrc no private wuter supply wells 
within a 1.000 ft rodius. and no municipal water supply wells within n one mile radius. Th.::re is no 
record of any major reportable spills nssociatcd with the: wnk and no record of leaks from the existing 
tank or the previous tank. 

3.0 PROCEDtJR.ES 

This section provides an overview of the procedures used during the 1icld investigation of the TA-41-76 
UST. The field nctivities followed the procecurcs specified in the Site Charnetc:ri:r.ation Plan For TA-41· 
i6 lrDFST prepared by Benchmark nnd npproved by LA.'\IL. 

3.1 Utilitic:s Idcntific:ntion 

Prior to drilling activities, JOJNM personnel identified utilit)' locations nnd marked underground 
utilities throughout the nrcu of investigation. The proposed drilling loe:uions nnd n description of the 
size. depth, and method of boring were submitted for approval and an Excavation Permit was granted. 
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3.l Drillins: Procedures 

3.2.1 Borehole Drilling 

Four boreholes were drilled to collect soil samples for analysis. Drilling methods were consistent with 
those idcntilicd in the Site Chnractcrizntion Plan. 

Prior to drilling it wns dc:tennined that the bonom of the UST wns appro:-;.imatc:ly 7 ft below the ~urface 
requiring the boreholes be drill<:d to at least S feet deep. Soil samples were collected at the surfacc·~.S 
feet and at every S foot interval thercaf1er. Final borehole depths vuried depending on location. 
Boreholes No. I. 2. and 3 were drilled to suflicient depths: borehole No. 4 was finished nt 2.5 f~ct. The 
drilling encountered hard rc:si!lt.nncc and small pieces of cement and it was decided thnt this locntion 
would be abandoned due to diflicult access. Locations of the boreholes nrc !ihown in Figure 3·1. 

Boreholes were drilled :s.s close ns possible to the tank without risk of hining or drilling into the UST. 
Borings were ndvanced to a depth of nt least 8 feet using continuous t1ight hollow-stem auger methods. 
The borehole:; were ndvanced by drilling to S foot depth intervals, removing the nugcr center plug nnd 
driving n split spoon sampler 30 in. below the drillir,g face. Following removal or the split-spoon 
sampler, the center plug was reinstalled nnd the procedure was repeated at the next S ft interval, All 
downhole sampling equipment wus decontaminated between sample intervals und locations. All hollow• 
stem augers und other drilling tools and equipment were dc:cont:rminutcd before usc, between borings. 
and at the end of the boring work • 

.. .,., 
,J ......... Borehole Abandonment 

When borehole drilling und sampling was completed. all boring !.:~cations were plugged with bentonite at 
the surface. Upon determination to either remove the tank or remcdiatc the surface cont.nmination the 
boreholes will be: abandoned by filling with cement, in accordnnce with the Site Choracterizntion Pl::m. 

3.3 Equipment Calibrution 

The Towl Petroleum Hydrocarbon (TPH) Field Anulyticnl Kit was calibrated daily using the cnlibrntion 
standard provided and in accordance with the m:mufacturcrs instructions. 

3.4 Deeontnmination 

Personal protective equipment (PPE), s.1mpling equipment ond heavy equipment was decont.,minntcd on~ 
site, in nccordancc with procedures spccilicd in Section 3.4. Decontamination, of the Site 

Charncterizntion Plan. 
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:'liitrilc gloves were washed with dctcrg~.:nt (Aiconox) u11d water. :md then rinsed in deionized wntcr 
before removal. All disposable J>PE (ou:cr gloves) were n.:movcd :md dbpo~ed in plastic tr:~sh bngs as 
solid waste. 

All sampling equipment wns dccontnminatcd prior to smnplc collection. between snmple collection. nnd 
between borch"lcs. S:~mpling equipment was scrubbed in " solution of detergent (Alconox), and rinsed 
with tap w:ttr:r und then deionized water nnd nir dried. Snmpling equipment wnshwntcr was 
characterized and sent to the TA-46 wastewater treatment plant. 

The drill rig and all drilling equipment were cleaned and rinsed after the drilling nctivity nt TA·SO. Only 
clean augers, rods. samplers, and other downhole equipment were used during the drilling. Plastic 
sheeting was used at each borehole location <~nd beneath the drill rig to c~,nt<~in accidental hydraulic 
leaks, cuttin!;S. nnd any other m:Jterinls that could pot.;:ntiully contaminate subsequent sampling sites. 

3.5 Sample Collection 

Soil samples were collected to determine levels of pot~:ntinl surt':tce and subsurface cont:~min:uion. All 
sampling ~:onductcd at TA-41· i6 UST was in accordance with the S itc Chnracterization Plan, Section 3.2 
Sampling Procedures. 

Soil samples collected from the split·spoon were inspected immcdi:1tcly upon rctrievnl. Initially the soil 
was classified llsing the Unified Soil Classilicntion System (AST~ 0~488·69 Visual Manual 
Procedure), and recorded on the boring log (~\ppcndix B.). The contents of the split·spoon were 
transferred to u stainless steel mixing bowl for compo~iting. Duplicate ~am pies were collected from the 
compositcd mixture for nnalysis using. the TPH Field Test Kit with duplic:1tes sent to a contract 
!<Jboratory for analysis to con linn the field test kit results. Copies ot' the Field Borehole Logs !'or the 
investigation arc contuined in Appendix B. 

3.5.1 Quality Assurance/Quality Control (Q!VQC) 

The data collected during the TA-Jl-i6 Diest:l Oil UST invc~tigntion nrc being used to determine th.: 
presence: or nbl-cncc of diesel contaminants in the !-Oil around the UST. and to determine if any 
cont:tminnnts were from UST spill:~gc or leakngc, ns evidenced by the vertical extent ofcontamin:ttion. 

The: QNQC sampling was designed to provide an indicntion of' the reliability of the: Jield dntn collected. 
Reliability was ensured through the collection or~ s~:t of Qt\/QC samples concurrently with the tield 
effort. The QNQC s~mplcs w~:rc: t4lkcn in accordoncc with U.S. Environmental Protection Agency. SW· 
846, requirements. QtVQC s4lmplcs included one trip blank, one tield blank, one licld duplicate, and one 
equipment rinsatc blank. The analytical lnborutory included analytical QNQ.C samples :mci checks 
including standards, ~lanks. and spikes, in the :malytic:ll progmm. Evaluation or tic:ld and lnborntory 
QNQC samples and checks f:•cilitutcd data quality :1ssessmcnt. 

3...5.: Snmple Ch:~in-of·Custody and Shipment 

Prior to s01mplc shipment JE~'V personnel completed the !t:1mplc Chnin-of·Custody and vcriticd thllt 
samples were appropriately l<~bc:lcd. Samples were picked·up by the anal!'tical lnborntory for delivery to 
their laboratory in Albuquerque, New Mc:(ico. 
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4.0 RESULTS OF SITE CHARACTERIZATION 

The site charocteriz.ation consisted of four soil borings: one angle drilh:d underneath the center of the 
lJST; one ncar the southeast comer; one on the south side: nnd one IJI1 the w~:st side. Figure 4.1 shows 
deep soil boring locutions and the total concentration of TRPH found nt each depth intcr11nl. Copies of 
analytical results :1re found in Appendix C. 

5.0 CO:-.:CLUSIO~S 1\."D RI~CO:vlME:-.:DA TIO~S 

Based on the field investigations conducted to date, the tank docs not nppc~tr to have leaked and what 
appcan; to be surl~1ce spillage was identified. The TPH contamination levels detected range bct\IJccn 100 
ppm nnd I 000 ppm. LANL personnel believed that the surface eont:tm inution m::~y be u result of residual 
asphalt when the tank was repl:1ced in 1991. Asphalt was identi lied in the borehole logs for cnch of the 
four samples taken at the surt:1cc. It was decided by LA~L personnel that nddition:ll samph:s should be 
:malyzed to d~:tcrminc: if the cau~e of the cont:tmination w:ts from spillage or asphalt. JENV personnel 
hand nugcrcd three additional samples from the slrrf:tcc.: to appro~imatcly :.S ft nc.:ar e:1ch ot' the original 
boreholes. The hand augcred samples were analyzed using U.S. EPA method SO IS TPH carbon chain 
identification to determine if the cont~uninntion was from asphnlt residue or diesel spill. The: sample 
results for the h:md augcrcd samples were non-detect (NO). Therefore. it appears that the ~urfacc: 

contamination is residual n!>ph:tlt from when the tank was replaced in t9n. J E!\IV recommends thnt the 
tank be tilled with incn material und that LANL proc~:cd with linulizing closure of' the tllnk with the New 
Mexico Environment Dcpunmcnt. .. 
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1.0 PROJECT DESCRIPTION 

Benchmark Environmcnt:ll/Joltnson Controls EnvironmcMa.l (J~"V) hns i'repared the site 

ch:u';lctl.!riZ.1tion plan (SCP) to direct the field investigation forthc closure in place of a 560 gn.llon diesel 

fuel underground stor:1gc tJnk (USn. stn1cturc number 76, located at Technical Area (TAH I within the 

Los Alamos National Laboratory (LANL) boundary (Figure 1-1). The UST is scht:dulcd for closure in 

199~ and is being conducted pursuant to the New !\1exico Underground Storag•: Tank Ri.!gulations, 

coditicd at ~0 New Mexico Administl':ltivc Code 5. 

111e 560 gal. t.1!1k was a rcplac~.:mcnt tMk ;u,d was insullcd in 199~. and has been used to store diesel 

fuel for the generator housed in building 41-WZ. TI1c depth to groundwater· at this loc.1tion is 

approximately 900 ft and the close~1 surface water, a small active strc:un, is approximately I 00 ft south 

<U1d 60ft lower then the tank. An :Uiuvia.l aquifer is a.~socinted with the stream in but it is not believed to 

have bL:cn impacted by operations JSsocimed with the UST. Note that the strc:un i:; chnnnded through a 

concrete ch:mncl the lcn0"1h of TA-l I. There an: no private wotcr supply wells within a 1,000 ft mdius, 

or municipal wmcr wells within a one mile radius. A site chnractcriz.1tion of the UST is necessary to 

measure for the presence of a relcasl.! where cont:unination is most likely to be present. If contamin:ltion 

is found, the nature and e;..1ent will be dctem1incd. TI1is SCP provides n dct:Uled work plan, ~' qunli~· 

conuol and s:unpling plan, and proccdun: n:fcrences to obtain data :;ufficicnt to determine whether or not 

corrective actions arc neccssa.r:-· at this site. 

l.l Scope of Work 

The purpose of this project is to measure forth:: prc:;cncc of cont:unination associated with the TA-41-76 

diesel fuel UST. The SCP outlines the procedures to gather data of sufficient quality ;u,d quantit:-• to 

~dcquntcly characterize the nature and extent of any release ;u,d to provide information nccessar:.o to 

identify rcmcclial mcJ.o;urcs, ifnccessruy. The project wiJI h;w.: the appropriate LANL reviews and will be: 

performed in accordance with approved site health, ~afcty, :1nd emergency resp~1n.~c plans. 11,c project 

will be pcrfon,1cd in accordance with npplicabh.: DOE. LANL, :1nd State of1':cw Mexico requirements. 
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1.::: Project Or;!anization and Rcspon:-ibilities 

The SCP is organized into two m::~in sections: a ~cncrnl work pl:u1 and a more specific quality control 

and srunpfing plan. Bcnchmark/JENV is responsible for pl:mning :u1d directing the site charnctcrization, 

conductint; field s:.unpling, arrnnging for laboratory ;u,ruysis of samples, ;u,d the reportin~ ot' result'\. 

Johnson Controls Northern New Mexico (JC-:-."NM) is responsible for dri!ling, :;u~cying. nnd any 

mobiliz:ttion/sitc preparation t.'\Sks required to obtain necessary clcaT:l11ccs ru,d :;itc accr.:ss. Anal~tiC.U 

sr.:rviccs will be provided b:v the contract laboratory, Assaigai Anruyticall..;~bor:uory, under subcontrnct to 

JC}.~M. 

1,3 Key J ndividuuls 

Kc~· project participants for this c!Tort includr.: the r:1cility Manager, ·Project :'1.1:ln:~gcr. Site M;u,ager. 

Health and Safety Officer, Driller. and Analyst. The following provides a description of the proposed 

project assignmcntc; and responsibilities, 

• Facility M:magcr • Joe Trujillo, 667-6066 • Responsible for oper:ttion~ and m:mngemcnt of the -

LANl.. Facility. 

• Project Manager • Henry Nunes, 6(,7·1970 • Responsible for over:UI management of the 

investigation. Coordinates between internal and client organiz.1tions, manages ;1dministrntivc 

requirement~. schedules, technical nppro;~ch. implcmcnt<ltion, and report prcp:tr:ltion. 

• Site ~1:1J'lagcr • Da\'id Plante, 667-0 I 04 • Supr.:rviscs all field investigation ;'lctivities :md is 

rc~ponsiblc for implementation of appropriate site health, safety and emcrgr.:ney response plans and 

the quality control s:unpling plan (QCSP) during the fieldwork phase of this project. 

• Health and Safety Otncer • Oa\'id Dixson, 1167-~751 ·Oversees and ensures proper impll.:mcn~tion 

of the appropriate site health. sa.fet;.• :md emergency response requirements and coordin:ltcs with the 

Site Man~cr to enforce .site safety. 

• Driller • Joe Sk;Uski, Stewrut Bros .• 667-1X76 ·Rcspon~iblc for drilling soil borings, collecting 

s:unplc soil borings :md site rcstor:ttion. 

• Analy!it • L:twrcncc Rodrit:ucz, J~'V. 667-0 I 04 • Responsible for the analysis of srunples using the 

field test kit. 
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1.4 Site Ch;tructeristics 

The US"'' is locntcd nt lhe c<tstem end of TA-41 just south of the generntor building *1·\V:!. TI1c swincc is 
panially covered whh asphalt and the underlying liOils have been reworked durin,; gr:adlng and lc-.·cling nctlvities 

nt the: site:. Unit 3 of tllc Bandelier Tuff is approximntc:ly 2-4 ft below the surface. Surfncc drninnsc: from this nrca 

is towards the soulh. 

:!.,0 WORKPLAN 

Th" following sections describe the major :u:tivitics ncceSSaJ)' to complete the site ch:u-:~cterization. 111cy 

nrc prc::;cnted in Lhe sequence in which thl!y will be performed. For this project, field activities arc 

focused on obminins soil samples from borings on the north, south, and enst sides of the UST (the weSt 

side is in·ac:ccssible due co a hillslopc) to assess the degree, if My, of residual soil cont:unination. 111c 

s~unpling d:~ta will be used to determine whether .a corrective action is necessary and what type of actions 

may be fc:~Siblc. As indicated in the introduction, no information exists which indicate!: that the unk h::tS -

leaked and it is expected that no concunination will be found. 

2.1 Field :vlobilizntion 

Field mobilization involves :Ul usks required to pn:p:u-c for and support fieldwork at the site. 111c 

<lctivitics include, but arc not limited to; contr:ICt labomtory notification. drill scheduling, obt:Uning 

utility clcar.mccs Md drilling pcm1its, ordering :md calibrnting field equipment and instrumcnution, 

procuring decontamination equipment, preparing the site for work (i.e., setting up dcconwnination 

st:uion), etc. All field mobiliz:1tio~ tasks must be: complete prior to the initiation of ru~~· fieldwork or 

sampling nctivitics. 

2.2 DriJlin~ 

All boreholes will be: drilled to a minimum of 1 ft beneath the bottom of the UST. Borings will be 

advanced using hollow·stcm :~ugers :~,.c; described in Section 3. · All drilling will be observed by an 

experienced geologist who wilt ex:unine the cuttings and log the core. 111erc arc currently four boreholes 
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planned. 111c fir.:t bor!.!hole will be angle drilled from the south~:a.'it co the ,1rcn below thl: center of the 

t~k. The three remaining boreholes will be drilled o.o; close o.o; physically possible to the tAnk on the 

north and south cndll ~d along the co.c;t side to dctcnninc the C:\'tcnt of :111y potcntinl contamination. 

f.':otc: the west side of the t.:lnk is inacc~:ssiblc due to ::1 hillslopc) E:~ch of the boreholes will require 

coring or j:1ckh:unmcring through the asph~t prior to drilling. Additionnl boreholes :md/or moditication 

of the locations ma~· be spcciticd in the field by the Site and/or Project ~1:tnnscr. ns conditions w~t. 

The estimated borehole depth is ::~pproxim::~tcl~· I 0·1 S ft for the vertical holes. 

2.3 S11mplin~ 

Soil/core s;~mples will be collected O.'i the borings an: :~dvanccd u:;ing a :!-in. out~:r diameter ( 0.0.) by 24· 

in. split·spoon sampler. S:unples will be collected at the surface, the soil/ruff interface. :lt each 5 ft 

illtcrvaJ, :111d at a depth I ll beneath the bottom of the tank. S:unples will be obt.Lined from the split· 

spoon s:unplcr accordins to the procedures described in Section 3. If the Bandelier Tuff is too well• 

~onsolidJtcd to :lllow for sampling, the depth to refusal will be recorded and :mother borehole will be . 
~\':Ulccd ;~dj:Jccnt to the previous borehole. If the soil contamination conditions :u-e >I 00 ppm Total .. 

Petroleum Hydrocarbons (TPH), E:SH-19 will be consulted for nddition:U guid:u1cc reg:trding site 

ch:lr.lctcri1..1tion. All s:unpling equipment will be thoroughly decontaminntcd after c:1ch usc according to 

the procedures dc:;cribcd In Section 3. 

Based on the depth estim:1te (I 0·1 S f\) :tnd the number of boreholes cxpc.:c:tcd (ol), the number of s:unplcs 

requiring an:tlysis is e:-..-pccted to be approximate!~· twenty (20) field an:Uyscs and four (4) confirmmory 

l:lb :1nalyses in add!tion to the required quality control (QC) s;unplcs. 

:.4 Sample t\nnly~is 

This task includes all activith:s related to trncking s;unples, fic.:ld an:Llysis, sample analysis b~ tl1e contrnct 

laboratory, and validation of :malytical result~. S<U'npling will proceed in two distinct ph:~.-;cs: initi~ 

screening using a fic:ld test kit. and sampling for conlinnation using laboratory analysis. 11lc tirst phase: 

of sample an:1lysis will be conducted using the field screening test kits capable of mc:~Suring from I 00 to 

!000 ppm of TPii. Test results will be used to scmi"Cjuantlt:~tively dcllnc:ltc the spnti:ll distribution 
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(vertic~ and horizont:ll) of :111~· residual contarnin:~tion. Results from the first phnsc will be u~ed to direct 

the second pha.~c of sampling. 

Phase two will begin immediately upon completion of ph:!Sc one. '1111.: second phnsc of sampling will 

consist of obtaining samples from ~oil borings to dt!tcrminc qu:u1titatively the nature and extent of soil 

contlminution. Samples will be ~ubmittcd to the ':ontrnct :1r1nlyti~ laboratory for analysis. Results 

from the second phase of s~unpling will b~: used in addition to the field screening result.<; from pha.-;e one: 

to cs~blish a defensible b:ISis for determining whether or not corrective action is necessary. 111c soil 

samples collected during phase two will be: :1r1:U~·zcd for Total Rccover.1blc Petroleum Hydrocarbons 

(TR.PH), U.S. ~nvironmcnt.'\l Protection Agency (EPA) Method ~au. An:U~ticru dnt:l will be subjectt:d 

to :u1 EPA Lc\'cl ~data ''alidation to ensure thnt both project :1r1d :ll'lalytical l:1borntory QC requirements 

h;l\'c been s:~tisfactorily fulfilled. 

:.S Sun.·cy 

Prior to sampling, all borehole locations will be· m:~.rkcd, labeled and recorded in the field logbook. At ~ 

the completion of S:111lpling, all borehole loc.1tions 1\'il! be surve~·cd initi:Ul~· to pennanent site fcnrurcs. 

11H:sc mca:;utemcnts will be lihuwn on a site pl<tn :md recorded in the field logbook. 

Coordinates ;md elevations will be est:1blished for each borehole and determ incd to the closest 1.0 ft :~nd 

reli:renced to the State Pl;mc Coordinate System or :Ut existing loc:U grid ~ystcm. 11te ground clcvmion 

will be determined at each boring loc.:~.tion to the nearest 0.1 ft. A ~bulatcd li~o1 of the boreholes nnd 

monuments, copies of all field logbooks. and all comput.1tion sheet~ will bc prep:u'cd Md :;ubmitted for 

incorporntion into the Site Charncteriz.ation Report. 

:Z..6 Site Rcstor<ltion 

111c driller will rcstCirc the site to its original state within I 0 working da~·s of th~: completion of the tic:ld 

investigation. Rcstor.ttion will include b::~cktilling the borings with drill cuttings :md/or cement grout. 

depending on boring dcpt11 and extent ofcontamin.:u:ion. 
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:.i Report on Snmplc Results 

Bcnchmark/JE~'V will prcpJTc a brief report summarizing the anal~'tic:U results, compliance with QC 

requirements, and cstim:~ting the nature and prc:;cncc of soil cont;unination ba.~cd on the analytical 

results. 

3.0 QUALITY CO~TROL A:"tiO SA~1PJ .. J:'IjC PnOCEDURES 

111e objective of this inve~tigation is to obuin da~ of sufficient quantity and quality to determine the 

nature and extent of conuunination from the TA-41-76 diesel fuel USi. All dam will be obtained in a 

manner that i:; acceptable to the ~ew ~1cxico Environment Department. The data will also be of 

sufficient quantity and spati:Uiy distributed such that conclusions may be drawn with respect to the nature 

and presence of conmmination in the subsurface. 111e re:;ulting d::~t.'l and analysis will be used to 

dctcm1ine wlu:ther or not a corrective action is required. TI1e following sections detail the equipment and 

procedures that will be used to conduct the field in\·estigation for this project. An~· deviations from this 

pl:u1 that arc deemed necessary during conduct of fieldwork will be dh::cusscd with the Project M:s.nngc:r 

and clcarl>· documented in the ticld logbook. 

3.1 Borehole Soil Snmplinl! Procedures 

Initial borehole locations arc shown on Figure 3·1. All locations will be st.'\kcd and/or marked prior to 

mobilization in order to obuin a exc:IV:~tion pcmlit and utility clcarnncc from the proper officials. 11\c 

borehole locations ma>· be adjusted in the field bnscd on utility clear.U1ccs and cxi!l'ting site conditions. 

Altcmnt~: locations will be determined by the Site ~1anagcr and the rca..;on for any changes shrul be 

· documented in the: field logbook. 

Gu:uodhousc 

iA..J 1·2 

Generator 

0~ Buildin'g 

0 ~ ~------~ 

Fi~ure 3·1.03or•~hole Location Mnp 
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~.1. t Drill Rig and Sampler 

TI1c boring:; will be completed u~ing a drill rig equipped with appropriately sized hollow·stem augers. 

The drill rig will have 'the capability to co:l~o:ct split·spoon samples according to AmeriC!U1 Society for 

Testing lnd \1:tterials (AST:\1) D 15X6·HS proct:duf'l:s. At a minimum, the rig will be equipped with a 

catlu.:ad oper~ted, 1~0-pound hammer with a 30-in. dr:lw. 111c drill rig will be free from oil and src:~Sc 

leaks, and a oil p:ln or polyethyll:nc sheet will bl! placed undemeath the rig during opcr:~tions. A split· 

spoon sampler will be used to collect ~oil !>amplcs. TI1c s:unplcr will be a ~uinlc:ss steel I }75-in. inner 

diameter (1.0.), :!.O·in. O.D. 14 in. split•spoon. 

111e ause~ flights, drill ~'Jic, and back of the rig will be :Hearn cleaned prior to n1oving the rig on site. 

Dirty augers will be s~cked in :1 trailer and covc:n:d with pfa:~tic, at t11e completion of the job the augers 

will be delivered to TA·~O for steam cleaning and deconning. Split-spoon sampler dccontaminotion 

techniques arc discussed in Section 3.3. 

3.1.: Dr.lling Procedures 

3.1.~.1 lniti:tl A£,tivifL£!' 

111e Site ;\·tanager will verify th:~t all utility loc:~tions/lines nrc clearly marked prior to drilling. If rul 
utilitie!: o;annot be marked, then all boring loc:~tic,n.s must be cleared individually. If utility lines a.re 

present cr metal has been detected, th~.: drilling loCJtion will b~.: ofl'sct. Di~tancc to the a.lrem:ltc location 

will be a.s close :l.'i possible to the original location while still main~ining an adequate margin of safc:ty. 

If it is not pos:;ible to relocate a boring to :1 location which will :tccornplish the intent of the origin:tl 

location, the Site Manager will obt:Un approval fmm the Project ~1:m:1ger for the new location prior to 

drilling. Both locations will be shown on the field logbook Md/or site diagr:un. Alternate boring 

location:; will require clear:mce prior to :1ny drilling activities. Drilling will proceed only where no 

service lines arc known to be nca.r the boring locatkm. 

3.1.::.: Drilling PrQt\lcol 

After completion of initi:ll acth·itics, the drill rig wi II be set up on the sclectcd location. Once the drill 

rig is in position, t.he following protocol will be followed for each borehole: 

• 1l1c asphalt :t.'1d the underlying road base will he removed, 
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• Immediately collect :l sample from grnde level, 

• Begin .:~.ugerins and collect split·spoon samples at the required intervals, 

• Composite the entire sampled intel'·al in a stainless steel bowl prior to obtaining sample aliquots. 

A soil Boring Log will be completed during drillin.~ b~ n qu:Uificd geologist or field cngin~:er. It will 

record the following data: 

• Name ofproject,loc.'ltion. date, and borehole number. 

• Name of driller and geologist. 

• Type of drill rig, drilling method, dinmctcrofboring, size nnd type ofbit. 

• Depth o.nd thickness of ~trntum, 

• Soil classific:~tion, consistency or dcnsi*'• plasth;ity. moisture contact. color, etc .. 

• Depth of each sample and pcrccnt:lge recovered, :md 

• Tot:ll depth ofthc borehole. 

~.1.3 Drill Cuttings and B:~c:kfillin~ 

Drill cuttings will be drummed and stored on site until anal~tic:U results have been obt.'lincd. Upon 

receipt of analytical results identif)·ing conmrnination below regulatory and L.A};l.. limits. borings will be 

backfilled by umping the drill cuttings back into the borehole. If anal~'tical results identify 

contaminntion above regulatory and l..ANL limits drill cuttings will be disposed of ~ppropriatcl~· through 

TA·S4. If a perched ;:one is encountered, the borehole will be backfilled with :1. cement grout. 111e grout 

will be a mixture of a ma.ximum of 7 gal. of clean water to I cu ft of Portl:Lnd cement. 'Titrec to tivc 

percent (by wci~ht) powdered bentonite will be ~dcd in :u:cordMcc with sta.te regulntions. The srout 

will be trcmmicd into plncc within 5 f\.ofthc bonom ofthc boring. 

3.1 A Site Rc:stomtion 

JC1\"NM will restore the site to its original state within ten working day!i after completion of the field 

investigation. A tcmpor:uy plus will be placed in the borehole until all :m:U)'ticnl results have been 

obt:Uned. Boreholes will be backfilled in accordance with 3.1.3 Drill Cuttings :Lnd B:~cktilling. All 

restoration efforts will be subject to the approval oft)-le Project ~1an:1ger and the TA-J.l Facility M:m~cr. 
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3. U Borehole Location Survey 

Upon completion of :\:unpling ~ctivitics, c::~ch borchol~: loc:1tion will be mnrkcd rutd survc~·cd. 111c 

loc::~tion of c::~ch borehole will be mea.:mred from pcmumcnt site fc:ttures to allow for relocation of 

s:unplins point$, ·me survey will be tied into the Swtc Plane Coordinate System with clc\'ations 

referenced to me.l11 sea level. A ground elevation to the closest 0.1 li shall be obrained at c:tch bering. A 

Stntc of':l•lcw :\1cxico·rcgistcrcd surveyor will be used to pcrfom1 this survey. 

3.: Sumplin:: Procedures 

Immediately at1cr removal from the boring, the split•spoon will be opened cn.rcfully :~.nd the contents 

examined. 111c contents will be tr.u1sfcrrcd to a dcconwnin:ttcd stainless steel mixing bowl for 

com positing. St:ti11lcss steel tools will be used to tr:msfer and mix the soil sn.rnples. 

If split ..,.~mples arc being obtained for possible oiT·sitc laboratory analysis, these will be taken first and 

placed IIllO nppropriatc :;:unple containers, labeled, and immedio.tcl~· placed into the sample cooler. An~· -
duplicntc/split s:unplcs for off-site labor:ttory analysis should also be obuined at this time. Aliquots for · 

analysis using the field test kit will thcn be obt..'l.incd and analyzed immediately. After c::~ch !lan1plc hn.o; 

bl!cn collcctcr.l, all of the s:unpling equipment, split·spoon, mixing bowl. sampling spoon. etc .. will be 

decont!UTiinatcd according to the procedure in Section 3.3. 

Sampling nnd :u1alysis of soil will be perfonned using two different techniques: initial screening using o. 

field test kit, and san1pling tor lnbor:ttor;.· analysis. Initial screening of nil soil samples will be used to 

rapidly dclinc the extent of residual cont..'liTiination and e!>'timatc zones of highest concentration. OtT-site 

l01boratory analys1s of s:unplcs will be pcrfonncd to continn the screening result.~. 

This will involve collection of samples for both laborntory anaJ~·sis and field screening from every split· 

spoon sample. The Site Manager will decide utter all screening results arc completed which 

corresponding soil samples to send to the contract laborntor;.· tor con!inno.tion o.nruysis. This will require 

that all duplicate samples be carefully logged Jnd labclc.:d, :md th:It adequate s:unplc containers arc 

obtained prior to st.·uting fieldwork. 

3.2.1 Field Te~t Kit Screening 
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The tirst pha.'ic Clf sample analysis will be c:onductl!d u!'ing a fidd screening tc!lt kit c:npable of mca.'lurins 

TPH from 100 to 1.000 ppm. Test results will be used to ~cmi-quantiuti\'cly delineate the sp:ltial 

c!i~tribution of any residual c:ontam inmion. Results from the first pha.c;c will be used to direct additional 

boreholes in the second phase of snmpling. if required. TI1c Analyst performing the soil annlysis will be 

tr:~ined and familiar with usc of the selected ticld tc:st kit prior to the start of fieldwork. 

Soil samples collected from the split-spoon will be inspected immediately upon retrieval and nn aliquot 

obt!1ined for till.: test kit analysis. As each soil san1plc is collected. a Sample Colh:ction Log will be 

completed by the An~yst and nn entry will be made in the field logbook. 111e Analyst will perfonn the 

san1ple :maly:;is using the test kit :1.'\ soon as is pr:~ctic:lble. A sample will not be removed from the split 

spoon until th~o: pre\'ious sample analysis is complete and the An~yst is read~· to receive it. 111e soil will 

be cla.c;siticd using the Unified Soil Cln.~sitication Srstern (ASTI.1 02~XH·69 Visual·.\1:mual Procedure), 

and recorded on the Boring Log. In nddition. if duplicate samples arc bt.:ing collected for continnatOI)' 

nnalysis. they will be takl.!n :1t this time :md plnced into :lppropriatc s:unplc c:onuiners. Sec Section 3.2.2 

for procedure. 

3.2.2 Conlinnatol)' Anal~1.ical Samples 

111e second pha..;c of s!U11pling will consist of obtaining samples from soil borings to contim1 the rcsult.o; 

obtained by the field test kit analysis. and to dctem,inc qu:mtimtiwly the n:tturc nnd c:xtcnt of soil 

cont:unin:1tion. Samples will be submitted to the contrnct :malytical laborntory to be analyzed for TRPH 

using EPA ~1ethod ~OIS Modified and ~on·Halog..:nated Scllli·Volatile Org:mic Compounds (SVOCs) 

using EPA Method !WIS. 

In addition to tield samples, QC .samples will be taken in nccordancc with EPA SW·H46 requir~.:mcnts. 

QC smnplcs include duplic:ttcs/splits, field blanks, cquipm~.:nt tinsatc blanks, and matrix spikes. Table: 3· 

1 contains the QC sample requirements, their frequency of collection, ancl purpose of the sample. Results 

obtained will be subjected to a EPA Lc\'el 2 d:~m validation to ensure thnt both project and ~nalytic~ 

labomtory QC requirements have been satisfactorily fulfilled. 

Tnble 3·1. Summnry of F'icld Quulity Control Snmples 
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QC S:ample r\pplkllhlc 

S:'"'l'le Type ~1:atrlx An:al~·~i!l Frl!IJUcncy PurJlO~l' 

Trip Blank Wmcr Scmivolatilc:s One liC:t per shipping cooler Monitor snmplc contamin:Jtlon in 

conwining snmples field nnd lab 

Field Blank Water Semivolatiles One snmple d:lily per ~1onltor field sample 

analysis (can prepare and contamination/air conttmtination 

hold pending snmple 

results) 

Field SoiU Semivol:uilc.~. One: for c<.•er;.• 20 snmples Monitor sample variability 

Duplicate Water TR.PH 

Equipment Water Sc:mi\·olntilcs, One sample per dn~· (cnn Monitor dc:contaminntion 

Rinsutc Blank TRPH prepare and hold pending cffecti\'COC:SS and S:lmplc Ct'OSS 

S:lmple results} contamination 

3.3 Dcc:ontuminntion 

All s:unpling equipment must be clcancd/decont:uninatcd according to the following procedure prior to 

:md after each s:unpling event: 

I. Brush or scrape off any large particles of soil. 

:Z. W~h with a brush in a solution of Alconox, or equivalent. 

3. Rinse in a !:ccond bucket filled with oft:lp water. 

4. Rinse with deionized w~tc:r. 

S. Airdry. 

Residues gencrnted b>· dccont:unination procedures should be collected Ollld disposed of in accord:111ce 

with I.A:-.:L nnd NMED requin:mcnts. 

3A Snmple Handlin~: Protocol 

When a sample is collected for off-site: nn:Uysis. it wiJI be promptly placed into nn appropri~tc cont:Uncr. 

Tnblc 3·2 lil'ts the required sample containers, preservation method, and holding time for each :m:Uytc/ 

sample type. 
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E~ch sample conuincr will b~.: l:~bclcd with the following infotmation: 

• Sample ich:ntiticn:ion number (borehole number- sarnplc depth in ft- "D" for duplic.'ltc. "B" for 

blank, "ER" for cquipmcnt rinsotc) (e.g., BHO 105 ERO 1) 

• Project number, date, and time sampled 

• An:Ursis requested and prcscr.·ntivcs used 

• Person sampling 

The labels will be covered with tr.mspnrcnt plastic t:lpe :U'Id the s:unp1c container.; will be ~cOiled with 

custody t..1pe. Pertinent information will be recorded in the fii.!ld lo1>book :U'Id chain-of-custody fom1s will 

be completed for all s:unplcs. 

Tnblc J.:. Sample Containers, Prcservutivts, nnd Holdin~t Times 

Purumdcrs Sumplc Contnincr'•> rrcscrvutivcs 

TRPI-VSVOCs One K oz. widc·mouth jar, full Icc to -t°C 

1
"
1 All containers to have Tcllon·lincd lids. 

3.4.1 Custody and Shipping 

HoldinJ! Time 

E!\1.ract in I~ dnys; 

:m:llf/.C in JO d:l~'S 

The properly labeled :md s~.::tlcd cont.'tin<.:rs will be placed in Ziplock TM·r:·pc plastic bags and s<.:alcd. 

11lcsc will be pl:~ccd into the sample cooler, which wilt have liufficicnt icc or blue: icc to maintain a 

tempcrnrurc of approximately -l°C. S:unplcs will be pnckcd to prevent brcakJgc. using nc.lditional, inert 

packing m:ueri:U a.-t necessary. Samples will be shipped to the contrnct laborntory on the dn~· or 

following the day that they nrc obtained. All chain-of-custod~· form!'l will be: plnccd into a pla.~ic bag and 

arulchcd to the cooler lid, or otherwise included with the srunph.:s, prior to shipment. 

3.4.:! Sample Prcscrvntion 

All :;amplcs will be prl!scr\'cd by cooling on icc to approximately 4°C. Samples will be maintained on· . 
site in a cooh.:r tilled with icc or blue icc. No samples will bc held for more than 24 hours on site, 
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