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1 INTRODU<ITION
 

An investigation was conducted at the Mixed Waste Landfill (MWL)(ER 

Program Site #76) in Technical Area III (TA-3) at Sandia National 

Laboratories (SNL) in Albuquerque, New Mexico to determine if a release 

of contaminants has occurred (Figure 1-1). The investigation, initiated 

in the summer of 1989, was conducted as part of the SNL Environmental 

Restoration (ER) Program under the management of the Environmental 

Programs Department. 

Previous sampling studies performed at the MWL indicate greater 

than background concentrations of tritium at various surface locations 

and subsurface depths within the fenced area at the landfill (Millard 

et. a1., 1983). 

In 1987, the Comprehensive Environmental Assessment and Response 

Program (CEARP) Phase 1 Installation Assessment determined a positive 

finding for Resource Conservation Recovery Act (RCRA) regulated wastes 

at the MWL with a high potential for migration of wastes from the site 

(USDOE, 1987). 

A 1987 U.S. Environmental Protection Agency (EPA) RCRA Facility 

Assessment (RFA) report of operations of solid waste management units 

(SWMUs) at SNL listed the MWL as containing RCRA regulated wastes 

(USEPA, 1987). The RFA reports five trenches (termed SWMUs 24, 25, 26, 

27, and 28), an above-ground drum storage area, and 30 burial pits at'" 
the MWL as SWMUs 29, 30, 115, and 116. No differentiation is made as to 

which pits are part of which SWMU, although Pit No.1, stated as used
'" 

for depleted uranium disposal, is listed as SWMU 29. Only SWMU 29 is .. 
identified in the RFA as having received hazardous chemicals. Available 

records indicate that primarily low level radioactive wastes were buried 
.. 
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in the landfill, some of which may have contained hazardous con

( stituents as defined by RCRA (USDOE, 1988). 

None of the early studies, the Phase 1 CEARP Report, or the RFA 

adequately determined if contamination truly exists at the HVL, either 

by a lack of substantive data (early studies) or a lack of sample 

gathering altogether. The RFA report only reported that wastes were 

deposited at the HVL with no conclusion of the status of site 

conditions. 

In 1989, a groundwater monitoring well network was designed and 

installed at the HVL to comply with 40 CFR (Code of Federal Regulations) 

264, subpart F and the New Hexico Hazardous Vaste Regulations (HVHR-S). 

The monitoring well network consists of three downgradient monitoring 

wells and oneupgradient well. The monitoring wells were completed in 

September 1989, however, it has not been determined if proper placement 

of the wells has been achieved relative to the groundwater flow 

gradient. A stabilized piezometric surface has not been determined. 

Keeping with consistency in the ER Program to investigate each 

CEARP identified site in the RCRA corrective action format (SNL, 1990), 

this investigation constitutes the first phase of a RCRA Facility 

Investigation. As previously mentioned, the RFA listed the HVL as a 

multiple SVHU facility. This RFI considered the HVL as a single SVHU, 

incorporating the multiple SVHUs listed in the RFA, for purposes of 

sample collection strategy and possible overlapping boundaries given the 

close proximity of pits and trenches to each other. 

The objective of the RFI at the HVL is to determine the nature and 

extent of contamination that may emanate from a hazardous material 

source, and to define the source of the contamination, release 

mechanisms into the environment, and the transport mechanisms and 

pathways of contaminant migration. Because the RFI at the HVL is very 

complex the sampling and characterization strategy will be an iterative 

process, and therefore the RFI will be multi-phased. This report 

presents results of the first phase - Phase 1. 

-
-
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... 
The purpose	 of this phase was to determine if a release has( 

occurred, and to begin characterizing the nature and/or source of the 

release. The purpose of the Phase 2 RFI and successive phases, if 
...	 necessary, is to fully characterize the nature and extent of any 
...	 contaminant migration into the environment, to characterize the 

- mechanisms and pathways of contaminant transport, and to determine all 

potential receptors that may be affected by the contaminant release .... 
The data collected from all phases of the RFI is intended to... 

provide a basis for the decision of the need of long-term corrective .... 
measures, interim corrective actions, risk assessment, or no further 

action. For the MWL, the RFI data will ultimately support closure of 

the landfill. 

The Phase 1 RFI field work at the MWL was performed in September, 

1989, with additional work completed in June, 1990, and entailed the 

...	 collection of air, surface soil and subsurface soil samples from 

...	 multiple locations at the site. This document reports the findings of 

the Phase 1 RFI. Section 2 of the report presents a brief site history 

and description of the site location and geology. Section 3 describes 

the sampling methods used at the site and a summary of all work 

completed. Section 4 presents a detailed discussion of the site 

lithology as determined from the soil borings. Section 5 presents the 

analytical results, and Section 6 summarizes the results of the Phase 1 

RFI, presents conclusions,-- investigations at the MWL. 

--
-------

and makes recommendations for future 
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2 SITE BACKGROUND 

2.1 SITE LOCATION 

Sandia National Laboratories is located in the Albuquerque-Belen 

drainage basin in Central New Mexico. Technical Area III (TA-3) is 

located in the southwest portion of the SNL testing area which is within 

boundaries of Kirtland Air Force Base (KAFB). Geographically, the 

Albuquerque-Belen drainage basin is structurally bounded to the east by 

the Sandia, Manzanita, and Manzano Mountains, and to the west by the 

mesas of the Lucero Uplift. Land-surface elevations in the central part 

of the basin range from about 4,900 feet above sea level at the Rio 

Grande River to greater than 10,000 feet in the Sandia Mountains. The 

grade of the mesa east of the Rio Grande Valley increases toward the 

steep, west-facing slopes of the mountains. Alluvial fans coalesce at 

the base of the mountains and comprise the east mesa surface. 

The Rio Grande River flows southward through Albuquerque with an 
... 

annual volume of 91,533 hectare-meters (ha-m), or 742,000 acre-feet. 
... The river is situated approximately 7 miles west of SNL . 

Precipitation quantity and distribution are orographically control

...	 led in the basin. Average annual precipitation varies from approxi

mately 8 inches at low altitudes in the central part of the basin to 

about 24 inches in the Sandia and Manzano Mountains. Most of the pre... 
...	 cipitation in the central part of the basin occurs from localized summer 

thundershowers. The normal daily temperature ranges from 230 F to 520 F 

in the winter months and from 57 0 F to 910 P in the summer months. Aver
... 

age annual relative humidity is approximately 47%. 
... Under normal conditions, wind speeds seldom exceed 32 mph and are 

generally less than 8 mph. Strong winds accompanied by blowing dust 

...	 occur mostly in late winter and early spring. ~ind speeds reach 30 mph 

fewer than 48 days each year. Prevailing surface winds are from the 

east, but winter winds tend to blow from the north. 

2-1 
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Vegetation type is dependent on altitude, aspect, and availability 

of water. Abundant riparian vegetation occurs in the Rio Grande Valley 

floodplain due to the shallow depth to groundwater. On the mesas, vege

tation is sparse and includes sage, tumbleweed, grass, and varieties of 

small cactus. Near the base of the mountains, the vegetation includes 

juniper and pinon pine, prickly pear and cholla cactus, grasses, and 

wildflowers. 

The MYL occupies approximately 1.6 acres in the north-central por

tion of TA-3, immediately west of the short sled track facility (Figure 

2-1). The MYL was used for the disposal of classified and unclassi

fied solid, low-level radioactive waste (LLY) , non-radioactive haz

ardous waste and radioactive materials with hazardous chemical con

stituents (mixed wastes). The MYL consists of a series of pits and 

trenches for shallow land burial and is divided into two sections 

(USDOE, 1988a). The first section contains older, unlined cylindrical 

and square pits approximately 5 to 10 feet in breadth and approximately 

25 feet in depth and is known as the "classified area." The pits have 

been covered with concrete plywood, or steel caps. Contents of some of 

the older pits and their volumes are not specifically known due to the 

absence of disposal records. The classified area also contains more 

recent, active pits for disposal of various waste materials. The second 

and newer section contains seven trenches and is termed the "unclassi

fied area." The trenches are approximately 130 feet long, 40 feet wide 

and 25 feet deep (Figure 2-2) . 

2.2 SITE GEOLOGY 

The Albuquerque-Belen drainage basin is structurally bounded on the 

east and west by a series of uplifted fault blocks. These blocks com

prise the Sandia, Manzanita, and Manzano Mountains to the east and the 

Lucero uplift to the west. The fault blocks and the bedrock underlying 

the basin are composed of massive granitic blocks overlain by layered 

limestone, sandstone, and shales. Minor amounts of metamorphic and 

volcanic rocks occur within or on top of these fault blocks. The basin 

fill consists of up to 12,000 feet of Miocene-Pliocene Santa Fe Group 

... 
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sediments. These basin-fill sediments were derived in part from the 

erosion of the surrounding uplifted blocks. Santa Fe Group sediments 

are overlain by fanglomerate deposits of the Ortiz pediment surface. 

This extensive sheet of alluvial sands'and gravels ranges in thickness 

from 0 to 150 feet and represents the culmination of the filling of the 

basin. TA-3 lies near the edge of the Ortiz surface (Kelley, 1977). 

The depositional environment of the Santa Fe Group sediments in the 

area of the HWL may have changed from a predominantly alluvial fan 

environment to a fluvial environment in late Santa Fe times. At that 

time the Rio Grande River may have followed a course approximately 6 

miles east of its present location (Kelley and Northrop, 1975). In 
.. general, alluvial fan deposits have been deposited from east to west, 

and are coarser-grained and less areally extensive than fluvial 

deposits. Ancestral Rio Grande deposits have been deposited from north 

to south, and are finer-grained; individual units will be more areally... 

- extensive than alluvial fan deposits. 

The general stratigraphy of sediments under the HWL consists pri
... marily of varied mixtures of fine sands and silty sands, with lenses or 

'''' layers of gravels. The gravels range in size from fine to coarse and at 

... least one horizon of predominantly gravel appears in all boreholes 

- across the site between 90 to 100 feet below ground surface. The 

... depositional environment for the first 100 feet of the HWL appears to 

have evolved from a distal alluvial fan environment. Relatively coarse, 

areally extensive deposits may also be related to the Ortiz pediment- surface. 

The upper 29 feet of soil at the HWL varies from fine sandy loam - and loamy sand to fine sands throughout the profile (Daugherty, 1979).- Soils are of the Tijeras-Embudo association, and are classified as well

- drained, loamy, gravelly soils (USDOE, 1988d). The soils are high in 

calcium carbonate content, low in organic matter, and typically contain 

- very fine sandy loams with some gravel zones. 

--.. 
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2.3 SITE HISTORY 

The HYL began accepting classified and unclassified mixed waste and 

LLY in 1959. Early waste deposits were placed into cylindrical pits 

located in the southern half of the classified disposal area (Figure 

2-2). Several pits in the northeast corner of the classified area, each 

approximately 10 feet square and 25 feet deep, were used specifically 

for disposal of depleted uranium. In 1962, the "unclassified" area was 

open to begin receiving radioactive and mixed wastes. SNL records 

estimate that approximately 50,000 cubic feet of radioactive waste have 
.. been disposed of in the HYL (Hillard, 1988) though the 1987 USEPA RFA 
.• states that 720,000 cubic feet of wastes have been disposed of at the 

..	 MYL . 

... The primary radioactive wastes disposed of at the MWL consist of 

tritium (most prevalent in the classified area) and depleted uranium. 

In addition to radioactive and mixed wastes, this landfill was used as a ... 
chemical waste landfill from 1959 to 1962. No records exist detailing 

what chemical wastes were deposited during this time. Other waste 

materials disposed of at the HWL include liquid wastes; radioactive 
...	 metals; low-level fission products; high-efficiency particulate air 

...	 (HEPA) filters; radioactive tracers; liquid scintillation cocktail (LSC) 

vials; trace amounts of plutonium; tritium-contaminated equipment; and 

contaminated oils and other drummed liquids solidified with dirt,.... 
plaster of paris, and concrete. 

In 1967, Trench D in the unclassified area was used for disposal of .... 
approximately 270,000 gallons of coolant wastewater. SNL records 

.... 
estimate that 1 curie (Ci) of total radioactivity, primarily from Na-24 

and Mn-56 was discharged into the trench over a period of one month . 
... Earlier studies (Table 2-1) at the MWL demonstrated the presence of 
... tritium in the surface soils in the vicinity of the classified area and 

in subsurface soil at limited locations around the classified disposal-- area. During these same studies, gamma spectrometry data for the same 

locations showed little or no presence of gamma-emitting contaminants
IIliI 

(USDOE, 1988a). To supplement on-going annual and plant testing for ... 
radioactive contaminants, a decennial (10 year) sampling plan was 

2-6-
.... 



Tabl. 2-1 

SUIOIAB.T OF STUDXES CONDUCTED AT .MNLa 

Year 
General 

Description 
Number of 

Samples 
Media 

Sampled Parameter(s) 

1969 Decennial 
Samplinq 

10 Subsurface 
Soils 

Gross Alpha 
Gross Beta 
Total strontium 
Cs-137 
Gamma Activity 

1979 SUbsurface Ion 
Migration Study 

35 Subsurface 
Soils 

Gross Beta 
Gross Alpha 
Total Uranium 
Tritium 

... 

... 

... 

... 

.. 

1981 

1982 

Soil Core 
Sampling 

Surface Soil 
Tritium StUdy 

Air Monitoring 

Soil Core samplinq 
(vertical migration) 

226 

100 

9 

76 

SUbsurface 
Soils 

Surface 
Soils 

Air (Grab) 

surfacel 
Subsurface 
Soils 

Gross Alpha 
Gross Beta 
Gamma Activity 
Tritium 
'" Moisture 

Tritium 

Tritium 

Tritium 

... a Millard, et a1. 1983. 

... 

... 

-
 2-7 .... 



instituted for the HYL beginning in 1969. The decennial sampling would 

require more intensive radiological sampling than normal annual 

analyses. 

In 1969, results from 10 soil cores sampled to depths of 25 to 50 

feet at 5 locations around the perimeter of the MYL indicated that there 

was no radionuclide migration from the site. 

.. In 1979, as part of an ion migration study at the classified area, 

35 soil samples were taken from a single pit at 1-foot intervals to a .. 
depth of 35 feet. No significant levels of alpha or beta radiation were .. 
noted through the profile, though radiation levels slightly higher than 

... the minimum detectable limit (MDL) were observed. Twenty-five (25) of 

... the 35 soil samples had greater than background levels of tritium, 

particularly below 18 feet beneath ground surface (bgs)(Millard et al., 

.. 1983) • 

... 

... 

...
 

...
 

...
 

... 
• 
... 

-
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3 SUMMARY	 OF VORK COMPLETED 

3.1 REVIEV	 OF THE SCOPE OF VORK 

The Phase 1 RFI at the MYL was designed to determine if 

contamination has migrated from the landfill and to characterize the 

nature and probable extent of any contaminants. To accomplish this 

goal, the major migratory pathways of contaminant flow were sampled and 

analyzed for organic, metal, and radiological parameters. The migratory 

pathways sampled were air, surface soils, and subsurface soils. 

Descriptions of sampling procedures for each pathway follow in this 
... section . 

In addition to media sampling, extensive health and safety moni

...	 toring was integral to the work performed at the MYL. Health and safety 

monitoring helped determine potential worker exposure to chemical, phys

ical, and radiological hazards, as well as to monitor for potential 

contaminant releases from the landfill • 

... 3.2	 PRELIMINARY RADIATION SURVEY AND SITE SCREENING 

A preliminary radiation survey and initial site screening for 
...	 volatile organic compounds were performed prior to the initiation of 

.... extensive on-site field work to determine areas of potential radiation 

exposure and contamination. Information obtained from this survey 

established health and safety protocol and provided additional 

information in support of the RFI. 

The preliminary radiation survey was conducted using a Bicron ... 
Microanalyst micro-R-meter and a Bicron G2 2-inch by 2-inch sodium 

...	 iodide (NaI) gamma scintillation detector, connected to a Bicron 

Surveyor M ratemeter (ER Program SOP 6.15). Additional screening mea
... surements were made using a Johnson TR-7 tritium monitor and a Bicron 

RSO-5 ion chamber. Background measurements for each instrument were 

taken off-site at a location approximately 3/4-mile north of the 

Albuquerque International Airport, and at another location approximately 

200 feet north of the MYL, prior to the on-site survey and screening. 
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On-site gross survey and screening measurements were recorded into field 

logbooks with respect to the location of each reading. 

The MVL perimeter was surveyed with the micro-R-meter and the NaI 

detector approximately one meter above the ground surface. Results 

equivalent to instrument background (approximately 35 ~R/hr and 4000 

cpm), were obtained along most of the perimeter, with the exception of 

the northeast and southwest areas, where measurements ranged from 2 to 4 

times background (Figure 3-1). These measurements were likely due to 

several pits in the classified area that were not backfilled or capped, 

and above-ground radioactive storage in the unclassified area. 

Along the eastern fence bordering the classified area, measurements 

ranged from twice background (approximately 70 ~R/hr) to approximately 5 

mR/hr and appeared to be due to the aforementioned uncapped waste pits 

in the classified area. Measurements in the southwest corner of the 

unclassified area ranged from twice background to approximately 1 mR/hr 

and resulted from the above-ground storage of boxes and drums of 

radioactive material (Figure 3-1). A ground-surface examination of the 

unclassified area did not show any anomalies with the exception of 2 

measurements, indicated as locations 1 and 2 on Figure 3-1. At location 

1, a measurement of approximately 4 times background was obtained; at 

location 2, where old pallets and plastic littered the ground, radiation 

measurements were three to four times background. 

Measurements ranged from background to approximately 1.5 times 

background in the south half of the classified area. The northern half 

of the classified area contained several areas of high radiation (i.e., 

areas with exposure rates between 5 and 100 ~R/hr) that had been 

previously roped off by SNL personnel and were not surveyed. 

Measurements near these areas ranged from 150 ~R/hr to 2 mR/hr. A 

tritium monitor was used at the ground-surface level to detect possible 

tritium emanations, especially in the cracks and holes in the ground 

created by subsidence near the waste pit caps. No measurements above 

background were noted, however, reliability of the tritium monitor could 

not be verified for outdoor measurements due to interferences of dust 

and other particles. 
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An HNu systems Hodel ISPI-101 photoionization detector with a 10.2 

eV lamp was used to screen the entire HVL for volatile organic 

contaminants prior to sampling activities. No measurements above 

background were obtained. 

3.3 AIR SAMPLING 

The air sampling consisted of a background, baseline ambient air 

sampling, and worker health and safety monitoring via sampling of the 

breathing zone. Baseline ambient air sampling was conducted to define 

existing concentrations of airborne tritium and radioactive particulates 

at the HVL prior to drilling and sampling activities. These results 

were compared to background concentrations (locations listed in Table 

3-1) and were used to determine the level of protection required for 

field personnel working at the MVL. The breathing zone air sampling was 

conducted during on-site work to document the concentration of 

radioactive particulates in worker breathing zones during sampling and 

drilling activities. 

Air sampling for tritium and radioactive particulates was conducted 

at the HVL during August and September 1989, and during June and July, 

1990 to determine fugitive emissions of tritium. Sorbent tubes were 

used to collect water vapor for tritium analysis, and cellulose filters 

were used to collect airborne particulates for gross alpha and gross 

beta analysis. 

3.3.1 Baseline Ambient Air Sampling 

Baseline air samples were collected to determine ambient air 

conditions for both tritium and gross alpha/beta analysis from the nine 

locations indicated in Figure 3-2. Location 7 was sampled twice for 

particulates; the two samples were collected four days apart for quality 

assurance. As part of the baseline sampling, background samples were 

collected at the four locations described in Table 3-1. One of the 

background locations was sampled twice for a replicate for particulates . 

Two field blank samples were also submitted for tritium analysis and one 

field blank sample was submitted for gross alpha/beta analysis. In 
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('	 addition, one cellulose filter blank sample was analyzed for gross alpha 

and gross beta. These samples were for quality assurance. 

Vater vapor in the ambient air was collected on 3/8 inch (1.0.) 

silica sorbent tubes and analyzed for tritium content. Each sorbent 

tube contained 1000 mg of silica gel in the front section and 250 mg in
'" 

the back section. Generally, a pair of the sorbent tubes were used in 

series in the sampling train, and the back tube was analyzed separately.. 
from the front tube to determine if significant amounts of tritiated 

water vapor had passed through the front tube. Pulse pumps and 

regulated personnel air pumps were used to draw air through the sampling 

train at rates ranging from approximately 1 ml/minute to 3000 ml/minute."" 
The total sample volumes ranged from about 800 ml to 3000 mI. Sampling 

rates were determined on a volumetric basis. These sampling rates were 

then corrected to standard atmospheric conditions at sea level and to a• 
temperature	 of 25°C • ... 

Baseline gross alpha/beta particulate samples were collected with 

open-face mixed-cellulose ester filters having a diameter of 47 mm and a ... 
pore size of 0.8 micrometers. Eberline model RAS-1 low-volume air pumps 

were used to draw air through the filters at rates ranging from about 20 

l/min to 40 limine Total sample volumes ranged from about 8 cubic .. meters to 140 cubic meters. At the end of each sampling period, air 

- filters were placed into individual envelopes and retained for alpha and .. beta counting. The sampling rates were determined on a mass-flow basis • 

- 3.3.2 Vorker Breathing Zone Sampling .. 
From September 7, 1989 to September 27, 1989, during drilling and 

sampling activities at the MVL, 17 particulate breathing 

zone samples were collected and analyzed for gross alpha/beta radiation. 

The samples were collected during normal duty shifts (or part of a work 

shift) from workers as they conducted their normal activities. Because -
workers were free to move from place to place during the sampling 

period, the sample locations are described only as the general area of 

the MVL. Table 1 in Appendix C lists the sample collection date and 

sample 1.0. for the samples collected during the breathing zone gross..
 
alpha/beta	 study. 
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Table 3-1
 

BACll:GROU1ll0 AIR SAMPLZRG LOCATZORS
 

!iI 

Sample 10 Description of Location ..
 
MWL-T008,-P008 

lIlilJ 

MWL-T009,-P009-
~-

.... 
MWL-T010,-P010 

... 
MWL-T011 ,-POll, 

m 
Ilnd -P034 

"" 

...
 

-

...
 
...
 

-
-
..
 
-
-


Sandia National Laboratories, Area 9970, on 

microwave tower about 8 feet above ground level 

Sandia National Laboratories, under the eastern 

tower of the Robotic Vehicle Compound, north 

Tijeras Arroyo • 

About 200 yards north of Interstate 40 and 200 

yards E of Tramway Blvd. at 238 Monte Largo NE, 

Albuquerque, NM 87123 

4613 Bali Court NE, New Holiday Park 

Edition, Albuquerque, NM 87111 
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Table 3-1
 

BACKGROURD AIR SJUlPLIRG LOCATIORS
 

Sample ID Description ot Location 

.. MWL-T008,-P008 Sandia National 

microwave tower 

Laboratories, Area 

about 8 teet above 

9970, on 

ground level 

MWL-T009,-P009 Sandia National Laboratories, under the eastern 

tower ot the Robotic Vehicle compound, north 

Tijeras Arroyo. 

... 

MWL-TOlO,-P010 About 200 yards north ot 

yards E ot Tramway Blvd. 

Albuquerque, NM 87123 

Interstate 40 and 200 

at 236 Monte Largo NE, 

... MWL-T011 ,-POll , 

and -P034 

4613 Bali Court NE, New Holiday 

Edition, Albuquerque, NM 87111 

Park 

... 

"" .. 
.. 
.. 
.. 
... 
iiIOI 

... 
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Breathing-zone particulate samples were collected using open-faced( 
~ 

polystyrene cassettes loaded with mixed-cellulose ester filters having a 

diameter of 37 mm and a pore size of 0.8 micrometers. At the end of the 

sampling period, the ends of the sampl~ng cassette were capped and 

shrinkage bands were placed over the cassettes. Personnel air-sampling 

pumps were used to pull air through the filters at rates ranging from 

about 1500 ml/min to 4500 ml/min. Total sample volumes were in the 

range of 0.5 cubic meters to 2.5 cubic meters. Sampling rates were 

determined on a volumetric basis and were corrected to atmospheric 

conditions equivalent to sea level and to a temperature of 25°C. 

3.3.3	 Analytical Methods 

The following analytical methods were used to determine concentra

tions of airborne contaminants: 

Tritium was detected by liquid scintillation spectrometry. A 

number of sample processing methods were evaluated for recovery of water 

vapor from the silica gel sorbent. Sample distillation with or without- added water was unsuitable since the sorbent would pop violently in the 

distillation pot and eventually become trapped in the condensing column. 

Adding the silica gel sorbent directly to an aliquot of scintillation 

cocktail proved the most practical means of sample preparation. Since 

the front and back sorbents were analyzed separately, each field sample 

resulted in two laboratory samples. 

Background, baseline ambient air and worker breathing zone sampling 

was conducted to determine concentrations of radioactive particulates in 

the air. Air filters were allowed to decay for at least 120 hours to 

minimize interference from short-lived radon and thoron daughters with 

measurement of the long-lived activity. 

The	 baseline and background particulate samples were analyzed for - gross alpha activity with an Eberline model SAC-4 alpha scintillation 

detector. An Eberline model UP-210 shielded Geiger-Mueller detector, 

with the wire screen removed and a window thickness of approximately 1.7 

mg/cm2 , was used to count the samples for gross beta activity. 

Background count rate and efficiency were determined daily for both the 
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.. 
SAC-4 and UP-210 detectors. A 50-minute counting time was used for 

.. determining the detector background count rate and for counting the 

.. samples. 

.. Breathing zone particulate sample~ were analyzed for gross alpha 

and gross beta activity using a gas flow proportional detector whose 

background count rate and efficiency were determined daily. Each filter 

.. was counted for 100 minutes at the alpha plateau voltage, and for 100 

minutes at the beta plateau voltage. 

Net radiation activities for the particulate samples were obtained 

by subtracting the background and media blank sample results from the 
... 

gross sample activities • 
... 
... 3.4 SURFACE SOIL SAMPLING 

The purpose of obtaining surface soil samples at the MVL was to 

... ascertain potential concentrations of radioactive contaminants in the 

... upper 2 inches of soil. Previous data (USDOE, 1988) showed high levels 

of tritium concentrated near the surface at locations within the 

classified disposal area. Also, elevated concentrations of tritium were 
1M 

reported in sampling studies performed at the MVL in 1982 (Millard et 
... 
- al, 1983). The" sampling of the surface soils at the MVL during this 

investigation was completed to substantiate these earlier studies and 

characterize potential contamination. 

.. 3.4.1 Surface Soil Sampling Methods and Analyses 

... A total of 153 samples, including 14 duplicates, were collected 

- from the classified and unclassified areas of the MVL. Figure 3-3 shows 

grid locations for the samples collected. In addition, four background 

- samples (north, east, south and west from the landfill) were collected, 

- and seven field blanks were collected for QA verification. 

Samples were collected using laboratory-clean stainless steel 

spoons and aluminum trays (ER Program SOP 5.8). Aliquots were collected - from five locations within each grid, these being the center of the grid 

,.. 

-
and near each corner 

85, J5 and L5 which 

composite sample was 

... 
--

of the grid (The exception to this were grids 84, 

were inaccessible due to the open Trench F). Each 

homogenized in the aluminum tray and placed into a 
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plastic, I-liter, wide-mouth jar with teflon-lined screw top lid and 

sealed with black electrician's tape. All samples were labeled with 

sample number, sampling date, the sample collector's names, and analy

tical parameters. Sample numbers were 'entered into logs with their 

corresponding grid location. 

Two rinsate samples from the decontamination of field equipment 

were collected. All samples were submitted to THA/Eberline for analyses 

for tritium, beta, and gamma radiation emitters (K-40, Th-232, Ra-226 

and Cs-137). Ten percent of the samples were analyzed as a statisti 

cally viable population to determine if tritium as well as alpha, beta 

and gamma emitters could be detected. 

3.5 SOIL BORINGS AND SUB-SURFACE SAMPLING 

The drilling of soil borings at the H~L had a dual purpose: (1) 

collection of subsoil samples from discrete depths for chemical and 

radiological analyses, and (2) to characterize and describe the site 

lithology to 150 feet. Results from previous studies (Hillard et al., 

1983) suggested the presence of tritium in the samples from depths of 75 

feet below the ground surface (bgs) in the classified area of the H~L. 

Subsoil samples were collected during the Phase 1 RFI and to supplement 

the earlier studies and to better characterize contamination of subsoils 

at the H~L. 

3.5.1 Soil Boring 

Eighteen soil borings were drilled to depths ranging from 75 to 150 

feet, including five angled borings (150 - 300 from vertical) directed 

under the disposal pits of the landfill. Fifteen soil borings were 

drilled during 1989, and the remaining three soil borings, 5B-8, 10, and 

17, were completed during June of 1990. These three borings were angle 

drilled. Figure 3-4 illustrates the soil boring locations and Table 3-2 

provides specific depths of the completed boreholes. The borings were 

drilled using two CHE Hodel 55 drill rigs. Drilling was accomplished 

with 4-inch 1.0. hollow-stem augers in 5-foot flights (ER Program 50P 

4.1). For angled borings, 4-inch 1.0. hollow-stem augers were advanced 
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Table 3-2 

SOIL BOaING COKPLETION DATA 
(Chronological order of completion) 

Soil Planned .Actual Dates of Drilling Sampling No. Samples 
Boring Depth (feet) Depth (feet) Drilling TilDe (hours) Method Collected Comments 

SB-18 150 150 9-7-89/9-9-89 16 Split Spoon 21 Water added down hole to 
loosen materials. 

SB-14 100 100 9-11-89/9-12-89 10 Split Spoon 15 Screened (5 ft) PVC pipe 
set at 35 feet. 

SB-12 100 80 9-12-89/9-12-89 6.5 Split Spoon 15 Screened PVC (5 ft) set 
at 51 feet. 

SB-15 100 100 9-12-89/9-13-89 9 Split Spoon 15 Screened (5 ft) PVC pipe 
set at 45 feet. 

SB-13 100 95 9-12-89/9-13-89 9 Split Spoon 13 Screened PVC (5 ft) set 
at 81 feet broken auger 
at 95 feet-recovered 

SB-3 100 100 9-13-89/9-14-89 7 Split spoon 14 

W 
I 

I-' 

SB-9 150 131 9-13-89/9-15-89 15 split Spoon 
Core (a) 

16 Continuous 
started at 

core sampling 
45 feet. 

W 

SB-16 100 110 9-14-89/9-18-89 10 Split Spoon 15 HNu ma1function
interrupted drilling. 
Aluminum access 
tube placed to 30 feet. 

SB-2 150 128 9-18-89/9-19-89 12 Core (a) 18 HNu readings in excess of 
two ppm, dense gravel and 
cobble 105-128 ft. 

SB-11 100 90 9-19-89/9-19-89 8 split Spoon 17 Aluminum access tube 
30 feet. 

SB-7 100 100 9-20-89/9-20-89 6 Split Spoon 15 High HNu readings from 
10 to 30 feet. 

SB-5 150 150 9-20-89/9-21-89 14 Core (a) 22 

(a) Continuous core sampling. [QT)SX3034:D2722, 13488, PM • 10 
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Table 3-2 (Cont.) 

Soil Planned Actual Dates of Drilling Sampling No. Samples 
Boring Depth (feet) Depth (feet) Drilling Time (hours) Method Collected Comments 

\ . 

SB-4 100 100 9-21-89/9-21-89 6 Split Spoon 14 

·SB-1 100 75 9-25-89/9-26-89 8 Core (a) 15	 30 0 angle (from vertical) 

'SB-6 100 80 9-27-89/9-28-89 11 Core (a) 13	 First Attempt to 3S feet 
second attempt approx. 
lS ft W of first. 

·SB-8 100 93.5 6-12-90/6-13/90 12.5 Core (a) 19	 Added 10 gallons of water 
to ease drilling. lSo 

angle (from vertical) 

·SB-10 100 80 6-14-90/6-15-90 13	 Core (a)/ 18 150 angle (from vertical) 
split Spoon 

·SB-17 100 93.5 6-19-90/6-22-90 17 Core (aI/ 16	 Drilled in level B 
Split Spoon	 protective equipment 

30 0 angle (from vertical, 
directed toward trench 0) 

W 
I 

I-' 'ANGLE BORINGS: Actual completed depth is linear feet of the angled boring.
~ 

(a) Continuous core sampling. 



with a modified CHE Hodel 55 Hollow Stem Auger drill rig which permitted 

angled positioning at the mast, and utilized 4-inch 1.0. hollow-stem 

augers. 

Because of complex inter-layering ~f sands, silts, gravel, and 

cobbles (large stones), the borehole drilling was often difficult. 

Layers of gravel and cobbles were generally encountered at depths 

greater than 30 feet, although these layers could also be found at 

shallower depths. At greater depths, drilling became more difficult as 

stony layers were encountered. A detailed discussion of borehole litho

logy is presented in Section 4. 

Host of the boreholes were completed to within 85% of their planned 

depths (Table 3-2). The completed boreholes were capped with a 2-inch 

thick concrete pad and marked with the soil boring number. A summary of 

drilling operations for each borehole is provided below. 

SB-l: Soil Boring SB-l was an angle boring (300 from vertical) located 

immediately north of Trench A in the unclassified area. The point of 

entry of the augers was 18.5 feet north of the fence. A layer of 

cobbles encountered between 35 and 40 feet bgs caused horizontal 

deflection of the auger string. This deflection caused difficulty in 

extracting the core barrel sampler, and significantly increased the 

probability of the augers breaking within the borehole. The boring was 

stopped at 75 linear feet, or approximately 66 vertical feet in depth, 

at a point approximately 16 feet inside the unclassified area fence. 

The finished boring was grouted with a cement-bentonite (5%) mix. 

S8-2: Soil boring SB-2 was located near the north gate of the unclassi

fied area of the HYL. Sediments were primarily coarse sands, gravel, 

and silt. Dense limestone and cobble layers made drilling very diffi

cult from 105 feet to 128 feet in depth and drilling ceased at 128 feet 

bgs. HNu PS-101 PIO readings taken from inside at the top of the 

augers, when 128 feet of depth was reached, measured greater than 70 

ppm. The completed borehole was grouted with a cement-bentonite (5%) 

mix. 
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~ ..	 8B-3: Soil boring SB-3 was located north of the classified area of the 

HWL adjacent to the burial pits in the northeast corner. Difficult 

drilling from intermittent cobble and gravel layers was encountered from 

50 to 70 feet bgs. SB-3 was completed.to a depth of 100 feet, and 

grouted with a cement-bentonite (5%) mix. 

8B-4: Soil boring SB-4 was located along the east fence approximately 

104 feet north of the southeast corner of the classified disposal area. 

The drilling was relatively uneventful through sands, silts, and 

gravels. The boring was completed to a depth of 100 feet and grouted 

with a cement-bentonite (570) mix. 

8B-5: Soil boring SB-5 was located at the southeast corner of the 

classified disposal area. Continuous core samples were collected con

current to drilling. Drilling below 100 feet in depth was difficult due 

to the frequent occurrence of cobble and caliche depositions. 

HNu PS-101 PlD monitoring at the top of the auger string from 100 

to 105 feet bgs revealed volatile organic compounds in concentrations 

exceeding 650 ppm. HNu readings from samples collected at 105 feet bgs 

indicated orgnic vapors in concentrations as high as 230 ppm. The HNu 

measurements diminished to 0 ppm below 110 feet in depth. The boring 

was completed to a depth of 150 feet and grouted to the surface with a-
cement-bentonite (5%) mix. 

SB-6: Soil	 boring SB-6A was an angle boring located south of the 

classified	 area approximately 20 feet from the fence. The boring 

was angled toward the landfill. Dense cobbles, encountered between 25 

to 35 linear feet (approximately 20 to 28 feet bgs), resulted in refusal 

at 35 linear feet. The soil boring was abandoned and grouted to the 

surface with a cement-bentonite (5%) mix. The drill rig was 

repositioned 15 feet west for a second angled boring attempt (6B). 

Cobble layers consisting of dense limestones and granites encountered at 

the 60 to 65 foot depth caused horizontal deflection of the drill 

string. Drilling was completed to 80 linear feet, or a depth of 
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approximately 65 feet bgs. The lateral point of completion is estimated 

to be approximately 27 feet within the classified area boundaries. The 

completed boring was grouted with a cement-bentonite (5%) mix • 

SB-7: Soil boring SB-7 was located along the east fence of the south 

one-half portion of the unclassified area, approximately 102 feet north 

of the southeast corner. HNu measurements of 220 ppm were noted in the 

drill string from 10 feet bgs. Drilling proceeded through predominant 

sands, gravel, and cemented silts. The boring was completed to a depth 

of 100 feet and grouted with a cement-bentonite (5%) mix. 

SB-8: Soil boring SB-8, was located along the west fence of the un

classified area at the southwest corner of the landfill. Continuous 

cores were collected to a depth of 46 feet bgs. Below 46 feet samples 

were collected intermittently due to cobble or large stores encountered 

at 46 feet, 53 feet, and 65 feet bgs. The core barrel was removed in 

these zones. Drilling became difficult below 85 feet bgs due to 

binding of the augers by sands and silts. The boring was terminated at 

93.5 feet bgs. The completed boring was sealed with a cement-bentonite 

(5%) mix. 

SB-9: Soil boring SB-9 was located along the west fence of the 

unclassified area, approximately 120 feet north of the southwest corner 

of the landfill. Split-spoon sampling was employed during the first 40 

feet of drilling, then released by continuous core sampling to the total 

borehole depth. Difficult drilling conditions prevailed at depths 

deeper than 65 feet due to intermittent layers of cobble and large 

stones. Strongly cemented silts and sands occuring deeper than 100 feet 

in depth slowed the drilling and eventually caused cessation of further 

drilling at 131 feet bgs. The borehole was backfilled with auger 

cuttings to 30 feet bgs. A 30-foot, 2-inch 1.0. PVC pipe, capped at the 

bottom, was installed jll the open hole. This cased hole will be used 

for future geophysical Jnpasurements. The annular space to the surface 

was backfilled with remaining auger cuttings to the ground surfare . 
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SB-10: Soil boring SB-10 was located along the west fence of the un

classified area and adjacent to the south end of Trench A. Drilling 

became difficult at 27.5 feet bgs where a cobble zone was encountered. 

This cobble zone extended to 80 feet bgs and presented difficult 

drilling conditions throughout the entire boring. The boring collapsed 

around the augers and after repeated attempts to redrill, the boring was 

terminated at this depth. 

SB-11: Soil boring SB-11 was located along the west fence of the un

classified area, approximately 80 feet south of the northwest corner of 

the landfill. Difficult drilling in dense cobbles and caliche sediments 

was encountered at depths from 45 to 60 feet, and at depths greater than 

80 feet. Measurements of organic vapors (22 and 45 ppm) were recorded 

at the top of the auger string at depths of 80 and 90 feet, 

respectively. Binding of the augers occured at 90 feet and caused 

cessation of drilling at that depth. The borehole was backfilled with 

the auger cuttings to 30 feet bgs. At that point a 30-foot, 2-inch 1.0. 

aluminum tube was placed to the surface for future soil moisture 

measurements. The annular space was filled with auger cuttings. 

SB-12: Soil boring SB-12 was located northwest of the MYL, 

approximately 102 feet west-northwest of northwest corner of the 

landfill. Drilling was unencumbered to approximately 80 feet bgs. 

Drilling could not be advanced beyond 80 feet bgs due to tight, dense 

materials. The borehole was backfilled with auger cuttings to 30 feet 

bgs. A 30-foot, 2-inch I.D. PVC pipe with 5 feet of screened interval 

at the bottom was installed for future investigative purposes and the 

remaining annular space back-filled with cuttings to the ground-surface. 

SB-13: Soil boring SB-13 was drilled approximately 81 feet northeast of 

the southeast corner of the classified area of the landfill. The boring 

was completed to a depth of 100 feet. A 30-foot, 2-inch 1.0. PVC pipe 

with 5 feet of screened interval at the bottom was set into the borehole 

at 81 feet bgs for future investigative purposes. Auger cuttings were 

used to backfill to the ground-surface . 
• 
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58-14: Soil boring S8-14 was located approximately 81 feet west of the" 

south half of the unclassified disposal area. Cobbles and cemented 

sands were encountered from 35 to 60 feet and from 70 to 80 feet, making 

drilling slow and difficult. However,· the borehole was completed to a 

.. depth of 100 feet. A 35-foot, 2-inch 1.0. PVC pipe with 5 feet of 

screened interval at the bottom was set into the borehole from 35-foot 
" 

depth to the surface for planned soil water experiments. The remainder .. 
of the borehole annulus was backfilled with auger cuttings . ..
 

..
 
58-15: Soil boring SB-15 was located approximately 81 feet west of the 

... unclassified area of the MYL. The occurrence of cobble and gravel 

layers at depths from 3 feet to 40 feet and from 50 to 80 feet made 

.. drilling slow and difficult. At depths from 30 to 35 feet, rocks 

.. greater than 6 inches in diameter were brought to the surface by the 

augers. The borehole was completed to a depth of 100 feet and ... 
backfilled	 with auger cuttings to 45 feet bgs. A 45-foot, 2-inch 1.0. ... 
PVC pipe with 5 feet of screened interval was set into the borehole at ... 
45 feet bgs. The remaining borehole annulus was filled with auger 

cu tt ings. 

•	 5B-16: Soil boring SB-16 was drilled at the south side of the unclassi

...	 fied area of the MYL, immediately adjacent to the entry gate. Large 

cobbles were encountered from approximately 1 to 10 feet in depth. 

Intermittent layers of cemented sands and cobbles presented difficult 

drilling conditions. At 100 feet in depth, sustained readings of... 
organic vapors 100 ppm were noted using the HNu PS-101 PID. Drilling ... 
continued to 105 feet bgs to obtain a confirmatory soil sample. The 

.... 
borehole was backfilled with auger cuttings to 30 feet below ground 

... surface. A 30-foot, 2-inch 1.0. aluminum access tube for monitoring 

soil moisture was placed from 30 feet to the ground-surface and the 

- annulus filled with auger cuttings. 

5B-17: Soil boring SB-17, was drilled at an angle at the southeast 

corner of the classified area. S8-17 was drilled 26° from vertical 

bearing N5°y beneath Trench D. The first 10 feet of the boring was cased 
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to stabilize the borehole. Gravel was encountered at 62.5 feet bgs. 

The continuous core barrel sampler was abandoned due to a difficulty in 

drilling and soil samples were collected at five foot intervals using a 

split spoon sampler. The boring was terminated at 93.5 feet. The 

completed boring was sealed with cement-bentonite (5%) mix. 

SB-18: Soil boring SB-18 was located approximately 420 feet south of 

the southwest corner of the unclassified area of the MYL and serves the 

background boring. Cobble layers from 45 to 60 feet, and again at 90 

feet bgs, made drilling very difficult. After sampling at 90 feet, 

water was added to the borehole to loosen cemented silts and gravels in 

order to facilitate drilling beyond a depth of 100 feet. A total of 67 

gallons of potable water, obtained from the City of Albuquerque water 

supply, were added downhole at depths from 95 to 150 feet bgs. SB-18 

was completed to the planned depth of 150 feet. The borehole was 

backfilled to 50 feet bgs with auger cuttings and the remainder filled 

with a cement-bentonite (5%) grout mix. 

3.5.2 Subsoil Sampling 

Subsoil samples were collected concurrently with the drilling at 

depths described in the work plan. Samples were typically collected at 

depths of 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, and 100 

feet, and at 110, 120, 130, 140, and 150 feet in soil borings that were 

drilled to that depth. A total of 295 samples were collected including 

19 duplicates and five field blanks (Table 3-3). Samples were not 

obtained at depths where recovery of soil/sediment materials was 

inadequate. Partial samples were collected when only a fraction of full 

sample recovery occurred. The lithologic logs (Appendix A) illustrate 

sample locations, types of soils and/or sediments recovered, and the 

percent of recovery. 

Samples were recovered by one of two methods: split-spoon samples 

with brass sleeve inserts; or in CME plastic tubes inserted into a 

5-foot CME core barrel. Two-inch 1.0. split-spoon samplers 24 inches in 
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Tabl. 3-3 

SUBSOIL SAMPLE DISTRIBUTIOn 

.. 

Organic/Metal Mixed Waste 
Samples Non-Mixed Radioactive Sample 

Collected Analyses (AI Analyses (BI Analyses (CI 

..
 

... 

..
 

... 

... 

... 

...
 

• 
...
 

...
 

...
 

-


.ill 

OIl ..
 
-
-


Soil Samples 271 

soil Duplicates 19 

Soil Blanks 5 

Equipment Rinsates 9 

Decon water 1 

Total 304 

AI E" E Lab 
Bj TMA/Eberline 
C I TMA/No real 

177 

8 

5 

9 

1 

199 

265 8 

15 

5 

1 

285 8 
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length with multiple brass sleeve inserts (1-7/8 inch 1.0.) were used to 

collect samples from boreholes S8-18, S8-14, and S8-12. The split-spoon 

barrel was lowered down the auger flights and hammered into the geologic 

material at each sampling depth. Standard penetration counts were 

recorded in field log books for each 6-inch depth the split-spoon barrel 

was advanced. 

Following recovery of the split-spoon sampler, the brass-encased 

samples were removed the split-spoon and the ends screened for organic 

vapors using an HNu PS-101 photoionization detector with a 10.2 volt 

lamp, and for alpha, beta, and gamma radiation using a Bicron Surveyor H 

..	 ratemeter with a GH pancake probe. A small portion of the sample was 

..	 removed for lithologic description and logging. The remaining samples 

..	 were covered with aluminum foil at the open ends, sealed with black 

electrician's tape and coated with wax to prevent moisture or organic 

vapor loss. A sample tag indicating the sample number, date of 
... 

collection, analytical parameters, and the sampler's names were affixed 
IiII 

to each sample. The sample numbers were recorded on a sample tracking .. sheet and cross referenced with the borehole number and depth . 

Split-spoon barrels of 18 inches in length and 2 inches 1.0. were 

...	 used to collect samples at the specified depths for soil borings S8-3, 

S8-4, S8-7, S8-11, S8-13, S8-15, S8-16 and S8-18. Two 9-inch brass 

sleeve inserts were placed into the split-spoons to contain the 
"" 

collected sample. The sample collection procedures were identical to 

those previously described with the exception that plastic caps were ... 
used to seal the ends of the brass sleeves. 

Continuous core samples were collected during the drilling of 

boreholes S8-2, SB-5, and S8-9, as well as during the drilling of angled .. borings of S8-1 SB-6, S8-8, S8-10, and S8-17. AS-foot CHE split barrel 

... (2.5-inch I.D.) with two clear, plastic (lexan) sleeve inserts (each 30 

inches long) was advanced with the augers in 5-foot increments. Upon-
removal of the core barrel, the sample-filled (depending on percent 

recovery) inserts were removed, and plastic caps were immediately placed.... 
on both ends. The sample depth was marked on the bottom end of each ... 

-
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..
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..
 

tube. Lithologic descriptions were recorded into the log book, and 

analytical samples collected into brass sleeves from the bottom 2 to 3 

inches of each tube. After the brass sleeves were filled, they were 

sealed and labeled. All samples were preserved in ice for shipment to 

the respective analytical laboratories. 

3.6 HEALTH AND SAFETY MONITORING 

Health and safety monitoring, required on all sites involving 

hazardous materials or wastes (29 CFR 1910), also provided information 

regarding the existence and possible release of contaminants from the 

HYL. 

Continuous personnel monitoring was performed during field work 

using direct reading instruments to detect exposure to chemical and 

radioactive hazards. Radiation exposures were monitored, under the 

supervision of a health physicist, by use of personal thermoluminescent 

dosimeter (TLD) badges, pocket dosimeters, and personnel and sample 

monitoring using a rate meter with a GH pancake probe. Exposures to 

volatile organics were continually monitored using an HNu PS-101 

photoionization detector. 

Pocket dosimeters (DCA model 862) were used to measure exposure to 

gamma radiation. The dosimeters were calibrated and distributed each 

morning prior to work activities. Detailed logs of exposure readings 

from each on-site person's dosimeter were kept for tracking purposes. 

TLD badges are issued and worn daily at all hazardous waste sites. 

The exclusion zone was continually monitored for volatile organic 

compounds and radiation during all work activities. Readings were taken 

at the top of auger flights during drilling, and in the breathing zone 

using both the HNu and Bicron instruments and an Eberline model HP-210 

rate meter with shielded GH pancake probe. Additionally, all samples 

and auger cuttings were screened for potential contamination. An 

elevation of data collected from personnel health and safety monitoring 

indicated that there were no exposures to hazardous levels of organic or 

radioactive contaminants during field sampling and drilling activities . 
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To supplement field monitoring, bioassay (urine) samples were collected 

from personnel on-site for analysis for tritium. The laboratory results 

of all samples obtained from the bioassay program were negative. 

3.7 DEVIATIONS FROM THE VORKPLAN 

Unplanned field conditions frequently require deviations in 

sampling and related field activities from the site workplan. Difficult .. 
drilling and sampling conditions, physical hazards, and changing field 

conditions (weather, equipment failure, changes in monitoring, 

materials, etc.) contributed to such changes during field work at the 

MWL. Table 3-4 presents a summary of changes from the Phase 1 RFI 

workplan (SNL, 1989) for the work completed at the MWL. These changes 

are further described in the following paragraphs. 

3.7.1 Changes in Surface Soil Sampling 

A total of 164 surface soil samples including duplicates and blanks 

were collected at the MWL. The workplan specified the collection of 182 

samples. Samples could not be collected where surface obstacles pre

vented access (i.e., above ground storage casks, disposal pits and 

associated concrete, steel, or wood caps, unyielding ground), or near 

areas of excessively high radiation marked areas (previously roped off 

by SNL). Originally, all of the samples were to be analyzed for 

tritium, gross beta activity, gamma emitters (gamma spectrometry), 

isotopic uranium, and isotopic plutonium. Ten percent of the samples 

(randomly selected) were analyzed to determine if the radiological 

parameters could be determined. The remainder of the samples were list 

by the laboratory. The actual analyses were for tritium, gross beta 

activity, gross alpha activity, gamma emitters, and isotopic uranium. 

3.7.2 Subsoil Sampling 

The workplan specified the collection of 302 subsurface soil 

samples for analyses for tritium, gross beta activity, gamma 

emitters,isotopic uranium (ISO-U), isotopic plutonium (ISO-P), strontium 
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Table 3-4
 

CHMGES PROM THE JftfL STAGE I RPI WORItPLNI
 

Activity Workplan Completed Work 

Surface Soil 
Sampl in9 

Subsoil 
Sampling 

.. 

... 

'" 
.. 
.. 
.. Soil Boring 

Drilling 

Soil Monitoring 
'Access Tubes 

182 Samples collected for 
analyses for Tritium, Gross 
Beta, Gamma Spectrometry, 
Isotopic-Uranium, and 
Isotopic Plutonium. 100\ 
Analysis of the samples. 

302 samples to be collected 
and analyzed for Tritium, 
Gross Beta Activity, 
Gamma Spectrometry 
Isotopic Plutonium 
Isotopic Uranium 
Strontium 90 
TCL· Semi-Volatile Or9anics 

18 soil borings to be 
drilled, including: 
4 angled borings 
5 deep (ISO') borings 
9 100 ft borings 

Not presented in the work 
plan. 

164 samples collected for 
Analyses for Tritium, Gross 
Alpha/Beta activity, Gamma 
Spectrometry, and Isotopic 
Uranium. Iso-Plutonium 
only if elevated gamma 
readings noted. Only 10\ 
analyzed in 1989. Remainder 
to be analyzed in Phase II. 

285 samples collected and 
analyzed for: Tritium, 
Gross Beta activity, and 
Gamma Spectrometry. 
214 samples analyzed for 
gross alpha activity 
20 samples analyzed for 
Isotopic Uranium 
20 samples analyzed for 
Isotopic plutonium 
185 samples analyzed for 
TCL Volatile Organic Cpds. 
TCL Semi-Volatile organic Cpds . 

70 Samples analyzed for 
TCL Metals 

18 soil borings completed, 
including: 
3 angled borings 
4 deep borings 
11 70-100 ft borings 

4 2-inch PVC monitoring tubes 
with 5 feet screened (0.010 
inch) at bottom 
1 2-inch PVC monitoring tube 
capped at the bottom. 
2 2-inch diameter, 30 foot 
long, aluminum access tubes. 

·TCL: Target compound List 
HSL: Hazardous Substances List 
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90 (Sr-90), and semi-volatile organic compounds (target compound list), 

including duplicate samples. Additionally, 45 subsurface soil samples 

recovered from the CHE core samples were to be evaluated for the 

hydraulic conductivity, porosity, initial moisture, and moisture 

retention curves. 

Because of partial sample recovery, or in some cases, no sample 

recovery, 280 samples (including 15 duplicates) were collected and 

analyzed for tritium, gross beta activity, and gamma emitters. Twenty 

samples from SB-3 were analyzed for isotopic uranium and plutonium 

assays due to the proximity of this boring to uranium disposal pits. 

A total of 185 soil samples were analyzed for chemical analyses for 

volatile organic compounds, and semi-volatile compounds in lieu of the 

302 originally planned. Of those 185 samples, 70 samples were analyzed 

for Target Compounds List (TCL) metals. 

3.7.3 Soil Monitoring Access Tubes 

For the future purpose of monitoring soil moisture parameters and 

to determine the intrinsic permeability of sediments to water at various 

depths, at the HWL, either 2-inch I.D. PVC or aluminum access tubes were 

installed in several of the completed boreholes. Schedule 40 PVC pipe 

with 5 feet of 0.010-inch slotted screen at the bottom was installed in 

soil borings SB-12 (30 feet), SB-13 (81 feet), SB-14 (35 feet), and 

SB-15 (45 feet). 

In borehole SB-9 a 2-inch I.D. schedule 40, PVC pipe was installed 

from the ground surface to 30 feet in order to perform borehole geophys

ics. Additionally, for future monitoring of soil moisture dynamics, 

2-inch I.D. aluminum access tubes were placed from ground surface to 30 

feet in boreholes SB-11 and SB-16. The moisture monitoring will be per

formed with a neutron probe moisture meters. 

Silica sand (10-20 inch mesh) was placed in the annular space adja

cent to the screened intervals in borings SB-12, SB-13, SB-14, and SB

15. In the boreholes containing the access tubes, auger cuttings were 

used for backfill. 
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3.8	 QUALITY ASSURANCE/QUALITY CONTROL 

The validity of field and analytical data generated by E & E was 

•	 ensured through the application of specific quality assurance (OA) and 

quality control (OC) activities. OC consisted of a system of checks on 

field sampling and laboratory analysis (through the use of field blanks, 

duplicates, documentation of sample movement, chain-of-custody records, 

etc.) to provide supporting information on the quality of the analytical 

methods employed and the data obtained. OA/OC protocol consistent with 

DOE Order 5400 was applied to sample collection, control, and analysis; 

instrumentation calibration, operation, and maintenance; document con

trol; and review of project deliverables. 

3.8.1 Sample Collection, Control, and Analysis 

Samples were collected according to applicable ER Program SOPs, as 

described in Section 3.4 and 3.5. Sample identification and custody 

procedures ensured that the quality of the samples was maintained during 

their collection, transportation, storage, and analyses. Sample identi 

fication and custody documentation used in this project included: 

o	 Field Logbooks--containing comprehensive sampling information, 
including sample number (was to be generated using a standard 
format defined in the logbook), names of samplers, date and time 
of collection, and sampling conditions. 

o	 Sample Labels--each sample container was identified with label 
or tag affixed to the container and protected with clear or 
Mylar tape. Labels included the sample number, date of 

•	 collections, names of samplers and analyses required. 

o	 Custody Seals--signed and dated custody seals were used to seal 
sample transport containers (e.g., coolers). 

o	 Chain-of Custody Records--the chain-of-custody record provided 
an accurate, written record used to trace the possession and 

•
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handling of each sample from collection to completion of all 
required analyses. 

Individuals responsible for the transfer of samples signed and dated the 

chain-of-custody records at each point.of transfer. Copies of the 

chain-of-custody documents were retained by the field team and included 

in the project file; the remainder of the records accompanied the 

samples to the applicable laboratory. 

Samples were packaged for transportation in accordance with U.S.
 

Department of Transportation regulations (49 CFR) and ER Program SOP
 

·1.5. Sample lids and/or caps were secured with tape, sealed in wax,and 

each sample container was placed in a plastic bag prior to packaging for 

shipping. Absorbent material was placed around the packaged samples and 

samples were kept cool until shipment. Shipping containers were closed, 

sealed, labeled, and addressed for shipment. Each shipment contained 

the appropriate chain-of-custody documents and the containers were 

sealed with signed and dated custody seals. 

3.8.2 Instrumentation Calibration, Operation and Management 

Field instruments were calibrated, operated, and maintained in 

accordance with the ER Program SOPs and manufacturer specifications. 

Daily performance checks and/or calibrations were performed on all field 

instruments (e.g., HNu, radiation instruments, etc.) to ensure they 

measured and detected organic vapor and radiation accurately. 

Instruments that did not adequately respond were removed from service 

until the problems were corrected. Results of daily checks are recorded 

on the appropriate data form and in the instrument logbook, and are 

summarized in the site logbook. 

3.8.3 Document Control 

Document control procedures were used to coordinate the distribu

tion, coding, storage, retrieval, and review of all data collected dur

ing sampling and other field tasks. Analytical records are maintained 

at each analytical facility; all other field records (including copies 

of analytical results) are maintained at the discretion of SNL. Raw 
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,.	 data has been maintained in project files and copies are included in 

Appendix C of this report. 

3.8.4 Laboratory OA/OC 

Laboratory and radiochemical sample analyses were performed 

according to standard operating procedures outlined in the TMA/Eberline 

Environmental and Bioassay Analytical Procedures Manual (TMA/Eberline 

Albuquerque, N. M., 1989). A QC protocol, incorporating instrument 

calibration with traceable radioactive sources, instrument checks with 

reference radioactive sources, and daily background radiation counts, 

in addition to standard duplicate sample analyses, internal matrix 

spikes, and matrix spike duplicates which were (performed with each 

batch of samples) was implemented for this project. 

Efficiency, background, resolution, and plateau characteristics of 

radiation detection instruments were regularly evaluated during the 

course of the investigation. Instruments that did not perform within 

established acceptance bounds were removed from operation until the 

problems were rectified. 

Laboratory QA/QC for the organic and metals analyses included a 

series' of sample matrix blanks and spikes to validate the 

efficiency of the analytical instrumentation. Instrumentation was 

regularly tested and calibrated for precision of results. Inoperative 

or malfunctioning equipment was removed from service until problems were 

corrected. To validate all data generated by the lab, a chemist inde

pendent of the laboratory and project scrutinized all data generated 

with sample tracking forms, chain-of-custody forms, and field notes 

and/or data to ensure that all information matched. 

3.8.5 Rinsate, Duplicate, and Field Blank Samples 

QC samples were used as an internal QC check of both field proce

dures and analytical methods. Field duplicates and field blanks (trip, 

routine field, or equipment blanks) were included in the sampling pro

tocol and were not identified to the laboratory as duplicates or blanks. 

Laboratory-based QC consisted of standards, replicates, spikes, and 

blanks, and comprised approximately lOr. of the data generated. 
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The soil sampling program for the field investigation at the HYL 

included the collection of 11 equipment rinsates, 23 duplicate samples, 

and 9 field blanks. Equipment rinsates were collected (2 from surface 

soil sampling and 9 from subsurface soil sampling) using distilled and 

de-ionized water collected in glass sample containers. The rinsate 

samples collected as a result of surface soil sampling were analyzed for 

tritium, gross beta activity, gamma emitters, and uranium. The rinsate 

samples collected from the subsoil sampling were analyzed for volatile 

organic, semi-volatile organic compounds, as well as TeL metals. 

A number of duplicate surface and subsurface soil samples (14 and 

19, respectively) were collected, and analyzed with the original samples 

as described in Section 3.4.1 and 3.5.2. Subsurface duplicates were 

collected in tandem with the primary samples from multiple brass sleeves 

within the split spoon. 

Field blanks were collected as an additional QA measure. Four 

field blanks were collected during surface soil sampling and two during 

subsurface soil sampling. Field blanks were obtained in sample contain
• ers similar to those used during the surface (plastic jar) and subsur

face sampling (brass sleeves) and submitted with the other samples for 

analyses. 

Subsurface sample collection distributions are shown in Table 3-3. 

Analytical results of the field QA samples are discussed in Section 5 . 

•
 

•
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... 

... 

... 

4 GEOLOGIC INTERPRETATION 
... 
... 
... 

4.1 LITHOLOGIC DESCRIPTION 

Eighteen soil borings, including five angle borings, were completed 

around and beneath the HYL. This section includes lithologic 

descriptions and assessment of geologic materials encountered during the -	 drilling operations of the boreholes as well as a discussion of cross

borehole lithologic correlations. 

To facilitate this discussion, borehole lithologies will be 
OIl addressed according to site quadrants. The background soil boring will 

.... be considered separately due to its relatively remote location (428 feet 

... south) from the landfill area. Lithologic cross sections illustrating 

sedimentation encountered in the boreholes represented by A-A' (south 

half) and 8-8' (north half) in Figure 4-1 are presented in Figures 4-2 ... 
and 4-3, respectively. These cross sections show a likely lithologic- representation of geologic materials at the HYL. The lithologic logs 

OIl for each borehole are graphically presented in Appendix A of this 
... report . 

4.1.1 Southwestern Quadrant 

Soil boring locations S8-16, S8-9 and S8-14 are located within the 

southwestern quadrant of the site (Figure 4-2). Surficial sediments at ... 
these holes are composed primarily of light brown, fine-grained sands to 

silty sands. This sand is probably of aeolian origin and is 
... approximately 10 feet thick over this portion of the site. A thin layer 
... of cobbles, approximately 3 feet thick, was encountered in 58-16 at a 
.. depth of 7 feet, but was not encountered in the other boreholes in this 

quadrant. At approximately 10 feet, these sands become interspersed 

with fine to medium gravels in 58-9 and 58-14. The gravels are 

predominantly rounded to sub-angular quartz pebbles and sub-rounded to.. 
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Figure 4-1: LITHOLOGIC CROSS SECTIONS: SOUTH (A-A') AND NORTH (B-B') .. 



angular limestone clasts. These gravels are essentially absent in SB-16 

though the sands were coarse-grained. All three boreholes exhibit 

significant calcareous zones beginning at approximately 10 to 14 feet. 

• These zones include thin, slightly indurated caliche layers and 

calcareous coatings on gravel clasts. Calcareous layers and coatings 

are common to a depth of about 10 to 25 feet. 

At approximately 35 to 40 feet bgs increasingly coarse sands and 

gravels were encountered for 1 to 2 feet, followed immediately by 

cobble-sized fragments in all 3 borings. The larger fragments are 

predominantly sub-rounded to angular clasts of sparitic to micritic 

limestone, quartzite, and various igneous rock. The matrix continues to 

be a dry, tan, loose sand at this depth. At approximately 45 feet, the 

cobble layer grades to a loose, fine-grained to silty sand, interspersed 

with sub-rounded to sub-angular igneous and metamorphic pebbly gravel. 

At this depth, SB-16 indicates an increasingly calcareous content, 

including small-scale caliche deposits, which are not present in either 

SB-9 or SB-14. The matrix material in SB-16 coarsens somewhat to medium 

grained sands, with less silt content, within this depth range. 

From 50 to 70 feet, the lithologies of the three boreholes vary 

significantly. SB-14 exhibits intermittent cobble layers, each up to 6 

feet in thickness, from 46 to 70 feet. Between these cobble layers, 

silty sands and finer gravels are prevalent. The gravel is mostly 

quartz and granite and is generally rounded to sub-rounded. In SB-9 no 

significant cobbles were encountered until 65 feet. Above this depth, 

the lithology is predominantly a calcareous, reddish tan, fine grained 

sand to silty sand, interspersed with rounded fine to medium quartz 

gravels. In SB-16 the same assortment of grain sizes found in SB-9 were 

identified, though the calcareous content was much greater, producing 

whitish tan sand, and the gravel was more angular, or less weathered . 
•	 It should be noted that the sediments from SB-16 were consistently more 

calcareous and less weathered through the first 70 feet. 

At approximately 65 feet, a continuous layer of cobbles about 7 to 

10 feet thick was encountered in both SB-9 and SB-14. The cobble 

fragments are predominantly angular to sub-angular limestone clasts in a 
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matrix of poorly sorted, tan to reddish tan sand and silt. In SB-16 

this cobble layer is absent, and in its place is a continuation of the 

angular to	 sub-angular igneous and metamorphic gravels in a matrix of 

calcareous	 fine grained sand and silty·sand. 

•	 Both SB-9 and SB-14, have another significant cobble layer that ~as 

•	 encountered at approximately 90 to 95 feet. In SB-9 this layer is about 

10 to 12 feet thick, ~hile in SB-14 it is at least 10 feet thick and• 
continues	 to the bottom of the hole, 100 feet bgs. Again, this cobble 

layer is absent in SB-16. From 90 to 105 feet SB-16 the gravel content 

decreases	 and is characterized by tan to ~hitish bro~n, very fine sand 
• 

and silty	 sand. SB-16 ~as completed at 105 feet. 
• The continuation of SB-9 indicates a significant reduction of 

gravel and cobble content and an increase in fine grained sediments 
•	 bet~een 100 to 105 feet. From approximately 105 to 133 feet the 

lithology remains fairly consistent. Fine grained sands and silty sands• 
are predominant, and there is a continual decrease in gravel and cobble 

content ~ith depth. The most common source material for coarser 

sediments continues to be quartzite and limestone throughout this 

interval. There is also some caliche present at about 125 feet and a 

significant calcareous content throughout the bottom 20 feet of SB-9, 

~hich ends	 at 133 feet. 

• 4.1.2 Southeastern Ouadrant 

In the southeastern quadrant of the site, borings SB-5, SB-6 and 

SB-7 ~ere drilled to depths of 150, 70 and 100 feet, respectively 

(Figure 4-1). (SB-6 ~as an angle boring, 30 degrees from vertical, and 

80 linear feet of drilling ~as required to attain an approximate depth 

of 70 feet, assuming negligible auger deflection.) Logs from these 

holes indicate that light bro~n, fine grained sands and silty sands 

predominate throughout at least the first 10 feet of sediments. In S8-7 

this material extends to about 20 feet bgs. In 58-6, ho~ever, coarser 

sands and fine gravels are encountered in the first 6 to 8 feet, 

exhibiting a higher percentage of gravel-sized material than either 5B-5 

or S8-7, throughout the first 40 feet. These gravels, though 

encountered at shallower depths, are of similar composition as the 
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gravels previously described in this section and include quartzite, 

limestone, and a lesser amount of granitic materials. A black 

crystalline rock presumed to be a precambrian metamorphosed granite 

derived from a nearby source was also identified. Drilling in SB-6 

•	 became increasingly difficult as the gravel and cobbles became more 

significant and, consequently, the original borehole location was 

abandoned after 35 linear feet (30 feet of vertical depth). A new 

position was chosen 15 feet to the west. 

In SB-5, fine to coarse gravels begin to appear as shallow as 30 

feet, although there is no further gradation into an actual cobble 

layer. The gravels are, however, basically of the same description as 
• the cobbles identified in 5B-7, with respect to source material and 

•	 degree of weathering with the exception of a somewhat greater percentage 

of rounded quartz pebbles in SB-5. At 40 feet, the light brown, fine to 

medium sands characteristic of the site become prevalent once again in 

5B-5. 

After repositioning 5B-6, the lithology is predominated by these 

same sands, with a significant silt content, beginning at 30 feet bgs. 

At 52 feet a poorly sorted layer of silty to cobble-sized material was 

encountered. Once again, sub-angular clasts of quartzite, limestone, 

and granitic rocks are dominant. These clasts occur within a layer 

• approximately 4 to 5 feet thick. The final 13 feet of 5B-6 is 

characterized by light brown, fine to medium grained sand and silty 

sand. 50me intermittent orange-brown coloration occurs for short 

intervals in 5B-6, though this did not appear to correlate with either 

organic or moisture content. 

In 5B-7, sand with little or no gravel content occurs to a depth of 

approximately 40 feet. Within this top 40 feet, grain size tends to 

increase, though one fine grained, loosely packed layer of sand was 

identified from 35 to 40 feet. At 40 feet a significant layer of 

cobbles, primarily sub-angular limestone and Quartzite clasts, begins to 

develop. This layer extends to approximately 48 to 50 feet, with medium 

sands to fine gravels predominating. 

Below 50 feet, both 5B-5 and 5B-7 encountered more significant 

percentages of coarse material than was identified in 5B-6 beyond this 
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depth. In 5B-7, for example, a second layer of coarse gravel and 

cobbles occurs between 60 to 65 feet. In this layer the gravel, 

primarily quartz, is rounded to sub-rounded while the larger cobbles of 

limestone dolomite and quartz are genefally sub-angular. Another layer 

of medium, rounded quartz gravel occurs within a matrix of fine sand and 

silt, between 70 to 80 feet in 5B-7. The matrix material becomes more 

prevalent until approximately 100 feet, where a significant increase in 

quartz pebbles and clasts of various source material occurs. Drilling 

at 58-7 was discontinued at 100 feet bgs. 

This coarse layer may extend laterally to 58-5, where a layer of 

similar material exists between 98 to 100 feet. This layer begins with 

poorly sorted coarse sand and fine gravel, and grades to larger clasts 

of limestone and quartz in a silty sand matrix. The occurrence of 

cobbles decreases significantly below 110 feet and are completely absent 

by 125 feet. Light brown to orange-brown, fine- to medium-grained sand 

and silty sand dominates the lithology between 125 to 150 feet. The 

moisture content increases slightly within the final 25-foot segment of 

58-5. 

All three soil borings within the southeastern quadrant were 

characterized by calcareous sediment throughout, and intermittent 

occurrences of caliche blebs and veinlets. Caliche coatings were 

identified on sediments as shallow as 5 feet in 58-6, though more 

significant quantities of this material become evident at depths of 35 

to 50 feet and greater. In addition, a well-packed, or indurated, sand 

layer occurs between 60 to 70 feet in all three boreholes, and is 

approximately 3 to 5 feet thick. Other, less indurated sediment occurs 

sporadically throughout the column, although there appears to be no 

obvious cross-borehole correlation between these slightly cemented 

layers. 

4.1.3 Northeastern Quadrant 

In the northeastern quadrant, soil borings 58-2, 58-3, 58-4 and 

58-13 were drilled to depths of 125, 105, 100 and 100 feet, respectively 

(Figure 4-1). Once again, the first 10 to 20 feet bgs is characterized 

by a light brown, calcareous, fine grained sand to silty sand. In 58-4, 
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well rounded quartz pebbles appear as shallow as 10 feet. In SB-3, only 

a trace amount of pebbly gravel is evident at 20 feet. In all four 

boreholes, however, the first gravels encountered are generally of a 

texture associated with fluvial deposi~ion, though some sub-angular 

gravel identified in SB-2 interrupts this trend. 

From 20 to 50 feet bgs, all boreholes in the northeast quadrant 

retain similar lithologies. Although grain sizes vary slightly 

throughout this segment, the predominant sediment is a light brown, 

calcareous, medium to silty sand matrix with fine to coarse quartz 

. gravels interspersed in a poorly sorted distribution. Within this 

general classification some distinctions between boreholes can be drawn. 

For example, in SB-2 and SB-3 gravels tend to be more weathered, or 

pebbly. In SB-4 and SB-13, gravels are somewhat coarser and less 

weathered. In addition, SB-13 exhibited the only evidence of igneous 

and metamorphic clasts, mostly quartzite with traces of granite, above 

50 feet in this quadrant. In all four borings the sediments within 50 

feet of the surface range from non-indurated or slightly indurated. 

At approximately 47 to 50 feet a significant layer of coarse gravel 

and cobbles is encountered in all four boreholes. In SB-2, coarse 

gravels first appear at about 47 feet bgs and grade to more coarse and 

more angular cobbles at about 50 feet. The cobbles are predominantly 

subrounded quartz and quartzite clasts, and sun-angular sparitic 

limestone/dolomite fragments. Micritic carbonates are also present, but 

less common. The matrix of this cobble layer is a light brown, 

calcareous, medium to silty sand, extending to approximately 65 feet 

bgs. 

In SB-3, cobbles first appearing at about 49 feet comprise a 

continuous layer to about 61 feet. The geologic materials are nearly 

identical to those found in SB-2, in the same depth range. 

In SB-4 the same quartzose and carbonate clasts predominate between 

50 to 62 feet, while in SB-13 they form a layer between approximately 48 

to 58 feet. The matrix materials in SB-4 and S8-13 are consistent with 

those occurring in SB-2 and SB-3. 

In SB-2 and SB-3, cobbles and coarse gravel continue in 

intermittent layers to approximately 80 feet. These layers are 
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separated by the typical matrix material, modified somewhat by the 

presence of coarse sands and interspersed, pebbly gravel. 

In SB-4 there is a continuation of less coarse material, mostly 

poorly sorted medium sand to coarse gravel, from 62 to approximately 80 

feet. In SB-13, only trace amounts of fine gravel remain within this 

depth interval. The predominant material within this interval, and in 

fact for the remainder of SB-13, is a light brown, calcareous fine to 

silty sand. Color varies from light brown to a reddish tan throughout 

the final 10 feet, 90 to 100 feet bgs. The occurrence of caliche 

deposits, usually as veinlets or blebs, become more frequent throughout 

the bottom 30 feet of SB-13. 

The continuation of SB-4, SB-3 and SB-2 from 80 to 100 feet 

indicates a change to more abundant, and consistent, fine grained 

sediments. In SB-2, light brown, medium to silty sands, with 

interspersed pebbly gravels, are prevalent. SB-3 and SB-4 exhibit 

similar lithologies, with a less significant gravel content. Caliche 

deposits are present in all three borings though none appear to be 

extensive in any dimension. Both SB-3 and SB-4 terminate at 

approximately 100 feet and samples from this depth indicate this is 

probably a significant vertical transition zone at both locations. In 

SB-3, there is an increase in gravel content at this depth, as well as 

an increase in the angularity of sediments. In SB-4, cobble-size 

limestone and quartzose fragments are present at 100 feet, along with 

evidence of minor cementation. 

The continuation of SB-2 confirms this prediction as a full 

transition of coarse gravels and cobbles occurs before 104 feet bgs. 

This layer of coarse sediment extends to the bottom of the hole (125 

feet) and is interrupted by only one 2 to 3 foot sand layer at about 110 

feet. The cobble deposit is composed primarily of sub-angular to 

angular carbonate clasts, with sparry to micritic textures, and 

sub-rounded to angular quartz and quartzite fragments. Smaller pieces 

of crystalline igneous rocks are also present, though less common. In 

addition, there is some evidence of cementation from approximately 113 

to 115 feet, just below the sand layer described above. Many of the 
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clasts also exhibit a caliche, or calcified, coating throughout this 

final interval. 

4.1.4 Northwestern Ouadrant 

In the northwest quadrant, soil borings SB-15, SB-11,SB-12 and SB-1 

were drilled to depths of 100, 90, 80 and 65 feet, respectively (Figure 

4-1). SB-1 was an angle boring, 30 degrees from vertical, requiring 75 

linear feet of drilling to attain an actual depth of 66 feet. 

The characteristic surficial, light brown, silty sands appear to be 

somewhat thinner in this quadrant. They extend to a maximum depth of 15 

feet in SB-12, but terminate as early as 3 to 4 feet in SB-15 and SB-1. 

In both of these latter soil borings, fine to coarse sands appear with 

fine to medium gravels at 3 to 4 feet, and dominate the lithologic 

record to approximately 30 feet. The gravels are mostly angular to 

sub-rounded quartz, quartzite and limestone clasts with a minor feldspar 

content. There is some variation in the percentage of gravel content 

(10% to 30%) within this interval, and there is a greater variation in 

the percentage of fine sands and silt (25% to 80%). 

In SB-11, gravels first appear at a greater depth (about 15 feet) 

and do not constitute a significant a percentage of sediment. The 

gravel that is present, however, is similar in composition to that 

described above, in SB-1 and SB-15. At approximately 30 feet these 

gravels virtually disappear. Caliche blebs and veinlets are much more 

abundant in SB-11 than any of the borings in the northwest quadrant. 

Coarse grains are even less abundant in SB-12, as lithology is 

dominated by a light brown to reddish tan, fine sand to silty sand, with 

traces of fine gravel, from 15 to 45 feet. Gravels are generally 

angular to sub-angular throughout this segment, though occasional 

rounded to sub-rounded grains are also present. 

The gravely sand sequence is interrupted in both SB-1 and SB-15 by 

a significant cobble and coarse gravel layer which extends from 30 to 35 

feet in SB-1, and 32 to 38 feet in SB-15. Cobble sized clasts in this 

layer are predominantly angular to sub-angular quartzite and gray 

limestone, similar to other cobble fragments found throughout the site 

at various depths. This cobble layer is absent in SB-11 and SB-12. 
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SB-1 and SB-15 continue to exhibit similar lithologies to 65 feet, 

the termination depth of SB-1. Immediately beneath the previously 

discussed cobble layer lies a light brown, fine to coarse-grained layer 

and with little silt or gravel content: SB-15 exhibits finer sediments 

than SB-1 throughout this segment. However, both borings encounter a 

gradation to a second cobbley/gravely layer which begins at about 52 

feet in SB-1 and 55 feet in SB-15. This layer consists of angular to 

sub-angular limestone, quartzose and granitic clasts and extends to the 

bottom (65 feet) of SB-1 and to approximately 78 feet in SB-15. The 

continuation of SB-15 shows a rapid transformation, from cobbles and 

coarse gravel to a light brown, medium silty sand with no gravel, within 

a two foot interval. These finer sediments continue to an approximate 

depth of 98 feet, where the sediments coarsen to very coarse sands and 

fine gravels. S8-15 terminates at 100 feet. It is likely this 

gradation continues into a cobble layer within the 100 to 110 foot 

interval, since there appears to be a laterally continuous horizon of 

cobbles at this depth interval over the entire site. 

The percentage of coarse sediments found below 50 feet in SB-1 

SB-15 is substantially reduced in SB-11, and virtually absent in SB-12. 

From 30 to 50 feet bgs, litholo~j in SB-11 is dominated by light brown 

to whitish brown, very fine sand and silty sand. Between 50 to 60 feet 

there is a rapid increase in coarse sediment content, mostly medium 

gravels comprised of sub-angular quartzite and crystalline igneous 

rocks. At 60 feet there is a sharp return in gradation to fine sand and 

silty sand, with only traces of fine to medium gravels to a depth of 80 

feet, where gravel sized sediments disappear completely. Caliche 

content is heavy throughout this segment of SB-11. Between 80 to 90 

feet, sediments again coarsen from a sandy silt at 80 feet, to medium 

sands and coarse gravels at 90 feet, total depth of SB-ll. This trend 

may reflect a transition to another cobbley layer at 95 to 100 feet, as 

previously exhibited in most of the other borings surpassing this depth. 

In SB-12, only very fine gravel is present at the 50 foot horizon, 

and sediments grade back to fine sand and silty sand between 55 to 60 

feet bgs. Only traces of fine gravel are present throughout the 

remaining 20 to 25 feet of the borehole. The predominant material in 
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this final segment is a light brown to reddish tan, very fine sand to 

silty sand. Traces of caliche are also common throughout the bottom 20 

feet of 5B-12. 

One additional soil boring was drilled at a location approximately 

425 feet south of the landfill, to establish local background lithology 

and soil chemistry. This boring, identified as 5B-18, reached a total 

depth at approximately 150 feet (Figure 4-4). 

The surficial, light brown, fine silty sands that were found 

throughout the HYL site are approximately 7 to 8 feet thick at 5B-18. 

These sands quickly coarsen and become a poorly sorted arrangement of 

medium to coarse sands, with cobbley fragments appearing as early as 15 

feet below ground surface. From 15 to 35 feet, there exists a poorly 

sorted medium to coarse sand matrix with pebbly gravel and about 5% 

cobbles. At 35 feet the percentage of cobbles increases to approxi

mately 15%. The coarse, sub-angular to sUb-rounded sand remains poorly 

sorted with angular to sub-angular quartzite and igneous cobbles 

interspersed. At 42 feet, there is an increase in silt sized particles. 

Evidence of clay exists between 55 to 60 feet. 

The medium to very coarse sand continues, with cobbles disappearing 

at approximately 75 feet. The silt content remains between 10% and 20% 

to about 97 feet, then increases to nearly 40%. At this depth, the sand 

grades to a very fine to silty sand. Cobbles appear between 105 and 113 

feet, although the matrix remains a very fine, silty sand. At 120 feet 

there is a further increase in fines as silt and clay particles 

constitute 50% of the sediments, producing a borderline of very fine 

silty sand/sandy silt. At 125 feet the percentage of fines are reduced. 

Between 127 and 133 feet, a small number of quartz cobbles are 

interspersed in a matrix of light brown to reddish tan, very fine sand 

to silty sand. The cobbles are absent below 133 feet, but the matrix 

material remains relatively unchanged to a depth of 148 feet. At this 

point there is a rapid increase silt, producing a slightly moist, 

compacted, reddish tan sandy silt. This layer continues to the bottom 

of the hole at 150 feet. 

Caliche coatings and a high calcareous content are present through

out the first 120 feet of 5B-18. The calcium based deposits diminish, 
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however, with the onset of the reddish tan coloring which occurs ..
 
between 130 and 150 feet. 

4.2 GEOLOGIC INTERPRETATION 

Lithologic information obtained fr~m the numerous soil borings was 

evaluated to identify any significant cross-borehole correlations, which 

can be used to determine the depositional environment at the mixed waste 

landfill. These correlations, as well as a general understanding of the 

lithology, will also prove to be useful in predicting potentials for 

vertical and horizontal contaminant migration throughout the site. 

The first obvious correlation is a surficial cap of aeolian sands 

which covers the entire site. The thickness of this light brown, silty, 

fine to medium sand varies across the site, and tends to increase some

what from southwest to northeast. The significance of this continuous, 

loosely packed layer, with relation to contaminant migration, is that it 

may provide a direct route for upward vertical migration of soil vapors 

originating within 10 to 20 feet of the surface.. Below this depth, 

vapors may reach this layer indirectly via alternative lateral or verti 

cal routes. Aeolian sands vary in thickness over the study area, from 

about 3 feet in SB-16 (the southern edge of the landfill), to 17 feet in 

SB-3 at the northeast edge of the landfill. 

Two laterally extensive zones with high percentages of cobbles and 

coarse gravels were identified across the landfill area. The shallowest 

zone occurs at approximately 50 feet (~10 feet) bgs throughout most of 

the site. This zone is most prominent in SB-15, where it is 

uninterrupted for 23 feet, between 55 and 78 feet on the lithologic 

record. At the northeast corner of the site, this zone extends nearly 

25 feet, between 50 and 75 feet on the lithologic record of SB-3. In 

SB-3, however, the zone is interrupted by intermittent layers of finer 

gravels and sands. To the south, at SB-14, this same zone extends from 

46 and 70 feet, and is again interrupted by thin, intermittent sands and 

fine gravels. Further south, at SB-16, and to the extreme south, at 

SB-18, a discrete cobble zone is absent at this depth. This zone is 

also virtually absent in SB-12 and SB-5, confining its lateral 

boundaries to form a northeast-southwest trending belt that diagonally 

transects the site. 
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The second zone is deeper, occurring at approximately 100 feet (~10 

feet) bgs. This deeper interval appears to have a greater aereal 

extent, since it is evident in every soil boring which extends to and/or 

surpasses this depth (with the exception of SB-16) .. It is possible that 

the layer occurs at a greater depth at SB-16 since the boring total 

depth is 105 feet. In fact, many of the borings terminate within or 

immediately above this layer. Its thickness, therefore, can only be 

determined from those boreholes which completely penetrate its lower 

boundary. In SB-9 and SB-14, this layer occurs approximately between 90 

and 105 feet. Further east, at SB-5, the cobbley zone is encountered at 

98 to 110 feet. To the north, at SB-2, this layer extends from 104 feet 

to, at least, 125 feet where the boring was completed. There is, 

however, a thin sand layer at approximately 110 feet interrupting the 

cobble deposit. To the extreme south, at SB-18, this same apparent 

layer occurred from 105 to 113 feet. 

The cross-borehole associations used to interpret these cobbley 

zones as laterally continuous layers include elevation comparisons, and 

lithologic comparisons. In both layers, clast size, degree of 

weathering, and source materials are laterally consistent, as is the 

matrix material, but to a somewhat lesser degree. The shallower 

gravel/cobble zone is dominated by sub-rounded to sub-angular quartzose 

fragments and sub-angular to angular carbonate clasts in a light-brown, 

fine to coarse sand matrix with 10% to 20% silt. The silt content 

varied between boreholes, however, in association with the overall grain 

size of the sand matrix. 

Aside from its larger areal extent, the deeper gravel/cobble layer 

also varies from the shallower layer in lithologic content. Although 

the predominant clasts are quartzose and limestone/dolomite, as above, 

there is a more frequent occurrence of igneous derived material in this 

lower zone. Cobble sized fragments of feldspar and granite are present, 

as are gravel sized, miscellaneous crystalline sediments, much of which 

is believed to be a Precambrian metamorphosed granite derived from a 

nearby source. Igneous sediments are common at other depths, yet seem 

particularly abundant within this coarse layer. This layer also appears 

to have more significant caliche deposits. Most of the deposits are in 
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the form of sediment coatings, though blebs and veinlets are also com

mon. In the northeast portion of the site there is some evidence of 

cementation within this layer. The matrix material is poorly sorted in 

this layer, as it is in the one above it, and the matrix generally 

exhibits the same spectrum of grain sizes and shapes. 

The sediments which separate these two zones are also include a 

fairly continual layer throughout the site. Between 75 and 95 feet bgs 

there is a consistent occurrence of a light-brown, fine to medium 

grained sand with a marked absence of gravel. This sand layer varies 

from 5 to 10 feet in thickness, is slightly to moderately indurated, and 

is relatively well sorted compared to most of the deposition at this 

site. 

It is unclear whether these laterally continuous layers of sand and 

gravel/cobbles, and the sediments which lie above them, represent 1) the 

Ortiz pediment surface (Pleistocene), 2) alluvial fan build-up, or 3) 

both. It is known that the Mixed Waste Landfill is situated near a 

boundary of the Ortiz surface, where the Ortiz has been dissected by the 

Tijeras Arroyo tributary valley. If, in fact, the Ortiz is present 

here, it most likely will be encountered at a depth much shallower than 

50 feet (where the first significant gravels were actually encountered). 

However, the site is located on the downthrown side of the Sandia Fault, 

located about 1/2 mile to the east. If any post-Ortiz movement has 

occurred along this fault, there may be some alluvial fan build-up that 

has been eroded from the fault scarp, covering the original Ortiz sur

face. The fact that considerable caliche development is present (a 

typical characteristic of the Ortiz surface and gravel) throughout the 

entire lithologic column over most of the site, lends credence to this 

theory. 

Alternatively, the sands and gravels at this site may represent 

terrace deposits associated with the Tijeras Arroyo. These types of 

deposits generally form as thin veneers on river-cut surfaces and may be 

remnants of temporary aggradation processes. Terrace deposits often 

contain clasts which are foreign to the surrounding gravels (i.e., 

limestone and dolomite fragments). However, sediments associated with 

these types of deposits are typically rounded to subrounded. A large 
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percentage of the deeper gravels at this site were more angular. The 

frequent occurrence of shallow, more pebbly gravel above the first zone 

of coarse gravels and cobbles, presents the possibility that there is 

actually a terrace deposit overlying t~e Ortiz surface. These rounded, 

pebbly gravels do not, however, form a mappable deposit over the site. 

The fact that there does not appear to be any mappable deposits, other 

than the surficial Aeolian sands, within the first 40 to 50 feet 

suggests that this interval may represent a transitional depositional 

environment formed by one or more of the processes previously discussed. 

It should be noted that the upper 50 feet of SB-18 (located about 

425 feet south of the landfill) is significantly different from the 

other borings. The difference lies in the coarser gravels and cobbles 

which are encountered at a shallower depth and interspersed, without 

extensive absence, throughout the 50 feet. These coarse sediments 

probably do not exhibit sufficient consistency to constitute a discrete 

layer (such as the Ortiz). However, the sediments may reflect a facies 

change associated with the dominant depositional force. The abundance 

of both rounded and angular sediments, and their poorly sorted 

arrangement, makes it difficult to establish the kind of depositional 

force. Once again, the situation inherently suggests a combination of 

depositional environments. 

A compacted layer was also discovered in SB-18 just above the 

termination depth of 150 feet. This layer is essentially a reddish tan 

silty sand which appears to be compacted rather than cemented. 

Approximately 170 blow counts were recorded for the first 6 inches, 

followed by refusal. This layer begins at about 147 feet and continues 

to the bottom of the hole, approximately 150 feet bgs. This compacted 

silt is not readily apparent in any other soil boring, though only SB-5 

and SB-9 approached this depth. 

A close examination of the lithologic information does not indicate 

the existence of a laterally extensive cemented layer below the M~L. 

Such a layer would serve to restrict the downward vertical migration of 

contaminants from the landfill or at a minimum retard the rate of 

contaminant migration. Some induration does occur sporadically 

throughout the site, at various depths. The most significant 
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cementation occurs within the two coarse zones described earlier. The 

most laterally extensive "cemented layer" appears to exist along the 

eastern edge of the site, within the shallower of these two zones. The 

logs for 5B-7, 5B-6, 5B-5 and 5B-2 indicate that a thin (3 to 5 feet), 

well indurated, fine sand layer occurs between 65 and 70 feet. This..
 
layer begins at about 65 feet in 5B-7, 5B-6, and 5B-5, and at 70 feet in 

5B-2. The cement is caliche or a calcareous compound. The layer itself 

is best documented in those holes which utilized continuous sampling 

(5B-6, 5B-5 and 5B-2). Unfortunately, the degree of induration is more 

difficult to assess from split-spoon samples since the continuous 

driving impact of this tool often alters natural compaction • 

... 
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5 ANALYTICAL RESULTS 

5.1 AIR SAMPLING RADIOLOGICAL RESULTS 

Measured concentrations for gross alpha activity, gross beta activ

ity, and tritium in air samples obtained for the background, baseline, 

ambient air, and personnel breathing zone measurements are presented in 

Tables 5-1, 5-2, and 5-3. Concentrations having a less than sign «) 
are less than the Method Detection Limit (MOL) for that sample. The 

method for each sample detection limit was calculated based on the 

background count of the detector and the net activity of the sample. 

5.1.1 Gross Alpha Concentrations 

Gross alpha concentrations in the background samples (Table 

5-1)ranged from 2x10-15 to 2x10-13 uCi/ml (it is suspected that the 

result for sample MWL-P011 may be in error). A confirmatory sample 

collected at the same location as MWL-P011, but at a later date (sample 

MWL-P034) is consistent with the other background concentrations of 

gross alpha activity in airborne particulates. The source of the error 

is unknown, but may be related to sample contamination and/or counting 

errors. 

The gross alpha concentrations in the baseline air samples at the ... 
MWL range from less than the MOL to 1x10-13 uCi/ml. Sample results from 

MWL-P012 are notably higher than the other baseline air sample 

measurements. Sample MWL-P012 was obtained 100 feet west of the MWL, 

whereas most of othe other air samples were collected within the 

boundaries of the landfill area. An explanation for the elevated 

reading at MWL-P012 is lacking. 

Six baseline air samples from the MWL exceeded the MOL for gross 

alpha concentrations. Additionally, all six of these samples signifi 

cantly exceeded (by greater than 2 standard deviations) the highest 
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Table 5-1 

oaosa IoLrIlA CO.CIlr'l'RATJOIIS FIIOII BACKOaoUIID. BASKLUK .AIID 
I'KIlSOIQlllt'L IULKATUl.0 JOO.t' tuU\3UJt&I\KIITli. 

••port.d Conc.ntration Tvo Standard D.viation• 
Sa.pl. JD (.1crocuri••/.lluCi/al (.1crocuri ••/.lluCl/.~ 

8.clt9rouad 8uopl•• 

-15 -15HWL-POOI 41110_ lxlO_1~15 
HW~-I'009 2Xl0_1 $ lalO_l~ 
ItWII-P010 hl0_ l,,10_1.11ItwL-POll 2dO_ 2 III 0-1~15ItWII-l'OH lxl0 lxlll 

Da••liD. 1011. laapl•• 

oM J1WL-1'002 (1xlO-U hlO-U 

_I.-POOl hl0-14 2 III 0-14 

ItW1.-l'OO. ()Xl0-1 • 2"10-14 
~'" 

t1WII-P005 <lxlO-14 1"10-14 

t'lW~-1'006 2 10-14 2"10-1 • x -14 
I1WL-pOOl 2Xl0_ 2Xl0- 14 

t1WL-p012 lxlO_
13 ~lllO-14 
ut1WI.-l'OU <2x10_ hl0-1 • 

I'lWL-J'OI5 2x10_
U )xlll-U 

Altil U 9xlO-l~t1WL-1'011 hl0 

Dr••thia, loa. SNlPl•• 

... HWL-POH (9x10:~: lixl0-U 

ItWII-J'022 (5Xl0_ ) 6Xl0-14 
1I1WII-P021 <2xlO_ ) hl0-1 ) 
1 -13I1WL-J'OH hl0 h10-1 

11WII-1'025 (hlO-u 
6,,10 •... -14t'lWL-I'026 <5Xl0_ 0..10-14 

13
I1W~-J'on (lxlO_ lxlO-ll 

14I1WL-J'0 21 (hlO_ hl0-14 

I1WL-P029 ~xlO 
11 la10-ll 

~ t'lWL-i'OlO -14 6"10-1 •~1ll0-ll 
I1WI.-I'Oll (5xlO_ .xlO-ll 

IIWl.-I'On ~xlO 
14 (,"10-14 

I1WL-I'O lei <l 10-14 -14
hlO_x -13 llItWL-J'DlO (lxlO_ 21ll0_U 13I1WL-J'Ol9 (lIxlO_ hlO )llItWL-l'OiQ 2x10 21<10-1 

~0' I1WII-I'O.l 51tl0-14 11"10-1 • 

.... 
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Table 5-2 

GROSS DB'l'A CORCER'l'RATIONS ..ROIl BACJ(GIlOURD. BASELINE AND
 
PEIlSORREL BREATHING ZONE JU:ASUIlEKERTS.
 

Sample 10 
Reported Concentration 
(microcuries/m1)uCi/m1 

Two standard Deviations 
(microcuries/m1)uCi/mL 

Backqround Sa.plea 

MWL-POO8 
MWL-POO9 
MWL-P010 
MWL-POll 
MWL-P034 

-14
<Sx10_

14
Ox10_14

3x1O_
13

1x10_
14

1x10 

-14
4x10_

144x10_
14

3x10_
14

6x1O_
1S

3x10 

Baaeline Sa.plea 

MWL-POO2 
MWL-POO3 
MWL-POO4 
MWL-POOS 
MWL-POO6 
MWL-POO7 
MWL-P012 
MWL-P014 
MWL-P01S 
MWL-P017 

-13
<2x10_

13
<2x10_

13
<3x10_

13
<2x10_

13 
Ox10-13 
<2x10_

13
<4x10_

13
<4x10_

13 
Ox10-14 
<3x10 

-13 
3x10-13 
2x10_

13
3xIO_

13
2x10_

13
3x10_

13
3x10_

I3
Sx10_

13
4x10_

13
3x1O_

14
3x10 

p'<iI 

Breathinq Zone Saaplea 

MWL-P02I 
-13

<2x10_
13MWL-P022 <2x10_
13

MWL-P023 <8x10_
13MWL-P024 <Sx10_
I3

MWL-P02S Ox10-13 
MWL-P026 <2x10_

13
MWL-P027 <Sx10-13 
MWL-P028 <2x10_

13MWL-P029 <9x10_
13MWL-P030 <2x10_
12MWL-P031 <lx10_
13

MWL-P032 <2x10_
13MWL-P036 <2XIO_
12

MWL-P038 <lx10_
13MWL-P039 <SX10_
12MWL-P040 <lx10_
13MWL-P041 <3x10 

-132x10_
13

3x1O_
13

6x10_
13

6x10_
13 

4x10-13 
3x10_

13
6x10_

13 
1x10-13 
7x10_

133x10_
121x10_
13

2x10_
I3

2x10_
12

1x10_
13

4x10_
13

8x10_
133x10 
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Table 5-3 

Al:JlBOIUIB TRITIUII CORCEllTRATIONS FROII BACItGROUliO AND BASELINE SAKPLES 

Reported Concentrations Two Standard Deviations 
Sample IO (microcuries/ml) uCI/ml (microcuries/ml) uCi/ml 

Background Sa.ples 

MWL-T008 
MWL-T009 
MWL-TOIO 
MWL-TOll 

Baseline Sa.ples 

HWL-TOOS 
HWL-T006 
MWL-T007 
MWL-T012 
MWL-T013 
MWL-T014 
HWL-T015 
HWL-T016 
HWL-T017 

-09
<4xlO_

09
<4xlO_

09
<2xlO_

09<2xlO 

-09
<6xlO_

09
<SxlO_

09
<SxlO_

09
<2xlO_

09
<2xlO_

09
<2xlO_

09
2xlO_

09
<3xlO_

09
<3xlO 

-09
4xlO_

09
4xlO_

09
2xlO_

092xlO 

-09
6xlO_

09
5xlO_

09
5xlO_

09
2xlO_

09
2xlO_

09
2xlO_

09
2xlO_

09
3xlO_

093xlO 

... 
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background gross alpha concentration (sample HYL-P010). These elevated 

readings may be attributable to frequent dust-blown conditions encount

ered in the general area of the HYL. 

Gross alpha concentrations for the air samples collected from 
-13personnel breathing zones ranged from less than the MOL to 6x10 

uCi/ml. The higher concentrations (compared to background) likely 

result from dust generated by the drilling and sampling activities 

during the field investigation. 

5.1.2 Gross Beta Concentrations 

Gross beta concentrations in the background samples (Table 5-2) 

ranged from less than the MOL to 1x10-13 uCi/ml. Similar to the gross 

alpha concentration for sample MYL-P011, the initial measured 

concentration for gross beta activity was inconsistent with the other 

background readings. Sample MWL-P034 showed gross beta concentrations 

consistent with the other background samples. 

Gross beta concentrations in the baseline samples and the personnel 

breathing zone samples were all less than the MOL. 

5.1.3 Tritium Concentrations 

Background airborne tritium concentrations (Table 5-3) were all 

less than the MOL, and only one baseline sample, MYL-T015, showed a 

tritium concentration above the MOL. However, that measured 

concentration is within the error margin of background and is consistent 

with all other background and baseline values (Table 5-3). 

Because of the small amount of tritium present in the samples, 

comparison of the activities on the front and back sections of sorbent 

for the samples, precluded the accurate determination of collection 

efficiency to be determined accurately. A conservative collection 

efficiency (100%) was, therefore, used in calculating airborne 

concentrations. The actual collection efficiency may be slightly lower. 

5.1.4	 Comparison of Results with Regulatory Guidelines 

The alpha emitter with the most restrictive derived air concentra

tion	 (OAC) known to have been placed at the MWL is Pu-239, which has a 
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". lung clearance time of several years. The DAC listed for Pu-239 (in DOE 

Order 5480.11) is 6x10-12 ~Ci/ml. This concentration is 

about 250 times greater than the mean long-lived airborne gross alpha 

concentration measured during the base1ine study (2.5x10-14 ~Ci/ml), and 

.. at least 35 times greater than the mean alpha concentration measured 

during the breathing zone study •.. 
Beta-emitting fission products have DAC values ranging upwards from 

approximately 1x10-9 ~Ci/ml. In comparison, the highest airborne gross 

beta concentration measured during the field investigation is reported 

. as less than 1x10-12 ~Ci/ml. As such, the highest airborne gross beta 

concentration for the field investigation is at least 1000 times less 

than the DAC for the most restrictive beta emitters likely encountered 

at the M\lL. 

The highest airborne tritiated water vapor concentration measured 

at the M\lL is reported as less than 6x10-9 ~Ci/ml. Thus, the highest... 
airborne tritiated water vapor concentration measured during the field 

investigation is at least 3000 times less than the corresponding DAC of 

2x10-5 llCi/ml. 
.... 

... 5.2 RADIOLOGICAL RESULTS OF SOIL SAMPLES 

... Radioanalytical data are presented in Appendix B. The results are 

... discussed in the following subsections and include summarized pertinent 

data. 

... 5.2.1 Background Concentrations 

Subsurface soil background samples were collected from soil boring .... 
SB-18. Surface soil background samples were collected from distances of- approximately 500 feet north, south, east, and west of M\lL. 

Radionuclide concentrations from background samples compare favor-
ably with background concentrations reported in literature (DOE, 1987; 

NCRP, 1987; Berge, 1989) and from previous sampling information obtained 

during the SNL environmental monitoring program (DOE, 1989). Table 5-4 

summarizes the radioanalytical results for the surface and subsurface 
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Table 5-4
 

RADIOAIIIALrJ'ICAL IlESULTS POR BACKGROURD SOIL SAKPLES
 

Radionuc1ide 

Background 
Sample 

Type and 
Location* 

Number 
of 

Samples 

Concentration (pCi/g 
Except Tritium [pCi/m1 
of Extracted Water)) 

Standard 
Mean Deviation Range 

Tritium SB-18 
Surface Soil A 
Surface Soil B 
Surface Soil C 

19 
4 
2 
1 

<MOL 
<MOL 
<MOL 

3 

<MOL 
<MOL 
<MOL 

Gross Beta SB-18 
Surface Soil A 
Surface Soil 8 
surface Soil C 

19 
4 
2 
1 

26 
28 
26 
22 

8 
1 
1 

10 
26 
25 

to 
to 
to 

44 
29 
26 

Gross Alpha SB-18 
Surface Soil A 
Surface Soil B 
Surface Soil C 

19 
4 
2 
1 

8 
9 
6 

14 

3 
4 
1 

<MOL to 15 
6 to 14 

<MOL to 6 

k.;l~ 

Ra-226 58-18 
Surface Soil A** 
Surface Soil 8 
Surface Soil C 

19 

2 
1 

0.7 

0.7 
0.7 

0.3 

0.2 

0.4 to 1.4 

0.5 to 0.8 

Th-232 58-18 
Surface Soil A"" 
Surface Soil 8 
Surface Soil C 

19 

2 
1 

1.0 

1.0 
<MOL 

0.3 

0.1 

<MOL to 1.6 

0.9 to 1.0 

.... K-40 SB-18 
surface Soil A"" 
Surface Soil 8 
Surface Soil C 

19 

2 
1 

17 

21 
16 

4 

3 

9 

19 

to 

to 

25 

23 

.... 

.... 

Cs-137 58-18 
Surface Soil A"" 
Surface Soil 8 
Surface Soil C 

19 

2 
1 

<MOL 

<MOL 
<MOL 

<MOL 

<MOL 

liW' 

,.,., 

... 

,.. 

U-234 

u-235 

U-238 

58-18 
Surface Soil A"" 
Surface Soil 8 
Surface Soil C"" 

58-18 
Surface Soil A"" 
Surface Soil 8 
Surface Soil C"" 

58-18 
Surface Soil A"" 
Surface Soil 8 
Surface Soil C"" 

6 

2 

6 

2 

6 

2 

1.0 

0.7 

<MOL 

<MOL 

1.0 

0.7 

0.2 

0.1 

0.1 

0.1 

0.8 to 1.5 

0.6 to 0.7 

<MOL 

<MOL 

0.8 to 1.1 

0.6 to 0.7 

[QT)SX3034:02722, 0461, PM - 25 

~,~ 

f""'" 
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Concentration (pCi/q 
EKcept Tritium [pCi/ml 
of Extracted Waterll 

Number 
of standard 

Samples Mean oeviation Ranqe 

6 <MOL <MOL 

6 <MOL <MOL 

... 
Note: In the calculation of the mean and standard deviation, analytical 

values less than the MOL were set equal to the MOL when 50% or 

... more of the analytical values exceeded the MOL . 

*SB-18: Located 428 feet south of MWL. Samples collected to 
140 feet. 

Surface Soil A: Samples collected approximately 500 feet to the 
north, south, east, and west of the MWL. 

Surface Soil B: Samples collected off site, near E , E office (Gibson 
and Girard Boulevards, Albuquerque). 

Surface Soil C: Sample collected approximately 300 feet east of the 

- MWL, near the sled track. Sample collected in brass 
sleeve for analysis with other borehole samples. 

**Analysis not performed . 

... 

... 

-... 
-
--

-... 
--
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- background samples obtained during the MYL field investigation. Table 

5-5 provides representative background data from the literature. 

5.2.2 Surface Soil Results 

Ten surface soil samples were analyzed for tritium, gross alpha and 

beta radiation, gamma spectrometry (K-40, Ra-226, Th-232, and Cs-137), 

and isotopic uranium. Results are shown in Table 5-6. Nine of the 10 

samples are from within the unclassified area of the MYL, and one sample 

was obtained from inside the classified area. 

Tritium concentrations in the 10 surface soils ranged from 7 to 390 

pCi/ml. Tritium concentrations from grid blocks J-8 and 0-8 (Figure 

3-3) are near background levels (Table 5-4), while the concentrations 

from the remaining locations (grid blocks A-8, H-3, G-2, B-11, A-7, G-5, 

E-5, and C-6) are significantly greater than background. 

Concentrations of gross alpha and beta radiation, and gamma 

emitters (K-40, Th-232, Cs-137, and Ra-226) are all within background 

ranges (Table 5-5). 

5.2.3 Subsurface Sample Results 

Table summaries of subsurface soil radioanalytical results are 

presented in Appendix B for gross beta activity (Table B-1), gross alpha 

activity (Table B-3), Ra-226 (Table B-5), Th-232 (Table B-7), K-40 

(Table B-9), and U-234, 238 (Table B-11). Tritium concentrations are 

presented in Table 5-7. Concentrations for Cs-137, U-235, Pu-238, and 

Pu-239 are not tabulated, since none of these radioanalytes exceeded the 

MOL. 

Elevated concentrations of tritium, significantly above background, 

are noted in the soil samples obtained from soil borings 5B-3, 5B-4, 

SB-5, SB-6, and SB-17. All of these soil borings are adjacent to the 

classified area of the MYL (Figure 3-3). Generally, the elevated tri

tium concentrations are significantly higher from 0-30 feet in depth 

(Table 5-7). The highest concentration of tritium was found in soil 

boring SB-3 at 15 feet bgs depth, with a value of 17,000 pCi/ml (of 

extracted water). 
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Table 5-5 

REPORTED BACItGROURD CONC£lIITRATIONS FOR
 
SELECTED RADIORUCLIDES IN SOILS
 

concentration (pCi/g 
Except Tritium (pCi/ml 

of Extracted Water)) 
standard 

Radionuclide Mean Oeviation Range 

lTritium

2Ra-226

2Th-232 

2K-40 

1cs-137

U_234 1 

U_2351 

1U-238

pu-238 1 

lpu-239

2.6 

0.6 

1 

12 

0.43 

0.7 

0.04 

0.8 

0.001 

0.007 

2.3 

* 

* 

0.33 

* 

* 

* 

0.002 

0.009 

0.8(0.3l to 8.8(0.9) 

0.5 to 1 

* 

* 

0.00(0.10) to 1.4(0.08) 

0.4 to 1.2 

0.02 to 0.06 

0.4 to 1. 3 

0.005 to 0.010(0.006) 

0.002(0.010) to 0.052(0.006) 

1source: DOE 1987. Analytical uncertainties indicated in 
parentheses. Results based on data from northern New 
Mexico soils. 

2source: NCRP Report No. 77 (1984) and NeRP Report No. 45 (1975). 
Results based on data from United States soils. 

*Not reported. 
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Soil borings SB-6 and SB-17, angled borings at the south side of 

the classifed area, showed tritium concentrations greater than back

ground at all depths sampled (Table 5-7). Maximum concentrations of 

5,600 pCi/ml at approximately 29 feet and 5,000 pCi/ml at approximately 

30 feet were reported for SB-6 and SB-17, respectively. Tritium concen

trations ranged from less than the MOL to 180 pCi/ml in the upper 30 

feet of soil borings SB-4 and SB-5. At depths greater than 30 feet for 

SB-3, SB-4, and SB-5, tritium concentrations were consistent with 

background ranges reported in Table 5-5. 

A tritium concentration of 34 pCi/ml was noted at a depth of 5 feet 

in SB-13. All other tritium concentrations in samples obtained from 

SB-13 and for all other borings completed at the HWL were close to 

background values. 

Gross alpha and beta radiation concentrations for all borings 

completed at the HWL (Table B-1 and B-3) range from 9 to 30 pCi/g for 

beta emitters and less than MOL to 26 pCi/g for alpha emitters. These 

concentrations are within background values for these parameters (Table 

5-4). Similarly, concentrations of analytes of the gamma radiation scan 

(K-40, Cs-137, Th-232, Ra-226) from subsoil samples collected at the MWL 

are within the background levels obtained from soil boring SB-18. A 

concentration of 50 pCi/g soil for K-40 was assayed for a sample from 10 

feet in depth at soil boring SB-12 (Table B-10). This value may fall 

within normal background limits as the uncertainty of the measured value 

is 24 pCi/g, and the upper limit of background values is 30 pCi/g. 

Analyses for U-234, U-235, and U-238 revealed sample concentrations 

within background limits (Table 5-4). All values for the uranium iso

topes were below 1.0 pCi/g soil. Plutonium isotopes Pu-238 and Pu-239 

from samples collected in soil borings SB-13 and SB-18 (from 90 to 140 

feet) were all less than the MOL. 

5.3 ORGANIC AND INORGANIC ANALYTICAL RESULTS 

Only subsurface soil samples from the 18 soil borings were submit

ted for analyses for volatile organic compounds and semi-volatile organ

ic compounds. In addition, samples from SB-18 (background), SB-4, SB-5, 
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S8-8, S8-10, and S8-17 were submitted for metals analyses (Target Com

pound List (TCL) , USEPA Contract Laboratory Program). Analytical 

reports for organic and metal analytes are presented in Appendix E. 

5.3.1 Background Concentrations 

Concentrations for the target organic compounds (both volatile and 

semi-volatile of the TCL), from all depths of soil boring S8-18 are less 

than the MOLs for each compound with the exception of those compounds 

that are common laboratory contaminants (methylene chloride, acetone, 

and phthalate esters). These compounds were found in 

comparable concentrations in laboratory OA/OC samples. Tables 5-8a and 

5-8b summarize background subsoil results from S8-18 for organic com

pounds of the target compound list. 

Concentrations of metals in the background samples are within 

normal limits for soils. Table 5-9 summarizes TCL metals concentrations 

for subsoil samples from S8-18. 

5.3.2 Sample Results 

Analyses performed for volatile organic compounds and semi-volatile 

organic compounds indicates the presence of toluene in soil samples 

obtained from S8-8, S8-10, and S8-17. Toluene was also detected in the 

field blanks and in one composite sample taken during these final three 

borings. No organic contamination was identified in any samples taken 

from the first 15 boreholes. Since toluene was also detected in the 

field blanks, the data suggest possibility of contaminated sampling 

apparatus since all method blanks were free of toluene contamination. 

Also, all the earlier samples collected from the same general areas had 

no toluene contamination. Tables 5-10a and 5-10b are summaries showing 

range values for TCL organic compounds. Analyses of the TeL metals show 

that all samples tested were within background levels (Table 5-11). 

Elevated readings for volatile organic compounds were obtained 

using the HNu Model PS-101 pro from various depths in boreholes SB-1, 

SB-2, S8-4,S8-5, SB-6, SB-7, and SB-11. The measurements ranged from 

less than 1 ppm overall to 650 ppm in SB-5 (100 ft depth). Readings in 
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Table 5-8a 

CORCERTRATIOR RARGES FOR VOLATILE ORGAI!IIC
 
COIIPOUlilDS (TCLI IR BACltGROUlilD SUBSOIL SAflPLES
 

concentration 
Range 

compound (mg/kg) 

chloromethane 
bromomethane 
vinyl chloride 
chloroethane 
methylene chloride 
acetone 
carbon disulfide 
1,1-dichloroethene 
l,l-dichloroethane 
trans-l,2-dichloroethene 
chloroform 
1,2-dichloroethane 
2-butanone 
l,l,l-trichloroethane 
carbon tetrachloride 
vinyl acetate 
bromodichloromethane 
1,2-dichloropropane 
trans-l,3-dichloropropene 
trichloroethene 
dibromochloromethane 
1,1,2-trichloroethane 
benzene 
cis-l,3-dichloropropene 
2-chloroethylvinyl ether 
bromoform 
4-methyl-2-pentanone 
2-hexanone 
tetrachloroethene 
1,1,2,2-tetrachloroethane 
toluene 
chlorobenzene 
ethylbenzene 
styrene 
total xylenes 

DOL 
DOL 
DOL 
DOL 

<0.005-0.00'" 
0.018-0.303 

DOL 
DOL 
BOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
BOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 

<0.005-0.01'" 
DOL 
BOL 
BOL 

BOL - Below oetection Levels 
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c Table 5-8b 

CORCEII'I'llATIOR RARGES FOR SEIU-VOLATILE 
ORGARIC COIU'OURDS (TCLI IR BACItGllOURD 

SUBSOIL SNU'LES 

.. Concentration 
Compound Range .. (mg/kg) 

bis(2-chloroethyl)ether 
1.3-dichlorobenzene 
1.4-dichlorobenzene 
1.2-dichlorobenzene 
bis(2-chlorolsopropyl)ether 
N-nitrosodipropylamine 
hexachloroethane 
nitrobenzene 
Isophorone 
bis(2-chloroethoxy)methane 
1.2.4-trichlorobenzene 
napthalene.. hexachlorobutadiene 
hexachlorocyclopentadiene 
2-chloronaphthalene 
dimethyl phthalate 
acenaphthylene 
fluorene 
acenaphthene 
2,4-dinitrotoluene 
2.6-dinitrotoluene 
diethylphthalate 
4-chlorophenyl phenyl ether 
N-nitrosodiphenylamine 
4-bromophenyl phenyl ether 
hexachlorobenzene 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
benzidine 
pyrene 
butyl benzyl phthalate 
3.3·-dichlorobenzidine 
benzo(a)anthracene 
bis(2-ethylhexyl)phthalate 
chrysene 
di-n-octyl phthalate 
benzo(b)fluoranthene 
benzo(k)fluoranthene 
benzo(a)pyrene 
indeno(I.2.3-cd)pyrene 
dibenzo(a.h)anthracene 
benzo(ghilperylene 
phenol 
2-chlorophenol 
2-nitrophenol 
2.4-dimethylphenol 
2.4-dichlorophenol 
4-chloro-3-methylphenol 
2.4.6-trichlorophenol 
2.4-dinitrophenol 
4-nitrophenol 
4.6-dinitro-2-methylphenol 
pentachlorophenol 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

<0.330-0.500 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

BOL - Below oetection Levels 
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Table 5-9 

COftCEIITllATIOft RARGES FOR IlETALS (TCL» 1ft
 
BACItGROUBD SUBSOIL SAIU'LES
 

Concentration 
Range 

Parameter (mg/kg) 

Aluminum 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
silver 
Sodium 
Vanadium 
Zinc 

2,210 - 9,290 
< 6.00 

11.4 - 120.0 
< 0.200 
< 0.500 

4.48 - 10.4 
1.92 - 10.0 
1.61 - 109.0 

4,400 - 11,400 
3.20 - 12.3 
95.8 - 302.0 
4.41 - 50.6 

< 1.00 
103 - 221 

1.30 - 20.3 
25.0 - 128.0 
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excess of 100 ppm were also obtained in boreholes 58-1 (140 ppm/52 feet) 

and 58-7 (220 ppm/15 feet). Table 5-12 lists the HNu readings obtained 

during drilling of the listed boreholes. The laboratory data does not 

support these findings, however. 50il samples collected at the 

corresponding locations failed to indicate the presence of organic 

compounds. HNu readings have wide fluctuations, however, allowing their 

reliability to be suspect. HNu Model P5-101 PIOs are subject to 

erroneous meter readings from changes in temperature, moisture 

conditions, and airborne dust levels. 

Continuous HNu monitoring of the open boreholes and samples during 

the drilling of borings 58-8, 58-10, and 58-17 did not reveal the 

presence of volatile organic vapors. 

5.4 OA/OC RESULTS 

Samples were collected during the field investigation for QA/QC as 

described in section 3.8.5. From these samples, the eight field rinsate 

blanks collected during subsoil sampling revealed low levels of the 

common laboratory contaminants including methylene chloride, acetone, 

phthalate esters, toluene, and 2-butanone. In addition, bromodichloro

methane and dibromocloromethane were detected in rinsate samples. These 

two compounds are common tap water contaminants. They were not, how

ever, detected in any of the soil samples. Low levels of calcium, 

copper, iron, sodium, and zinc were also detected in the rinsate sam

ples. 

One rinsate from the surface soil sampling was analyzed for radio

logical parameters. Concentrations of tritium, gross beta activity, 

radium-226, thorium-232, potasium-40, and cesium-137 in this sample were 

less than the MOL (sample SX3033-471, Appendix D). Uranium, however, 

exceeded reference background concentrations for both water and soil 

(U5DOE, 1988; NCRP, 1984). The presence of this uranium is not clear, 

as none of the surface soil samples analyzed showed uranium concentra

tions above background levels. Thorough decontamination of samples is 

validated by the lack of tritium in rinsate samples, although tritium 

was present in elevated concentrations from samples collected at the 

MVL. 
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Toluene was detected in the field blanks taken during the final 

three borings. The (1990) field blanks collected in the course of 

drilling the first 15 boreholes contained low levels of common 

laboratory contaminants as previously described above for soil samples. 

Several samples had low surrogate recoveries for two out of three 

semi-volatile compound surrogates. The low recoveries are likely due to 

matrix-masking effects in the soil samples. 

Field duplicate results for metals analyses indicate acceptable 

precision, except for copper with an RPO of 120%. No other qualifi 

cation of organics or metals results was necessary based on field dupli 

cate results. Radiological results for field duplicates (Appendix Table 

B-13) have good agreement between duplicate samples. Analytical error 

for concentrations of gross alpha, radium-226, and thorium-232 are 

attributable to acceptable variation at low concentrations (near the 

HOL) for these compounds. 

Laboratory matrix spikes and matrix spike duplicates (HS/HSO) 

results for organics analyses are acceptable. However, the frequency of 

HS/HSO results for semi-volatile compounds was much less than for vola

tile organic compounds. Spike and duplicate results for metals analyses 

indicated the need for qualification of the certain analytes for reasons 

listed in Table 5-13. 
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( 

Laboratory 
Job File 

Analyte Affec:ted* Qualifier Bias Reason 

Antimony 889.011 L Low 30\ Rec:overy 

Copper 889.011 J Unknown 54.7\ RPD 

copper 889.020 J Unknown 89.7\ RPD 

Selenium 889.011 R Extremely Low 0\ Rec:overy 

Zinc: 889.020 J unknown 44.7\ RPD 

Table 5-13
 

QUALIFICATIONS BASED O. DATA VALIDATION
 

*Positive results for the analyte noted should be qualified in all soil 
samples of the listed job file. See Appendix E tor Laboratory QA data. 

Key:
 

J Results estimated, bias unknown.
 
L D Results estimated, biased low.
 
R = Results rejec:ted as unusable.
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6 CONCLUSIONS AND lmCOHKENDATIONS 
.. 
.. 
.. 

6.1 DISCUSSION 

The field work for the Phase 1 RFI at the MYL was completed in 

June, 1990 following the completion of soil borings 58-8, 58-10, and 

S8-17. All work performed at the site was completed in accordance with 

the work plan except for the deviations noted in Section 3.7. 

Site lithology is complex and varied, which is typical for 

alluvial- fluvial depositional environments. Sediments composed 

primarily of coarse to fine sands and silts dominate the deposited 

materials. Two distinct layers or lenses of gravelly materials composed 

of limestone, quartzose, and igneous rock identified occur consistently 

in the boreholes across the northern half of the site. One layer 

appears to exist in a northeast to southwest direction across the site 

and at a depth of approximately 50 feet. This layer consisting of 

gravel and cobbles is approximately 25 feet in thickness and is 

prominent in both the lithologic records from the borehole drilling and 

monitoring well MYL-MY2 (E & E, 1989) located at the northwest corner of 

the landfill. 

A more areally extensive gravel deposit begins from approximately 

95 to 100 feet bgs and extends to depths greater than 130 feet bgs. 

This layer was verified in every borehole across the site. It also is 

detailed in the lithologic logs for monitoring wells MYL-MYl and MYL-MY2 

(E & E, 1989). However, this layer is absent from the monitoring well 

MYL-MY3 borehole log. 

Such deposition of sands, silts, and gravels, relatively porous in 

nature, may facilitate vertical and lateral contaminant migration and 

potential channeling of liquids and vapors. These layers may also impede 

continuous flow of liquids if abrupt changes in the sediment particle 
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size distribution occurs, for instance where silty sands are underlain
• 

by gravel. The presence of caliche layers (ranging in thickness from 

less than 1 inch to several inches) will also likely retard vertical 

migration of either liquid or vapor constituents. This caliche may be 

present as thin veinlets to expansive layers. The extent of each 

occurrence, however, is unknown and may be difficult to adequately 

define. 

Contaminant flow, whether liquid or vaporous in state, through such• 
a complex, heterogeneous environment would be tortuous at best. The 

layering of sediments would likely preclude a straight, vertical 

migration of compounds given the flow barriers of cemented particles 

(sands, silts) and textural diversity. Accordingly, contaminant 

migration to the groundwater would be very slow, though at this point, 

the downward migration of contaminants - or water - cannot be quantified 

with the present data. 

Samples analyzed for radiological analyses for alpha and beta 

emitters, gamma radiation spectrometry, uranium, and plutonium are below 

background levels. The background levels were established from actual 

samples collected during the investigation and from historical data. 

Radioanalytical results for tritium, however, show elevated tritium 

contamination in the boreholes immediately adjacent to the classified 

disposal area, and within 30 feet of the ground surface. Tritium was 

also detected at points deeper than 30 feet at the south end of the 

classified area (SB-6 and SB-17) and below the disposal pits. In 

surface soil samples, tritium was also detected in concentrations 

greater than background at various locations across the HYL. 

Evidence of tritium contamination in the surface and shallow soils, 

obtained during this investigation, lends support to the 1979 and 1981 

studies at the HYL in which tritium was detected in elevated 

concentrations close to the surface. Similar inferences may be made as 

the earlier studies, which suggest that lateral migration of tritium is 

occurring from inactive filled pits and outgassing of tritium from soils 

can result from an upward movement of the tritium. It is presently un

known if the surficial tritium may be released - or in what magnitude 

into the air. Results of the air pathway sampling at one meter above 
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the ground surface show airborne tritium concentrations at the HWL less 

than or equal to background levels. 

6.2 CONCLUSIONS 

The analytical data indicate that tritium is the primary 

contaminant of concern at the HYL. Tritium is, in most circumstances, 

associated with the movement of water and water vapor in the soil. 

Because of environmental conditions, movement of water in the 

unsaturated soil at the HYL is controlled by factors of temperature, 

salinity gradients, and capillarity, and to a lesser extent, by 

gravitational forces. Existing shallow soil water will tend to have a 

dominantly upward flux in response to surface evaporation and 

evapotranspiration and vapor pressure differentials related to soil 

temperature gradients (Hillel, 1971), particularly in this geographic 

region. Tritium may also migrate horizontally and vertically away from 

the pits by concentration driven diffusion gradients. Since tritium (in 

soil water) is concentrated in the hydroscopic portion of soil water 

most closely tied to soil particle surfaces, even in the presence of 

free water (NCRP, 1979), vertical downward migration with wetting fronts 

is likely to be limited. 

Figure 6-1 presents the conceptual model of current MVL site 

conditions based on the findings of this Phase 1 investigation. The 

- figure presents the logical flow chart of likely contaminant pathways, 

resulting ultimately in the possibility of human exposure, including the 

phase partitioning between soil gas, water, and solids. 

The figure also illustrates the probable environmental scenario of 

tritium migration and the various factors that may affect tritium 

movement. 

6.2.1 Exposure Pathways 

Preliminary evaluation of the data suggests the migration of 

contamination, tritium, from the landfill is limited to the vadose zone 

immediately surrounding the site. Groundwater monitoring data from the 

HUL was unavailable as of this report. Therefore a determination could 
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not be made as to whether or not contamination has reached the 

groundwater, however the likelihood is low. Furthermore, no measurable 

release of tritium to the atmosphere has been detected. 

Based on the information obtained-from this Phase 1 RFI, the most 

likely contaminant pathway to potential receptors is via the soil. 

Contact with contaminated soils is the most likely exposure route for 

humans, however, because the HWL is remotely located and access is 

restricted by fences, the potential for human exposure to tritium is 

low. 

6.3 RECOKHENDATIONS 

To fully characterize the HWL with regard to the potential for 

existing contaminant releases, as well as a complete evaluation of the 

physical and chemical environment of the site that may affect future 

contaminant release and migration, additional data is necessary. 

Preliminary identification of data gaps to be filled which are necessary 

for thorough assessment of the HWL include: 

o	 Determine the groundwater flow gradient and determine if 
additional monitoring wells are needed; 

o	 Obtaining groundwater monitoring data for organic, metals, and 
radionuclide parameters; 

o	 Sample collection and analysis to determine if a release of 
radioactive and hazardous contaminants has occurred 
immediately below the landfill; 

o	 Continued sampling of subsurface soils to verify if a release 
of volatile organic contaminants has or has not occurred; 

o	 Determination of soil hydraulic characteristics of the vadose 
zone to provide input for contaminant flow modeling and 
evaluation; 

o	 Determine soil chemical characteristics that may affect con
taminant fate and transport; and 

o	 To the extent possible, more thoroughly define the source term 
of wastes that may contribute to contamination. 
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To	 generate the data required to fill the data gaps, the following 

technical approaches may be considered and employed. 

o	 Additional angled soil borings' directed under the landfill to 
obtain subsurface sample collection. 

o	 Soil gas sampling to confirm the presence of volatile organic 
vapors. 

o	 A bench-scale study of soil hydraulic properties measuring 
moisture movement in the soil, including an array of soil 
moisture meters and intact core samples for detailed charac
terization of intrinsic permeability, effective porosity, 
moisture content, moisture release characteristics, and other 
factors. 

o	 Assessment of chemical interactions affecting the mobility of 
waste migration using current knowledge of processes and 
modeling. 

o	 Accurately map MYL trench/pit locations and other features, 
assess topographic features affecting surface migratory path
ways, and continue air sampling, if necessary, to monitor for 
airborne releases of gaseous or other contaminants. 

The data obtained from additional investigation of the MYL will be 

the basis for the record of decision for further action at the site. 

Further action at the site may include risk assessment, additional 

corrective action (corrective measures study), or possibly, no further 

action. The ultimate closure of the landfill with postclosure moni

toring will be the ultimate application of data from this process. 

6-6
 



REF~CES 

Berge, Loren, 1989, personal communication, State of New Mexico Health 
and Environment Department, Scientific Laboratory Division, 
Albuquerque, New Mexico. 

Ecology and Environment, Inc., (E & E), 1989, Vork Plan for an Expanded 
Site Assessment at the Mixed Vaste Landfill, Sandia National Labor
atories, Environmental Restoration Program, Albuquerque, New 
Mexico. 

Ecology and Environment, Inc., (E & E), 1989, Groundwater Monitoring 
VeIls Installation Mixed Vaste Landfill, Sandia National Labora
tories, Environmental Restoration Program, Albuquerque, New Mexico. 

Hillel, D.C., 1971, Soil and Vater, Physical Principles and Processes, 
Academic Press, New York. 

Kelley, V.C., and S.E. Northrop, 1975, "Geology of Sandia Mountains and 
Vicinity, New Mexico", New Mexico Bureau of Hines and Mineral Re
sources, Memoir 29. 

Kelley, V.C., 1977, "Geology of Albuquerque Basin, New Mexico", Bureau 
of Mines and Mineral Resources, Memoir 33. 

Millard, Gloria C., Charles E. Gray, Theodore N. Simmons, Bill O'Neal, 
1983, 1982 Environmental Monitoring Report, Sandia National 
Laboratories, Albuquerque, New Mexico, Environmental Health 
Department, Sandia National Laboratories, Albuquerque, New Mexico. 

Millard, G., P. Pei, S. Felicetti, C. Gray, D. Thompson, J. Phelan, 
1988, 1987 Environmental Monitoring Report, Sandia National 
Laboratories, Albuquerque, New Mexico, SAND88-0697, Sandia National 
Laboratories, Albuquerque, New Mexico. 

National Council on Radiation Protection and Measurements (NCRP), 1987~ 

Exposure of the Population in the United States and Canada from 
Natural Background Radiation, Bethesda, Maryland. 

National Council on Radiation Protection and Measurements (NCRP), 1979, 
Tritium in the Environment, Bethesda, Maryland. 

R-1 



National Council on Radiation Protection and Measurements (NCRP), 1984, 
Exposures from the Uranium Series with Emphasis on Radon and its 
Daughters, Bethesda, Maryland. 

Phelan, James M., 1989 Evaluation of Water Level Elevations and 3-Point 
Geometric Groundwater flow Direction Solutions at the Chemical 
Waste Landfill, Sandia National Laboratories, Environmental Pro
tection Division, SNLA Document. 

United States Department of Energy (USDOE), 1987, Background Concen
trations of Radionuclides in Soils and River Sediments in Northern 
New Mexico, 1974-1986, Los Alamos National Laboratory, Los Alamos, 
New Mexico. 

United States Department of Energy (USDOE), 1988, RCRA Groundwater 
Monitoring Plan: Sandia National Laboratories Albuquerque, 
Chemical Waste Landfill, Environmental Restoration Program, United 
States Department of Energy, Albuquerque Operations Office, 
Albuquerque, New Mexico. 

United States Department of Energy (USDOE), 1988a, Remedial Investi
gation Plan, Sandia National Laboratories Albuquerque, pp. 12-26 
and Appendices A-C, Albuquerque Operations Office, Environment and 
Health Division, Evironmental Restoration Program Group 
Albuquerque, New Mexico. 

United States Department of Energy (USDOE), 1988b, Installation Generic 
Monitoring Plan, Sandia National Laboratories, Albuquerque, 
Albuquerque Operations Office, Environment and Health Division, 
Environmental Restoration Program Group, Albuquerque, New Mexico. 

United States Department of Energy (USDOE), 1988c, RCRA Groundwater 
Monitoring Plan, Sandia National Laboratories Albuquerque, 
Albuquerque Operations Office, Environment and Health Division, 
Environmental Restoration Program Group, Albuquerque, New Mexico. 

United States Department of Energy (USDOE), 1988d, Environmental Survey 
Preliminary Report, Sandia National Laboratories Albuquerque, 
Albuquerque Operations Office, Office of Environmental Audit, 
Albuquerque, New Mexico. 

United States Department of Energy (USDOE), 1988e, Standard Operating 
Procedures, Albuquerque Operations Office, Environment and Health 
Division, Environmental Restoration Program Group, Albuquerque, New 
Mexico. 

United States Environmental Protection Agency, 1989, Interim Final RCRA 
Facility Investigation (RFI) Guidance, Vol. I, II, III, and IV, 
Washington, D.C. 

R-2 



APPENDIX A
 
BOREHOLE GEOLOGIC LOGS
 

A-I
 



... 

..
 

... 

.4!' 

... 

o DcoOD C bblOODC,ao - 0 es 
~oDoo 

Gravel 

:.::; .. ;: .. 
.. .. to : " .. " Sand~~~;[)i~~T\~} ~ 
....-.-.- .. -.-_._.-._ . .-.-.-._. _._._'".-.-.-. Silt.-.-.-.-.-._.-.~ 

1_ -1- Clay 

- Grout 

I~I- Backfill 

Key for Soil Boring Logs 
(Appendix) 

Sandia Mixed Waste Landfill 



65r. Recovery 

Cootim.oos Saq>
ling; 5' x 2-3/4" 
Aerylie 'l\J.bes. 
00'.: Recovery. 

65r. Recovery 

fine to naliun grained saM 638-8
992 

1B1 

Project: Samia Mixed \laste I..aOOfill 
Doring Cootractor: Sergent, IIaus1dns &Beckwi th 
Boring Method: 6-518" HollCN Stan Auger 
Logged By:T.;:.ed::;;...::F;.;ai::;:l;::;e~_".....,."..~=--
Dlte <:anpleted: 9/25/B9 - 9126/B9 

~le Boring: 30° fron vertical 

\leil Details SynOOl 
(Actual Depth) 

Depth 
(Feet) 

" ," , , , 
~: 

'-!"
,'" 

>J. ,, 
,, 
" (4.3), 

I \ 
I , ... I , 

... " 

... '\ '"
 ", 
M "" 

I , , ,.... 
(B.7)

'", 
~ " 

.. 

... ..I

.... 'I 

- '1 .. 
(13.0) 

", 
I ..- " \ 
" 
I " ,.. .. , 
, ,
 
I (17.3) 

\ 

I 
\, 

'\ 

-

0-1-........
 
· . 

- -.· . . 
• I? • 

0 ... 

· · 
5 

" 
<I · "··" · ··" · .. · 
·

<I -· ..· · 
· 
· 

" ..· 10 .. .. 
· .." .. 
··· 0 · ·..· " · · · 
··.··· · ... ....· 

··
 .·
 
15 · .· . . .... 

.. '" · .. · .. ..
'. ... 

• 0 •.. 
o ..· . ··'".......· . 

20 · .· . . 

· . 
·.; . 
· .. , 

lJ.ght brown, fine grained saM to silty 
saM; miror caliche; quartzite gravel, 
sub-angular to ~, sparsely pre
sent. 

lJ.ght brown fine to coarse grained saM 
am gravel; gravel nnstly quartz am 
quartzite pebbles, ~ to sub
qular. 

Coarse sanls am gravels at top; grades 
to fine grained sam to silty sam (Zor. 
silt) near bottanj calcareous through
rot. 

Light brown, naliun to coarse sarrl mixed 257-B
with fire to coarse gravel, nnstly l.iJre
stCXle am quartz; gravel sub-rounded to 
sub-angular am inclu:les K-sI:Bl" frag
ITE'flts. 

lJ.ght brown, 
interspersed with fine, angular to sub-
angular quartz gravel. 

_ 

lJ.thological DescrlptiCll 

Job !'b.: SX3033 
I.ocatioo:':::!'b~rth~o"""f"""'Trmch"""--""-""'A-

SUrface Elevatioo: ,.......",,.......,.-
Cas~ E1evatioo: tb CasirJ{ 
Total Depth: =-=75~fee~t__-:-
Gmnlwater: tbt Encou1tered 

S1eet 1 of 3 

Borillt !'b.: SB-1 (~le) 

I8tun: 
[Stun: -------
Dltun: _ 



Sleet 2 of 3ecology ani enviraJlBlt, inc. 

Bo~ th.: sn-1 (h]{le)Project: Sarxlia Mixed \Taste Lardfill Job th.: ~SX303=;.;;.3 _ 

Vel1 ~tails 

\, 

" , , 
'I 
,\ 
1 

" 
\' , 
I', 
" 
",. ,, ,,, 
\1 

" / 
'I , 
/

I' 
,~ 
1 

" 
\' 

I, , 
/ 

\ ' 
,I 
/, 

'/ 

" /
\ 
/ 

"/ 
\' 

'I , 
\ 

'I 
\' 

~ ,, 
\ 
1 ../ 
'! 
'I 

(21.7) 

(26.0) 

(30.3) 

(34.6) 

(39.0) 

JRpth Symbol 
(Feet) 

25 

30 

35 

40 

45 

·· . 
• 0· .
• •· · ·. . .. .· . 
• • 0 

· .·. 
··. . 
· . 

· . 
· . 
·. . 
• · . 
·. 

• 0 
• 0 • 
() • 0· . 
.0 • 

• .'0 
a .. 

• 0 
• 0 • • 

O'o • 
0·0· . . .. '. 
o ••· .. 
• 
· . 

·.. 
·.·. . · . 
·..·· " .. . · 

-' · - . 

1.1tlx>logical O:!scripticn Saq>le 
th. Type 

Light brown, fine to coarse grained sam 882-8
vith sane fine to mediun gravels. Gra 302 
vel ~ to ~ limestooe 
am quartz; l.iJJ2Stooe partiaiLarly , 
sparse. 

lJght brown to brown fine grained sam 299-8
grades to coarse sards ani fine gravels; 871 
cal~ throoghoot; quartz gravel + 
angular to sub-angular. 187-8

098 

Mediun to coarse grained sam, to large 
cobbles; cobbles IIDStly linestone with 
lesser quartz am quartzite present; 
cobbles angular to sub-rourxIed; calca
reous throoghoot. 

lJght brown, fine to coarse grain sam 
vith fine to na:liun gravels, IIDStly 
quartzi te; heavily calcareous in local
ized zmes. 

Light brown, fine to naiidn grained sam B44-B
to silty sam (laY. silt); calcareous fJJ7 
throoghoot. 

55% Recovery 

...
 

.... 



I

218-8
219 

Sleet 3 of 3ecology am enviIa'1l91t, inc.
 

Project: SanUa Mixed \Taste I..3OOfill Job No.: .;;;;;SXJO=~~~ - Borirlt No.: 58-1 (A$le)
 

Sanple11thological Descriptioo Veil Details Depth Symbol 
No. Type(Feet)".

_.-· Light brown, fine to neliun grained sam 
to silty sam (1nt silt); sane quartz 
gravel sparsely interspersed. 

(43.3) 50 

· .· . . 
· -'·-. 
, . 

· .. 
Hediun to coarse grained calcareoJS (47.6) 55 
sam, to neliun gravel; gravel sub·..· . angular to sub-rouOOed; limestooe cob

· bles near bottan. 
• · (I 

· . 
• • (I 

o · • . o 

, . 
0. 0·. calcareous, fine grained sam to silty(52.0) 60 · .· . . sam (35% silt) with lIBIiun to coarse-' 

quartz! te am limestooe gravel; saneo 
•

• 
cobble size fragne1ts. 

.. 0 
o , 

I? '.... , ·, 
... 

. -.
, 

Light brown, fine to coarse grained 65(56.3) . ·.. san:! with fine to coarse limestooe am 
o • • quartzi te gravel; grades to light brown, • (I 

o ,(I fine grained sam to silty sam (1m 
silt); angular liJoostone gravel nnstly 
sparitic; sane small, black cherty 
gravel also presmt.

tI • tI · 
.-' 
· ,,'· . Heavily calicified (caliche) layer;70(60.6)- ·.. light brown, fine grained sam to silty.~ 

o san:! wi. th fine to coarse gravel am 
cobbles; coarser materials nnstly quartz 
with sane granite ani limestone also 

• , 0 present; green am red discoloratioo in· , 
· ~ (? sane zooes. 

CI . a 
o· . 

114-8- JL------l75 -+-'-.----.' - (65.0) 
316 



-----

------
------

x 5aIJl>ling; 5' 
2-3/4" acrylic 
tubes. 
:nr. Recovery 

.... <lnt' Recovery 

45r. Recovery 

~ .
 

..
 

.... 

Project : SanUa Mixed \laste landfill Job lb.: SX3033 
l.ocaticn:':::;No~r::;:th:-o"""f"""'Tre1ch"""""'--:-"""'D'---BoriJlt Contractor: sergent, IJausIdns b Beckwith
 

Boring HetOOd: ~5/9" 0.0. Ibl.1O'J StEll\ Auger Surface Eleva.ticn:
 ----=,.........,..-
Logged By: Ted Faile Cas~ Elevaticn: No Casing 
Ihte Conple'=;ted::::;"";::.;9::::;:;/1~8~/89=--~9~/:::-:19::-,/:::':89::----- Total Depth: .;;;:125~f;;.;;ee~t~_....,..

GmnJwater: Ibt fucW1tered 

Saq>leLi thological Descripticn\leU Details ~th Symbol 
No. Type(Feet) 

~t 1 of 5 

Bor~ lb.: SB-2


Ihtun: _
 

Ihtun:
 
Iht\JII:
 

Cootinuous- I , ("''''-'--1 
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I; 
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/1 
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/ 

\
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"
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\
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O-.+-

... 

5 

-... 

· . . 

10 

15 

. . 
• • 0 

o 
o 

• • 0 

oo . 
l> 

O' 

20 
• 0 

a .. . 
o . 

0: 
o 
. 

Brown to light brown, fine grained sarx:I 
to silty sarx:I. 

Light brown fine grained sam to sardy 
silt; calcareous throughoot. 

Light brown fine grained sam am silt; 
fine gravel throughoot bottan U" - 18" 
of core; calcareous throughoot; SCIre 

organic IIBteria1 appears to be present 
(gtaIirl.te fron core 00rrel?). 

Light brown fine grained sam, inter
spersed wi th fine to coo.rse grained 
quartz gravel; gravels sub-angul.ar to 
sub-roJIl:ied. 

Light brown, fine grained saM, inter
spersed wi th fine to coo.rse grained 
quartz gravels; gravel SlJ1Hu'xtular to 
roJIl:ied. 



Sleet 2 of 5
 

Boring lb.: .=:SB-:......::..2 _
Project: Sandia Mixed \Taste landfill Job lb.: .:::SX30=B~B _ 

\lell Details Depth Symbol 
(Feet) 

Litbllogical Descriptioo Sanple 
lb. 'J:Ype 

Light brown fine to neiiun grained sam 500-B
mixed with fine to neiiun quartz gravel; 165 
gravel sub-ro..nled to roomed. 

Light bt'CNl1, fine grained sam to silty 9JI-B
sam mixed with fine to neiiun quartz 528 
gravels; gravels sub-ro..nJed to ro..nJed; 
calcareous throoghout. 

551. Recovery 

45% Recovery 

Light brown, ne:liun to coarse grained 
said am fine to ne:liun quartz gravel; 
calcareoos throoghout. 

Light brown, neiiun to coarse grained 
saOOs mixed with coarse gravel; snall 
quartz cobbles, sub-ro..nJed to ro.nied 
also present throoghout. 

Light bt'CNl1, fine to ne:liun grained 
sam int~ with fine to ne:liun 
size quartz gmvel.; gravel sub-ro..nJed 
to roomed. 

.. 
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Sleet 3 of 5ecology am envirmtalt, inc. 

Job No. :.::;SX30:.:::.:.:(}:.;;;3 _ Bo~ No: .::;58-::.....;;.2 _Project: Sanna Mixed \laste Lanifill 

376-6
490 

5aq>le 
(Feet) 

U thological Oescriptioo\lell Details Depth Symbol 
No. Type 

Ught brown, mediun to coarse gra:inOO··... sam wi th small, sub-I"OlDied quartz cob•o.'0. bles am liDEstmeldolanite ~ts;o • 
earba1ate fragnEnts cqu1ar to sub• • (l..' cqu1ar. tbstly sperl te wi th smaller 
micritic fragJlBlts.·.. 

c .. 

o·
'.0 

.':. 
· '0 

.,0 Ught brown, mdiun to coarse grained55 
0,' sam mixed wi th smll, sub-J."'CUded 

quartz gravel am cobbles; ~ to" . 
~ lJJrestmeldolani te frag· , a 
IIB1ts present throughout. 

•
'. . 
· ·. 
·· . 
• 0 

o· 
(fJ Ught brown, neUun to coarse grained 

.... sam with iqUlar to sub-angu1ar line
stooeldolanite fragnEnts.· .· . 

0' .... 
~~ ,.0 

I : .:o~... 
• co 

.
, "

.
,... 

Light brown, llBiiun to coarse grained 
saM, grades to finer grained saM am 
then to a light brown silt. 

65 

, . , 

· . . 
I.oose1y CE!IBlted, light brown, fine 
gra.i.nro sam, calcareous; grades to a 

70 

· ' fine to coarse grained sam with snail 
cobbles. 

·.
 
· .
 

o • 
o .. · . 
• 0 , 

Cobbles, nnstly l:imestcne with mioor75 · . , quartzite. 
, ·0. 



ecology ani envi[(lllB\t, inc. IJUI..Llt{; /HJ SNt1'L1lC UX; Sleet 4 of 5 

Project: Sardia Mixa:I lJaste landfill Job No!: SX3033 Boring No.: 58-2 

... 

... 
$ii' 

.... 

...
 
iIlJIJ 

-

l"~ 

\lell Details Depth Symbol LitOOlogicallRscriptim sanp1e 
(Feet) No. Type 

/../ '0 
\ , ·. . 
// 

0: . 
0." 

, " 0 
/ ·a.. /, / O' .{) 

/ / · . 
" 

'0 • 

/ / 
·. .
00, 

00 Fine to naliun grained light brown sam 65% Recovery· .../, o •• with sane fine quartz pebbles inter- Sane dark brown 

/1 1 
·. . spersed; grades to calcareoos, fine to to gray disco10",.~ . 

" 
.. naliun grained light brown sam. ratioo near bot-

Q • 

I" 
tan of core. . 

'I • • 0 

1,1 
" . 

// · , 
// 85 Fine to naliun grained light brown ca1 7aY. Recovery 

'l'/ careous sarxI. DBtrix wi th fine quartz Sane dark gray .. 
pebbles. discoloraticn

,/ 
/ / 

near bottan of . .. 
" core. o • 0 

/ ..... .. ... 
· .. 

'I 0

" .. 
'/ . 

/ .. 
/, · 
/ / · , 90 · . Fine to ne:l.im grained, light brown 75% Recovery 

II 
· . sam. Sate dark gray 
· . to brown dis0010

,/ · . ratioo near bot-
I, I tan of core. 

1,1 · . lH.1 = 8 ppn 

I,' · .. 
f ••• 

/
'/ ..... 

I /
" 95 IJ.ght brown, fine grained sarxI. to silty 6ar. Recovery,I · . sam; saTe fine grained, sul>-rounded No significant 

I".,t gravels interspersed. discoloration. 

I' · .. 
/1, 

· .. 
....," 

\ ' .... 
/,/, · / 100 · .. Next page. 

\/' 
· . . .... . . .. 

\,,' o· • 
· .

'/ o •• 



Sleet 5 of 5 

Borirg te.: .::;SB-:....;;,.2 _Project: 5.1rdia Mixed \1astc LaOOfill Job te.: .;:;SlOO=3~3 _ 

Vell D:!tails 
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,t; 
/ ,
" 

Depth Synml 
(Feet) 

100 

105 

110 

115 

120 

125 

· ..
• a·t1 .• 

• 0 o •• 
• 0 • 0· '.· . . 
• • 0 

.0 ". 

'0 0· ., 
o -, t, ·. 
·...'0 

o • 

~·.O: 
C:D 
00' .
• a 
":0: 
~'O'. 
O'~" 
·O~

O:a 
':0: 
.. . . . . 

Lit1x>logica1 Descriptioo . SiIl1lle 
te. Type 

Hediun to coarse grained sand, inter
spersed wi th neliun to coarse gravels; 
sand coloratioo nuch lighter due to in
crE8SE!d quartz cmtent; sane snall cob
bles near hottan. 

Coorse gravels am cobbles. 

IJght brown, coarse grained sam, grades 951-8
to coarse, calcified gravel. Gravel 100 
nnstly llmestmeldolanite fragments, 
~ to sub-angular, with sane sub
roun::Ied quartz pebbles, and ~ to 
sub-angular quartz fragments. SalE ee
II8ltatioo evident wi thin gravel layer. 

Coarse gravels am cobbles. 

Qmse gravel am cobbles; nnstly liJoo-. 
stene fragnmts with sane quartzite. 

"'----.lSample collected 
fron ring samp
ler at 122-123 
feet. 
If-lI = 8 PIJIl 

HNu -70 ppm 
I'-----l Close 00" due to 

eu:::alltve HfoN 
read.1ngl. 
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Sleet 1 of 4 

Project: SaOOia Mixed Vaste lardfill 
Boring cootractor: ~t, Hauski.ns & BecJo.rith 
Bo~ Method: 6-518" 0.0. HollO\fl Stem Auger 
I.qmei By: Diane Olker 
Dlte OJrt>leted: 9/13/89 - 9/14/89 

I--L-..;..," , ~".-J---1 
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0-+----1 

" -"_.
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Job No.: SX3033 Bo~ No.: 58-3 
l.ocaticn: North of Classified Area .::.:;...~---
&Irface Elevaticn: Oltun: ----- 
ras~ Elevaticn: No rasing Oltun: _ 
Total Depth: 105 feet Oltuu: _ 
Gmn:Iwater: Not Ehcomtered 

Saqlle RaJarksLi thological DescriptiooVeil Details Depth Symbol 
No. Type SPI' Blows/6"(Feet) 

Spl! t spool 2' x 
2" us~ 00, 6" 
brass sleeve in
serts. 

9/9/9/10 
100?: Recovery 

7/12110/13 
100?: Recovery 

10/8/9/11 
loot Recovery 

12/21/17/15 
9Ilr. Recovery 

Light brown, sarxfy silt with caliche 
pteSe1t; slightly irxIurated; fine 
grained sams 2etr. - 25%. 

Light brown, fine grained sam to silty 
sam (silt Z<m; sr. - lor. clay cootmt, 
slightly plastic; sooe lIX)isture presmt 
(probably fran deccntarninaticn). 

Ught brown, fine grained sam to silty 
sam (silt 2m:); minor clay cootmt; 
slightly mist. 

Light brown, very fine to fine grained 
sam; minor anoont of pebbly gravel 
present • 

630-8
267 

905-8
719 

963-8
271 

673-8
953 



mIIJ.JKi /IN) SflHllL1lC UX;	 Sleet 2 of 4 

BoriJ1t No.: .;:.:58-;,....3::.- _ 

ecology am mviI'allSlt, inc. 

Project: Sandia HixOO \Jaste Lardfill Job No.: =SX303:.=:::.3 _ 

Litlxllogical Descriptioo 
(Feet) 

\lell Details Depth SyIOOol 

462-B-
293 

· '.\ I 12/10/12/13tight brown, fine grained sard to silty25 
• -. I' 1roY. Recovery 

/, 
/ ' sard (lot silt) with SCAlI! very coarse 

sard to pebbly gravel; lDl-:indurated to
 
/,
 

·. 
slightly in:Iurated. . 

/ 
\, 

· .../ ,//
/ I 

\ , / 10/19/23/20 
/, 

lJght brown, very fine grained sand to 373-B30 .-' 
10C« Recoverysilty sand (JOt silt); gravel ahsEnt. 25B· -' 

... I 

/, · -' 
/ ,I · -' 
/, 
/, 

/, 
[Jght brown to Wit:ish brown, mediun 23/2B/251>15 
grained sam to silty sand (lett silt); sat Recovery 

35 , / \-	 ~ . minor anoont of cobbles, IlDStly quart• • 0/ ,/ 

i'	 
. : o.\ zite; SOlE pebbly gravel; calcareous· . . 

throughout./, · -' 
/ · ...,.[ 

\ · . . '/r , O' .
 
/ I
 • '0 · .,
 . 44/47/451>35Light brown, fine to mediun grained sam 367-B40 .//[ 1roY. Recovery.. vi th lett silt.	 260 . ."
IIl. , 

t / ..
"

'/ 

t 1/, 
/, 

35/86/180/Light brown, fine grained, poorly sorted 241-845/ / 
lroY. RecoveryL. sam wi th pebbly gravel am sore cobbles 315\ 

• 0 •/ near bottan; calcareous throughout.\~. \ \

L / -. 
/ '. 

o •

. " I \ \r o/ 
\[ / .• 0 

\ \ O·
/ 50,I 
/, 



ecology am mviram::nt, inc. llw.L1lG JW SN4PIJI{; UX; Se!t 3 of 4 

Project: Sarxlia Mixed \laste Lardfill Job lb.: SX3033 Bo~lb. S8-3 

.. 

li_ 

..
 
~ 

...
 
ll"O:"i'< 

PiM: 

.... 

~ 

,,.. 

,ilt8 

,~ 

,~ 

~ 

Veil Details ~th SyriJol lJ.thologica1 Descrlptioo 
(Feet) 

\ \ 

//, / 

/ /, 

50 
..· . .. . . 

o 0 

0·0 

Ught brtMl, fine to medlun graiJBl sam 
vi th 15X silt; sate gravel to cobble 
size quartzite and :l;imestooe fragnetts; 
l.inEstooe has micrl tic texture; ca1ea

467-8
557 

36/61162158 
75% Recove1y 

I, 
/, 

· -' 
· - ': 

o 0 

nros throogtr:lut. 

// . . 
" 0·0 

/ \/, 
'/, 
/ 

\ 

55 
• 0 •
£l·a 
-' -- . 

o • 

?O 

Significant cob
ble cmtent be-
t\Ieen 50 am 00 
feet, according 
to drillers. 

/ 

/ 
\ , •. 0· . 

O' 

/ 
/ 

\ \ 

/ " 
\ 

60 · . 
o 0 

• 0 

\lhitish tan, sardy silt; slightly 
gravelly to cobbly; ca1careoos throogh
out. 

>100 - 4" 
en: Recovery 
lb sanple. 

I, Li tlx>logi.c de

/ 
\ 

/ 
/, 
/ 

• 0 
(;) . . 

0'0. ,
.(? 
0.0 

scriptioo nay be 
00sed 00 slough 
IlBterlal. 

\ \ 

/, 

/ 
\ 

/ 
/ 

65 
-' _. 
o • ° 

0 

0-0 
.'0', 

Intermittent cob
ble layers be-
t\Ieen 60 am 70 
feet, according 
to drillers . 

\ ~·O 

/ 
\/ . ' . 

\/ 
II 
\\ 

70 
o' .. . , \lhitish tan, sarxIy silt, slightly grav

elly to cobbly; calcareous throogtr:lut. 
609-6
244 

>150 - 3" 
sat Recovery 
Li tlx>logic de

/ I ..... ·0 ..... 
scription my 
represmt slough 

/, lIBterial. 

/, 

II , 
/

'//, 

75 

. • 0 
o. , 



Sleet 4 of 4ecology am envircnte1t, inc. 

Job tb.: .=SX303=::::;::;.3 _ Bor~ tb : .;::SB-:....;;;..3 _Project: Sardia Mixed \taste Lardfill 

Depth SynOOl 
(Feet) 

53/62/001>20 
loot Recovery 

Lithological Descrlptiro 

Light brown, fine to medilll1 gra.iIe:l sam 063-8
vi th abwt 5% silt; little or no iJdura 011 
tiro; calcareous througtn.at. tb gravel 
present. 

· . 

· . . 

. .· . 00 

" 
.. 
.. 
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Vell Details 
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·· .
 ·'.. 

95 
· .. .. .. 

· -' 
· .... .. 

100 

·.• • 0 

o Q 

o •.... 
.. Co· .. . 
0,0 

105 -f--._"-j 

Light brown fine to neiilll1 grained sam 
vith about 15% silt; sane irxluratiro; 
thin (114") caliche layers througtn.at. 

Light brown, fire gra.iIe:l sam to silty 
sam (20); silt) vith sane ~ 
pebbles. Pebble IIBterlal predaninantly 
quartzi te vi th evidence of sane igneous 
IIBterial. 

tbstly sam be
t\IeEn 00 am 90 
feet, accordirg 
to drillers. 

312-8- B3/BlJ~/

796 75% Recovery 

75/88/1301>~537-8
lent Recovery635 
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Sleet 1 of 5 

Bo~ No.: ..:..SB-4~ _Project: Sarxlia Mixed \taste lardfill Job No.: ~SXl)====33:::......::-=_.,...",..,..~ 
Bo~ Cc::ntractor: Sergent, Hausk.ins & Beckwith Locatioo: Fast of Classified Area 

Ibtun: _
Boring Method: 6-5/8" 0.0. HollO'J Stan Auger Surface Elevatioo: ---.--- Ibtun: _I.ogged By: Ted Faile CAs~ Elevatioo: No CAsing
 
Ibte Call11e'::'ted:::::-:::"::9~12~1:""::/89==--------- Total Depth: 101.5 feet Ibtun: _
 

Grwdwater: Not Ibn.ntered 

Sample RemrksU tOOlogical Descriptioo 
(Feet) 

\Iell Details Depth Symbol 
No. 'IYPe SPr Blows/6" 

Spli t 5pOClI 18" x.... /,.........--1 O-i---I 
2", using tw, 6"/, ·.. brass sleeves.,/ /, · · · ./, ··.. . / 

'I 
/ /


\
 

/,/.. 
Light brown, Jrediun grained sam with 4nl13,/ / 5 ' .. 45% Recoveryminor silt content.· .~ 

\ .. ,/, I ·.. 
.., I 

/,/.. 
'I · .co co .... . .. • 0'I 
'/ Ught brown, Jrediun grained sam wi th10 · . .· ...,/ / fine, well l."OOOOed quartz pebbles. ,... · '" .·. 
/ I- " '\
I, 
/ 
'/ 
'/ ·.. 

· 
• 

" 

0/ I,... 
'. . Light brown, naiiun grained sam to 17/17/2015/, ... 

mediun grained, veil I.''000000 gravel; or. Recovery.... · .,../ , fib Sampleloosely IOO<al.a '0

'I'"'" · '.0 0 ••" · .'/
o'"'".)1 
• • 0 

I • -
• <>· .... "/" - "/ ' · ." 

1/ Brown, fine to Jrediun grained sam, in- 801-B- 20 
· .. terspersed with fine quartz gravel, sub- 949~ o. 

co • - "/ angular to rourded; SCIre calcareous
'\ 

'i!'.~ zooes•.. ' ./1 
/, 

· ./ ,/ 

/ \ 



~t 2 of 5ecology am envil"OmBlt, inc. 

Bor~ No : ;::58-4=......;.. _Project: SarxJia Mixed \laste I.aOOfill Job No.: ;::SX30=3:;:;.3 _ 

LiC:OOlogical D:!scriptioo Yell ~tails D:!pth Symbol 
(Feet) 

· .. 

• 0 

· · . 
, .. · 

" . 

. 
• • 0 

". " . 

.. 
, t1. 

· . 

o .. 

q • 

· " 

0. 0 

.
" . 

· . 

. ' 

' .. 
" 

• 0 

• 0' 

". .· '. 

, o· 
o .?· , 

". . . 
• • 0 

·.. 
· ... 

/j',8 

· ,,' 

.... 

·." .. 

· ... 
• 0. " · . . . . .. 

25 

30 

40 

35 

45 
-

IJght brown, fine ~ sam to silty 
sam matrix with medilll1 to coarse quartz 
gravel; gravel ~ to sub-angular 

Light brown, fine ~ san:! to' silty 
sam, with sooe interspersed sub-angu
lar, poorly sorted gravel; loosely can
pacted. 

Brown, fine to naliun grained sam, in
terspersed with fine to mediun quartz 
gravel; loose• 

Light brown, fine grained sam mixed 
with fine, quartz gravel; loosely (XlCk.
ed; satE calcareous zooes. 

Light brown, fine grained sam to silty 
san:! mixed with fine to coarse quartz 
gravels; loosely p:1cked; calcareous. 

431-R
200 

736-R
647 

719-R
440 

520-8
au 

109-8
300 

132/100 - 10" 
70t Recovery 
lNJ =1.8 ppn 

42/84/82 
75% Recovery 
l-tlI == 1.0 ppn 

36/49/53 
70t Recovery 
lNJ =.U ppn 

W/36/48 
7at: Recovery 
HNu =-LS wm 

24/34/36 
70t Recovery 
HNu =-0.5 Wm 



Sleet 3 of 5ecology am envirootalt, inc. 

Project: SaMia H:ixed \taste Uudfill . Job No.: =SX303.=.::::::::.3 _ Bo~ No.: .;::58-4:.....;.. _ 

/iJ/(fJ/1OO 
ear. Recovery 
fN.J = 1.0 ppn 

200 - 3" 
ear. Recovery 
fN.J = 2 ppn 

150  5" 
60% Recovery 
fN.J I:: 2.6 ppn 

Li thologica1 Descrlptioo 

Fine to coarse grained sarxIs wi th line 881-8
stone am quartz cobbles am fine to 42S 
coarse gravel. Gravel predaninantly 
quartz, sub-angul.ar to sub-romded. 

I.i.nEstone am dolanite cobbles with sane 913-8
calcareous silts, sands am quartz 416 
gravel. 

tight brown, Daliun grained saM to 739-8
silty saM, grading to coarse saM am 330 
gravel. Gravel predaninantly quartz 
pebbles llith sane l.iJtestone fragne1ts. 

·. ' 

.. ' .. 

.'.0 
a . : 

·... 
.' 0 
·. . 

· .. 

.. • 0 

0'0 , . 

· .. 

· .. 

'; 0

a':· .. 
a· . () 

• t:J : .. , . 

· .' 

:a;' . 

~~O·. 

0 '· , , 

·. 

.0. '0

o'.' .. ' 

·..... 

.<fb 
·0 .. 
0 0 

• 

· ., 
0':0 
'.0'· 
o • o. 
'.(J :. 

· ' 

.:0: 

· .· .· . 

60 

65 

55 

50 

70 

75 

'/
,/',/ 
,/ /,
/ 1,
/1

'" II 

'" II 
'\.' 

'I 
'/

/ /,

\tell Details ~th Symbol 
(Feet) 

.... 

-
--
-

-

... 



Sleet 4 of 5
 

Project: s.-m1ia Hlxcd Vaste Larrlflll Job No.: =SX30:=.:;,;3;.:;,3_............__ Bor~ No.: =~=--:.. _
 

emlogy am E!1Vl['(JllBlt, inc. 

5anple 
(Feet) . 

Ll thological ~ptialVell Details Depth Symbol 
No. Type 

75 · .. 
.. .· 

· · 
·· " 

956-8- 33/37/35Light brown, fine grained sam to silty00 ·.. 
962 75% Recoverysand with fine, quartz gravel inter.. · .. 

·
<> 

. 
• ftlt = 3.5 PfIllsperse:.I. 

.. • u 
· ...·.
· . " 

·. .as · ... · . . 

.... 
o. · ., .. 

90 · . . . Light brown, fine graired sam; canent 967-B· ' ed; mimr aJOCUlt of quartz pebbles pre 472· ., sent; localized calcareous zones; l~ 

stroe fragJJe1ts present nmr bottan. 

- · 
• 0

0:.
0

· .()., ..... 
o '0 

- 95 · C1. · • 00
 
00
· '()o· . 
. ,0 

~~(j 
Q •• 

• 0 • - Q' 0O. 
·'. 0 . 
'C) .' 

'~o.' Next page.100 Q'o 
~. i::J 



Sleet 5 of 5ecology arxI BlVirmtelt, inc. 

Bo~ lb.: .::;58-4:........;.- _
Project: SanUa Mixed \1aste Lardfill Job lb.: .;::SX30.:::.:.;:3.::;..3 _ 

Vell IRtails 

// 
\ \ 
/' 
~ 

Depth Symbol . 
(Feet) 

100- :o:~·o 

0:0 
- :0:0: 
-

1J.thological ~ptiro Sanple 
tb. Type 

Ught brown, fine grained sam to silty 993-B
sam natrix vith llmestme am quartzl 835 7 
quartzi te cobbles present. Sane csnent
atiro also present. . 

Ramrks 

200 - 6" 
50% Recovery
IN.J = 2 PIJlI 

-

-

105

-
-

-

-

110

-

-

-

-

115

-

-
-

-

120

-

-

-

-

125



Sleet 1 of 6 

Project: Sandia Mixed Vaste I..aR:lfill	 Job tb.: SX3033 Bor~ tb.: 58-5 
1Dcatioo: Soothwest corner of Classified Area -----Bor~ Contractor: Sergent, Hauskins & Beckwith 
Surface Elevatioo:	 Ihtun: _Boring Method: 6-5/8" 0.0. HollO'J Stan Auger 

Logged By: Diane Coker Qls~ Elevatioo: tb Casing Ihtun: 
Total Depth: 149.5 feet Ihtun: ----- , t\1te ~leted: 9/20/89 - 9121/89 
GrourxIwater: tbt .Enccmtemi 

Sanq>leU. tOOlogica1 Descriptioo 
(Feet) 

Vell Details Depth Symbol 
tb. Type 

Orange brown, nEdi\lll grained sam to0-4-~· . . 
··... . sil~ sam (10% silt). 

.· .· .- . 

.. · . 

..
 

..
 
Orange bruwn to light brown, fine grain
ed sand to silty sand (lSr. silt). 

5 

.. -' 
.· , 

... · 

... ·
"

. ' 

Light brown to ..w. tish tan, fine grain10 -. .. ed sand to silty sand (20% silt); cal
careous throughout • ... 

.. 

... 
-. -

J	 . Light brown, nEdi\lll grained saocl to15 , 
o • silty saocl (10% silt); minor cvoount of 

sub-angular fine to nEdiun gravel. 

· .l
~. 

.: II •

.-.' · .] · .' 

1	 light brown, fine to naliun grained saocl 541-8-••• 10%' Recovery20 · '. 
with minor silt cootent; also minor 121:.p.l · . . 
anoont of fine gravel. 

'. 0 

·"· ' . 
• 0 • 

lSr. Recovery 

Cootinuous ~l
ing; 5' x 2-3/4" 
acrylic tubes• 
~ Recovery 

444-8
320 



818-8
784 

541-8
121 

226 

033-8
833 

9Sr. Recovery 

~t l ot 6
 

Borire No,,: ..::SB-~5 _
Project: S..mUn Hixnl \laste 1.-,00£111 Job No.: ..::SlC3O=J::.::;3 _ 

SaqlleLithological Descriptioo 
(Feet) 

Vell ~tails ~th Symbol 
No. Type 

\/
,1y 

Ught brown, fine to mediun grained sam25// · .' to silty sam (15% si~t).
 

/ " 
~
/" 

· .," · . 
'I,
 

II
 , \ 
I ·~ Ught brown to \/hitish tan, poorly sort 30 · ....!.. ed, fine to mediun grained sam to silty.." II' sarxl (20% silt); fine grained pebbly 
\\
 , • Co
 

gravel also present, vi th sane larger 
micritic limestroe fragnetts; calcareous 
in zooes. 

I( 
// .. \
 

· '.
/1 
'\ 

..'" · .II · . Ught brown to Witish brown, naliun to 
coarse grained sam to si1ty sarxl (lSr. 

35/ · o . • 
'/ ·'" 

, 

'. 

0 

" silt) vith S<m! fine to coarse gravels\ ,... present; sam mtrlx heavily calcified/ 
with caliche present throogtnIt; gravel\ \ 
clasts sub-angular am prinmily igne-I 
CA.IS •\ \ 

/ ." .,\ 0.O · 
' 

/1 '. ~... Light brown, fine to mediun grained sam 187-8,\ 
/1
 o .:
 wi th minor silt am very fine gravel·. 

content; caliche blebs present throogh\\ ... out • /; 
I \ 
I, 

~ ..1/... 
... /..;

\

... Ught brown, fine to naJiun grained 45 
sam to silty sand (laY. silt); slightly 

I" 
';... 

mist.,' .... II 
\ \ · ./
1/
 f • ' •
 ... 

/
1\ \ 

-' II•..1 · ... 



70t Recovery 

9Qt Recovery 
IN.! II 0.4 ppn 

954-B
118 

566-B
212 

Lith>logical Descriptioo 
(Feet) 

Vell Details IRpth Symbol 

Light brown, fine to nel.iun grained sam··.'.." . to silty sam (lot silt). 

-.-_ . . . . " .. '· .· . 

· . . , .. 
Ught brown, fine grained sarxl to silty 
sarxl (lot silt); minor anwnts of very 
coarse sarxl and fine gravel near bottan; 
calcareous in zooes. 

55 

·· .. -..··..- .(JJ Light brown fine grained sam to silty- " sam (lot silt); approxinately 1 foot of .. . 
very coarse sarxl near middle with hard, .... irdurated sandy silt at bottan; slightly 
mist.··."...··... .... 

.... · . 

Orange brown, mediun grained sani with 
minor silt content; 6 inch silt or clay 

65 
• # •• · layer, dark brown, near middle; evidence 

of caliche 00 sides of core•. . 

- .· - . 
· . . 

·. .. .. Light brown, ne:liun grainerl sand grades70 . . . 
to a poorly sorted very fine to fine 
grained sarx:I to silty sarxl (1.5r. silt) ; 
sore very coarse sarx:I to fine gravels 
near bottanj caliche present in upper 
foot. 

· .. 

· . . 
' .. · ." ... 
.'" 75 . "'. 

• • d 

ecology am awiraJl81t, inc. 

Project: SaMia Mixed Uaste Landfill Job ~.: .;;...SJCl)...;;;",,;.;3~3 _ 

Sleet 3 of 6 

Bo~~.: .;;...58-;;....;;...5 _ 



sam (10%' silt); grades to meven layers 
of dark reddish brown near middle. Bot
tan is poorly sorted. light brown. very 
fine sam vith fine gravel (tsr.). Grav
el clasts nnstly dark. gray lim:!st~, 

quartzite am miscellaneous crystalline 
nnterial. Caliche blebs present 
t:hrougtnJt. 

Veil D!tails Depth 
(Feet) 

Symbol U thological Description Saq>le 
tb. '1YPe 

75 
· ·..... U

sar
co
silt cmtent. 

· ...· .. 

· . .
" . 

ght brc1Wll, very fine to fine grained 
xI to silty sam (2ar silt); grades 
orse to very coarse sarxl vi th mioor 

to 
90t Recovery 
INJ .. 0.4 ppn 

00 

·. . 
Li
to 
si
~

· . ' .. . . ·'. .'. . .. · ... 
' .. ' .. 
· : . 

·.· . 

ght brc1Wll to ,..mtish brtMl, very fi
fine grained sam arrl silty sam (

lt); sam grains &lb-rourded to &Ib
quartz. 

ne 
2.5% 

929-B
570 

Wi. Recovery 
1N.J = 0.3 ppn 

.. 

· .·...· .. 
- -

... 85 IJ
sa
a IOOttled 
bo
bo

ght tan, very fine to fine grained 
m arrl silty sarxl (25'.: silt) grades 

tan then to a darker tan ne
ttan; sane black. discoloraticn near 
ttan; sarxI slightly iniurated. 

to 
ar 

90 
.

Li
na
sa
core, 

· .. 
· ..·. 

, .. 
',' . 
... 

·. 
· . 

ght tan to light brown, very fine t
lilJll sam with minor silt cootent; 
ne black discoloration on sides of 

near bottan. 

o 9Or. Recovery 
INJ = 0.2 prrn 
Black discolora
tim probably 
gtaI:hite. 

95 Li

· .. 

· .. 
ght brown, fine grained sam to silty 7aY. Recovery 

Sleet 4 of 6ecology arrl enviI'a'1JB1t, inc.
 

Project: Sandia Mixed Vaste umfill Job tb.: =SX103:::::::.:::::3 _ Boring No.: .;;.;S8-_5~ _
 

· . . 
· ..· .. 

..- . 

·... 



Sleet 5 of 6
 

Boring No.: _
 

ecology am mviI'OOle1t, inc. 

;:;::;.SB-;;.......;;..S
Project: Saniia HIxm \laste lardfill Job No.: .:::SX30=33~ _ 

Sanple 
(Feet) 

Litb>logical DescriptimVell Details Depth Symbol 
No. Type 

··... Ught bnMl to lIhite, very fine sam to	 35% Recovery100 
OJ ., silty sam (1.5% silt) IIBtrix, with	 INJ .. 600 PIJII' .. , 

coarse gtavel am cobbles. Cobbles pre
0'0 daninantly lirestme' fragnmts with	 Significant c0b
:0' . caliche coatirlt m many.	 ble cmtent be

tween 100 aM 110 
.. 

· O.'0 
feet, accord~ 
to drillers. 

o ' • " 

, O' 
a·a• Q • 
~.o" u. 

Cobbles; pre:laninantly liJoostme am U6-B.-I'-_ San1Ue obtained105 ~.i:J9 
quartzi te clasts. 394	 froD rirlt ~o ~l>'

'0· . ~B- ler (D9-ID Ea)
• D OJ 

006 INJ '" 230 ppn'ooq
0Q .0 
• Q. 

· . ·0 
OC?o 
0:0 
'.0. ' 

!.-:.1. 
OJ ... Light breNn, llBliun grained sam vi th 6CX': Recovery110 · .. 

minor silt am fine gravel cmtent;	 INJ '" 0.6 ppn=.·. . 
caliche interspersed throogtnlt; occa·.... 

o. 'a siooal coarse gravel clast of ei ther· . , quartz or quartzite. 
··... 

• II 

·.. Light brown, fine to rrediun grained sam ~-J Sample obtained115 -.  fran ring sam

siooal large cobbles also encoontered. 
vith mioor silt ccntentj mist. Occa... 

pler. 

·-'  'I.. 
0:· 
·,.. .. 
• • OJ · . . Sample obtained 

with silt (laY.) am large pebbles; poor- C03 
Light brown, fine to naliun gra:inerl sam 900-B.UO 

fran ring sam
ly sortedj lJDist. pler. 

'0'0 Intermittent cobaC?C' ble layers, 
according to 
drillers. 

'~:d: 
0'0
 
:0; .
'. . Next (Bge•125 .. . 

, . 



Sleet 6 of 6ecology arxI ewiWllOlt, inc. 

Bor~ lb.: .:::SB-:..5~ _Project: SaOOia Mixed \laste l.arxIfill Job lb.: =SX303==-3...;..' _ 

Intermi ttent c0b
ble layers, 
accord~ to 
drillers. 

Saq>le obtained 
with r~ sam
pler. 

Sanl>le obtained 
wi th 
ler. 

with 1B" X 

spli t 

lNJ 

fron 
pler. 
lNJ = 

pler. 
lNJ = 

Lithological Description 

~ brown, fine to neliun grained 006-B
sam with 1ext silt cmtEnt; mist. 111 

696-8
873 

~ brtMl, very fire to neliun grain
ed sam to silty sam (lev. silt); lI'Oist. 

Brown, mediun grained sam wi th minor 
silt contEnt; mist. 

Orange brtMl to light brtMl, fine grain 100-8
ed sam to silty sam (15r. silt); mist. 2B8 

Light brown, very fine to fine grained 
sam to silty sam (lext silt); caliche 
blebs in zones; calc.a.reous tlu:oogtnlt; 
lI'Oist• 

. . . 

" . 

· . . 

· .. 

·... 

, . 

· ., 

.' . 

· . 

. ' . 

. . , . 

.' ..· , 

· , · .·· . . . 

· '" . '" 

· . 

· .. 

.· . 

, . 

· ..· 

., . 

'. . . 

·.. 
'" .. '" 

· 

-'· -.
" .. . 

" . ·· . 

· . 

c·g
.0. 

· ~. . 

· .·, .. '" 

lItO 

125 

135 

145 

130 

\lell Details Depth Syubol 
(Feet) 

~ S<lll\>

lNJ =0.6 PrJII 

Sanl>le collected 
2" 

spooo. 35/ 
113l2a5 refusal. 

= 2 p(JlI 

Sample obtained 
fron r~ sam

1.5 ppn 

Sample obtained 
r~ sam

1.5 ppn 



------

~t I of 4 

Job No.: SX3033 Boring No.: SB-6 (Angle)Project: Sanna Mixed "'aste lcmdfill 
Bori~ Cootractor: Sergent, HausIdns &Beckwith Locatfm: Sooth of Classified Area 
Bo~ Method: 6-518" 0.0. Holl<1N Stan Auger SUrface Elevatfm: O:ltun: 

rasing Elevatfm: No rasing O:ltun: _lJ)gged By: Diane Qlker 
Total Depth: 00 feet O:ltun: _Dite ~leted: 9/27/89 - 9/28/89 
Grou'dwater: Not Ehcoontered 

Igle Boring: 30° fran vertical 

San1>le 
(Actual Depth) 

U t:OOlogical.Descrfpticn SymbolDepth\Iell Details 
No.(Feet) 1YPe 

Ught bItMl to reddish tan, fine grained0I" sam to silty sam (35% silt); slightly 
·
" 

,

./\
/ mist; loose.· 

· -'/'
,,\ 

·. ·, . ,/'
~ · . , 

[/ - ' II · .. I' Ught bItMl, fine to ,very coorse grained 147-B
sam with 2at silt; serre rnedillll gravel 

(4.3) 5II, _. 
/ I (lat); poorly sorted; caliche coating
\ 0' •• m larger gravel fulgnmts; loose. · ./ I ·..\ o • ,. 

I I · .. .\ 
1/ · . 

o • •I \ 
\ 

(I •I /... • a · . Light brown, fine to rnediun grained sam 335-B10\' (8.7) · .I ,I to silty sam (10% silt), wi th minor· .· 
coarse sam cootent./, · . .I ...{

I · ' . 
I I 

· ./\ -. 
I ·.· .{ · .. 

1/ Light brown, Reiillll grained sam with(13.0) 15 · . 
· . .\\ mimr silt cootentj grades to very· .'; coarse saM ani fine gravel; clasts pri-

I \ narily quartz, quartzite, liJIestcne ani , \ 
' ' 

crystalline igneous IIBterial; slightly
/ 

I,' mist .. .
 
II ·· ·
 \ ·· ·.
 /1 ·.. • 
\ 
II '. (1 • ,\ · 

0 

'.
·

· 

. 
Orange brown, fine to rnediun grained20(17.3)

1/ sam to silty sard (1.5%); caliche vein·
 ·
 · ., \' lets in zooes.· . 
I'
II

'I 
· . · 

1/ · . 
\1 

· - .1\ 

~ Recovery 
861 

416 

Ccntinoous Sam
pli~; 

5' x 2-3/4" 
aerylie tubes. 
45% Recovery 



Sleet 2 of 4ecology am envirmtBlt, inc.
 

Project: Sandia tUxro \Taste l.andfill Job th.: .::;SX303:=;=.3-..:.~ _ Bori.l~ th.: SB-6 (A$le)
 

IJthological Descriptioo
 
(Feet)
 

Vell Details Depth Symbol 

··. . 
Coarse to very coar:se gravel; fragJlSlts ~--.Ior. Recovery25 · . 

o. ~. inehde reddish-pn:ple quartzi te am	 ~ Sanl>le 
o , gran!tic clasts; ahnlant caliche.	 Gravelly bet:\ll:!en 

• . 0 
0
 

0°. 0 :
 25 am 30 feet, 
0"0 aecord~ to 

~ 0" a ddlers. U tID
.' CI 0 o 0 logic descriptioo··00 Q. 00sed 00 cut tings
'0o " · , , 
.0 0 • 
0'. 0 

0, . Light brown, coarse to very coarse sarr:l	 45% Recovery30 
',0' 0 with ~ cobbles ard cobble fragments;	 Due to difficult 
• 0 () , 

material inc:l.Wes reddish-tm'Ple quart	 drilling ccn:li
O',c? zi te, dark gray spari tic limestone, am tions, SB-6 was 
'. O· greenish gray, lrIei:1thered crystalline ig	 rooved to a posi
'. . 

neous rock. Also, lesser aIOOUIlt of	 tioo 15 feet ~t0; O' 
quartz, feldspar, nuscovite ard black.	 of its original 

0...0 '0 crystalline mineral.	 locatioo. U tID
logies fran 35 to0·' : 
00 feet \RI:'e re"0'35 -+-,.,-'~ Light brown, naJiun grained sam with	 corded at the new·. .· . . minor coarse sarxI am silt cootent;	 boremle locatioo · , ' slightly mist. 

· .· ,-. 
· .· . .· . 

Light brown, neiiun grained sam with· .. 
minor coarse sarr:l am silt cootent;·· , 

· 
o 

. 
• caliche veinlets near oottOOl; slightly 

mist; indurated in zones. 
· " . 
· . .· ., 

'.' . 

, . . Light brown, neiiun grained sam to	 654 Recovery45 
silty sam (15% silt); caliche veinlets· . . , . 
t:hrougOOut; indurated; sore orange brown. .· . coloring in parts; slightly mist. 

. . 
· .' 

· , 

· ,," " 



Sleet 3 of 4ecology am mviratlBlt, inc.
 

Project: Sarxiia Mixed \laste Lardfill Job lb.: .;;;;SX30=3~3 _ Bor~ lb.: SB-6 (Angle)
 

\lell Details Depth Symbol 
(Feet) 

Lithological Descriptioo Sanple 
lb. 'IYPe 

·.· 

-

.•. 

(43.3) 

(47.6) 

(52.0) 

(56.3) 

(60.6) 

50 

55 

65 

70 

75 

· .' 
· . .-. -
' .. 

. 
" .... 
· .. '. 

· .. 
•• 0 • 

· . .·.. 
' ..· . . 

· .' 
· " 

·. . 
•• 0 

'.0 .· . ()
,,'·0. 

O · .·. 
" .. ' 0 

?: 0 
o ..· ..00 

· . 
o·.· ..· . 

· ..·.... ' 

..· " 

.· . 

· .. . '. ...· . .. .' .. 

.. ... 

.. .· .·. 
· .. 

Light brown, mediun to fine grained sam 370-8
to silty sam (lat silt); very caleare 234 
ous with caliche veinlets throoghoot; . 
dry to slightly miSt. 

Light brown, mediun to fine grained sam 
to silty sam (lat silt) \lith minor very 
fine to fine gravel cmtentj calcareoos 
throoghootj slightly lOOist• 

\lhi te to light brown, poorly sorted 
sam natrix with silt to cobble size 
naterial throoghoot. PrEdaninantly fine 
to nelilJD grained sam to silty sam 
(lev: silt) \lith up to 4Ol: fine to very 
coarse gravels am 5r. cobbles; clasts 
incltde pink am \/hite, weathered gra
nitic rocks, quartzite am limestooej 
caliche throoghoot; satE dark. black. ig
~ grains ooar top. 
Ught brown to orange brown, fine to 
na:lilJD grained sam to silty sam (15% 
silt); very slightly lOOist; caliche 
blebs am veinlets througtnJt. 

Light brown to orange brown, fine to 
naiiun grained sam with rniror coarse 
sam am silt cootent; vell irrlurated; 
caliche blebs am veinlets throughout; 
clayey layer ooar middle; slightly 
lOOist • 

Next ~. 

4Ol: Recovety 
IN.1 .. 2.5 P(Il1 

65% Reoovery 

65:1: Recovery 



ecology ard envira'Jlmt, inc. IRII..L1lG NO SAHPI.JNJ UX;	 Sleet 4 of 4 

Bo~ tb.: S8-6 (Iv]{le)Project: San:lia Kixcd \1aste 1.ardfill Job tb.: SX3033 

Vel! Details	 ~th Synix>1 Lith>~ca1 Descriptioo Sanple
 
(Feet)
 Typetb. 

75% Recovery(65.0) 75 
··.... Light brcMl, fine to DEdiun grained sam'I 

I , : : . to silty sam (2Qt silt); calcareoos
I ··..· with caliche blebs am veinlets through

: --.· ..·., rot.'I' : .... 
.. .. . . 'I' ·.. ....t' ·· ..·. 

II,	 · · 
' .. " .I

I'
I . '.,:· .. 

." t • 052-B
867

(69.3) 00 

85 

,... 

90 

95 

100 



Project: Sardia H.ixed Vaste L.ardfill Job No.: SX3033 
I.ocatioo:':::Eas:':='=t:'-of'="""=Tren-ch"""'-'E"""'--Ilo~ Cootractor: Sergelt, Hauskins & Beckwith
 

Iloring Hetb:xl: 6-518" 0.0. 1b1lcN Stan Auger SUrface Elevatioo: .:---=:-":'__
 

U:lgged By: Ted Faile Cas~ Elevatioo: No Casig{

Ihte CaJ1>le":';ted:::;-:::":;:9~I2~OI89:-:::::O:::~------- Total Depth: lOtS feet 

Grourdwater: Not Fncnntenrl 

~t 1 of 5 

Boring No.: .:::58-::......;..7 _ 

Ihtun: 
Ihtun: 
Ihtun: 

_ 
_ 
_ 

Saq>leLitlx>logical IRscriptioo\1ell Details Depth Symbol 
No. 1YPe(Feet) 

...;, /'r--L---i 

\ 
/ 

/ 
'\ .. 
\. 

/ 
/ · ,\/ . 

/\. 
/ 5 

· . 
Light brown, fine grained sardo 

/\
/

/\
/ · .' 

· . • 4. e 

·.. 
·/ . . 

\/ · .·..... / . . 
//

"
/ 10 Light brown, fine to mediun grained 

..... · sardo 
/ 

\" 
. . 

.' . 
'/ 
\ \ 

.· . 
/ , \ · / .. 
, \ 
/ ' .. 

\. 

'/ 15 .. Light. brown, fine grained saM to silty , \ sardo 
I 

\. \ 
/ 
" .,. ... ,/ , · .' 

/ 
' · . 

......

/ / 

Spli t Spocn 18" x 
2", using 00, 6" 
brass sleeve in
serts. 

17/25/37579-8
1CXl': Recovery200 

7/9/14427-8
1CXl': Recovery014 

12/15/19
 

007
 
~8-

1CXl': Recovery 
INJ '"' 220 PfI'I 

.........
 

32/35/40Light brown, mediun grained saM inter20// 
9Cl% Recoveryspersed vi th mimr anoont of ['()lJrX\ed· ...\ 

·".
.
. 

quartz pebbles./, 
//

\. ·0 • •· ../, 
· ./.... \. . '" 



ecology am eswiIa1lB1t, inc. 

Project: SaMia Mixed \laste I...aMfill 

~t 2 of 5 

Bod~ No.: ~SB-:.....;...7 _ 

Saqlle
 
"b. Type
 

Job No.: ..:::SX303=;;;.3_.,....-__ 

Uthologica1 Descriptioo 

Light brown, fine grained to naiiun 
grained sam. 

Light br<M1 fine to mediun grained sam, 
looselyeatelte:Jj ntiror anwnt of fine, 
well rooriIed quartz gravel also present. 

Light br<M1, fine grained sam; loosely 
I2cked. 

large quartzite arxI liJrestone cobbles. 

OO/45/'::JJ 
sam wi th large, angular to sub-angular 
Light brown, naiiun to coarse grained 

~ Recovery 
quartz fragrretts; minor aJOOlIlt of fine, 
well rooriIEd quartz pebbles interspersEd 
througtxlut. 

Yell D:!tails D:!pth 
(Feet) 

25 

30 

35 

45 

Symbol 

· .·· .'.. 
· .. 
· ...· .,. 

·....
 
·.
 

• • 0.. 
· .
 

o 

·.....
 
''.·

,

·., 

' · ..
 
o 

• • 0 

·.. 

· .. 

· . .·.. 

··, ' . 
, . ,.. . ,.. , . 

DO 0', 
00
 
' ... 
00'0 

<0:0
 
:' Q, 

• f '0 

·. , 

.;:~ 
ci 

o' • 
• • 0" . . 
'. 0· • ,c:J'. 
()J\ '. 

D'· v"..•. 
() ·... 
, 0 ~
 

() ~ .
 
• 0 ••:0:
 

tJ • 

437-8
100 

459-8
234 

531-8
268 

17/19/21 
100% Recovery 
lftJ :: 21 PIJII 

3O/liJ172 
100% Recovery 

19/22125 
9Qt Recovery 

112-6" 
ar. Recovery 
f'b Sarrq:>le 



Sleet 3 of 5ecology am enviram:nt, inc. 

Bo~ tb.: .:::58-:.-.7::....- _Project: Sardia Hixed 'Jaste Lardfill Job tb.: ,;;;;SK30=3;.=3 _ 

-


-


'Jell ~tails ~th 
(Feet) 

· ·..· 0.':' . ' 
" .
•• • 6 ·. .. · ., .' . 

•a :

0: :1 0 " 

SynOOl IJ.thologica1 Descrlpticn 

Light brown, fine to lIBiiun grained sand 147-8
with localized ca1careoos zooes; f1OO, (0) 
well rounied gravel pebbles interspersed 
throoghoot. . 

20/39/48 
90% Recovery 
fft1 '" 10 P{Jll 

55 

. ·.. 

o' ,·" ·.. ' · ., ., .",.,· ..
'" ·. .' · ·.

'" 
Q • • 0 

·.. , .' 

• i? • 

0·0 
() .. 

,0- ..· .... 

o .. 
.: 0 

0:·0 
',0, . 

· ·.' ... , ., 

Light brown, fine grained sam to silty 746-8
saId IIBtrlx with coarse quartz gravel; 110 
large quartz, lirrestme ard dolanite 
fragments also present. Gravel roorrled 
to sub-roorrled \/hile larger fragnalts 
ard cobbles gmerally sub-angul.ar. 

160-6" 
~ Recovery 

65 

·. .', ..·

·. , " ..· - ,·, .., .·'. .· .
' .·.' ..· ' . 

Ught brown, na:liun grained sam; well 
packed. 

40/801120 
sor. Recovery 

... · " 

70 o •• 

0' 
• 0· . 

.. . light brown, fine grained sam ard silty 400-8
sam IIBtrix with rraHun grained, roorxled 193 
to well-l"CU'Kied gravel. Sarxl ard silt 
IIBtrix heavily calcified. 

1.:0--6" 
4ffI. Recovery 

· .... . 
75 

· . : 

• ' 0· .. , '.·... Next page. 



ecology arr:I envirmratt, inc. 

Project: Sandia Mixed \taste LamfiU 

... 

Vell ~tails Depth 
(Feet) 

75 

00 

85 

90 

95 

100 

Syntol 

· .
 
· . .
.. .
 
·. • 0

··...'.. '0 • 

·.~... 
·· .. .. ....
 
.0.0 

.' .
 
·<» . 

· 
• 

. 
<I 

. 
• • 0 ·
··.....
·· ..
.
 
··...'.
 
···......
 
• G ••·. .
 
·..
 

• • o. 
.. .. 
·
 ··.'.,. .. 

· . .
· , . 
-' 

· . . 
·· . , , 

··
· ..'.
 ·
·
 " 
.. .
 
· . .
· . .
 . . 
o 

rj'. .. 
'e:J o .. 

• <> • 

o 

Job tb.: ..:::SX303:.:::.:.::::.3 _ 

Lith>1ogical Descriptim 

Light brown, naiiun grained sam with 
mimr aroount of poorly sorted quartz 
gravel. 

Light brown, fine to naiiun grained 
sam ard silty sam; calcareous Carelta

tiro throughout. 

Next p:tge. 

Sleet 4 of 5 

Boring tb.: ..:::SB-:.....:...7 _ 

Sa!q)le
 
lb. Type
 

660-8- 68/1~" 

869 75% Recovery 

lNJ = 2 PfJIl 
~-l 

716-8- 86/100-10" 
933 ear. Recovery 

lNJ = 3 ppn 



Sleet 5 of 5ecology ani ewirmtelt, inc. 

Boring tb.: .::;58-::......:...7 _Project: Saniia Mixed Vaste larxIfill Job tb.: .::;SX30=3:.;:,3 _ 

Veil Details 

)~ 
\ 
// 
/' \ 
~ 

Depth 
(Feet) 

• D •
100- ... tI. '..... .. ,. , -
 . . . 

-

-
-

105

-

-
-

-

110

-
-

-

-

115

-

-
-

-

Uo

-
-

Synbol Lithologica1 DescriptiCll Salrple Nsmr:ks 
tb. Type 

Ught brown, fine to neliun grained sard S7D-B 150-6" 
with minor gravel cmtent; slightly te n3 75% Recovery 

IlBlted. Gravel predaninantly fine to tftJ • 2 ppn 

neliun quartz pebble! with sane angular 
limestClle fragnmts. 

-

-


us



-----5 
DRILLING AND SAMPLE LOG 

. ,.!roJectl Sandia Mixed Waste 'Landfill Job HOI SX3033 
Dorinq CanU.1 Sergent. Hauskins & Beckwith Location, Southwest 

.. Bor1nq H.t.hod, 6 5/8" Hollow Stem Auger Surface [levI 
Loqqed by, Jeff Manship Cae1n9 (levI NIA 

r Oat. Ca.plot.dl~6~7~1~3~/~90~ __ Total Depthl 93.5 

Sheet _ ....1__ of 

80r1"9 NOI,~S:,:;:B_-~8 _ 
corner of MWL 

Oat."" _ 
Oat.lII' 
OatUlI------

Angle boring: 15° from vertical CraWld.atUI Not encountered 

WCll OCTAllS 
Actual De th 

:\ ",
( 1 
f \ 

" \, 
~'Y 

\ 
I ' 
\ \ i , 
>~ 
" \ 
} .. 
\/ 
I ; (4.8). 

I \ 

/'
 
c ' I 

'I'I{ 

\\ 
( \ 

I I 
,) 

.... (

I'\~ 

,
... (9.7) 

I ( 

, I \ ' ,., I 
\ 
.\ 

'\, 
\) 

1 
1\ 
\\ , 
f'( 
, I (14 5 

\, " . 
1 \ 
\ 1 

1\ 
\1 

( \ 
1 

,>
 
,\ 

\' 

, . 

, ' 

., 
~O 

, .. . 

" 

,:~ 

'0,·. 

'. , , ,0 
· ' 

.... 

~. :~c?
.' 

5 

10 

IS 

DcprH SYHBOL 
(reet) 

o 
.·\ ... 
e?' .~ . \ 

ll'HOLDCIC~l OCSCRIPrlON S,\HPLE RCHARKS 
t40. Type 

Brown fine sand (95%) with a 
trace of pebbles ( 2mm), soft 

Reddish yellow fine sand with 241-B-655 
a trace of pebbles, firm 

908-B-097 

743-B-75C 

Reddish yellow fine sand (50%) 
and silt (45%) with pebbles to 
10mm, firm 448-B-196 

804-B-563 

764-B-173 
389-B-255 



ecolOClY Ind enY1ror.-nt, inc. OR[lLltc Nf) wru: LOO She.t _2:o.-...;or..1... 

Job Nol SX3033 Bodng Not SB·~"ProJecttSandia Mixed Waste Landfill 

DEPTH SYHOOL LITHOLOGICAL DtSCRIPTION 
(relit) 

RCHARKS 

869-B-31 

Reddish ~ellow fine to coarse 
sand (75%) 'with silt, 
pebbles (2-4 rom), firm. 

~ight brown very fine sand 
(50%) and silt (50%) with a 
trace of pebbles caliche blebs, 

irm. 

Reddish yellow very fine sand 
(70%) with silt 25% and a trace 
of gravel, soft. 

Pinkish coarse gravelly sand 
(657.). All size of grains, 
well graded. angular to 
subangular clasts of granite, 
soft. 

Fine pink sand (65%) with silt 
(25%) and trace of quartz 
pebbles to 45rnm. Numerous blebs 
of caliche, soft. 

.-,

(7" 

' .. . 

.. 

, .' 

I,"' • 

....' 

'" 0,

D• • f. 

-:.~ 

;.... " 
_.~ -
Cl' ' 
- -7 

Q'
(>,

'r::

f' 

\ 
(If 
\ 

;, (38.6) 40 
.

/1" 
-I 

f) 

I' 
""I 

\ .- ' 
t

{ , 
\ 
( 

\ \ 
'/ 

I~, 
Y. 
'.,l 
\ I, 
{/\ 
v\ 

I 

1\ 
1 

1
~ I 

'1\ (24.1) 25 
.

~\ 
1\, 
I 
,/ 

\ 
\~ 
/ \ 
'I 

\ 
I} 
I~ 
\\ (29.0) 30 
I 

1\' 

It, 
II 

(\ 

\ 
f\ 
\.

I) ,\ 

I 
" (33.8) 3S 
", ., 



ecology Mel endrOllMnt, 1nc. DRILLIN: NO SNf'l[ LOO She.t 3 or 5-
ProJectl Sandia Mixed Waste 

DePTH SYHBOL 
<root) 

.' 

.. .' 
.. 

':. .. 
:.. 

331-B-56545(43.4) 

505-B-305 

. 
0' 
:'0" ?~ 
6:. 
'0. .... 

£'. 
SO .:~~(48.3)

;.,;.~ · .c_.
0,' 
.0 
'0. : 
..0 ... 
c..~~ 131-B-433.:.,. .. 1' 

o·... 
010-B-254... 

iIt¢I 

... 
(53.1) 55 

'. 

(57.9) 6 362-B-661_.- .._. 
395-B-1l5 

· ".'
..

<j<"'iI ..-L,.._ 

:,,\ 
</ 
~, 
i, 
I, 
/ 
\, 

I \ 
\ 
)' 
\ I 
\ 

t,
'+. 

I 

1\ 
./ 
y 

I~ 
\ 
/ 

/\1 

I'
,\ 

I 

) 
\/ 

..-0 

· . 
, . 

1 

1\ 
1 0" .. " 

/, ..... 
\ · " 
, 
\\ 

·0 •• 

/"
~ 
\ 

/ 
\' 

I 
( '. 

,~ 

Landfill Job NOl SX3033 BorlftlJ Nol SB-8 

LITHOLOGICAL O£SCRIPTION REHARKS 

Large quartz pebbles (25mm) 
cobbles, no samples collected. 

Coarse sand and gravel with a
 
trace of silt, angular to
 
subangular.
 

Cobbles, no samples collected. 

Reddish yellow coarse to fine 
sand (80%) with silt (20%), fi
 
Reddish yellow very fine sand
 
and silt, caliche blebs with
 
weak cement, firm.
 

Reddish yellow silt (70% with 
very fine sand, firm. 



ecology Ind enwlron-ent, inc. ORILL1~ ND SAWLC lex: Sheet 4 or-5 

Job NoI, SX30;.;3~3......ProJectiSandia Mixed Waste Landfill 

well DtTAILS 
Actual De th 

y\ 
\¥ 
~\ 
'J 
I\l 
"/'1 

.. , (62.8) 
I, 

t
 
;\ 
(t 
../ 

\ 
( 

1\ 

/\
\/ 

(67.6) 

1\ 
I 

;'
\ 

,\ 
1 
~(... 
I'

I
'!

X 
~ \ 

\ (72.4)
I 
I,
\ 

/
\1 
<./
I, 

'\ 

(77 •3) 

SYMBOLDePTH 
(f'eet) 

, .*' • 

0'o65 
~ 

o 
o 

o 
o 
CD 
o 
CJ 
<) 

o 
D° 

70 

75 

80 

~. 

LITHOLOCICAL DESCRIPTION
 

Quartzite cobbles. 1-3 inch 
diameter. angular to subangular 

Hard cobble layer. 

Reddish yellow very fine sand 
(95%) with trace of silt and 
gravel. 

Reddish yellow very fine sand· 
and silt. 

Light brown sandy silt 

80d"lJ Nol SB-8 

ROWlKS 

514-B-108 
663-B-550 

686-B-916
 

859-B-548
 

763-B-97'3
 



ecology Ifld envlronNnt. !ne. DRILLl~ AN) SAtfU LOO 

Job NoI'_...:;S~X",,3~0 3:w3.:- Bodng NoI,.....SB...-....8 _ProJ.cti Sandia Mixed Waste Landfill 

IU:MARKSLITHOLOCICAL OCSCRIPJION 

Light brown silty very fine sand 
(70%) , soft. 

Increase in clay content to 20% 
at 86 feet bgs • 

Reddish yellow gravellY fine 
sand (60%) with silt, quartz 
and granite closts to "30mm, 
angular to subangular • 

249-B-329. 

078-B-715-. 

. . 

SYHOOL 

_.
'-' .. :
-', . 

(82.1) 85 -',".' 

. " 

." 
(, (86.9) 90 
.II 

1\ .~ . 
/ ~.P. 

I' 
6>' 

" 
•. "p.. 

j\ (, .. 
(90.3) 



Sleet 1 of 6 

Project: Sandia HiJcej Vaste larxtfill Job lb.: SJC033 Boring fu.: .=58-:......:....9 _ 

loCatim:';:'Y:-:::es~t ~o"""f-=Tren=---ch"--::G=---Bo~ Cmtractor: SergEnt, HausIdns E. Beckwith lhtun:	 _
Boring Hethxi: 6-518" 0.0. HollCN Sten Auger	 &1rface Elevatim: ,.---,,=--,..-  t6tun:	 _Logged By: A. Parolini	 Casing Elevatim: fu Cas~ 

t6tun:	 _t6te C<JI1>leted: ..:.;9/...;;15;;;;1...;;89~ _	 Total Depth: ~133~f~ee_t__~ 
Groordwater: fut Ehcountered 

if<"'"' 

".,,~ 

.... 

Vell D!tails Depth Symbol lJ. thologica1 Descrlptim Sanqlle 
(Feet) lb. 'JYpe 

0 San1>les collected,. ,. ... with split ,. ,. 
• lmTel. ~ler 

,/ .' .,. ... (18") to 45 feet 
/ 
,  • depth; OlE core 

,  ,. -.  ~ler (5 feet) 

" 
,. · . used below 45 
, ,. · . " feet •. ,  ·. ~ ..... , 

" ·..
5 Gravelly saoo; very fine saoo, sare fine 673-8" • ·.,,. 

" 
gravel, minor silt; tan, dIy; gravel an 348 · . gular to sub-rourded, quartz aOO liIoo" ,/ ,. ,. • 0 stone.· .,. ,. · · .,. ,. ,. ,. · ... ,. , 

" ,. 
" " 

_.
III 10 Silty saoo; very fine saoo, sare silt, 28/39/53· . 

trace fine quartz gravel; tan, dry. ~ Recovery 
..... 

· . . 
· . · .. 

· · . 

" " 15 Silty saoo; very fine sam, sare silt, 

" " trace fine gravel; tan, calcareoo.s• 

",. 
" - ' 

" ,. 
" 

... Q • 

" · .. 
" " · " " ·. 
" " 

" · ..,. 
20 · Gravelly saoo; very fine saoo, sare fine 422-8 16/31175

" · .,. 
" · gravel, mioor silt, gravel l:inEstone aOO 766 100% Recovery 

" . · . · quartz, angular; tan, dry, calcareous. ·. 
" " 

..·.... ,. " 
· . 
· -' 

" " · .· .. 
" 

. · . 

-

...
 
...
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ecology am mvira'lle1t, inc. 

Project: Sardia Mixed \taste I.ardfill 

veU Details 

'" /
,; ,,

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

'" 

""",
/"" 
""",

/"" 
/"" 
",-/ 

/" 

Depth 
(Feet) 

25 

30
 

SynOOl 

· .. 
·.. 
· ..· .. 
: : . 
' .... 

· .. 

o • 

• 0 • 

· ..". " . 

'.
· ..

. 
" ·0 " ·. .
 
·· .. 

Job !'b.: =s)oo=~=-3__"--_ 

Lith>logical. Descriptioo 

Silty sam; very fine grained sarxI, sooe 
silt, trace fine gravel, quartz and 
J.inegtme, tan, dry. 

~t 2 of 6 

Bor~ !'b.: SB-9 
~-----

2B/42/55911-8
lOOt Recovery368 

!'b sanqlle 
recovered. 

,/ 

/"" 
/"" 
",-/ 

/" 

/'" 
./' 

/"" 
.",/ 

/'" 
./' 
",-/ 

/" 
/'" 
/'" 
/" 
,/ 

,/ 

/'" 
/'" 
/" 
/" 
/' 

· .. ' ·"..
35 

45
 

'.' 0 

" 0 • " 

'," " · . .
 
.' ... " ... 

" ... 
" ... " 

· .
 

.
, 
' .. . " 

:...:~ 

·.. 
· , . 
" ',," 

" . 
". fI • 

· . ' 

45/24/33 
25% Recovery 

110lRefusal 
Jar. Recovery 

QvtE core 
m Recovery 
rb sample. 

Silty sam; very fine sam, SOIl! silt, 
minor fine to coarse gravel. 

Silty sam, very fine sam, sare silt, 
trace fine gravel, quartzite; tan, dry. 

Silty sam, very fine sam, sare silt, 
trace fine gravel, quartz; reddish tan, 
dry. 



Sheet 3 of 6ecology am envita'llBlt, inc. 

Bor~ tb.: .=..SB-;......;;...9 _Project: sandia Mixed \Taste Landfill Job tb.: ;:;SX30:=.;;;3:;:;3 _ 

\lell ~tails 

/ 
/' 
/ 
./" 
./ 
/ 
/ 
./ 
/ 
/ 
/ 
./' 
/ 
/ 
/ 
/ 
/ 
/' 

./ 

... / 
/ 

/ 
./ 

/ 
/ 

/ 
/ 
/ 

./ 

/ 

/ 

/ 

./'" 

/' 
/ 

!Rpth 
(Feet) 

55 

65 

70 

75
 

SynDol 

.' . 
· .-.·-. ·. 
· . .
· .'
 

.. '. 

.,... 

(# •• ~ 

· . 
· .. 
.' . 

· -' ·
.-'· .· ... 
• I •••... ... 
...
 

' • • 0' 
"00'..:-::
" ... 
• "',' 0 

· • ..<> 

· .. .. . 
• .,. 0 
0'0.
 
'p 0


\) . 
0 0 : 

~ ,.' 0 

· • P' 
O. '0 
'0' •· .-' 
'~. '() 

· , 0" •• 

tI Q 
•. ' : 'e' 
• CJ •• ·~,a:

." 
0 .• : 

·.. 
<> ". 

· . 
., , · . · ·. 

I" '." 

Litb>logica1 Description 

Silty sam; very fine sam, sare silt, 
trace fine gravel, quartz; reddish tan, 
dry. 

Silty sam; very fine sam, sane silt, 
trace fine gravel; reddish tan. 

Sardy gravel; fire to coarse gravel, 
sane very fine saM; gravel limestooe 
clasts; trace silt; reddish tan• 

5aqJle 
No. '1YPe 

Core interval ~ 

60 feet, 25.t 
rec:overy. 

Core interval 00
65 feet. 
lOOt Recovery 

Core interval 65
70 feet. 
Refusal at 66' 
1 foot recovered. 

Next p:tge•. 



ecology aOO enviI'OlllSlt, inc. JmI.J..]H; m> SIlHlUl{; UX; ~t 4 of 6 

Boring ~.: .::;SB-:....:...9 _Project: Sanlia Mixed Vaste 1..an:Ifill Job ~.: ;::SX30=(3;::..3 _ 

SanpleLitb>logica1 DescriptimVell Details Depth Symbol 
tb. Type(Feet) 

141-8-
898 

Core interval 7S
silt, trace fine gravel; reddish tan, 
Silty sam; very fine to fine sam, sooe 

00 feet. 
calcareoos, caliche r:inis m gravel; 70t RecoveJ:y 
trace JOOisture at n.5 feet. 

Core interval 00

85 feet.
 
Recovery 2.5 feet
 
82.5 - 85.0 feet 

Silty sand; very fine sam, .s<ma silt, 
mioor fine gravel, angular quartz am 
linEstme; caliche rin:ls, veins. 

Silty sand; very fine sam, sooe silt, Core interval 85
trace fine gravel; reddish tan to light 90 feet • 
brown; trace caliche, trace llOisture. 1<m Recovery 

Silty sam; as arove. Core interval 90
93 feet • 
Refusal at 93 ft. 
6a': Recovery 

SanJy gravel; fine to coarse gravel, 

...
 

-


....
 

/' 
/" 
/" 
/ 
/ 
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/'" 
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00 

85 

95 

100
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.. '." : 

.. ' ..· .· .. , 

'. ' 
• II ••· " .· . ~. 
· ' 
.0 •• 

.. '.' 

• t' " 

· -' .
 . '" . 

" .. 
. ." 

.' ., . 

~ • • "0 

: : o.·... 

.. ~ 0 • 

. : ~ :.· .
~ 

o ,
" . 

0'. a, a • 
'cJ • 0 :.' " :!':,/· ..~ 

'Q 

·".:0'0.0,,"

<J Q'.o
• .. o· 
"'Q'O
flo 0;'
°.0:0 
• Q' •• 

',.0 . 
.0:'; . 
00'0 

~..o,~ 
?'.' . 
"'0" 

• • <> 
0 .... 

.. • u .. . .- . ".'". ". 

Next p:Jge• 

o .... 

scrne very fine sam; gravel ~ to 
sub-roorrled quartz, gram te, limestme. 



Sleet 5 of 6ecology ani envi1'mlBlt, inc. 

Job lb.: SX3033 _ Borillt lb.: ,;;;;58-;;."",,;;,..9 _Project: Sandia H.lxed Waste Landfill 

...
 

... 

...
 
IN 

.... 

...
 

...
 

-

-


Lith>logica1 Descriptim 

Gravelly sam; very fine sam, sane fine 541-8
gravel, sane silt; tan; gravellqUlar l1J7 
to sub-ronied. 

Depth
 Symbol
 
(Feet) 

."., .•..o· 
100 -'· - .·, . 

.. 0" o'·.... 
• a. 

.. :.' ...... .' 
" .' 
'. Q • 

...... ... . 
a:: 

• '.' G •·. . 
· .'. . .105 ·.... " 
:<1:·.. ' . 

.. ,...... 
0: • - .·-'.. 
· ......110 
.-' 

" . 
· .. 
· 
a 

...
•• 

. ." 

• • 0115 

o •• 

., ..· . 
• Q •• 

384-8
939 

Silty gravelly sam; as above. 

Silty gravelly sam; fine sam, SOlE 

silt, mioor fine gravel; calcareous; 
reddish tan. 

Silty gravelly sam; very fire sam, 
SOlE silt, minor fire gravel; tan; 
quartz, l.:inestme gravel clasts. 

Gravelly sam; very fine to fine sam, 
SOlE fire gravel, minor silt, trace 
coarse gravel; tan; gravel quartz, lime
stme• 

Next page• 
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./" 

/ 
/ 
/" 

/ 

/ 
/" 

/" 

,/' 

./' 

/ 
/' 

.0 ., 

.' .. 
, o. ",0, .. 

.. 
. .·.. 

· ...... .125 

VelllRtails 

Saqlle vi th spli t 
1mrel. 
54/100/refusa1 

~---l6Ot Recovery 

Q)re interval 
105-110 feet 
sot Recovery. 

Q)re interval 
110-115 feet. 
loot Recovery. 

Q)re interval 
115-UO feet. 
loot Recovery 

Core interval 
120-125 feet. 
10Ct': Recovery 



702-R
661 

IlUl1Jl{; Nf) SlJHPL1lC ux; Sleet 6 of 6
 

Bor~ No.: =~=.....:..9 _
Project: SaRna HiJced Waste lanIfill Job !'b.: .;;;:SX3033=~ _ 

LitIDlogica1 Description 
(Feet) 

SymbolDepthVeil Details 

•· .. Core intervalSilty gravelly sam; as above.125/ ..- .. 
125-130 feet./' - . 

· loot·Recovery/" •,/' .... 
-. /" ·- . 

0 

'0 ·./' 
· / • · 0 ... .. 
· ./" 

Core intervalSilty gravelly sam; as above.130 ·.,/' 130-133 feet. 
1001: Recovery 

: ... 
··. . ./" · · . · . ·/ · .'• -..•/'" 

135 

140 

145 

150
 



DRILLING AND SAMPLE LOG Sheet _...:1;....-_ of·~4:.....-_ 

...!roJect.1 Sandia Mixed Waste Landfill Job Nor SX3033 Bori"9 NOI SB-I0 
8orine) Canlr.1 Sergent, "auskins & BeckwitlLocationa Southend of trench A 

. Borlne) Helhodl6 S{B" "ollow Stem Auger Sur(ee. Clawl Oatuaa, _ 
LOCJC)ed byl Jeff Manship C.81"9 [lawl N/A Oat~a, _ 
Oah C.plohdl 6{IS{90 Tahl Depthl 82 feet. OaLual 
Angle boring: 15° from vertical CroW'd"atul Not encountered '------- 

.. 

... 

, 
\ 
/ 

v' 
,\, 
\, 

1/ 
I, (4.8) 
"~I,.. 

... I , 
\, 
\ I 

I J 
I , 

\, 
\ 

I 
\ (9.7)I 
\ \ 

I 

I, 

, , 
, 
• I 

'/, 
, I 

\ \ 

'I
I, 
II 

,\ (14.5) 
\' 

\' 

"I" 
II " 
I .. 

I 

.1 (19.3) 

-/ " 
... . 

[ 
~ 

I 

r
 

r
 
[
 

r
 
[
 

t" 

~
 

LITHQLOCICAL DCSCRIPrlON S,\HPLCwtLl DC1A lLS ROCARKS 
NO. TypeActual De t 

Brown fine silty sand (80%) soft • 

Pinkish fine sand (90%) with silt, 
few granite pebbles ( 15mm) soft. 090-B-8L6 

357-B-785 
Light brown silt (85%) with very 090-B-236 
sand, firm. 

409-B-679 
310-B-088 

Reddish yellow silty sand, 6" 
coarse sand layer, well graded 
at 19 feet. 

Increase silt content to 50% 195-B-178 

260-B-256 

O(prH SYHBCl. 
(reel ) 

'--.,.
" 

-.
 



2DRIlLIN: Nfl SANU LOO	 She.t or 4ecol09Y Ind enY1ronMnt. inc.	 
Sand ia Mixed Waste Landfill JobNaa SX3033	 BoriN) Nol SB-l0

Pl'oJ.cta 

RCHARKSWell OCTAllS OCPTH SYHBOL liTHOLOGICAL DESCRIPTION 
Actual De th creet) 

I'	 · "_.
f'	 :-'''
I' ..... 
\,\
 

~ I
 
), 

I 
/ 

..
·
""-

o' 

. 
:' "r	 Pinkish coarse sand with fine(24.1) 25 -." .. 

gravel grading to gravel	 with 
162-B-510 

(,	 sand and silt, angular to sub-
angular clasts of limestone,I 

f	 firm.granite, and quartz, 
I	 .". /, 

• 
'\	 " 0 

'\ 
r, 

/\ 
(29.0) 30f 

I' 
, I	 

''j''''
\	 , 
...	 · . 

, 
\ .
... 

f 

" 
, 

/ 

I, 
(33.8) 35 

,\ 

I ... 

,

, 
/{ 

;'. 
, ,

\ 
/ 

. \ Light brown coarse sand with fin s 
I' (38.6) 40 

and gravel, angular to subangula, / 

clasts of limestone, granite and,\
 
quartz


~\	 ..· . " 

~ 

....
 



3ecology Wld endrorwent, inc. ORILLltl; AN) SAfIJl[ LOO She.t 0'-4 

Job Nas Boring NatProJects5andia Mixed Waste Landfill 5X3033 5B-10 

RCKARKS 
Actual De th 

WELL OCTAILS DEPTH SYMBOL LITHOLOGICAL OCSCRIPTION 
(reat) 

., ." 'I 

226-B-582 
No recovery, gravel and layered 

173-B-132sands. 

il;,... 

Light brown coarse sand with 
pebbles, angular to subangular 
clasts of limestone, quartz 
and granite. 

826-B-3li9 

137-B-128 
No recovery, cobbles with alot 

836-B-944of limestone . 

, 

", 
I 
\ I 

" I 
It 
I 

, , 
,... ,( 

"< 
I (53.1) 

f/ 

.... 
I 

Y, 
, 

\J 

,II 
/ 

\/ 
.... 
If 

(/ (57.9) , 
II 
, , 
r 

(, 

, • t7 

'tJ • 

.... ~ 

~.. 
: ". 
., ' 

" 

· ,

" 

I , 

.' 

, . 
, ' 

(.., . 

, . . ., 

, .,0 
.b · , 

, ' 
.', ' 

• ·IJ.' 

\ 4 ..... 

q.o. 
'0. 
" ' · " 

60 

55 

(43.4) 45 

, 

I, 
I I , 

/ 

'\ 

I 



otology Ind .nvlronaent. !ne. DRILUN: AN) SNIU LOO
 

PrOJKtI Sandia Mixed Waste Landfill Job Nol SX3033 Boring No,
 

WEll DCTAILS OCPTH SYHBOL llTHOlOCICAl DCSCRlpTION SAMPLC 

SB-IO 

NO. TYPEActual De t )(reet) 

.,'\I, ,/. 
,/
/' 

/1 
/ 

~, 
.I (62.8) 65 

I
 

I'
 

, 
/' ,. 

l,

I' 
I 

Pinkish gray gravel with fine to70 
coarse sand and silt. subangular 
most pebbles I5mm. some large 
cobbles 70mm, limestone. quartz 

307-B-187 

(67.9) 

o 

, . 

,0 

v· 

'.0 

o 
'0 

0" 
'r;: 
·0 

tJ. 
,.D 

and granite. 
,I I23-B{iYI, 

-~I 
253-B-937 

". , ...
 ,/ 
". 

~ 
/
".'...
 I,. No recovery below 72 feet,(72.4) 75 

cuttings 50% fines with large" -
 cobbles of limestone and quartz. 

I". 
, 
-I' 

.... ,, 
II 

002-B-375\I 
I~ 

(77.3) 80 

'\ 
(79.2) 82 



Sleet 1 of q 

Project: SaOOia Mixed Vaste tan:Jfill 
Boring Cootraetor: ~t, HausIdns & Beckwith 
Boring Method: 6-5/8" 0.0. Hol.1.oll Stem Auger 
Logged By: Diane Coker 
tate Cooqlleted: .:.;9/..::1,;..;.9/....:;.B9~ _ 

Job No.: SX3033 
Locatioo:'::;W:-::es~t ;;..o-::'f""=Trench=----:--:A~-

Surface Elevatioo: 
:--::::--:-- 

Casing Elevatioo: No CasiJ]{ 
Total Depth: ;.:90:...::.:Fee~t __-:

Bor~ No.: .;:58-::....;:1;;:::..1 _ 

O1tun: _ 

O1tun: 
O1tun: ------ 

Gm.nJwater: Not EhcolJltered 

Well Details Depth Symbol Li tlx>logica1 tescriptioo Saqlle 
(Feet) No. 1).tpe 

Fine grained, light pinkish brown sard 
wi th laY. silt; dry; Wite calicre flakes 
throoghout. 

Light brown, fine grained sam to silty 
sardo 

tight brown, DEdiun grai.na:l sam (5% 
silt) grades to poorly sorted, fine to 
coarse grained sam am fine gravel. 
Gravel Il8terial inclu.:les quartzi te, 
Wite igneous rocks am olivine; sub
angular to sub-t"OUI¥led. 

Light brown, naliun grained sard with 
minor silt ccntent. Smlll blebs of 
calicre present. 

Spli t spooo 18" X 

2" using tw, 6" 
brass sleeves 

272-8 15/10/9 
199 100% Recovery 

14/16/17/12 
or. Recovery 
No Sample. 

It----I Li thologic de
scriptioo lnsed 
on cuttings. 

26/37129132857-8
loot Recovery595 

18/19/22/19531-8
loot Recovery693 

...
 

...
 

," // 

/ ', 
/ / 
/ / , / 

,",/ 
/ /,
I' , 
/ , 
", / 

," /
/ 

" ,
/ / 

I' / 

", I' 
I' , 

" /
/

" ,, 
/

/ , 
/ " 

"tr>/ 

/0./ 
/

I§;
/

"r:. I' 

/~ , 
/:;(/ 
/ / 

/M/ 

/ ", , , 
/ / 

/ 
/ / , , 

/ 
/ / 

/ / 

/ , , 
/ 

/ / 
/ , 

, 
/ 

/ / 
/ ,
/ ;' 

/ ' I' 
/ I' 

/ / 
/ , 
, ;' 

, 

O--+---i· 

5 

10 

15 

20 

. 

.· .. 

· .· .·.. 

·. . 
· . 

-' · .· . ...
 
.. .. . 

· .. 
· - .· ..' .
 
, . . . . . 

· . . 
·.· ·.
·..
·..
 
· .
·.... .


o · ••. ·..
 
·...
 

'0 

· .. ..'· ..
 
·... 
... . 



Sleet 2 of 4
 

Project: Sardia Mixed \laste LaOOfill Job No.: ...:..sx:ll...;...;...;l3~l3 _ Boring No.: .::SB-~11:.....-... _
 

ecology am env!['(J1lBlt, inc. 

Li tOOlogica1 ~ptioo
 

(Feet)
 
\lell retails Depth Synbol 

/' / · . .,
;' ·.., ;' 

· . ltOI20/38/38Poorly sorted, fine grained sam to fine 575-825 
lOOt Recoverygravel; ~ to sub-I"OUI'ded. 700· ..· .. lNJ =0.7 ppnGravel pmianinantly quartzite with 

·
(/ . .. ." ;' lesser aIOOlIlt of light colored igneous
·.. o 

nnteria1." ,;' 

;' "
 
" "
 ·." ./ ·. 

(/ ." ./

" ./ · ..." ./ · . ." ." ·. 35/4l3/511>40Light brown to 'Jhitish brown fine grain 911-830 . loot Recoveryed sam vi th aboot 1ar. silt; clasts of 905· . ./""
dark gray liJoostone and quartzi te ··... ~ely interspersed. Heavy caliche:; 

· .' cootent througOOut, occurring rrost1y in/"
thin veinlets. Sard \o'ell ~ted.·· .. ~
 

/'

/' '. .· ".. 
~ 

35 t ••• 37/39/511>20Orange brown to wtish brown, mediun.' .~ ~ Recoveryto very fine grained sand to silty sand 
/.... (2<l': silt); grains angular to su~
/' Jar; caliche veinlets and blebs present 

.. througtnIt • /' · . 
· . . .~ 

/'
/"
 
/'
 

Light brown, fine grained saM to silty 751-8- 24/36/34/3540/ saM (2CVo silt); grains su~ to 593 10Clr. Recovery
./ sub-rourxled.
/'

..../' 
/ .../' .. 

· . './'
 
/'
 Orange brown to light brown, fine grain- 189-8 14/35/112IRefusal45 · . 

6Or. Recoveryed to very fine grained sand (l..5r. silt). 272/' · .. No obvious pebbles, gravel, cobbles,. . ./' .. caliche.../'

/

/ 
/
 

· .
~ · . . 

" 
" 
" 



Sleet 3 of 4ecology am envinnTffit, inC. 

Project: San:lia Mixed \laste Landfill Job lb.: =SXJO=3;.::;.3 _ Bori~ lb.: =58-:...1::..::;1;...-. _ 

... 

... 

Yell Details 

~ 
/ 
/ 
/
/
/ 

Depth 
(Feet) 

• 0 •... ·· · .. ..· .'
: • e. 0.·. 

, •• t ·...· .. 

Symbol 

>100-4" 
sat Recovery 
Sane slough in 

!L----i SPOOO' 

Li thological Descriptioo 

\lhi tish tan to pinkish tan, silt to 
mediun gravel (20'.: silt, lev. gravel); 
gravel clasts predaninantly quartzi te 
and quartz, sub-angul.ar. Sane sub
angular \/hi. te, gray, reddish brcMl and 
dark gray crystalline fragnelts, also 
present. 

/ 
,/ 

/ 
/ 
/ 
/' 
/' 

55 

0: : 

" ... 

o' . 
• : 0 
o 0 

o ..· · .a 

·. . 

Cobble ccntent 
i.ncr:mses sign!
ficantly be~ 

~ and 60 feet, 
according to 
drillers. 

/'
/' 
/ 
/ 
/' 
/' 
/ 
/ 

· .. 
· . ·. 
· . . 

· .. , 

· ·...' ... 

..... · 

154/84/641>20 
loot Recovery 

\nrlte to light brcMl san:Iy silt vith 433-8
Dr. very fine to fine grained sam; 242 
ndnor anDUllt of sub-angul.ar very fine 
gravel; calcareous. 

/ 
/' 
/ 
/' 
/' 
/' 

65 

·  .. 
.' ••t 

· ." .·. . . 

/'
/' 
/ 

70 
o " . · .·.·. 3V41154/53 

loot Recovery 
Light brcMl, fine to naliun grained sam 074-8
with laY. silt am minor anvunt of mediun 569 
gravel; poorly sorted. Caliche flakes + 

/ 
/' 
/' 
/' 

• o· 

·. 

· .. 

...· . 
· .. 

. 
Presa1t throughout vith calcareous 985-B
coatings 00 larger grains. 623 

/'
/ 

~ 
75 

• t 
f 

•• ·. 

".. , 



mn..r..m; Nf) SAHlUJ{; UX; Sleet 4 of 4ecology and envirtnJalt t inc.
 

Project: SaOOia Mixed \Taste Lardfill Job No.: SX3033 BoriIlt No.: 58-11
 

..
 

"""I 

Vell Details IRpth 
(Feet) 

, Symbol Li thologica1 ~ptioo Sanple 
tb. 'J.Ype 

Ratarks 

/' ' ' 0 · ,· . 
/" · 
/' 
/' . . 
/' 
/' 
",/ 

.,/' 

/' 

00 

.. ,·... 

., ' · '.· . .. ..' , 

Ught brown, sanJy silt with 4Or. very 
fine to fine grained san:I; calcareous. 

729-8
fXJ7 

147/11211681Re
fusa1 
100Y. Recovery 
Ift1 = 22 P(JIl 

.,/' 

/' , , 

/' · . , 
/' 
/' 
./ 
,/" 

as 
_. 
' .. .· . ,· . . 
· ' , .·... . '. 
' •• 0 

",/ 

/' 
/' 
/' fXJ 

o " a 
, . ,· ,.. , 
• • ·0 
,0 • 

· _. .. lJhite, very fine to mediun grained sam 
to very coarse gravel; 10% silt \lith 
minor arrount of very coarse gravel. 

483-8
399 

100-4" 
75% Recovery 
SCIre slough in 
borehole. 
fNJ := 45 PIJl1 

95 

100 



SOOet 1 of 4 

Project: Sardia Mixed \laste I..aOOfill Job lb.: SX3033 Boring lb.: .~SB-:._1;..;...2 _ 
Boring Contractor: SeI'gmt, IIausk:ins & Beckwith Locatim: f'brthwoest of HIJL - approxinately 50 feet 

Surface Elevatim: Ihtun: _Boring Method: 6-5/8" 0.0. Hollow Stem Auger 
Cas~ Elevatim: f'b Cas~ Ihtun: _I.qmed By: Alan Parolini 

Ihte Carpleted: ..:.;9/:....:IV=..;:B9~. _ Total Depth: 00 feet Ihtun: _ 
Grw'dwter: f'bt Fncou1tered 

~ 

~ 

,~" 

\lell Details Depth Symbol lJ.tlx>logical Descrlptim Saq>le 
(Feet) f'b. Type 

0 Saq>les collected 
/ / · . using 18" spli t
'" / . . 
/ / barrel sarrpler. 

"" / 

/ '" · . 

'" 
/ · .
,/ · . 
'" · . 

,/ 
/ 

5 · . Sard; very fine to fine grained, 11/11/8 B1C1WS
"" · . tan, 

"" · . dry. 1rot Recovery 
'" / ·. 
'" "" ·: .. 
/ - .

/ · -:- .,/ 

"" / 

/ 

'" 
_.

/ ,/ 
· .. 

·. ... . · 
10 ·. Sard ani silt; very fine grain, reddish 901-B 9/10/10 

· .. tan, trace fine gravel. 716 1rot Recovery 

0 · . 

· ."· . 
/ '" ·. 

/ · ...·. 
/ 

1.5 · . · . Sard; silty sam, very fine grained, 781-8 45/23/4(J 
"" 
/ · . dry, tan, trace fine gravel, ~. 829 1rot RecoVery 

/ .' . 
/ 

/ 
;' · . . 

/
/ o • 

'" 
,/ ·. 
'" 
,/ 

'" / 20 SaM; reddish tan, fine grained, trace 061-8 10/11/18 
/ 

. . silt, dry. 583 1rot Recovery
,/ 

/ 
/ · 

/ 
; . 

/ 

"" / -' -
,/ / .. 
/' "" 



• • 

IRII.UH; lID SAHPlJl{; UX; Sleet 2 of 4 

Project: SaRHa Mixed Vaste I~fill "'-----'---- 

ecolopy am mvilTOlBlt, inc. 

Job tb.: .;;,.SX30=.;..;3;;,;;;;3 _ Bor~ tb.: 58-12

Saqlle 
(Feet) 

1.1 thological ~cripti<X1Vell ~tai1s Depth Symbol 
tb. Type 

11/11/15 
trace fine gravel,·sore silt. Gravel 
SaOO.; reddish tan, fine grain, dry, 489-B·....25 

100% Recovery437·... 
is ~ to sub-ro.n:led.· . . 

·· '.. 
24/W'!J3Silty saoo; reddish tan, dry, friable,30 

; 1roY. Recoverytrace fine gravel, ~ to sub· .. · .. rourded. 

· .· ..../ 
,/' ..,/' · -..
 

/'
 ·.. 15/14/15Silty saoo; very fine to fine, reddish 257-B35 ../' 100% Recoverytan, trace fine gravel, rourded. 135 

/' 
0 • 

/'
 - . " .. 

· ./'
 
/'
 
/' · ." 10/12115Silty saoo; very 'fine grain, silty,40/' 1roY. Recoveryreddish tan, trace fine gravel, dry. 

/' 
." . 

/' 
· ...../'
 

/'
 · . "
 

/'
 · a. 
24120/30Silty saOOy gravel; very fine to fine 942-B45/' 100% Recovery 

dry. 
grained saoo, fine gravel to 3Or.; tan, 210 

../' 
• • 0· . "/'
 
· . ,


/' ·.. 
' .. iii • 

, .,/' ... : .. 

" ../' .... G: ". 



~t 3 of 4ecology ani clVirOOlBlt, inc.
 

Project: Sardia Mixed \laste laxlfill Job tb.: .;:.:SX30=~~3 _ Boring tb.: .=SB-=-=12=-- _
 

\lell Details 

/' 
,/ 

so 

IRpth 
(Feet) 

SyriJol Lith:1logical Descriptim 

SaM; tan-red fine sand vith sane silt, 
fine gravel, 49.5 - SO.O feet. 
sandy gravel, SO - SO.5 feeti fine, an

45/40170; refusal 
at SO.5 feet. 
~ Recovery 

,/ 

,/ 

.  ... . .. 
~ :.- 0·. 
:::;:::. 

gular, gravel with &lIe silt and sand. 

/' ... 

/' 
,/ 

/' 
55 

.. ' 
·. 

.' .. 
· -' 

,/ 

/' 
..·. 

/' .. . .. '" 
· .. 

,/ e• .o. • 

/' Silty sam; tan-red, very fine grainOO 543-8
sam, with SOOE silt, trace fine gravel, 416 

10/9/U 
100% Recovery 

,/ 
.' 

dry, SOOE caliche rims. 

/' 
·.. 
· " 

,/ 

/ 
65 · .· /' 

/' 

/ 
• • 0 

, . 
/' .. --- : 

,/ 
70 Silty sandi fine sam, sare silt, minor 22B-B 15/14/25 

,/ ·. fine gravel, dry, reddish tan. 633 1007. Recovery 

/' 

/ • et' • 

/ 

/' 
·..· ..., . 

./ 75 Next (XIge • 

/'....
 



Sleet 4 of 4ecology am envirttllSlt, inc.
 

Project: Saniia Mixed \lastc Larrlfill Job &.: .:::;SX3033==-- _ Bo~ & : .:::;SB-:.....::::12~ _
 

LitlDlogical IecriptimSymbol 
(Feet) 

........ 

DepthVeil D:!tails 

.... ~ .75/ · _. 
.../" .. '......- .......
 

· .' ./' .. ......-
• <t •/' . .. . 
· .,/ - ........
 

• <t •/' . . .· . - . - ../" - . 
~ 0•• : :. ro 

-
-

-
-

85

-

-

-

-

90

-

-

-

-

95

-
-

-

-

100

.
 

Silty sard, very fine sard, sane silt, 
trace fine gravel with caliche rinds; 
dry, tamish brown. 

Saq>le Remrks 
tb. Type 

766-B 24/25/39 
918 100% Recovery 



Sleet 1 of 4 

Project: Sandia Mixed \Jaste Landfill	 Job lb.: SX3033 Boring lb.: 58-13 
~--:--=~-

Boring Ca'ttractor: 5ergmt, Hauskins & Beck.vith	 Locatim: East of Classified Area, H\lL, appIOKinBtely :x'> feet 
SUrface Elevatim: 18tun: _Boring Hetbxl: 6-5/8" 0.0. Hol.lc:1J Stan Auger 
Casillt Elevatim: lb Casing 18tun: _I.ogged By: Alan Parolini
 

Il1te ~leted: .;;,.9/_1.;;.3/..;;89~ _ Total Depth: 100 feet Il1tun: _
 
Grolniwater: lbt Ehcou1tered 

\Jell Details 

/ / 

/ / 

/ / 

/ / 

'" / 

,/ " 
/ 

...
 "
 

'" / 

- "
" 

'" 

/

" 
/ 

/ " 
" " " / 

" "
 
" "
 

/ " 
" 
" / 

/ 

" / 

" " " / 

" "/ 

Depth Symbol 
(Feet) 

0--1--. ' 

... . 
·..·

.. 

.' . 
· . 
.." ..... 
..5 
· .... 

, . 

..

. ' .0 ... 

· . ' .. 

· -' .' .· ..... 
· .. .. " ...
 

10
 

· '. 

.. " .... 

15 .. , 

.......
...
 
.....'

0 ... 4 

20 ·.. 
: .0 0: 
·a· ." ..... 
·.... 
•: '0'· .......
.
' 
.. 0 .. "..... 

lJ.t1x>logical: Descriptim 

Gravelly sam; very fine to fine sam, 
SOlE gravel; tan, dry. 

Silty sard; very fine sam ard silt; 
tan, dry, calcareous. 

Silty sam; very fine sam ard silt, 
trace fine gravel, angular, quartzite, 
caliche rirxi. 

Silty, saOOy gravel; fine gravel, sare 
fine sam ard silt, trace coarse gravel; 
calcareous gravel is quartzi te, grani tic 

Saq>le 
lb. Type 

427-8
404 

133-B

435
 

040-B
561
 

San1>les collected 
using 18" spHt 
barrel sanvler. 

9/19/24 Blows 
100"; Recovery 

7/8/15 
100"; Recovery 

21/50/58 
lOClr. Recovery 

17/'}3/'}5 
5Or. Recovery 



~t 2 of 4ecology aM enviram:3lt, inc. 

Borh1t No.: .:::sn-::...:::13~ _Project: SanHa Hixed \hsle l..-vxlIill Job No.: .:::;SX30=.;;:l33=-- _ 

SanpleLi tmlogiCal Descriptim 
(Feet) 

SyubolVeil Details Depth 
tb. Type 

/ ·.. " , ~, 

o ·..
"" / • • 0 710-8 14/15/23Silty saId; very fine sam, scm:! silt,25 · .' 

430 loot' Recovery" / trace fine gravel; reddish tan, dry. 
/ / 

/ 

· ./ 

/ · · '/ 

/ / 

/	 / ..... -.· ..
/	 / · . .........
 ... ..~/	 / Silty, sardy gravel; fine gravel, scm:!	 OO/100/refusal30 /;0. 

• .' 0 0 saId, mimr silt, trace coarse gravel;	 ~ Recovery 
.~ 0	 ~./ gravel clasts liJoostone arxI grani tic 

",	 ", ~ 0'" (J gneiss (?).'dO' 
o • 0/	 /
 

",
 .~ '!'::·~.-. ". 
o • 0... / 

• 'ClIo ../ ·o 

". 
0 

/ 
/
 

: • 0
 

/ .... " .. · 
.. ... ', 25/25/25 

fine gravel; gravel clasts gneissic. 548 
Silty sam; fine sam arxI silt, miror 672-1!35 

10Clt Recovery 

... 
•· .
 
· .....
 

" ' 
• 0 ... 

.... ., 
16/17121Silty sam; very fine sam, sane silt, 243-1!/ 40 

"," 'oo ~ .. ;.... 1CX::V:; Recovery 
/ 

miror fine gravel (lCVo); dry. 200 ·../ ·o. 0 

/ o · ••.. 
o • '
 

/
 

.... 
/ 

/	 -'-
o

··.'. .... 

21/34/47Silty sam; very fine sam, sane silt, 458-1!45 
100% Recoverytrace fine gravel; tan, dry. 253: .... " 0 

/ 
/ ... ," 

/ 0.· • I -
/ : : . 

/ · ./ /
 

/
 o • 

• • 0 

'0'· :" · . o·
0 .. 0	 •

/	 " 



• • 

• • 

IIUlJ.Jl{; 1m SIlHPI.Jl{; UX; Sleet 3 of 4ecology arxi envir<X1lBlt, inc. 

Boring lb.: ,;;;;SB-~13~ _Project: SaRlia Mixed \lastc Lardfill Job lb.: =SX30=3:::.3 _ 

Yell Details Depth 
(Feet) 

Symbol Li thological ~ptiQl Saqlle 
lb. Type 

/ 

0'0'

',°:0 
" 

, i::J: c,.
•O'U 

Gravel (1) no/refusal 
No S3/I1l1e re
covered. 

/ / 1'----1Dr. Recovery 

, " 

55 
/ 

',O,Q~ 
.CJ, 'Q 0," 0,°." • , o' " 
/I D'., 

.. '."

, "

..
/ / 

,/ " 
,/ 

". tI· 
, ' 

053-8 60/46/52Silty sam; very fine sam, sane silt,60 ·, , . 75% Recovery 

tan, dry. 
mimr fine gravel, quartz am l:inestroe; 575 

• 'f • • 

'" .... . 
.. 

,·... ,
 
· ....
 
" ..65 
, ·./ 

,/ 

/ 

/ " · ' 
/ · '. 
/ " · . ·,

. "- , 

.': ..',
 

65/'3J/fJJSilty sam; fine sam, sane silt, mimr 931-870 
100% Recovery 

calcareous rinds; tan, dry. 
fine gravel, quartz am limestroe vi th 005• 0" 

" • • G .. 

/ ,/ . 
.. ' ... 

/ " · ,·' 

• 
, '75 - , 

/ :., ," ? :... 

/ 

/ 

/ 



~t 4 of 4ecology arxI envJ.l1X11Ult, inc.
 

Project: SanJia Hixro 'Jast<! Lardfill Job No.: ;::SX303==-3 _ Bo~ No.: 58-13
 
...;..;....~----

\leU Details 

/' 
/ 
/ 
/ 

... 
/... 
/ 
/ 
/.... 

/' 

/ 
/ 
/ 

/ 
/ 
/' 

/ 
/ 
/ 
/' 
/ 

Depth 
(Feet) 

00 

85 

90 

95 

100
 

Symbol 

.' .. ..· .'. , . · . " 

' .. ... . 
: . . . 
...· . . 

~",,'. ,: 
" · . . 
· , ..· .' 
• • 'f D·.. , , 

·, .. .' ' · .· .·" ... 

,"· .
" 

t • ". 

" t' • 

.. : .. 
· ',' 

··.. .· .' ..· " 
• f •• to 

, · , . . 
.'· ...'. 
.'· .. 

-: t, : • ., ..
 
· .. 

· .: . 
...·· .,·•... 

· .. . . 

·•... ... . , 
·-' 

.......
 
· .... 

to·'t' 

. " ... 
· '" 
.'0 It 

Saq)le 
No. type 

LitlxJlogica1 Descrlptim 

21/31/40Silty sand; very fine sand, SOlI! silt, 886-B
10Jr. Recoverytrace fine gravel, cale.a.reous rinds; 4(J7 

tan, dry. 

30/38/49Silty sam; vex.y fine sarxl, SOlI! silt, 929-B
1<Xlr. Recoverytrace fine gravel; reddish tan, caleare 641 

OUSt 

No sample re
covered. 



Sleet 1 of 4 

Project: SaRiia Mixed \laste UnIfill Job No.: SlOO33 Bor~ No.: .:::SB-~14~_,.---

Bor~ Cootractor: 5ergent, HausIdns E. Beckwith l.ocatioo: ApproxinBtely 60 ft. V. of H\lL fence, near S. edge 
~ Elevatioo: L8tun: _Boring HetOOd: 6-5/8" 0.0. Hollow Stan Auger 

l.oggej By: ,;;.,.D•.....,.Qlker~~~ _ Cas~ Elevatioo: No Cas~ L8tun: 
Total Depth: 100 feet Oltun: ----- ~ L8te CaJ1>leted: 9/12189

.;.;....~~-------- Gro..niwater: Not Ehaluntered 

~".,i'fi 

Joo,t!il 

"... 

\lell ~tails Depth Symbol Lithological Iecriptioo 5aq)le 
(Feet) No. 1YPe 

0 Silty sam; very fine sand, mioor silt; SanqJles collected . · loose, dry; light tan eolian sand. with a 24" (2 ft)·. · ·.· . split-OOrrel·. 
,. ,/ · . 

SClITq)~er. 

, ,/ 

,/ ·., · . ,. . . ·. 
, ,/ 

· . , . .... ,. 
,/ 

'" ,. S · .. Silty sand; as above. 646-8 8/9/13/20 Blows . . . 348 lOOt Recovery,. ,. 
,. ,. 

..... ,. · . . . ,. · ., .. . . 
,/ · " 

,/ _. ,. 
,/..,. · ... ,. · , · . , ,. 

10 -' Silty sand; as above. 179-8 S/8n/3,., 
003 loot Recovery 

". 
' .. · "G) 

· . , 
" .t 

13/12/15/15 
lOOt Recovery 

12/19120/25 
lOOt Recovery 

232-8
410 

Silty sand; naliun fine sand, sore silt, 976-8
calcareous, light tan. 544 

Silty sand; naliun sand, sore silt, 
trace fine gravel; clasts have cal
careous riR:l. 

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

15 

- --· 
. ,. 

, ·- ...;.. , 20 
". ..,. 
, •, · ",. . 

, . , · - ',. ·......
 



IlUlJ.Jl{; ND SAHI.'LltG 1m ~t 2 of 4
 

Bor~ ti:>.: .:::SB-:....:;..14~ _
Project: Sarxlia Mixed llaste laOOfill Job ti:>.: .:::SX30=33~ _ 

Saq>le 
(Feet) 

u tmlogical Descripticn\lell ~tai1s Depth Symbol 
ti:>. Type 

. . .
/ :.... 

//
 
/


", 

298-8 15/16/31/18", -.  Silty, gravelly sam; naliun sam, sore25 · -' ", 
", 964 10C« Recoveryfine to coarse gravel, minor silt; lime· .", 
", ·

"

: "0 

. stene clasts•...... ..
", 

Q .0
I·. " 

", ", : 0 

, .
 
· "
 

56B-B- 31176/86/refusalSilty sam; very fine to coarse sam,30 · - .· , 172 75% Recoverytrace silt, trace fine gravel; dry, tan. 
° •• ' • 

,·
0 

. '. · . '· .. ...·...' 
· .....· '. 
°0 

: '.: 

",0. °0:·
, 
...... 70/34/42/36 

coarse sam, sore fine to coarse gravel; 
Silty, gravelly sam; very fine to 929-835 

100% Recovery972
/" dry to very slightly lOOist, tan to dark 

.....': 0 .. tan•/ o " " 
, .0 · 0'. ./' 
·(] ..~ 
.......
/" 

/" '0' • 
• • 0° 0· .. 

40 • I d • 16/33/50/48Silty sam; very fine to fine sam, sore 547-8/" .... : 
10Ctr. Recoverysilt, trace fine gravel; tan, dry; 358

/'" clasts to 1/2", caliche rini; sore.. . 
o • caliche stringers througfnJt layering./ 
:: D • 

.......
/'" 

/'" 
.. 0•• 

. "/ .. 
500-B- 'l2170/130/refusalGravelly, silty sam; very fine to fine45/'" .. " '·0 

242 75% RecoverysaM, sane silt, mimr fine gravel;/'" clasts to 1/4", igneous/netCllOOqirlc; tan· .,,' 
<ky.• Q .: •/' 00' ~, Driller deseripGravel; coarse gravel am saId..00 tioo.O'/' · 0. 

o· o'· .. .. 
• <J/'" " .. 

/ 
·..".. · . . 

• 0° ·0 

., " 



Sleet 3 of 4
 

Job ~.: .::;s>m.=.:.;:C3;:;.3 _ Bor~ No.: ..:..S8-~14=--- _
 

ecology aM env!['()[l18lt, inc. 

Project: San:lia HJ.xed \laste LaOOfill 

U tlx>logical Descriptim 
(Feet) 

\leU Details ~th Symbol 

002-8-
sn

·. -. 'JPJ122127/'JPJSilty sam; very fine to neliun sam,50/ 10C« Recoverysooe silt, trace fine gravel; gravel/ sub-r<U1ded, igneoI.Ls; tan. 
/ o : • · ..
/ · ..
 
/
 · - . .. .. ... 
/ 
/' ..... 0 ·.....55 · "/ - . 
/ .... " .. 

, o. 

/ .......
 

/' " 0
 
.0 •
 

.......
/'
 
/' , 0, 

' .. 23/33/48Silty sam; fine sam, sooe silt (1Cl':),60 O./ ·o . ,....... Us~ 18" spli t trace fine gravel (5%); tan. 
t' .... .. 

barrel san{ller, 
1oG-~ ~ Recovery, 

/ 
/' 

··'.. ./ 
..... "/ .. • 
.......
/ 

/' 
65 , '. 

'/' ·· .... .. .. 
.0. Q, Driller descripGravel; fine to coarse gravel, sane saOO00 '0' tion.66 feet to 70 feet.0:0'/ _.......
·" ...
 
:C! :~/ 
°0, ' 
ci': 0/' ,,a'iJ 
o •
"0: '/' •.. 0 
·cJ° 
• ' 0 .. 311refusalSilty, gravelly sam; fine sam, sane/' 70 o • 0. . , 40% Recoveryfine to coarse gravel; refusal on cob4• .: 0/ o bles.o '".0 

· "0'/ 'OG . 
· . Qll 
.°.°6;/' 
0°0·0 ../' 
o C1 : ' 
0.0 Driller descripGravel Imses/ o . ~ 

tion.: :0./ Next rege.75 C1' . 
...... 0, 

/' 
• 0
 

f1 0

/'



IRIU.JN; IW SllHPIJl{; UX; ~t 4 of 4ecology am mvircnnent, inc. 

Bori~ l'b.: .:::SB-::....::..14~ _Project: Sandia ~ Vaste Lan:lfill Job l'b.: .:::SlOO33=~ _ 

SanpleUthologica1 DescriptimVell. Details Depth Symbol 
l'b. Type(Feet) 

/ 
/ 
/ 
/ 
,./ 

/ 
,./ 
,/ 

/ 
/ 
/' 
/' 
/ 
/' 
./' 
/ 
,./ 

/ 

/ 

/ 

/ 
/'
 
./' 
./ 

,./ 

/ 
./ 

./' 
/' 

/ 

75 ·· .. 
.. 

· .....·.. 
.. "."_.
......· . 
...... 

00 

.. 
·

..
.. .": .·· .. "

... .......
 

· .. .. .. 

...... 
, " 
... o··.. .as ' 
:-·.,. 
··"

....· " 

·
,. . 

·..-'. , 

,.". . ., 
" :0, 
'0',: '90 

, " Q' .. . . 
• ' 0 

'0 • ·. .. 
·0 .. 4 .. 

.. : 0 .. 

,,' 0·• ..
• .. 4 "•.. .

' 

, .95 " ... 

.. ", . 
.. .. .~ · .... 

.. . o·" . ,
• • 0 

• d .... 

" ...... 
......
.. '·.... 

100
 

Silty sam. 

Silty sam; nmiun sam, sale silt; tan, 
dIy. 

Silty, gravelly sandj na:liun sam, sam! 

silt, sale fine gravel, trace coarse 
gravel• 

Silty, gravelly sam; fine to ue:l.iun 
sam, saTe silt, minor fine to coarse 
gravel. 

Driller descrip
tiro. 

37/87/147691-8
1CXlr. Recovery871 

847-8- 97/BS/110 
052 757. Recovery 

409-8- 48/(I)/ffi 
118 ~--l5m' Recovery 



Sleet 1 of 4 

Project: SanJia Mixed \taste Landfill 
Boring Cootractor: SE;rsmt, Hausldns & Beckwith 
Boring Method: 6-5/8" 0.0. HollO'J Stan Auger 

Job lb.: SX3033 
Locatim:':::\cI;"::es=t::"'o-=f-::Trench=--""""""A---

&lrface Elevatim: _-=___

Bo~ lb.: .;:;.SI3-::...;;.;15~__ 

Ihtun: _ 

1Dgged By: D. Qlker Casing Elevatim: tb Casi.$ Ihtun: -------Ihte Co11>le=-ted:""';:::~9:=::/12I~89=-=--~9/"':':13"="/7.;89~---- Total Depth: lOtS toot Ihtun: ------
GJ:ooOOwater: tbt &lc:olntered 

Saq>leDepth Symbol Lit:lDlogical Descrlptim\Iell Details 
tb. Type(Feet) 

o
/ ". 

·. . / '" . .
". ". -'

·..../ ". 

". • ·0/ 
•.• 0 .: 
· . ... ~;'

". 

· ... 
' .. 

5 • '. 0 

.' "'.'; 
.. :. Q 
c.7.' • 

o 

· ... 
· .. ".· ..../ · .. 

;' 

'0 " • 
· .10 

.. '" .. . . 

·. . 
/ / , 

-.
· 015 

/ ". • 
•

/ 
". 

/ 
· . 

/ 

/ _.·
. 


". 

/ 20 
". .' 

- -
- '" 

,/ 

". 

". ". '. 

Saq>le collected 
with 18" split
lmTe1 ~er. 

Silty sam. 

Dri llers deseri ()
tiro. 

Gravel 

273-8- 21/15/13 
silt, mioor fine to coarse gravel; light 
Gravelly, silty sam: fine sam, S(JJe 

75% Recovery 
tan. 

228 

14/16/19Silty sam; fine sam, S(JJe silt, trace 
30% Recoveryfine gravel; caliche layers ani grain 

cootings throoghoot • 

Gravelly, silty saoo; fine sam (m 193-8 17120127 
sore silt (30%), sore fine gravel (2~); 997 75% Recovery 

gravel clasts to 1/2"• 

Saniy silt; silt, sore very fine to fine 931-8
sam; calcareous, 'Jell iMurated. 939 

I:a::ide to over
drive sampler (to 
2') to increase 

I--~ recovery. 
25/36/43129 
9CV: Recovery 



SOOet 2 of 4ecology am enviJ:'(XllOlt, inc. 

Job No.: ~SJOO=~;;:;.3 _ Bo~ No.: =58-:....:::15;......... _
Projt:.'Ct: SaOOia Hix£xI \Taste I..anIfill 

Veil Details Depth Symbol 
(Feet) 

.. , .......
 
o " .......
 

.. .. .. .. 
25 .-' 

.. e .... 

: .. 
.. 

.. -. .. 
/ 

:,... " ../ / 
' .. " . " 
' ... 4 ../ / 
.. .. . .. 

/ / 
........ 

/ / 

30 o , ' 

.......
 
If,:, " 

'0 ' 

~'D: 
0,,'(;'. 
(J,' ';, 
, .0" 
:~ . 
o , " 

.... 0.35 
.......
 

/ / ',": .: a 
o •.• 

/ / D ...... 

,., D '. I 

// (;>0"'0 

"0 Co',
/ , "0.... 

°0,'
/ ·.'a:a 

'" .: CO,' 
, • 0 

l>' , '" ;' / 
o , " ,

.' .... . "40'" / ..-' .. .. , , 
o •• 

" 
.. ~ .. 
0' ...... 

. 
, " ...... " - / 

/
/ ~ " .... 

•.' 
O' 

. 
' // 

/ 45 
" ,

/ • 0 " 

0'. " 

" : CJ 
~ ·'" '., , . ,/ C7. ~. 

/
 
/
 
/' 

, 0' 
o' ... 

.. • 0 .. 

Sanple 
No. Type 

Li tb:>logica1 Descrlptim 

19127/34/lIJ 
9<lt Recovery 

65/62162165 
101': Recovery 

Drillers descrip
tion, ~ cut
t~. 

?JJ/25126/32 
101': Recovery 

Drillers descrip
tion. 

55/86/941>5<> 
10CJr. Recovery 

36/54/91/125 
100r. Recovery 
Sarrly gravel be
tween 45 ani 5<> 
feet I according 
to drillers. 

Gravelly, silty sam; fine to RBiiun 
sam, sale silt (n), fine gravel (l5%) 

Silty sam; fine sam, satE! silt (15r.), 
mioor fine gravel (lat); poorly sortEd. 

Gravel; large coarse gravel am fine 
sam. Gravel fragJ1B1ts to 6". 

SaOOy gravel; fine to coarse gravel 
(n), very fine to fine sand, silt; 
poorly sortEd; clasts coatEd vith 
caliche; gravel angular to sub-angu1ar, 
liJrest<X'E am quartzi teo 

Gravel; coarse gravel am sam• 

lJ.ght bl."OW'l1, fine to very coarse grained 
sam vith satE! silt am pebbly gravel; 
gravel prinarily quartz, sub-angu1ar to 
sub-roordEd. 

lJh.i tish brown to light brown, fine to 
na:liun grained sand, wi th minor silt 
cootent; satE! gravel (lOt) arxi mioor 
cobbles; caliche coatings on satE! clasts 

952-8
612 

416-8
002 

133-8
044 

252-B
178 

869-8
110 



~.UJ&Y arlJ envu:orm:n{, lJ1C. 1lU.lJ.JNi Am SN1J."I.JNi ux; Sleet 3 of 4 

Project: Sandia Mixed Vaste tamfill Job tb.: SX3033 Bor~ tb.: SB-15 

~ 

". 

Well Details ~th 
(Feet) 

SyIWol Li thologica1 D.:!scriptioo 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

SO 

55 

60 

65 

70 

7S 

· ..· · , 
' '.

--' · . .... 
:. .'· ....·.....··. ".0'·· .'o.· . 
- . ... .. '.· .· ..· • 0 

'0: . 
.. .. ,,". 
: 0 •... ' 

:. ·0. 
0,0. 

o '0
·0· : 

'0 • 

:Q'G) 
06 :0
Q2fO
DO· 
· '<;:10o ~ _.0 

"0·0 
0.'0' 
/1'0: 0." .. 
O~c>.· .~,;'0•.. 
0'"oQO 
• .•••0 .• 

o,0'0' .. ' 
.<a.O. 

0,0:0 
°O·~' 
'a~G = .. 
0:0' 
o • 0 

:C?8: 
'0 no ;

0,·0 
.' '(5'0
i:?- 0', 

:0'0 
• '0'o. ,... .. 

a .. 0 .. 

.o •• ~ 0 

,Ou 0(,l~ 
0'0· • 

0" ... 0 
:.. ••• c, 

0°'0 
0'0 

.0"0 
'0'0 o 0 . 

0'0 ., "°0 
q ~ GQ, 
~t=''' 
<I .(J
.0. 

8~ · " ..00(, 

··0
0 0 

0 ", ...() 
P;o
o. 0 

Light brown, fine to very fine grained 
sam to silty sam (15% silt), with 
mimr, fine gravel cootent. 

Cobbles; SCIre very coarse sam. aId peb
ble gravel; prinBrily limestooe aId 
quartzi te clasts. 

Coarse gravel aId cobbles; sub-rooOOed 
to sub-angular linestone aId quartzi te 
fragnatts. 

936-8
543 

35/37/39/lIJ 
100% Recovery 
SarxIy gravel be-
t\Ieen 50 am 55 
feet, according 
to drillers. 

Cobbles bet\Jeel 
SS am 60 feet, 
accord~ to 
drillers. 

>lOO/refusal 
zsr. Recovery 
ltlJ =0.4 PlJIl 

ContinuatiCX1 of 
c:obbles dCMl to 
about 68 feet, 
according to 
drillers . 

160/refusal 
sor. Recovery 

ContinuatiCX1 of 
cobbles to about 
78 feet, accord
ing to drillers. 

Itli.'ll 





-----

, 

, ", 

,/ 

, 

" 
" 

/ 

", 

/ 

", 

" 
" 
" Gl " 
/0:/ 

, §", 
, c:."
,§/ 
,~", , 
N/

/ 

" 
" / 

/ 

" / 

Sleet 1 of 4 

Job lb.: SX3033 Bor~ lb.: 58-16
Boring Cootractor: Sergent, Ht''\l1sk.ins & Beckwith locatim: Sooth of Trench F (outside of gate) 
Project: Sarxlia Hixcd \1aste LaOOfill 

SUrface Elevatim: fatun: _Bor~ Method: 6-518" 0.0. Hol1oll Stan Auger 
Cas~ Elevatioo: lb Casing tatun: _lngged By: Diane Coker 
Total D:!pth: 100.5.leet Illtun: _Illte ~leted: 9/14/89 - 9/15/89 
Gmnlwter: lbt Fncomtered 

Saq>leLi trological Descriptim
 
(Feet)
 

\lell Details Depth Syrix>l 
lb. Type 

· -.
· .-.-

. .. SpHt spom 18" Xo ·. 
2" us~ tw, 6" 
brass sleeve in
serts. 

· . 
· . 

' ..- ' 31/43/42 
saBi wi th 15% silt; loose am dry. 
Light brown, verj fine to fine grained5 

~ Recovery 

' •• It 

large boolder or 
cobbles mcoun· .· ... 
teredo 

· .· . 
•• • It 

· . 
_. ·· -. 

18/26/321>20Light brown very fine grained sarxI to 231-B10 
100% Recoverysilty saId; slightly in::furated; thin 657· . · . caliche layers present througtoot.· .. . 

' .. 

· . · . 

10/17/20/16 
silty sarxI (20% to 30% silt); slightly 223 
Light brown, very fine grained sarxI to 591-B15 

100% Recovery· . irrlurated; thin, white caliche layers· 
presmt throughout. 

· . 

· . . .· . 

26/38/35/39Light brown to \/hi tish brown, very fine 176-B
grained sarxI to silty saOO (15% silt); 331 

20 
100% Recovery 

significantly iOOurated in sore ZOOE!Sj 

calcareous througtoot j dry to slightly 
lOOist . 

· ' .. 

. . .· . . · " , 



Sleet 2 of 4 

Job ~.: .;:;;SX30~3::...3 _Project: Sardia Hixm \laste Landfill 

Saq>leLithological Descriptial 
~. Type 

\lell Details Depth SyrOOol 
(Feet) 

· ..· ·..··. . 
• • (J 586-B- 47/93nO/35Ught brown to \/hitish brown, very fine25 ....

009 75% Recovery 

~ to sub-ro.nied pebble gra
to coarse, poorly sOrted sam; also 25%· .., 
vel. Pebbles primrlly quartzi te am··

·
...·... tnidmtified igneoos DBteria1; in:Jurated·... in parts•.. ' .. 

· .... . . 
39/34/201>25Light brown fine grained sam to silty 359-330 
lcx.:lt Recoverysam (15% silt). 138/' ·· .. ./"
 

/
 
/' -. .-',,/' · - .-.....
/'
 
/'
 · .,/ 

· -- . /' 3V28/42Ught brown to \/hitish brown, fine 736-835 · . . 
100% Recoverygrained sam to silty sand (2ar. silt); .720/' 

loose to slightly irxlurated.	 +· - ./" '.. .. . 757-3· .._. 498/ · -' · ..../ 
·.' ... /" 

• 4 •• 

/' 

··../' 
40 · ... 35/~/190IJght brown, fine to very coarse grain- 838-3/' 

100% Recoveryed, poorly sorted sam; quartz grains 547". ·"/' (J'o sub-angular to sub-rourxled. Sard grades

/'
 "0:,, to coarse gravel near bottcm; gravel 

0·.· 0 predcminantly ~, pink am wte/" - .. 
/"	 () - 0 igneous rocks, probably feldspar.

00	 .
 
o· •
 

·-(>0,,/' 
. ' a. · ./' 

0:0 

o o./" 36/42173/ffiMulticolored, mediun to very coarse 692-845 · .. 100% Recoverygrained sam; colors incluie ....trite, 649,/' ··.... pink, tan to orange tani ....tri te partial
/" with caliche appears significantly
 
,/'
 ·.... '<leathered; silt contmt varies fran lar.·. 

to 2ar../ · . ..,/' · .. ... .· ..,/' 
~ Q ". ·..".-/ ·.' 



ecology ard mvirtmalt, inc. mlJ.Lll{; IHJ SAHPlJ}{; ux:	 ~t 3 of 4 

Boring Nl.: ;:S8-::...::.;16~ _Project: SaOOla Mixed \1astc landfill Job Nl.: .=:;SX30=3=3 _ 

Vell JRtails Depth Symbol Wthological Descriptioo 
(Feet) 

· 
/ 
,,/ 
,/ 

50 
,

• • u 
, 0 •·., 

. ·..· .' · .... 

. Wght brown to whitish brown coarse sam 687-8
to fine gravel; slightly in:Iurated, with 172 
caliche pockets. GqJdes to Witish 
brown, very fine grained sam, to silty 

29/27/43/41 
1<m Recovery 

/" 
/" 
/ 
/" 
/' 

· "'. . 
' ..-'

. . '. sam (15% silt); dry to slightly mist• 

/" 

/' 

/" 

,/ 

/' 

55 · , .· · 

· . 

. . , 
·. 

· /" 

,/ 
60 o' • 

.· .'·., . ·• 0 , Ught brown, ne:fiun to coarse grained n/115/11B

/' 

/" 

/' · .- '

• • 0 · 
'. IJ 

· . . 

sam with mimr fine gravel crotent; 
sam is quartz Wile gravel is predood
nantly quartzite with sore igralUS frag
IIBlts; calcareoos througtnIt. 

sat' Recovery 

,,/ 

"",.. , . · .. 

"",..

/' 

/" 

/' 

,/' 

65 

• 

.. . 
, .. 

. . . 
·., . . 
· " 

fobs tly sand or 
silty sam be
tlJeen 60 ard 70 
feet, according 
to drillers. 

70 ·.. 
u· . 

• 0 

· • 0 
'0'.
',' a 
0'·. 

, ": 0 

· .~ . 
, ' 

'0 • 

· -.: a 

IJght brown, very fire grained saM to 
silty saM IIBtrix with JJaliun quartzite 
gravel (up to 30%). Gravel ~ to 
sul>-angular. San:! IIBtrix sub-rounded to 
sulHmgu1ar• 

7011361>200 
65r. Recovery 

75 • ••0 • Next page. 
·0 •• . ' ,
o 



Sleet 4 of 4, ecology ar¥:I enviIUll81t, inc. 

Job tb.: .=SJC30:::.::.:3:.:;3 _ Boring tb.: .=58-:...::.;16:...- _Project: Sandia Mixed Vaste Landfill 

...
 

SaqlleLitOO~ca1 DescripticnSymbol 
NJ. Type 

Veil Details ~th 
(Feet) 

,/" · . ' .. a· .75 
~o It 0

/ ·. . 
,/" · o.

o.(J.,/' 
()·• •" It,/' o •.. .·. ../"" ·...,,/ o t>. 

/ 
78/>200Orange brown, poorly sorted sam, fine00 

• t>,
 
0'


/ 4m Recoveryto coarse grained with 10': to 15% silt; 
/
 ,0.
 lftt = 1.2 wn 

I'----lLi tInlogic de
naliun grained gravel up to lat. 

/"" • • : It, scriptim IlBY be 
, ./'" 00sed partially·. 

o ..
.. 

• 

. 
~ ... ~ 00 sloogh IM/' - .

terial.
,/' 

0'0 
'. 0,/' 
a' • lftt • 0.8 wn85 · . 

o ••/' ·.,.. 
/' 

/' 

/'" 
· ./' .. '.' 

/' 
... It .. . . -. 73/1001204/ Orange brown to ...mtish tan, very fine90 

65r. Recovery
./ 

to naiiun grained sam; minor silt coo
tent; slightly mist.
 

/'
 
· ./'
 

/'
 
o , • 

/'
 
/"
 lNJ =1.2 wn95
 
/'
 
/'" 
/' 

/' 
- '/" · - ,.. 
· ./'" 
-0/'" '- . Light brown, very fine grained saId to 987-B- 43/49/67n1100 , ./'" silty sam (35% silt). 831 1'O------l6ClY. Recovery 



5 DRILLING ANU ~~L~ LUb Sheet _.:-_ of ----
..!roJect.1 Sand 1;1 Mixed Waste ".mll Ull Job HOI SXJ033 8orl"9 NOI SB-17 

Dorine) Cont.r.ISergent. Hauskins & Beckwith locaUonlBetween Trench Dand the classified area 
" . Borine) Het.hodI6-5/8" Hollow Stem Auger Surfac. [l.vl Oat.".., _ 

Loqqed byl Jeff Manship Caa1ng [l.vl N/A Oat.UlI, _ 
" Oat.. COIIplohdl 6/22/90 Tot.al Depth. 93.5 feet O.t.UlI, _ 
"" Angle Boring: 26° from vertical CroWld...tlf.,_N:.;.o~t:;;...;e:;;.:n~c:;;,;o;;.:u~n~t;,:;e;,:;r.;;e~d;... _ 

WCll OC1AllS O(prH SYHBD.. l tTHOlOCICAl OCSCRIPIIOH 
creet) 

5 Brown to yellowish brown fine 
sand with silt and very fine 
pebbles.) 

\1 
f 

I , 

Fine Pinkish clean sand.I, 
\1 

I 
;' 

) 

(9.0) 10 . . ,1\ 
'. 

/\ 

I , 

Very fine sand and silt with 

1\ a trace of clay, reddish yellow 
, to brown. 
) 
( 

" 

(13.5) lS 

(, 

I' 
/ 

#<11 } 

, 
If' 

I
 
", ... 
I ,,
, (18.0) "l~ 

'yt ... 
" 

~ ~ -~~.1--....L....L ...l-__ __...J.-_L .. 

S,\HIJLE: RCHARKS 
NO. TYPC 

053-B-658 

035-B-242 
853-B-620 

851-B-734 



ocolOClY wld enYlronMnt, inc• ORlLLl~ »D SAIfU Lex: She,t ....2 _or...1.. 

.- ProJecta Sandia Mixed Waste Landfill Job No. SX)033 Boring Noa SB-17 

weLL DETAILS OCPTH SYHBOL LITHOLOGICAL DeSCRIPfiON SAMPLE R£HARKS 
NO. TYPe 

811-B-062 

382-B-086 

812-B-088 

879-B-289 
873-B-9.61 

40% silt with 507. fine sand 
and a trace of pebbles, 15mm. 

Coarse sandy layer, 0.6 feet, 
soft. 

Reddish yellow fine sand with a 
trace of silt. 

80% silt with very fine sand, 
pink, blebs of caliche. 

Fine to coarse sand with 15% 
gravel, reddisn yellow clasts of 
granits and quartz, pebbles 
2-4nun. 

". 

... 

- ... 

6~ ~ •• 

-. -:"-..". 
'. ....

- ... 

40

35 

(36.0) 

If 

L 

,.,~ 

/ 

/
V 

" \./ 

/,\ 
,. (22.5) 25 

(31.5)

" 

, (27.0) 30 
I, 
i 
" /1 

I' 
)(
, f 
/, 

v 
(I 

I 

L 

(root) 

.. 



ecology IOd en,lron-ent. inc. DRILLItf: AN) SAWL£ LOO She.t 3 or- 5 

ProJect I Sandia Mixed Waste Landfill Jab Nol SX3033 Boring Nol SB-17 

REHARKS
 

238-B-l.93 

440-B-162 

301-B-646 
643-B-S93 

831-B-B49 

057-B-949 

792-B-199 

01B-B-162 

070-B-244 

" 

, . 
, . , , 

. . 
" 

-.

-, . 

_-.0 

60 

ifS 

50 

well DETAILS DCPTH SYMBOL LITHOLOGICAL DESCRIPTION 
(root) 

,I , ., 

{, ." r .. . .1...'\ 
.'/ . 

I, '. .'
~ (40.4) Light brown fine to very fine 
,/ sand with a trace of silt and 
" gravel 

I'
/ 

I 

: (45.0), 

Light brown very find sand 

~ 
/ 
I 
" 
.~ , 
/\ 

...~ 

(49.4)
, I 
( 

) 
(II 

L
I

I 

'(

r 

1... 
40% sand with 50% gravel with 
approx. 1 foot layers of fine/) 
sand and silt. Clasts of 

rl granite to 20mm.·;I 
)'/ , 
~ 

;\ (54.0)
{:

" -' p '.
11 

0, / f;' " - ..Y 
o •I; ., .



ecology Ind endronMnt. inc. DRIlLIt«: »0 SAJfU lOO She.t 4 or-5 

SB-17--ProJectl Sandia Mixed Waste Landfill Job Hoi SX3033 BoriftIJ Nol 

WCLL OCTAILS DCPTH SYHOOl. LITHOLOGICAL DESCRIPTION 
(root) 

.... \ .. , 
/ 0., 
V f 

/ 

I' -
~ 

.~ 

f1 • , 

/\' 
. 

'j 
#. .0 

. ;,( (58.4) 65 .. . ", 
I 'D, 

oft 
/ 

I ' . 
0 . 

I.; D 

fl· 

'1 
0-,

v
v' ",. 
1 

·0 

/1
/ (63.0) 70 o .. 

'1 'D 

,I '/7 

I} 
./, "0 

~/I 

).\ 
,/ 
I 

1/
I 
/ 

~ (67.4) 75I 

" 
" o", 

I Light brown to brown silt andX 

" 
fine sand, few fine pebbles 
(2-4mm), slight moisture 

,~ 
. .- content •. 

\ 

'. 
/\ 

" (72.0) \80 
/, , 
II 

\ 
I, , 
( 460-B-l_82 , 

/ ~ 098-B-481 , 
/' -.-

- 1>-

~ 
.-

ROWlKS 

jlOiJi'~ 



ecology 1M envlronMnt, inc. ORILllN: NO SNIU LOO She.t 5 or 5-
Job No. SX3033 Boring No. SB-17,-ProJecta Sandia Mixed Waste Landfill 

R£HARKSWCll OCTAILS OCPTH SYHBOL LITHOLOGICAL OCSCRIPTION 
(root) 

" I 

" !'r -
,\ 
'I 

\ 
) (76.4) ~? -' Light brown 80% sand and 15% sil 

{, with a trace of gravel ( 2mm) •, 
\, - slight moisture content 

" -, ~~ . 
A , . 

1\' - ., 
" 

\" ,, 
I~ 

" · " J 

\, .", ~ , · . 
/I (80.9) 90 .
J \ - ,, 
'\, ...... 
\, 

" · ,... 
\, 

\, ••...J. , 
" '\ 027-B-6B 

.I. (84.0) 087-B-465 



- --

Sleet 1 of 6 

Project: SaRiia Mixed Vaste I.ardfill Job No.: SX3033 Bo~ No.: .:;:58-:....;1:.;.8 _ 

Boring Cootractor: Sergent, Hauskins & Beckwith Locatim: Backgr<ud boring, south of lardfill
 
Bo~ Hetlxxl: 6-5/0" 0.0. Hol.l.oli Stem Auger SUrface Elevatim: futun: _
 
1Dgged By: D. Coker, A. Parolini Cas~ El.evatim: No Casing futun:
 
O1te ~leted: Drilled 911/89 - 918189 Total Depth: 149.5 feet futun: -=Grolni---:-::~:--"'::fa:-ce--


CEmented 9/9/89 GmnIwater: No:..:::.,:t-:Ehcom::.:::;::..=.:;t::;:ered;:.;:;: _ 
Rig: Q1E 55, vi th lIDdified transmissim and gmr box 

Rsrarlcs 
(Feet) 

5an\lleLithJl.ogical I5criptimVeil D!tails Depth Symbol 
SPf BIC1JS/6"No. 'IYPe 

Spli t spool 2' x0--+--01 · . 2" us~ four, 6" 
, ' . 

brass sleeve in
serts. tb sample 
catcher 1JS6i... '. 

, . ' 

· ,' ... 
· ... 
.,· ... 

• •••0 

30/29/21/15 BICNSSaRi, fine, tan, silty; lIDderate1y well5 " ••·0 

' . sorted; quartz, sub-angu1ar to sub 50% Recovery 

t'OlI'rled; silt 12%. \Jhite caliche pre.... 
, . sent; entire sanple calcareous; loose, 
, . . dry.· ...

" 

'
·.., . .'."_:.

• • 0..
.-

, 

.'

. 

·.. 
SaRi, naliun to coarse, tan, silty, peb- 2.51-8 37/21/26/13 BICNS10 · . 75% Recoverybly, poorly sorted; quartz; calcareous; 453'·. . 

·,., 
, loose, dry.· . 
.-, 

" .
 · ...' , , 
• • • I.. 
· , SaRi, mediun, tan, silty, pebbly, cob- 641-8- 34/43/37/31 Blows15 .. , 
0': '

, 

bly, poorly sorted. Silt sr.. Larger 581 7sr. Recovery 
clasts coated vith caliche; entire sam

• • 0.. ple calcareous; loose, dry.Q'·
, 

.' 

':'0', 
, ,.
0'. ".' • 

· 0'
" . 

Sand, as above. 619-8- 34/43/37/31 Blows20 
" .. 0 . . 219·' 75% Recovery
a',. " 

o ' ''. 
, ..0: 
'. .·... ' 
, 0 
" ' 



------

Sleet 2 of 6ea:>logy arvJ enviJ:a'1Tlf!lt, inc.. 

Boring No.: SB-IBProject: Sanlia Mixed Vaste laOOfill Job No.: .=:SX30=~:::.~ _ 

Vell Details Depth Symbol. ' (Feet) 

age of cobbles.','0 
, . 

• • 0 
'0 .• 

00
'
'.... 
, . 

,.' " 
• 

·. Sand, IlEdlun tan, llEdiun to very coarse. .... 
·. . 
· ·... 
· . 
'. . · . . 
· . . · .. 

· . . 
Sand, tan, IlEdlun, silty, cobbly; poorly 197-B
sorted; silt 10%', very coarse, sam 1etr., 449 

45 
o 

cobbles lat. Yhite caliche coating on 
sane cobbles, angular to~;. 
quartzl te arvJ various light colored 
crystalline igneoos rocks. Frosting 

'0 :. 

:'0 
apJm'ent 00 sam grains; sanq>le calcare

' ... ous, very slightly /ll)ist. 

0'" 

Saq>le 
No. 1YPe 

Lithologica1 Descrlpticn 

237 
& 

165-8
041 

~33-B

179 

38/27/441>r;$) 
Blows 
Stopped. at r;$) 00 

_----I!ast 6" of drive. 
B8.t Remvery 

19120/13/12 Blows 
88% Recovery 

49/44/40/52 Blows 
1<Xlr. Recovery 
fuplicate samples 
taken here. 

10/12/13/12 Blows 
aar. Recovery 

24/23/21/28 Blows 
1<Xlr. Recovery 

.. ; .e 

· .
 
: 0. .25 
O'· .. · ..·· . ·.. . 
: .. · .··... · '. 

· .. 
o· . 

30 
Il ....

0: .. 
·.· .. 
· .0· .· . 

'.· . . 
·· ... .: . . 
· 
0"35 

SaM, tan, llEdillR to coarse, pebbly, 
cobbly. SaM I."<X.Dk!d to sub-I'OlJI'ded, 
frost~ evident. O:>bbles 5%, pebbles 
lX. Color slightly darker than above, 
due possibly to higher /ll)isture ccntent. 

Sand, tan, fine to llEdiun, cobbly. Sand 153-8
~ to sub-ro.nled quartz as B86 
above, with 1-3% feldspar arvJ dark ac
~ry minerals. Cobbles ~ 
quartzi te, ard other very hard igneous 
crystalline rocks, prinBrily light-
colored. 

SaM, same as above with higher perce1t- 165-8



-------

IIUIl..Jl{; AN> SAHP[JH; UX; ~t 3 of 6ecology ani eM.raJISlt, inc.
 

Project: Sanlia Mixed \taste Lardfill Job tb.: =SX303:=.;;.:~3 _ Bori.rw tb.: SR-lB
 
~..;;.;....----

LitOOlogica1 Descriptioo
 
(Feet)
 

Vell ~tails Depth Symbol 

482-8-
001 

5/9/15/17 Blows.. 0 , SaM, reddish tan, DEdi\JII, silty, cob, 
10Jt Recoverybly; poorly sorted; silt (clay?) 15%,'"" v,'.' 

cobbles 1~. SaqUe dIy to slightly._e. 
, , ' mist; fairly cOOesiveliOOw:ated;. not as ·.. 

loose as above.o '0 
, , 

, "CJ
'" .
"
, 
0'-
.' 

19/BS/refusalSard, tan to brown, naii\JII to very55 ·, 
~ Recoverycoarse, clayey, cobbly. Clay 5%, silt',0' 
tb lab saqJle.3%, cobbles 5-1~; \/bite caliche coatingl::J '.' 

·
,

'

.. 00 cobbles ani in BBtrlx. Slightly 
· . mist. 
,· .. .. 

.. ,'0 
" .
 
'. ,
· .

•·"· , 
29/r:JJI65n5 BlowsSard, tan, very coarse, silty, cobbly; 492-8' , 
10Jt Recoverysilt 10-15%, quartzi te cobbles/gravel 837·.... 

,.C)o 5%, Dty to slightly mist; calcareoos.·,·. 
0', . 

.· ' ,·. .....
 

C; , .
 
· ' 6S 

• Q 

·0 ... 
.. 

, 

· ' . 
0'.. · .

' 

"
, 

.. 
0,· .. 
, : o.
 

70
 lOOnS/refusalSard, very coarse, tan, pebbly, silty;· · quartz pebbles/cobbles; calcareous, sa:r. Recovery· .o'
, " 

.~ :'. 
· .. 

·.0.·..
 

7S
 
· • 0 

· .... 



ecology an:I mvirmrmt, inc. I:RII.LlN; Nfl SAHPlJl{; UX;	 Sleet 4 of 6 

Boring th.: .::;58-:...;;..;18;...... _Project: SaRna Hixed \Taste lardfill Job th.: .::;SX30=3:::,3 _ 

U thologica1 Descriptien
 
(Feet)
 

Vell Details Depth S,yDbol 

~ ..· .... . · .-. 
'0 
- .-

•
 

.. .'.- ·..
 

·... .. .· 'J3/2B127/39 BlowsSS5-RSaM, very fire, light brown to tan,00 · 
lOOt' Recovery214silty, calcareous, slightly lOOist; silt 

2Qt.• • e .. 

·..... 
· .', .
 

·, ' ..
 · . 

, ....85 -' 

· . .·..·. ·. 
• ' .. 0 

'0' • 

.', ',0 
22126/4fJ1>':IJ511-8SaM, mediun to very coarse, tan to90 -. · _. 
Blows622loIhi tish tan, poorly sorted, gravelly, 

.' . 88% Recoverysilty; silt 10%, coarse gravel sr.; 
• • 0
 

C> ••
 I-==~ Drilling tight; 
coating 00 grains of all sizes. Sanq>le 
frosting en saRi grains, Wi te caliche 

very slO'J. 20· . 
o. . gallms vater 

added to role 
at ter driving 

slightly lOOist; calcareoos. 

.-· .. spli t spooo• 
· .· , 

95 · . 

· . 
~ ~.,,:.:.-' · . . 

' ..... · '. 
22132/35/37 Blows · .. : lOOt' Recovery720-8Sard, very fine, tan to brown, silty;·. 
Added 10 IOOre834silt 4Clt. 
gaUms of vater 

· .....
.- . 

to role.. .· .. 

1 



------

-- -

Sheet ~ ot ()ecology am env1ra111E!1t, inc. 

Borirlt No.: 53-18Project: Sarxlia Mixed Vaste Lardfill Job No.: ~SX30=3~3 __:--_ 

Litb>lagica1 Descriptioo .
 
(Feet)
 

veU Details Depth S,ynilol . 

, . 

o .• 
o 

·- ,

· .· .-. · -'-· . ·..."..· ..

··.. 

.'·.. 
.' · .·.-' ·- . 
· .. '. 
• 0 •• ,.·.. 
·. · '" 
· 
0:.'. 

' ... 
sam, very fine, tan, silty, pebbly, 

~---lloos of vater.

1001>100/refusal110 · :0 
'0'.: sat Recovet}'cobbly. 

Added 5 mre gal-·-.-· 
•"0·, .

. 

·· . ., 
0,0 
I, • • 

0 
,0· ,

.' ...' . 
o .~115 

. 
o • .
 

· o·
120 

· : :. 
-".: 

" .,.
 
· .. '.'
_. 31/28/28/24 B101JS 

silty, clayey; silt '0:, clay 10%; 755 
sam, very fine, light tan to brown, 268-8125 _..-' 

1<m Recovery
··..." plastic; slightly mist, calcareous, 

CIUlbly•. . ..',. _.· ' ... 



ecology am envitU1lB1t, inc. IIUI.lJN; NO SN4I.Ul{; 1m 9leet 6 of 6 

Project: Samia HiXE!d Vaste lardfill Job tb.: SX3033 Bo~ tb.: SB-18 

..
 

~H 

~' 

~ 

Veil Details Depth Synb>l U thologica1 Descrlptim ~le 
(FEet) tb. Type 

'/ ·..
/' ·· .-' 
)/ 

_..-' 
· ,· . 

" 
0, Sam, very fine, tan to reddish. tan, 950-8 100/200/125-... 

/. I · " 0 very silty, oobbly; cobbles quartzite; 11B Blows 

" ·.' 0 

/ 1 
0: . sam very CQItlBCted, slightly lOOist. lOOt Recovery 

'" 
10 nore gal.1cns/, ":.0 water added to 

· hole. 
'0' •

/, · . Cl· . ,
0 ... 

/, · .
'//l 135 •• c;)· ...
/< 0, 

, ' 
:,,0 

/, 
.. . . · . ' 
C1 ' • 

y ·. 
'Ii ·0 

" o • • 

/" · .
\ ·'. 
// 1/j() :: .0. 398-3

/\ 
• o. 364· 
· , 

~ -. 
I ·.
{ .. 

· . . . 
~ 

· .' 

/1 -' 
·, 

145 · 0 ·" 

I, • # 

/, 
· . • 
· : '. 
-' -

/1 

\\ · ,'" . 
// · .,. 

/' ,-' 

.-'. ' 

150 Sard, very fine, reddish tan; rot silt, 170/refusal 
slightly lOO18t; canpacted. No ~le. 

O%Rea:wery 

,..
 



"" APPENDIX B 
RADIOANALYTICAL DATA SUKHARIES 

B-1
 



Table 5-6 

CORCERTRATIONS 0,. TRITIUM, GROSS BETA, GROSS ALPHA, 
Ra-226, Th-2]2, ~-40, U-2]4, AND U-2]8 

IN SURFACE SOIL 0,. TIlE KWL6 

Radionuc1ide 

Grid Gross Gross 
Block H-3 Beta Alpha Ra-226 Th-232 K-40 u-234 U-238 

A-8 100(10) 28(5) <MDL 0.7(0.2) 1.1(0.4) 14(3) 0.7(0.1) 0.6(0.1) 

H-] 390(10) 22( 5) 10(6) 1.1(0.2) 1.0(0.4) 13(3) 0.9 (0.2) 0.9 (0.2) 

G-2 95(4) 21(5) 10(5) 0.4(0.2) 0.7(0.5) 13( 2) 0.6(0.1) 0.6(0.1) 

B-11 48(]) 22( 5) 5( 5) 0.7(0.2) 0.8(0.4) 24 (3) 0.5(0.1) 0.6(0.1) 

A-7 69(4) 28 (5) 5(5) 0.7(0.2) 0.6(0.3) 18(3) 0.6(0.1) 0.5(0.1) 

oJ-8 15(]) 27(5) 7( 5) 0.7(0.2) 1.4(0.4) 23(]) 0.5(0.1) 0.7(0.1) 

0-8 7 (]) 27(5) 9 (6) 1.4(0.2) 1.2(0.5) 18(3) 0.5 (0.1) 0.6(0.1) 

G-5 63(4) H( 5) 10(5) 0.7(0.2) 1.6(0.4) 26(3) 0.6 (0.2) 0.7(0.2) 

£-5 240(10) 26(5) <MDL 0.8(0.2) 0.8(0.3) 25 (]) 0.5(0.2) 0.7(0.2) 

C-6 79(4) 23(5) 7(5) 0.7(0.2) 0.6 (0.]) 22(3) 0.6(0.4) 0.8 (0.4) 

Note: Analytical uncertainties indicated in parentheses. 

'Units are pCi/9 except for tritium, which is pCi/m1 of extracted water. 

5-11
 



S MWL-MW2 

MWL-8Wl 
~ 500 ft South 

~ 

(':'::'::::':1 

c==J 

LEGEND 

Backfilled. Not Capped 

Filled and Capped 

In Use 

S 
- -

Existing Monitoring Well 

Surface Soil Grid System 

0 80 160 FEET 

o 20 40 
"'~'IiiiI-""'IoZ-liiiiiI-~~~ __,",,' 

METERS 

Figure 3-3: SURFACE SOIL SAMPLING AT GRID SYSTEM FOR 
THE MIXED WASTE LANDFILL 



Table 5-7
 

CORCERTRATIORS 0.. 'nUTIUII
 

/" 
SllHPLES FROM BOREHOLES 

L·(, 

Borehole 
Depth 
(teetl 1 2 3" 4 5 6** 

5 <MOL 13 (41 1,500(1001 91(41 37(3) 24(31 

10 <MOL 13(41 6,500(1001 61(51 98(61 <MOL 

15 3 (31 <MOL 17,000(1001 180 (10 I 34(31 

20 4(31 <MOL 14(21 49(41 41(51 300(101 

25 <MOL 4(41 29(21 37(31 6(31 1,200(1001 

30 <MOL 6(41 3(21 22(41 20(41 

35 <MOL <MOL 3 (21 12(31 <MOL 5,600(1001 

40 <MOL <MOL 3 (.2) 11 (41 <MOL 3,300(1001 

45 <MOL <MOL 5(21 8(31 <MOL 1,300(1001 

50 4 (31 <MOL 4 (21 14 (41 <MOL 93(71 

60 <MOL <MOL 16(41 <MOL 18(4) 

65 

70 <MOL <MOL 5(21 <MOL <MOL 11 (41 

~ ..._... 80 <MOL 3 (21 <MOL 10(41 14(41 

90 <MOL <MOL 4 (41 <MOL 

95 <MOL 

100 <MOL <MOL 4(41 <MOL 

105 <MOL 

110 <MOL 30(41 

120 <MOL <MOL 

130 <MOL 

140 <MOL <MOL" 

150 <MOL 

Analytical uncertainties indicated in parentheses. 

NA - Data not available.
 
-- = No sample.
 

"Sample from 145 feet.
 
""Borehole 6 consisted of two angle borings 15 feet apart--one was sampled to 35 

linear teet and the other was sampled from 40 to 80 linear feet (see Section 
3.5) • 
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Table 5-10a 

COIICEIITRATIOII RAIIGES FOR VOLATILE ORGANIC
 
COKPOUIIDS (TCL) III SUBSOIL SAMPLES
 

Concentration 
Range 

Compound (mg/kg) 

chloromethane 
bromomethane 
vinyl chloride 
chloroethane 
methylene chloride 
acetone 
carbon disulfide 
l,l-dichloroethene 
l,l-dichloroethane 
trans-l,2-dichloroethene 
chloroform 
1,2-dichloroethane 
2-butanone 
l,l,l-trichloroethane 
carbon tetrachloride 
vinyl acetate 
bromodichloromethane 
1,2-dichloropropane 
trans-l,3-dichloropropene 
trichloroethene 
dibromochloromethane 
1.1.2-trichloroethane 
benzene 
cis-l.3-dichloropropene 
2-chloroethylvinyl ether 
bromoform 
4-methyl-2-pentanone 
2-hexanone 
tetrachloroethene 
1,1,2,2-tetrachloroethane 
toluene 
chlorobenzene 
ethylbenzene 
styrene 
total xylenes 

DOL 
DOL 
DOL 

<0.005-0.017 
<0.010-0.280 

DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 

<0.010-0.078 
DUL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 
BOL 
DOL 
DOL 
DOL 
DOL 
DOL 
DOL 

<0.005-0.600 
DOL 
DOL 
DOL 
DOL 

DOL - Delow Detection Levels 

5-19
 



Tabl. 5-10b 

COBCElft'RATIOIi RANGES "OR SEKI-VOLATILE 
ORGARIC COMPOUNDS (TCL) III SUBSOIL SAMPLES 

Concentration 
Compound Range 

(mg/kg) 

bis(2-chloroethyl)ether 
1,3-dichlorobezene 
l,4-dichlorobenzene 
l,2-dichlorobenzene 
bis(2-chlorolsopropyl)ether 
N-nitrosodipropylamine 
hexachloroethane 
nitrobenzene 
Isophorone 
bis(2-chloroethoxy)methane 
l.2.4-trichlorobenzene 
napthalene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
2-chloronaphthalene 
dimethyl phthalate 
acenaphthylene 
fluorene 
acenaphthene 
2.4-dinitrotoluene 
2.6-dinitrotoluene 
diethylphthalate 
4-chlorophenyl phenyl ether 
N-nitrosodiphenylamine 
4-bromophenyl phenyl ether 
hexachlorobenzene 
phenanthrene 
anthracene 
di-n-butyl phthalate 
fluoranthene 
benzidine 
pyrene 
butyl benzyl phthalate 
3,3'-dichlorobenzidine 
benzo(a)anthracene 
bis(2-ethylhexyl)phthalate 
chrysene 
di-n-octyl phthalate 
benzo(b)tluoranthene 
benzo(k)fluoranthene 
benzo(9a)pyrene 
indenoll.2.3-cd)pyrene 
dibenzo(a;h)anthracene 
benzo(ghi)perylene 
phenol 
2-chlorophenol 
2-nitrophenol 
2.4-dimethylphenol 
2.4-dichlorophenol 
4-chloro-3-methylphenol 
2.4.6-trichlorophenol 
2.4-dinitrophenol 
4-nitrophenol 
4.6-dinitro-2-methylphenol 
pentachlorophenol 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
DOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

<0.330-1.000 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

<0.330-1. 300 
BOL 
DOL 
DOL 
BOL 
BOL 
DOL 
BOL 
DOL 
DOL 
BOL 
DOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

BOL - Below Detection Level 

5-20 



Table 5-11 

COlfCElITRATIOft RANGES FOR IlETALS (TCL) 1ft 
SUBSOIL SNU'LES 

concentration 
Range 

Parameter (mg/kg) 

Aluminum 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Nickel 
silver 
Sodium 
Vanadium 
Zinc 

1,910-7,790 
<	 6.00 
16-237 

0.15-0.70 
<0.50-0.97 
1.27-18.0 
1. 00-6.80 
6.30-70.0 

3,300-12,400 
2.20-1170 

69.50-331 
1.70-21.50 

< 1. 00 
21. 00-1, 400 
5.50-22.20 

17.60-66.90 

5-21
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--
--

--

--
--
--
--
--

Depth 
(feet) 

--0

5 

10 

15 

20 

25 

30 

35 

40 

U1 45I 
N 
W 50 

60 

70 

80 

90 

100 

110 

120 

125 

130 

135 

140 

150 

S8-11 

0.7 

-

-

22.0 

45.0 

-

Table 5-12 

DETECTED VOLATILE ORQABIC VAPOR 
CONCENTRATIONS FROM HNu PS-10l PID MONITORING, SEPTEMBER, 

(parts per million) 

8orehole 

58-1 58-2 S8-4 S8-5 

1.0(13 ft) - - 
1. 0 (17.3 ft) 

1.0(26 ft) -- 1.8 
20.0 - 1.0 

-- - 12.0 -
- - 1.5 

140.0(52 ft) - 2.6 0.4 

4.0 -- 2.0 1.0 

- -- 1.0 

-- -- 3.5 

-- 8.0 50.0 0.2 

-- - 2.0 600.0 

-- - - 0.6 

- 8.0 

- 70.0 

-- -- - 0.6 

- -- -- 2.0 

-- -- -- 1.5 

1""\ • 

1989 

58-6 S8-7 

-

-

1.0 

2.5(43.3 ft) 

-

220.0 

21.0 

10.0 

-
-

-

2.0 

3.0 

2.0 



Table B-1 

ItKA1I CORC£lII'l'llATIORS· 01' GROSS BETA
 
IR SOIL SAllPLES I'ROM BOREHOLES REAR '!'UE KNL
 

Concentration 
(pCi/g) 

Number of standard 
Borehole Samples Mean Deviation Range 

1 13 23 4 16 to 29 

2 18 24 3 16 to 29 

3 14 21 5 14 to 28 

4 14 20 7 9 to 28 

5 21 22 4 12 to 27 

6 12 22 5 12 to 27 

7 14 23 3 19 to 27 

8 17 21 3 17 to 29 

9 16 21 4 13 to 29 

10 12 23 3 17 to 29 

11 7 21 2 17 to 23 

12 13 24 4 15 to 29 

13 13 23 3 18 to 27 

14 15 24 3 20 to 30 

15 15 21 4 14 to 27 

16 13 22 5 14 to 28 
17 15 22 4 14 to 27 

TOTAL 242 9 to 30 

[QTREPORTS)SX3034:D2722, ~3406, PM = 31 



'I'able B-2 

CORCEIft'RA'I'IORS OF GROSS BETA 
IR SOIL SMPLES FROIl BOlUI:UOLES 

(pCi/'l) 

Borehole 
Oepth 
(feet) 1 2 3 4 5 6·· 

5 16(5) 26(51 22(5) 28(5) 26(5) 27(5)
 

10 20(4) 23(5) 22(5) 25(5) 19(5) 23(5)
 

15 27(5) 24(5) 15 (5) 27(5) 26(5)
 

20 21(4) 16(4) 15(4) 28 (5) 26(5) 27(5)
 

25 24(5) 28(5) 28(5) 28(5) 24(5) 24(5)
 

30 22(4) 24(4) 25(5) 18(4) 24(5)
 

35 28(5) 24 (5) 28(5) 25(5) 24(5) 20(5)
 

40 22(5) 19 (5) 18(4) 17(5) 25(4) 18(4)
 

45 26(5) 24(5) 14(5) 26(5) 22(5) 26(5)
 

50 24(5) 23(4) 19(4) 15(4) 25(5) 27(5)
 

60 25(5) 26(5) 19(4) 20(4) 13(6 )
 

65
 

70 21(5) 19(5) 26(5) 13(4) 21(4) 22(8)
 

80 29(5) 20(5) 12(4) 19(5) 12(6)
 

90 29(5) 22(5) 14 (4) 19(5)
 

95 26(5)
 

100 23(5) 26(5) 9(4) 23(5)
 

105 18(5)
 

110 26(5) 12(4)
 

120 23(5) 21(5)
 

130 27(5)
 

140 23(5) 20(5)·
 

150 27(5)
 

[QT]SX3034:D2722, #3359, PM 17 

Analytical uncertainties indicated in parentheses. 

NA	 Oata not available. 
No sample. 

·Samp1e from 145 feet. 
··Boreho1e 6 consisted of two angle borings 15 feet apart--one Was sampled to 35 

linear feet and the other was sampled from 40 to 80 linear feet (see Section 
) . 





18 

5 

... Table B-2 (Coat.) 

,r 

Borehole 
Depth 
(feet) 13 14 15 16 17 

22(5) 23(5) 27(5) 16(4) 14(4) 23(5) 

10 24(4) 22(5) 25(5) 14(5) 26(5) 44(6) 

15 22(5) 21(4) 18 (4) 17(4) 20 (5) 29(5) 

20 27(5) 22(4) 14(4) 26(4) 27(5) 13(5) 

25 20(5) 20(5) 17(4 ) 28(5) 27(5) 26(5) 

30 18 (5) 22(5) 22(5) 22(4 ) 19(5) 28(5) 

35 18(4) 22(5) 26(5) 15( 4) 21(5) 25(5) 

40 23(4) 24( 5) 21 (4) 25(5) 25(5) 30(5) 

45 24(5) 20(5) 19(3) 16(4) 21(5) 36(6) 

50 27(5) 14(4 ) 28(5) 22(5) 25(5) 

60 26(5) 24(5) 22(4) NA 29(5) 

65 

70 24(5) 30(5) 21(4) 22(5) 28(5) 

80 23 (5) 29(5) 22(4) 23(5) NA 25 (5) 

... 90 25(4) 23(5) 21(4) 28(5) NA 34(5) 

95 

100 26(5) 23(5) 28(5)...* 

105 

110 11 (4) 

120 17(4) 

130 25(5) 

140 10(4) 

150 

[QT)SX3034:D2722, *3359, PM ~ 17 

Analytical uncertainties indicated in parentheses. 

NA ~ Data not available. 
No sample. 

·samp1e from 145 feet. 
··Borehole"6 consisted of two angle borings 15 feet apart--one was sampled to 35 

linear feet and the other was sampled from 40 to 80 linear feet (see Section 
) . 



Table B-3 

MXAR COftCERTRATIOftS OF GROSS ALPHA 
1ft SOIL SAIU'LES FRO" BOREHOLES ftEAR TilE KWL 

Concentration 
(pCi/gl 

Number of standard 
Borehole Samples Kean Oeviation Range 

1 10 7 2 <MOL to 11
 

2 18 11 4 <MOL to 16
 

3 14 8 3 <MOL to 13
 

4 10 6 2 <MOL to 12
 

5 16 7 3 <MOL to 13
 

6 7 14 7 7 to 26
 

7 10 8 2 <MOL to 12
 

8 17 9 4 <MOL to 16
 

9 16 9 3 5 to 18
 

10 12 11 ~ 7 to 18
 

11 7 6 2 <MOL to 9
 

12*
 

13 ·13 10 4 <MOL to 17
 

14 10 10 3 6 to 15
 

15 15 8 2 <MOL to 12
 
~1O!l 

16 13 9 4 <MOL to 16
 

17 15 5 5 <MOL to 15
 

TOTAL 203	 <MOL to 26
 

[QTREPORTS]SX3034:02722, 0407, PM = 31
 

Note:	 In the calculation of the mean and standard 
deviation. analytical values less than the MOL were 
set equal to the MOL when 50\ or more of the 
analytical values exceeded the MOL. 

*Ana1ysis not performed. 

w,,. 



Tabl. 8-4 

COBCBII'l'IlArIOBS or GHOSS ALPHA 
IB SOIL SAMPLES rHO" BOREIIOLES 

(pCi!g) 



rable B-C (Coot.) 

Borellole 
Deptll 
(feetl 7 8 9 10 11 12 

5 ••• 7(51 6 (51 7(51 ••• 

10 <MOL 9(61 11 (61 7( 61 ••• 

15 ••• 11 (61 18(8) 18(61 ••• 

20 7( 51 7(61 8 (61 16(7) <MDL ••• 

25 ••• 11 (61 12(71 7(6) ... 
30 11(6) NA <MOL ••• 

35 ••• 9(5) 7(5) ••• 

40 13(7) 10(6) <MOL ••• 

45 NA 7(5) 13(5) ••• 

50 6(5) <MOL 11(6) 5(4) ••• 

60 6 (6) 6(5) 10(7) NA 5(4) ••• 

65 8(6) 

70 7(5) 6 (6) 6(61 13(6) 5(5) ••• 

80 10(6) 16(7) 7(6) 12(7) 9(51 ••• 

90 12(6) 12(6) 10(5) 

95 NA 

100 10(6) 5(4) 

105 

110 7( 6) 

120 7 (5) 

130 6( 6) 

140 

150 

[QT]SX3034:D2722, 13360, PM = 17 

Analytical uncertainties indicated in parentheses. 

NA a Data not available • 
• No sample. 

·Sample from 145 feet. 
··Borellole 6 consisted of two angle borings 15 feet apart--one was
 

sampled to 35 linear feet and tile otller was sampled from 40 to 80
 
linear feet (see Section ).
 

···Analysis not performed. 



~.bl. B-t (CODt.) 

BOE"ehole 
Depth 
(teet) 13 14 15 , 16 17 18 

5 8(6) 13(7 ) 10(5) <MOL <MOL 5(5) 

10 17(7 ) 15(71 10(6) <MOL <MOL 11(6) 

15 13(7 ) 11 (6) 10(5) 9 (5) 15(7) 9 (6) 

20 16(7) 12(6) 10(7) <MOL 10(6) 6(5) 

25 6(6) 9 (6) 6(5) 5(4) 10(6) <MOL 

30 7 (5) 6( 6) <MOL 12(7) <MOL <MOL 

35 11(7 ) 7(6) 10(6) <MOL <MOL <MOL 

40 11 (6) 6(5) 7(61 10(6) <MOL 15(7) 

45 7 (61 10(6) 8 (5) 6 (5) 8(5) 9(61 

50 8 (6) 6 (6) 15(6) 6(6) 7(6) 

60 7 (5) *** 5(4) NA 10(6) 

65 

70 11 (6) *** <MOL 8(6) 7(6) 

80 <MOL *** 8(6) 10(6) NA 9(6) 

90 12(6) *** 12(6) 16(7) NA 8 (6) 

95 

100 *** 9( 61 7(6) 

105 

110 6(5) 

120 6(5) 

130 10(6) 

140 <MOL 

150 

(QT)SX3034:02722, *3360, PM c 17 

Analytical unceE"tainties indicated in parentheses. 

NA Data not available . 
.. No sample. 

*Sample trom 145 feet. 
**Borehole 6 consisted ot two angle borings 15 feet apart--one was sampled 

to 35 linear feet and the other was sampled from 40 to 80 linear feet 
(see Section ). 

***Analysis not performed. 



Table 8-5 

KEAR OORCBB'l'RATIO~S OF Ra-226
 
IR SOIL SAllPLES FROM BOREUOLES REAR TUE IIWL
 

Concentration 
(pCi/g) 

Number of Standard 
Borehole Samples Mean Deviation Range 

1 13 0.8 0.3 0.4 to 1.4
 

2 18 0.9 0.3 0.4 to 1.5
 

3 14 0.7 0.2 0.3 to 1.1
 

4 14 0.9 0.3 0.4 to 1.5
 

5 21 0.8 0.3 0.4 to 1.8
 

6 12 0.8 0.2 0.6 to 1.3
 

7 14 0.8 0.2 0.5 to 1.3
 

8 17 0.8 0.3 0.6 to 1.4
 

9 16 0.8 0.3 0.4 to 1.4
 

10 12 NA NA NA
 

11 7 0.7 0.2 0.5 to 1.0
 

12 13 0.7 0.3 <MDL to 1.1
 

13 13 0.8 0.3 <MOL to 1.5
 
\<"iif 

14 15 0.6 0.3 <MOL to 1.3
 

15 15 0.8 0.2 0.4 to 1.2
 

:YhW 

16 13 0.7 0.2 0.4 to 1.3
 

17 15 NA NA NA
 

TOTAL 242	 <MOL to 1.8 

[QTREPORTS)SX3034:D2722. 113413. PM = 31
 

Note:	 In the calculation of the mean and standard devia
tion, analytical values less than the MOL were set 
equal to the MDL when 50\ or more of the analytical 
values eltceeded the MDL. 

NA	 Data not available. 



Table 8-6 

COSCElft'llATIOSS 0.. aa-226 
IS SOIL SAMPLES ..ao" BOREHOLES 

(pCi/9) 

Borehole 
Depth 
(feet) 1 2 3 4 5 6** 

5 0.7(0.2) 0.7(0.4) 1.0(0.4) 1.1(0.2) 0.7(0.2) 0.7(0.1) 

10 0.4(0.2) 1.1(0.4) 0.7(0.4) 1.5(0.4) 0.5(0.3) 1.0(0.4) 

15 1.4(0.2) 0.9(0.5) 0.6(0.4) 0.9(0.1) 0.8(0.2) 

20 0.5(0.3) 0.9(0.4) 0.4(0.2) 0.8(0.4) 1.0(0.4) 1.1(0.4) 

25 0.6(0.1) 1.1(0.4) 0.6(0.2) 0.4(0.1) 0.9(0.1) 0.6(0.2) 

30 0.5(0.4) 1.1(0.3) 0.4(0.2) 0.7(0.3) 0.4(0.4) 

35 0.9(0.4) 0.9(0.4) 0.3(0.3) 0.7(0.2) 0.6(0.1) 0.8(0.2) 
ow 

40 0.5(0.3) 1.4(0.6) 0.9(0.3) 1.0(0.4) 0.8(0.3) 0.6(0.3
 

45 0.7(0.3) 0.6(0.3) 0.6(0.3) 0.7(0.1) 0.8(0.1) 0.7(0.2)
 

50 1.0(0.3) 0.9(0.4) 0.6(0.3) 0.6(0.3) 1.8(0.5) 0.6(0.3)
 

60 1.0(0.3) 1.5(0.5) 0.6(0.4) 0.9(0.5) 1.0(0.3)
 

65
 

70 0.7(0.6) 0.5(0.2) 0.8(0.3) 1.0(0.3) 1.0(0.5) 0.6(0.4)
... 
80 1.0(0.3) 0.5(0.2) 1.4(0.4) 0.9(0.4) 1.3(0.6) 

90 1.0(0.5) 0.8(0.4) 1.0(0.3) 0.6(0.6) 

95 1.0(0.4) 

100 1.0(0.3) 1.1(0.3) 1.0(0.5) 0.7(0.4) 

105 0.9(0.3) -
110 0.4(0.4) 1.0(0.4) 

120 0.5(0.2) 0.6(0.4) 

130 0.9(0.3) 

140 1.5(0.5) 0.6(0.4)* 

150 1.0(0.4) 

...
 

[QT)SX3034:D2722. #3362, PM - 17 

Analytical uncertainties indicated in parentheses. 

NA	 D Data not available . 
.. No sample. 

*Sample from 145 teet. 
**Borehole 6 consisted of two angle borings 15 feet apart--one was
 

sampled to 35 linear teet and the other was sampled from 40 to 80
 
linear teet (see section ) .
 



.'" 

[QT)SX3034:D2722, #3362, PM = 17 

Analytical uncertainties indicated in parentheses. 

NA	 = Data not available. 
- No sample. 

"Sample from 145 feet. 
""Borehole 6 consisted of two anqle borinqs 15 feet apart--one was sampled 

to 35 linear feet and the other was sampled from 40 to 80 linear feet 
(see Sect ion I. 



Table B-6 (Cont.) 

Borehole 
Depth 
(feet) 13 14 15 16 17 18 

5 1.5(0.7) <MDL 0.5(0.~) 0.6(0.3) NA 0.7(0.3) 

10 0.8(0.4) <MOL 1.0(0.4) 1.3(0.4) NA 0.7(0.3) 

15 0.7(0.3) 0.5(0.3) 0.8(0.3) 0.6(0.3) NA 0.4(0.3) 

20 1.3(0.3) 0.6(0.3) 0.7(0.4) 0.5(0.4) NA 1.110.3) 

25 0.5(0.2) O. 5( 0.3) 0.6(0.3) 0.9 (0.2) NA 0.4 (0.3) 

30 0.6(0.3) 0.7(0.3) 1.0(0.3) 0.6(0.3) NA 0.5(0.3) 

35 0.7(0.3) <MOL 0.6(0.2) 0.4(0.3) NA 0.6(0.4) 

40 0.7(0.4) O. 5( 0.3) 0.8(0.3) 0.8(0.3) NA 1.4(0.4) 

45 0.8(0.3) 0.8(0.3) 0.6(0.2) 0.9(0.4) NA 0.7(0.4) 

50 0.5(0.3) 1.2(0.3) 0.8(0.4) NA 1.3(0.4) 

60 <MDL 0.8(0.3) 0.4 (0.2) NA 0.6(0.3) 

65 

70 0.6(0.3) 0.7(0.3) 0.6(0.2) 0.5(0.3) 0.5(0.4) 

80 0.7(0.3) 0.7(0.4) 1.2(0.3) 0.6(0.3) NA 0.4(0.3) 

90 0.6 (0.4) 0.5(0.3) 0.9 (0.3) 0.8(0.6) NA 0.6(0.3) 

." 95 

100 1.3(0.4) 0.8(0.3) 0.9(0.4) 

105 

110 0.5(0.5) 

120 0.6 (0.4) 

130 0.6(0.4) 

140 0.6 (0.4) 

150 

[OT]SX3034:D2722, 83362, PM 17D 

Analytical uncertainties indicated in parentheses. 

NA - Data not available. 
NO sample. 

·sample from 145 feet. 
··Borehole 6 consisted of two angle borings 15 feet apart--one was sampled 

to 35 linear feet and the other was sampled from 40 to 80 linear feet 
(see section ) • 

...
 



Table B-7 

REAR CORCEB'l'RATXORS OF Tb-232
 
XB SOXL SAKPLES FIlO" BOREHOLES BEAll THE ItWL
 

Concentration 
(pCi/g) 

Number of Standard 
Borehole Samples Mean Deviation Range 

1 13 1.2 0.7 <MOL to 2.4 

2 18 1.3 0.6 <MOL to 2.2 

3 14 0.9 0.5 <MOL to 2.1 

4 14 1.1 0.5 <MOL to 1.9 

5 21 1.2 0.6 <MOL to 3.0 

6 12 1.1 0.4 <MOL to 2.0 

7 14 1.1 0.5 <MOL to 2.1 

8 17 0.9 0.2 0.6 to 1.4 

9 16 1.2 O.S <MOL to 2.1 

10 12 NA NA NA 

11 7 <MOL" <MOL to 2.2 

12 13 1.4 0.6 <MOL to 2.3 

13 13 1.2 0.6 <MOL to 2.6 

14 15 1.1 0.5 <MOL to 2.1 

15 15 1.4 0.8 <MOL to 2.8 

16 13 1.0 0.5 <MOL to 2.4 

17 15 NA NA NA 

TOTAL 242	 <MOL to 3.0 

[QTREPORTS)SX3034:02722, 13458, PM = 31 

Note:	 In the calculation of the mean and standard devia
tion, analytical values less than the MOL were set 
equal to the MOL when 50\ or more of the analytical 
values exceeded the MOL. 

"rewer than 50\ of the analytical values exceeded the MOL. 
See data in Table E. 

NA	 Data not available. 



Tabl. 11-1 

CORCElI'l'IlATIORS or 'l'h-232 
IR SOIL SAMPLES rROK BOREIIOLES 

(pci/g) 

Borehole 
Oepth 
Ifeet) 1 2 3 4 5 6·· 

5 1.710.5) 1.110.6) 1.110.7) 0.710.3) 1.610.3) 0.810.3) 

10 0.910.8) <MOL <MOL 0.810.7) 1.010.7) 1.110.7) 

15 0.710.3) 2.210.8) <MOL 0.710.2) 0.910.3) 

20 <MOL <MOL 1.510.7) 1.410.6) 1.510.9) 1.710.9) 

25 0.410.1) <MOL 1.110.7) 1.910.4) 0.710.2) 1.210.5) 

30 <MOL 1.510.5) 1.610.8) <MOL 3(1) 

35 <MOL 1.810.7) 2.110.7) 0.610.3) 1.010.2) 0.610.3) 

40 1.910.6) 1.910.7) 0.510.4) 1.910.6) 0.910.7) <MOL 

45 1.010.5) 0.910.4) 0.410.3) 0.910.2) 0.910.3) 1.210.3) 

50 0.410.4) 2.210.9) <MOL 1.010.5) <MOL 1.310.8) 

60 2.210.6) 0.810.5) 1.910.6) 1.310.7) 1.410.9) 

65 

70 2.410.8) 1.310.9) <MOL 0.910.6) 0.710.6) 2.010.9) 

80 2.210.6) 0.610.4) <MOL <MOL 0.810.6) 

90 2.0 I 0.8) <MOL <MOL 2.010.7) 

95 0.510.5) 

100 1.710.81 0.610.4) 0.910.7) <MOL 

105 1.2(0.5) 

110 1.411.1) 1.810.6) 

120 1.010.6) 1.810.8) 

130 <MOL 

140 <MOL 1.810.6)· 

150 0.810.7) 

[QT]SX3034:01722. #3403. PM - 17 

Analytical uncertainties indicated in parentheses. 

;...... 

NA = Data not available. 
= No sample. 

·Sample from 145 feet. 
··Borehole 6 consisted of two angle borings 15 feet apart--one was 

to 35 linear feet and the other was sampled from 40 to 80 linear 
Isee Section ). 

sampled 
feet 



~.bl. B-1 (Coat.) 

Borehole 
Oepth 
(teet) 7 8 9 10 11 12 

5 0.9(0.2) 0.7(0.3) 1.1(0.4) NA 1.5(0.5) 

10 1.7(0.6) 1.1(0.4) 1.9(0.7) NA <MOL 

15 1.3(0.3) 1.4(0.4) 1.8(0.9) NA <MOL 

20 <MOL 0.7(0.3) 1.6(0.4) NA <MOL 1.2(0.7) 

25 0.8(0.3) 0.8(0.3) 0.8(0.6) NA 1.3(0.6) 

30 1.9(0.8) 0.7(0.3) 2.2(1.0) 2.1(0.9) 

35 0.9(0.3) 0.7(0.3) 1.6(0.8) 0.9(0.7) 

40 1.0(0.4) 0.8(0.5) <MOL 2.2(0.9) 

45 NA 0.9(0.3) NA 0.7(0.6) 

SO <MOL 0.6(0.2) <MOL <MOL 1.6(0.7) 

60 <MOL NA <MOL NA 1.0(0.6) 1.3(0.5) 

65 2.1(0.7) 

70 <MOL NA 2.1(0.7) NA 1.1(0.6) 1.4(0.8) 

80 <MOL NA 2.0(0.6) NA <MOL 2.3(0.9) 

90 <MOL NA 1.1(0.6) 

95 NA 

100 0.9(0.5) 1.1(0.5) 

105 

110 <MOL 

120 0.7(0.5) 

130 <MOL 

140 

150 

[OT)SX3034:02722, #3403, PM = 17 

Analytical uncertainties indicated in parentheses. 

NA = Oata not available . 
• No sample. 

"Sample from 145 feet. 
""Borehole 6 consisted of two angle borings 15 

to 35 linear teet and the other was sampled 
(see Section ) . 

feet 
from 

a
40 

par
to 

t--o
80 

ne 
lin

was 
ear 

sampled 
feet 



Tabl. .., (Cont. ) 

Borehole 
Oepth 
(feet) 13 14 15 16 17 18 

:'. 
. "' 
" 

5 1.0(0.5) 2(1) 0.8(0.8). <MOL NA 0.7(0.5) 

10 <MOL <MOL 1.2(0.9) 2.4(0.9) NA 1.1(0.8) 

15 1.4(0.6) <MOL 1.1(0.7) 0.6(0.4) NA 0.5(0.4) 

20 <MOL <MOL 2.1(1.0) 0.9(0.5) NA o.9( 0.5) 

25 1.5(0.6) 0.8 (0.6) 2.7(0.8) <MOL NA 0.6(0.4) 

30 0.8(0.4) <MOL <MOL 0.5(0.4) NA 0.9(0.6) 

35 . <MOL <MOL <MOL <MOL NA 1.3(0.8)
 

40 <MOL 1.6(0.9) 0.6(0.5) 1.0(0.5) NA 1.3(0.8)
 

45 <MOL 1.3(0.6) <MOL <MOL NA 0.6(0.5)
 

50 1.7(0.8) 1.3(0.7) <MOL NA 0.9(0.8)
 

60 2.6(1.0) 1.0(0.8) 1.6(0.6) NA 1.3(0.5)
 

65
 

70 1.6(0.4) <MOL 0.6(0.4) 1.0(0.6) <MOL
 

80 1.5(0.8) 1.6(0.7) 0.9(0.8) 1.2(0.8) NA 1.0(0.6)
 

90 1.2(0.7) 0.9(0.4) 2.6(0.9) 1.4(0.6) NA 1.2(0.6)
 

95
 

100 2.1 (0.8) 2.8(0.8) 1.2(0.7) 

105 

110 1.6 (0.9) 

120 1.2(0.6) 

130 0.9 (0.6) 

140 0.6(0.4) 

150 

[QT)SX3034:02722, 113403, PM 17 

Analytical uncertainties indicated in parentheses. 

NA Oata not available. 
No sample. 

*Sample from 145 fe.t. 
**Borehole 6 consisted of two angle borings 15 feet apart--one was sampled 

to 35 linear feet and the other was sampled from 40 to 80 linear feet 
(see Section ). 



'1'ab1. 8-9 

JIEAII COIICBII'1'RA'l'XOIIS or 1[-40
 
XII SOXL SMPLES rRO" BOIlBHOLBS IlEAR 'l'HE IQfL
 

Concentration 
(pCi/g) 

Number of Standard 
Borehole Sample. Mean Deviation Range 

1 13 20 4 14 to 28 

2 18 20 3 16 to 27 

3 14 19 5 12 to 28 

4 14 17 3 9 to 24 

5 21 20 4 14 to 28 

6 12 20 3 17 to 26 

7 14 19 3 14 to 24 

8 17 9 1 7 to 12 

9 16 20 4 15 to 31 

10 12 NA NA NA 

11 7 23 4 17 to 26 

12 13 23 9 10 to SO 

13 13 18 4 11 to 24 

14 15 18 4 12 to 23 

15 15 19 4 10 to 23 

'~1'" 

16 13 20 5 10 to 26 

17 15 NA NA NA 

TOTAL 242 9 to 50 

[QTREPORTS]SX3034:D2722, #3459, PM = 31 

NA Data not available. 



'l'abl. 8-10 

CORCER'l'RA'l'IORS OF K-40
 
IR SOIL SAllPLES FROM BORElIOLES
 

(pCl/g)
 

Borehole 
Depth 
(teet I 1 2 3 4 5 6·· 

5 14 (21 17(61 25(61 17(31 18(21 19 (2) 

10 20(7) 18(61 15(51 9(5) 23(61 23(6) 

15 20(31 21171 21(61 18(2) 26 (31 

20 23 (61 18(61 26(61 18(61 24(71 20(61 

25 17(21 17(61 14(4) 17(21 16(21 18(21 

30 20(8) 23(6) 22(6) 24171 26(7) 

35 17(8) 23 (71 12(4) 19(2) H( 2) 23(31 

40 15 (81 18(6) 19(5) 16(6) 23(6) 19 (6) 

45 15(61 23(6) 17(5) 16(21 18(2) 17 (2) 

50 18(41 16(61 14(51 13(51 28(71 17(6) 

60 25(71 23(61 17(51 20(6) 24(61 

65 

70 28 (11) 17(7) 28(6) 16(71 18(6) 18(6) 

80 25171 21(61 16171 20(61 17(61 

90 20(7) 16(51 21 (7) 19(6) 

95 00 19(61 

100 21(7) 19(5) 17(6) 22(6) 

105 17(5) 

110 18(6) 24(6) 

120 25(6) 19 (7) 

130 26(71 

140 27(7) 18 (6)· 

150 16(7) 

[QT)SX3034:D2722, 0364, PM - 17 

Analytical uncertainties indicated in parentheses. 

NA '" Data not available. 
.. No sample. 

·Sample from 145 feet. 
··Borehole 6 consisted of two angle borings 15 teet apart--one was sampled 

to 35 linear teet and the other was sampled from 40 to 80 linear feet 
(see section ) . 







'rabl. B-tl 

JIBAlI COIIClI:nTRA'rIOllS OF U-2J4 AIm U-231 
lit SOIL SMPLll:S FRO" SD-J 

Radio
nuclide 

U-234 

Nu..ber ot 
Salllples 

14 

"ean 

O.lI 

Concentration 
(pCi/g) 

Standard 
Deviation Range 

0.2 0.5 to 1.0 

U-238 14 O.lI 0.1 

(OTREPORTS)SXJOJ4:D2722, 

0.5 to 0.9 

'3460, PH • 31 

... 



... 

'l'abl. 8-12 

COftCBRTRA'I'IOftS OF U-234
 
AIID U-238 1ft SOIL SAIU'LES FROII S8-3 AIID S8-18
 

(pCi/gl
 

S8-3 58-17 58-18 

... 
Depth 
(feet) U-234 U-238 U-234 U-238 U-234 U-238 

5 0.8(0.2) 0.7(0.2) NA NA * 

I/O 
10 

15 

1.0(0.3) 

0.6(0.1) 

0.9(0.2) 

0.8(0.2) 

NA 

NA 

NA 

NA 

* 

* 

20 0.5(0.1) 0.5(0.1) NA NA * * 

... 

-
25 

30 

35 

0.8(0.1) 

0.6(0.1) 

1.0(0.2) 

0.9(0.1) 

0.6(0.1) 

0.8(0.1) 

NA 

NA 

NA 

NA 

NA 

NA 

* 

* 

* 

* 

* 

* 

40 0.6 (0 .2) 0.6(0.1) NA NA * * 

45 0.6(0.2) 0.7(0.2) NA NA * * 

50 0.9(0.2) 0.8(0.1) NA NA * * 

60 NA NA * 

70 0.8(0.2) 0.9(0.2) 

80 0.9(0.2) 0.7(0.1) NA NA * 

90 0.8(0.2) 0.9(0.2) NA NA 0.8(0.1) 1.0(0.2) 

100 1.0(0.2) 0.9(0.2) 0.9(0.1) 0.9(0.1) 

110 1.0(0.2) 0.8(0.1) 

120 1.0(0.2) 1.0(0.2) 

- 130 1.0(0.2) 1.1(0.2) 

140 1.5(0.5) 1.0(0.4) 

150 

[QT)SX3034:D2722, *3404, PM - 28 

Analytical uncertainties indicated in parentheses.
 
-- .. No sample.
 
*Ana1ysis not pertormed.
 

NA Data not available.
 



'l'abl. 8-13 

IlADI0AIIALY'l'ICAL BESULTS "OB. ..IELD DUPLICATE SAlU'LES 

.. 
concentration 

(pCi/9 except Tritium 
[pCi/ml ot extracted water)1 

sample Sample 
Location Numbers Analysis sample sample , Error 

58-1, 30 teet 299-8-871, Tritium <MOL To come 
187-8-098 Gross beta 22(41 

Gross alpha 11 (61 
Ra-226 0.5(0.41 
Th-232 <MOL 
K-40 20(81 
Cs-137 <MOL 

58-4, 60 teet 913-8-416, Tritium 16 (41 12(41 28.6 
207-8-218 Gross beta 19(41 14 (41 30.3 

Gross alpha <MOL <MOL o 
Ra-226 0.6 (0.41 0.5(0.31 18.2 
Th-232 1.9(0.61 1.1(0.61 53.3 
K-40 17( 51 21(61 21.1 
cs-137 <MOL <MOL o 

58-5, 105 teet 126-8-394, Tritium <MOL <MOL o 
629-8-036 Gross beta 18(51 19(41 5.4 

... Gross a1pha* <MOL 10(61 66.7 
Ra-226 0.9(0.31 0.6(0.31 40.0 
Th-232 1.2(0.51 1.1(0.51 8.7 
K-40 17(51 15 (51 12.5 
Cs-137 <MOL <MOL o 

58-6, 60 teet 751-8-984, Tritium 18(41 18 (41 o 
719-8-271 Gross beta 13(61 11(61 16.7 

Gross alpha 20(51 21(51 4.9 
Ra-226 1.0(0.31 0.6 (0.41 50.0 
Th-232 1.4(0.91 0.6 (0 .61 80.0 
K-40 24(61 22 (61 8.7 
Cs-137 <MOL <MOL o 

... 58-8, 45 feet 331-8-565, Tritium <MOL <MOL o 
505-8-305 Gross beta 23(41 18(41 24.4 

Gross alpha 6 (51 7( 51 15.4 
Ra-226 0.7(0.21 0.6 (0.31 15.4 
Th-232 0.7(0.31 0.9(0.31 25.0 
K-40 10(2) 7(2) 35.3 
Cs-137 <MOL <MOL o 

58-10, 72 feet 307-8-187, Tritium <MOL <MOL o ... 253-8-937 Gross beta 19 (51 17(51 11.1 
Gross alpha 13(6) 8 (6) 47.6 
Ra-226 NA NA 
Th-232 NA NA - K-40 NA NA 
Cs-137 NA NA 

[QT)SX3034:02722, 13463, PM • 19 

Note: Analytical uncertainties indicated in parentheses. 

*In the calculation ot percent error, values less than the MOL were set equal to 
the MOL when the duplicate value exceeded the MOL. 

NA Data not available. 



~.bl. 8-13 (Coat.) 

,; Concentration 
IpCi/9 except Tritiu. 

[pCi/a1 ot extracted vaterl) 
Sa.p1e Saap1e 

Location Nulllberll Ana1yllis Sallp1e Sallp1e , Error 

58-11, 70 teet 074-8-569, Tri tiulI* <MOL 6(4) 66.7 
985-8-623	 Grollll beta 23(5) 24 (5) 4.3 

Gross alpha 5(51 9(5) 57.1 
Ra-226 0.7(0.3) 0.6(0.4) 15.4 
Th-232 1.110.6) 1.010.6) 9.5 
1<-40 17(7) 19(6) 11.1 
Cs-137 <MOL <MOL 0 

58-16, 35 teet 736-8-720, Tritium <MOL <MOL 0 
757-8-498	 Gross beta 15(4) 18(4) 18.2 

Gross alpha <MOL <MOL 0 
Ra-226 0.4(0.31 0.9(0.3) 76.9 
Th-232* <MOL 1.0(0.5) 35.3 
1<-40 21(6) 14(5) 40.0 
Cs-137 <MOL <MOL 0 

!/i'IiI'f 

58-17, 47.5 teet 018-8-162 Tritium 660(101 730(20) 10.1 
070-8-244	 Gross beta 21(5) 22(5) 4.7 

Gross alpha 8( 5) 8 (5) 0 
Ra-226 NA NA 
Th-232 NA NA 
1<-40 NA NA 
Cs-137 NA NA 

~ 

Sa-18, 35 teet 165-8-237 Tritium <MOL <MOL 0 
165-8-041	 Gross beta 25(5) 26(5) 3.9 

Gross a1pha* <MOL 7(6) 33.3 
Ra-226 0.6(0.4) 0.4(0.3) 40.0 

~ Th-232 1.3(0.8) 0.6(0.4) 73.7 
K-40 11(6) 23(6) 70.6 
Cs-137 <MOL <MOL 0 

[OT]SX3034:02722, 13463, PM • 19 

Note: Analytical uncertainties indicated in parentheses. 

*In the calculation ot percent error, values less than the MOL were set equal to 
the MOL when the duplicate value exceeded the MOL. 

NA Oata not available. 




