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Uat or AcrOnyms and Abbreviations 

'aMP' best management practice 
,. DOE US Department of Energy 

, . 
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, . 
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ER . environmental restoration .~. ., 

,.' ~ .. - GPR' ground penetrating radar .' ',' ,.', 
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PRS potential release slt& .... ... 
- .' CAIOC quality assurance/quality control 
'. 

.RCRA· -Resource ConservatIon and-Recovery Act 
RA RCRA facUlty Investigation 

,. SAP sampling and analysis plan 

.-
SOp, standard operating procedure 
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SWMU solid waste management unit 
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Supplomentar SAP for PRS!; 73-fXJ1(a) and 73..()()7(d) 

1.0 INTRODUCTION 

los Alamos National Laboratory (the Laboratory or L.ANL) is a multidisciplinary research facUlty owned by 
triO Oepartment of Energy (DOE) and man.agec bytl'le University Of Califomia.. The t.:lboratory is located in 
north-central New Mexico approximately 60 mi northeast of AlbuquerQ1Je and 20 mi northwe$t 01 Santa Fe. 
Tl"Ie Laboratory site covers 43 m~ of the Pajarito Plateau, wtlid'I corn>is1s of a series of fmgertike mesas 
separa~ed by decp canyons containing ephemeral and intermittent streams that r..:n from we-stto east. 
Mesa tops range in elevation from approximately 6200 to 7800 ft. The eastem portion C11r1e plateau 
standS 300 to 900 tt above the Rio Grande. 

The laboratory's Environmental Restoration tER) Project is involved in a national effort by DOE to dean 
up facilities that were formerly involved in weapons prOduction. The goal of the ER Project is to ensuretnat 
OOE's past opemtior.s do not threalen human or environmentall"lear.h and safety in and ~d !.CS Ala .. 
mos County. New Mexico. To aChieve that goal, tM ER Projec: is currently invcstiga1irJg sites potentially 
contaminated by past laboratory operations. 

This sampling and analysis plan (SAP) describes the supplemental san'ltlling that is proposed for potential 
release sites (PASs) 73.001 fa) (main landfill) and 73..Q01 (d) (debris disposal area). The primary purpos& 
of this sampling is to acquire !l'le necessary data to proceed with the conceptual design 01 covers for1tle 
two landfill areas. 

A Phase I Aesource Consorvation and Recovery Act (RCRA) facility investigation (RFl) wascondl.lded at 
tl"lese PRSs over a 'period of several years beginning in April 1994 and continuing. on and Off. ttl!'CXJ9h Sep­
tember 1997. This investigation focused primarily on defining the nature 4:lnd extent of potential eorn:amina­
tion. The Clata generated during the various phases of this investigation were all summari2ed Md 
presented in an RFI report (LANL 1998. 63070}. 

PRS 73·00' (4:1) was subsequently consolidated with PRS 73..Q04(d) (landfill septic tank) into consolieated 
unit 73--001 (s)-99. However, as discussed in the RFI report (LAN!. 1998. t;3070). PRS 73-004(d) was 
physically incorporated into. and is indistinguishable from, PAS 73.001 fa}. and it will not be diSCI JSSed fur­
ther in this SAP. PRS 73-001 (d) was combined with PASs 73.001 (bl (waste oil pit) and 73-001 (el (bunker 
dobrls l=Iits) to create consolidated unit 73..Q0, (b)-gs. However. as was also discuSS9d in t"Ie RFl report. 

PRS~ 73--001 (b) and 73.001 (e) were destroyed by trenCh oxcavation for FJRS 73..00' (d) and are indistin­
guishable from that PAS. Therefore. these PRSs will not be discussed further in this SAP. Data collected 
pursuant to this SAP for PRSs 73-001 (a) and 73-001 (d) will be applicable to eaen 01 the respective eonsoJ. 
idated un 11$. 

1.1 Oblectlve and Scope 

The overall objoctivo of this SAP is to provide the necessary data to complete !'l conceptual design of a 
suitable landfill cover or covers at Technical Area 73 (TA·73). 

Specific objectives 01 tho SAP include 

• providing sutficient data to run the landfill model. 

• determining the thickness of the existing cover, 

• determining soil gas profiles and rooting depths across the existing surface. 

• mapl=ling areas of subsidence and soil gas in relation 10 vegetation typos to evaluate interae· 
tions of soil gases and vegetation, 

• Qvaluating the effectivenoss of the best m;.Jnagemont practices (BMPs) installed at the west 
end 01 the landfill to mitlgato past run..an problems, 
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• obtaining 1·ft topological maps of the site to Co cut-anes-till calculations nooded for evaluating 
sIope--stabilization options.. 

• measuring or obtaining soil properties of the existing surface material and proposed borrow 
material to evaluate theirsuital'lili~' as landfill cover materials. 

.. COnfirming that data exist to calculate oxpected subsidence and determine if an alternative 
variety or asphalt is likely to withs:and waste settlement and thereby provide adequate support 
for aircraft hangars and tie-downs. and 

• evaluating potential venting' layer components to determino whether soil gases could 
adversely affect landfill cover performance. 

1.2 Approach and'implementation 

To meet the objec%Nesot this suppremernal SAp' all soli gas ports::md Iysimetors from which adec;uato 
media can be collected wilt be sampled. Soil gas samples will also be collected from the existing surface 
m:1feriaf on a grid pattem or approximately 100 x ~OO tt. Additional biased samples will be collected. as 
necessary. based on Site conditions. As many as 1S to 25 soil samples will be collected from the existing 
SUtface material for geotechniea1and hydrologiC31 testing. These sampling locations will be selected, 
ba:sed on site conditions. to tle representative Of the ro.nge of geotechnical and hydrological proPQrties 
present. 

Specific: inf(lrmation regarding sample collection design. types and quar:tlties of samples to be collected. 
sampling metrlods .. :lnd. analytical requirements is discussed in section 2.2.3. 

1.3 Bacl<ground Issues 

1.3..1 Regulatory Requirements 

The jnvesti~ation .. indudlng sampling and analysis of solid waste management units (SWMUs). is con· 
ducted. undertrle requirements of the Laboratory's Hazardous Was:e Facility Permif. which was issued on 
May 23. 1990 (EPA. 1990.01585) and moditied on May 19. 1994. 

Sampling conducted for tt'le purpose of designi!'lg a conceptual cap and long-term monitoring design will 
be conducted to moot RCAA Subtltfe C design standards. 

1.3.2 Other Issues 

No other regulatory issues atf.l applicable to ~e PRSs presented in this supplemental SAP. 

1"" Da1a Quality ObjedJves Process 

The objectives and requirements of this SAP were dovoloped after a review of landfill cap modeling 
requirements and SubtiUe C rancffill regulatlons .. The existing data was then reviewed to determine it the 
data were adequate to moot the modeling and regulatory requirements. As a result of this review. data 
gaps were identified and a sampling plan was developed to !uttm the data neods. The data gaps and the 
data quality Objectives. are discussod In detail in sections 2.2.2. 1 ::md 3.' f respectively. 

0ct0l:NIr'10,200T 2 ER2007..o727 



SupplomontDI SAP for PRSs 73.001(11) Drld 73..oo1(d) 

2.0 PRSs 73·00' (a) AND 73 .. 001 (d). MAIN LANDFILL AND DEBRIS DISPOSAL AREAS 

2.1 Characterization and Setting 

2..1.1 Site Description 

PRSs 73·00, (a) (main landfill) nnd 73·001 (d) (debris dlspo:oal aroa) nre Inactive SWMUs and bOth are 
listed in Table A within MOdule VlJI of the Laboratory's Hazardous Waste Facility Permit (!.ANt. , 996, 
57486). Botti landfills aro located within TA·73 on DOE property (Figure 2.'.'). immediately north of the 
Los Alamos Airport runway, between the runway and the edge of the mesa (Figure 2.1·2). 

The main landfill consists of a natural hanging valley into which municipal and laboratory sanitary wastes 
wore disposed. Tho wost and south sidOs of the main landfill coincide. approximately, with the odges Of the 
as~halt tie-down area and the asphalt taxiway to the hot pad. respectively. The north side extends approx· 
imately to tho chain link security fonco along tho north side of the airpor" .. To tho cast. the landfill exttmds to 
tho ond of thO hanging valloy and pinchos out toward the hot pad.. 

The dobris disPOS31 area consists of two. roughly par.lllel trenches oxcavated to a maximum doptn of 
approximately 35 ft. To tho wast. the trenches extend to within approximately 150ft of tl'le windsOck: to the 
east. tho trenches extend approximately 800 ft beyond the end of the runway. 

The main landfill covers a surface aroa or approximately 12 acres. The debris disposal aroa landfill covers 
a surface aroa of approximately 5 acres. Using approximato depths obtlined from geophysical survey and 
drilling activities. the main nnd debris disposal area landfill volumes are ostimated to be 489.500 and 
126.000 ya'. respectively. 

The areas encompassing PRSs 73·00, (a) and 73-001 (d) are currently part Of the airport, but are not being 
used for any specific purpose. Future land use projections indicate that tI'Iese areas will continue to be part 
of tho airport (i.e •• have an indumrialuso). Tho current airport oper.ltions manager has s:t1ted that tI'Iere i$ 
a desiro to use a portion of tho arOa of the main landfill for additional aircraft hangars and an ail'Q':lft tie­
down aroa. assuming there are no restrictions on this type of activity following capping of the lancffill. 

For many years. access to PASs 73-001 (a) and 73-00'1 Cd) \'\as boon. and still is. controlled by a petimet&r 
fence around the entire airport. Access to the tarmac is limited to private ait;\lane owners. operators. pas. 
sengors. and other individuals with legitimate reasons to be there. 
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$upp/er:lflnt:lf SAPforPRSs 73'(}o1(a) lIftd 73-001(d) 

2.1.2 OperaUonal History 

In 19<43'. the COE began using the hansing valley north of the airport runway as a landfill [PRS 73-001 (a)]. 
Garbage was collede<1 twice a week from the t..aboratory and town site and bumed on the edge of the 
hatlgingwlley (Millor 1963 .. 00680'). Heavy ec;uipment was thon usee to push the burned residues and ash 
into whichever landfill disposal area was being ust3d at the 'time. This intentional bumlng ceased in 1965, 
when Los Alamos County assumod operation of the landfill (Miller and Shaykin 1966.36692). The county 
continued to operate trle-Iandfill untJl June 30,1973 (Orennon 1990, 00650). 

The debris disposal area landfill {pRS 73-001 (d)l was used from 1984 to 1956 robury debris excavated 
, from the western portion of the maln landfill (LANL 1990, Oi514). This matorial was excavated and 

replaced with dean fill to prepare the westem portIon of the landfill for trle construction of airplane hangars 
and Ue-down areas.. Since the wastes placed in the debris (jlsposal area came from the main landfill, both 
areascon:ain similar types of debris. In 1986, the debris disposal aroa landfill was covered with soil and 
hydroseeded (tANL 1990 .. 07514). 

2.1.3 Waste CharacteristIcs 

This section addresses the potentIaJ contaminants. that may be pro sent at PRSs 73-001 (a) and 73-001 (d) 
based on the Information containecl In sectIon 2.3.4.3, Data Review, of tho RFlroport (LANL 1998, 63070) •. 
The sample results presentecl in tM' RF1 repol't defined the nature of contamination present at both PRSs • 
In general. the contamination consistecl of inorganic Chemicals in three media. (surface soil, subsurface soil 
anCl tuff. and soil pore water), radionuclldes in two media (surface soil and subsurface soli and tuff), and 
organiechemlcals in four media. {surfaco' 5011. subsurface soil nnd tuff. soli gas~ and soil pore water}. The 
relevance of these data to any"solld waste," as that term is defined under RCRA, that might be generated 
by the activities presented in this supplemenUlI SAP will be discussed in the waste characterization :r.rat .. 
egy 10nn to be prepared prlorto Initiating field activities. 

2.2 Investigatory Approach 

2.2.1 exIsting Data 

This sec::tfon brietly describes nonsampling and sampling investigations that have occurred at PRSs 73-
oot(a) and 73-oOT(d). 

2.2.1.1 Nonsampllng 

As part of the field activities conducted over a period of several years, a numborof nonsampllng activities 
. wer&compfeted. These included site surveys, radiological surveys, infrared photography surveys, geo­
physical surveys" geomOrphologic mapping, and geOdetic surveys. DaUliled Information regarding 1he 
results of these activities, Is provided In the RFI report (LANf.. 1998. 63070). section 2.3.4-

The geophysfcal survey results are the most relevant to this supplemental SAP. The surve-y methods 
.. . Involved several baslc prinCiples. including wave propagation at different wavelengths [seismic refradion 

and ground penetrating radar (GPR)J~ potential fields (magnetic total field and graVity field profiling and 
mapping). and Schlumberger vertical elecrric sounding (VES) resistivity mS3surement.. The surveys were 
based on a measured grid and were performed using conventional methods. The surveys successfully 

. provided data on landfill thicknesses and do~ths to tho native tUff, and on the location ot landffIJ bOundaries 
atld burled objedS-

6 ER2001.Q721 



SuppJomental SAP for PRSs 73.(X)1(a) and 73-OO1(d) 

2.2.1.2 Sampling 

Numerous sampling activities were also carried Olf.' over a period of several years. These activities c0n­

siSTed of soil gas sampling. sur1ace soil and sediment s.:lmpling. interior and perimeter boreholo driDing. 
subsur1ace soil and tuff sampling. cone pcnetromctertesting. monitoring well installation. pore water a.nc 
leachate sampling. and related activities. Detailed ir.formation regarding the resultS Of these activities is 
also provided in the RFI report (LANl. '998. 63070). section 2.3.4. An in.aepth data review', screening 
assessment. and human health risk assessment Weie also presented in the RFl report. in sectiClns 2.3.4.3. 
2.4.2. and 2.4.3.1. respectively. 

2.2.2 Conceptual Model 

The preliminary and revised site conceptual models (including nature and extent. and 1ate and transoort 
discussions) were both presented in the RFI report (LANL '998. 63070). sections 2.3.4 (Prelimirtaty Con. 
ceprual Model) and 2.3.5 (Rovisod Site Conceptual Mode~. However. tt'le objective of this SAP is to pro­
vide the datl nceded to design and constnJet covers 10rtl'lO inac<Jve landfill and debri:s disposal atC:JS. The 
concoptual mOdel for contaminant occurrence and dirnbl.rtion haS only margil".al relevance to this ob,jeca­
tive. Theretore. no fuMer discussion of the conceptual mod.el is provided in tt'lis SAP. 

2.2.2.1 Data Gaps 

The model :or an evapotranspiration (ET) cover conceptual design uses a variety Of cam inputS.. some Of 
which are based on site-specific data and some of whiel'l are assumed by tOO designer .. Too a:ssumed 
modeling input p3rame1ers are not necessarily data gaps. but are rather commonty used values basecl on 
site observations. Reason:::tblo vall!$S for such parameters as leat area index and root density shall be 
determined or agreed c..'POn during the course ot the project. Selected values used in modeling are based.. 
to the extent possible. on si:e-speeific conditions and must be conservative from the S1anCpoint of cover 
performance. 

To identify data gaps that WOuld need to be addressed before a concoj:)tual landfill cap destgn and long­
term monitoring plan could be prepared. site-specific modeling input parameters and data needS were­
evaluated and compared to !I'1e existing data presented in the RFl report. MUCI"I 01 the existing data was 
collected for the purpose of determining the nature and extent of contamination and does notfoc:us on 
parameters that are impor'.ant for cover mOdeling and design. The specific tests and surveys listed below 
will acquire the remaining data needed to move forward with the conceptual design of a cover. 

(a) Soil Gas SUf\ley 

A soil gas survey is needed to aceumtely assess currnnt near·sur1ace gas concentrations ano to evaluate 
the effect this gas may have 01'1 plant transpiration in the cover profile. l.ow oxygen concentrations may 
result in roduced transpiration. incrollsod porcotation. nnd the possiblo need for a venting system in part of 
the cover. The rooting depth is an essentiar parameter in modering as well as in the ac:tual function Of an 
evapotranspiration cover. If methane or other soil gases inhibit root growth. the cover may not perform in 
the manner it was designed. PreviOUS surveys at the Iand1i11 have shown elevated gas concentrations near 
the surface. This neara 5urfaca gas mayor may not inhibit transpiration or 3tfect plant rooting depth. SitIc:& 
t"'o initial surveys were conducted, BMPs have been installed to reduce S10rmwater run-on.. This is 
expected to have resulted in reduced current gas concentrations.. 

(b) Existing Surface Properties 

The present landfill surface is compoSed of native soil of varying thickness and coverage. TM surface is 
vegetated and. by inspection, has significant evapotranspirative capacity. This surface will remain in place. 
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Supp/lJmenIaf SAPforPRSs 7:1.(}(J't(a} and 73-1J01(d] 

and bOrrow material will be brought in and placed on top to bring the final cover up to proper thickness and 
final grade. as apprcpriate. To ovaluate percolation. erosion protection. and longevity. more information 
about the existing surface material is needed. Severol properties of this motorial need to be assessed. 

Thickness:. The thiekn~ss ot tho native soil currently in place needs to be ovalunted as part of the com­
pletec final cover .. The thickness of the existing soillayor ranges from 0 to over 10 ft. The average thick­
ness. of the current surface should be determined. Thickness determinations could be done concurrently 
with the soil gas survey and rooting depth survey. 

Hydr:Ju/ic proper.ies. In order to property model the exis:ing surface as part of the final cover. samples will 
be gathered and tested for hydraulic: properties. Samples will be tested for moisture retention. denSity. 
pcrosity. and hydrat:lie ecnductJvity. Some samples will also be tested for wnter potential to evafuate root 
water'uptak& adivity. 

G~nica' properties. Slope failure is evident in the existing surface at the east edge of tho landfill. 
Regardless of the sui:abllity of the borrow material, if !he underlying soils are not Characterized. long-term 
slCp4l stal:lillty cannot be determined. Samplos will be tested for klborntory compaction characteristics, 
Ar.ertJerg limits.. intemal shear strength. cohesivo strength, and partide s!ze distribution. 

A borrOw material site has not been Identlfled for use at TA-i.3: therefore, hydrnulic properties of borrow 
material have not yet been determined.. Modeling C.:ln initially proceed using properties measured at other 
bonoW sites in U':e area.. VVhen the actual borrow site is identified. tho bOrrow material should be 33mpled 
and tested tor hydraulic: ane: gected'lniCill properties. and confirmatory mOdeling snould be dono to esfab. 
Il:sh that ttle borrow tr.a:&riaJ win be adeQJate for use in the cover. 

2.2.3 Sampling Activities 

"'is section describes the sampling activities 'that 1.'.11:1 be conducted to satisfy the objectives of t.lotis SAP. 
Section 3.3 .. Field Activities.. provices aCCItlonal details about the manner in which the sampling activities 
and. relate<1 tiela tasks are to be perfom:ed. The proposed sampling activities are described below. 

2.2.3..1 Determination of ErfedJvenas or Stofmwater Run-on Controls 

To determine the effect of reduced surface water run-on. addiUonnl samples will be collected from existing 
monitoring wells fo:-OlSSGssment of current c:ondlrJons within U'le refuse and surrounding vadose ZO"6. The 
exis:ing monitoring network Is depicted in Figure 2.2-1. The types. numbers. and depths of instrumentation 
at each location are listed in T.1ble 2.2-1. AI! 11aS. ports,lysimeters, and other ins:rumentation from which 
adequate media can be collected will be sampled. However. only minimal e11ol':$ will be made to repair a 
portorinstn.:ment that is not functional .. The samples to be collected and their analytical suites are pre­
sented in Table 2.2-2. 

2.2.3.2 Soil Sampling 

The geoted'lnical and hydrclogic:al propo,..Jes of tho existing surface must be detormined. A sampling pat­
tam that includes. the fandfilr area and tho debris dispos,al.nroa will be established in the field. based on site 
conditions. Ten cores whl be taken for hydraulic prope,..jes testing. Samples will be tasted and evaluated 
for moisture- retention characteristics, density. porOSity, and hydraulic conductivity. 

An addiriClnaJ 5 to 15 core samples will be taken from the existing surface and tested for laboratory com· 
paction Chatacter.st!cs. Atterberg limits. intemal shear strength. cohesive strength, and particle size distri­
bution. This will be done to determine :he sui:ability of the surface as part of the cover. More samples may 
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be required in the area 01 the steeply sloped east edga 01 1M landfill: this will be determined by observing 
tho oxisting soil erosion conditions in this aroa. 

2.2.3.3 Soli Gas Sampling 

The soil vapor survey will use HelO investigation methOds to sample soil gas. A sampling panem will be 
established that includes the landfill nrea and debris disposal area. Snmpling points will be located on a 
grid pattern of approximately 100 x 200 ft, with extra samplos concentrated in areas where there is no vag· 
etatlon, where stressed vogetation is observed, or where annuals predominate. Geodetic coordinates for 
sampling points will be determinod using a glObal positioning system (GP$). Soil vapor measurements will 
bo collectod at 15-cm intervals within thO top' to 2 m of existing landfill cover. Mothane, carbon dioxide, 
a.nd oxygen concentrations will be monitored with a field Instrument This will provide some underst:lndlng 
of the gas concentrations that might be expected in a new cover and whether roots could be exoected to 
grow into, and extract stored water from, the deeper part of the new covar. 

2.2.3.4 Vegetation Md Rooting Survey 

Rooting depth is an important parametor in the effective function of an ET cover. A survey will be per· 
formed to updato the vagetated and non-vegetated aroas on the existing surface. The surface of tho land· 
flU will bo mapped, and the areas of vogetation under stress will be identified and plotted. This does not 
require precise measurements but should ostablish where vegetation may be influenced by soil ga:;. 
Ootarminatlon of the actual rooting depth will thon be used to sot the evaporation depth in the modeling 
effort. This survey will be conductod concurrontly with the soil gas survey. 

2.2.3.5 Map Existing Cover Thickness 

This task will be accomplished during the vogetation and rooting survey. Observations and measurements 
will include determination of tJ,e coverlwaste interface. 
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Total Depth 
WelllD AMADID (ft) 

L,P.'1 73-01001 45 

L.P-2 73-010021 42.5 
!.P-3 

73-0
1003

1 
110 

L,Poo4 73-0'004 112.5 

!.p·S 73-01005 40 

!.P·6 73-01006 40 

!'p*7 ~O,007 115 
(t'3.3TVD) 

!.P-8 73-01008 102.5 

1.P·9 73-01009 45 

LPg..1 73-01010 162.5 
(153 TVO) 

LP5-2 ~O10" 205 
(186 TVO) 

U-1 73-02429 90 

U-2 73-02425 40 
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Table 2..2-' 
existing Monitoring Well Information 

Depth to Tuff Welllns1Mrlentation 

Interlace (ft) Gas Ports. Lys.lmeteIS 01ber 
3.S GP· 1: 40.2 ft NA NeWon Ac:o$a Tube 

GP·2: 10.2 ft Heat Dissipation Senscr":34.2ft 
7.5 GP·1:36 ft NA Neutron Access. TuDe 
5 GP·l:992ft 202ft Neu1Ton Acc:cas. Tutle 

GF'·2:912ft Heat OQipation Sensor.,: 20.4 ft 
GF'-3:39.2ft 
GF'-4= 9.2 ft 

7 GP·1: 99.4ft 34.4ft Neutron At.::cmsa T IJC)e 

GF'·2: 75.4 ft Heat Dissipation Sensor 1M: 34.6 t't 
GP-3: 46.4 ft Thet1TlOCOUplo .,: 99.41t 
GP-4: 13.4 ft Thermocouple M2: 7S.41't 

Thennocouple 13: 48.41t 
Thermocouple M: 13.41t 

".5 GP .. ': 33.5 ft 10.7ft Neutron Aecoss Tube 
Heat OisaJpatlon Sensor.,: 23 ft Heat 
DiSSipation Senaor 12:: 11 1t 

'1.5 GP·1: 27ft nft Neutron Aecoss Tube 
Heat DlsaipatlOn Semsor": " .2ft 

'0 GP .. 1: '00 ft 55ft Neutron AccGs$ TUC& 
GP·2:28ft Heat Dissipation Sensor": 55 ft 
GP-3:,6 ft Thermocouple .1: 100 1t 

Thermocouple ~ 2!l ft 
5 GP·': 91.5 ft NA Neutron Access Tube 

Gp·2:43.5 n H(l8t Olsslpatlon Sensor.,: 54.5 ft 
G P-3: 15.5 ft Thormocouple .,: 9' .s ft 

Thermocouple 12: 43.5 ft 
Thermocouple #3; , s.s ft 

16 GP-1:4111 26ft NoU1l'On Ac:cess Tube 
GP·2:; ',.2 ft Heat Oissipatlon Sensor": 26.2 ft 

0 GP·':'45 ft NA NeU1l'On Access Tube 
GP·2:; ,14ft Thermocouple .,: 145 1t 
GP-3: 61 ft Th(Irmocouple J2: ,141t 
GP-4:22 ft Thermocouple tr3: 51 1t 
GP-5: 7.5ft Thermocouple 14: 7.s ft 

10 GP·1: 178 ft 62ft NeUb'on Access Tube 
GP.2: 125ft Hoat Dissipation Gonser 1t1: 160 ft 
GP-3: 87ft Hoat Oi~lpation Sensor It2: 62 f't 
GP-4:29 ft Thermocouple.,: 118 ft 

Thermocouple #2: '25 ft 
Thormocouple 13: 871t 
Thormocouple U: 29 ft 

76 NA 76ft NoutTOn Accoss Tube 
58ft Hoat Dissipation Sensor #1: 75 ft 

Heat Dissipation Sensor It2: 57 ft 
Heat Dissipation Sensor 13: 35 tt 

29.6 NA 32.2 It Hoal DIssipatIOn Sonsor.': 3".5 ft 
Thermocouple.,:'5 tt 
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WetllD 
U-3 

IJ.4. 

u..o 

U06 

O()A..1 

QOA.3. 

CP4 

CP-4C 

C?-70 

CP·9 

CP-1OA 

CP-13C 

" 

Tetal Depth" 
FlMADID (ft) 
13-02426 :30 

7300:2427 29.1 

73-02428 29.5 

'T.J..02430 7S 

73-02424- 36 

13-0242'1 36.6-

73002i)61 85.6 

73-02069 2S 

73002067 24.8 

13-02071 32.6 

T.Jo02068 26 

73002089 88.7 

Table 2.2-1 (continued) 

Existing Monitoring Well Information 

Oe;:llh to Turf Wellinatrumentalron 

lmtr1xe(n) GasPO\1S Lysimerers Other 
18 NA I 23.311 Heat DISSipation Sensor .,: 22.5 ft 

Thermocouple .-t: 10 It 

19 NA 222ft Hent OIl'$SlpatiOn Sensor #, : 2'.3 ft 
Thermocouple.,: 10 ft: 

25 NA 2B.8ft HeBI OlssipatlOn Sensor .. ,: 21.8 n 
Thermocouple .-t :.12 It 

~ IGP .. ':60ft 66ft Heat Dissipation Sensor #1: 6S ft 
GP-2:2S1t Heat Dissipation Sensor.:z: 19 ft 

:30.8 GP .. ':24tt 31.3 ft Neutron Accesa Tube 
Heat Dlsalpatlcn Sensor #1: 29.8 ft 
Thermocouple 11: 15 It 
Thermocouple #2: 5 It, 

35 GP·1:2611 I 35.5ft Neutron Access Tube 
Heat OlselpatJon Sensor ~n: 34.5 ft 
Thermocouple '1: 18 It 
Thermocouple #2: 5 ft 

95.5 GP-1:75ft NA Thermocouple ~n: 7S tt 
GP-2: ZT .5 It Thermocouple #2: 27.5 ft 
GP-3:2.5tt Thermocouple *3: 2.5 tt 

No tuff GPo.,: 17.6 It NA I Hoat Dissipation Sensor 1M: 17.6 It 
encountered GP.2: 1 It Thermocouple #,: 1 It 

24.5 OP-1:23.4ft NA Heat Dlzalpallon Sensor.1 23.4 It 
GP·2:2ft Thermocouple .-t: 2 It 

3' GP·1: 19 ft NA. Hoat Olsslpatlon Sensor#1: 19 ft 
GP·2: 1ft Thermocouple #,: 1 It 

25' GP-t~2S.8 tt NA Heat Dissipation Sensor #1 25.8 ft 
GP·2: 1.3 ft Thermocouple #1: 1.3 ft 

87 GP·1: 74 ft NA Heot Oll:!llpaUon Sonsor #1: 74 It 
GP·2: 30ft Thermocouple .,: 14 ft 
GP-3: 102ft Thermocouple .:z: 30 ft 

Thermocouple *3: 1.2 It 

T,,!)le 2.2-2 
Proposed Monitoring :V~elt Samples and Analytical Suites 

Humber of Analytical Suite 
Sample Type Poulbr. Samples VOCs TAL MeSIlla' I SoIlGlHla 

POrGwater 16 Yes. YA I No 

SolI gas 48 No NO I Yes 
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3.0 DATA COL.L.ECTION CESIGN ANO PROCEOURES 

3.' Data Quality Objectives 

Tho information nceded 10r the ET covar concc;:Itual dosign includes 

• quantitative confirmation that the ET cover will effectively minimi:e infiltration at the site. and 

• assessment of the constructability of the ET covar. 

Decisions will bo based upon the cover porlOrlT\ance meeting all specified design criteria. Modeling will be 
usod to determine thO covor infiltration reduction pertormanco and compliance .. vith RCRA Subtitle C 
design standards. An affirmative decision to proc&ed with an ET cover will be based upon the demon ... 
strated abHlty 01 the ET cover to meet all essential design criteria at the conceptual design and feasibility 
study Jevel. 

Tho first step in developing decision ",..105 is to idontity the parame!ers of interest for design ~ons. The 
ET cover design requires data regarding soil properties. climato. and vogetation. For the many parameters 
01 intorest. various descriptive measures (such as moan. median. proportion. orfrcqu01"lCy) will apply. At 
the conceptual design stage of this projec::t. in most ca.ses. ranges of ~ietll values win be examinect r3tner 
th:ln relying solely on a single descriptive measure. 

Decisions regarding the suitability of data for cover performance. modeling. and engineering calCulations 
at tho conceptual design Iov!)1 are based. in many eases. on standard soil science and engineering prac. 
tices. Data gaps will exist and be identified at this stage 01 the project. and they win need to be addreSSed 
for the tiMI design and construction. In particutar. extensive soil testing of actual borrow soun:e s04l$ wiD be 
noeded 10r final dosign analysis. The currently avair.mle soils data include testing of limitDd sampIe$ that 
are representative Of typical materials available at the clOsest potential borrow source. These SOils data. 
and otner'typical values based on SCientific and engineering judgement.. are considered suitable asa basis 
for decisions at the conceptual design and feasibility level. 

The following deci~ion rules will guide the modeling and design eHorts eonducted under tI'lis project 

• If parameter ranges or parameter uncertainties are considered roasonatlle within the modeling 
framework. then the model results may be used in the next design step. 

If results of the mOdellng efforts indicate that cover design performance standards can be 
aChievoe. then modeling and design results may be used for decisions to proceed with final 
design and implementation of closure. 

Model inputs and outputs wUI be reviewed tty project personnel for roasonableness as a basis for deC­
slol"lS. Modeling the ET cover at the conceptual design stage will follow'tl'lese data quality Objectives 
(DOOs). with additional confll'TT'latory analyses and modeling to be completed during the fmal design prcr 
cess. 

3.2 Quality Assurance/Quality Control 

All sampling and analysis activities. will be conduded according to tho requirements in Chapter.:. ot the­
"Installation Work Plan for Environmontal Restoration" (LANL. 2000. 66802). All f~ld measurements,. sur· 
vays. and sampling will follow the quality assurance/quality centrol (ONoe) requirements outlined in tne 
standard operating procedures (SOPs) and other applicable procedures or standards specified in section 
3.3 of this document. 
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&/ppiemOnfal SAP for PRSs 'i'3-OO1 (a) and 73-00: (0) 

Data from analy.icall11borato:ies will comply with the ER Project "Statement of Work (SOW) for Analytical 
Services'" (LANL 1 995~ 49738) and will inelude all of the normal ONOe parameters specified by tho SOW. 

3.3 FieJdActlYStJes 

Sampling activities designed. to gener-ue tho ctlta required to moet tho objoc:tives of this SAP are dIs­
cussed in section 2.2.3. This sect/on provides additional details about how the sampling activities and 
related field taskS are to be perfonned. 

3.3..1 Soil Pore WaaerSampJlng 

The- propos«! sampling of tne existing monitoring well network will include subsurface moisture monitoring 
u:singa neutron probe in the existing access tubes that were previously monitored. 

Hoot disslpaUon sensors and thermocouple~ will bo measured with a 2.1 X Campbell Scientific data logger. 
using the same program that was used during previous sampling events. 

Deep son gas. ports. will ~ monitored for methane. axygen. and carbon dioxide using a Lnndtech GA90 
infral'edgas analy%Or. Prior-to sampling. each gas port will be purged of an appropriate volume. The sam· 

. pies. will be conec:tectatterscil gas carbOn clo)dde concentrations stabilize. 

Air Iysimeters wilf have vacuum applitY.1 to them in an attompt to collect leachate samples. It Is passible that 
no satn;:)lOs can be collected. if vados.i:t zone conditions are dryer than the range at which lysimeters can 
fundicn (apprt»dmately·7OO ern water potential). 

3.3.2 SoU Sampling 

To detemline-geotechnica1 and hydrological properties. soil coros will be collected from various depths 
witnin the existing surlace. Each core will be collected by driving a brass :lleeve af 3-- to 6-ln. in length into 
the 8)(jstjng surt'aCe- material. The soil·filled slooves will be extrncted. sealed. and shipped to a laboratory 
for:es:ing and evaluatlcr. of moistur&-retontlon characteristics. density. porosity. hydraulic conductivity'. 
prector ccmp.ac:ion .. Attorber; limits .. intemal shear strength. cohesive strength. and part1de siZe distl'ibu· 
tlon .. as required. 

3".3.3 Solf Gas SampUng 

'The soil vaporsutveywiU us&temporary sampling points. A soil gas probe shall be used to adVance a 
stainless-stGel drive point wi:h a perforated tip for allowing gas to enter the tubing. A length Of tubing will 
connect the drive pointto a sampling port at the surface. Immediately following installaticn of the perla. 
ra:ed drivo point,. soil sas will be pumped out After an approprl::ue purge volume has been romoved. a 
measurement of the soil gas will be sn:ldo using field instruments. ?urging shall be accomplished by pump­
ing and monitoring soil gas. ca.rbon dioxide until st3ble. The concontr.1tions of methane. carbon dioxide. 
and oxygen in the soli gas. snalt be measurod with a l.andtectt GA90 infmred gas analyzer:. 

ll-Js sampling should be done when no major pressure trent is moving !hrough the aNa. Such fronts 
grea%Sy affect profiles measUflld.. Profiles will also be affected by dally earth tides. Thus. the field notes 
should document tne time of ctly at which each measurement is performed. If the sampling is conducted 
overseveraJ days. consideration witt be given to measuring and recording barometric pressure during 
sampling. 
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3.3.4 Vegetation and Rooting Survey 

A determination of the actual vegetation rooting depths in the existing surface shall be made using a BotJ. 
cat·mounted backhoe (or equivalent) 10 dig 10-20 small p~s down to the covor/wasto interlace. in orderto 
evaluate rooting depth and cover thickness. Pits shall be excavated to no more than 4 ft for health and 
safety reasons. Photos will be taken and observations will be recorded. 

3.3.5 Mapping Existing Cover Thickness 

Thi:!l task will be accomplished during the vegetation and rooting survey. Observations and measurements 
at the excavation sites shall include detGrmination of the cover/wasta interface. 

ER Project guidelines for conducting field investigations will be followed. The foUowing ER Project SOPS 
will be used during completion of the fiold activities: 

• ER·SOP·1.01, Rev. 0, -General Instructions for Field Invostigatlons" 

• ER·SOP-1.02. Rev. 0 • "Sample Container and Preservation" 

ER-SOP·' .03, Rev. 2, -Handling. Pac:knging and Shipping of Samples" 

• ER·SOP·' .04, Rev. 3. "Sample Control and Field Documentation" 

• ER·SOP-1.0S. Rev. 1. "Management of ER Project Wastes· 

.. ER-SOP·' .08, Rev. '. "Field Docontamination Of Drilling and Sampling Equipment'" 

.. ER·SOP·'.12. Rev. O. "Field Site Closeout Checklist'" 

• ER-SOP-G.31. Rov. O. "Atmospheric Md Sut).atmospheric Air SampHng" 

• ER·SOP-7.05. Rev. 1. "Subsurface Moisture Measurements Using a Neutron Probe" 

Analytical laboratory data will comply with the ER Project statemont of work (SOW) for analytical senrices 
(LANL 1995.49736). Specific analytical procedures are not provided in tI'Ils supplemental SAP. 

.The following methods and procedures will be used to determine hydraulic. g90tochnica1. and basic soil 
physical properties. as required. Other methods and procedures t1"Iat misht b& used 11'1 t1"Ie detormlnation of 
these or other soils properties will conform to accepted engineering standardS and/or standards of the 
American Society for Testing and Materials (ASTM) or in MathOds ot Soil Analysis (MOSA) (Klute '986. 
70159). 

• ASTM D2434-S8{94) • Hydraulic Conductivity (Constant Head) 

• MOSA Chp. 26 - Hydraulic ConduCtivity (Falling Head) 

• MOSA. pp 597-S18 - Moisture Retention Characteristics (Water Potential MettlOd) 

.. ASTM 0422-63(90) • Particlo Size Analysis 

• ASTM 04318-00· Liquid Lim~ PlastiC Limit. and PlaSticity Index of Soils (Atterberg Umit) 

• ASTM 0698-9'101551-9' • Compaction (Proctor) Test 

.. ASTM 02'66 (or equivalent) • Shear Strength 

• ASTM 02937-g4/MOSA Chp. '3 - Bulk Density 

• MOSA Chp • , 8 - Calculated Total Porosity 
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4.0 PROJEcr MANAGEMENT' 

4..1 Project ScheduUng and Reporting Requirements 

These activities will be performed at the direction Of the Town Sites Team Of tho Remedial Actions Focus 
Area of the ER Project at LANL A propoSed schedule of the activities is presenled in Table 4.4--1. 

The- data-collectlon and wastEHl"lanagoment activities will De summariZed in a field operations report. to be 
f:ireparod atter the data assessmont and analysis. 

4.2 Health and Safety Plan 

Asite--specinc t'lealth and safoty plan will be devoloped in accordance with the ER Project's "Slte--Speelfic 
Health and Safoty Plan- (SSHASP) (LANL2000. 6S0S0). 

4.3 InvestJgation.Derived W.aste Plan 

Investfgation-derived waste will be handled in .1ccordanee with a waste charocterlzatlon strategy form, to 
be prepared in accordance with ER-SOP·' .'0, RO. "VIIaste Characterlzallon," 

4.4 Community Relations Plan 

Community relations will bo govemed by th~ public Involvement plan in Chaptel' 7 of the 2000 IWP (LANL 
2OOO.6SS02). 

Table 4.4-1 
Proposed Schedule of Activities 

Activity Schedule 
Aeat::lness roviow/fIQld proparallon August 2001 
MObiltzallonllmplemont SAP Soptember 2001 
COmplete nord wOr1<ldemoblllultlon November 2001 

Sample analySIs. Oocoml.')er 2001 

Oola analySIs and asaessmMlt Janwuy2002 
Prepare lIold operntlons roport Fobruary 2002 

Prepare concoptual deSlgnNCM plen March 2002 

Submit VCM plan ~Aprl12002 
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