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Supplamental SAP for PRSs 73-001(a) and 73-001(d)

1.0 INTRODUCTION

Los Alamos National Laboratory {the Laboratory or LANL) is a multidisciplinary research facility owned by
e Department of Energy (DOE) and managec by the University of California, The Laboratory is located in
north-central New Mexico approximately 60 mi northeast of Albuguergue and 20 mi northwest of Santa Fe.
The Laboratory site covers 43 mi? of the Pajarito Plateau, which consists of a series of fingerlike mesas
separated by deep canyons containing ephermeral and intermitient streams that run from west 10 east,
Mesa tops range in clevation from approximatety 6200 to 7800 ft. The castern portion of the plateau
stands 300 to 900 tt above the Rio Grande.

The Laboratory's Environmental Restoration (ER) Project is involved in a national effort by DOE ta clean
up facilities that were formerly involved in weapons production. The goal of the ER Project is 1o ensure that
DOE’s past operations do not threaten hurnan or environmental health and safety in and around Leos Ala-
mos County, New Mexico, To achieve that goal, the ER Project is curmrently investigating sites potentially
contaminated by past Laboratory operations.

This sampling and analysis plan (SAP) describes the supplemental sampling that is proposed for potential
reloase sites (PRSs) 73-001{a) (main landfill) and 73-001{d) (debris dispasal area). The primary pumpoese
of this sampling is 0 acquire the necessary data 10 proceed with the conceptual design of covers forthe
two landtill areas.

A Phase | Resource Conservation and Recovery Act (RCRA) facility investigation (RF1) was conducted at
these PRSs over a period of several years beginning in April 1994 and continuing, on and off, through Sep-
tember 1897, This investigation focused primarily on defining the nature and extent of potential contamina-
tion. The cata generated during the various phases of this investigation wera all summarized and
prasented in an RF! report (LANL 1998, 63070).

PRS 73-001 (a) was subsequently consolidated with PRS 73-004(d) {landfill septic tank) into consaligated
unit 73-001(a)-99. However, as discussed in the RFI report (LANL 1998, 63070), PRS 73-004(d) was
physically incorporated into, and is indistinguishable trom, PRS 73-001(a), and it will not be discussed tur-
ther in this SAP. PRS 73-001(d) was combined with PRSs 73-001(b) (waste oil pit) ana 73-001(¢) (bunker
dabris pits) to create consolidated unit 73-001(b)-29. However, as was also discussed in the RF] report,
PRS: 73.001(b) and 73-001(¢) were destroyed by trench excavation for PRS 73-001(cl} and are indistin-
guishable from that PRS. Theretore, these PRSs will not be discussed turther in this SAP. Data collected
pursuant 1o this SAP for PRSs 73-001(a) and 73-001(d)} will be applicable to each of the respective console
idated units,

1.1 Objective and Scope

The overall objoctive of this SAR is to pravide the necessary data to complete 2 conceptual design of a
suitable landfill cover or covers at Technical Area 73 (TA-73),

Specific objoctives of the SAP include

= providing sutficient data to run the landfill model,
» determining the thickness of the axisting cover,
« determining soil gas profiles and rooting depths across the existing surface,

« mapping areas of subsidence and soil gas in relation 1o vegeatation types 10 evaluate interace
tions of soil gases and vegetation,

« gvaluating the effectiveness of the bast management practices (BMPs) installed at the west
end of the landfill 10 mitigate past run-on problems,
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= obizining -t topelogical maps of the site 1o do cut-ang-fill calculations needed for evaluating
slope-stabilization options,

= measuring orobtaining soil properties of the existing surface material and proposed borrow
material to evaluate their suitability as land!ill cover materials,

« confimming that data exist to calculate expected subsidence and determine if an altamative
variety of asphalt is likely to withstand waste settlement and thereby provide adequate support
for aircratt hangars and tie-downs, and

= evaluating potential venting layor componaents 0 determing whether soil gases couid
adversely atfect landfill cover perfonmance,

1.2 Approach and implementation

To meet the objectives of this supplemental SAP, all soil gas ports and lysimaters from which adeguate
media can be collected will be samplec. Soil gas samples will also be ¢ollected from the existing surface
material on a grid pattern of approximately 100 x 200 ft. Additional biased samples will be collected, as
necessary, based on site conditions. As many as 15 0 25 soil samples will be collected from the existing
surface material for geotechnical and hydrological testing. These sampling locations will be selected,
based on site conditions, 10 be representative ¢f the range of geotechnical and hycrological properties

present.
Specific information regarding sample collection design, types and quartities of samples to be collected,
sampling methods, and analytical requirements is discussed in section 2.2.3.

13 Background issues

1.3.1 Reguiatory Requirements

The investigation, including sampling and analysis of solid waste management units (SWMUs), is con-
ducted underthe requirements of the Laboratory’s Mazardous Waste Facillty Permit, which was issued on
May 23, 1980 (EPA 1990, 01585) and modified on May 19, 1994.

Sampiing conducted for the purpose of designing a conceptual cap and long-tarm monitoring design will
be conducted to meet RCRA Subtitle C design standards.

13.2 Otherissues

No other regulatory issues are applicable to the PRSs presented in this supplemental SAP.

1.4 - Data Quality Oblectives Process

The ¢bjectives and requiraments of this SAP were daveicped after a review of lanctill cap modeling
requirements and Subtitle C lancfill regulations. The existing data was then reviewad 10 determine i the
data were adequate 10 meet the modeling and regulatory requirements. As a result of this review, data
gaps were identified and a sampling plan was developed to {ulfill the data necds. The data gaps and the
‘data quality objectives are discussed in detail in sections 2.2.2.1 and 3.1, respectively.
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Supplomontal SAP for PRSs 73-001(a) and 73-001(d)

2.0 PRSs 73-001(a) AND 73-001(d), MAIN LANDFILL AND DEBRIS DISPOSAL AREAS
2.1 Characterization and Setting

2.1.1 Site Deseription

PRSs 73-001{a) (main [andlill} and 73-001(d) {(debris disposal area) are inactive SWMUs and both are
listed in Table A within Module Viil of the Laboratory's Mazardous Waste Facility Permit (LANL 1996,
57486). Both landfills ara iocated within TA<73 on DOE property (Figure 2.1+1), immaediately north of the
Los Alamos Airpert runway, between the runway and the edge of the masa (Figura 2.1-2).

The main landfill consists of a natural hanging valley into which municipal and laboratory sanitary wastes
were disposed, The west and south sides of the main landfill ¢oincide, approximatety, with the edges ¢t the
asphalt tle-down area and the asphalt taxiway 1o the hot pad, respectively. The north side extends approx-
imately 1o the chainlink security fence along the north side of the airport. To the cast, the lanagllll extands to
the ond of the hanging valley and pinches out toward the hot pad.

The dobris cisposal area consists of twe, roughly parallel tranches excavated to a maximurn depth of
approximately 35 ft. 7o the west, the trenches extend to within approximately 150 ft of the windsock: to the
oast, the trenches extend approximately 800 # beyond the end of the runway.

The main landfill covers a surface area of approximately 12 acres. The debris disposal area landfill covers
a surtace area of approximately 5 acres, Using anproximate depihs obtained from geophysical survey ang
drilling activitles, the main and debris disposal area landfill volumes are estimated to be 483 500 and
126,000 yc®, respectively.

The areas encompassing PRSs 73-001(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 these areas will continue 10 be par:
of the airport {i.e., have an industrial use). The current airport aperations manager has swited that there is
a desiro 10 use a portion of the area of the main landtill for additional aircratt hangars and an aircraft tie-
down aroa, assuming there are no restrictions on this type of activity following capping of the langtill,

For many years, access 10 PRSs 73-001(a) and 73-001(¢) has been, and still is, controlied by a perimeter
fance around the entire airport, Access 1o the tarmac is limited to private airplane owners, operators, pas-
sangers, and ather individuals with legitimate reasons 10 be there.
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Supplerental SAP for PRSs 73-001(a) ang 73-001(d)

232 Operaﬁcnal History

In 1943, the DOE began using the hanging valley north of the airport runway as a landfill [PRS 73-001(a)].
Garbage was collected twice a week from the Laboratory and town site and bumed on the edge of the
hanging valley (Mliller 7963, 00684). Heavy equipment was thon used to push the bumned residues and ash
into whichever landfill cisposal area was being used at the time, This intentional buming ceased in 1965,
when Los Alamos County assumed operation of the landfill (Miller and Shaykin 1966, 36692). The county
continued to operate the landfill untll June 30, 1973 {Drennon 1990, 00650).

The debris disposal area landfill [PRS 73-001(d)] was used frem 1984 to 1986 to bury debris excavated

" from the western portion of the main landfill (LANL 1990, 07514). This matorial was excavated and -
replaced with clean fill 1o prepare the western portion of the landfill for the construction of airplane hangars
and tie-down areas. Since the wastes placed in the debris disposal area came from the main langill, both
areas centain similar types of debris. In 1986, the debris disposal araa lanctill was covered with soll and

hydroseeded (LANL 1990, 07514).

2.1.3 Waste Characieristics

This section adcresses the potential contaminants that may be present at PRSs 73-001(a) and 73-001(d)
basec on the information contained in section 2.3.4.3, Data Review, of the RFI report (LANL 1998, 63070)..
_ The sample results presented in the RF| report defined the nature of contamination present at both PRSs.
in general, the contamination consisted of incrganic chemicals in three media.(surface soil, subsurface soil
and tuff, and soil pore water), radionuclides in two media (surface seil and subsurface soil and tuff), and
organic chemicals in four media (surface soll, subsurface soil and utf, soil gas, and soil pore water), The
relevance of these data to any “solid waste,” as that term is defined under RCRA, that rnight be genarated
" by the activities presented in this supplemental SAP will be discussed in the waste characterization strat~
egy fomn to be prepared prior to initlating field activities.

22 Investigatory Approach

22.7 Exiating Data

This section brietly describes nonsampling angt sampling investigations that have occurred at PRSs 73«
00T(a) and 73-001(c!).

22.1.1 Nonsampling

As part of the field activities conducted over a period of several years, a number of nonsampiing activities
‘ware completed. These included site surveys, radiological surveys, infrared photography surveys, geo-
physical surveys, geomorphologic mapping, and gecdetic surveys, Dotailed inforration regarding the
results of these activities. is provided in the RFI report (LANL 1998, 63070), section 2.3.4.

The geophysical survey results are the most relevant to this supplemental SAP. The survey methods

" Involved several basic principles, including wave propagation at different wavelengths [seismic refraction
and ground penetrating racar (GPR)], potential fields (magnetic total fiold and gravity field profiling and
mapping), and Schiurmberger vertical electric sounding (VES) resistivity measurement. The surveys were
based on a measured grid and ware performed using conventional methods. The surveys successfully

_ provided data on landfill thicknesses and depths 1o the native 1uff, and on the location of landtill boundaries

and buried objects.
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2212 Sampling

Numerous sampling activities were also carried out over a period of several years. These activities con-
sisted of soil gas sampling, surface soil and sediment sampling, interior and perimeter borehole drifling,
subsurface soil ang tutf sampling, cone penetrometor testing, monitoring well instaliation, pore water anc
leachate sampling, and related activities, Detailed information regarding the results of these activities is
also provided in the RFI report (LANL 1998, 63070}, section 2.3.4. An in-depth data review, screening
assessment, and human heatlth risk assessment were also presented in the RF] report, in sections 2.3.4.3,
2.4.2, and 2.4.3.1, respectively.

222 Conceptual Model

The preiiminary and revised site conceptual models {including nature and extent, and fate and fransport
discussions) were both presented in the RFI report (LANL 1998, 63070), sections 2.3.4 (Preliminary Con-
captual Model) and 2.3.5 (Revised Site Conceptual Model). However, the objective of this SAP is to pro-
vide the data neecded 10 design and construct covers for the inactive lancfill and debris dispesal areas. The
concoptual model for contaminant occurrance and diswribution has only marginal relevance 1o this objec-
tive. Theretore, no further discussion of the conceptual model is provided in this SAP,

2221 Data Gaps

The model for an evapotranspiration (ET) cover conceptual design uses a vaniety of cata inputs, some of
which are based on site-specific data and some of which are assumed by the designer. The assumed
modaling input parameaters are not necessarily data gaps, but are rather commonly used values based on
site observations. Beasonable valves for such paramaeters as leaf area index and roct density shall be
determined or agreed upon curing the course of the project. Selected values used in modeling are based,
10 the extent possible, on site-specific conditions and must be conservative from the standpoint of cover
pariormance,

To identity cata gaps that would need to be addressed before a conceptual lancfill cap design and long-
term monitoring plan could be prepared, site-specific modeling input parameters and data needs were
avaluated and compared 10 the existing data presented in the RF1 report. Much of the existing data was
collected for the purpese of determining the nature and extent of contamination and does not focus on
parametars that are imporiant for cover modeling and design. The specific tests and surveys listed below
will acquire the remaining ¢ata needed 1o move forward with the conceptual design of a cover.

{a) Scil Gas Survey

A soil gas survey is needed o accurately assass current near-surface gas concentrations and to evaluate
the effect this gas may have on plant transpiration in the cover profile, Low oxygen concentrations may
result in reduced transpiration, incraased percolation, and the possible noed for a venting system in partof
the cover, The rooting depth is an assential parameter in modeling as well as in the actual function of an
evapotranspiration cover. If methane or other soil gases inhibit reot growth, the cover may not perform in
the manner it was designed, Previous sutvays at the lanatill have shown elevated gas concentrations near
the surface, This near-surface gas may ormay not inhibit transpiration or attect plant rooting depth. Since
the initial surveys were conducted, BMPs have been installed to reduce stormwater run-on. This is
expected to have resulted in reduted currant gas concentrations.

(b} Existing Surface Properties
The present landfill surface is composed of native soil of varying thickness and ceverage. The surtace is
vegetated and, by inspection, has significant evapotranspirative capacity. This surface will remain in place,
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Supplemental SAF for PRSs 73-00t(a) and 73-C01(d)

and borrow material will be brought in and placed on 1op o bring the final cover up to proper thickness and
final grade, as apprepriate, To evaluate percolation, erosion protection, and longevity, more information
about the existing surface materlal is needed. Several properties of this matarial neod 10 be assessed.

Thickness. The thickness of the native soil currently in place needs to b evaluated as part of the com-
pletec final cover. The thickness ¢t the existing soil layer ranges from 0 to over 10 {t. The average thick-
ness of the current surface should be determined. Thickness determinations could be done concurrantly
with the soil gas survey and roating depth survey.

Hycraulic properies, In crdar to properly modal the existing surface as part of the final cover, samples will
be gathered and tested for hydraulic properties. Samples will be tested for moisture retention, dansity,
porosity, and hydraclic conductivity. Some samples will also be tested for wator potential to evaluate root
water uptake activity.

Gectechnical preperties. Slope failure is evident in the existing surface at the east edge of the landtill,
Regardiess of the suitability of the borrow material, if the undertying soils are not characterized, long-term
siope stability cannct be determined., Samplos will be tested for laboratory compaction characteristics,
Atterberg limits, intemal shear strength, cohesive strength, and particle size distribution.

A borrow material site has not been identified for use at TA-73; therefore, hydraulic properties of borrow
material have not yet been determined. Madeling can initially proceed using properties measured at other
borrow sites in the area. When the actual borrow site is identified, the borrow material should be samgled
and tested for hydraulic aneg geotechnical properties, anc confinmatory modeling should be done to estabe
lish that the borrow material will he adeguate for use in the cover,

223 Sampiing Activities

This section describes the sampling activities that wil be conducted ‘0 satisly the objectives of this SAP,
Section 3.3, Fleld Activities, provides acditional details about the manner in which the sampling activities
and related field tasks are o be perfonmed. The proposed sampling activities are described below,

2231 Determination of Elecliveness of Stermwater Run-on Controls

To determine the effect of recuced surface water run-on, additional samples will be collected from existing
monitoring wells for assessment of current conditions within the refuse and surrounding vadose zone. The
existing monitoring natwork is depicted in Figure 2.2-1, The types, numbers, and depths ¢f instrumentation
ateach location are listed in Table 2.2-1. All gas ports, lysimeters, and other instrumentation from which
adequate media can be collected will be sampled. However, only minimal efforts will be made 10 repaira
port or instrument that is not functional. The samples 1o be collected and their analytical suites are pro-
santed in Table 2.2-2.

2232 Scil Sampling

The geotechnical and hydrological proparties of the existing surface must be determined. A sampling pat-
temn that includes the lancfill area and the debris disposal area will be established in the field, based on site
conditions. Ten cores will be taken for hydraulic properties testing. Samples will be tested and evaluated
for meisture retention characteristics, density, porosity, and hydraulic conductivity.

An additicnal S to 15 core samples will be taken from the existing surface and tested for [aboratory com-
paction characteristics, Attarberg limits, internal shear strength, cohsesive strangth, and particle size distri-
buticn, This will be cone 10 determine the suitability of the surface as part of the cover. More samples may
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be required in the area of the steaply sloped east edge of the landfill; this will be determined by observing
the existing soil erosion conditions in this area,

2.2,3.3 Soil Gas Sampling

The soil vapor survey will use field investigation methods 10 sample soil gas. A sampling pattern will be
established that includes the landfill area and debris disposal area, Sampling peints will be located ona
grid pattern of approximately 100 X 200 ft, with extra samplos concentrated in areas where there is no veg-
etation, where stressed vegetation is observed, or where annuals predominate. Geodetic coordinates for
sampling points will be determined using a global positioning system (GPS). Soil vapor measurements wil!
be collected at 15-cm intervals within the top 1 1o 2 m of existing landfill cover. Methane, carbon dioxide,
and oxygen concentrations will be monitored with a field instrument, This will provide some understanding
of the gas concentrations that might be expected in a new cover and whether roots could be expected to
grow into, and extract stored water from, the deeper part of the new cover.

2.2,3.4 Vegetation and Rooting Survey

Rooting depth is an important parameter in the effective function of an ET cover. A survey will be per-
tormed 1o update the vegetated and non-vegetated areas on the existing surlace. The surface of the land-
flil will be mapped, and the areas of vegetation under stress will be identitied and plotted. This does not
require precise measurements but shoulc establish where vegetation may be influenced by soil gas.
Determination of the actual rooting depth will then be used 10 set the evaporation depth in the modeling
eftart, This survey will be conducted concurrently with the soil gas survey.

2.2.3.5 Map Existing Cover Thickness

This task will be accomplished during the vegetation and rooting survey. Observations and measurements
will include determination of the coverfwaste interface,
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Supplemental SAP for PRSs 73-00(8) and 73-007(d)

Table 221
Existing Monlitoring Well Information
WellID | FIMADID n Intertace {ft) | Gas Ports | Lysimeters Otver
LP-1 | 7301001 45 35 GR-1: 40210 NA Neutron Access Tube
GP-2 1021t Heat Dissipation Senser#1:342 1t
P2 | 7301002 425 7.5 GP-1:361 NA Neutrorr Accoss Tube
LP-3 | 7301003 110 5 GP-1:99211| 2021  |Neutron Accoss Tube
GP-Z9121 Hoat Dissipation Sensor#1:204 1%
GP2:3921
GP-4: 921
P-4 1 73-01004 1125 7 GP-1:90.41 3441t |Neutron Accoss Tube
GP.2: 7540 Heat Dissipation Sensor #4:34610
GP-3:46.4 1t Thermotoupks #1: 98,41t
GP4: 1341 Thermocouple ¥ 75.4 %
Thermocouple #3: 484 1t
Thermecouple #4: 1340
W5 | 73-01005 40 1.5 GP-1:33.50 10,711 |Neutron Accoss Tube
Heat Dissipation Sensor #1: 23 7t Heat
Dissipation Sensor #2: 11 #t
L.P-6 | 73-01008 40 11.5 GP.1:271t nt Neutron Access Tube
Heat Dissipation Sensor#1: 1121
LP<7 | 7301007 118 10 GP-1: 1001t 55t Nevtron Accoss Tube
{113.3TVD) GR-2:281 Heat Dissipation Sansor#1: 551§t
GP3: 16 # Thermocouple #1: 1001
Tharmocoupie ¥2; 28 ft
LP-8 |73.01008 1025 5 GP.1: 9151 NA Neutron Access Tube
GP-2: 3354 Heoat Dissipation Sensor#1:54.51t
GP3:1551n Thermocouple #1: 91,51
Thermocouple ¥2: 43,51t
Thermotouple 83: 1851t
LP-8 | 73-01008 4% 16 GP-1:41 1t BH Nautron Access Tube
GP2: 1121 Heat Dissipation Sensor#1: 262 1t
LPS-1 | 73-01070 162.5 0 GP-1: 145 % NA Neutron Access Tube
{153 TVD) GP2: 1141t Thermocoupie #1: 1451t
GPa: 61 1 Thermotoupie #2114 %t
GPa: 22t Thormocouple #3451 ft
GP-5:751 Thermocouple #4: 7.5 1
LPS2 | 7301011 208 10 GP-1:178 1t g2h Neutron Access Tube
{186 TVD) GP.2: 1251 Hoat Dissipation Sonsor#1: 1601t
GP3:B7 1t Heat Dissipation Sensor #2: 62 ft
GP-: 20 1t Thermocouple #1: 178 1t
Themocouple #2: 1251t
Themnocouplo #3: 87 1t
Thermocouple #4: 29 1t
L1 17302429 a0 76 NA 7B Noutron Accoss Tube
s8n Heat Dissipation Sensor#1: 75 %t
Hoat Dissipation Sensor #2571t
Heat Dissipation Sensor#3;:35t
L2 [73-02425| 40 286 [NA 3221t |Heal Dissipation Sonsor #1:31.51
Themocouple #1:15 1
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Supglemental SAP for PRSs 73-001(8} and 73-0071(d)

Table 2.2-1 {continued)
Existing Monitoring Well Information

October 10, 2007

Total Deptty | Denth to Tutt Well Instrumentation
WellID | FIMAD D (1 interface (11) | Gas Ports | Lysimeters Other
L3 | 7302426 30 18 NA 2331 Heat Dissipation Sensor #1: 2251t
' . Thermocoupie #1: 101t .
L4 | 7302427 29.1 19 NA 2221t |Heat Dissipation Sensor #1:21.3 1t
. Thermocouple #1: 10t
L5 | 7302428 205 25 NA 28.8% |Hoat Dissipation Sensor#1:2781
: Thermocouple #1: 12 1t
L | 7302430 75 66 GP-1160 1t 661t Hoat Dissipation Sensor#1: 651t
' G2 2518 ) Heat Dissipation Sensor#2: 19 ft
DDAT | TR02424 36 J0.8 GP-1:24 1t 3131t iNeutron Access Tube
- Heat Dissipation Sensor #1:25.8ft
Thermocoupleo #1: 150
o Thermocouple #2: 51t
DOAS | 7302421 386 35 GP-1:281t 3551t  |Neutron Access Tude .
. |Heat Dissipation Sensor#1: 3451t
Thermocouple #1: 1811
‘ Thermocouple #2: 5 1t
CP-1 | 7302067 856 955 GP-1:751 NA Thermocoupie #1: 751
’ GP-222751 Thermocouple #2:27.51t
GP3r 251 Thermocouple #3: 2.5 1%
CP-4C. | 73-02068 26 Nowft (GP-1:1761t NA Hoat Dissipation Sensor#1: 17.6 1t
: encountered |GP-2: 11t ‘Thermocoupie #1: 1 &t
CP-TD | 73-02087 24.8 2.5 GP-1:23.41t NA Heat Disaipation Senscr #1224 ft
K GP.2:2h Thermocouple #1: 2 #t
CP9 | 73-Q2071 R2e 3 GP-1:181t NA. Heat Dissipation Sensor #1: 19 ft
: GP2Z2 11t Thermocoupla #1: 1 ft
CP-10A| 7302068 28 25 - GP-1r258n NA. Hoat Dissipation Sensor #1 25,8 it
' ‘ GP-2:1.31 Thermocoupla #1: 1.3 t
| |CP-13C] 73-02C89 88.7 87 GP-1:7412 NA Heat Dissipation Sensor #1: 74 1t
) GP-2:301t Thermocouple #1: 741t
GPG:121t Thermocouple #2: 30 f#t
: Thermmocoupie #3: 1.2 it
S | Tuble2.22
Proposed Monitoring Veell Samples and Analytical Sultes
Numberof Analyﬁcal Suite
Sample Type | Possidie Samples VOCs TAL Metals Soll Gases®
Pore water 16 You Yas Mo
Soll gns 48 Mo No Yes
3 Soll gasen consistof methane, carbon dioxide, and oxypen.
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Suppiomaentat SAP for PRSs 73-001(a) and 73001(d}

3.0 OATA COLLECTION DESIGN AND PROCEDURES

3.1 Data Quality Objectives
The information needed for the ET cover conceptual dasign incluges

« quantitative confirmation that the ET cover will eflectively minimize infiltration at the site, and
« assessment of the constructability of the ET cover,

Decisions will be based upon the cover performance meeting all specified design criteria. Modeling will be
used 10 determine the cover infiltration reduction performance and cempliance with RCRA Subtitle ©
design standards. An affirmative decision to proceed with an ET cover will be based upon the demon-
strated ability of the ET cover to meet all essential design criteria at the conceptual design and feasibility
stucly level,

The first step in developing decision rules is to idontity the parameters of interest for design decisions. The
ET cover design requiros data regarding soil properties, climate, and vegetation, For the many parameters
of interest, various descriptive measures {such as mean, median, proportion, or frequency) will apply. At
the canceptual design stage of this project, in most cases, ranges of typical values will be examined rather
than relying sololy on a single descriptive measure.

Decisions regarding the suitability of ¢ata for cover performance, modeling, and engineermg calculations
at the conceptual design lovel are based, in many cases, on standard soil science and engineering prac-
tices, Data gaps will exist and be idgentified at this stage of the project, and they will need to be addressed
for the final design and construction, In particular, extensive soil testing of actual borrow source soils will be
neaded for final design analysis. The currently available seils data include testing of limitod samples that
are representative of typical materials available at the closest potential borrow source, These soils cata,
and other typical values based on scientific and engineering judgement, are considered suitable as a basis
for decisions at the conceptual design and teasivility level,

‘The ‘ollowing decision rules will guice the modeling and design etforts conducted under this project

« | parameter ranges Or parameter uncertainties are considered reasonable within the modeling
framework, then the model results may be used in the next design step.

« i results of the modeling efforts indicate that cover design performance standards can be
achigved, then modeling and design results may be used for decisions to proceed with final
design and implementation of ¢losure.

Model inputs and outputs will be reviewed Dy project personnel for reasonableness as a basis for deci-
sions, Modeling the ET cover at the conceptual design stage will follow these data quality objectives
(DQOs), with additional confirmatory analyses and modeling 1o be completed during the final design pro-
cess.

32 Quality Assurance/Quality Control

All sampling and analysis activities will be conducted according to the requirements in Chapter 4 of the
“Installation Work Plan for Environmental Restoration ® (LANL 2000, 66802), All field measurements, sur-
veys, and sampling will follow the quality assurance/quality control (QAYQC) requirements outlined in the
standard operating procedures (SOPs) and other apphicable procedures or standards specified in section
3.3 of this document.

ER2001.0721 13 Octoder 10, 2001
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" Supplemental SAP for PRSs 73-001(a) and 73-001(c)

Data from analytical laboratories will comply with the ER Project “Statement of Work (SOW) for Analytical
Services” (LANL 1995, 49738) and will include all of the normal QA/QC pararmeters specified by the SOW,

A3  Field Activitles

Sampling activities designed to generate the data required 1o meet the objectives of this SAP are dis-
cussed in section 2.2.3, This section provides acditional cetalls about how the sampling activities and

related field tasks are 1o be performed.

33.1  Soil Pore Water Sampling

The proposed sampling of the existing monitering well network will include subsurface moisture monitoring
using a neutron probe in the existing access tubes that were previously monitored.

Heat dissipation sensors and thermocouples will bo measured with a 21X Campbell Scientific data logger,
using the same program that was usad during previous sampling events.

Deep soil gas ports will be monitored for methane, oxygen, and carbon dioxide using a Landtech GAS0
infrared gas analyzer. Prior o sampling. each gas port will be purged of an appropriate volume. The sam-
. ples will be coliected atter soil gas carbon dioxide concentrations stabilize.

All lysimeters will have vacuurn applied to thern in an atternpt to cellect leachate samples. It is possible that
no samples ¢an be collected, it vadose zone conditions are dryer than the range at which lysimeters can
function (approximately <700 cm water potential).

332 Soill Sampling

To determine gectechnical and hydrological properties, soil coros will be collected from various depths
within the existing surface. Each core will be collected by driving a brass sleeve of 3~ t0 6-in. in langth into
the existing surface material. The soil-filled sleeves will be extracted, sealed, and shipped to a laboratory
for esting and evaluation of moisture-retontion characteristics, density, porosity, hydraulic conductivity,
prector compaction, Atterberg limits, intemal shear strength, cohesive strength, and panticle size distribu-
tion, as required.

333 Soil Gas Sampiing

The soil vapor survey will use temporary sampling points, A soil gas probe shall be used to advancs a
stainless-steel drive paint with 2 perfarated tip for allowing gas to enter the tubing. A length of tubing will
connect the drive point to a sampling port at the surface. Immediately following installaticn of the perfo-
rated drive peint, soil gas will be pumped out, After an appropriate purge volume has been removed, a

‘measurement of the soil gas will be made using field instruments. Purging shall be accomplished by pump-
ing and monitoring sail gas carbon dioxice until stable. The concentrations of methane, carbon cioxide,.
and axygen in the soll gas shall be measurad with a Lanctech GAS0 infrared gas analyzer.

This sampling should be done when ne major pressure front is moving through the area, Such fronts
greatly atfect profiles measured. Profiles will also be affected by caily earth tides. Thus, the field notes
should document tha time of day at which each measuremaent is performed, If the sampling is conducted
over several days, consideration will be Given to measuring and racording barometric pressure during

sampling.
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Supplomontal SAP for PRSs 73-001(a) and 73-001(d)

33.4 Vegetation and Rooting Survey

A determination of the actual vegetation rocting depths in the existing surface shall be made using a Bob-
cat-mounted backhoa {or equivalent) to dig 10-20 small pits down to the cover/wasto interface, in ordar{o
gvaluate rooting depth and cover thicknass, Pits shall be excavated 1@ no more than 4 ft for health and
safely reasons. Photos will be taken and observations will be recorded,

3.3.5 Mapping Existing Cover Thickness

This task will be accomplished during the vegetation and rooting survey, Obsarvations and measurements
at the excavation sites shall include determination of the coverAvaste interface,

ER Project guidelines for conducting field investigations will be followed. The following ER Project SQPs
will be used during completion of the fiold activitles:

» ER-SOP-1.01, Rev. 0, “General Instructions for Field Investigations"”

* ER-SOP-1.02, Rev. 0, “Sample Container ang Preservation”

= ER.-SOP-1.03, Rev. 2, *Handling, Packaging and Shipping of Samples”

» ER-SOP-1.04, Rev. 3, “Sample Contro!l and Field Documentation®

» ER.SOP-1.08, Rev. 1, "Management of ER Project Wastes®

= ER-SOP-1.08, Rev. 1, "Field Decontamination of Drilling and Sampling Equipment”
« ER-SOP-1,12, Rev, 0, "Field Site Closeout Checklist”

e ER-SOP-6.31, Rov. 0, "Atmaspheric and Sub-atmospheric Air Sampling”

* ER-SOP-7.05, Rev. 1, *Subsurface Mcisture Measurements Using a Neutron Probe”

Analytical laboratory data will comply with the ER Project statement of wark (SOW) for analytical services
{LANL 1995, 49738). Specific analytical procedures are not provided in this supplemental SAP,

The following mothods and procedures will be used to detarmine hydraulie, gectechnical, and basic soil
physical proparties, as required. QOther methods and procedures that might ke used in the ¢detarmination of
thase or other soils propertias will conform to accepted engineering standards and/or standards of the
American Society for Testing and Materials (ASTM) or in Mathods of Soil Analysis (MOSA) (Klute 1986,
70159,

o ASTM D2434-88(84) - Hydraulic Concuctivity (Constant Head)

* MOSA Chp. 28 - Hydraulic Conductivity (Falling Head)

=  MOSA, pp 597-818 - Moisture Retention Characteristics (Water Potential Method)

« ASTM D422-83(90) - Particle Size Analysis

+ ASTM D4318-00 - Liquid Limit, Plastic Limit, and Plasticity Incex of Scils (Atterberg Limit)
s ASTM D698.91/D1557-91 - Compaction {Proctor) Tast

= ASTM D2166 {or equivalent) - Shear Strength

+ ASTM D2837-94/MOSA Cnp. 13 - Bulk Density

« MOSAChp . 18 - Calculated Total Porosity
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4.0 PROJECT MANAGEMENT "

41 Project Scheduling and Reporting Requirements

These activities will be performed at the diraction of the Town Sites Toam of the Remedial Actions Focus
Area of the ER Project at LANL. A proposed schedule of the activities is presented in Table 4.4-1.

The data-coliection and waste-management activities will be summarized in a field operations report, 10 be
grapared after the data assessmont and analysis,
42  Health and Safety Plan
A site-specific health and safoty plan will be devoloped in accordance with the ER Project’s “Site-Specitic
Health and Safaty Plan” (SSHASP) (LANL 2000, 65050).
43 Investigation-Derived Waste Plan
Investigation-derived waste will be handled in accordance with a waste characterization strategy form, to
be prepared in accordance with ER-SOP-1.10, R0, “Waste Charactarization.”

44 Community Relations Plan

Community relations will be govemned by the public involvement plan in Chapter 7 of the 2000 IWP (LANL
. 2000, 66802),

Table 4.4+1
Proposed Schedule of Actlvities
Aclivity Schedule

Reaciness roview/fiold preparation August 2001
Mobilization/imploment SAP Soptember 2001
Completa fold work/demobilization Novernber 200%
Sample anatysis. Docombar 2001
Doty analysis and assesamen: January 2002
Prepare fiold operations roport Fobruary 2002
Prepare ¢oncoptual design/VCM plan | March 2002
Submit VCM plan |April 2002
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