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SUMMARY OF CONCLUSIONS 

. . . . 

· Project No. 59-010145.001 

The proposed project involves the construction of a new pump house and influent storage tank vault 
building and a new manhole at Los Alamos National Laboratory (LANL). The project will be located 
within Technical Area (TA)-50. 

According to the present conceptual design, the building will have an approximate overall floor area of 
8,250 square feet. The proposed structure will be one to two stories in height; and will be relatively 
lightly loaded. The building's lowest structural elements will range from about 10 to 20 feet below 
existing site grades. Open temporary excavations for the building will range from 10 to 20 feet in depth. 
The proposed manhole will be located approximately 100 feet west of the new building. 

The subject project was originally planned as an environmental assessment to be performed by others. 
The environmental assessment included the drilling of eight borings with continuous sampling at pre­
determined intervals. The subject geotechnical investigation component to the project was added at a 
later time. The geotechnical investigation was to utilize the field investigation element of the · 
environmental as$essment to generate field data for the subject report. 

Eight (8) borings were drilled for the project using a CME 75-drill rig. The majority ofthe borings were 
drilled to depths ranging from 23 to 26.5 feet below the ground surface. Boring B-2 was advanced for 
the purpose of environmental soil characterization and was completed to a total depth of about 90 feet. 
However, for the purpose of this geotechnical investigation, Boring B-2 _was logged to a depth of 25 
feet. All borings were continuously logged by a field engineer and samples were taken at 5-foot intervals 
or closer where appropriate. Field resistivity measurements were performed near the proposed building 
site. The field resistivity test results are presented in Appendix F. · 

Fill material .was encountered in all the borings to depths of between l to 9 feet below the existing 
ground surface. In two of the borings, B-1 and B-2, native sandy lean clay soils were encountered 
beneath the fill and extended to depths of 4 to 5 feet. Beneath the fill material and native soils, we 
encountered volcanic· tuff in all of the borings drilled for the project at depths of between 2 to 9 feet 
below existing grade. No groundwater was encountered in any of the borings at the time of the 
investigation. Laboratory testing of selected soil samples indicated that in-situ water contents generally 
ranged from about 6 to 20 percent. 

Based upon the results of this investigation, the bearing elevation of the proposed building will be within 
the zone of volcanic tuff. Major cuts will be required in order to prepare the site for construction. To 
provic;le a uniform bearing surface, it is our opinion that the proposed structure can be safely supported 
on a monolithic mat or raft, or a spread type footing, bearing directly on volcanic tuff. This would 
involve overexcavating into the volcanic tuff beneath the entire building area. 

Suitable ultimate bearing capacity for the volcanic tuff is 18,000 pounds per square foot for conventional 
shallow foundations. Applying a factor of safety (FS) _of 3, an allowable bearing pressure of 6000 
pounds per square foot is recommended for design. Perimeter or exterior foundation support should be~ 
at.a minimum depth of 30 inches below finished grade and any interior footing support should. bear at a 
depth of 12 inches below finished floor slab. · 
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Total senJement for the foundation system designed and constructed as recommended is considered to 
be negligible. 

Horizonta~ loads acting on foundations, below grade walls and temporary shoring wi11 be resisted by 
friction acting along the base of the footing and by passive earth pressures against the side of the 
footings, walls and shoring. The frictional resistance acting along the base of footings founded on 
suitable foundation soils may be computed using a coefficient of friction equal to 0.50 with the normal 
dead load. Passive earth pressures acting against the side of footings, walls and temporary shoring may 
be assumed to be equivalent to 340 pounds per cubic foot for undisturbed native soil and fill material 
and 420 pounds per cubic foot for volcanic tuff. · 

Passive pressure within the upper 1.0 foot of the ground surface should be neglected unless confined by 
concrete slabs-on-grade or pavement. The values given above may be increased by one-third for 
transient wind or seismic loads. 

Lateral pressure exerted against below grade walls and the manhole structure will depend upon their 
degree of restraint. Below grade walls braced or restrained at the top to limit movement to less than 0.1 
percerit of the height of the walls will be subjected to "at-rest" earth pressures. Below &J:ade walls which 
are not braced or restrained at the top will be subjected to "active" earth pressures. Recommended 
equivalent fuild pressures for design are: 

Undisturbed native soils and fill material 
Compacted granular backfill 
Volcanic tuff 

Active Pressure 
(psf/ft) 

34 
-40 
26 

The lateral pressures presented above are based upon a condition 
surcharge loads. · 

"At-Rest" Pressure 
(psf/ft) 

55 
60 
42 

of horizontal backfill with no 

For this site, the overburden soils consisting of clays can be considered as Type B soils, and all other 
overburden soils can be considered as Type C when applying the OSHA regulations for excavations. 
OSHA recommends a maximum slope inclination of 1:1 (horizontal:vertical) for Type B soils, and 1.5:1 
for Type C soils. Where an excavation extends through Type B soil into Type C soil conditions, the 
entire excavation should be sloped no less than 1.5:1. However, slopes may be flattened depending on 
conditions exposed during construction. If there is not adequate space for sloped excavations, shoring 
should be used. 

Two perpendicular resistivity lines ·were performed at the building site. Based on the results of the 
resistivity measurements, the soil and rock underlying the site exhibited resistivities of 56 to 299 ohm• 
meter (5600 to 299,000 ohm-cm) which falls within the expected range of soil resistivity at LANL, per 
Section 245 on the LANL Facility Engineering Manual. · 

This executive summary only provides a brief overview of the work performed and presented in the 
body of this report. lt is highly recommended that the reader of this executive summary also read the 
report in its entirety as there are specific details presented therein that are otherwise not discussed in this 
executive summary. · 
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1. INTRODUCTION 

1.1 GENERAL 

Project No. 59-010145.001 

This report presents the results of a Geotechnical Investigation perfonned for the proposed new pump 
house and influent storage tank vault building and new manhole to be located within the Technical Area 
(TA)-50, located at the Los Alamos National Laboratory (LANL) in Los Alamos, New Mexico. The 
purpose of the Geotechnical Investigation was to evaluate the physical properties of the soil and rock 
underlying the site vicinity, and to provide -recommendations for foundation types and depths, site 
grading and structural fill, excavation support, below grade walls, moisture protection, and construction 
considerations. 

The investigation included a general site reconnaissance, subsurface exploration, sampling of selected 
underlying soil and rock, field and laboratory testing, engineering analyses, and preparation of this 
report. The recommendations contained in this report are subject to the limitations presented herein. 

1.2 PROJECT DESCRIPTION 

A proposed new pump house and influent storage tank vault building is to be constructed near the 
southeast corner of the TA-50 facility. The design of this building will be performed according to LANL 
Engineering Standards, PC2. A new manhole will be located approximately I 00 feet to the west. Also 
included in the project is the installation of a new, buried radioactive-waste pipeline that receives flow 
from an upgradient, existing manhole structure. The Site Plan, Figure I, illustrating the conceptual 
project layout is presented in Appendix A. 

The proposed building will consist of a one to two-story structure with a below grade tank basin. The 
tank basin will include the tank vault and pump house which covers the entire building footprint The 
current conceptual design, based on the Conceptual Design Report (CDR) and drawings provided by 
Facility and Waste Operation - LA.NL, includes seven 43,000-gallon horizontal influent tanks within the 
below graded tank vault. The proposed building will be rectangular in shape with an extension on the 
West side and will be about 8,250 square feet in plan area as shown on Figure 1. The type of 
construction that will be employed "is unknown at this time; however, the building is expected to be 
relatively lightly loaded, with wall and column loads which are not expected to exceed about 3 kips per 
lineal foot and 59 kips, respectively. However, heavy floor loads are expected due to the seven influent 
tanks. An individual tank when filled will weigh on the order of360,000 pounds. The type of foundation 

· construction that will be employed to distribute the wall, roof, and tank loads is unknown at this · time. 
The building will be constructed with its lowest structural ~lement approximately l 0 to 20 feet below 
existing grades. Open excavations for the construction of the building will be required and will range 
from IO.to 20 feet in depth depending on the existing site grades around the proposed structure. 

An existing building (T A-50-83) along with existing paved parking, access road, and grass area 
currently occupy the project site. The existing structure will be removed prior to the excavation for the 
new building. Excavation for the new building may extend into TA-35, which is located to the east. 
Temporary relocation of a portion of a fence along this boundary may be required. A portion· of another 
existing fence located along the south boundary of the site may need to be permanently relocated. 
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Buried electrical lines provide service to the existing building from the south. Buried electrical and other 
possible unknown lines within the limits of the proposed excavation area will be placed out of service 
and removed. Known buried utility and service lines include a 2-inch water line, underground electrical, 
and 3-inch and 6-inch tritium lines; these lines may be affected by the excavation for the new building. 
It is our understanding that these buried lines are located to the north and east, aligned 45 degrees to the 
plan of the proposed excavation and are buried approximately 3 to 5 feet below existing grade. At their 
closest point, these lines will be approximately 7 feet from the northwest comer of the proposed 
excavation. 

2. SITE DESCRIPTION 

2.1 SURFACE CONDITIONS 

The site of the proposed building is located at the southeast corner of T A..:50 as shown on Figure 1. The 
area is currently occupied by an existing building (TA-50-83), paved parking areas and an access road, 
and landscaping. Building T A-50-83 is a single story structure, approximately 1500 square feet in plan 
area, and located near the northwest comer of the proposed building excavation. Exterior walls were 
observed to consist of metal siding. Paved parking and access roads are located to the south and north of 
TA-50-83. The majority of the site is relatively flat and slopes very gently downward toward the south 
and east. An existing embankment slope is located to the east of the present building and to the south of 
the pavement area. The slope is approximately 4 to 6 feet in height with an inclination of 1.5 - 2 to 1 
(horizontal to vertical). At the toe of the slope, the grade becomes relatively flat with only 1 to 2 feet 
change in elevation and extends 7 to 10 feet to an existing fence line. V ~getation around the site 
consisted of weeds and grasses covering the slope and low-lying areas. ' 

The location of the proposed manhole is approximately 120 feet west of the southwest comer of the 
existing TA-50-83 building as shown on Figure 1. An existing asphalt paved access road crosses the 
southeast half of the proposed construction limits of the manhole. · The northwest half of the proposed 
construction area consists of exposed fill soils. 

2.2 SUBSURFACE CONDITIONS 

The following presents the soil and rock conditions encountered in the eight exploratory borings drilled 
for this geotechnical investigation. The descriptions that follow are general in nature and represent the 
conditions encountered in the borings at the time they were drilled. For a more detailed description of 
the subsurface conditions encountered, refer to the logs of the exploratory borings presented in 
Appendix B. 

The surface ·soils encountered in the exploratory borings drilled at the site consisted of man-made fill 
material extending to depths ranging from 1 to 9 feet beneath existing grade. The fill generally consists 
of clayey sand, silty sand, and sandy lean clay soils of loose to medium dense or firm to hard 
consistency, and non-plastic to medium plasticity. Native soils were encountered beneath the fill soils in 
Borings 8-1 and 8-2 at depths of about 1 to 1.5 feet below existing grade and extended to depths of 
about 4 to 51feet below existing grade. The native soils were generally firm to very firm sandy lean clay 
of low to medium plasticity. 
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Underlying the native soil and fill material the borings encountered ·volcanic tuff. Toe volcanic tuff is a 
member of the Bandelier tuff, an ash flow deposit . which has been consolidated and welded to varying 
degrees. It is composed of mineral crystals, pumice, latite, and rhyolite fragments and is siliceous in 
composition. Toe volcanic tuff is porous. of low unit weight, and is generally soft and friable in 
comparison with other rock formations. Although soft from a geologic point of view, the volcanic tuff is 
considered hard from an engineering standpoint. Based on observations of rock cores retrieved by the 
continuous sampler from the eight exploratory borings, the tuff is fractured along primarily high-angle 
{>70 degree from horizontal) surfaces. The volcanic tuff extended to the maximum depth explored in 
the borings. 

A summary of the subsurface conditions, general lithology, and depth observed during the field 
exploration are presented in Table I below: 

Table 1 
Subsurface Condition Summary 

Exploratory Depth Interval (ft) Lithology Boring 
B-1 0-4 Soil and Fill 

4 Volcanic Tuff Interface 
4-25 Volcanic Tuff 

B-2 0-5 Soil and Fill 
5 Volcanic Tuff Interface 

5 - 25(90 +/-) Volcanic Tuff 
B-3 0-6 Fill 

6 Volcanic Tuff Interface 
6-26.5 Volcanic Tuff 

B-4 0-9 : Fill 
9 Volcanic Tuff Interface 

9-23 Volcanic Tuff 
B-5 0-5.5 Fill 
B-5 5.5 Volcanic Tuff Interface 

5.5-25.5 Volcanic Tuff 
B-6 0-6.5 Fill 

6.5 Volcanic Tuff Interface 
6.5-25 Volcanic Tuff 

B-7 0-8 Fill 
8 Volcanic Tuff Interface 

8-25.3 Volcanic Tuff 
B-8 0-2 Fill 

2 Volcanic Tuff Interface 
2-25.3 Volcanic Tuff 

Kleinfelder performed the geotechnical investigation in conjunction with an environmental soil 
characterization performed by personnel associated with the WGIIIPMC/SEA Team. Vari~ces·in the 
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depth of fill-soil-tuff interface, and classification of lithology, ·may exist between the two field 
observations since geotechnical interpretation .must follow the Unified Soil Classification System. 

No free groundwater was encountered in our borings at this site to the depth explored. It is possible 
however, that perched water condition could occur due to seasonal changes, run-off, precipitation, 
construction activities, and so forth. Soil moisture contents, at the time of the investigation, were 
generally between about 6 and 20 percent. · 

Approximate representations of the subsurface stratigraphy· have been prepared based on the data 
collected from borings drilled at the site. The stratigraphy is presented in cross section format as Figure 
2, 3, and 4 titled "Cross Section A-A'", "Cross Section B-B '", and "Cross Section C-C ,,, and may be 
found in Appendix A ... The locations of the cross sections are shown on the Site Plan, Figure I. It should 
be noted that these cross sections are approximate and represent an idealized view of the subsurface 
conditions based on the eight borings drilled at the site. Variations in the subsurface condition may exist 
which should be considered by the designer and construction contractor. 

3. CONCLUSIONS AND RECOMMENDATIONS 

3.1 GENERAL 

Based upon the results of this investigation, and from our engineering analysis, the bearing elevation of 
the proposed building, pipeline, and manhole base will be beneath the contact between soil-fill and 
volcanic tuff. To provide a uniform bearing surface, it is our opinion that .these structural elements can 
be safely supported on a shallow foundation system consisting of a monolithic mat or raft, or a 
conventional spread type footing bearing directly on volcanic tuff. This would involve overexcavating 
into the volcanic tuffbeneath the entire building area. 

Detailed recommendations concerning the necessary site preparation and foundation design are 
presented in the following sections of this report. 

3.2 FOUNDATIONS 

3.2.1 FOUNDATION SYSTEM 

' 
Based on our understanding of the project requirements and on the subsurface conditions encountered in 
the borings drilled for the building, we recommend that struc~ loads· of the building be supported on 
a shallow foundation bearing on properly prepared volcanic tuff. We recommend that the proposed 
building be supported on either a mat or raft foundation, or on a system of continues and isolated spread 
footings. Suitable ultimate bearing capacity for the volcanic tuff is 18,000 pounds per square foot. 
Applying a factor of safety (FS) of 3, an allowable bearing pressure of 6000 pounds per square foot is 
recommended for design of isolated and spread footings. For design of a mat or raft type foundation 
system, we .recommend a reduced allowable bearing pressure of 2500 pounds per square foot. The 
allowable bearing pressures 'presented herein are for d~ad plus live· loads. These allowable bearing 
pressures may be increased by one-third for transient loads such as wind or seismic. We further 
recommend that perimeter or exterior foundation support bear at a minimum depth of 30· inches below 
finished grade. Any interior footing support should bear at a depth of 12 inches below finished floor .. . 

1..:\1002\Projm\59•01014S.001,RPT(S902R002) 4 01/15/02 
Copyright 2002, Kleinfelder, Inc:. 

KLEINFELDER 4905 Hawkins N.E., Albuquerque, NM 87109 (SOS) 344-7373 (S0S)-344-1711 fax 



• Geottchnical Investigation 
T A-50 Pump House & Influent Storage Tank Vault Project 
Los Alamos National Laboratory 
Los Alamos, New Mexico 

Project No. 59-010145.001 

slab. Isolated spread footings or continuous wall footings should be designed with a minimum width of 
24 inches and 18 inches, respectively. 

3.2.2 SURFACE PREPARATION 

After excavation is completed, loose deleterious material and hwnps should be removed from 
throughout the entire building area. When prepared for foundation support systems, final sub grade of the 
exposed tuff should be within a tolerance of 0.05 feet vertical change of grade over 10 feet horizontal. 

3.2.3 ESTIMATED SETTLEMENTS 

As a necessary component of preparing foundation recommendations, an evaluation of settlement was 
completed. However, a comprehensive settlement analysis was not performed and was not · deemed 
warranted in light of the known subsurface conditions and planned construction. All structures proposed 
at the subject site will be supported in the underlying bedrock tuff. The ultimate bearing capacity of this 
material, as demonstrated by the compressive strength tests, is an order of magnitude greater than the 
anticipated loading. Therefore, the recommended allowable bearing capacity is considered conservative 
and affords a factor of safety of 3 against the loads anticipated. 

The standard for tolerable settlement in normal structures is usually taken to be about one 1 inch of total 
settlement and ¾ inch of differential settlement. For this project, actual settlements of properly 
constn1cted foundations are expected to be negligible. This is attributed to the fact _that the weight of the 
permanently removed overburden will equal, or likely exceed, the weight of the replacing structure and 
the high bearing capacity of the volcanic tuff. · 

3.2.4 LATERAL LOAD RESISTANCE 

Horizontal loads acting on foundations and below grade walls cast in open excavations and properly 
backfilled with compacted fill will be resisted by friction acting along the base of foundations and by 
passive earth pressures against the side of foundations. The frictional resistance acting along the base of 
footings designed and constructed in accordance with. the recommendations presented in this report may 
be computed using a coefficient of friction equal to 0.50 with the normal dead load. Additional lateral 
load resistance may be provided by passive resistance developed by footings and slabs acting against 
undisturbed volcanic tuffbedrock or properly prepared backfill. We recommend that an equivalent fluid 
pressure of 420 and 360 pounds per cubic foot be used in design for undisturbed volcanic tuff bedrock 
and backfill, respectively. The lateral load resistance values given herein are ultimate values and 
appropriate factors of safety should be applied by the structural engineer in the lateral equilibrium 
stabili~y calculations. 

3.3 BELOW GRADE WALLS 

Below grade walls may be supported on conventional spread footings or cast integrally with a mat or 
raft slab foundation bearing directly on properly prepared volcanic tuff bedrock as discussed previously. 
Unrestrained below grade walls backfilled with compacted granular soils and free to rotate more then 
0.1 percent of the wall height at the top of the backfill should be designed for active lateral earth 
pressures equivalent to those exerted by a fluid weighing 40 pounds per cubic foot. Below grade walls 
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backfill restrained at the top to limit movement to less than 0. I percent of height of the walls including 
the proposed manhole structure will be subject to "at-rest" earth pressures equivalent to those exerted by 
a fluid weighing 60 pounds per cubic foot. These lateral earth pressures apply to level backslope and no 
surcharge loads. Where finished grade behind the wall slopes upward, we recommend that the 
equivalent fluid pressures given be increased by one pound per cubic focit for every two degrees of slope 
inclination. 

In addition to lateral earth pressures, below grade walls must be designed to resist horizontal pressures 
that may be generated by surcharge loads applied at the ground surface. Where structures or other 
loading is placed inside of an imaginary 1 ½: 1 (horizontal: to vertical) plane projected upward from the 
base of the below grade wall, an additional horizontal thrust equal to one half of the applied load should 
be considered in wall design. 

The lateral earth pressure recommendations given are based on unsaturated backfill and do not consider 
hydrostatic loading. Special care should be taken to prevent the infiltration of surface water behind the 
below grade walls. We recommend that the ground surface around the entire facility be hardscaped with 
either concrete or asphalt paving and that this hardscape surface be sloped to drain away from the 
facility. Specific recommendations for site drainage and moisture protection are given in later sections 
of the report. 

Wall backfill should be placed and compacted in accordance with the requirements presented m 
Appendix E. 

3.4 CONCRETE SLABS-ON-GRADE 

All concrete slabs should be designed to minimize cracking as a result of shrinkage. Reinforcement 
should be installed as required by the structural design. 

Special precautions must be taken during the placement and curing of all concrete slabs. Excessive 
slump (high water-cement ratio) of the concrete and/or improper curing procedures used during either 
hot, cold or excessively windy weather conditions could lead to excessive shrinkage, cracking, or 

. curling in the slabs. We recommend that all concrete placement and curing operations be performed in 
accordance with the standards of the American Concrete Institute (ACI) Manual. 

3.S SITE DRAINAGE & MOISTURE PROTECTION 

Positive drainage should be established away from all foundations and concrete slabs-on-grade for a 
distance of at least 5 feet away from their perimeters. Positive drainage is defined herein as a minimum 
slope of 4 percent. All utility trenches should be backfilled .with compacted structural fill. Special care 
should be taken during installation of sub-floor lines to reduce the possibility of leaks. All pavement 
surfaces should be graded to drain all surface water away from the structure. 

Recommendations presented previously assume that the below grade walls will not be subjected to 
hydrostatic pressures. Specifically, we recommend that suitable hardscape be provided to prevent water 
infiltration. As an alternative, the below grade walls could be constructed with a subdrain to prevent the 
buildup of hydrostatic pressure. If selected, the subdrain system should be constructed with a free­
draining soil layer or manufactured geosynthetic material constructed adjacent to the back of any ·below 
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grade wa1ls. The free-draining material should be nonp]astic and contain a maximum of 10 percent fines 
(minus No. 200 sieve). A filter may be required between the soil backfill and drainage layer. The 
vertical drainage zone should be tied into a gravity drainage system at the base of the wall directing 
intercepted flow to a stonn drain or other suitable off-site discharge. 

3.6 TEMPORARY EXCAVATION SUPPORT AND SLOPES 

For this site, the overburden fill material and native soils consisting of clays can be considered as Type 
B soils, and all other overburden soils can be considered as Type C when applying the OSHA 
regulations for excavations. OSHA - recommends a maximum slope inclination of 1: 1 
(horizontal:vertical) for Type B soils, and 1.5:1 for Type C soils. Where an excavation extends through 
Type B soil into Type C soi] conditions, the entire excavation should be sloped no less than 1.5:1. 
However, slopes may be flattened depending on conditions exposed during construction. If there is not 
adequate space for sloped excavations, shoring should be used. If any excavation, including a utility 
trench, is extended to a depth of more than 20 feet, it will be necessary to have the side slopes designed 
by a professional engineer. 

3.6.1 MANHOLE STRUCTURE 

Excavation for construction of the manhole will include approximately 2.0 feet of soil and 12.5 feet of 
volcanic tuff based on the data collected for boring B-8. High-angle rock fractures (>70 degrees from 
horizontal) and low intact strength of the tu:ff can result in wall instability in steep-sided excavations. 
Therefore, unless the manhole is constructed in an open-cut excavation, some type of shoring should be 
used to support the excavation walls during construction. The shoring can be of any type that protects 
workers against hazards from falling earth of rock and from lateral earth or rock movements. 
Consideration should also be given to any surrounding facilities which may be affected should ground 
movement occur. These include nearby underground utilities and foundations within the zone of 
influence. 

, • I 

The temporary shoring for the manhole structure should be capable of resisting a uniform lateral earth 
pressure of 18H pounds per square foot where "H" is defined as the total height of the excavation being 
supported. 

3.6.2 TANK BASIN 

The tank basin, including the tank vault and the pump house, will be constructed in an excavation up to 
20 feet in depth. Based on the borings, the upper portion of the excavation will be in soil overburden; the 
reminder in volcanic tuff. Based on observations of rock cores from the eight exploratory borings, the 
tuff is fractured along primarily high-angle (>70 degree from horizontal) surfaces. 

If the tank basin is constructed entirely in an open cut with sides sloped per OSHA regulations or flatter, 
no temporary support will be needed. However, due to space limitations, some or all of the excavation 
may include vertical walls or slopes steeper than OSHA regulations. If vertical excavation surfaces in 
soil or tuff are needed, they should be shored to support maximum external lateral loading. 
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Pennanent below grade walls can be constructed using fonnwork completely separate from the rock 
excavation wall or by using the rock excavation surface as the backside fonn of the pennanent below 
grade wall. If the rock excavation surface is used as the backside fonn for the wall, external wall loading 
may be reduced or eliminated by reinforcing the rock walls with rock bolts or dowels, wire mesh, and 
shotcrete as needed to make the rock walls self supporting. The scope of investigations perfonned for 
this report was not sufficient to provide data needed to support the design of self-supporting rock walls; · 
therefore, additional -data collection and analyses would be needed if this design approach is to be 
considered. In lieu of additional data, it is recommended that temporary excavation support for the tank 
basin be designed for a unifonn lateral earth pressure of 22H pounds per square foot where "H" is 
defined as the total height of the excavation being supported. The recommended pressure given herein is 
higher than that given for the manhole to account for the soil overburden. The lateral earth pressure 
loading indicated should be increased as required to satisfy LANL construction safety standards for the 
type of sharing selected by the contractor. 

Due to the limited infonnation pertaining to the pattern, spacing, and angle of the joints and fractures 
within the volcanic tuff, definitive analysis regarding the stability of the volcanic tuff is not available. 
We reco~mend that the contractor retain a geotechnical engineer to observe the soils and rock exposed 
in all excavations and provide engineering design for the slopes. This will provide an opportunity to 
classify the soil types encountered, analyze the stability of the volcanic tuff, and to modify the 
excavation slopes as needed during construction. As a safety measure, it is recommended that all 
vehicles and soil piles be kept a minimum lateral distance back from the crest of the slope at least equal 
to the slope height. The exposed slope face should be protected against the elements. 

3. 7 SITE SEISMJCJTY . 

The project site is located within seismic zone 2B (Figure 16-2 of the Uniform Building Code). In . 
keeping with the site categorization procedures outlined in the 1997 edition of the UBC, the project site 
has an Sc soil profile type. The design of this building will be perfonned according to the LANL 
Engineering Standard, PC-2. In accordance with the LANL Engineering Manual, Chapter 5-Structural, 
Table 202.1 B, the seismic parameters I, Ip, Cv and C1 are 1.25, 1.50, 0.40, and 0.28, respectively. 

3.8 RESISTIVITY 

Two perpendicular resistivity lines were performed at the building site and are shown at the approximate 
location shown on Figure 1 in Appendix B. The results of the resistivity line are presented in Appendix 
F. Based on the results of the resistivity measurements, the soil and rock underlying the site exhibited 
resistivities of 56 to 299 ohm-meter (5600 to 299,000 ohm-cm) which falls within the expected range of 
soil resistivity at LANL, per Section 245 on the LANL Facility Engineering Manual. This information 
may be used to detennine grounding conditions and/or soil curative properties when combined with 
additional information. 

3.9 CONSTRUCTION CONSIDERA 11ONS 

Based upon the infonnation collected from the eight exploratory boring drilled for the project, the soils 
to be encountered during earthwork operations are only slightly cemented and the volcanic tuff is 
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considered to be soft and can be excavated with normal earthmoving equipment. There will be material 
loss due to clearing removal of existing structures, and grubbing operations. Also, there will be 
shrinkage losses when excavating and compacting the on-site soils and crushed tuff. 

4. CLOSURE 
4.1 LIMITATIONS 

The recommendations contained in this report are based upon the Conceptual Design Report document 
prepared by ADES Corporation, the field explorations, laboratory tests, and our understanding of the 
proposed constructiqn. The subsurface data used in the preparation of this report was obtained from the 
(8) borings advanced during the field investigation. It is anticipated that variations in the subsurface soil 
and rock conditions will exist between the boring locations. The nature and extent of variations may not 
be evident until construction occurs. This report was prepared in accordance with generally accepted 
standards of practice at the time the report was written. No warranty, express or implied, is made. It is 
the clients responsibility to see that all parties to the project, including Designer, - Contractor, 
Subcontractors, etc., are made aware of this report in its entirety. The use of information contained in 
this report for giddying and construction purposes should be done at the contractors option and risk. 

Other standards or documents referenced in any given standard cited in this report, or. otherwise relied 
upon by the authors of this report, are only mentioned in the given standard; they are not incorporated 
into it or "included by reference" as that latter term is used relative to contracts or other matters of law. 

This report may be used only by the Client and only for the purposes stated, within a reasonable time 
from its issuance. Land use, site conditions (both on- and off-site) or other factors may change over 
time, and additional work may be required with the passage of time. Any party other than the client who 
wishes to use ·this report shall notify Kleinfelder of such intended use. Based on the intended use of 'the 
report, Kleinfelder may require that additional work be perfonned and that an updated report be issued . 

. Non-compliance with any of these requirements by the client or anyone else will release Kleinfelder 
from any liability resulting from the use of this report by any unauthorized party. 
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Area of Investigation 

Project No. 59-010145.001 

The field investigation consisted of a surface reconnaissance, surface resistivity testing, and 
subswface exploration including drilling exploratory borings. Eight (8) exploratory borings 
were drilled and logged to depths ranging from about 23 and 26.5 feet below existing grade. 
Boring B-2 was extended to an overall depth of about 90 feet for environmental purposes. The 
logs of the test borings are presented in Appendix B. A site plan showing the boring locations is 
presented as Figure _1. The locations of the borings presented on Figure I were provided to us by 
LANL. ·Exploration boring coordinates and elevations were provided by the WGil/PMC/SEA. 
Team at LANL. 

Explor3:tory 
Northing (ft) Boring 

B-1 
1768973.53 

B-2 
1768920.40 

B-3 
1768856.13 

B-4 
1768873.98 

B-5 
.1768924.28 

B-6 
1768978.79 

B-7 
1768905.68 

B-8 
1768896.66 
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Easting (ft) Elevation (ft) 

1626334.02 7172.13 

1626331.79 7171.28 

1626329.29 7168.78 

1626279.36 7174.61 

1626270.39 7175.50 

1626297.40 7175.50 

1626297.12 717S.S4 

1626147.02 7177.05 
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APPENDIXB 
Test Boring Logs and Laboratory Test Results 

1 TEST BORINGS 

Project No. 59-010145.001 

Exploratory drilling was accomplished using a truck-mounted C:ME-75 drilling rig equipped 
with 3-¼-inch I.D. hollow-stem auger. Selected soil and rock samples were obtained by a 
standard penetration test sampler, and a 3.0-inch O.D., 2.42-inch I.D. ring lined sampler. The 
samplers were driven with a 140-pound CME automatic hammer free-falling through a distance 
of 30 inches. The sampler driving resistance was recorded as the number of blows per foot of 
penetration, and are presented on the boring logs. In addition, a 3.5-inch I.D. continuous sampler 
was utilized. Selected soil and rock samples from the borings were classified in the field by the 
field engineer and each sample was packaged and transported to our laboratory. 

2 LABORATORY TESTING 

Moisture content and dry density determinations were made on selected samples recovered. The 
results of which are presented on the boring logs. Atterberg limits tests and sieve analysis were 
performed on selected samples. In addition, direct shear and unconfined compressive tests were 
performed on a selected relatively undisturbed sample. 

Field exploration and laboratory testing was performed in general accordance with ASTM 
standards. The test procedures and methods utilized for this investigation are listed below. 

Penetration Test and Split-Barrel Sampling of Soils 

Ring-Lined Barrel Sampling of Soils 

Classification of Soils for Engineering Purposes 

Description and Identification of Soils 

Preserving and Transporting Soil Samples 

Field Measurements of Soil Resistivity Using the Wenner Four-Electrod Method 

Sieve Analysis of Fine and Coarse Aggregates 

Laboratory Determination of Water Content of Soil and Rock 

Liquid Limit, Plastic Limit, and Plasticity Index of Soils 

Direct Shear Test 

Unconfined Compressive Strength of Intake Rock 
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THE UNIFIED SOIL CLASSIFICATION SYSTEM 

l\'IAJOR DIVISIONS Group Symbols TYPICAL NAL"1ES 

GRAVELS CI.r.A.""1 GRA VEI.S GW v 0v . 
0 0 ' Well gr.adcd gravels, gr:m:I - sand mixulre:s, little or no 

Mon: than 50% of coarse Less tban 5% finer ) O· . fines. Cu>4 &: l<Cc>3 

pan is LARGER than the than No. 200 Sieve GP :" ' 1!' Poorly gr.idc:d gravels or gravel - sand mixtuRs, little or 
No.4 Sieve. ·~ no fines Cu<4 of I >Cc<3 

GM ·~r GRA VEl.S with fines PI •· ' .. Silty grave&, gravel • sand - silt mixtures 
More than 12% finer <4 

GC Zt2 than No. 200 Sieve PI Clayey gravels, gravel - sand - clay mixtures 
">1 

SW ..... 
SANDS CLEAN SANDS ... Well graded sands, gravelly sands, little or no fUJCS, .... 
More than SO¾ of come Less than 5% finer 

.... 
Cll>6 &l<Cc>3 

part is SMALLER than than No. 200 Sieve SP .... _-:_.:; ., ·. 
Poorly graded sands or gravelly s:l1ds, little or no fines, ... . 

the No. 4 Sieve. . :. : .1:· Cu<6 or I >Cc<3 

SAND with fines Pl SM . . Silty sand, sand - silt mixnues 
More than 12o/e finer <S 

than No. 200 Sieve Pl SC @ Clayey sands, sand - c:lay mixtures 
<l . . / 

SILTS & CLAYS Pl - Below A - Line ML I Ill Inorganic: silts and very fine sands, roc:k flour, silty or 
Liquid Limit LESS than SO c:laycy fine sands or clayey silt with low plastic:ity 

Pl - Above A • Linc CL ~ Inorganic: c:lays of low ID medium plasticity, gravelly 
c:lays, sandy clays, silty clays, lean clays 

OL -- Orpnic silts and organic clays'oflow plasticity - -·- -,- -
I J-SILTS&CL\YS PI - Below A • Line MH Inorganic silts, Mic::iccous or diatomaceous fine sand or 

Liquid Limit GREATER siltv soil!, el:istic silts 

than SO Pl - Above A • Line CH ~ Inorganic clays of high plasticity, fa clays 

' ·J':. ., • OH ?ff/} Organic clays of medium t0 high plasticity, orgmic: ,ilis 
"///,;,, 

mcm.. y ORGANIC sons Pt ~ 
~ 

Peat and other highly organic soils 

BOUNDARY CLASSIFICATIONS: Soils possessing characteristics of two groups arc designated by combmaoons of group symbols. 

PARTICLE SIZE LIMITS. 

CLAY · sn,T SAND GRAVEL COBBLES BOULDERS 
Fine Medium Coarse Fine Coarse 

0.002mm #200 #40 #10 #4 19mn 76nm 305nm 
U.S. Standard Sieve Size 

Terminology Used to Describe Soils Relative to their 
Standard Penetration Resistance (N) in "11ows per foot (ASTM D1586) 

Relative Firmness Relative Consistency Relative Density 
· SILTS, CLAYS & Sll.TS&CLAYS SANDS & GRAVELS 

COHESIVE GRANULAR SOILS Cli!!tumli::d ac nm :iiWlmt.!:d) (lmi:mii::nu:~ab=i12nlc:i~) 
(gartiall~ saturated) M M M 

Hard SO+ Hard 30+ Very Dense 50+ 
Very Firm I 3.l-50 Very Stiff 16-30 Dense 31-50 . 
Firm 

j 

16-30 Stiff 9,..15 Medium Dense 11-30 
Moderately Firm 9-15 Medium Stiff 5-8 Loose 5-10 
Soft $-8 Soft 3-4 Very Loose 0-4 
Very Soft 0-4 Very soft 0-2 

ILIDI ... 



1111 KLEINFELDER Boring Log Sheet I of I 

I cu Started: 12/15/2001 Project Number Project I Boring Number .... 
Completed: 12/15/2001 59-010145 TA-SO Pump House B-1 C': 

Q 
Backfilled: 12/15/2001 Rig Type: CME 75 Surface Elevation: 7172.13 Logged By: Stephen Woodall 

a. Location: See Site Plan (Nl768973.53, E1626334.02) 

~ i c c- .. (.;rounawater 
!! 5 >< DI) , ... · A • Auger Cutling1 

ii 
Oil ~ -~ t "' CS - 3.5" 1.0. Continues umpler Deoth Cf\) !! 0 

~ 
C: 

~ 
I- Hour Date ..J 

-~ 8 8. 8 ·e .5 i S-SPT 2•0.0. 1.38" 1.0. lube aample 
! ""' ... -

.!: 
.; t f- " . ·2 :J 

I 
?;- C. <ll U • 3" 0 .0. 2.42" 1.0. tube Hfflpl8 None 

"O u -" ~ .,g E 
i .. 0 !!l! i 8 "O :~ . ST· 3• 0 .0. thln-wllllld Shelby tube C I ::, 

l "' ·;; 8N "' NR . /lo R.,.,,....., 
0 ! 11 ·- 0 ·o C! "n- t!' 3 .. ti 0 

<'.5 0 .,i ~"'e ::!! Q ii: c.Z Visual Classification 

0 

~ 
u ,~ 'I • .> ao 

FILL: SANDY LEAN CLAY (CL) - firm. moist, brown 

I 
SANDY LEAN CLAY (CL) - firm. damp, brown 

4·.4 .4 
VOLCANIC TUFF - soft, damp, brown (very weathered, very fractured, 

5_ t> :ti, .'ti> 
~-,4·4 · u -'"'" oc~ly welded) 

- .t> .'15, 'ti, 
444 

- t:::,. .t> .ti> 
4·.4 ·. 4· 

C .(;> 't> 't::, 
44A° 
.l:> .t> .·ti, 
4 .4 .4· . 

10- . l:> t> .' t> 
44·4· 

.::, .,u,u purple, slightly to moderately weathered, slightly to moderately fractured 
t::,. t::,. 't::,. X 

4 ·ii'4' -
't> .•f:. .'ti> 

1.,.::, a.J Y'J 
4·.4 .4 ·. 

- .ti> _·[) .'ti> 
4·44· 

- .·l> :is. .ti> 

15- 4°·4 ·4 --
.t:> [) t::,. .::, -IL 

,444· 
- .' t> t:::,. {> 

~~ ·-4· -
.D> .t:> j> 
4 .4· 4 
.'t> .t> :i:. 

- ~ -4·4'· 
.l:>.t:>.b 

20- 4 .~·-1· 
t,. .b .t:> X .::, 

.,.,,., 

44·.4 
t:::,. .'t:> t::,. l,.::, 

4'· -Cl ·4 
:r:. .'ti, .'t> 1 

_4·. 4·.~·· 
l5, ,t, .' t:> 
4'.4 ' 4·. 
i:. :i:s. .'b 

2S · .11. • • .I\ . . A , 

I 
Boring completed @ 25' 

-
I -
5 

1 -
I.I 

j -

j -



1111 KLEINFELDER Boring Log Sheet 1 of 1 

~ 
Started: 12/15/2001 Project Number Project Boring Number - Completed: 12/15/2001 59-010145 TA-50 Pump House B-2 ~ 

Q 
Backfilled: 12/15/2001 Rig Type: CME 75 Surface Elevation: 7171.28 Logged By: Stephen Woodall 

"a Location: See Site Plan (NI768920.40, E1626331.79) 
... i C 

l!. • A -Auger Cuttings vrounawater Q !! u 
~ 

... 
00 e -~ l - u 0 8. C "Cl ~ CS• 3.5" I.D. Continues sampler Deoth (ti) Hour Date ... ... ..J Cu• 0 .f' ·e .5 S - SPT 2" O.D. 1.38" 1.D. tube sample 

~ '-'- I ~ 
u .. -- ~ 

.5 7:i .g l:l 8. !! !!! ::i ?;, C. <II "" U • 3" O.D. 2.42" I.D. !Ube sample None 
u c8 ii '9 :.c ... .!! ~~~ ~ 

., 
"Cl :~ .. ST· 3" O.D. lhin-waflad Shelby lube 

5 ..c 

] 
Q. Q ·5 ""' "' NR • No Racoverv Q. Q. s ~ ·;; ..!2 ·s i ~ . e 

~ 
E .. uuc:i 2:- c- ., 0 Visual Classification (.? 0 <II c,..i:,::._.. ::E Q ::i C: o..Z 

0 -• u .>II I.II lUU 

FILL: SANDY LEAN CLAY (CL) - very firm, damp, tan (low plasticity) 

- SANDY LEAN CLAY (CL) - very firm, damp, tan 

-

-

5 
4·4·4· ~ ;:, 

JU•J 

VOLCANIC TUFF~ soft, damp brown to purple (very weathered, very 
-

[:',, .[:',, [:',, 
'~ractured, poorly welded) 

£l•.('.f4· 
- C',, .b C',, 

4-4~- l,;:S 

.b .C',, .·t> 
..:1· 4 4·. 
[:',, t> .t> 
4·4·.4· slightly to moderately weathered, slightly to moderately fractured 

10- .t:> .. t> .. t> 
44·4 

:, JU•J 

- 't> .t> .t> 
4·44 . 
. t> .t> .. (:::, 
444· 
.t> :t> .t> 
44·4· . 
. I> :t> .t> 

15-
<:l·-4•4·, 
t> .. t::,. 't, ;:, 7U 

-4·:4·§ ~ 
t;. .t> .t> 
<:l4'4 -- .b :t> _-t:> 
4.4·.4·. - .t> .. t:> ."t::. 
4' 4·. 4·. 

- .b. :b. :b. 
20- <:l4·4·. 

ff.!~ 
., 11'1 

-
.t> t:> t> ... 
4 ·. 4·.4 
.t:> .t:> .t:> '--' 

_44· 4 · 
.t:> .t:> .. t:> 

_.(:f4·4·. 
t::, .t> .. t:> 

2c :,,, :,.. ·, :,..·_ 

I 
Boring logged to a depth of 25', Boring drilled to a depth or 90' for 

- environmental purposes 

i -5 

f -
0 

.i -

i -



. Ill KLEINFELDER Boring Log Sheet I of 1 

4) 
Started: 12/14/2001 Project Number Project l Boring Number .. 
Completed: 12/14/2001 59-010145 TA-50 Pump House B-3 ~ 

Q 
Backfilled: 12/14/2001 Rig Type: CME 75 Surface Elevation: 7168.78 Lo~~ed Bv: Stephen Woodall 

.c Location: See Site Plan (Nl768856.13, El626329.19) 
i5. 

i i: C u &. -A • AUQer Cuttlng1 uroun11water 0 
~ ~ .. . CID .. 

~ 
Q0 .. -~ ~ ~ CS • 3. 5" I. 0. Conllnuea aampJer Dc11th (I\) Hour Date .9 ! ·j -c:, 

~ 
C ., -

0 ~ .: :a .!! " S • SPT Z" 0 .0. 1.J8" 1.0. !Ube 111mpte 

1 6 
u ·;;; None 3 -~ ~ ~ e ::i ~ "-,,, } U • 3 • 0 .0. 2.42" 1.0. tube 1ampl1 .5 ii C -o 

i 
... ., lH! ~ ~ 

u -~ ·.; cc:, rl! ST • 3" 0 . 0. lhin-ftiled Shelby tube C .c i C. 0 ::, i5.. 
J ! I.J · - 0 ·o ::, ·; ~~ NR. ND Rea>-N e 

~ 
l!! ~~e ~ .5: ., 0 

Visual Classification 0 0 ~ 0 ..l ii: "-Z 

0 .:-. : , _ _._. 

FILL: SIL TY SAND (SM) - medium dense, moist, brown (some clay, fine to - . ..,oarse grain) u ~L 0 .L IUV ... ,~r ,.u 
. . ·. ·: . . 

- ·. -.-.· 

with cobbles and gravels 
. . 

. :_-.·,.:· SILTY SAND (SM)- medium dense, damp, brown (fine to coarse grain) .-. _. ·. ',• 

·,-·._. ,:,:.--: -:_.· 

' I·.:: . 
5 - . -·: 

•· . 
,._ :- . : V ;u 

·- ·· ,----:-: , , • , 

~1-.::f .~l'-
VOLCANIC TUFF- soft, damp, brown to purple (very weathered, very to - _e:, :Ci, _Ci, ... oderately feactured, poorly welded) 

~ -4 ·4 · 
- .D .t> .b 
444· 
.C> (5,. .(5,. 

<C, -~f-4 
10- .C> :t> (5,. 

4 -.('.) -4 "' JV,U 

:t> .t:. :t:. X 
4~f4· - purple (moderately fractured, moderately weathered) 

- (5,. .t:. .f> 
4 ·4 ·4· 

- .D _-b :t> 
4 .4 ·.4· 
.l:> .'b .·b 

15-
.('.)· 4 · 4·. 
.·b _(5,. t, :, 0/ purple to brown, gray nodules (quartz) 4 .44·. l 

- .C> .t:. b 
~ -4 · 4·.--
.i::. :i::. :i::. 
.,:l'-4 '· 4 · 

- _•i:!, .'t. .'t:> 
4 .4 ·.4 

- .C!> :i::. :i::. 
20-

4·.4·. 4 ·. 
_Ci, :i::. :i::. ~ ;:, 

JU,J 

~-- 4 .4 . -.·ti> .t:. .f> 
4 ·.('.) ·4 clay.filled joints 1/ 16" -1/4" 
.(5,. .'t:. 't5,. 

4 -.('.)· 4 
.D .b :t. 
4· 4 .4 ·. 
:t:> j;. :t. 

25- 4·.4·.4 
:i.;. i:> ·e:, :s ,1 

ei·-4·-~ - X 

i 
·,,_ ·;... ·K 

- Boring completed @ 26.5' 5 

1 -

i -
-5 
3i -
! 



IIIJ KLEINFELDER Boring Log Sheet I of 1 

~ 
Started: 12/13/2001 ProjL-ct Number Project 

I 
Boring Number .... 

Completed: 12/13/2001 59-010145 T A-50 Pump House B-4 ~ 

Q 
Backfilled: 12/13/2001 Rig Type: CME 75 Surface Elevation: 7174.61 Loeeed By: Stephen Woodall 

.c Location: See Site Plan (N1768873.98, E1626279.36) 
a - c C lirounawater " 8 ~ >< CJ). ' 1 · A • Auger Cuttings Cl ~ 

il "" " .: ~ ;- CS. 3.S" I.D. Continues sampler Depth (ft) Hour Date - C, " ... C .., 
!! " ..J Cl,, c.,. 0 ~ ·e .5 ::: " .! S • SPT 2" 0.D. 1.38" 1.D. tube sample 
" u.. >, .., ·;;; .,.-

None :,. ~ 5 I- .g ~ 8. I:! :::i ~ ""V) C. U • 3 • O.D. 2.42" I.D. lube sample 
-6 .5 -ii C i ., 

~ ;! i = ., 
:_g -o ST· 3• O.D. lhln-walled Shelby tube ::: .c :.c ... ii 0 

.., co ell .JI "' ·;; UN NR • No Recoverv e iS. Q, g. e. ~ ·u, ..2 ·;; ~ "' ~0 .,. e ii " " "co 3 "' Visual Classification 0 0 0 "' V) c..i:i:: ..... ::E 0 ~ lz 
~ 

0 
:~~ ·.~? .• /~;-~. 

,en .t~DU,1,J'T'DAU ··-.·. ·,', u 20 19.6 !OS - . •:, ·. 

FILL: SILTY SAND (SM)- medium dense, moist, brown to purple (fine to 
1·.··.-: .. oarse grain, trace gravels, crushed weathered tuft) - ... , .. :· . 

. I'-:: - : ·.·: 
: ... 

- ·: ·. 
.. · 
·, ··:: 

5 -: ', u i.'J Ill./ JU/ 

.·. 
:, ·.·: 

-'. ', 

·T.-:: ·:: 
._·1.'_ 

' .. · . 
. : :: .-.·. ,:.-.·: '. 
4·.C·-4 

VOLCANIC TUFF - soft, damp, purple brown (moderately weathered, very _·15, 15,.·15,. s 50/S" 
10-

44°·4 
.... ctured, poorly welded) 

_{). ,/5,. .'I> 
4 4~· 
.·I> .I> .I> 
~-4·4 
15, ,/5,. .I> 
4·.4·.4· . 
. ·t:> .'I> .'15,. 
.c,.4·4.~ s 93/10.'" 

15- I> ,/5,. ,/5,. 
) ~r4·4· 

. t:> 't:, .'t:> 
4 4·.4 . 
. ti> :b. .ti> 
~-44'· 

- ,ti, .'ti, .'ti, 
4·4·4· . 

-. ti> "i::. .·c:. brown 
4·4·4· - s S0/4.S" 

20- .'ti, .'15,. :ti, 
.:ci·4·.4·. '-

- ti, .b ·b, 
4·.4·4. 

- _• i::, i::, .ti> 
4 4 4·. l A 

Boring completed @23' 
-
-

I -
I -
5 

-
' : -

I -
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.L 

j 

llll KLEINFELDER Boring Log Sheet 1 of 1 

~ .... 
<-.i 
Q 

.s: 
a 
~ ... 
2 
! .., 
C 
::, 
e 
0 

Started: 12/16/2001 Project Number 
Completed: 12/16/2001 59-010145 

Project 
T A-50 Pump House I Boring Number 

B-5 

Backfilled: 12/16/2001 Rig Type: CME 75 Surface Elevation: 7175.50 Lo22ed Bv: Stephen Woodall 

Location: See Site Plan (Nl768924.28, E1626270.39) 
c C 

l & )( QI) 

~ 
!! ., 

-~ i ! 8. C 
i!:-

.., 
..J C: ., ... 0 ·e .E i!' u 

j .. ·-
·= 

;;; n ·! ~ 8. t! :J -~ ~"' u 

j .. 
~~i .3 c8 .i::: ;.; Q, 

.., -~ a C. 

i 
.., ,_ 0 -~ ~ 

·s ;;; 8"" e ~~§, ~ "' ~ 0 ~ 0 "' ~ 0 E: a.;z: 

t · -'·-"'11VCU111r19s (;rounowater 
~ cs• 3.5" t.0. Continues ■ampler Oeo1h (fi) Hour 
., S • $PT 2" 0 .0 . 1.38" 1.0 . lubl lampil 
'ii. u. 3 " o.o. 2.42" I. o. tube aampla None 
! ST • 3" 0 .0 . thln--ld Shelby tube 
.,, NR • No RACOYerv 

Date 

Visual Classification 

O -~-/ "-.. ::-•,,---_-.• -.-,,-..• -U--4-1 -~.,-.5~106--.---j--.----,-£--~,.-.-, ~-l>U-: ... -,-... --n,.-.. --~-------_---------------~ 

- '.,l...ll---+---+--+---+---1---1--- FILL: SANDY LEAN CLAY (CL) - very finn, moist, brown (trace gravels to 
1/2") 

5 - m+.;:,,-+'7:lroo-f--+---t--+--+---i hard 

4 4 · 4 ·· 1JJ~~-1---+-+---+---+---+.---l1-V....!.!!a!Oi.!L!...C-A-N-J-C_T_U_F_F ___ so_ft,_d_am_p_,_b_ro_w_n_(_c_om-pl-e-te-ly-w-ca-th-e-rcd-, p-o-o-rl_y __ --l 

t> t> t> - 1w ldcd) ~44 e 
,t:, 15> .15> 

4 4 4 lT-1-......... +---h-,m-mr-+---+---+---, .· f5> _· t:, .-(5, (.;:S I~. I Ill I 

4 ' 4 ·. 4 · J.+.+-1----+----l---4----1---1-------. 
t:, 't> .l> 

) 0- 4 . 4 ~ 1-4-:s'"'"",, , ........ -4-----li---4----+---1----4 
t> t> .t> ) 

- 4 · 4 .('.l·- W--1----4-----.1---4----+---l----4 
.·t> .t> :t. ... 
~-4·. 4·- l--,.--1----4-----l,---4----+---I----. 
.-15> .-15> .15> 
4 . 4 · 4·- 1-+-+---4-----li---+---+---1-------. 
:r:, 't> .- (5, 

· .c. 4 4·. 1-4--1----1---l---+----+---+----­
,t:, t> b · 

15- .('.l·- 4 ·. 4 ·. J-4.....-:,h14...--l---+---+----i--+---I 

' t> .t> .t> ' . 4 · 4 · 4 . ~-l----l---l---+----+---1-----
.·t> :b. :b. '-

;_ ~ 4· 4 · ~---.1---4----1--,1.---4----i----l 
.· t> _-b :t> 

- .('.l -4 · 4 · ~---al---4----1--,!.---+---i----l 

:t> :t> :t> - 4 4 ·. 4· l--+----.1---+-~--+---+---+----l 

20- :t> :_t> ._t> lr-,l-,.,.....+~:w-+-+--+--+--+----t 
4 ·~ •~ - )( I) JUl<J 

- 't> :t> .t> 1-4--1----1---i---+----+---I------, 
4 .4 .4 · 

- . t> .-t:,. t> W..-1----1---l--,1.---4----1--~ 
444 

- .·c. • t> .t> l--,.-1----1----l--4----+---1----. 
-44·4 
. t> :b. :b. l--,.--1----1----l--+---+----+------, 
4·.4 ·. 4 ·. 

25- 't> _'t> .t> lr-J....-,..1-m,,,.....+--,..._-+--+---+---i 
·,_ ._ •,_ ·_ ·,_ ._ )c w JU/~ 

very weathered 

brown to purple (moderately weathered) 

slightly to moderately weathered, slightly to moderately fractured 

Borin, completed @ 2S.5' 

~L.. _______________________________________________ __, 



. Ill KLEINFELDER Boring Log Sheet I of I 

~ 
Started: 12/16/2001 Project Number Project I Boring Number - Completed: 12/16/2001 59-010145 TA-SO Pump House B-6 ~ 

Q 
Backfilled: 12/16/2001 Rig Type: CME 75 Surface Elevation: 7175.50 Lo22ed By: Stephen Woodall 

-= Location: See Site Plan (N1768978.79, E1626297.12) 
Q. ., 

i c C l · A - Auger Cuttings l:.rounawater Q !! ,e " · CIO ·. 
,_ _ 'il Oil 

C 
., C ll f:: CS • 3.~ 1.0 . ConUnues sampler Depth (ft) Hour Date .:l 8. "" "O ·- > !! ~ C 8 ,_ 0 a · e .5 Zl ., ~ S -SPT 2• 0 .0 . 1.38" 1.0. tuoe sample 

~ ~ 
V ·.; .. -- None ;; ! .g C 8_ e :J b c.. rn ... U -3" 0 ,0 . 2.42" 1.0. 1U11e ..,,p1 • .., .!: " .. ~~~ ~ ~ :Q c8 fi ST• 3" 0 .0 , thlo-weled Shelby tube C -= :.c Q. "O 

~ C. 1 3 
UN "' NR-NoR.,._,,._,, a .. E ~ -.;_g ·s c':' ij f:! ' u 0 .. u u CQ ,z ii:: 
.,o Visual Classification 0 0 rn a..~- Q c..z 

0 
-~/ .~ :-~~~-:/!~}\ .cu •.~PJ.JAT.'J''DAv~-,.,.-:··-u 16 6.8 105 

-
FILL: SANDY LEAN CLAY (CL) - firm, damp, brown 

-

-

·-
5_ 

IV :, 
)J l.l.O hard 

u 

4 · ~ -4·. 
VOLCANIC TUFF- soft, damp, brown (very weathered, poorly welded) 

t:> .t:> .t:> 
4·44· 
i:> 'c:, t:> 

_4·.4· 4 
.b. .i::. [:i. 

10- 44A· 
·15, .t:> .t:> ) :, .>\J/0 

- 4 .4 ·. 4 
·c:, _·15, 15, purple (moderately weathered) 

-4·4 ·4 
. t:> 't::, :t:> 

-4·4 ·4 · 
.·6. :b. .t. 

- 4 ·. 4·A ·· 
.I::> :t:> :t> 

15- 4 ·.4 .4 '. ::; a:, 

.t:> :t> :t> ~ 
' - 4 ·. 4 ·.4 . 

_Cj, 't> .·t:> --
·4·. 4 .4· . 
. i:. :b. :i:;. 
4 ·4 ·4 · 
.i::. :6. :6. -4· 4A-

20- t:> : t:> :t> 
4-~f4· :, )UI) 

.t::> ·c::. :t:> 
4 .4 ·. 4 . l.,:) 7 .'i 'JB 

- .:l:> .:t:> .6. 
4 ·44· 
.· ti> ·6, .ti> 
44· 4 

- 15, .'t:> ·c::. 
4 .4·.4 · . 

25 . " ." ·i<,_ 

j 
Boring completed @ 25' 

-
I -:a 

f -
"' l -

I -



. Ill KLEINFELDER Boring Log Sheet 1 of 1 

~ 
Started: 12/14/2001 Projec_t Number Project 

I 
Boring Number - Completed: 12/14/2001 59-010145 TA-SO Pump House B-7 Cl 

Q 
Backfilled: 12/14/2001 Rig Type: CME 75 Surface Elevation: 7175.54 Lo22ed By: Stephen Woodall 

.. 
.r. Location: See Site Plan (N1768905.68, El616297.ll) 
~ 

I 'E C' uroundwater I!! u ! >< . QII . • !: · A • AU!l•r Cutting■ 

! 'E .. .5 ~ 

I ii ! - ... I- CS• 3.s· 1.0. Conlinues sampler Depth (ft) Hour Date 
~ = u ... 8 b ·e .!: Ill u .!! S • SPT T 0.0. 1.38" 1.0. IUb9 1ample ·;;; ··- None ~ . 1 .5! u 8. t! :i :f 

c..Vl ! U • 3 • 0.0. 24T 1.0. !Ube ■ample .e ~if = i:8 ... .!! ~ ~ ST• 3" 0 .0 . Ulin-walled Shelby 11.n § t l i 
... ... ·; UN NR•NoR-e E ~-iii.a ·a B <:I' i ~ . 

! .;I uUC!l uo Visual Clusification 0 0 "' a.er:- ::t :i ii: a.Z 

0 
-~-.-~:J~-:i!J:-f ,:1t A C:'PU A IT PA~--;;-~-••-... -: . u 17 IS.9 ... _ I•.,:.: ·::-- FILL: SILTY SAND (SM)- medium dense, damp to moist, brown to purple .. "fine to coarse grain, crushed tuff, red brick debris) 1·.:.-, 
:_-_·-.:-: 1:.·.: .· ... 

: : .- :_( - .·· .,.-
-~// FILL: CLAYEY SAND (Sq - loose, moist, brown (fine to medium grained) 

u 8 IS.7 106 21 I 48 5_ . ·. _,, 
.. 

-.. 

- · 
-- ~ 

::~ 
4 · -<l · ..::i·, VOLCANIC TUFF - soft, damp, brown to purple' (moderately weathered, - .(:;, .'6 .'{) , .. oderately fractured, poorly welded) 4 .4·.4·. 

10- t> .'b •is, 
4 ·4·4· u ;;>U/0 

- .· t> .'6 .'[:) 
..;'1 -~---<l·· 

- .·c:. .6 .6 
4 .~·-4• . 

• 't:, .'6 .-/:) 
.:ci·4.4. 

• .·C> .'6 .6 
\.,,"> 4·. ~·.4· .. 

1S- :[:) :i> :i> :; IU 

~-~·-4. ' . .C:>.b.b 
4·.~·. 4·. -

- .'[:) :i:. :i> 
4·4·4·· 
:t:> :t> :6 
4·. 4 ·. ~·-
.D> :i:. :i:. 

10-
.:ci·- ~·.4 ·. 
--~ --i:. .-i:. :; Tl 

~--<l·- ~ -- ~ 

·c:. :i::. :i> 
4 .4 .4·. -

- _·£) :c. :i> 
_4 ·:t,l'·:t,l'· 

.t> .b .b 
4·. 4·.4·. 

- .D> .i:. .'i> 
25- 4 .4· .. (f 

. ~ ' .... _;.. rx :, J•H• 

- I Boring completed @ 15.3' 

I -s 

- . 
I 

-

! -



Ill KLEINFELDER Boring Log Sheet tor 1 

~ 
Started: 12/16/2001 Project Number Project Dorin& Number - Completed: 12/16/2001 59-010145 TA-SO Pump House B-8 Cl 

~ 
Backfilled: 12/16/2001 Rig Type: CME 75 Surface Elevation: 7177.05 Lot?t?ed By: Stephen Woodall 

! Location: See Site Plan (N1768896.66, Et626147.02) 

I 5 e 
I. ' A • Auger Cuttlng1 urounowater ! IC CIII' 

! .. -~ S! J ] 8. § b - ] ~ cs• 3.5" 1.0. CcnlnuN Ampler Depth (ft) Hour Date 
Cr• :; :,i.!i! } S • SPT 2'" 0 .0. 1.38" 1.0. tuba ump1e 

] • ~ .g 8. f 
·;;; 

b C. Cll U • 3 • O.D. 2.42" 1.0. lllbe..,.. None .5 C ..J -8 ~ .!! ~ .. ~ ::, cl ·;; ■ ST • 3" O.D. tllln-welled Shelby IUtlll 
i i i .3 

... § .... ::s i 5·;;;_g ·;; J 111 NR - No R.,..,.,•rv e cl f! 0 g .!r ~o Visual Classification 0 0 "' 11.~e l: ..J C. 12-Z 

0 :, l) " • I ·-: -:. FILL: SIL TY SAND (SM) - medium dense., moist, brown (fine to medium 
. • : ·1·. ... "'rain, crushed tuft) 

.. · •," 

4 ·4 •.(l', 
VOLCANIC TUFF - soft. damp, brown (completely to very weathered, poorly - .r:::. .·I> .'I:> elded) 

4 4·4· 1.-:, 7 ,!, . 'Jll 

.r:::. :1>:r:. 
4..i;l·4· 

5 - .r:::. .'I> .'b 
4 ·4'·4· 

:, JUHJ moderately weathered 
- .b :'b .'I> 

4·. 4 ·. 4· . 
. . l> .•i::. :i:. 

4·.4·.4· . 
. D> :i::. :i::. 
4 .4·.4· . 

. . ·£> .'b .'b 
4 ·4·•,<f 

10- .b. .'b .'b 
4 .4·.4· . 

:, JUJJ 

. . D> _'[:) .b 
4 .4 .4·. 

· 't::. .'b .'b 
4·.4 ·. 4· . 

. . ·e:. .'b :t:. 
4.4·.4· . 

. . b. .'b :i::. 
15-

~1-4·.4 ·: 
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Pump House and lnHuile Storage Tank Vault 
TA-50 

DIRECT SHEAR TEST RESULTS 
ASTM: D 3080 

Sample No: B-1 @ 0 to 1.5 Feet 
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Pump House and lnfluite Storage Tank Vault 
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Sample No: B-4 @ 5 to 6.5 Feet 
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DIRECT SHEAR TEST RESULTS 
ASTM: D 3080 
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Pump House and lnfluite Storage Tank Vault 
TA-50 

DIRECT SHEAR TEST RESULTS 
ASTM: D 3080 

Sample No: B-6 @ .5 to 2.0 Feet 
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Pump House and lnfluite Storage Tank Vault 
TA-50 

DIRECT SHEAR TEST RESULTS 
ASTM: D 3080 

Sample No: B-7@ 4.5 to 6.0 Feet 
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Geotechnical Investigation Project No. 59-010145.001 
TA-50 Pump House & Influent Storage Tanks Project 
Los Alamos National Laboratory 
Los Alamos, New Mexico 

TA-50 PUMP HOUSE AND INFLUENT STORAGE TANK VAULT 
UNCONFINED COMPRESSIVE STRENGTH TEST 

ASTMD2938 

Depth Dry Moisture Compressive 

Boring No. (ft) Soil/Rock Density Content(%) Strength {KSF) 
(PCF) 

B-1 12 Volcanic Tuff 99.2 8.3 58.2 

B-5 8 Volcanic Tuff 100.9 13.l 36.2 

B-6 22 Volcanic Tuff 98.0 7.9 . 59.8 

B-8 3 Volcanic Tuff 97.7 7.3 44.l 

Strain at 
Failure 
(%) 

1.6 

1.5 

1.6 

1.2 

L:\2001\Project\S9-010145.001.RPT(5902R002) 
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Initial Geotechnical Investigation 
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Los Alamos, New Mexico 

· , '• • - : 

L:\2001\Project\59-010145.001 .RPT(S902R002) 

APPENDIXC 
In-situ Test Results 

NOT APPLICABLE 

I) 

Project No. 59-010145.001 

01/13/02 



G~orechnical Investigation 
T . .\-50 Pump House & Influent Storage Tanks Project 
Los Alamos National Laboratory 
Los Alamos, New Mexico 

Lateral Earth Pressures 

Native Soils and Fills 

APPENDIXD 
Calculations 

Project No. 59-010145.001 

0 range {39,44,39,35} 0 

C range {0.8, 1.0,0.9,0.4} ksf 
From (4) Lab Direct Shear Tests 
From (4) Lab Direct Shear Tests 

Ywe1 range 94.0 to 125.6 pcf From Lab Data 

Equations Ref: Soil Mechanics in Engineering Practice 
By Karl Terzaghi and Ralph B. Peck, 1967, 2nd Edition (pages 188-189) 

Active Earth Pressure (Pa) 
Neglect C C=O pcf 
Lowest 0 0 =35° 

Highest Ywct Ywct 125.6 pcf 
Pa= Ywct tan2 (45 - 0/2) 
Pa= 33.9 pcf 

ra""' 34 pcf.j 

Passive Earth Pressure (Pp) 
Neglect C C=O pcf 
Lowest 0 0 =35° 

Ywct (lowest) Ywct = 94.0 pcf 

Pp= Ywct tan2 (45 + 0/2) 
Pp= 346.9 pcf 
lfy= 340 pcf.j 

Earth Pressure at Rest (Po) 
Lowest 0 0 =35° 

Highest Ywct .. 125.6 pcf 

Po=,'wet (1-sin 0) 
Po= 53.6 pcf 
ro= 55 pct.1 

Calculated By: 1-l;;;f-/;J _ J.J !J 
S tephe11i Woodall J61-~~ 

l:'-200I1Project159-010145.00 I . RPT(5902R002) 
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Geotechnical Investigation 
TA-50 Pump House & Influent Storage Tanks Project 
· Los Alamos National Laboratory 
Los Alamos, New Mexico 

On-site Material: 
Granular Compacted Backfill: 

Project No. 59-010145.001 

Backfill material is a mixture of on-site soil and crushed tuff trending to a silty sand 

. ,t .. : 

''•1 

0 = 30° · Assumed, no data available 
C = 0 pcf . Assumed, no data available 
Ywet = 120 pcf Assumed, no data available 

Active Earth Pressure (Pa) 
Pa= Ywet tan2 ( 45 - 0/2) 
1Pa= 40pcf~ 

Passive Earth Pressure (Pp) 
Pp= Ywe1 ~ 2 (45 + 0/2) 
ify= 360 pcf.j 

,: 

01/15/02 



Geotechnical Investigation 
TA-50 Pump House & Influent Storage Tanks Project 
Los Alamos National Laboratory 
Los Alamos, New Mexico 

Passive Earth Pressure (Pp) 
Lowest ywet = 105 .2 pcf 

Pp= Ywet tan2 (45 + 0/2) 
Pp = 423.2 pcf 
[Pp= 420 pct.I 

Active Earth Pressure (Pa) 

Highest Ywct 'Ywct 107.0 pcf 

Pa= 'Ywct tan2 (45 - 0/2) 
Pa= 26.6 pcf 
[Pa= 27 pct.I 

Project No. 59-010145.001 

Pressure Distribution Analysis for Brace Loads in Internally Braced Flexible Temporary 
Walls 

Equations Ref: NAVFAC DM-7, Foundations and Earth Strucures, Design Manual 7.2 
May 1982 (page 7 .2-100) 

Coarse grain, sand, conditions 

ah= 0.65* Pa*H H = height earth material 

Native Soils and Fill Material 
Pa=34pcf 

ah=22*H 

Volcanic Tuff 
Pa=27pcf 

ah= 18*H 

Coefficient of F~ction (µ) 

Ref: NA VFAC DM-7, Foundations and Earth Strucures, Design Manual 7.2 
May 1982 (page 7.2-194) 

Calculated By: 

6 for a concrete Interface = ¾ 0 
µ=tan 6 
For Volcanic Tuff use 0 =37° 
µ= 0.53 
f=0.50 .j 

Stephen Woodall .Jt!{,l.4"~ 

· L:\2001\Projcct\S9-01014S.OOI.RPT(S902R002) 
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Geotechnical Investigation 
TA-50 Pump House & Influent Storage Tanks Project 
Los Alamos National Laboratory 
Los Alamos, New Mexico 

Bearing Capacity for Volcanic Tuff 

Project No. 59-010145.001 

Lowest unconfined compressive strength obtained from (4) Lab tests 
Snc = 36.2 ksf 

Calculated By: 
Stephen Woodall 

Due to insufficient amount of core, the volcanic tuff s fracture and joint 
patterns, spacing and angles cannot be quantified; reduce effective Snc by 
half for use as ultimate. 

lTitimate Bearing Capacity (qu) 
PU= 18 ksf 

Factor of Safety F.S. 
F.S. = 3 

Allowable Bearing Capacity (qA) 

qA = qu /F.S. 

I qA = 6 ksf, or 6000 psf.j 

l:\200I\Project\59--010145.001 .RPT(5902R002) 
Copyright 2002, Kleinfelder, Inc. 
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Geotechnical Investigation 
T A-50 Pump House & Influent Storage Tanks Project 
Los Alamos National Laboratory 
Los Alamos, New Mexico 

APPENDIXE 
Recommended Specifications and Field Control Requirements 

1.1.1. Material for Fill 

Project No. 59-010145.001 

Structural fill should be placed in accordance with the recommendations presented in 
Compaction Requirements (see below). Structural fill required to bring the site to finished 
subgrade elevation should be free of vegetation and debris, and meet the following gradation 
requirements: 

Sieve Size 
(Sguare Qpenings) 

3 inch 
No.4 
No. 200 

Percent Passing 
byWei&}lt 

100 
50-100 
10-40 

The plasticity index of the structural fill should not exceed 12. Based upon the results of our 
investigation, most of the native tuff at the site will meet these requirements. It is believed that 
volcanic tuff will break down sufficiently during earthmoving operations to meet the 
specifications for structural fill. · 

1.1.2. Compaction Requirements 

We recommend that all .structural fill be spread in layers not exceeding 6 inches in thickness, 
moisture . conditioned as necessary and compacted. The moisture content of the fill during 
compaction should be within 2 percent of optimum moisture content. A density of not less than 
95 percent of maximum dry density under the building pad, floor slab, sidewalks, paved areas 
and basecourse should be obtained for the native soils and structural fill. Structural fill, as well as 
the native soils, outside the building area considered as general site grading should be compacted 
to 90 percent ~f maximum dry density. Sand bedding for underground piping system should be 
compacted to 85 percent except where located in paved areas. 

. . . . . 

Dete~ine density of in-place material in accordance with specifications listed in the LANL 
Facility Engineering Manual, Chapter m - Civil, Section 202.6 compaction. 

' . . . . 

The optimum moisture content and maximum dry density for each soil type used should be 
determin~d in accordance with ASTM D1557, modified proctor method. 

1.1.3. ,•·. Weather Limitations 
·; ... ,· J .,: • 

'r . , • .•., . • ,· , 

·:_: · .Engine~ed :n11 should not be pla~ed when the atmospheric temperature is below 35 degrees 
Fahrenheit. ·When the temperature falls below 35 degrees, all areas of completeq work should be 

• • # • •• '.. J,' • .-:.· . . .. •• . • 

• • J I'. ' • · ·:. ::--

;~ . 
. . ··: ., . ' . 

. ·:/:._··,:::::\'i;~~;-~jec1\S9--0·~·o14$.001.RPT(S902R002) 
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Geotechnical Investigation 
TA-50 Pump House & Influent Storage Tanks Project 
Los Alamos National Laboratory 
Los Alamos, New Mexico 

Project No. 59-010145.001 

protected against detrimental effects of ground freezing and any areas affected by freezing 
should be reconditioned and compacted in conformance with the above requirements. Any soils 
disturbed due to wetting, drying, or other causes should also be reconditioned prior to placement 
of additional fill or construction of foundations, floor slabs, pavement or other structural 
elements. Reconditioning should include scarificative, moisture-conditioning, and recompaction 
in accordance with requirements presented in previous sections of this report. 

1.1.4. Construction Observation & Testing 

We recommend that a representative of the geotechnical engineer provide continuous on-site 
observation and testing during overexcavation and placement of engineered fill to document 
compliance with the recommendations contained herein. We recommend that tests be made at 
the following minimum rates: . 

• One field density test for each 4,500 square feet of original ground surface prior to placing 
fill. 

• One field density test for each 10,000 square feet of fill placed or each layer of fill for each 
work area, whichever is the greater number ohests. 

• One moisture density relationship test (proctor) for each type of material used as determined 
by sieve analysis and plasticity index. 

L:\200I\Project\59-010145.001 .RPT(S902R002) 
Copyright 2002, Kleinfelder, Inc. 
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-------- - ---- -

I EXCERPTS FROM SECTION I: ORGANIZATION AND ORGANIZATIONAL POLICY 

F. Quality System Policy 

1. Statement of General Policy: The foundation of the Kleinfelder Materials Services 
Quality System is to provide services with staff that is properly trained, experienced, and 
educated, using equipment that meets the requirements of applicable standards and is 
calibrated in a manner that is traceable to the U.S. Department of Commerce, National 
Institute of Standards and Technology, and performing services in accordance with 
recognized standards or materials engineering principles. 

a) Personnel training, experience, and education minimums required by Kleinfelder 
to qualify for specific positions and job responsibilities are presented in detail in 
this manual and Appendix C, as well as methods for verifying training and 
competency. 

b) Methods for assuring the use of proper and calibrated equipment are described in 
detail in this manual. 

c) Recognized standards and the Kleinfelder policy for establishing procedures 
when a recognized standard is not available are presented in detail in this 
manual. 

d) Internal and external methods used to monitor compliance with this manual are 
also presented in this manual. 

2. Resource Assurance: It is K.leinfelder's policy to assure that we have the proper staffing 
and equipment resources to perfonn a task before accepting the work and to . assure 
during the performance of the work that the proper resources have been assigned. The 
Technical Manager (defined herein and denoted in the Or?,anizational Chart in 

- Appendix A) has primary responsibility of making the overall determination in this 
regard, but, as described herein, each individual is additionally responsible to verify they 
meet QSM competency requirements and that the equipment used is calibrated _and 
conforms to the requirements of the appropriate standard. 

3. Quality System Manual Control: Each Regional Office shall receive a numbered copy 
of the company Quality System Manual. This number shall be a four digit number 
corresponding to the Regional Office Number. The Regional Office shall distribute 
manuals to other local offices within their region, which shall have the same number 
followed by a lower case letter beginning with a, then b and so on in alphabetical order. 

4. Quality System Training: Each individual working for Kleinfelder providing Materials 
Services receives training regarding our Quality System. This training is provided by a 
supervisor, who discusses this manual and the systems presented herein section by 
section with each employee within one month of initial employment. A record of this 
training is placed in the employee's personnel file (discussed later). 

5. Quality System Review: Each time an internal or external audit or on-site inspection is 
perfonned, local management staff will review our Quality System to assure it is current 
and functioning. If revision of a system or procedure is considered necessary by local 
management staff, a written request for revision shall be submitted to the Senior 
Materials Consultant. The Senior Materials Consultant is authori~ed by the Board of 

L:\2001\Project\59--010145.00 I .RPT(S902R002) AppendixG 01/14/02 



----- - --- --------------------------------

Directors to implement changes deemed appropriate and necessary. At the discretion of 
the Senior Materials Consultant, revisions that affect company policy may be referred to 
the Board of Directors for approval. 

6. Quality System Manual Revision: If the Senior Materials Consultant determines a 
requested revision is appropriate, the revision shall be made. The Senior Materials 
Consultant shall log the revision and distribute the notification of the revision and the 
log to the Regional Offices. The Regional Offices shall incorporate the changes and the 
log into their manual and distribute copies to the local offices within their region. Note 
that changes that are specific only to the requirements of a particular office are made in 
the Appendix. In these cases, the changes must be approved by ~e Senior Materials 
Consultant, but are maintained only at the Regional Office level. The Regional Office is 
also responsible for maintaining the log related to these changes. 

7. Deviations from Quality System Manual: Deviations from the policies, procedures, and 
systems presented in this manual must be approved by the Technical Manager and noted 
on related reports, which in tum are signed by authorized individuals. 

Excerpts.from Section III: Facilities and Equipment 

B. Calibration and Verification (6.3.2) 

I. Inventory List (6.3.2.1): The Equipment Inventory List and copies of manufacturer's 
instructions are maintained by the Laboratory Manager and are located in the Laboratory 
Manager's office. 

2. Time Interval (R 18 Tables): Kleinfelder has adopted the calibration verification 
frequency intervals presented in AASHTO Standard R 18 or ASTM Standards C 
1077, C 3666 and D 3740, whichever are most frequent. If equipment is not listed in 
these standards, it will be verified for calibration at least annually. For equipment that 
is not used as frequently as the required calibration verification frequency, the specified 
frequency can be extended. However, whenever that piece of equipment is used, it must 
have had its calibration verified within a time period equal to or less than the specified 
frequency. If we have reason to suspect equipment is not providing accurate test results, 
calibration will be perfonned immediately. 

3. Procedures: All tests are performed using calibrated equipment complying with the 
requirements of the standard of the test · being perfonned. We have prepared 
equipment maintenance and calibration forms referencing the appropriate standard 
to be followed for maintenance and calibration for each piece of test equipment. 
Each piece of equipment to be calibrated has a summary sheet identifying the piece 
of equipment, the documented procedure or referenced procedure for calibration, the 
standards used for the calibration and the results of the calibration Reference 
standards for calibrations are traceable to NIST (National Institute of Standards and 
Technology). The NIST reference number is included on the calibration data sheet. 
If equipment is calibrated externally, the NIST reference number must be provided 
by the calibrating agency 

L:\2001\Project\59-010145.00 I .RPT(S902R002) Appendix G 01/14/02 



4. Records and Location of Records: 

a) The completed calibration verification records generated by Kleinfelder and by 
calibration consultants are located in the Laboratory Manager's office. The 
calibration records and certification information regarding the traceability to 
NIST for calibration equipment used are also located in the Laboratory 
Manager's office. 

b) After three years, at the local office's option, these records may be moved to a 
permanent storage location. 

5. Program Procedures (6.3.2.2) 

a) Method for assuring verifications are current: 

1.) A calibration log located in the Laboratory Manager's office is 
maintained by the Laboratory Manager. This log lists each piece of 
equipment, the verification frequency, and a log of the dates when 
calibrations were performed and the next date due. On the first of each 
month, the Calibration Log is reviewed by the Laboratory Manager and 
a list of equipment requiring calibration that month is generated. 

2) Calibration Stickers: When calibration or calibration verification is 
performed a sticker is applied to the piece of equipment showing the date 
the calibration was performed, the date the next verification is due, and 
the initials of the individual who performed the calibration. These 
stickers allow. individuals using the equipment to verify calibration is 
current prior to using the equipment. 

b) Responsible Individual: 

1) The Laboratory Manager is responsible for the equipment calibration 
verification program and is responsible to assure that all equipment in 
use is currently verified as calibrated. 

2) Each individual using a piece of equipment has responsibility for 
ensuring the equipment is calibrated prior to use 

c) New Equipment Procedures: 

1) When equipment is received, it is inspected, calibration verified by 
manufacturer certification or Kleinfelder calibration verification, and 
added to the Equipment Inventory List and the Calibration Log by the 
Laboratory Manager. 

Removal From Service and Out of Calibration/Defective Equipment: 

1) Red tag labels will be.affixed to any equipment which needs repair or 
does not meet calibration criteria Equipment that has not been· 
calibrated can be identified by the absence of a calibration sticker or 
the date on the calibration sticker indicating when recalibration is 
due. This equipment will not be used until repair and/or calibration 
is performed and the red tag has been removed by the Laboratory 
Manager. Equipment removed from service and discarded shall be 
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removed from the Equipment Inventory List by the Laboratory 
Manager. 

6. Calibration and Verification Procedures (6.3.2.3): 

a) Kleinfelder performs routine verifications in accordance with the procedures 
contained in our Materials Equipment Calibration Guidelines Manual. For 
certain calibration and calibration verification requiring specialized equipment 
not possessed by Kleinfelder, we use outside calibration consultants. A list of 
these consultants is presented in the Appendix B, Table 5. Equipment 
manufacturers are also utilized, when necessary, for maintenance, repair, and 
calibration. Whether calibration and verification is performed by Kleinfelder or 
others, the procedure shall include measurements that verify that the equipment 
complies with the requirements of the associated test standard, and the records 
shall document the measurement results and show comparison to the test 
standard requirement used to verify conformity or nonconfonnity. 

b) Location of Procedures Manual: 

1) The Kleinfelder Materials Equipment Calibration Guidelines Manual is 
located in the Laboratory Manager's office. In addition, this manual also 
contains the calibration fonns used for each piece of equipment. 

c) Procedures referenced in applicable standards: 

1) Calibration verification of laboratory equipment procedures are designed 
to utilize the most current issue of the applicable ASTM, AASHTO, or 
other applicable standard. 

d) Procedures not referenced in applicable standards: 

1) Where the applicable standard does not specify calibration 
procedures, they have been developed by Kleinfelder in 
accordance with standard materials engineering and testing 
principles. These are contained in the Materials Equipment 
Calibration Guidelines Manual. 

7. In-house Calibration Equipment and Reference Standards (6.3.2.4) 

a) Files for Equipment Certifications, Traceability, etc. 

1.) Files are maintained by the Laboratory Manager which contain 
equipment calibration certifications by outside agencies, in-house 
equipment calibration verification,· concrete curing room temperature and 
humidity, laboratory accreditations, and NIST traceability standards in 
the Laboratory Manager's office. 

b) Use and Storage: Equipment and Reference Standards used for In-house 
calibration verification should not be used for any other purpose and should be 
stored in a location that limits the potential for use or accidental contact that 
might invalidate NIST traceability. 
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Test Data and Field Records and Reports (6.4) 

A. Methods (6.4.1) 

I. Produce, Prepare, Check, Issue: 

a) While the field or laboratory technician or inspector is perfonning the test or 
observation, all pertinent infonnation and results will be recorded on the 
appropriate test data or field report form. Once the test or observation is 
comp1eted, the technician or inspector will sign the data or field report fonn and 
submit it to the laboratory or field supervisor or manager, who will review the 
results, checking for completeness, accuracy, and reasonableness of information 
and data on the form. The supervisor will initial the form when satisfied with 
the results, prepare a draft report, and forward it to word processing. Word 
processing will prepare the test report and return it to the supervisor. The 
supervisor will then review the typed version with the original fonn for accuracy 
and completeness. If satisfied, the supervisor forwards the report to the 
individual responsible for signature. 

b) After review, editing, if necessary, and approval by the individual who will sign 
the report, the typed report is returned to administrative staff to prepare it for 
final typing, copying, and mailing to the client. Toe original of the typed report 
will be signed by the authorized individu~l and mailed to the client with copies 
distributed to client approved parties and one copy placed in the project files. 

c) Kleinfelder requires all engineering work to be performed under the supervision 
of a properly registered engineer. Engineering work is defined as services where 
engineering ana1ysis is performed or where an engineering opinion is expressed. 
The presentation of test results performed in accordance with a standard 
procedure together with project or standard specifications and the comparison of 
the test results to those specifications is not considered to be the expression of an 
engineering opinion. 

d) Engineering reports are to· be signed by the registered engineer. Reports that 
contain only the results of tests performed in accordance with a standard test 
procedure, may be signed by a Laboratory Supervisor or by a Laboratory, 
Project, Operations, Materials Department, Office, or Regional Manager. 
Summary reports of observations performed by certified or governing authority 
approved inspectors must be signed by the Project Manager and an Operations, 
Department, Office, or Regional Manager. These reports may also include field 
and laboratory tests. If an opinion is expressed regarding the overall compliance 
of a structure (roadway, bridge, building) or part of a structure (pad or fill 
certification), the report must be cosigned by a registered engineer. Whenever 
Kleinfelder uses the word certify in a report, it is only to certify the observation 
and testing work performed by Kleinfelder was performed in accordance with 
our industry standards for the locality where the work was performed and does· 
not relate to work performed by the contractor, other engineers or surveyors, or 
others. 

e) Documentation of checking and review performance is maintained on the word 
processing work order form and filed in the project file. 

L:\2001\Project\59-0 IOI 45.00 l .RPT(S902R002) Appendi~ G 01/14/02 



B. Typical Report Fonns (6.4.2) 

1. Typical Fonnat Discussion: 

a) The appropriate standard will be followed in preparing the written results (i.e., 
required infonnation to be included on the test fonn). Standard test procedures 
that were perfonned will be specifically denoted on test reports. Any deviations 
from the designated standard procedure shall be noted. If special procedures 
designed by a properly registered engineer were used, ·they should be described 
in detail together with the materials engineering principles-used. 

b) Each sample for which test results are presented shall be identified in the report 
by sample number together with other appropriate identification infonnation, 
such as materials supplier, materials source, material type, sample location, date 
sampled, name of party who obtained sample, date received, date tested, tests 
perfonned, etc.. Tests results are presented for each sample, and, where 
applicable, project or other material specifications may be presented and 
compared to the test results with a pass or fail disposition. Field reports of 
observations shall include similar project information and identify the nature of 
the observation, the item being observed, and a precise description of the 
location of the observation. 

c) Engineering reports typically include the following sections, as appropriate to 
the scope and complexity of work: Introduction, Scope of Work, Project 
Approach, Field and Laboratory Investigations, Findings, Engineering Analysis, 
Conclusions, and Recommendations. Depending upon the complexity of the 
project, some sections are often combined. 

2. Date: 

a) The date of a report denoting the date the report was sent to the client shall be 
noted on the each page. 

3. Amending Reports: 

a) If it becomes necessary to revise or amend a report, the original report date and 
the date(s) ofrevision will be shown on the report. 

b) Supplemental reports shall clearly by so identified, with the original report being 
identified in the report introduction. 

4. Location of Standard Fonns: 

a) Standard report and test data forms are located in the Laboratory Manager's 
office. 

5. Typical Forms: 

a) Several typical forms are included in the Appendix D. 

C. Files and Report Retention: 

1. All correspondence, reports, test data and other written communications relative to a 
project will be stored in our project files. Our office currently uses a two-file system for 
each project. Toe first file is the invoice file and contains all financial and contractual 
data. The second file is the working file and contains all pertinent information to the 

L:\200 I \Pmject\59..C 1014.S.001 .RPT(.S902R002) Appendix G 01/14/02 



. . 
project, including test reports. These two files are maintained in separate file rooms 
within the local office. 

2. Our test record system is set-up to retain test data records and reports for a minimmn of 
three years from the date of the report, including original observations, calculations, and 
derived data with final test reports .. Responsibility for carrying·out the policy described 
herein is assigned to the Technical Manager. 

D. Confidentiality: 

1. Confidentiality of test reports, both oral and written, is a major professional and ethical 
concern. Test reports are the property of the client, however, they are copyrighted by 
Kleinfelder, Inc. to attempt to limit the misuse of the data. Reporting is restricted to the 
client or client-authorized personnel only. Absolutely no results are distributed to non­
client or non Kleinfelder parties, unless authorized by_ the client. 

2. Only management and designated administrative staff are authorized to access or copy 
information from project files. Files removed from the file cabinets must be signed out. 
Work in progress is often maintained in laboratory or field files before being 
permanently filed and field and preliminary lab data reports are often reported prior to 
publication of final reports. Staff involved with these activities are instructed in the 
confidentiality requirements. 

3. Each materials department employee must sign an affidavit documenting their 
understanding of this requirement. This affidavit is on file in the employee's personnel 
fil~ . . 

4. Special Confidential Materials: If the client requests special security of reports and 
other materials they deem particularly sensitive and confidential, Kleinfelder will 
comply with these requests, including maintaining these materials in a locked vault 

VII. Internal Quality System Review (6.7) 

A Scope: 

1. The Technical Manager or their designee working under their direct supervision 
shall perform internal quality system reviews to ensure that the established quality 
system procedures are }?eing followed and consisting of the following: 

a) Proficiency sample reports and responses. 

b) Third party on-site inspection reports and responses. 

c) 

d) 

e) 

t) 

Equipment Inventory List 

Equipment calibration verification records. 

Technician training and competency verification records. 

Records of calibration verification of equipment and materials received 
during the review period, including new equipment, capping compound," 
concrete cylinder molds, etc. · 
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B. Frequency: 

I. Internal quality system reviews are conducted semi-annually. 

C. Individuals Responsible: 

1. The Technical Manager is responsible to assure the reviews are perfonned, that 
corrective action plans are developed and implemented, and that reports are prepared 
and distributed. · 

2. The Laboratory Manager responsible for compliance with the requirements of the 
quality system, preparation and perfonnance of the corrective action plan, reporting 
of corrective actions, and recording keeping. 

D. Report Preparation and Distribution: 

1. The individual performing the inspection shall prepare a report of their findings 
which shall be distributed to the Laboratory Manager, the Technical Manager, and 
the Regional Manager. 

E. Corrective Action: 

1. A plan for corrective action shall be developed and implemented by the Laboratory 
Manager and approved by the Technical Manager. Upon completion of the corrective 
action plan, a report shall be prepared by the Laboratory Manager and submitted to 
the Technical Manager and the Regional Manager. 

F. Location of Records: 

1. The results of all internal reviews and reports of corrective actions are maintained in 
the Laboratory Managers office. · 

·-.·.;.,.·· 
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TABLE NO. 6 

EQUIPMENT CALIBRATION/VERIFICATION INFORMATION 

SOILS AND AGGREGATES TEST EQUIPMENT 

Kai-Co., Inc. 
Calibration 
Procedure 
Number Equipment-Test Method Requirement 

SI00 Mechanical Compactor-T99, Tl 80, Calibrate 
0698, D1557 

HI02 CA Kncadin2 Comoactor-Tl 90. D2844 Calibrate 
SI0I Molds-T99, TI34, Tl35, T136, TISO, Ck. Critical Dimensions 

Tt90, T193, D698, D558, D559, D560, 
Dt557, D1883 D2844 

S102 Manual Hammer-T99, TISO, D698, Ck. Weight and Critical Dimensions 
Dt557 · 

S103 Liauid Limit Dcvice-T89 04318 Ck. Wear & Critical Dimensions • 
SI04 Groovin2 Tool-T89, D4318 Ck Critical Dimensions 
S105 Straightcdge-T99, Tl34, Tl35, Tl 36, Ck. Critical Dimensions 

TISO D698, D558 DS59, D560 D1557 
S106 Hvdromcters-T88, D422 Ck. Critical Dimensions 
SI07 · Weighted Foot Assemblv-Tl 76. D2419 Ck. Weight 
SI08 Mechanical SE Shakers-Tl 76, D24 I 9 Calibrate 
S109 Annular & Slotted Weights-Tl 93, Cle. Weight 

D1883 
SI 10 Penetration Piston-Tl 93 Dl 883 Ck. Diameter 
SI 11 Standard Metal Specimen-Tl 90 D2884 Ck. Outside Diameter 
Sl12 Metal Follower-Tl 90. D2884 Ck. Diameter 
Sll3 Unit Wei2ht Measures-T19. C29 Calibrate 
SI 14 Sulfate Oven-Tl 04. C88 Ck. Rate of Evanoration 
SI 15 LA Machine-T96 C13 I Ck. RPM & Critical Dimensions 
SI 16 Conical Mold and Tamner-T84. C!28 Ck. Critical Dimensions 
SI 15 Steel Balls-T96 C 13 I Ck. Individual & Chante Wei2ht 
SI 16 Sodium Sulfate Containcrs-T I 04 C88 Ck. Physical Condition 
SI 17 Sand Cone and Plate-Tl 9 I DI 556 Calibrate 
SI 18 Sneedv Moisture Meter-T217 Calibrate 
SI 19 FA Angularity measure and spatula- Ck. Critical Dimensions 

T304 . 
SI20 Flat and Elongate Devise--D4791 Ck. Critical Dimensions 
Sl21 Pycnometcr-TI 00 D854 Calibrate 
Sl22 Consol Am,aratus/Wts.-T216 D2435 Calibrate 
S123 Direct Shear Macbine-TI36. D3080 Vcrifv Motor Soccds 
SI24 Mechanical Sieve Shakers-Cl 17. C136 Calibrate 
Sl2S Onranic Imouritics Calibrate 
S126 Durabilitv Apparatus Calibrate 
SI27 California Bcarin2 Ratio Calibrate 
Sl28 Soecific Gravity of Soils-D854 Calibrate 

I 
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Performed 
By 

Kai-Co 

Kai-Co 
Kai-Co 

Kai-Co 

Kai-Co 
Kai-Co 
Kai-Co 

Kai-Co 
Kai-Co 
Kai-Co 
Kai-Co 

Kai-Co 
Kai-Co 
Kai-Co 
Kai-Co 
Kai-Co 
Kai-Co 
Kai-Co 
Kai-Co 
Kai-Co 
Kai-Co 
Kai-Co 
Kai-Co 

Kai-Co 
Kai-Co 
Kai-Co 
Kat~co 
Kai-Co 
Kai-Co 
Kai-Co 
Kai-Co 
Kai-Co 
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Interval 
Months 

12 

24 
12 

12 

12 
12 
12 

24 
12 
12 
12 

12 
12 
12 
12 
12 
24 
24 
24 
12 
12 
12 
12 

12 
12 
12 
12 
14 
12 
12 
12 
12 
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TABLE NO. 6 

EQUIPMENT CALIBRATIONNERIFICATION INFORMATION 

GENERAL PURPOSE TEST EQUIPMENT 

Kai-Co., Inc. 
Calibration 
Procedure 
Number Equipm·ent-Test Method Requirement 

Gl00 Mechanical Shakers Ck. Sieving Thorouclmess 
GlOl Balances, Scales, and Wei2hts Verify 
Gl02 Thennometers 
0103 Compression Test Machine 
0104 Timers 
0105 Ovens 
0106 Vacuum System 
Gl07 Sieves 

0108 Sieves 

0109 Length Measurement, 
Calipers, Micrometers, 
Rulers, Feeler Oau~es 

Gll0 Proving Rings, 
Dvnamometers 

0111 Water Baths 
G112 Dial Gauges 
Gll3 Testing Machine Platens 

· 0114 Speedy Moisture Testers 

L:\2001\Projcct\S9-01014S.OO I .RPT(S902R002) 
Copyright 2002, Kleinfelder. Inc. 

Calibrate 
Verify 
Ck. Accuracy 
Verify Temp. Settings 
Ck. Pressure 
Fine (<4.75mm): Ck. Openings 
and Physical Conditions 
Coarse (>4.75mm): Ck. 
Openings & Physical 
Condition. 
Fine (<4.75mm): Ck. Physical 
Condition 
Verify 

Calibrate 

VcrifyTemperatun: Settings 

Verify 
Ck. Critical Dimensions & 
Condition 
Ck. Pressure, Scale 

AppendixG 

Performed 
By 

Kai-Co 
Kai-Co 

Kai-Co/Lab 
Kai-Co 

Kai-Co/Lab 
Kai-Co/Lab 

Kai-Co 
· Kai-Co 

Kai-Co/Lab 

Kal-Co 

Kai-Co 

Kai-Co 
Kal-Co 
Kal-Co 

Kal-Co 
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Interval 
Months 

12 
12 
6 
12 
6 
4 
12 
12 

6 

12 

12 

12 
12 
12 

12 
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EXECUTIVE SUMMARY 

The drilling and sampling of eight boreholes was conducted to characterize subsurface 
materials at the location of the proposed TA-50 Pump House and Influent Storage Tanks 
and an associated manhole. Solid Waste Management Units (SWMU) 50-01 l(a), 50-
004(b) and 50-004( c) are located within the proposed construction area. Residual 
contamination from these SWMUs may be present in soils, fill and tuff at the site. The 
borings were advanced using hollow stem auger drilling and samples were collected 
continuously using a split spoon core barrel. Six borings (50-BHl, 3, 5, 6, 7, and 8) were 
advanced and sampled to a depth of 25 ft. One boring (50-BH4) was advanced and 
sampled to a depth of 23 ft. In addition, one boring (50-BH2) was advanced and sampled 
to 90 ft. The sampling plan targeted the depths of 3, 10, and 25-ft bgs, with 
modifications based on the tuff interface location. The sampling plan specified two 
additional samples at 70 and 90 ft from 50-BH2. Samples were submitted for full suite 
analytical chemistry including Volatile Organic Compounds (VOC), Semi-volatile 
Organic Compounds (SVOC), Resource Conservation and Recovery Act (RCRA) TCLP 
and T AL Metals, Polychlorinated Biphenyls (PCB), Pesticides, Total Petroleum 
Hydrocarbon - Diesel Range Organics (TPH-DRO), and radionuclides. Samples from 0 
to 25-ft were used to characterize excavated soils/tuff generated during excavation and 
construction activities. Samples from the deeper borehole were collected to investigate 
potential releases from SWMU 50-01 la. In total 33 samples were submitted for analysis. 
This included 26 soiVfill and tuff samples, 2 duplicates, 2 rinsates, 2 volatile organic 
analysis (VOA) trip blanks, and one soil trip blank. Geologically, soiVfill was found to 
be between 1 and 10 ft thick. Underlying the soiVfill was poorly to moderately welded 
volcanic tuffs. At the soiVfill - tuff interface, the tuffs ranged from highly weathered to 
fresh. The analytical results show the presence of some contaminants at extremely low 
concentrations within the projected construction area and depth (25-ft bgs). A few metals 
were detected in tuffs above background levels, but well below the regulatory limit for 
hazardous waste. Low concentrations of SVOCs in the form of polycyclic aromatic 
hydrocarbons (P AH) were found in one shallow sample adjacent to an asphalt road, and 
are likely associated with the asphalt and/or auto exhaust. Sporadic, low concentration 
detections of one PCB were found, but the levels do not indicate a spill or release, and are 
not at regulated levels. The most pervasive contamination was found to be low 
concentrations of radionuclides above background levels in both the soiVfill and tuff. 
Based on the analytical results, the excavation of soiVfill and tuff during construction 
would result in the generation of solid, low-level radioactive waste (LLW). The deep 
samples (70 and 90 ft bgs) show the presence of a couple metals above background and 
the presence of some mixed fission and activation products slightly above detection 
limits. Chromium and lead were detected above background at 70 ft and below 
background at 90 ft, providing a decreasing trend. No patterns were identified in the 
radiological data. If these results are interpreted to indicate a release from 50-01 la, its 
extent appears bounded by the sampling. 

The field activities and the analytical chemistry have produced defensible data meeting 
all applicable QNQC requirements. These results are sufficient to meet the objectives of 
the project (waste volume and type estimation and worker risk). 
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1. INTRODUCTION 

1.1 Purpose 

One of the subprojects of the Cerro Grande Rehabilitation Project, Waste Management 
Risk Mitigation Task is to construct a Pump House and Influent Storage Tanks Facility at 
LANL TA-50. Residual contamination may be present in soils from SWMUs 50-0ll(a), 
50-004(b ), and 50-004( c ), which are located within the footprint of the proposed 
construction site (IT Corporation 2001, LANL 1992). The soils require characterization 
with respect to these potential contaminants to 1) estimate the volume and type of waste 
that may be generated during excavation operations, and 2) assess any risks posed by the 
subsurface media (soils/fill and tuft) with respect to worker safety during the project. The 
purpose of this project is to provide the soil characterization required to meet these two 
objectives for the definitive design of the TA-50 Pump House and Influent Storage Tanks 
Project. This report documents the field investigation and the results and conclusions of 
the soil characterization. 

Also required for the definitive design is a geotechnical investigation. This investigation 
was conducted in tandem with the soil characterization by Kleinfelder, Inc., and the 
results of this investigation are provided in a separate report. The "Geotechnical 
Investigation, Technical Area 50: Pump House and Influent Storage Tank Vault Project, 
Project NO. 59-010145.001" (Kleinfelder 2001) serves as the report of record for the 
Title I and Title II engineering design. 

1.2 Scope 

To meet the objectives outlined in the purpose, a Sampling and Analysis Plan (SAP) was 
prepared by LANL. The SAP required eight boreholes to be drilled and sampled. Seven 
of the boreholes were located within the projected construction zone for the Pump House, 
and one borehole was located at the location of a proposed manhole. Seven of the 
boreholes were to be advanced to 25 ft. below ground surface, and one borehole was to 
be advanced to 90 ft. below ground surface. Figure 3.2-1 depicts the borehole location 
and associated facility structures. The 25-ft. boreholes were designed to characterize the 
soils/fill and tuff to the projected maximum depth of excavation related to the 
construction project. The 90-ft. borehole was designed to 1) characterize the first 25 ft of 
soiVfill and tuff within the proposed construction area, and 2) to investigate the tuff 
adjacent and below SWMU 50-0lla. The SAP specified 3 samples from .7 boreholes 
advanced to 25 ft, and 5 samples from one borehole advanced to 90 ft, for a total of 26 
samples, not including QA/QC samples. The specified analytical suite included volatile 
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), RCRA metals 
(TAL and TCLP), pesticides, polychlorinated biphenyls (PCBs), total . petroleum 
hydrocarbons and diesel range organics (TPH-DRO), and radiological constituents. 
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1.3 Quality Program 

The soil characterization project was conducted under the WGII quality program as 
presented in the WGII/LANL Project Contractor's Quality Management Program 
(CQMP). The quality program includes both the Quality Management Plan and Quality 
Assurance Procedures (QAPs). This program was initially prepared specifically for work 
under the LANL ER Deep Drilling Project, but has been expanded to cover all WGII 
projects at LANL (ER, D&D, and other LANL support). All technical work was 
performed in accordance with Standard Operating Procedures (SOP). Field personnel are 
required to read and follow all applicable procedures. 

In addition to the WGII quality program, this report was subject to review under the 
Holmes & Narver/Ratheon (HNR) quality program. 

1.4 Sampling Event 

Drilling and sampling were conducted from December 13 through December 16, 2001. 
The drilling and sampling shifts utilized the available hours of daylight and were from 
approximately 7:00 a.m. through 5:00 p.m. The WGII field team was comprised of 
Dennis Newell (Field Team Leader), Keith Tucker (Sampler and Waste Management 
Coordinator), Ken Gillespie (Site Safety Officer), Robert Helton (Driller), Davey Heath 
(Driller Helper), and Steve Woodall (Geotechnical Engineer). FWO-WFM provided a 
full-time Radiation Control Technician (RCT) from the ESH-I pool, who was on-site 
during all drilling and sampling activities. Darren Meadows provided FWO-WFM 
project oversight, and Robert Baran conducted ESH-5 health and safety oversight. 

2. METHODOLOGY 

2.1 Drilling 

Drilling was conducted using a CME 75 truck-mounted drill rig using hollow-stem auger 
methods. Kleinfelder Inc., based in Albuquerque, NM, was subcontracted to WGII to 
conduct the drilling operations. This method of drilling has proved to be economical and 
efficient in the soils, fill, and Bandelier Tuff that comprises the Pajarito Plateau. Based 
on previous site investigations at and adjacent to TA-50, Unit 3 of the Tshirege Member 
of the Bandelier Tuff was anticipated to be encountered within the first 10 ft. of drilling, 
for which hollow-stem auger methods would be adequate. 

2 SEASF-TR-02-270 



TA 50 Soil Characterization Analytical Summary Report, Rev I 

Figure 2.1-1. CME 75 drill rig. 

2.2 Sampling 

2/11/02 

Sampling using the CME 75 drill rig was conducted continuously using 5 ft. core barrels. 
Both stainless steel and cold steel core barrels were used. When cold steel barrels were 
used, lexan liners were utilized to prevent cross-contamination of the samples with the 
metals in the core barrel. A LANL ESH-1 Radiological Control Technician (RCT) 
screened recovered core, cuttings, and samples for radiological contamination. 

The sampling plan specified the collection of three samples each from the eight borings. 
The target depth for samples was 3, l 0, and 25 ft. below ground surface. In each 
borehole one of the three samples was collected from the tuff interface. If the soil/fill -
tuff interface occurred in the first 6 ft, then the interface depth replaced the 3 ft. sample; 
if the interface occurred between 6 and 17 ft, then the interface depth replaced the 10 ft. 
sample; and if the interface existed between 17 and 25 ft, then the interface depth 
replaced the 25 ft. sample. In the 90-ft boring, two additional samples at 70 and 90 ft. 
below ground surface were collected in accordance to the SAP (LANL 2001c). 

The sampling nomenclature used was 50-BH#-XX, where # indicates the borehole 
number (e.g., 2) and XX is the sample depth (e.g., 10). Specific information on each 
sample is provided in the sample collection logs (Appendix A). 
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Figure 2.2-1. Sampling subsurface media. 

QA samples required included include two duplicates, two rinsate samples, and a soil trip 
blank. In addition, the analytical laboratory sent two sealed VOA trip blanks with the 
sample containers for return and analysis along with the site samples. 

Samples were collected following WGII Standard Operating Procedures as outlined in 
Table 2.2-1. 

Table 2.2-1. Standard Operating Procedures 

SOP Number and Revision SOP Title 
SOP-1.02, Rev 2 Sample Containers and Preservation 
SOP-1.04, Rev 4 Sample Control and Field Documentation 
SOP-1.05, Rev 1 Field Quality Control Samples 
SOP-1.08, Rev 1 Field Decontamination of Drilling and 

Sampling Equipment 
SOP-6.26, Rev 1 Core Barrel Sampling for Subsurface Earth 

Materials 
SOP-12.01, Rev 4 Field Logging, Handling, and Documentation 

of Borehole Materials 
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2.3 Health and Safety 

The drilling and sampling activities were conducted under a Site Specific Health and 
Safety Plan (SSHASP) titled "TA-50 Pump House Geotechnical Investigation and Soil 
Characterization" (WGII/PMC/SEA 2001). Based on the scope of the project, the field 
site was managed as a HAZWOPER site. The SSHASP evaluated the hazards based on 
the specific tasks conducted during the field job and the hazards from potential site 
contamination related to SWMUs in the vicinity. Based on the analysis of these hazards, 
controls were specified including Personal Protective Equipment (PPE), engineering 
controls, and monitoring. Additionally, the SSHASP specified personnel training 
requirements based on the specific job tasks and potential site hazards. 

The level of PPE specified in the SSHASP was modified level D. This included steel-toe 
boots, safety glasses with side-shields, hard hats, and coveralls. Additional PPE 
requirements were specified in the Radiological Work Permit (RWP). 

Site monitoring called out in the SSHASP included noise monitoring around the drill rig 
and air monitoring at 50-BH2. At 50-BH2, air monitoring for hydrogen sulfide and 
explosive atmospheres during the drilling/sampling was required based on potential 
contaminants from SWMU 50-01 la, and an abandoned septic field. Monitoring was 
required due to the potential presence of decaying raw sewage and subsequent hydrogen 
sulfide generation in the septic shaft located 19 ft. west of 50-BH2. Based on the age of 
the septic system, the presence of hydrogen sulfide was unlikely, hut monitoring was 
necessary due to the high toxicity and potential explosive nature of hydrogen sulfide. 

2.4 Radiological Safety 

All drilling activities were conducted under a Radiological Work Permit (R WP) prepared 
by ESH-1 radiological support. The permit specified: 

• Pre-job screening of all drilling and sampling equipment 
• Radiological Worker II Training for field personnel 
• Continuous RCT coverage (provided by ESH-1) 
• Additional PPE including LANL issued leather gloves, Tyvek coveralls and 

booties 
• Nasal swipes (at lunch and end of shift) 
• Screening and release of all samples 
• Post-job screening and release of all drilling and sampling equipment 

2.5 Waste Management 

The Waste Management Coordinator (WMC) for the project was Keith Tucker (SEA). 
Waste management operations at the site were coordinated with the FWO-WFM WMC. 
As applicable, the SAP and WGII-SOP-1.06, Rev 2 Management of Environmental 
Restoration Project Waste was followed for the generation, segregation, storage, and 
labeling of wastes generated during field activities. 

5 SEASF-TR-02-270 



TA 50 Soil Characterization Analytical Summary Report, Rev I 2/11/02 

The SAP (LANL 2001c) for the project served as the waste management plan. The 
potential waste forms and potential waste types generated during the investigation 
include cuttings (LLW, MLLW), decontamination liquids (LLW), and PPE (LLW, Non­
hazardous - Non-radioactive). Final waste characterization and profiling was based on 
the analytical results from the soil and tuff samples. No waste characterization samples 
were specified in the SAP (LANL 2001c). Borehole cuttings samples were profiled 
directly from analytical samples from the associated boring. Liquids generated during 
decontamination were profiled based on the overall analytical results. PPE was profiled 
by dividing the maximum analytical result per analyte detected by 100. Waste 
characterization followed WGII-SOP-1.10, Rev 1 Waste Characterization, as applicable. 

2.6 Analytical Chemistry 

ASSAIGAI · Analytical Laboratories, Inc. was contracted to conduct the analytical 
chemistry of all samples; ASSAIGAI Analytical Laboratories, Inc. is an approved DOE 
analytical laboratory, with detection limits that meet the requirements of the SAP (LANL 
2001c). Full-suite analytical chemistry was requested for the samples per the methods 
outlined in the SAP (LANL 2001c). Included with the analytical chemistry, a Level IV 
QNQC package was requested with the data package. The analytical suite included: 

• voes 
• SVOCs 
• PCBs 
• Pesticides 
• TPH-DRO 
• RCRA Metals TCLP 
• RCRA Metals Total 
• Gross Alpha, Gross Beta, and Gamma Spec 
• Isotopic Plutonium, Uranium, and Strontium (Sr-90) 

Upon receipt of the data, all detects were tabulated including laboratory flags that may 
disqualify detects. Field QA sample results were compared to results to identify detects 
that may be related to decontamination, cross-contamination, or sample contamination 
due to field conditions. Since some inorganic chemicals (metals) and radionuclides are 
naturally occurring and/or anthropogenically added through atmospheric nuclear testing, 
these data were compared to "LANL background and fallout values" using the 
procedures in table 2.6-1. 

Table 2.6-1. SOPs followed for background comparisons. 

SOP Number and Revision SOP Title 
SOP-15.12, Rev 0 Performing Background Value Comparisons for 

Inorganic Chemicals 
SOP-15.13, Rev 0 Performing Background Value Comparisons for 

Radionuclides 

6 SEASF-TR-02-270 



TA 50 Soil Characterization Analytical Summary Report, Rev I 2/11/02 

2.7 Surveying 

The locations of the borings were located with a Real-Time Kinematic survey using a 
Trimble 5700 series GPS system. This type of survey involves the use of two GPS 
receivers, which communicate via a radio link. The base receiver is stationed at a known 
point and sends its measured location to the rover receiver. With this information, the 
roving GPS unit differentially corrects its measured location. Resulting measurements 
can be accurate to within 2 cm. The base station for the survey was set up at LANL 
control point 50001, which is located just south of Pajarito Road where it intersects Pecos 
Drive. This was the best possible control point for the surveyed area, as it provided close 
to line-of-site signal with most of the drilling locations. The locations of the boreholes in 
the vicinity ofTA-50-WM-83 and TA-50-248 were measured. 

The coordinate system used is the US State Plane 1983: New Mexico Central 3002. The 
project datum is NAD 1983; the Geoid model used is GEOID99 (Conus); the units used 
are US Survey Feet. 

The survey, data compilation, and figures were completed by Mark Wald-Hopkins of 
Science and Engineering Associates, Inc. in accordance with WGII-SOP-3.11, Rev 1 
Geodetic Surveys. 

3. RESULTS 

3.1 Sample Locations 

A total of 33 samples were submitted to ASSAIGAI Analytical Laboratories for analysis. 
The sample collection information (location, ID, media, etc.) is provided in table 3 .1-1. 
Copies of the sample collection logs and chain of custody forms are provided in 
appendices A and B respectively. 

Borehole 4 was completed at 23 ft bgs, short of the 25 ft target depth. Drilling problems 
resulted in a twisted core-barrel at 23 ft bgs, and the borehole could not be advanced 
further. However, the core barrel was recovered with its sample intact, and the 25 ft 
target sample was collected from 22 - 23 ft. 
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Table 3.1-1. Borehole sample ID and location. 

Borehole Sample ID Sample Media QA Type Date Time 
ID Interval (ft) 

50-BHI 50-BHI-3 3 - 5 FILL 12115101 0830 
50-BH1-3D 3-5 FILL DUPLICATE 12115101 0830 
50-BHI-7 7-8 TUFF INTERFACE 12115101 0900 
50-BHI-25 24-25 TUFF 12115101 0940 

50-BH2 50-BH2-3 3 - 4 FILL 12115101 1045 
50-BH2-7 6.5 - 7.5 TUFF INTERFACE 12115101 1100 
50-BH2-25 24 - 25 TUFF 12115101 1200 
50-BH2-70 70 - 71 TUFF 12115101 1420 
50-BH2-90 90-91.5 TUFF 12115101 1530 

50-BH3 50-BH3-7 7 - 8 TUFF INTERFACE 12114101 1415 
50-BH3-11 11 - 12 TUFF 12114101 1440 
50-BH3-25 24-25 TUFF 12114101 1520 

50-BH4 50-BH4-3 3-4 FILL 12/13101 1210 
50-BH4-12 12.5 - 13.5 TUFF INTERFACE 12113101 1255 
50-BH4-23 22-23 TUFF 12/13101 1700 
50-BH4-R NIA WATER RINSATE 12113101 1550 

50-BH5 50-BH5-RB NIA WATER RINSATE 12/16101 1130 
50-BH5-6 5.5 - 6.5 TUFF INTERFACE 12116101 1030 
50-BH5-10 9 - 10 TUFF 12116101 1040 
50-BH5-25 24-25 TUFF 12116101 1110 

50-BH6 50-BH6-3 3 - 4 FILL 12/16101 0815 
50-BH6-7 6.5 - 7.5 TUFF INTERFACE 12116101 0845 
50-BH6-25 24-25 TUFF 12116101 0925 

50-BH7 50-BH7-4 4-5 FILL 12/14101 0900 
50-BH7-10 8 - 10 TUFF INTERFACE 12114101 0930 
50-BH7- 8 - 10 TUFF INTERFACE DUPLICATE 12114101 0930 
lOD 
50-BH7-25 24 - 25 TUFF 12114101 1100 

50-BH8 50-BH8-2 1 - 2 TUFF INTERFACE 12116101 1245 
50-BH8-9 9 - 10 TUFF 12116101 1300 
50-BH8-25 24-25 TUFF 12116101 1340 

NIA 50-SB NIA SAND SOIL TRIP 12116101 1000 
BLANK 

NIA 0112289- NIA WATER VOA TRIP NIA NIA 
32A 1 BLANK 

NIA 0112289- NIA WATER VOA TRIP NIA NIA 
33A 1 BLANK 

1VOA Trip Blank prepared and sent by analytical laboratory 

3.2 Borehole Locations 

The GPS survey of the borehole locations was conducted on December 20, 2001. Table 
3.2-1 provides the survey coordinates (northing, easting, and elevation) of ten locations. 
The units are in feet. Eight of the ten locations surveyed are the borehole location 
(50-BHl through 50-BH8); the ninth location is the original BH8 location that was 
abandoned due to the presence of concrete at 2 ft. below ground surface. The concrete is 
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believed to be encasing abandoned oil-lines for the former solar array at MDA C. The 
tenth location (CP 50001) is the control point used in the survey. 

The coordinate system used is the US State Plane 1983: New Mexico Central 3002. The 
project datum is NAD 1983; the Geoid model is GEOID99 (Conus); and the units are in 
US Survey Feet. Figure 3.2-1 shows the borehole locations in map view. 

Table 3.2-1. Borehole survey coordinates. 

Borehole ID Northine (Ft) Eastine (Ft) Elevation (Ft) 
50-BHl 1768973.53 1626334.02 7172.13 
50-BH2 1768920.40 1626331.79 7171.28 
50-BH3 1768856.13 1626329.29 7168.78 
50-BH4 1768873.98 1626279.36 7174.61 
50-BH5 1768924.28 1626270.39 7175.50 
50-BH6 1768978.79 1626297.40 7175.50 
50-BH7 1768905.68 1626297.12 7175.54 
50-BH8 1768896.66 1626147.02 7177.05 
Station 9a 1768905.39 1626146.98 7177.45 
CP 50001 1768420.43 1625421.60 7214.49 

a Station 9 is the location of the abandoned BH8 location due to subsurface concrete 
cased lines 

The roving receiver maintained radio link with the base station, and adequate satellite 
coverage during most of the survey. The exceptions to this occurred at stations 5 (50-
BH5) and 6 (50-BH6). At 50-BH5, radio link with the base station was not a problem, 
however, obstruction from building 50-WM-83 prevented coverage from several 
satellites. This results in position resolution that is less precise than that possible with full 
satellite coverage. The two measurements taken at this station were within 14 inches of 
one another, indicating reasonable accuracy. Additional measurements using a tape 
measure and the comers and walls of 50-WM-83 support the validity of this statement. 

Radio link with the base station at 50-BH6 was lost due to signal obstruction from 
50-WM-83. Measurements independent of the base station were taken to determine the 
approximate location of this borehole. Additional measurements using a tape measure, 
the comers and walls of WM-83, and the location of station 1 (50-BHl) was used to 
determine more reliable coordinates for 50-BH6. 
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Figure 3.2-1. Borehole locations. 
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3.3 Health and Safety Monitoring 

All drilling and sampling activities were completed with zero injuries and illnesses and 
zero security or environmental incidents. This can be attributed to the strong working 
relationship between T A-50 Facility personnel and the HNR - WGII/PMC/SEA Team. 

Noise monitoring conducted at and around the drill rig indicated that levels were below 
action levels requiring worker participation in a hearing conservation program. All field 
personnel wore hearing protection in the form of earplugs during rig operation. 

Air monitoring was conducted every five feet at 50-BH2 with a MSA Model 361 
Hydrogen Sulfide, Combustible Gas and Oxygen meter, with the sample probe placed 
approximately 1-2 ft. down the open augers and near the surface of the cuttings. 
Monitoring results from 0-91.5 ft. BGS were O parts-per-million (ppm) H2S and 0% of 
the lower explosive limit (LEL) during 17 separate monitoring events. 

ESH-5 inspections of the field site and drilling equipment resulted in no findings. 

3.4 Radiological Monitoring 

Radiological monitoring included field screening of equipment, personnel, cuttings, core 
and samples, large area swipes of equipment and sample containers, and daily nasal 
swipes from workers inside the exclusion zone. All equipment was screened for 
contamination prior to, during, and after field activities. No detectable activity was found 
during any of the monitoring. All equipment was released from the facility free of 
contamination. 

The Radiological Work Permit (RWP) required booties to be worn in the exclusion zone. 
The RWP was revised to remove this requirement, as site field screening data indicated 
no radiological contamination. This revision was implemented due to the slip hazard of 
wearing booties on the uneven and snow covered ground found at some of the borehole 
locations. 

3.5 Waste Management 

Waste generated during field activities included cuttings, decontamination fluids, PPE, 
and miscellaneous disposable sampling equipment. Waste cuttings were generated when 
excess cuttings existed after backfilling the boring. These cuttings were bagged and 
segregated per borehole. Individually labeled bags of cuttings were placed into 55-gallon 
open top steel drums for storage and disposal. Decontamination fluids were generated 
during the decontamination of sample barrels, sample scoops, and sample bowls. 
Alconox, Fantastik, and deionized water were used. These fluids were placed in a 
closed-top, steel 55-gallon drum for storage and disposal. PPE, and miscellaneous 
sampling debris were bagged. Wastes were labeled and stored in an existing waste 
storage area just north of the field site (figure 3.5-1). Two 55-gallon drums of cuttings, 1 
55-gallon drum of decontamination fluid, and 1 55-gallon drum of PPE and associated 
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sampling debris were generated. The drum of decontamination fluid was less than half 
full. 

Figure 3.5-1. Waste storage area, north ofWM-83. 

Waste characterization is based on the analytical data. Analytical data shows radiological 
constituents at low levels above background values. All other analytes were either not 
detected or found at very low values below regulatory limits. The waste is characterized 
as solid (PPE and cuttings) and liquid (decontamination fluid) low-level radioactive 
waste (LLW). The solid LLW meets TA-54 Area G WAC, and is acceptable for\..disposal 
at that location. The liquid LL W meets T A-50 RL WTF WAC, and is acceptable for 
disposal at that facility. 

3.6 Geology 

The subsurface geology was logged at each borehole from recovered core, geotechnical 
drive samples, and from cuttings when core samples were not recovered. Table 3.6-1 
summarizes the geology encountered at each borehole. Appendix C provides the 
geologic log for each borehole. 

Soil and/or fill material was encountered at all boreholes that ranged in thickness from 
one to 10 feet. Soils encountered were very thin rooted zones (A-horizons) developing 
on fill material. Native soils developing on tuff were not encountered. Fill materials 
were comprised of dacite gravels, clay, sand, and crushed tuff, and ranged from dry to 
moist. The fill encountered beneath the asphalt surface around WM-83 was comprised of 
clay rich crushed tuff. Reddish-brown devitrified clay pipe or tile fragments were 
encountered (figure 3.6-1). Fill at 50-BH8 was dacite gravel. Fill at the off-asphalt 
locations was primarily crushed tuff. 
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Figure 3.6-1 . Vitrified clay pipe or tile found in fill. 

The soil/fill - tuff interface was encountered between 1 and 10 feet. At borehole 50-BH8, 
the tuff interface was encountered at 1 ft. bgs. Around WM-83 the tuff interface ranged 
from 5.5 to 10 ft. below ground surface (figure 3.6-2). Tuff at the interface ranged from 
fresh to very weathered (figure 3.6-3). Weathering was characterized by disruption due 
to soil development, clay alteration of tuff and pumice, clay and fill infillings in fractures, 
root traces, and oxidation (reddening). The depth of visual identification of weathering 
ranged from less than a foot to nearly 4 ft. 

Figure 3.6-2. Tuff interface - note contact of fill with tuff above rock hammer handle. 
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Figure 3.6-3. Clay-rich weathered tuff transitioning to fresh tuff. 

Tuff below the weathered zone to a depth of 70.5 ft. was identified as Unit 3 of the 
Tshirege Member of the Bandelier Tuff. In general the tuff is poorly to moderately 
welded, pink-purple to brown, with ~5% devitrified pumice, and 10 - 15% sanidine 
phenocrysts. The pumice appear round to slightly flattened, are up to 3 cm, have a 
sugary texture, and are yellow-white in color. Fractures were uncommon, and when 
encountered were near vertical and clay filled. Fracture density could not be determined 
at the scale of the investigation; it exceeds the diameter of the borehole. Borehole 
50-BH2 was advanced to 91.5 ft. below ground surface. At 70.5 ft., a prominent color 
change was identified. Above 70.5 ft., the tuff is pink-purple to brown and below, the 
tuff is a mottled gray with reddish brown. Also, below 70.5 ft., the tuff is predominantly 
poorly welded, and the tuff above is more moderately welded. This depth coincides with 
the contact with Unit 2 of the T~hirege Member, as identified at adjacent borings at MDA 
C. Unit 2, poorly welded tuffwas encountered to a depth of91.5 ft. 
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Table 3.6-1. Borehole Geology Summary 

Borehole ID Depth Interval (ft) Media 
50-BHI 0-7 Soil and Fill 

7 Tuff Interface 
7-25 Tuff 

50-BH2 0-6.5 Soil and Fill 
6.5 Tuff Interface 
6.5 - I 0 Weathered Tuff 
10-70.5 Tuff 
70.5 - 91.5 Tuff 

50-BH3 0 - 5.5 Fill 
5.5 Tuff Interface 
5.5 - 8.5 Weathered Tuff 
8.5 - 25 Tuff 

50-BH4 0- 10 Fill 
10 Tuff Interface 
10 - 23 Tuff 

50-BH5 0 - 5.5 Fill 
5.5 Tuff Interface 
5.5 -7 Weathered Tuff 
7-25 Tuff 

50-BH6 0-6.5 Fill 
6.5 Tuff Interface 
6.5 -25 Tuff 

50-BH7 0 - 8 Fill 
8 Tuff Interface 
8-25 Tuff 

50-BH8 0 - 1 Fill 
1 Tuff Interface 
1 - 25 Tuff 

aQbt3 = Unit 3 of the Tshirege Member of the Bandelier Tuff 
bQbt2 = Unit 2 of the Tshirege Member of the Bandelier Tuff 

3.7 Analytical Chemistry 

3. 7.1 Analytical Results 

2/1 1/02 

Geologic Unit 

Qbt3a 
Qbt3 

Qbt3 
Qbt3 
Qbt3 
Qbt2b 

Qbt3 
Qbt3 
Qbt3 

Qbt3 
Qbt3 

Qbt3 
Qbt3 
Qbt3 

Qbt3 
Qbt3 

Qbt3 
Qbt3 

Qbt3 
Qbt3 

The tables provided in the following sections show only the detected analytes within each 
suite specified by the SAP. The results for the entire analytical suite including the Level 
IV QNQC package are provided in appendix D. 

3. 7.1 .1 Total Petroleum Hydrocarbons - Diesel Range Organics 
Diesel Range Organics were not detected. 
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3. 7.1 . 2 Pesticides 

Table 3.7.1.2-1. Pesticides Analysis Results 

Borehole Depth (ft) Sample ID Analyte Result (mg/kg) Detection 
Limit (mg/kg) 

50-BH6 6.5 - 7.5 50-BH6-7 p,p-DDT 0.03 0.01 

3.7.1.3 RCRA Metals TCLP 

Table 3.7.1.3-1. RCRA Metals TCLP Analysis Results 

Borehole Depth (ft) Sample ID Analyte Result Detection Flag3 

(mg/L) Limit 
(m2/L) 

50-BHl 3 - 5 50-BHl-3 Barium 0.4 0.1 
50-BHl 3 - 5 50-BHI-3 Lead 0.08 0.05 B 
50-BHl 3 - 5 50-BHl-3D Barium 0.5 0.1 
50-BHl 3-5 50-BHl-3D Lead 0.07 0.05 B 
50-BHl 7-8 50-BHl-7 Barium 0.2 0.1 
50-BHl 7-8 50-BHl-7 Lead 0.10 0.05 B 
50-BHl 24- 25 50-BHl-25 Barium 0.1 0.1 
50-BHl 24- 25 50-BHl-25 Lead 0.09 0.05 B 
50-BH2 3-4 50-BH2-3 Barium 0.6 0.1 
50-BH2 3-4 50-BH2-3 Lead 0.12 0.05 B 
50-BH2 6.5 - 7.5 50-BH2-7 Barium 0.3 0.1 
50-BH2 24 - 25 50-BH2-25 Lead 0.13 0.05 B 
50-BH2 70 - 71 50-BH2-70 Barium 0.2 0.1 
50-BH2 70 - 71 50-BH2-70 Lead 0.08 0.05 B 
50-BH2 90 - 91.5 50-BH2-90 Barium 0.2 0.1 
50-BH2 90 - 91.5 50-BH2-90 Lead 0.06 0.05 B 
50-BH3 7-8 50-BH3-7 Barium 0.4 0.1 
50-BH3 7-8 50-BH3-7 Lead 0.09 0.05 B 
50-BH3 11 - 12 50-BH3-11 Barium 0.1 0.1 
50-BH3 11 - 12 50-BH3-11 Lead 0.09 0.05 B 
50-BH3 24- 25 50-BH3-25 Barium 0.1 0.1 
50-BH4 3-4 50-BH4-3 Barium 1.2 0.1 
50-BH4 3 - 4 50-BH4-3 Lead 0.13 0.05 B 
50-BH4 12.5 - 13.5 50-BH4-12 Barium 0.2 0.1 
50-BH4 12.5 - 13.5 50-BH4-12 Lead 0.10 0.05 B 
50-BH4 22 - 23 50-BH4-23 Barium 0.2 0.1 
50-BH5 5.5-6.5 50-BH5-6 Barium 0.6 0.1 
50-BH5 5.5-6.5 50-BH5-6 Chromium 0.02 0.02 
50-BH5 5.5-6.5 50-BH5-6 Lead 0.10 0.05 B 
50-BH5 9 - 10 50-BH5-10 Barium 0.3 0.1 
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Table 3.7.1.3-1. RCRA Metals TCLP Analysis Results (continued) 

Borehole Depth (ft) Sample ID Analyte Result Detection Flaga 
(mg/L) Limit 

(m2/L) 
50-BH5 9-10 50-BH5-10 Lead 0.08 0.05 B 
50-BH5 24-25 50-BH5-25 Barium 0.4 0.1 
50-BH5 24- 25 50-BH5-25 Lead 0.10 0.05 B 
50-BH6 3-4 50-BH6-3 Barium 0.5 0.1 
50-BH6 3-4 50-BH6-3 Lead 0.06 0.05 B 
50-BH6 6.5 - 7.5 50-BH6-7 Barium 0.2 0.1 
50-BH6 6.5 - 7.5 50-BH6-7 Chromium 0.02 0.02 B 
50-BH6 6.5 - 7.5 50-BH6-7 Lead 0.14 0.05 B 
50-BH6 24- 25 50-BH6-25 Barium 0.1 0.1 
50-BH6 24- 25 50-BH6-25 Lead 0.08 0.05 B 
50-BH7 4-5 50-BH7-4 Barium 1.0 0.1 
50-BH7 4-5 50-BH7-4 Lead 0.12 0.05 B 
50-BH7 8 - 10 50-BH7-10 Barium 0.2 0.1 
50-BH7 8 - 10 50-BH7-10 Lead 0.10 0.05 B 
50-BH7 8 - 10 50-BH7-10D Barium 0.2 0.1 
50-BH7 8 - 10 50-BH7-10D Lead 0.10 0.05 B 
50-BH7 24 - 25 50-BH7-25 Barium 0.2 0.1 
50-BH7 24- 25 50-BH7-25 Lead 0.06 0.05 B 
50-BH8 1 - 2 50-BH8-2 Barium 0.5 0.1 
50-BH8 1 - 2 50-BH8-2 Lead 0.10 0.05 B 
50-BH8 9-10 50-BH8-9 Barium 0.2 0.1 
50-BH8 9 - 10 50-BH8-9 Lead 0.14 0.05 B 
50-BH8 24-25 50-BH8-25 Barium 0.1 0.1 
50-BH8 24- 25 50-BH8-25 Lead 0.07 0.05 B 

a B = detected in method blank 
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3.7.1.4 RCRA Metals Total 

Table 3.7.1.4-1. RCRA Metals Total Analysis Results 

Borehole Depth (ft) Sample ID Analyte Result Detection Flaga 
(mg/kg) Limit 

(m2/ke) 
50-BHl 3 - 5 50-BHl-3 Barium 90.1 0.5 
50-BHl 3 - 5 50-BHl-3 Chromium 6.5 1 
50-BHl 3 - 5 50-BHl-3 Lead 6.6 2 
50-BHl 3 - 5 50-BH1-3D Barium 102 0.5 
50-BHl 3 - 5 50-BH1-3D Chromium 4.9 1 
50-BHl 7-8 50-BHl-7 Barium 20.7 0.5 
50-BHl 7-8 50-BHl-7 Lead 3.7 2 
50-BHl 24- 25 50-BHl-25 Barium 12.7 0.5 
50-BHl 24 - 25 50-BHl-25 Lead 12.7 2 
50-BH2 3-4 50-BH2-3 Barium 102 0.5 
50-BH2 3-4 50-BH2-3 Chromium 4.7 1 
50-BH2 3-4 50-BH2-3 Lead 9.8 2 
50-BH2 6.5 - 7.5 50-BH2-7 Barium 29.1 0.5 
50-BH2 6.5 - 7.5 50-BH2-7 Chromium 4.6 1 
50-BH2 6.5 - 7.5 50-BH2-7 Lead 13.2 2 
50-BH2 24 - 25 50-BH2-25 Barium 7.6 0.5 
50-BH2 24 - 25 50-BH2-25 Lead 14.3 2 
50-BH2 70- 71 50-BH2-70 Barium 11.0 0.5 
50-BH2 70-71 50-BH2-70 Chromium 8.2 1 
50-BH2 70- 71 50-BH2-70 Lead 20.7 2 
50-BH2 90- 91.5 50-BH2-90 Barium 11.6 0.5 
50-BH2 90- 91.5 50-BH2-90 Chromium 5.3 1 
50-BH2 90- 91.5 50-BH2-90 Lead 5.0 2 
50-BH3 7-8 50-BH3-7 Barium 32.9 0.5 
50-BH3 7 - 8 50-BH3-7 Chromium 7.1 1 
50-BH3 7-8 50-BH3-7 Lead 9.6 2 
50-BH3 11 - 12 50-BH3-l l Barium 7.6 0.5 
50-BH3 11 - 12 50-BH3-l 1 Chromium 2.9 1 
50-BH3 11 - 12 50-BH3-1 l Lead 4.6 2 
50-BH3 24 - 25 50-BH3-25 Barium 14.0 0.5 
50-BH3 24- 25 50-BH3-25 Lead 6.4 2 
50-BH4 3-4 50-BH4-3 Barium 91.0 0.5 
50-BH4 3-4 50-BH4-3 Chromium 8.7 1 
50-BH4 3-4 50-BH4-3 Lead 10.6 2 
50-BH4 3-4 50-BH4-3 Mercury 0.09 0.05 
50-BH4 12.5 - 13.5 50-BH4-12 Barium 19.4 0.5 
50-BH4 12.5 - 13.5 50-BH4-12 Chromium 9.0 1 
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Table 3.7.1.4-1. RCRA Metals Total Analysis Results (continued) 

Borehole Depth (ft) Sample ID Analyte Result Detection Flag3 

(mg/kg) Limit 
(m2/k2) 

50-BH4 12.5 - 13.5 50-BH4-12 Lead 4.4 2 
50-BH4 22 - 23 50-BH4-23 Barium 15.1 0.5 
50-BH4 22 - 23 50-BH4-23 Chromium 1.5 1 
50-BH4 22 - 23 50-BH4-23 Lead 8.3 2 
50-BH5 5.5 - 6.5 50-BH5-6 Barium 43.5 0.5 
50-BH5 5.5 - 6.5 50-BH5-6 Chromium 4.4 1 
50-BH5 5.5 - 6.5 50-BH5-6 Lead 9.3 2 
50-BH5 9 - 10 50-BH5-10 Arsenic 2.8 3 
50-BH5 9 - 10 50-BH5-10 Barium 12.8 0.5 
50-BH5 9 - 10 50-BH5-10 Cadmium 0.21 0.2 
50-BH5 9-10 50-BH5-10 Lead 5.8 2 
50-BH5 24-25 50-BH5-25 Barium 89.7 0.5 
50-BH5 24 - 25 50-BH5-25 Lead 7.5 2 
50-BH6 3-4 50-BH6-3 Arsenic 2.9 3 
50-BH6 3-4 50-BH6-3 Barium 41.9 0.5 
50-BH6 3-4 50-BH6-3 Chromium 1.8 1 
50-BH6 3-4 50-BH6-3 Lead 8.7 2 B 
50-BH6 6.5 - 7.5 50-BH6-7 Barium 19.3 0.5 
50-BH6 6.5 - 7.5 50-BH6-7 Chromium 141 1 
50-BH6 6.5 - 7.5 50-BH6-7 Lead 7.2 2 
50-BH6 24 - 25 50-BH6-25 Barium 14.1 0.5 
50-BH6 24 - 25 50-BH6-25 Lead 3.6 2 
50-BH7 4-5 50-BH7-4 Arsenic 5 3 
50-BH7 4-5 50-BH7-4 Barium 92.1 0.5 
50-BH7 4-5 50-BH7-4 Chromium 3.1 1 
50-BH7 4-5 50-BH7-4 Lead 7.2 2 
50-BH7 8 - 10 50-BH7-10 Barium 12.5 0.5 
50-BH7 8 - 10 50-BH7-10 Lead 10.7 2 
50-BH7 8 - 10 50-BH7-10D Barium 14.8 0.5 
50-BH7 8 - 10 50-BH7-10D Lead 7.6 2 
50-BH7 24 - 25 50-BH7-25 Barium 12.6 0.5 
50-BH7 24 - 25 50-BH7-25 Lead 8.3 2 
50-BH8 1 - 2 50-BH8-2 Barium 57.6 0.5 
50-BH8 1 - 2 50-BH8-2 Chromium 2.4 1 
50-BH8 1 - 2 50-BH8-2 Lead 9.7 2 
50-BH8 9-10 50-BH8-9 Barium 18.6 0.5 
50-BH8 9-10 50-BH8-9 Chromium 1.0 1 
50-BH8 9 - 10 50-BH8-9 Lead 9.3 2 B 
50-BH8 24-25 50-BH8-25 Barium 12.5 0.5 
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Table 3.7.1.4-1. RCRA Metals Total Analysis Results (continued) 

Borehole Depth (ft) Sample ID Analyte Result Detection Flag8 

(mg/kg) Limit 
(mf/k!!) 

50-BH8 24-25 50-BH8-25 Chromium 4.6 1 
50-BH8 24 -25 50-BH8-25 Lead 10.4 2 B 

a B = detected in method blank 

3.7.1.5 PCB 

Table 3.7.1.5-1. PCB Analysis Results 

Borehole Depth Sample Analyte Result Detection Flag8 

(ft) ID (mg/kg) Limit 
(m2/kg) 

50-BH4 3-4 50-BH4-3 Aroclor 1260 0.25 0.05 2 
50-BH6 3-4 50-BH6-3 Aroclor 1260 0.35 0.05 
50-BH6 6.5 - 7.5 50-BH6-7 Aroclor 1260 0.18 0.05 
50-BH7 4 - 5 50-BH7-4 Aroclor 1260 0.09 0.05 
50-BH8 1 - 2 50-BH8-2 Aroclor 1260 0.082 0.05 2 

82 = Matrix spike and matrix duplicate did not meet QA/QC criteria due to matrix 
interference. 

3.7.1.6 voe 
Table 3.7.1.6-1. VOC Analysis Results 

Borehole Depth (ft) Sample ID Analyte Result (mg/L) Detection 
Limit 

(mg/L) 
50-BH4 NIA 50-BH4-R Chloroform 0.003 .001 
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3.7.1.7 svoc 
Table 3.7.1.7-1. SVOC Analysis Results 

Borehole Depth Sample ID Analyte Result Detection Flaga 
(ft) (mg/kg) Limit 

(m2/k2) 
50-BH8 1-2 50-BH8-2 1-Methylnaphthalene 0.049 0.03 
50-BH8 1-2 50-BH8-2 2-Methylnaphthalene 0.051 0.03 
50-BH8 1 - 2 50-BH8-2 Acenaphthene 0.48 0.03 
50-BH8 1-2 50-BH8-2 Acenaphthylene 0.053 0.03 
50-BH8 1 - 2 50-BH8-2 Anthracene 1.3 0.03 
50-BH8 1-2 50-BH8-2 Benzo( a )anthrcene 3.2 0.03 
50-BH8 1-2 50-BH8-2 Benzo( a )pyrene 2.7 0.03 
50-BH8 1-2 50-BH8-2 Benzo(b&k)fluoranthene 4.3 0.03 
50-BH8 1 - 2 50-BH8-2 Benzo(g,h,i)peylene 2.0 0.3 
50-BH8 1-2 50-BH8-2 Chrvsene 2.7 0.03 
50-BH8 1-2 50-BH8-2 Di benzofuran 0.20 0.03 
50-BH8 1-2 50-BH8-2 Fluoranthene 7.4 0.03 
50-BH8 1-2 50-BH8-2 Fluorene 0.40 0.03 
50-BH8 1 - 2 50-BH8-2 Indeno(l ,2,3-cd)pyrene 1.7 0.3 
50-BH8 1 - 2 50-BH8-2 Naphthalene 0.13 0.03 
50-BH8 1 - 2 50-BH8-2 Phenathrene 5.0 0.03 
50-BH8 1-2 50-BH8-2 Pyrene 6.7 0.03 

3. 7.1. 8 Radiological Constituents 
Table 3. 7.1.8-1 presents the detections from the gross alpha, gross beta, and gamma 
spectroscopy analysis. Table 3.7.1.8-2 provides the detections from the isotopic 
radiological analyses. 
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Table 3.7.1.8-1. Gross Alpha, Gross Beta, and Gamma Spectroscopy Detections 

Sample ID Analysis a Activity Error MDA Units Media 
50-BHl-3 G.Alpha 11.47 1.41 2.44 pCi/gm Soil 
50-BHl-3 G.Beta 37.11 1.76 3.07 pCi/gm Soil 
50-BHl-3 Ra-228 1.22 0.04 0.01 pCi/gm Soil 
50-BHl-3 Pb-210 1.82 0.24 0.13 pCi/gm Soil 
50-BHl-3 Cs-137 0.04 0.01 0.004 pCi/gm Soil 
50-BHl-3 Am-241 0.1 0.02 0.01 pCi/gm Soil 
50-BHl-3 Mn-54 0.02 0.007 0.004 pCi/gm Soil 
50-BHl-3 Cd-109 0.31 0.2 0.12 pCi/gm Soil 
50-BH1-3D G.Alpha 18.2 1.76 2.69 pCi/gm Soil 
50-BH1-3D G.Beta 55.06 2.16 3.38 pCi/gm Soil 
50-BH1-3D Ra-228 1.33 0.03 0.02 pCi/gm Soil 
50-BHl-3D Pb-210 1.76 0.12 0.13 pCi/gm Soil 
50-BH1-3D Cs-137 0.04 0.004 0.004 pCi/gm Soil 
50-BH1-3D Am-241 0.02 0.02 0.02 pCi/gm Soil 
50-BH1-3D Cs-134 0.06 0.005 0.06 pCi/gm Soil 
50-BH1-3D Mn-54 0.02 0.005 0.006 pCi/gm Soil 
50-BHl-7 G.Alpha 10.11 1.5 2.78 pCi/gm Tuff 
50-BHl-7 G.Beta 60.68 2.14 3.17 pCi/gm Tuff 
50-BHl-7 Ra-228 1.12 0.03 0.02 pCi/gm Tuff 
50-BHl-7 Pb-210 1.32 0.11 0.12 pCi/gm Tuff 
50-BHl-7 Cd-109 0.25 0.1 0.1 pCi/gm Tuff 
50-BHl-25 G.Alpha 10.03 1.44 0.263 pCi/gm Tuff 
50-BHl-25 G.Beta 51.77 2.03 3.22 pCi/gm Tuff 
50-BHl-25 Ra-228 1.16 0.06 0.02 pCi/gm Tuff 
50-BHl-25 Pb-210 1.56 0.2 0.11 pCi/gm Tuff 
50-BHl-25 Mn-54 0.01 0.007 0.004 pCi/gm Tuff 
50-BHl-25 Ce-141 0.006 0.009 0.005 pCi/gm Tuff 
50-BH2-3 G.Alpha 16.93 1.75 2.83 pCi/gm Soil 
50-BH2-3 G.Beta 46.29 1.98 3.15 pCi/gm Soil 
50-BH2-3 Ra-228 1.3 0.02 0.02 pCi/mn Soil 
50-BH2-3 Pb-210 1.42 0.11 0.12 pCi/gm Soil 
50-BH2-3 Cs-137 0.02 0.06 0.007 pCi/gm Soil 
50-BH2-3 Cd-109 0.16 0.09 0.11 pCi/gm Soil 
50-BH2-7 G.Alpha 20.64 1.9 2.8 pCi/gm Tuff 
50-BH2-7 G.Beta 68.64 2.36 3.5 pCi/gm Tuff 
50-BH2-7 Ra-228 1.29 0.03 0.02 pCi/gm Tuff 
50-BH2-7 Pb-210 1.85 0.13 0.14 pCi/gm Tuff 
50-BH2-7 Cs-137 0.04 0.007 0.005 pCi/gm Tuff 
50-BH2-7 Am-241 0.05 0.01 0.01 pCi/gm Tuff 
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Table 3. 7 .1.8-1. Gross Alpha, Gross Beta, and Gamma Spectroscopy Detections 
( continued) 

Sample ID Analysis Activity Error MDA Units Media 
50-BH2-7 Cs-134 0.06 0.006 0.06 pCi/gm Tuff 
50-BH2-7 Mn-54 0.02 0.005 0.006 pCi/gm Tuff 
50-BH2-25 G.Alpha 14.39 1.62 2.63 pCi/gm Tuff 
50-BH2-25 G.Beta 61.35 2.22 3.35 pCi/gm Tuff 
50-BH2-25 Ra-228 1.22 0.01 0.009 pCi/gm Tuff 
50-BH2-25 Pb-210 1.51 0.07 0.07 pCi/gm Tuff 
50-BH2-25 Be-7 0.02 0.02 0.02 pCi/gm Tuff 
50-BH2-25 Mn-54 0.008 0.002 0.002 pCi/gm Tuff 
50-BH2-25 Cd-109 0.25 0.05 0.06 pCi/gm Tuff 
50-BH2-70 G.Alpha 14.7 1.81 3.17 pCi/gm Tuff 
50-BH2-70 G.Beta 64.78 2.26 3.2 pCi/gm Tuff 
50-BH2-70 Ra-228 1.18 0.02 0.02 pCi/gm Tuff 
50-BH2-70 Pb-210 1.35 0.11 0.12 pCi/gm Tuff 
50-BH2-70 Mn-54 0.02 0.005 0.005 pCi/gm Tuff 
50-BH2-90 G.Alpha 23.54 1.97 2.53 pCi/gm Tuff 
50-BH2-90 G.Beta 63.88 2.15 2.91 pCi/gm Tuff 
50-BH2-90 Ra-228 1.39 0.03 0.02 pCi/gm Tuff 
50-BH2-90 Pb-210 1.98 0.13 0.14 pCi/gm Tuff 
50-BH2-90 Cs-134 0.06 0.005 0.06 pCi/gm Tuff 
50-BH2-90 Mn-54 0.03 0.005 0.004 pCi/gm Tuff 
50-BH3-7 G.Alpha 9.32 1.38 2.61 pCi/gm Tuff 
50-BH3-7 G.Beta 38.87 1.79 2.92 pCi/gm Tuff 
50-BH3-7 Ra-228 1.05 0.01 0.009 pCi/gm Tuff 
50-BH3-7 Pb-210 1.34 0.06 0.06 pCi/gm Tuff 
50-BH3-7 Cs-137 0.21 0.004 0.002 pCi/gm Tuff 
50-BH3-7 Cs-134 0.05 0.003 0.03 pCi/gm Tuff 
50-BH3-7 Zr-95 0.01 0.002 0.003 pCi/gm Tuff 
50-BH3-7 Cd-109 0.2 0.05 0.05 pCi/izm Tuff 
50-BH3-11 G.Alpha 13.74 1.74 3.19 pCi/gm Tuff 
50-BH3-11 G.Beta 64.81 2.14 2.85 pCi/gm Tuff 
50-BH3-11 Ra-228 1.15 0.02 0.02 pCi/gm Tuff 
50-BH3-11 Pb-210 1.53 0.12 0.12 pCi/gm Tuff 
50-BH3-11 Mn-54 0.01 0.006 0.006 pCi/gm Tuff 
50-BH3-11 Cd-109 0.17 0.09 0.11 pCi/gm Tuff 
50-BH3-25 G.Alpha 11.51 1.54 2.82 pCi/gm Tuff 
50-BH3-25 G.Beta 56.64 2.05 2.95 pCi/gm Tuff 
50-BH3-25 Ra-228 1.15 0.02 0.02 pCi/gm Tuff 
50-BH3-25 Pb-210 1.47 0.11 0.12 pCi/gm Tuff 
50-BH3-25 Mn-54 0.02 0.005 0.006 pCi/gm Tuff 
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Table 3.7.1.8-1. Gross Alpha, Gross Beta, and Gamma Spectroscopy Detections 
( continued) 

Sample ID Analysis Activity Error MDA Units Media 
50-BH3-25 Cd-109 0.25 0.09 0.1 pCi/gm Tuff 
50-BH4-3 G.Alpha 10.93 1.47 2.69 pCi/gm Soil 
50-BH4-3 G.Beta 44.78 1.95 3.12 pCi/gm Soil 
50-BH4-3 Ra-228 1.06 0.01 0.008 pCi/gm Soil 
50-BH4-3 Pb-210 1.32 0.06 0.07 pCi/gm Soil 
50-BH4-3 Cs-137 0.05 0.004 0.002 pCi/gm Soil 
50-BH4-3 Cs-134 0.03 0.006 0.03 pCi/gm Soil 
50-BH4-3 Mn-54 0.01 0.002 0.002 pCi/gm Soil 
50-BH4-3 Cd-109 0.2 0.05 0.06 pCi/gm Soil 
50-BH4-12 G.Alpha 13.88 1.64 2.83 pCi/gm Tuff 
50-BH4-12 G.Beta 56.94 2.19 3.28 pCi/gm Tuff 
50-BH4-12 Ra-228 1.28 0.04 0.02 pCi/gm Tuff 
50-BH4-12 Pb-210 1.64 0.12 0.13 pCi/gm Tuff 
50-BH4-12 Zr-95 0.03 0.009 0.02 pCi/gm Tuff 
50-BH4-12 Cd-109 0.13 0.1 0.12 pCi/gm Tuff 
50-BH4-23 G.Alpha 14.6 1.68 2.85 pCi/gm Tuff 
50-BH4-23 G.Beta 54.37 2.1 3.16 pCi/gm Tuff 
50-BH4-23 Ra-228 1.14 0.01 0.009 pCi/gm Tuff 
50-BH4-23 Pb-210 1.38 0.06 0.07 pCi/gm Tuff 
50-BH4-23 Am-241 0.009 0.008 0.009 pCi/gm Tuff 
50-BH4-23 Cs-134 0.05 0.03 0.03 pCi/gm Tuff 
50-BH4-23 Mn-54 0.02 0.002 0.002 pCi/gm Tuff 
50-BH4-23 Cd-109 0.3 0.05 0.06 pCi/gm Tuff 
50-BH5-6 G.Alpha 13.43 1.57 2.69 pCi/gm Tuff 
50-BH5-6 G.Beta 54.83 2.03 2.98 pCi/gm Tuff 
50-BH5-6 Ra-228 1.2 0.03 0.01 pCi/gm Tuff 
50-BH5-6 Pb-210 1.23 0.11 0.12 pCi/gm Tuff 
50-BH5-6 Mn-54 0.02 0.05 0.006 pCi/mn Tuff 
50-BH5-6 Cd-109 0.31 0.09 0.1 pCi/gm Tuff 
50-BH5-10 G.Alpha 16.93 1.67 2.39 pCi/gm Tuff 
50-BH5-10 G.Beta 61.55 2.04 2.74 pCi/gm Tuff 
50-BH5-10 Ra-228 1.18 0.06 0.02 pCi/gm Tuff 
50-BH5-10 Pb-210 1.46 0.23 0.12 pCi/gm Tuff 
50-BH5-10 Co-60 0.02 0.008 0.006 pCi/gm Tuff 
50-BH5-10 Am-241 0.02 0.02 0.01 pCi/gm Tuff 
50-BH5-10 Be-7 0.06 0.07 0.03 pCi/gm Tuff 
50-BH5-10 Mn-54 0.01 0.008 0.005 pCi/gm Tuff 
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Table 3.7.1.8-1. Gross Alpha, Gross Beta, and Gamma Spectroscopy Detections 
( continued) 

Sample ID Analysis Activity Error MDA Units Media 
50-BH5-10 Cd-109 0.66 0.18 0.1 pCi/gm Tuff 
50-BH5-25 G.Alpha 13.7 1.58 2.66 pCi/gm Tuff 
50-BH5-25 G.Beta 58.79 2.1 2.98 pCi/gm Tuff 
50-BH5-25 Ra-228 1.1 0.01 0.01 pCi/gm Tuff 
50-BH5-25 Pb-210 1.37 0.06 0.06 pCi/gm Tuff 
50-BH5-25 Zr-95 0.08 0.003 0.003 pCi/gm Tuff 
50-BH5-25 Ce-141 0.003 0.003 0.003 pCi/gm Tuff 
50-BH5-25 Cd-109 0.31 0.05 0.06 pCi/gm Tuff 
50-BH6-3 G.Alpha 9.98 1.46 2.85 pCi/gm Soil 
50-BH6-3 G.Beta 52.75 2.01 2.95 pCi/gm Soil 
50-BH6-3 Ra-228 1.21 0.02 0.01 pCi/gm Soil 
50-BH6-3 Pb-210 1.35 0.1 0.11 pCi/gm Soil 
50-BH6-3 Cs-137 0.02 0.005 0.006 pCi/gm Soil 
50-BH6-3 Cs-134 0.06 0.006 0.06 pCi/gm Soil 
50-BH6-3 Zr-95 0.3 0.008 0.009 pCi/gm Soil 
50-BH6-3 Cd-109 0.17 0.09 0.1 pCi/gm Soil 
50-BH6-7 G.Alpha 16.75 1.78 2.9 pCi/gm Tuff 
50-BH6-7 G.Beta 57.73 2.04 2.91 pCi/gm Tuff 
50-BH6-7 Ra-228 1.16 0.02 0.02 pCi/gm Tuff 
50-BH6-7 Pb-210 1.36 0.11 0.12 pCi/gm Tuff 
50-BH6-7 Cs-137 0.02 0.004 0.004 pCi/gm Tuff 
50-BH6-7 Zr-95 0.02 0.009 0.01 pCi/gm Tuff 
50-BH6-7 Cd-109 0.33 0.1 0.11 pCi/gm Tuff 
50-BH6-25 G.Alpha 9.82 1.48 2.93 pCi/gm Tuff 
50-BH6-25 G.Beta 51.64 2.04 3.03 pCi/gm Tuff 
50-BH6-25 Ra-228 1.19 0.01 0.01 pCi/gm Tuff 
50-BH6-25 Cs-134 0.06 0.003 0.02 pCi/gm Tuff 
50-BH6-25 Mn-54 0.006 0.002 0.002 pCi/QIIl Tuff 
50-BH6-25 Cd-109 0.34 0.05 0.06 pCi/gm Tuff 
50-BH7-4 G.Alpha 14.8 1.53 2.25 pCi/gm Soil 
50-BH7-4 G.Beta 41.34 1.81 2.85 pCi/gm Soil 
50-BH7-4 Ra-228 5.18 0.05 0.03 pCi/gm Soil 
50-BH7-4 Pb-210 3.59 0.18 0.19 pCi/gm Soil 
50-BH7-4 Cs-137 0.04 0.01 0.008 pCi/gm Soil 
50-BH7-4 Am-241 0.03 0.03 0.03 pCi/gm Soil 
50-BH7-4 Cs-134 0.23 0.01 0.01 pCi/gm Soil 
50-BH7-4 Mn-54 0.01 0.01 0.01 pCi/gm Soil 
50-BH7-4 Ce-141 0.02 0.01 0.01 pCi/gm Soil 
50-BH7-4 Cd-109 1.9 0.22 0.25 pCi/gm Soil 
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Table 3.7.1.8-1. Gross Alpha, Gross Beta, and Gamma Spectroscopy Detections 
( continued) 

Sample ID Analysis Activity Error MDA Units Media 
50-BH7-10 G.Alpha 11.78 1.51 2.66 pCi/gm Tuff 
50-BH7-10 G.Beta 49.84 1.98 2.98 pCi/gm Tuff 
50-BH7-10 Ra-228 1.15 0.02 0.02 pCi/gm Tuff 
50-BH7-10 Pb-210 1.2 0.1 0.11 pCi/gm Tuff 
50-BH7-10 Zr-95 0.008 0.005 0.007 pCi/gm Tuff 
50-BH7-10 Mn-54 0.02 0.005 0.006 pCi/gm Tuff 
50-BH7-10 Cd-109 0.31 0.09 0.1 pCi/gm Tuff 
50-BH7-10D G.Alpha 17.95 2.07 3.52 pCi/gm Tuff 
50-BH7-10D G.Beta 61 .79 2.24 3.23 pCi/gm Tuff 
50-BH7-10D Ra-228 1.06 0.01 0.01 pCi/ Tuff 
50-BH7-10D Pb-210 1.28 0.06 0.07 pCi/gm Tuff 
50-BH7-10D Cs-134 0.05 0.003 0.04 pCi/gm Tuff 
50-BH7-10D Mn-54 0.01 0.003 0.004 pCi/gm Tuff 
50-BH7-10D Cd-109 0.1 0.05 0.06 pCi/gm Tuff 
50-BH7-25 G.Alpha 5.24 1.01 2.11 pCi/gm Tuff 
50-BH7-25 G.Beta 47.37 1.85 2.88 pCi/gm Tuff 
50-BH7-25 Ra-228 1.23 0.02 0.01 pCi/gm Tuff 
50-BH7-25 Pb-210 1.52 0.12 0.13 pCi/gm Tuff 
50-BH7-25 Cs-134 0.06 0.005 0.06 pCi/gm Tuff 
50-BH7-25 Be-7 0.04 0.03 0.04 pCi/gm Tuff 
50-BH7-25 Mn-54 0.02 0.005 0.005 pCi/ Tuff 
50-BH7-25 Cd-109 0.49 0.1 0.11 pCi/gm Tuff 
50-BH8-2 G.Alpha 11.08 1.47 2.61 pCi/gm Tuff 
50-BH8-2 G.Beta 49.54 2.03 3.26 pCi/gm Tuff 
50-BH8-2 Ra-228 1.15 0.01 0.009 pCi/gm Tuff 
50-BH8-2 Cs-137 0.02 0.002 0.002 pCi/gm Tuff 
50-BH8-2 Co-57 0.002 0.002 0.002 pCi/gm Tuff 
50-BH8-2 Cs-134 0.05 0.003 0.03 pCi/gm Tuff 
50-BH8-2 Cd-109 0.25 0.05 0.05 pCi/gm Tuff 
50-BH8-9 G.Alpha 12.95 1.59 2.74 pCi/gm Tuff 
50-BH8-9 G.Beta 55.9 2.17 3.42 pCi/gm Tuff 
50-BH8-9 Ra-228 1.18 0.02 0.02 pCi/gm Tuff 
50-BH8-9 Pb-210 1.47 0.12 0.13 pCi/gm Tuff 
50-BH8-9 Zn-65 0.04 0.01 0.02 pCi/gm Tuff 
50-BH8-9 Mn-54 0.02 0.005 0.005 pCi/gm Tuff 
50-BH8-25 G.Alpha 13.43 1.54 2.53 pCi/gm Tuff 
50-BH8-25 G.Beta 53.57 2.06 3.22 pCi/gm Tuff 
50-BH8-25 Ra-228 1.23 0.01 0.009 pCi/gm Tuff 
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Table 3.7.1.8-1. Gross Alpha, Gross Beta, and Gamma Spectroscopy Detections 
( continued) 

Sample ID Analysis Activity Error MDA Units Media 
50-BH8-25 Pb-210 1.52 0.06 0.07 pCi/gm Tuff 
50-BH8-25 Cs-137 0.006 0.002 0.003 pCi/gm Tuff 
50-BH8-25 Cs-134 0.06 0.003 0.03 pCi/gm Tuff 
50-BH8-25 Mn-54 0.02 0.002 0.003 pCi/gm Tuff 
50-BH8-25 Cd-109 0.28 0.05 0.06 pCi/gm Tuff 

a Values above soil and tuffbackground presented in Ryti et al (1998) in bold. 

Table 3.7.1.8-2. Isotopic Analyses Results (uranium, plutonium, and strontium) 

Sample ID Analysis Activity Error MDA Units Media 
50-BHl-3 U-238 0.52 0.1 0.04 pCi/gm Soil 
50-BHl-3 U-234 0.51 0.1 0.07 pCi/gm Soil 
50-BHl-3 Pu-239/240 0.38 0.08 0.05 pCi/gm Soil 
50-BHl-3 Pu-238 0.04 0.03 0.01 pCihnn Soil 
50-BH1-3D U-238 1.1 0.15 0.11 pCi/gm Soil 
50-BH1-3D U-235 0.2 0.08 0.08 pCi/gm Soil 
50-BH1-3D U-234 1.17 0.16 0.05 pCi/gm Soil 
50-BH1-3D Pu-239/240 0.1 7 0.06 0.07 pCi/gm Soil 
50-BH1-3D Pu-238 0.09 0.04 0.05 pCi/gm Soil 
50-BHl-7 U-238 0.60 0.11 0.08 pCi/gm Tuff 
50-BHl-7 U-234 0.75 0.13 0.05 pCi/gm Tuff 
50-BHl-7 Pu-239/240 0.06 0.03 0.01 pCi/gm Tuff 
50-BHl-7 Pu-238 0.08 0.04 0.04 pCi/gm Tuff 
50-BHl-25 U-238 0.81 0.13 0.06 pCi/gm Tuff 
50-BHl-25 U-234 0.69 0.12 0.05 pCi/gm Tuff 
50-BHl-25 Pu-239/240 0.05 0.03 0.05 pCi/gm Tuff 
50-BHl-25 Pu-238 0.04 0.03 0.04 pCi/gm Tuff 
50-BHl-25 Sr-90 1.67 0.6 1.44 pCi/gm Tuff 
50-BH2-3 U-238 1.00 0.14 0.06 pCi/gm Soil 
50-BH2-3 U-235 0.13 0.06 0.01 pCi/Qlll Soil 
50-BH2-3 U-234 1.12 0.15 0.05 pCi/gm Soil 
50-BH2-3 Pu-239/240 0.13 0.05 0.01 pCi/Qlll Soil 
50-BH2-3 Pu-238 0.1 8 0.06 0.01 pCi/gm Soil 
50-BH2-7 U-238 0.84 0.13 0.05 pCi/gm Soil 
50-BH2-7 U-235 0.09 0.05 0.04 pCi/gm Soil 
50-BH2-7 U-234 0.86 0.13 0.08 pCi/gm Soil 
50-BH2-7 Pu-239/240 0.33 0.08 0.06 pCi/Qlll Soil 
50-BH2-7 Sr-90 1.79 0.58 1.34 pCi/Qlll Soil 
50-BH2-25 U-238 0.53 0.1 0.05 pCi/gm Tuff 
50-BH2-25 U-234 0.7 0.13 0.05 pCi/gm Tuff 
50-BH2-25 Pu-239/240 0.02 0.02 0.01 pCi/Qlll Tuff 
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Table 3.7.1.8-2. Isotopic Analyses Results (uranium, plutonium, and strontium) 
( continued) 

Sample ID Analysis Activity Error MDA Units Media 
50-BH2-90 U-238 0.65 0.11 0.04 pCi/gm Tuff 
50-BH2-90 U-234 0.62 0.12 0.05 pCi/gm Tuff 
50-BH3-7 U-238 0.52 0.1 0.08 pCi/gm Tuff 
50-BH3-7 U-234 0.52 0.11 0.09 pCi/gm Tuff 
50-BH3-7 Pu-239/240 0.47 0.09 0.03 pCi/gm Tuff 
50-BH3-7 Pu-238 0.8 0.12 0.03 pCi/gm Tuff 
50-BH3-7 Sr-90 2.55 0.62 1.34 pCi/gm Tuff 
50-BH3-11 U-238 0.38 0.09 0.04 pCi/gm Tuff 
50-BH3-11 U-235 0.15 0.07 0.05 pCi/gm Tuff 
50-BH3-11 U-234 0.58 0.11 0.07 pCi/gm Tuff 
50-BH3-25 U-238 0.41 0.09 0.06 pCi/gm Tuff 
50-BH3-25 U-234 0.44 0.1 0.05 pCi/gm Tuff 
50-BH3-25 Pu-238 0.02 0.02 0.01 pCi/gm Tuff 
50-BH4-3 U-238 0.79 0.12 0.06 pCi/gm Soil 
50-BH4-3 U-235 0.11 0.05 0.01 pCi/gm Soil 
50-BH4-3 U-234 0.74 0.12 0.05 pCi/gm Soil 
50-BH4-3 Pu-239/240 0.06 0.03 0.01 pCi/gm Soil 
50-BH4-12 U-238 0.94 0.14 0.04 pCi/gm Tuff 
50-BH4-12 U-234 0.84 0.13 0.05 pCi/gm Tuff 
50-BH4-12 Pu-238 0.05 0.03 0.05 pCi/gm Tuff 
50-BH4-23 U-238 0.56 0.11 0.08 pCi/gm Tuff 
50-BH4-23 U-235 0.08 0.05 0.06 pCi/gm Tuff 
50-BH4-23 U-234 0.59 0.11 0.08 pCi/gm Tuff 
50-BH4-23 Sr-90 2.19 0.63 1.42 pCi/gm Tuff 
50-BH4-R Sr-90 3.72 0.72 1.53 pCi/L Water 
50-BH5-6 U-238 0.45 0.1 0.11 pCi/gm Tuff 
50-BH5-6 U-234 0.38 0.1 0.12 pCi/gm Tuff 
50-BH5-10 U-238 0.52 0.11 0.12 pCi/gm Tuff 
50-BH5-10 U-234 0.63 0.12 0.05 pCi/gm Tuff 
50-BH5-10 Pu-239/240 0.02 0.02 0.01 pCi/gm Tuff 
50-BH6-3 U-238 0.41 0.1 0.11 pCi/gm Soil 
50-BH6-3 U-235 0.04 0.03 0.04 pCi/gm Soil 
50-BH6-3 U-234 0.61 0.11 0.02 pCi/gm Soil 
50-BH6-3 Pu-239/240 0.08 0.04 0.01 pCi/gm Soil 
50-BH6-3 Sr-90 2.3 0.59 1.28 pCi/gm Soil 
50-BH6-25 U-238 0.64 0.12 0.09 pCi/gm Tuff 
50-BH6-25 U-234 0.53 0.11 0.05 pCi/gm Tuff 
50-BH6-25 Pu-239/240 0.19 0.12 0.13 pCi/gm Tuff 
50-BH7-4 U-238 0.71 0.12 0.07 pCi/gm Soil 
50-BH7-4 U-235 0.14 0.06 0.07 pCi/gm Soil 
50-BH7-4 U-234 67 0.12 0.02 pCi/gm Soil 
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Table 3.7.1.8-2. Isotopic Analyses Results (uranium, plutonium, and strontium) 
( continued) 

Sample ID Analysis Activity 11 Error MDA 
50-BH7-4 Pu-239/240 0.33 0.09 0.02 
50-BH7-10 U-238 0.58 0.11 0.1 
50-BH7-10 U-235 0.11 0.06 0.05 
50-BH7-10 U-234 0.53 0.11 0.05 
50-BH7-10 Pu-239/240 0.1 0.04 0.06 
50-BH7-10D U-238 0.38 0.09 0.06 
50-BH7-10D U-235 0.05 0.04 0.01 
50-BH7-10D U-234 0.49 0.1 0.05 
50-BH7-25 U-238 0.47 0.1 0.05 
50-BH7-25 U-234 0.46 0.1 0.02 
50-BH7-25 Pu-238 0.01 0.01 0.01 
50-BH7-25 Sr-90 2.24 0.6 1.33 
50-BH8-2 U-238 0.69 0.12 0.04 
50-BH8-2 U-234 0.79 0.13 0.12 
50-BH8-2 Pu-239/240 0.1 0.06 0.02 
50-BH8-9 U-238 0.58 0.11 0.05 
50-BH8-9 U-235 0.09 0.05 0.06 
50-BH8-9 U-234 0.6 0.11 0.05 
50-BH8-9 Pu-238 0.05 0.03 0.01 
50-BH8-9 Sr-90 1.4 0.54 1.3 
50-BH8-25 U-238 0.78 0.12 0.06 
50-BH8-25 U-235 0.12 0.06 0.08 
50-BH8-25 U-234 0.9 0.14 0.05 

a Values above soil and tuffbackground Ryti et al (1998) in bold. 

3.7.2 QA/QC 

Units Media 
pCi/gm Soil 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 
pCi/gm Tuff 

Rigorous QA/QC was required to ensure that acceptable and defensible results were 
produced to meet the project objectives. QA/QC for this project encompassed everything 
from the field sampling to the laboratory analyses. A Level N QA/QC package was 
required of the analytical laboratory, which is the most rigorous available. The resulting 
data set is of high quality, acceptable to meet the objectives of the project, and ultimately, 
defensible. 

Field QA included duplicate samples, rinsate samples, and trip blanks. The field 
duplicate results are comparable, providing acceptable precision in the analyses. The 
rinsate sample analytical results confirm that decontamination procedures did not cause 
cross contamination of samples. Sr-90 was detected in one rinsate blank (50-BH4-R), but 
it did not impact any subsequent samples. Only chloroform was detected in one rinsate 
sample, just above detection, which is likely associated with the decontamination agents 
(Alconox and Fantastik). Trip blanks included two VOA trip blanks prepared and 
provided by the analytical laboratory, and a soil trip blank. The media for the soil trip 
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blank was provided by the analytical laboratory and the sample was collected in the field. 
No VOCs were detected in the trip blanks. 

The laboratory conducts numerous internal QA/QC analyses to test the methods and 
analytical equipment. The details of these analyses and corresponding analytical results 
are provided in the Level IV QA/QC package provided in appendix D. 

Lead was detected in the laboratory method blank for the TCLP analysis just above the 
detection limit. This does not impact the results of the analysis. Chromium was also 
detected just at detection limit in a method blank for the TCLP analysis; this does not 
impact the results of the analysis. The data impacted are flagged in Table 3. 7 .1.3-1. 

3. 7.3 Comparison of Detections to Regulatory Limits 

The primary objective of the investigation is to define the potential waste classification of 
excavated soils. Detected constituents included radiological, SVOC, pesticides, PCBs, 
and metals. 

The SVOCs and pesticide detected are not regulated under RCRA. The PCB 
concentrations were all less than 1 ppm, and the regulatory limit for PCB waste is 50 
ppm. 

The metals detected by TCLP (Toxicity Characteristic Leaching Procedure) were 
compared to regulatory limits. Barium, chromium, and lead were detected by TCLP. 
Barium was detected from 0.1 - 1.2 mg/L with an associated regulatory limit of 100 ppm; 
chromium was detected at 0.2 mg/L with an associated regulatory limit of 5 ppm; and 
lead was detected from 0.06 - 0.14 mg/1, with an associated regulatory limit of 5 ppm. 
At the above concentrations, mg/L is equivalent to ppm. All results are well below 
regulatory limits for hazardous waste. In addition to being below the regulatory limit, 
lead and chromium were detected in the TCLP method blanks within the range of the 
concentrations detected. 

In summary, the concentrations of detected chemicals ( organic, inorganic, PCB, and 
pesticides) are all below RCRA limits for a hazardous waste. Radionuclides above 
background concentrations were detected at low levels in all borings; however, in the 
absence of a hazardous component, the radiological component is not regulated under 
RCRA. 

The radiological component in the soil, fill and tuff classifies any excavated materials as 
LL W. These materials are subject to the waste acceptance criteria (WAC) of the disposal 
facility. The radionuclides were detected in very low concentrations, meeting the WAC 
for TA-54, Area G. 

3. 7.4 Comparison of Inorganics and Radionuclides to Background and Fallout Values 

Background ( and fallout value) comparisons for inorganics and radionuclides were 
conducted using values presented in Ryti et al. (1998) per the applicable SOPs. The 

30 SEASF-TR-02-270 



TA 50 Soil Characterization Analytical Summary Report, Rev I 2/11/02 

background values are typically used to screen data for assessment of extent of 
contamination, and the presence of contamination for waste characterization. 

3. 7. 4.1 Inorganics 
Sample results from soil or fill were compared to the UTL (upper tolerance limit) 
calculated for soils in the Los Alamos area. Sample results from Unit 3 and Unit 2 tuff 
were compared to UTLs calculated for Units 2, 3, and 4 tuff. 

Detected inorganics (metals) include arsenic, barium, chromium, cadmium, lead, and 
mercury. The total analysis, not the TCLP, is used for background comparison. Table 
3.7.4.1-1 summarizes the comparison to background. 

Table 3.7.4.1-1. RCRA Metals (total) compared to background. 

Analyte Max Soila UTL Soil Max Tuff UTLTuff 
Arsenic 5 8.17 2.8 2.79 
Barium 102 295 89.7 46 
Chromium 8.7 19.3 141 7.14 
Cadmium NDb 0.4 0.21 1.63 
Lead 10.6 22.3 20.7 11.2 
Mercury 0.09 0.1 ND Not calculated 

a All units in mg/kg 
b ND= Non-detected 

In summary, no metals were detected in soil/fill above background concentration. In the 
tuffbarium, chromium, and lead were detected above background values. 

3. 7.4.2 Radionuc/ides 
Some radionuclides are naturally occurring in the soils and tuffs found on the Pajarito 
Plateau, and some are introduced from radioactive fallout. These are referred to as 
background values (BV) and fallout values (FV). SOP-15.13, Rev O describes the 
methodology for comparing radiological analyses results to BV and FV. The BV and FV 
for the Pajarito Plateau and LANL are provided in Ryti et al. (1998). 

The Laboratory's list for naturally occurring radionuclides to be compared · to BV 
includes uranium-234, 235, and 238, thorium-228, 230, and 232, radium-226 and 228, 
and potassium-40. The Laboratory's list for fallout radionuclides to be compared to FV 
includes tritium, cesium-137, americium-241, plutonium-238, plutonium-239/240, and 
strontium-90. Surface soils/fill (0 - 6 inches) are compared to fallout values (FV). 
Samples deeper than 6 inches are compared to background values. For radionuclides 
included on the fallout list, the detection limit is applied as the background value for 
subsurface soils and tuffs. Radionuclides detected that are not on the fallout list or 
background list, and that are not related to laboratory QA/QC, are considered above 
background. 
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All samples collected were deeper than 6 inches and fallout values do not apply. For 
background comparison, values provided in Ryti et al. (1998) are compared to analytical 
results. Table 3.7.3.2-1 provides the background values used in the comparisons. 

Tabl e 3.7.4.2-1. LANL Back2round for Radionuclides (Ryti, et al 1 998) 
Analyte Soil (oCi/e) Tuff (Unit 3 and 2) (oCi/e) 
Am-241 0.013a 0.05° 
Cs-137 1.65a 0.1 ° 
Pu-238 0.023a 0.05° 
Pu-239/240 0.054a 0.05° 
Sr-90 1.31 a lb 
K-40 36.8 35.7 
Ra-226 2.59 1.98 
Ra-228 2.33 2.52 
Th-228 2.28 2.52 
Th-230 2.29 1.98 
Th-232 2.33 2.52 
U-234 2.59 1.98 
U-235 0.20 0.09 
U-238 2.29 1.93 

a Fallout value - applies only to 0-6 inches, for soils/fill deeper than 6 inches, the tuff 
values apply 
b Detection limit applied as background for fallout list radionuclides 

The results show low concentrations of radionuclides above LANL background values. 
Specifically, Cs-137, Ra-226, Am-241, Pu-239/240, Pu-238, U-235, U-234 and Sr-90 
were detected above LANL background; the values exceeding background are indicated 
in bold in Tables 3.7.1.8-1 and 2. Additionally, several fission products (e.g., Cs-134) . 
and activation products (e.g., Mn-54), not included in the LANL background data set, 
were detected at low levels. Radionuclides not included in the LANL background data 
set are considered anthropogenically added. Gross alpha and beta measurements ranged 
from 5.24 - 23.54 and 27.11 - 68.64 pCi/g, respectively. The alpha results are generally 
within those typically seen for materials comprised of or derived from tuff. Most of the 
beta results are also within the typical values; however, several samples may be slightly 
elevated. No definitive patterns in contamination were observed. Results for one sample 
(BH7-4) had high concentrations U-234 and Ra-228 as compared to the rest of the 
samples. 

3. 7.5 Comparison to Human Health Screening Action Limits (SALs) and Ecological 
Screening Limits (ESLs) 

Human Health Screening Action Limits (SALs) are applied only to those detections 
above background within the first 12 ft. Ecological Screening Limits (ESLs) are applied 
to detections above background in the first 5 ft. The metals, SVOCs, PCBs, and 
radiological results were compared to SALs and ESLs. SALs and ESLs used for 
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comparison were found in LANL (2001) "Derivation and Use of Radionuclide Screening 
Action Levels," LANL (2001b) "September 2001 ECORISK database," NMED (2000) 
"Technical Background Document for Development of Soil Screening Levels," and EPA 
(2000) "Human Health Medium-Specific Screening Levels." 

3. 7.5.1 lnorganics (Metals) 
All detects above background within the first 12 ft. are less than Human Health SALs. 
No detections above background were found in the first five feet; therefore, no metals 
exceed ESLs. 

3.7.5.2 svoc 
SVOCs were detected in sample 50-BH8-2. Four compounds were detected at 
concentrations greater than SALs. Three compounds were detected that exceed ESLs. 
Table 3.7.5.2-1 summarizes these detections and associated screening level. However, 
these compounds are P AHs typically associated with the incomplete combustion of fuels 
commonly associated with roads and asphalt. Sample BH8-2 is shallow and adjacent to 
an asphalt road; therefore these P AHs are likely associated with the road. 
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Table 3.7.5.2-1. SVOCs in 50-BH8-2 Exceeding SALs and/or ESLs 

svoc Result (m2/k!!) SAL (m2/k!!) ESL (m2/k!!) 
Acenaphthene 0.48 2800 0.25 
Benzo( a )anthrcene 3.2 0.62 3 
Benzo( a )pyrene 2.7 0.062 9.7 
Benzo(b&k )fluoranthene 4.3 0.62 18 
Chrysene 2.7 61 2.5 

3. 7.5.3 PCB · 
At 50-BH6, Aroclor 1260 was detected greater than its SAL in the 3 - 4 ft. sample. 
Aroclor 1260 was detected at 0.35 mg/kg, compared to the 0.22 mg/kg SAL. 

3. 7.5.4 Radionuclides 
Only two radionuclides detected above background within the first 12 ft. exceed SALs. 
At 50-BH7-4, Ra-228 was detected at 5.18 pCi/g with an associated SAL of 5 pCi/g, and 
U-234 was detected at 67 pCi/g with an associated SAL of 63 pCi/g. 

At 50-BH7-4, U-234 was detected at 67 pCi/g, which is above its associated ESL of 51 
pCi/g. All other detected radionuclides that have assigned ESLs were found in 
concentrations less than the ESL. Several of the fission products do not have ESLs at this 
time. 

4. DISCUSSION 

4.1 Soil Characterization 

VOCs were not detected in any of the soil/fill/tuff samples. Chloroform was detected at 
very low concentrations (0.003 mg/L [ppm]) and below RCRA regulatory levels (6.0 
ppm) in one rinsate blank. This is either a laboratory contaminant, or a compound 
associated with the decontamination methods (Alconox and/or Fantastik). 

SVOCs were detected in only one sample. The shallow tuff interface sample (1 - 2 ft) 
from BH8 contained very low concentrations of polycyclic aromatic hydrocarbons 
(PAHs). These are known to be associated with the incomplete combustion of fuels 
(exhaust) and asphalt. BH8 is adjacent to an asphalt road, and the sample is shallow. It 
is likely that these detected P AHs are associated with the road. These compounds are not 
regulated under RCRA with respect to waste characterization. 

One pesticide was detected at a concentration near its detection limit in one sample. This 
chemical is not regulated under RCRA with respect to waste characterization. 

One PCB (Aroclor 1260) was detected at ppb levels in several samples. There is no 
known source or documented release of PCBs in the area and the levels are far below 
those requiring management as a PCB waste (50 ppm). 
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Metals (both total and TCLP) were detected in almost all samples. These metals included 
arsenic, barium, chromium, cadmium, lead and mercury. All TCLP results were below 
RCRA regulatory limits for hazardous waste. Barium, chromium, and lead (totals) were 
detected above tuff background levels a several locations. All detected total metals in 
soil/fill were less than background values. 

Radionuclides were detected above background, but at low concentrations throughout the 
investigated area. The concentrations are at "environmental," levels not detectable by 
traditional field screening instruments. 

Based on these soil characterization results, materials (soil/fill and tuft) excavated during 
the proposed construction activities may be characterized as solid, low-level radioactive 
waste (LLW). Radioisotopes detected and their concentrations are well within the TA-
54, Area G WAC, providing a disposal path for the waste-stream. 

Based on these results and potential waste characterization a second phase of soil 
characterization is not recommended. 

4.2 SWMU 50-01 la 

Borehole 50-BH2 was drilled to a depth of 90 ft to investigate for possible releases from 
SWMU 50-01 l(a), which was a former shaft associated with a septic drain field. The 
shaft was approximately 50 ft deep, and 50-BH2 was located 19-ft down-gradient from 
its location. The location of the shaft was determined by FWO-WFM through the review 
of the TA-50 RFI Work Plan (LANL 1992) and facility engineering drawings. Samples 
were collected at 70 ft and 90 ft, and submitted for full suite analysis. In the 70-ft 
sample, chromium and lead were detected above background. Chromium was detected 
just above background and lead was detected in concentrations approximately twice 
background. In the 90-ft sample, these analytes were detected below background 
concentrations. Radionuclides were detected in both the 70 and 90 ft samples. In both, 
several activation and fission products were detected at very low concentrations. 
Uranium isotopes were detected in the 90-ft sample below background concentrations for 
the tuff. The results from the 70 and 90-ft samples do not indicate a definitive release 
from SWMU 50-01 la. However, it could be argued that the greater than background 
metals in the 70-ft sample is evidence of a release. In any case, there appears to be a 
decreasing trend in metals concentration from the 70 to 90 ft samples, bounding the 
vertical extent of any potential release. 

5. SUMMARY AND CONCLUSIONS 

For the purposes of soil characterization associated with the TA-50 Pump House and 
Influent Storage Tanks Project, eight boreholes were drilled and sampled. Six were 
advanced and sampled to a depth of 25 ft, one was advanced and sampled to 23 ft, and 
one was advanced and sampled to a depth of 90 ft. 
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Geological observations indicate that the soil/fill - tuff interface ranges from 5.5 to 10 ft. 
below ground surface (bgs) in the vicinity of the proposed pump house structure. At the 
location of the manhole, tuff was encountered at 1 ft. bgs. Above the tuff interface, fill 
was encountered and in a few cases some soil development on the fill was observed. Fill 
was generally comprised on crushed tuff and clay. The tuff encountered was highly 
weathered to fresh, poorly to moderately welded, unfractured to fractured, friable to 
indurated, and moist to dry. The weathered zone ranged from several feet to absent. 

Analytical results from the soil/fill and tuff samples show low concentration of 
radionuclides above background values. VOCs, SVOCs, TPH-DRO, Metals, Pesticides, 
and PCBs were either not detected or detected at low concentrations below all regulatory 
limits for waste. In conclusion, materials generated during excavation activities should 
be characterized as solid LL W based on this investigation. 

For comparison purposes, the results were compared to human health screening action 
levels (SALs) and ecological screening levels (ESLs). Samples exceeding background 
(as applicable) for the first 12 ft. were compared to SALs, and those from the first 5 ft. 
were compared to ESLs. SVOCs in one sample exceeded SALs and ESLs; however, 
these results appear associated with a nearby asphalt road. One PCB detection exceeds 
its SAL. Two radionuclides exceed SALs, and one radionuclide exceeds its ESL. This 
comparison does not serve as a human health risk screening assessment or an ecological 
screening assessment. 

Based on the results from the 70 and 90-ft samples collected from 50-BH2, a significant 
release from SWMU 50-011 is not evident. Radionuclides comprised of exotic fission 
and activation products were detected at very low concentrations in both samples. Lead 
and chromium were detected above background at 70 ft and below background a 90 ft. If 
the metals results are interpreted as evidence of a release, then the data appear to bound 
the extent of contamination. 
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Appendix A. Sample Collection Logs 
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Appendix B. Chain of Custody Forms 
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Appendix C. Borehole Geological Logs 

SEASF-TR-02-270 



TA 50 Soil Characterization Analytical Summary Report, Rev l 2/11/02 

Appendix D. Laboratory Analytical Data Package 
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T A50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH I -3 

Date: [';J/,~/ot Time: 

50 

~30 Sample Type: l o[<t: - Fvt '- ~v 1Tf" 

TA: Sample Location: _Y5~o~e_§-\g~.._t::_-_J _____ _ 

QA/QC Type: NA. ------------
Grab: Yes__ No __ 
Composite: YesL_ No __ 
Composite Type: 

Sampler: Keith Tucker 

Signature: ~ 
Start Depth: S ,i) 

11' 1d ;;/ 15 ,,,, • . 
End Depth: 0, 0 Units: _F_ee_t __ 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 
1 TPH-DRO 8oz clear glass 
2 Pesticide 8oz clear glass 
3 TCLP Metal 8oz clear glass 
4 TTL Metal, RCRA 8oz clear glass 
5 PCB 8oz clear glass 
6 Gamma Spec 8oz clear glass 
7 lso U, Pu, Am, Sr90 8oz clear glass 
8 SVOA, 8270 8oz clear glass 

9 TCLPVOA 8oz amber glass 
10 fO.Dy; & l>ilAg~ l1..~.t1,-., 
11 
12 

Weather: L,LQJ?. (vL P, 25{' F' 
I . 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

..,.. ,.,,~,-
Preservative 'me= 
None 
None 
None 
None 
None 
None 
None 
None 

None 
II 

Sampling Methodology/Oescription: ... 9&.P..__l~l <r ___ Si~e-•_t>_N ______________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH l- 3 b 

Date: /;J /,5/o, Time: 

50 

Sample Type: ( O'RE • h;Lt ~vrr,;- fJ1pL1cA7l: 

TA: 

QA/QC Type: D,;F\. 1 cATE' 
Grab: Yes __ No __ 
Composite: YesL-_ No __ 
Composite Type: 

Sample Location: 1$<?pczHc(tr ' 

Sampler: Keith Tucker 

~l Signature: = 
Start Depth: 5. 0 End Depth: '5, 0 Units: Feet 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 

1 TPH-DRO 8oz clear glass 

2 Pesticide 8oz clear glass 

3 TCLP Metal 8oz clear glass 

4 TTL Metal, RCRA 8oz clear glass 

5 PCB 8oz clear glass 

6 Gamma Spec 8oz clear glass 

7 lso U, Pu, Am, Sr90 8oz clear glass 

8 SVOA, 8270 8oz clear glass 

9 TCLP VOA 8oz amber glass 
10 ~n-,,, AtA.M ~Ei'b lt7'il 'tlo,.., 
11 
12 

Weather: Ct 0\R, c-Lt>, ?-g"( 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

1111' "'"1" 
Preservative - .. --- .. 
None 
None 
None 
None 
None 
None 
None 
None 

None ,. 

Sampling Methodology/Descriptlon:-'S---iP~L_a;:a.,;'f"".;._...,.,S ... e ___ ,_o_r-l _____________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



T A50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH t · 7 

Date: (:)/(YN I Time: 
I 

6100 Sample Type: {ogg: , fu_ t Sv (;l;'" 
TA: 50 Sample Location: M;@u;: J 

QA/QC Type_: ....:~ ____ A _______ _ 
Grab: Yes__ No __ 
Composite: Yes ,__.-· No __ 
Composite Type: 

Sampler:~ 

Signature: · - . 
I 

Start Depth: 1. i) End Depth: i. U Units: Feet 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 
1 TPH-DRO 8oz clear glass 
2 Pesticide 8oz clear glass 
3 TCLP Metal 8oz clear glass 
4 TTL Metal, RCRA 8oz clear glass 
5 PCB 8oz clear glass 

6 Gamma Spec 8oz clear glass 

7 lso U, Pu, Am, Sr90 8oz clear glass 
8 SVOA, 8270 8oz clear glass 

9 TCLP VOA 8oz amber glass 
10 l'f'P='S /l,J&JI:\ ~ IL~~,":"" 
11 
12 

Weather: l L 8Vf?'r; [okP,. ?<is'lf" 

----
1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

t,,:t llltS/~1 
Preservative &9N 
None 
None 
None 
None 
None 
None 
None 
None 
None ,. 

Sampling Methodology/Description:_~.....__l_~_. _s ...... ~-------------------

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



TASO Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BHI • ~ 

Date: 

TA: 

elrs h, Time: 

50 

Sample Type: (pge:- ~Vt L Sv,rr 
Sample Location: Bo'j2•~t:/OUZ"' ) 

QA/QC Type_: .... f':'_· __ A _______ _ 
Grab: Yes__ No __ 
Composite: Yes---JL._ No __ 
Composite Type: 

Start Depth:62lf'.O End Depth:~· 0 Units: Feet 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 
1 TPH-DRO 802 clear glass 
2 Pesticide 802 clear glass 
3 TCLP Metal 802 clear glass 
4 TTL Metal, RCRA 802 clear glass 
5 PCB 802 clear glass 
6 Gamma Spec 802 clear glass 
7 lso U, Pu, Am, Sr90 8oz clear glass 
8 SVOA, 8270 802 clear glass 

9 TCLP VOA 802 amber glass 
10 r~ 4,.Al.1. ~ I Uill 'ro~ 
11 
12 

Weather: CI JWP( (pL.t> 1 W • f"'" 

----
1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

'llf 1~(1~/01 
Preservative ~ 

None 
None 
None 
None 
None 
None 
None 
None 
None 

l• 

Sampling Methodology/Description:_S_~._L=l._-_1 --~...11~ ...... "--~---------------

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



T A50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH1_- 3 
Date: [~/15/01 Time: 

50 

{C>/..{S Sample Type: (of2€ - ~VLL S'v171[ 

TA: Sample Location: ~EHOLE :Z.. 
QA/QC Type: NP.. --------------
Grab: Yes__ No __ 
Composite: Yes / No __ 
Composite Type: 

Sampler: Keith Tucker 

Signature: ~ 
" 

Start Depth: ~- /2 
• 

End Depth: 'f. 0 Units: 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 
1 TPH-DRO 8oz clear glass 
2 Pesticide 8oz clear glass 
3 TCLP Metal 8oz clear glass 
4 TTL Metal, RCRA 8oz clear glass 
5 PCB 8oz clear glass 
6 Gamma Spec 8oz clear glass 
7 lso U, Pu, Am, Sr90 8oz clear glass 
8 SVOA, 8270 8oz clear glass 

9 TCLP VOA 8oz amber glass 
10 , "':fl f'f3t< L "&.. ~ I ,~'2-- 'r'o,Y-
11 ' -

12 

Feet 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

VJ 1;(1.S/•1 
Preservative --- .. - - - ... 
None 
None 
None 
None 
None 
None 
None 
None 

None 
I• 

Weather: C1-,wt>f1 (oL()J WGKC Srvo1,1, 30"f 
Sampling Methodology/Description:_~___..__l"r __ S ......... P ___ o_o_t.J _____________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH.a_. 7 

Date: Time: [\oo Sample Type: (!, ~ - h.JL<.. ~ O:'E: 
TA: 50 Sample Location: ~(:°t--\,0( f:: :::l 
QA/QC Type: rv A -------------
Grab: Yes __ No __ 
Composite: Yes.LL_ No __ 
Composite Type: 

Start Depth: 0-~ End Depth: 7. 5"' Units: Feet ----
Samples were collected using WGI-SOPs including: 1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 

1.08 rev1, 6.24 rev1, and 6.26 rev1 

tlf' ,~t,s/01 
ID Analysis Container Preservative CC!'e # 
1 TPH-DRO 8oz clear glass None 

2 Pesticide 8oz clear glass None 

3 TCLP Metal 8oz clear glass None 
4 TTL Metal, RCRA 8oz clear glass None 

5 PCB 8oz clear glass None 

6 Gamma Spec 8oz clear glass None 

7 lso U, Pu, Am, Sr90 8oz clear glass None 

8 SVOA, 8270 8oz clear glass None 

9 TCLP VOA 8oz amber glass None 

10 G~!. A-1HA ~~ ,~A:,~ ,, 
11 
12 

Weather: CL-OuD\I, Lpc,b, [1~1~1' $,Jb&..J, 7&·, F 
l 7 ) 

Sampling Methodology/Description:-.::i$i,5'&..;;U.__;,_~~....;;..;:;.:.t-J ______________ _ 

---- ···- .. . ----· 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH~- i:S' 

Date: [f)U5/(J / Time: l ~ Sample Type: 

TA: 50 Sample Location: _Br...,;;D..;;(?;:..§tXt~....__2 ______ _ 

QA/QC Type_: __,/\/_._A..._ ______ _ 

Grab: Yes_ No __ 
Composite: Yes ../ No __ 
Composite Type: 

Sampler: Keith Tucker 

s;gnature: ~ 
Start Depth:~Lf. 0 End Depth: Js. D Units: Feet 

Samples were collected using WGI-SOPs including: 1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

-er 1, I t,f•• 
ID Analysis Container Preservative (Xl!A · 

1 TPH-DRO 802 clear glass None 
2 Pesticide 802 clear glass None 
3 TCLP Metal 802 clear glass None 
4 TTL Metal, RCRA 802 clear glass None 
5 PCB 802 clear glass None 
6 Gamma Spec 802 clear glass None 
7 lso U, Pu, Am, Sr90 802 clear glass None 
8 SVOA, 8270 802 clear glass None 

9 TCLPVOA 802 amber glass None 
10 ~i;,,r IJ.tPIIA RPrll IL~ Po,~ "1 

11 
12 

Weather: Cu,vPy ({)L.~ ~HT $.u,~, 60~£ 
Sampling Methodology/Descriptlon:_S\?t-t_·..&...;___;1";.....;aS..,P_o ____ o,J ________________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization 
, 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH~- 70 

Date: lP-{ts/ol Time: Sample Type: [of,16- R~ 5v ,~ 
TA: 50 Sample Location: -~---'-...,__..._"'...._...,..,6....._ _____ _ 

QA/QC Type_: .,fV __ A. __________ _ 

Grab: Yes__ No __ 
Composite: Yes / No __ 
Composite Type: 

Sampler:~ 
/2 , 

Signature: =c 
• 

Start Depth: 70 1 Q End Depth: JI, 0 Units: 

Samples were collected using WG1-sls including: 

ID Analysis Container 

1 TPH-DRO 8oz clear glass 

2 Pesticide 8oz clear glass 

3 TCLP Metal 8oz clear glass 
4 TTL Metal, RCRA 8oz clear glass 

5 PCB 8oz clear glass 

6 Gamma Spec 8oz clear glass 

7 lso U, Pu, Am, Sr90 8oz clear glass 

8 SVOA, 8270 8oz clear glass 

9 TCLP VOA 8oz amber glass 

10 r~~b..JvA ~ IL~ ~L'r 
11 
12 

Weather: (LoVbY, [pl-t,, ~"£ 
5 ; 

Feet 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

-.:J' 1,!ts/4, 
Preservative ~ 

. 
None 
None 
None 
None 
None 
None 
None 
None 

None 

" 

------ ··- . . . ----

Sampling Methodology/Description: __ Y ... Y...;l.,,;....;.l~.;....-=S .... PooL..;..;;;..a.~---------------

Field Screening: ~ t)A_ --------'------------------------
Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH~- 90 

Date: "'2:.~lot Time: /,3l? Sample Type: (of2{~' fvLLSv[I! 
j 

TA: 50 Sample Location: BoQEHQtE ~ 
QA/QC Type: rJ:A 
Grab: Yesz No __ Sampler: Keith Tuck~ 
Composite: Yes No --
Composite Type: Signature: ~ 

; 
Start Depth: ~'1,b End Depth: ~~ Units: Feet 

Samples were collected using WGI-SOPs including: 1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

.., I~ I ,</JI 
ID Analysis Container Preservative .. ~ .. 
1 TPH-DRO 8oz clear glass None 
2 Pesticide 8oz clear glass None 
3 TCLP Metal 8oz clear glass None 
4 TTL Metal, RCRA 8oz clear glass None 
5 PCB 8oz clear glass None 
6 Gamma Spec 8oz clear glass None 
7 lso U, Pu, Am, Sr90 8oz clear glass None 

8 SVOA, 8270 8oz clear glass None 

9 TCLP VOA 8oz aml;>er glass None 

10 f~IJUAA~ ( C1P- ~c:" ,, 
11 - • 
12 

Weather: c~ [DLO,- lt6H:( S,y~ ~~f . 
Sampling Methodology/Description: __ ) ... : ~r...111,,,,;ve:~-S:~a.,;;~..;;..,;i .. · .... d.._ ___ 5.?,._l ... ct:-S--il'-r"'--"-----

Field Screening: __ M......,~""'.._.,1:....__ ____________________ _ 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



TASO Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH$- / 

Date: 

TA: 50 

Time: Sample Type: C ofl.(;- ~VLL Sv,,.-e 
Sample Location: J3o~~QL€ "3 

QA/QC Type:_N_A _______ _ 

Grab: Yes No 
Composite: Yes a/'" No= 
Composite Type: 

Sampler: Keith Tucker/ 

Signature:~-·· 

Start Depth: J, LJ End Depth: 'Z, Q Units: Feet 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 
1 TPH-DRO 8oz clear glass 
2 Pesticide 8oz clear glass 
3 TCLP Metal 8oz clear glass 
4 TTL Metal, RCRA 8oz clear glass 
5 PCB 8oz clear glass 

6 Gamma Spec 8oz clear glass 
7 lso U, Pu, Am, Sr90 8oz clear glass 
8 SVOA, 8270 8oz clear glass 

9 TCLP VOA 8oz amber glass 
10 (.9.~ A,~B,oa I L--rR. p,,, _y 
11 
12 

Weather: C I (AR. r O l b, 3~ 't 
I 

----
1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

t?f' t:J/114/c,1 
Preservative ~--rr 
None 
None 
None 
None 
None 
None 
None 
None 

None 
I • 

·--··- . - ----

Sampling Methodology/Description:_s;_rt, __ 1.-._, _S'_p_c,_o_,.J ______________ _ 

Field Screening: __ N ___ p.._.A ________________________ _ 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization ' 



T A50 Characterization Drilling 
Sample Collection Log -ia-,,. 1,,,.(01 

Sample ID: ~ 50 Po gH~ - { l 
Date: {:J /, i/4 f Time: ,~l-f O Sample Type: 012.c ~ full .Sv ,:rr 
TA: 50 Sample Location: ~i.?~HC1 t 3 
QA/QC Type: · /J A ---"'----------
Grab: Yes .. No 
Composite: YesZ No 
Composite Type: 

Sampler: t(e~ 

Signature: ,_ 
-/➔----= ........ -----.;;a;;--

Start Depth~ f #,, D End Depth: {J .Q Units: 

ia" ,~(llf{Of 
Samples were collected using WGI-SOPs including: 

ID Analysis Container 
1 TPH-DRO 8oz clear glass 

2 Pesticide 8oz clear glass 

3 TCLP Metal 8oz clear glass 
4 TTL Metal, RCRA 8oz clear glass 
5 PCB 8oz clear glass 
6 Gamma Spec 8oz clear glass 
7 lso U, Pu, Am, Sr90 8oz clear glass 
8 SVOA, 8270 8oz clear glass 

9 TCLP VOA 8oz amber glass 
10 '.:r:--9; ~ ~ll IL'fl?. Vor"( 
11 
12 

/ . "'1>.n r D ?:· F Weather: UtJ::'J'::-,0 L 2~ _ ; 

Feet 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

~ 11-l1111'1 
Preservative OOe,J 

None 
None 
None 
None 
None 
None 
None 
None 

None 
U11c-

Sampling Methodology/Description:_S___.P_t-"---l') __ $.;;;;;....i??prJ,__ __________________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH$·JS::: 

Date: ~Time: 

50 

\5:;)-0 Sample Type: Cw£"., V::-vLl. Jur,F"' 

TA: Sample Location: ~'4:::]o£€ 3 
QA/QC Type: rJPr --""-----------
Grab: Yes~ No 
Composite: Yes __ ✓_ No __ 
Composite Type: 

Sampler: Keith Tucker -~ 

Signature:~ 

Start Depth: ,24. 0 End Depth: )5;. 0 Units: Feet 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 

1 TPH-DRO 8oz clear glass 

2 Pesticide 8oz clear glass 

3 TCLP Metal 8oz clear glass 

4 TTL Metal, RCRA 8oz clear glass 

5 PCB 8oz clear glass 

6 Gamma Spec 8oz clear glass 

7 lso U, Pu, Am, Sr90 8oz clear_ glass 

8 SVOA, 8270 8oz clear glass 

9 TCLP VOA - 8oz amber Qlass 
10 6. ~ dlAli\ l~~ I I ':11< "rPt .., 
11 
12 

Weather: Ct,~ 0kb , ~;l-. F 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

1i!r lg{llf.(111 
Preservative -,-~ 
None 
None 
None 
None 
None 
None 
None 
None 

None 
IJJ.,1i.i'::' 

I I 

Sampling Methodology/Description:_S_e_t.._t_,..;...._S~e.._o_o_rv ____________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization 
, 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH4- 5 

Date: -11,-z). 
I i ;{1 I Time: 11\o Sample Type: 

TA: 50 Sample Location: _?_,_G; ... ~ __ v_l--\.....,'1< .... i~---j _____ _ 
QA/QC Type: N~ ------------
Grab: Yes No Sampler: Keith Tucker 
Composite: Yes~ No== 
Composite Type: Signature: @~ 

' 
.-:, ~ Start Depth: .::> , c) End Depth: _ , {) Units: 

11/ I 
Samples were collected using WGI-SOPs inc uding: 

Feet 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

If 1#(•'3/t, 
ID Analysis Container Preservative ~ 
1 TPH-DRO 8oz clear glass None 
2 Pesticide 8oz clear glass None 
3 TCLP Metal 8oz clear glass None 
4 TTL Metal, RCRA 8oz clear glass None 
5 PCB 8oz clear glass None 
6 Gamma Spec 8oz clear glass None 
7 lso U, Pu, Am, Sr90 8oz clear glass None 
8 SVOA, 8270 8oz clear glass None 

9 TCLP VOA 8oz amber glass None 
10 Ge~ Ut..t1un 't1~ , L-itl ?oL\( t.J O ,-Jr;-- I 11 
12 

Weather: (, l=. f:![Q ( uL y, 1 ·.?;) 0 £ , ~ '"° ,' -er i, f 13/o, 
I I I 

Sampling Methodology/Description:_Si__.f3 ..... L-___ l_~ __ 9_)?.._i::>_C_.,J ____________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BHJ.f- l.?-

Date: 
. I J 
l3/t3/0( Time: 1~55 Sample Type: ( oQ €" • TvLL Sv ;T?: 

TA: 50 Sample Location: b'.)P~Hr,if ~ 
QA/QC Type_: _})1,,;;;..A_,.__ ______ _ 

Grab: Yes No __ 
Composite: Yes .7' No __ 
Composite Type: 

Start Depth: )?. S:: End Depth: 

Sampler: Keith Tucker 

///??~ 
Signature: ; ~~~ 

f3,S: Units: _F_ee_t __ 

Samples were collected using WGI-SOPs including: 1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

tzr ,., { '''"' 
ID Analysis Container Preservative 006# 
1 TPH-DRO 8oz clear glass None 
2 Pesticide 8oz clear glass None 

3 lCLP Metal 8oz clear glass None 

4 TTL Metal, RCRA 8oz clear glass None 

5 PCB 8oz clear glass None 

6 Gamma Spec 8oz clear glass None 
7 lso U, Pu, Am, Sr90 8oz clear glass None 

8 SVOA, 8270 8oz clear glass None 

9 TCLP VOA 8oz amber glass None 

10 &u:.< A,~, ~ ~ I ·cii' r'o(..:-( f,J,,.J,~ 
11 
12 

Weather: CL G'AQ , { OLb ~::) O ( 
I I 

Sampling Methodology/Description:_"""S ...... e_L_t_<_._S ____ P ___ o_e_rv ____________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH~- ~~ 

Date: ,~/2-s/m Time: / 7c, __ o __ Sample Type: (Of{~., ( I--I.A&c1GctZAflotJ (Fvt.t s..,,,~) 
TA: 50 Sample Location: Bpgabt.e '-f 
QA/QC Type: VA 

-. __._ ___ ,11t.~iaf~t_,Al,...l1(-o-, ---
Grab: Yes -,: No 
Composite: Yes-Z. No= 
Composite Type: 

Sampler: Keith Tucker 

Signature: ~~--

Start Depth: ~- 0 End Depth: ~ "3. Q Units: Feet 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 
1 TPH-DRO 8oz clear glass 
2 Pesticide 8oz clear glass 
3 TCLP Metal 8oz clear glass 
4 TTL Metal, RCRA 8oz clear glass 
5 PCB 8oz clear glass 
6 Gamma Spec 8oz clear glass 
7 lso U, Pu, Am, Sr90 8oz clear glass 
8 SVOA, 8270 8oz clear glass 

9 TCLPVOA 8oz amber glass 
10 G Or#. tu ,,, ~ 1-'vr~ I L '"ill u, I ., 
11 

• - 1 

12 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

:.,- ,;1,v~, 
Preservative 

--- 1T 

None 
None 
None 
None 
None 
None 
None 
None 

None 

"''""' 
Weather: Ct~AR/ (oi,p) '30 11 £ 
Sampling Methodology/Description:__,;:;;S;;....r..;:<..:..c..;..<.;;......;Si~r,_oo ___ ...:.N _____________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization ' 



T A50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BHi • R 

Date: l~/1?/of Time: ~55""0 Sample Type: UC{v10, \4(1~~ 

TA: 50 Sample Location:ROR.£:HoLE Lf: 
QA/QC Type:ii;.~ cbt(O,-JJ 
Grab: Yes_ No __ 
Composite: Yes_L No __ 
Composite Type: 

Sampler: Keith Tucker 

Signature: ~ 
; 

Start Depth: JJ A End Depth: µA Units: Feet ------- ----
Samples were collected using WGI-SOPs including: 

ID Analysis Container 

1 TPH-DRO 1oz clear glass 

2 Pesticide 2 ltr amber glass 
3 TTL Metal, RCRA 2 ltr poly 
4 SVOA, 8270 2 ltr amber glass 
5 PCB 802 clear glass 

6 TCLP VOA 802 amber glass 

7 Gross alpha, beta, 4 ltr Plastic 

8 gamma 

9 
10 
11 
12 

Field Screening: 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

"'ff I~ I ,:1 /It 
Preservative 

__ .,.. 

HCI 
None 
Nitric 
None 
None 
None 

None 

· ··· -··-· ··· ·• ··- - · · ----

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization f f<A QC.. 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BHS"- ~B 

Date: ,~lto/v 1 Time: 

TA: 50 

_/l_,_O_sample Type: kl ~\J\D., ~1'::'SA:(l; 

Sample Location: ~o~~E s 
QA/QC Type:~' t,J sAJ)E \?Eco,v. 

I 
Grab: Yes No __ 
Composite: Yes --;;;;r No __ 
Composite Type: 

Sampler: Keith Tucker 

Signature:rn. , 
Start Depth: ('JA End Depth: fJA Units: Feet 

Samples were collected using WGI-SOPs including: 1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

_,- 1;1,,1,, 
ID Analysis Container Preservative ~ 

1 TPH-DRO 1oz clear glass HCI 
2 Pesticide 2 ltr amber glass None 
3 TTL Metal, RCRA 2 ltr poly Nitric 
4 SVOA, 8270 2 ltr amber glass None 
5 ~ 80 I I 81155 ..... """i:ir 14 /,, I.,, 
6 1111!! fl 1,l(!)it. 8- iill'III "95 ....,...,. . ' . I 

7 Gross alpha, beta, 4 ltr Plastic None 

8 gamma 

9 
10 
11 
12 

Weather: 

Sampling Methodology/Description:~\JJSA.11: ra::,oN O NPt -, c,>J, 

~ou~J> t>I wA~ ovER ieco,.J~ sAMft,LtJb ~Dt.,JL. 

Field Screening: tJbA _____ ;;...... ____________________ _ 
Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization /•QA QC 



T A50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BHS:G 

Date: 

TA: 

P,/;c,/p( Time: 

50 

/050 Sample Type: .{o~~ - Fvt '--5..., rrt?:' 

Sample Location: B~ 02El-bt€ S--
QA/QC Type_: .....L,.N-A _________ _ 

Feet 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

1l" l#lt,fDI 
ID Analysis Container Preservative ~ 

1 TPH-DRO 8oz clear glass None 

2 Pesticide 8oz clear glass None 

3 TCLP Metal 8oz clear glass None 
4 TTL Metal, RCRA 8oz clear glass None 
5 PCB 8oz clear glass None 

6 Gamma Spec 8oz clear glass None 

7 lso U, Pu, Am, Sr90 8oz clear glass None 
8 SVOA, 8270 8oz clear glass None 

9 TCLP VOA 8oz amber Qlass None 
10 ap vc.a At.l'HA ~ 1 L~ 't-"nt ~ 't 
11 
12 

Weather: w..fz A:&.r c~l!)/J:t°° F 
Sampling Methodology/Description:_S_P ___ t._1,;_-,-_ __,.;;Se .......... _o...;orv;...;... _____________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization 
, 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BHS- /0 

Date: 

TA: 

]? / (G/q { Time: 

50 

{04D Sample Type: (o~t - fyll S,;/VF 
Sample Location: :,Boe'= HQU;f" ,s::: 

QA/QC Type_: __..t-1 ..... ~-----------

Grab: Yes~ No 
Composite: Yes_/__ No_· __ 
Composite Type: 

~•mpler:K~ 

Signature: ~~ 
Start Depth: q • Q End Depth: t(), 0 Units: Feet 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 

1 TPH-DRO 8oz clear glass 

2 Pesticide 8oz clear glass 

3 TCLP Metal 8oz clear glass 

4 TTL Metal, RCRA 8oz clear glass 

5 PCB 8oz clear glass 

6 Gamma Spec 8oz clear glass 

7 lso U, Pu, Am, Sr90 8oz clear glass 

8 SVOA, 8270 8oz clear glass 

9 TCLP VOA 8oz amber glass 

10 ~~a;<: A~IA8E9'JJ I t:r1>' ~I'll~ . . 
11 
12 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

~ I b //1,/-, 
Preservative ~ 

None 
None 
None 
None 
None 
None 
None 
None 

None 
I f 

Weather: Ct €A:'7 Cott> ,,2S"F 
Sampling Methodology/Description: __ S...,.Pt.._'.\...-_1_~_pa...;.~.;;....,.; ______________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



TASO Characterization Drilling 
Sample Collection Log 

Sample ID: 

Date: f;Jljc/Ot Time: 

TA: 50 

.... l r ..... ro __ sample Type: U:,Qc - f:v, L Su!JF 

Sample Location: !St> Pew, (:"" b 
' 

QA/QC Type: tJf\ -~------------
Sampler: Keith Tucker /1 Grab: Yes_ No __ 

Composite: Yes~ No __ 
Composite Type: Signature: ~L--::::7-

Start Depth: JL-t. 0 End Depth: 2-$ ·D Units: 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 

1 TPH-DRO 8oz clear glass 

2 Pesticide 8oz clear glass 

3 TCLP Metal 8oz clear glass 

4 TTL Metal, RCRA 8oz clear glass 

5 PCB 8oz clear glass 

6 Gamma Spec 8oz clear glass 

7 lso U, Pu, Am, Sr90 8oz clear glass 

8 SVOA, 8270 8oz clear glass 

9 TCLPVOA 8oz amber i::ilass 
10 GR<$..t\~~ l l.~ H>i.~ 
11 
12 

Feet 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

rf "''""' Preservative --__ ... 
None 
None 
None 
None 
None 
None 
None 
None 

None 

II 

·-- ·· ·· -----
Weather: G._~ Cot..~ '3P ~ 
Sampling Methodology/Description:_$J ..... P ... t-___ 1_7_S_p_~__,;.---------------

Field Screening: 

Transportation/Des tinatlon: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



T ASO Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH ~-5 

Date: 

TA: 

~Ul)~ Time: 

50 

~~ Sample Type: . CeR . & L Sv,:n:­
Sample Location: Bw<=~{vl\? lb 

QA/QC Type_: ~~_,A_ _________ _ 

Grab: Yes No __ 
Composite: Yes ---::;7"" No __ 
Composite Type: 

~ampler: Ke~:•T== 

Signature: ____:__:::::= -+, ~~ ............ .._ .... ____ _ 

Start Depth: '5. V End Depth: Lf .. 0 Units: 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 
1 TPH-DRO 8oz clear glass 
2 Pesticide 8oz clear glass 
3 TCLP Metal 8oz clear glass 
4 TTL Metal, RCRA 8oz clear glass 
5 PCB 8oz clear glass 
6 Gamma Spec 8oz clear glass 
7 lso U, Pu, Am, Sr90 8oz clear glass 
8 SVOA, 8270 8oz clear glass 

9 TCLP VOA 8oz amber i:ilass 
10 ;~Ai,Rl.1 ~ f e;;-a... Po•~ . 
11 
12 

Weather: ~I Ct>IB1 \~Of 

Feet 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

2f '''"'°' Preservative OW=tl 
None 
None 
None 
None 
None 
None 
None 
None 
None 

\,I 

Sampling Methodology/Description: ... ,?Et. __ l~ __ S__.p __ Oo ____ ._,-.J ______________ _ 

Field Screening: tJDA 

Transportation/Destination: By Highway to Assaigal Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



T ASO Characterization Drilling 
Sample Collection Log 

Sample ID: so-sHG- 7 

Date: (my-,: Sample Type: Ct?€, rut<. S,; ,;1; 

TA: 

/~(/~t~f Time: 

50 Sample Location: ~ ........ f2€ .......... ~ ... Q ... I E.,..-_b ______ _ 

QA/QC Type_: _rv __ A _________ _ 
Grab: Yes __ No __ 

Composite: Yes___L No __ 
Composite Type: 

Start Depth: G • ~ End Depth: 7. ~ 

Sampler: Keith Tucker 

Signature: ~ 
I 

Units: Feet ----
Samples were collected using WGI-SOPs including: 1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 

1.08 rev1, 6.24 rev1, and 6.26 rev1 

"llf llflt.l•I 
ID Analysis Container Preservative ~ 
1 TPH-DRO 8oz clear glass None 
2 Pesticide 8oz clear glass None 
3 TCLP Metal 8oz clear glass None 
4 TTL Metal, RCRA 8oz clear glass None 
5 PCB 8oz clear glass None 
6 Gamma Spec 8oz clear glass None 
7 lso U, Pu, Am, Sr90 8oz clear glass None 

8 SVOA, 8270 8oz clear glass None 

9 TCLP VOA 8oz amber glass None 
10 ~ A~ ati. ~ ( C-0.. '?ot.-:' ., 
11 
12 

Weather: (Lt-W., CoL q, . (5°£ . 
---·· --- - . ------

Sampling Methodology/Oescription:_~_t>..._L_l_, __ ~ .. f_Dl'_._j ______________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization 
, 



ti I •. 

TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH~-$ 

Date: 171:JS- Sample Type: C cf26- ~\.. S,,,e-
TA: 50 Sample Location: ~{/: b 
QA/QC Type: tJf:\ __,;,.....;.. __________ _ 
Grab: Yes No __ 
Composite: Yes /' No __ 
Composite Type: 

Sampler: Keith Tuck,~ 

Signature: ~ 
Start Depth: End Depth: Units: ---- ---- Feet 

Sam p I es were collected using WGI-SOPs including: 1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

-r 1, ftl,./11 
ID Analysis Container Preservative - ,. 

-r-- ·•• 

1 TPH-DRO 802 clear glass None 
2 Pesticide 802 clear glass None 
3 TCLP Metal 802 clear glass None 
4 TTL Metal, RCRA 802 clear glass None 
5 PCB 802 clear glass None 
6 Gamma Spec 802 clear glass None 
7 lso U, Pu, Am, Sr90 802 clear glass None 
8 SVOA, 8270 802 clear glass None 

9 TCLP VOA 802 amber glass None 
10 GR~ '1-tPHt>. 'lJtm\ I Ltt ?, &,,';" .. 
11 
12 

Weather: U EJ.\i?, {~ti>) (5-'F 
Sampling Methodology/Description: __ 5-+-p_.L,._t_£..___.si.....,s_~ __ l'J _____________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



. . ' . 

TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH7 • tf 

Date: 

TA: 

f? Uit/ot Time: 

50 

Q1'90 Sample Type: ( DP.E • tvtl S'v1Th 
Sample Location: ~REHOLf I 

QA/QC Type_: __._N_~:....---------
Grab: Yes 
Composite: Yes --;r-­
Composlte Type: 

~o __ 
No_· __ 

Sampler: Keith Tucker 

Signature:~ 

Start Depth: q • Q End Depth: ,? 1 Q Units: Feet ----
Samples were collected using WGI-SOPs including: 

ID Analysis Container 

1 TPH-DRO 8oz clear glass 

2 Pesticide 8oz clear glass 

3 TCLP Metal 8oz clear glass 
4 TTL Metal, RCRA 8oz clear glass 
5 PCB 8oz clear glass 

6 Gamma Spec 8oz clear glass 

7 lso U, Pu, Am, Sr90 8oz clear glass 

8 SVOA, 8270 8oz clear glass 

9 TCLP VOA 8oz amber glass 

10 rc,~ II "· ,.,. 2t...,,,\ I L---r1l 'tit~ 
11 
12 

Weather: CL-~A~ , ( a.p , ~o O ~ -

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

~l:J(Nfol 
Preservative 89H 
None 
None 
None 
None 
None 
None 
None 
None 

None 
}J,Nt 

- - .,_ ... " "•--- . ----

r I 
Sampling Methodology/Description:_$i ____ p._<.._~ ___ Q=b8......i:--,-J _____________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization ' 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH 7- (0 

Date: ~Time: 

50 

0550 Sample Type: C.~gG° - ~VL( S'<J (:CE: 

TA: Sample Location: ~~dg,.E 7 
QA/QC Type_: ..... ~ ..... }A,....,_ ______ _ 

Grab: Yes_ No __ 
Composite: Yes / No __ 
Composite Type: 

Sampler: Keith Tucker 

Signature:~ 
0 

Start Depth: ~ .0 End Depth: ( C,. 0 Units: Feet 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 
1 TPH-DRO 8oz clear glass 

2 Pesticide 8oz clear glass 

3 TCLP Metal 8oz clear glass 
4 TTL Metal, RCRA 8oz clear glass 

5 PCB 8oz clear glass 

6 Gamma Spec 8oz clear glass 

7 lso U, Pu, Am, Sr90 8oz clear glass 

8 SVOA, 8270 8oz clear glass 

9 TCLP VOA 8oz amber glass 
10 f,'«.,..:( At-9~~ , ,_-rt~.~ 
11 f 

12 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

•r?f {.:r./1"( ,,,, 
Preservative oee-#1-
None 
None 
None 
None 
None 
None 
None 
None 
None 
)J~,! 

Weather: Cl~ (r&D, 3'f•f' 
Sampling Methodology/Description:_5Pt:.....,......_r;-.,_$i.=-i.f_D4>_~;....---------------

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



• f I I 

TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH1- {Op 

Date: IJ /1~(()( Time: o43-n Sample Type: Cog£ r'" Nt Sv1jf Y);Pltd;r€ 

TA: 50 

QA/QC Type: D_,ft..:tcA:JF 
Grab: Yes__ No __ 

Composite: Yes / No_ 
Composite Type: 

Sample Location: 3o~ t;" 7 

Sampler: Keith Tucker 

Signature: ~ 
; 

Start Depth: f5 .0 End Depth: /0, Q Units: Feet 

Samples were collected using WGI-SOPs including: 1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

• iiir ,o II'#( Of 
ID Analysis Container Preservative ----l'T 

1 TPH-DRO 8oz clear glass None 
2 Pesticide 8oz clear glass None 
3 TCLP Metal 8oz clear glass None 
4 TTL Metal, RCRA 8oz clear glass None 
5 PCB 8oz clear glass None 
6 Gamma Spec 8oz clear glass None 
7 Isa U, Pu, Am, Sr90 8oz clear glass None 
8 SVOA, 8270 8oz clear glass None 

9 TCLP VOA 8oz amber glass None 
10 ~AdtM B~ 't5D PDL~ ,. 
11 
12 

Weather: Ct§4R,, Cot~, 3t../•f'" . 
Sampling Methodology/Description: ...... ,5._.,P....;t.;;;.,1,.1-.;.., ___ s ... e .... 6_()_tJ ______________ _ 

Field Screening: . NbA 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



TASO Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH 1- Q_f;" 

Date: 

TA: 50 

1(00 Sample Type: (ogr; - fjtc.. )vCilf 

Sample Location: J3eg£f:{ot£" ] 

QA/QC Type_: ..:..tJ_Ps_..._ ______ _ 

Grab: Yes----:7' No __ 
Composite: Yes __ ✓_ No __ 
Composite Type: 

~ampler:~~: 

S1gnature~,,.~.....,;.~_._ .. ~..__ ___ .....,~ ...... ---

Start Depth: ;l!f-. 0 End Depth: :).S, 0 Units: Feet 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 

1 TPH-DRO 8oz clear glass 
2 Pesticide 8oz clear glass 

3 TCLP Metal 8oz clear glass 
4 TTL Metal, RCRA 8oz clear glass 

5 PCB 8oz clear glass 

6 Gamma Spec 8oz clear glass 
7 lso U, Pu, Am, Sr90 8oz clear glass 
8 SVOA, 8270 8oz clear glass 

9 TCLP VOA 8oz amber glass 
10 ,~~ AtWti l>rn. Jcrli.' · JJor_v 
11 

. 
12 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

'W rJ(N/11 
Preservative ~ 

None 
None 
None 
None 
None 
None 
None 
None 

None 
/J,1.e 

Weather: Gag, (oll>, gr.f•f 
Sampling Methodology/Description: .. ~----\ .... -:" __ 9 .... ~ ............ ._ _____________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



. . ·• . 

TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH~-~s-

Date: D/(h/oJ Time: 

TA: 50 

13!./-D Sample Type: (0p_e;:·- ty~LSv, ~ 
Sample Location: BoD-ew:>U:f 8' 

QA/QC Type: ------------
Grab: Yes_..../ No __ 
Composite: Yes_L_ No __ 
Composite Type: 

Sampler: Keith Tucker,, 

. 1/ t 
Signature: /d/a~ 

~ 

Start Depth: -;i_Li, 0 End Depth: ,:l S°, 0 Units: Feet 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 
1 TPH-DRO 8oz clear glass 
2 Pesticide 8oz clear glass 
3 TCLP Metal 8oz clear glass 
4 TTL Metal, RCRA 8oz clear glass 
5 PCB 8oz clear glass 
6 Gamma Spec 8oz clear glass 

7 lso U, Pu, Am, Sr90 8oz clear glass 

8 SVOA, 8270 8oz c I ear glass 

9 TCLP VOA 8oz amber glass 

10 l:'.'.;i;,~ /1. 0,1.A ~ I i.:,11. PDL ~ . 
11 
12 

Weather: c~. {om, -g(;~P 
I --, 

----
1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

Z" I) I /1,/IJI 
Preservative Olll/lle""# 
None 
None 
None 
None 
None 
None 
None 
None 

None .. 
. ··· -· - • · . · ·-· -·· - ·---

Sampling Methodology/Description:_,G.__f.i....;;;;L_t;..__..:.., _s_~.,___r-J ______________ _ 

Field Screening: svOA 
Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization 



t I I a 

TA50 Characterization Drilling 
Sample Collection Log 

.rt,/\<,{ol 
II II I • I 9?·SB Sample ID: 

Date: !J.ff,&/ Time: {()cJO SampleType: So,c.., Y3t-A"1K- fu,t..$;~ 

TA: 50 Sample Location: -~~~___.H......_01,, __ E.._ ... 7 _____ _ 
QA/QC Type: 1°'RtP ~ LANI(' {s, IL J 
Grab: Yes No __ Sampler: Keith Tucker 
Composite: Yes-----;;? No 
Composite Type: Signature: ~ 

; 

Start Depth: f-1\- End Depth: A,f>r- Units: 

Samples were collected using WGI-SOPs including: 

ID Analysis Container 
1 TPH-DRO 802 clear glass 
2 Pesticide 802 clear glass 

3 TCLP Metal 802 clear glass 
4 TTL Metal, RCRA 802 clear glass 
5 PCB 802 clear glass 
6 Gamma Spec 802 clear glass 

7 lso U, Pu, Am, Sr90 802 clear glass 

8 SVOA, 8270 802 clear glass 

9 TCLP VOA 802 amber Qlass 
10 ~~14-Pw~B~ I L "tP.. Pt>t'f 
11 
12 

Weather: CicAP.. GL-b. 52'F 
I I 

Feet 

1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

n ,; u,10 
Preservative ~ 

None 
None 
None 
None 
None 
None 
None 
None 

None ,. 

Sampling Methodology/Description: Ll f~ )A~ ~ /A.ho ROfTt§!S /AJ 

1W p' trul. 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



. . :, . 

TASO Characterization Drilling 
Sample Collection Log 

Sample ID: 

1i11)/1'.{Dt 
so-sH-z{-1.. c1 

Date: ~/( 0 / d Time: t :;)J.f S Sample Type: Co f2e - h-'l'- S,; I vF' 
• 

TA: 50 Sample Location:Bo2E"Hf?l.€ ~ 
QA/QC Type: tJ ~ _.;,__ _________ _ 
Composite: Yes_,:.L No__ . , ~~ 
Grab: . Yes__ No__ Sampler: ~Keith Tuck:-': 

Composite Type: :-:--::-:-:-~-----~ Signature: · ~ 
~ ,,,.-i;, ,,o, IUIBI,-;,.1,,1,, .,.........-...iii,,o--------

start Depth: -ro-End Depth:~ Units: _F_ee_t __ 

Samples were co9ected using WGI-SOPs including: 1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

JiJ t:i I ,,101 
ID Analysis Container Preservative ~ 
1 TPH-DRO 802 clear glass None 
2 Pesticide 802 clear glass None 
3 TCLP Metal 8oz clear glass None 
4 TTL Metal, RCRA 8oz clear glass None 
5 PCB 8oz clear glass None 
6 Gamma Spec 8oz clear glass None 
7 lso U, Pu, Am, Sr90 8oz clear glass None 
8 SVOA, 8270 8oz clear glass None 

9 TCLP VOA 8oz amber glass None 
10 t..,l)l7'~Au>~~ J L rrfl. 'fol-:"' I , 

11 
12 

Weather: UJ;A,R, (GLD·, 3~-i( 
r , 

-------- . . -----

Sampling Methodology/Description:_$__.p __ L_l_'T ___ S~8-'~=--------------

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization 
, 



TA50 Characterization Drilling 
Sample Collection Log 

Sample ID: 50-BH'3-~ 

Date: [;) /ttlt1 Time: 1300 Sample Type: Cog€· tl/£L S-u,11: 
TA: 50 Sample Location: BoD-EJ-{O( t:: JS:: 
QA/QC Type: tJ A_ _,.;;.. __________ _ 
Grab: Yes__ No __ 
Composite: Yes / No __ 
Composite Type: 

Start Depth: Cf • 0 End Depth: 

Sampler: Keith Tucker 

Signature:~ 

/0.0 Unb: _F_ee_t __ 

Samples were collected using WGI-SOPs including: 1.02 rev2, 1.03 rev2, 1.04 rev2, 1.05 rev1 
1.08 rev1, 6.24 rev1, and 6.26 rev1 

"t:f t~l(l/11 
ID Analysis Container Preservative fiefl# 
1 TPH-DRO 8oz clear glass None 
2 Pesticide 8oz clear glass None 
3 TCLP Metal 8oz clear glass None 
4 TTL Metal, RCRA 8oz clear glass None 
5 PCB 8oz clear glass None 
6 Gamma Spec 8oz clear glass None 
7 lso U, Pu, Am, Sr90 8oz clear glass None 
8 SVOA, 8270 8oz clear glass None 

9 TCLP VOA 8oz amber glass None 
10 ~At,,u,_Pw-,t\ I l7Q YOt.":"" •• 
11 
12 

Weather: Ct:t'AP,. (ot__n. 3t{fPF ,~ 
Sampling Methodology/Description:_~._?._L_L-_,_S}......,_o,~,I' ______________ _ 

Field Screening: 

Transportation/Destination: By Highway to Assaigai Laboratories, Albuquerque, NM 

Sampling Purpose and Observations: Site Characterization • 



TA 50 Soil Characterization Analytical Summary Report, Rev 0 1/23/02 

Appendix B. Chain of Custody Forms 

SEASF-TR-02-270 



:rJ:}1 ASSAIGAI 

;)~~t: ::~:~~~IES, INC. 

Chain of Custody Record 

Client c;,- U·;t.J( F :! E"r,lC:, (}_(,. . As-sa:. . I NC. 
Address2:? 3? ·:J121~JtTY 1vR ;B,-t-,t,) J ,s-i~ n.R 
City , State , Zip L-r,s ALA f"f..'1:.., JJ M Sii7 $Lf q 
Project Name, NumberlAC,Q C1:14R. D~u 1 1 r✓ c, 
Contract I Purchase Order/ Quote _________ _ 

Lab job No. :c> 1 , ;). ~a x c1 Date / 'J /2-z/o, 
Page I of ---=g=---

AAL 
_ Fraction 

Number 
Fleld / Sample Number Location Date Time Sample 

- Type 
Type./ Size of <:ontalner 

Preaervatlon 

Temp._ . Chemical 

• 

V ✓ 1/ I.---' 

✓ 
\ 

.,/ ./ \/ 

Time 

I...,,. -5()...C...., 

Method of Shipment: ___________ _ 

Shipment No .. _____________ _ 

Special Instructions: ___________ _ 

Company____,~Ht7"r--,,---­

Reason _---1-=="'-l;...----

,../ I/ .,,. ,,-

v v ..... 

V 

✓ 

Signature-:;::,,\:>-;...-~~~--­

Printed ----+m=:-.r+L~~:::___ 
· · Company..::-:::··-t'·,'~--::::·f-· IF.---.,,.-e:c__ __ _ 

Reason 

✓ 

/ 
.... -

/ 

,/' 

/ 

Comments: ______________________ _ 

7300 JEFFERSON N.E. 
ALBUQUERQUE, NEW MEXICO 87109 

(505) 345-8964 

✓ 

.,,. 

.,,,.-
_ .. 
/ 

/ 

..,.. 

3332 WEDGEWOOD 
EL PASO, TEXAS 79925 

(915) 593-6000 

127 EASTGATE DRIVE, 212-C 
LOS ALAMOS, NEW MEXICO 87544 

(505) 662-2558 

,_,, 
✓- v 

" ..... .,/ V 

., . ,, / 
,,,. / 

/ -- .. ,,,..,,. 
. ,_,,,., .,.,- (...,,- ,,_, .. 

,,,,,-· .,,.. / 
..,...,. 

/ ,,,, ✓-

,,. _,,,,, . .,,,,. ,/ 

/ /' / ,./ 

\-; 

') \ 
.\ 

Remarks 

~i . Received ~~: ,> : .· _,.- ,_,r,,, .' -· ' I ,t 

li){:1/c, , . . : I ,;,:·. 
Signature '. · . : ' · · 
Printed \ tr: .-_ • ' ( .,t , ·{ -i( \ ·_ ·' \ 

Trre 

1 c/ : ::: I 
Company -'. --'{J\( ,'. -. - . -
Reason /\'_ ( ·\ u \.; .l )) ·b-'1~-) 

i I 
After analysis, samples are to be: :_,: 

O Disposed of (additional fee) 

O Stored (30 days max) 

0 Stored over 30 days (additional fee) 

O Returned to customer 



ASSAIGAI 
ANALYTICAL 
LABORATORIES, INC. 

Chain of Custody Record 

Client>C. l tz'tJ{ r/ ft:&G g[. A2-six-, IN< 
Address 'J'd-37 ·r~IN,:t: t)J .~. ~) 1 n · Ft R 

i 

City / State / Zip l QS A\ f'\. W.!:, hJ/1 JS75 4 :f . ~ I 

Project Name , Numbei1ASO r HAR, DA\ l.-1 , NG 

Lab Job No. :() I / :). C~) ?5· ('J Date I:) /t J/iJ / 
Page 2 of ~:'~5~-

Contract/ Purchase Order/ Quote _________ _ 

Fleld ., 
Sample Number location 

Relinq11i~se~-~ 
Signature , / _,// ..,c:, 

Printed l(:::· rfH ·ru;k-,tt 
Company <~EA, 
Reason ANA t:f;lS 

O.t• 

Time 

Method of Shipment: ___________ _ 

Shipment No .. _____________ _ 

Special Instructions: _ _ _________ _ 

Time Sample 
Type 

Reason 

Type/ Size of Container 
Preservation 

Temp. Chemical 

Comments: ______________________ _ 

l"t"\IIDICD 

Trne 
\ 

7300 JEFFERSON N.E. 
ALBUQUERQUE, NEW MEXICO 87109 

(505) 345-8964 

3332 WEDGEWOOD 
El PASO, TEXAS 79925 

(915) 593-6000 

127 EASTGATE DRIVE, 212-C 
LOS ALAMOS, NEW MEXICO 87544 

(505) 662-2558 

Remar~s 

... 

iii : :, 

After analysis, samples are to be: /; 

O Disposed of (additional fee) 

0 Stored (30 days max) 

0 Stored over 30 days (additional fee) 

0 Returned to customer 



ASSAIGAI 
ANALYTICAL 
LABORATORIES, INC. 

Chain of Custody Record 
··W+t-· , .i ,.~ , 

C . Ei ., ~( I Client.;.{. 18"C E. i ~NGfG >"-.-;.oc, 1\JC, 
~m1 -- .;_,~ ~ J_ I s·r ~- n Address~~ ( RtiVrT.-, U){;, ;b'-

Clty / State /~ip l.rf-. '-1:.~ ('I\OSi tJtY) 8J-5~L/ 
Project Name , Number I Ag> C fit\8, ~X\ ct I f) 6 

Contract/ Purchase Order/ Quote _________ _ 

Lab job No.{)/ / '.) :.J >( (_j Date J'J /17 /47 { 
Page -~3~_of S 

Project Manager/ Contact l.z:· tffi ·1~ JC. l<'eq?, 

TelephopeNo.~~-,&;.)., /'s.J_l} 
,--_ . ....,,.- r r '1 1-::,c <Y 

Fax No. t;i(p ·· L,l;o..-' '· :, J C ~ 

Samplers: (signature) /;~~;. 
7 

Type / Sim of Container 
Preservation 

Temp. Chemical 

/ ✓ 

(O / ,/ .,/ ✓ 

tj \ 
) ,-. ✓---

Relinquishe~-t>J~~~-y;'!----.... .,,1;- .. 7,, _/ 
Signature 'if:i2~ t/ C;:7:= 
Printed / ~: nz-·l ··(t,x:J/c"V?., 
Company _::J:::::::;""1\ 
Reason J1NIJ. LY,/':-;, 

Date Pf ... 

,;;f,1/01 
Time _,.. .... 
1'2')::.. ._,)\,-.. ,::> 

Method of Shipment: ___________ _ 

Shipment No. _____________ _ 

Special Instructions: ___________ _ 

•' /! ;'IJ , ... P .' L, • 

·, ' ·-·, 
i , ·/lo i 

Recei~~~-~x,:_:-1 
Sighature __ =-i~~~~..,......-

Company,.,.-,'1--:-\-+-,;,ol'/>-"""----'­
Reason' -+'-'~-FC\------

((} 

/0 .,,. / 
lo ,/ ./ J 

Printed ""'""'=-cl~'r':1!9"--H:¥-"-"'­

Company_-,,:c,1-ft-t--+ ........ ~--­

Reason __ -t---+.~~---

.,, 

Comments: ______________________ _ 

v 

730D JEFFERSON N.E. 
ALBUQUERQUE, NEW MEXICO 871D9 

(5D5) 345-8964 

3332 WEDGEWOOD 
EL PASO, TEXAS 79925 

(915) 593-6D0D 

127 EASTGATE DRIVE, 212-C 
LOS ALAMOS, NEW MEXICO 87544 

(505) 662-2558 

./ 
✓ ✓ ,/ . 
✓ 

[~\I _ .... , . 
IO/ i l/(1 

' I .. 

Trre 

I' I 't'" : ,.1 . ·. I 
• ..1. 

Remarks 

After analysis, samples are to be: / 
; / 

0 Disposed of (additional fee) 

0 Stored (30 days max) 

0 Stored over 30 days (additional fee) 

0 Returned to customer 



TA 50 Soil Characterization Analytical Summary Report, Rev 0 1/23/02 

Appendix C. Borehole Geological Logs 

SEASF-TR-02-270 



LANL TA-50 Pump House Soil Characterization 

Borehole ID: 50-BH1 location: TA-60, WM83 

Drilling Company: Kleinfelder Start Daterrime: 12/15/01 / oeoo 

Driller: Robert Helton End Daterrime: 12/15/01 / 0930 

Drilling Equipment/Method: CME 75/ Hollow Stem Augering 

Sampling Equipment/Method: Split Spoon/ continuous sampling 

Geologist: Dennis Newell, SEA 

Bearingnnclination: Vertical 

Northing: 1768973.53 Easting: 1626334.02 Elevation: 7172.13 

~ C Cl 
~ 

.... 
iv C 'i: 

G> > ·c Cl :::> > G> G> 0 0 -.5 g G> ...J u g u ... ·a 
G> u u 
c:: G> G> t/) :c 0 

.s::. Q. Q. 0 - G> E E "C Q. .s::. Q. ... ]! l'G 
G> 0 l'G l'G ... .... 
0 (.J 00 00 LL Lithology ~ ::J Notes 

0 
Soil and tiA: Light to ~dium brown clay rieh m!lterial wth 

T i tuft bJocks; upper 1 .5' rooted 
0800 drilling started 

0 < 0825,0-5' CD 0 

l 
z 

5 
l 

T i Sarne as above fill showing caliche precipit!ltion 

7' tuff interface 
0 c[ 

Lt . purple to brown, moderately welded tuff; sanidne rich CD 0 

l 
z (·10%); pumice slightly flattened, sug..-y text11e, 

l recryslellized, yellovv-vvhite, up to 3 CIT\, --5% 

10 

T i Same as Above (SAA) 0845, 5-10' 

c[ 
0 2 

15 
l l 
T i SAA ~ 10 - 20' not cored, 

0 logged from cuttings 
c[ 

0 i 

20 
l l 
i i SAA 0930, 20-25' 

8 < 
!! 

l BH1-25 
25 

l ID at 25' 



LANL TA-50 Pump House Soil Characterization 

Borehole ID: 50-BH2 

Drilling Company: Kleinfelder 

Driller: Rober1 Helton 

Location: TA.SO, WM83 

Start Date/Time: 12/15/01 / 1030 

End DatefTime: 12115/01 / 1530 

Drilling Equipment/Method: CME 75/ Hollow Stem Augerlng 

Sampling Equipment/Method: Split Spoon/ continuous sampling 

Geologist: Dennis Newell, SEA 

Bearing/Inclination: Verlical 

Norlhing: 1768905.68 

g 
t .. 
0 

0 

5 

10 

15 

20 

~ e;. 
~ .. 
> 
0 
u .. 

0:: 
~ 
0 
u 

T 
i! 

l 
T 
ii 

l 
T 
0 

1 
T 
0 

1 
T 
~ 

'ii 
> .. ... 
.5 .. 
Q. 
E 
"' (/) 

25 1----'--l _,......., 

I 

Easting: 1626331.79 Elevation: 7175.54 

Q .. 
Q. 
E 
"' (/) 

T 
< 
!i1 

BH2.J 

l 
T 
< 
!i1 

l 
T 
< 
!i1 

l 
T 
< 
!i1 

l 
T 
< 
!i1 

Bt-12-25 l 

I 

Lithology 

Soillfil\ upper 1 .s· rooted soi; 1.5. 6.5' comprised of nix 
or slly soil and crushed tuft 

Poorty welded,mocteralety weetheredtuff; 1. med brown; 
pumice <5%, upto 1 cm, sugary-yellOw while; crystal poor 

SAA except slightly weeihered end sWgt1ty more welded; 
J)Umice uP to 2 cm 

Mod-brown, poorly to moderotely welded luff; 10% 
...-,., 5% pumice 

Reddish -brown, poorly to moderelefy welded tu11; f)U'flice 
increesed to 10% (k gray to sugary while); senidine 1 Q... 
15%; core Is dalflp 

SAA 

Cl 
0 
..J 
u 
:c 
0. 

"' (5 

~ 
C 
::> 
u a 
0 
0 
~ 
..J Notes 

103l drilling started 

1040, 0.5' 

6.5' Tull interface 

1050 , 5-10' 

1105, 10 - 15' 

1120, 15-20; not 
cored, logged from 
geotech sample and 
cuttings 

1150, 20 - 25' 



30 

35 

40 

45 

0 

50 

55 

60 

65 

70 BH2-70 

75 

00 
0 

85 

90 BH2-90 

Grey poorty welded tutf; some matting of core (redcistl 
bfown ond groy) 

Purple-grey, poorly welded luff; po,,nic:e 5%, sonidine 10% 

25 - 70' not cored, 
logged based on 
cuttings 

1405, 70 • 72'; core 
collected by driving 
split spoon 

color and welding 
change at 70.5 
(contacl unit 3/2) 

72. 90 not cored, 
logged based on 
cuttings 

153:J, 90- 91.5, core 
collecled by driving 
splil spoon 

TD at91 .5 



LANL TA-50 Pump House Soil Characterization 

Borehole ID: 60-BH3 

Drilling Company: Kleinfelder 

Driller: Robert Helton 

Location: TA-60, WM 83 

Start DatefTime: 12/14/01 / 1320 

End DatefTime: 12/14/01 / 1530 

Drilling Equipment/Method: CME 75/ Hollow Stem Augerlng 

Sampling Equipment/Method: Split Spoon/ continuous sampling 

Geologist: Dennis Newell, SEA 

Bearing/Inclination: Vertical 

Northing: 1768856.13 

~ e:. 
~ iii 
G) > 
> G) 
0 .... 
u .E 

.c 
0. 

G) G) 
0:: 0. 
G) E ... 

G) 0 Ill 
0 u en 

0 

T 
0 
M 

5 
l 
T 
0 ... 

10 
l 
T 
0 
co 

15 
l 
T 
0 

l 20 ~---1 

0 
0 
~ 

25 

Easting: 1626329.29 Elevation: 7168.78 

Cl 
C 
c 
G) 

Q G) ... 
G) 

u 
0. "' E "C 

G) 
Ill u: en 

T 
~ z 

l 
T 
c{ 

i 

l 
T 
~ z 

l 
T 
c{ 

!i2 

l 
c{ 

~ 

BH3-25 

Lithology 

Soi and !ill: brown, tull lragments, end decne grevel,moist 
to dry 

Very weathered lull, purple brown, moist, clay rich, roOI 
traces, cloy lilied near vertical fractures, senidine rich 
•1()% 

Purple to brown, moderately welded lull; senidine rich (10 
- 15%); pumice skghtly llottened, sugary lexlure, 
recrystollQed, yellow-whne, some cley alteration, up to 3 
cm,•So/o 

Same es AbOve (SAA) 

SAA 

SAA showing numerous clay-I lied, near vertical fractures 

SAA 

Cl 
0 _. 
u 
:c 
0. 
Ill ... 
(!) 

:t! 
C 

:::> 
u 
0) 
0 
0 
.c 
:t! _. 

i 

(T1 

Notes 

1320 drilling staned 
1350, 0-5' 

5.5' Tuff interface 

1415, 5-10' 

~ 1440, 10 • 15' 

1450, 15-20 

1500, 20-22.5 

1530, 22.5-25 

TD at 25' 



LANL T A-50 Pump House Soil Characterization 

Borehole ID: 50-BH4 

Drilling Company: Kleinfelder 

Driller: Robert Helton 

Location: TA-60, WM 83 

Start Daterrime: 12/13/01 / 1145 

End Daterrime: 12113/01 / 1705 

Drilling Equipment/Method: CME 75/ Hollow Stem Augering 

Sampling Equipment/Method: Split Spoon/ continuous sampling 

Geologist: Dennis Newell, SEA 

Bearing/Inclination: Vertical 

Northing: 1768873.98 Easting: 1626279.36 Elevation: 7174,61 
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~ Cl 
~ io C 
Cl) > ·c 
> Cl) Cl) 
0 ... Cl) 

g u .E Q .. 
Cl) u 

.!! Cl) ct 0. 
u, 

:5 0. 
Cl) E E 'O 

0. .. 'ii Cl) 0 "' "' □ u u, u, u:: Lithology 

0 

T Lt brown to derk gray moist fill comprised of sand, Clay, 

T crushedtuf1 

<O 
c( ,._ i 

l BH4-3 

l 
5 

T T Dark gray to dark brown crushed tuff and clay fill, moist 

c( 
Ill i 

l l 
10 

T T BH4-12 Lt brown-purple-gray, poorly welded tuff, crystal rtch 
c( (sanidine ·15%); pumice, dev!rilied, n brn to white; brown 

Ill i and black !~hies; tuft et contact clay rich and moderately 

l l 
weothered 

15 

T T Same es Above (SM) 

1G 
c( 

!! 

1 l 
20 

Moderetety welded, purple brown crystal rich tuff; sanldlne 

§ 
c( -20% 
!! 

BH4-23 

25 

Cl 
0 
-I 
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:E 
0. 
I! 

(.!) 

:!::: 
C 
::J 

-~ 
Cl 
0 
0 
:5 
:J Notes 

1145 drilling started 
1200, 0-5' 

1220, 5-10' 

11 ', luff interface 

1246, 10-15' 

1310, spun core 
barrel during 15-20' 

1700, spun core 

barrel during 20-25 



LANL TA-50 Pump House Soil Characterization 

Borehole ID: 60-BH5 

Drilling Company: Kleinfelder 

Driller: Robert Helton 

Location: TA-50, WM 83 

Start OatefTime: 12/161U1 / 0940 

End DatefTime: 12/161U111115 

Drilling Equipment/Method: CME 75/ Hollow Stem Augering 

Sampling Equipment/Method: Split Spoon/ continuous sampling 

Geologist: Dennis Newell, SEA 

Bearing/Inclination: Vertical 

Nor1hing: 1768924.28 
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15 f-----1 
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l 
20 ---

T 
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l 25 ...__ _ __. 

Easting: 1626270.39 Elevation: 7175.50 

Q 
GI 

'ii 
E 
Ill 

V, 

BHS-6 

BHS-10 

BHS-25 

T 

T 

T 
~ 
l 
T 
~ 
l 

Lithology 

Fill comprised: Dark-brown to reddish brown clay; rich, 
mois1, ruff chunks common 

Very weethered tuft 

Moderetely welded pink-purple tuft; pumice, sugary 
texture, while-yeUow, •3cm, •5%; sanidine phenocrysts 
10-15% 

Same as Above (SAA) 

SAA 

Poorly welded reddish brown tuff; J)\ffiice 5%, 1-3 cm; 
sonidine , 0%; demp to dry 

Cl 
0 

...J 
u 
:c 
0. 
CIII 
c!, Notes 

0940 drilling started 
1000, 0-5' 

5.5' luff interface 
1015, 5-10' 

10 - 20' not cored, 
logged from cuttings 

1100, 20-25' 

mat25' 



LANL TA-50 Pump House Soil Characterization 

Borehole ID: 50-BH6 

Drilling Company: Kleinfelder 

Driller: Robert Helton 

Location: TA-60, WM 83 

Start Daterrime: 12/16/U1 / 0800 

End Daterrime: 121161t1110920 

Drilling EquipmenUMethod: CME 75/ Hollow Stem Augerlng 

Sampling EquipmenUMethod: Split Spoon/ continuous sampling 

Geologist: Dennis Newell, SEA 

Bearing/Inclination: Vertical 

Northing: · 1768978.79 Easting: 1626297 .40 Elevation: 7175.50 
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Lithology 

rn comprised ot moist light lo dark brown clay plus 
crushed Ml 

Moderetely weldedpink!utf; pumice, sug,,rytexture, whie­
yelow, O.S - 2 cm, 5%; senidine •1()% 

Same 8S Above (SAA) 

Light-brownish grey, moderately welded luff; punice, 
sugary texture, whlte-yeNow, 0.S. 2 cm, cl<ly akeration 
common; senidine 10% 

l BH6-2S 1 25L-----"' _____ .__ _ _.__ _____________ _ 

Notes 

0800 start 
0820,0-5' 

6.5' luff interface 

0845, 5 • 10' 

10 • 20' not cored, 
logged from cuttings 

0910, 20 · 25' 

TD at 25' 



LANL TA-50 Pump House Soil Characterization 

Borehole ID: 50-BH7 

Drilling Company: Kleinfelder 

Driller: Robert Helton 

Location: TA-60, WM 83 

Start DaterTime: 12/14/111 / 0830 

End DaterTime: 12/14/111 / 1045 

Drilling Equipment/Method: CME 751 Hollow Stem Augerlng 

Sampling Equipment/Method: Split Spoon/ continuous sampling 

Geologist: Dennis Hewell, SEA 

Bearing/Inclination: Vertical 

Northing: 1768905.68 
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~ iii ., > > ., 
0 -g u .!: ., ., 
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Easting: 1626297 .12 Elevation: 7175.54 
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Lithology 

Fil; moist, brown, clay-rich, crushed tuft , some red brick 
(tie) chips 

Same es ebove (SAA) 

SAA 

SAA 

Moderlllely welded, purple.gray tuft; crystal rich (•15% 
sanidine); pumice show some fl8ttening, recrystelized, 
sugery white, upto 3 cm, ·5% 

SAA 

SAA 

SAA, becomming more brown in color 

SAA 

SAA 

l 25 L._ _ __,, ______ ..___..._ ______________ _ 

Cl 
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u ·o, 
0 
0 
~ .... 
:::; Notes 

0830 drilling started 
0840, 0-2.5' 
0900, 2.5 • 5' 

0910, 5- 7.5' 
0930, 7,5 • 10' 

8' Tuff interface 

0940, 10 • 12.5 

1000, 12.5 • 15 

1015, 15 · 20 

1035, 20 • 22.5 

1045, 22.5 · 25 

TD at 25' 



LANL TA-50 Pump House Soil Characterization 

Borehole ID: 50-BHS 

Drilling Company: Kleinfelder 

Driller: Robert Helton 

Location: TA.SO, WM 83 

Start Date/Time: 12/16/01 / 12:38 

End Date/Time: 12/16/01 / 13:45 

Drilling EquipmenUMethod: CME 75/ Hollow Stem Augering 

Sampling EquipmenUMethod: Split Spoon/ continuous sampling 

Geologist: Dennis Hewell, SEA 

Bearing/Inclination: Vertical 

Northing: 1768896.66 Easting: 1626147.02 Elevation: 7177.05 
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.c -D. 
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Lithology 

FiU comprised of doctte and tuff gravel 

Moderately Weathered tuft 

Moderately welded pink tuff; pumice up to 3 cm, sugary 
texture; whtte-yelow color, •5%; sanidinephenocrysts 10-
15%; subhorizontel day filled frec1ures wih rool traces 
(frec1uring related to rool penelration) 

Same es above (SAA) except frec1ures end rool traces 
ebsefi 

SAA 

SAA 

SAA, well indurated 

l BH8-25 l 
25L----"-----L--...L....--------------

tlll 
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RI ... 
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c 
:::::i 
u ·a 
0 
0 
.c 
~ 
_J Notes 

1' Tuff interface 

1238; 0-5' 

1250; 5-10' 

1300; 10-15'; not 
cored; logged from 
cuttings 

1315; 15-20'; not 
cored; logged from 
cuttings 

1330; 20-25', difficult 

drilling due to 
induration 

TD25' 
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.. 
SWMUs 50-004(c) and 50-011 (a) Tables 

SWMU 50-004(c) Samples Taken 

>-
g g c.. 

u E CV 0 .!::? E C .c CV 1/) 1/) u E -- ::, Cl) C 1i:i E 1/) c..-- C. ::, 
C. 0 -- :s ::, 0 C 0 --.:; c..= 0 - E e .:; 
E Cl>- Cl) "E Cl) - 0 - C CV C == == CV - ·.::: o- 0 CV 
CV CJ c( CJ ~ ~ 1/) ::, U) ... 

u, 0 - a: _::, 
_,J c.. 

u, 

MD50-04-52698 50-03001 5-9 Qbt3 1941S* 1941S 1942S 1942S 1942S 1942S 

MD50-04-52699 50-03001 5-9 Qbt3 1941S 1941S 1942S 1942S 1942S 1942S 

MD50-03-52047 50-03002 15-20 Qbt2 1901S 1901S 1902S 1902S 1902S 1902S 

MD50-03-52048 50-03003 10-15 Qbt2 1901S 1901S 1902S 1902S 1902S 1902S 

MD50-03-52050 50-03008 10-15 Qbt2 1901S 1901S 1902S 1902S 1902S 1902S 

MD50-03-52052 50-03009 18-22 Fill 1792S 1792S 1793S - 1793S 1793S 1793S 

MD50-03-52051 50-03009 26-28 Qbt2 1792S 1792S 1793S 1793S 1793S 1793S 

MD50-03-52056 50-22441 10-15 Qbt2 1901S 1901S 1902S 1902S 1902S 1902S 

MD50-03-52057 50-22441 15-20 Qbt2 1901S 1901S 1902S 1902S 1902S 1902S 

MD50-03-52058 50-22442 10-15 Qbt2 1901S 1901S 1902S 1902S 1902S 1902S 

MD50-03-52059 50-22442 15-20 Qbt2 1901S 1901S 1902S 1902S 1902S 1902S 

M D50-03-52060 50-22443 10-15 Qbt2 1901S 1901S 1902S 1902S 1902S 1902S 

MD50-03-52055 50-22443 15-20 Qbt2 1901S 1901S 1902S 1902S 1902S 1902S 

MD50-03-52061 50-22443 15-20 Qbt2 1901S 1901S 1902S 1902S 1902S 1902S 

MD50-03-52062 50-22444 10-15 Qbt 2 1901S 1901S 1902S 1902S 1902S 1902S 

MD50-03-52063 50-22444 15-20 Qbt2 1901S 1901S 1902S 1902S 1902S 1902S 

*Sample request number. 
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SWMUs 50-004{c) and 50-01 t{a) Tables 

Frequency of Detected Inorganic Chemicals at SWMU 50-004(c) 

Frequency of 
Number Number Concentration Background Detects Above Frequency of 

of of Rangea Valueb Background Nondetects Above 
Analyte Media Analyses Detects (mg/kg) (mg/kg) Value Background Value 

Aluminum Fill 1 1 3380 to 3380 29200 0/1 0/1 

Aluminum Obt2 13 13 963 to 7540 7340 1/13 0/13 

Aluminum Obt3 2 2 3380 to 4840 7340 0/2 0/2 

Antimony Obi 2 12 1 0.0779 to [0.439) 0.5 0/12 0/12 

Antimony Obt3 2 0 [1 .03 to 1.04] 0.5 0/2 2/2 

Arsenic Fill 1 1 1.86 lo 1.86 8.17 0/1 0/1 

Arsenic Obt2 13 13 1.65 lo 3.31 2.79 4/13 0/13 

Arsenic Obi 3 2 2 1.67to1.71 2.79 0/2 0/2 

Barium Fill 1 1 28.6 to 28.6 295 0/1 0/1 

Barium Obt2 13 13 17.3 lo 77.6 46 1/13 0/13 

Barium Obi 3 2 2 22.5 to 51.2 46 1/2 0/2 

Beryllium Fill 1 1 0.642 to 0.642 1.83 0/1 0/1 

Beryllium Obi 2 13 13 0.37 to 0.76 1.21 0/13 0/13 

Beryllium Obt3 2 2 0.58 lo 0.602 1.21 0/2 0/2 

Cadmium Fill 1 0 [0.552 to 0.552) 0.4 0/1 1 /1 

Cadmium Obt 2 13 7 0.0483 to [0.554) 1.63 0/13 0/13 

Cadmium Obt 3 2 1 0.0839 to [0.518) 1.63 0/2 0/2 

Calcium Fill 1 1 1470 lo 1470 6120 0/1 0/1 

Calcium Obt 2 13 13 242 lo 1230 2200 0/13 0/13 

Calcium Obt 3 2 2 966 to 1510 2200 0/2 0/2 

Chromium Fill 1 1 6.33 to 6.33 19.3 0/1 0/1 

Chromium Obt2 13 13 0.952 lo 4.97 7.14 0/13 0/13 

Chromium Obt 3 2 2 2.64 to 3.15 7.14 0/2 0/2 

Cobalt Fill 1 1 0.91 to 0.91 8.64 0/1 0/1 

Cobalt Obt2 13 13 0.21 to 2.44 3.14 0/13 0/13 

Cobalt Obt 3 2 2 0.989 to 1.09 3.14 0/2 0/2 

Copper Fill 1 1 2.46 to 2.46 14.7 0/1 0/1 

Copper Obt 2 13 13 1.03 lo 4.53 4.66 0/13 0/13 

Copper Qbt3 2 2 1.88 to 2.26 4.66 0/2 0/2 

Iron Fill 1 1 8330 to 8330 21500 0/1 0/1 

Iron Obi 2 13 13 6340 to 9790 14500 0/13 0/13 

Iron Obt 3 2 2 5370 to 6330 14500 0/2 0/2 

Lead Fill 1 1 2.77 lo 2.77 22.3 0/1 0/1 

Lead Obi 2 13 13 1.91 lo 14 11 .2 1/13 0/13 

Lead Obt3 2 2 2.85 lo 3.34 11 .2 0/2 0/2 

Magnesium Fill 1 1 631 to 631 4610 0/1 0/1 
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Number Number 
of of 

Analyte Media Analyses Detects 

Magnesium Qbt 2 13 13 

Magnesium Qbt 3 2 2 

Manganese Fill 1 1 

Manganese Qbt2 13 13 

Manganese Qbt3 2 2 

Mercury Fill 1 1 

Mercury Qbt2 13 11 

Mercury Qbt 3 2 2 

Nickel Fill 1 1 

Nickel Qbt 2 13 13 

Nickel Qbt3 2 2 

Perchlorate Fill 1 0 

Perchlorate Qbt2 13 0 

Perchlorate Qbt3 2 0 

Potassium Fill 1 1 

Potassium Qbt 2 13 13 

Potassium Qbt3 2 2 

Selenium Fill 1 0 

Selenium Qbt2 13 1 

Selenium Qbt3 2 0 

Silver Fill 1 1 

Silver Obt 2 13 13 

Silver Qbt3 2 2 

Sodium Fill 1 1 

Sodium Qbt2 13 13 

Sodium Qbt3 2 2 

Thallium Fill 1 1 

Thallium Qbt2 13 7 

Thallium Qbt 3 2 2 

Vanadium Fill 1 1 

Vanadium Qbt 2 13 13 

Vanadium Qbt3 2 2 

Zinc Fill 1 1 

Zinc Qbt2 13 13 

Zinc Qbt3 2 2 

a Values in square brackets indicate nondetects. 

b BVs obtained from LANL 1998, 59730. 

c na = Not available. 

LA-UR-05-0966 

SWMUs 50-004(c) and 50-01 t(a) Tables 

Frequency of 
Concentration Background Detects Above Frequency of 

Rangea Valueb Background Nondetects Above 
(mg/kg) (mg/kg) Value Background Value 

177 to 1050 1690 0/13 0/13 

479 to 683 1690 0/2 0/2 

253 to 253 671 0/1 0/1 

226 to 308 482 0/13 0/13 

202 to 261 482 0/2 0/2 

0.146to0.146 0.1 1 /1 0/1 

0.00243 to 0.0226 0.1 0/13 0/13 

0.00629 to 0.00725 0.1 0/2 0/2 

2.08 to 2.08 15.4 0/1 0/1 

0.561 to 6.03 6.58 0/13 0/13 

1.65 to 2.12 6.58 0/2 0/2 

[0.044 to 0.044] 
C 

0/1 na na 

[0.0421 to 0.0438] na 0/13 na 

[0.0414 to 0.0421] na 0/2 na 

443 to 443 3460 0/1 0/1 

185 to 919 3500 0/13 0/13 

299 to 395 3500 0/2 0/2 

[0.552 to 0.552] 1.52 0/1 0/1 

0.192 to [1.25] 0.3 0/13 12/13 

[0.518 to 0.527] 0.3 0/2 2/2 

0.0515 to 0.0515 1 0/1 0/1 

0.0301 to 0.0666 1 0/13 0/13 

0.141 to 0.914 1 0/2 0/2 

105 to 105 915 0/1 0/1 

92.9 to 160 2770 0/13 0/13 

85.5 to 88.4 2770 0/2 0/2 

0.0322 to 0.0322 0.73 0/1 0/1 

0.0244 to 0.205 1.1 0/13 0/13 

0.0636 to 0.105 1.1 0/2 0/2 

5.61 to 5.61 39.6 0/1 0/1 

2.48 to 12.1 17 0/13 0/13 

3.83 to 4.55 17 0/2 0/2 

38.8 to 38.8 48.8 0/1 0/1 

28.5 to 42 63.5 0/13 0/13 

26.9 to 28.3 63.5 0/2 012 
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SWMUs 50-004(c) and 50-01 f(a) Tables 

Frequency of Detected Radlonuclides at SWMU 50-004(c) 

Background Frequency of 
Number of Number of Concentration Rangea Valueb Detects Above 

Analyte Media Analyses Detects (pCi/g) (pCi/g) Background Value 

Americium-241 Fill 1 0 [0.0876 to 0.0876] 0.013 0/1 

Americium-241 Obi 2 13 0 [-0.11 to 0.294] 
C 

0/13 na 

Americium-241 Obi 3 2 0 [-0.128 to -0.0988] na 0/2 

Cesium-134 Fill 1 0 [0.00165 to 0.00165] na 0/1 

Cesium-134 Obi 2 3 0 [-0.00532 to 0.0674] na 0/3 

Cesium-137 Fill 1 0 [0.0167 to 0.0167] 1.65 0/1 

Cesium-137 Obi 2 12 1 [-0.0337) to 0.318 na 1/12 

Cesium-137 Obi 3 2 0 [-0.0141 to 0.000573] na 0/2 

Cobalt-60 Fill 1 0 [0.00173 to 0.00173] na 0/1 

Cobalt-60 Obt2 13 0 [-0.0168 to 0.013) na 0/13 

Cobalt-60 Obi 3 2 0 [0.000543 to 0.0107) na 0/2 

Europium-152 Fill 1 0 [-0.0176 to -0.0176] na 0/1 

Europium-152 Obi 2 13 0 [-0.0676 to 0.12) na 0/13 

Europium-152 Obt3 2 0 [0.0472 to 0.0497) na 0/2 

Plutonium-238 Fill 1 0 [Oto OJ 0.023 0/1 

Plutonium-238 Obi 2 13 1 [-0.00337) to 0.0384 na 1/13 

Plutonium-238 Obt 3 2 0 [-0.00256 to 0.00481) na 0/2 

Plutonium-239 Fill 1 0 [0.00353 to 0.00353) 0.054 0/1 

Plutonium-239 Obt 2 13 3 [-0.00668) to 0.294 na 3/13 

Plutonium-239 Obt 3 2 2 0.0869 to 0.141 na 2/2 

Ruthenium-106 Fill 1 0 [0.0292 to 0.0292) na 0/1 

Ruthenium-106 Obt 2 13 0 [-0.205 to 0.247) na 0/13 

Ruthenium-106 Obt 3 2 0 [-0.0127 to 0.0629) na 0/2 

Sodium-22 Fill 1 0 [-0.0246 to -0.0246) na 0/1 

Sodium-22 Obi 2 13 0 [-0.0403 to 0.0375) na 0/13 

Sodium-22 Obt3 2 0 [-0.0252 to -0.0149) na 0/2 

Tritium Fill 1 0 [0.011 to 0.011) na 0/1 

Tritium Obt 2 13 10 [0.0155) to 1.43 na 10/13 

Tritium Obi 3 2 1 [0.0072) to 0.0215 na 1/2 

Uranium-234 Fill 1 1 0.535 to 0.535 2.59 0/1 

Uranium-234 Obt 2 13 13 0.462 to 0.724 1.98 0/13 

Uranium-234 Obt 3 2 2 0.686 to 0.847 1.98 0/2 

Uranium-235 Fill 1 1 0.0504 to 0.0504 0.2 0/1 

Uranium-235 Obt 2 13 10 [0.0174) to 0.0902 0.09 1/13 

Uranium-235 Obt 3 2 2 0.0768 to 0.132 0.09 1/2 

Uranium-238 Fill 1 1 0.53 to 0.53 2.29 0/1 
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Number of 
Analyte Media Analyses 

Uranium-238 Obt 2 13 

Uranium-238 Obt 3 2 

a Values in square brackets indicate nondetects. 

b BVs obtained from LANL 1998, 59730. 

c na = Not available. 

LA-UR-05-0966 

Number of 
Detects 

13 

2 

SWMUs 50-004(c) and 50-01 t(a) Tables 

Background Frequency of 
Concentration Rangea Valueb Detects Above 

(pCi/g) (pCi/g) Background Value 

0.494 to 0.745 1.93 0/13 

0.787 to 0.864 1.93 0/2 
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SWMU 50-O04(c) Inorganic Chemicals Detected Above Background Values 

9 9 §: E >, E c'." E C u E C cu :::, ·2 :::, :::, C1) 
.2 'i5 C 0 :::, ·e "0 :::, ·2 a. .s:: ·e .§ C1) ·;::: cu u 
fli - C1) UI C1) ... C1) E Cl. ::i: E ... cu "0 ...J C1) iii cu u a, :::, 

~ m cu ::i: en 0 0 ci: ~ u en 
...J 

Obt 2,3,4 Background Value a 7340 0.5 2.79 46 1.63 11.2 0.1 0.3 

Fill Background Value a 29,200 0.83 8.17 295 0.4 22.3 0.1 1.52 

MD50-04-52698 50-03001 5--9 Qbt 3 b 1.03 (UJ) 0.518(U) - - - - - -
MD50-04-52699 50-03001 5--9 Qbt 3 - 1.04 (UJ) - 51.2 - - - 0.527 (U) 

MD50-03-5204 7 50-03002 15-20 Qbt2 - - 2.83 - - - - 0.528 (U) 

MD50-03-52048 50-03003 10-15 Qbt 2 - - - - - - - 0.545 (U) 

MD50-03-52050 50-03008 10-15 Qbt 2 7540 - - 77.6 - - - 0.554 (U) 

MD50-03-52052 50-03009 18-22 Fill - - - - 0.552 (U) - 0.146 -
MD50-03-52051 50-03009 26-28 Qbt 2 - - - - - - - -
MD50-03-52056 50-22441 10-15 Qbt2 - - - - - - - 0.503 (U) 

MD50-03-52057 50-22441 15-20 Qbt 2 - - 2.8 - - - - 0.529 (U) 

MD50-03-52058 50-22442 10-15 Qbt 2 - - - - - - - 1.25 (U) 

MD50-03-52059 50-22442 15--20 Qbt 2 - - - - - 14 - 0.501 (U) 

MD50-03-52060 50-22443 10-15 Qbt 2 - - - - - - - 0.528 (U) 

MD50-03-52055 50-22443 15-20 Obt 2 - - 3.31 - - - - 0.528 (U) 

MD50-03-52061 50-22443 15-20 Qbt 2 - - - - - - - 0.537 (U) 

MD50-03-52062 50-22444 10-15 Qbt2 - - - - - - - 0.519(U} 

M D50-03-52063 50-22444 15-20 Qbt 2 - - 2.98 - - - - 0.503 (U) 

Note: Units are mg/kg. 

a BVs obtained from LANL 1998, 59730. 

b - = The concentration was not above the BV. 



SWMU 50-004(c) Radionuclides Detected Above Background Values 

Sample ID Location ID 

Obt 2,3,4 Background Value3 

Fill Background Value3 

MD50-04-52698 50-03001 

MD50-04-52699 50-03001 

MD50-03-5204 7 50-03002 

MD50-03-52048 50-03003 

MD50-03-52050 50-03008 

MD50-03-52052 50-03009 

MD50-03-52056 50-22441 

MD50-03-5205 7 50-22441 

MD50-03-52058 50-22442 

MD50-03-52060 50-22443 

MD50-03-52055 50-22443 

MD50-03-52061 50-22443 

MD50-03-52062 50-22444 

MD50-03-52063 50-22444 

Note: Units are pCi/g. 

a BVs obtained from LANL 1998, 59730. 

b na = Not available. 

c - = The concentration was not above the BV. 

Depth (ft) Media 

5-9 Qbt3 

5-9 Obt 3 

15-20 Qbt 2 

10-15 Qbt 2 

10-15 Qbt 2 

18-22 Fill 

10-15 Qbt2 

15-20 Qbt2 

10-15 Qbt 2 

10-15 Obt 2 

15-20 Qbt2 

15-20 Qbt 2 

10-15 Qbt2 

15-20 Obt 2 

Cesium-137 Plutonium-238 Plutonium-239 

nab na na 

na na na 
C 0.0869 -

- - 0.141 

- - 0.0618 

- - 0.0648 

0.318 0.0384 0.294 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

Tritium Uranium-235 

na 0.09 

na 0.2 

0.0215 0.132 

- -
0.327 -
- -
0.523 0.0902 

- -
1.03 -
0.401 -
0.618 -
0.406 -
1.43 -
0.558 -
0.778 -
0.764 -



SWMU 50-011(a) Samples Taken 
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MD50-04-55783 50-23548 52.5-55 Obt 2 2406S• 2406S 2405S 2407S 2407S 2407S 2407S 2407S 

MD50-04-55784 50-23548 57.5-60 Qbt 2 2406S 2406S 2405S 2407S 2407S 2407S 2407S 2407S 

MD50-04-55785 50-23549 5(}-52.5 Qbt 2 2406S 2406S 2405S 2407S 2407S 2407S 2407S 2407S 

MD50-04-55786 50-23549 57.5-60 Obt 2 2406S 2406S 2405S 2407S 2407S 2407S 2407S 2407S 

MD50-04-55787 50-23549 57.5-60 Qbt 2 2406S 2406S 2405S 2407S 2407S 2407S 2407S 2407S 

MD50-05-57554 50-24251 32-32 Fill 2641S 2641S 2640S 2642S 2642S 2642S 2642S 2642S 

MD50-05-57555 50-24251 32-32 Fill 2641S 2641S 2640S 2642S 2642S 2642S 2642S 2642S 

MD50-05-57556 50-24252 32-32.5 Qbt3 2636S 2636S 2635S 2637S 2637S 2637S 2637S 2637S 

MD50-05-57557 50-24252 32-32.5 Qbt 3 2636S 2636S 2635S 2637S 2637S 2637S 2637S 2637S 
CX) 

MD50-05-57558 50-24253 32-32.5 Fill 2636S 2636S 2635S 2637S 2637S 2637S 2637S 2637S 

MD50-05-57559 50-24253 32-32.5 Fill 2636S 2636S 2635S 2637S 2637S 2637S 2637S 2637S 

•sample request number. 



SWMUs 50-004(c) and 50-011 (a) Tables 

Frequency of Detected Inorganic Chemicals at SWMU 50-011(a) 

Frequency of 
Number Number Concentration Background Detects Above Frequency of 

of of Rangea Valueb Background Nondetects Above 
Analyte Media Analyses Detects (mg/kg) (mg/kg) Value Background Value 

Aluminum Fill 2 2 369 to 524 29200 0/2 0/2 

Aluminum Qbt2 4 4 372 to 497 7340 0/4 0/4 

Aluminum Qbt3 1 1 1570 to 1570 7340 0/1 0/1 

Antimony Fill 2 1 0.106 to [0.4) 0.83 0/2 0/2 

Antimony Qbt2 4 0 (0.431 to 0.443) 0.5 0/4 0/4 

Antimony Qbt3 1 0 [0.425 to 0.425) 0.5 0/1 0/1 

Arsenic Fill 2 2 3.42 to 6.4 8.17 0/2 0/2 

Arsenic Qbt2 4 4 0.909 to 1.33 2.79 0/4 0/4 

Arsenic Qbt3 1 1 2.38 to 2.38 2.79 0/1 0/1 

Barium Fill 2 2 17.7 to 25.2 295 0/2 0/2 

Barium Qbt2 4 4 9.92 to 13.1 46 0/4 0/4 

Barium Qbt3 1 1 20.9 to 20.9 46 0/1 0/1 

Beryllium Fill 2 2 0.0775 to 0.131 1.83 0/2 0/2 

Beryllium Qbt2 4 4 0.271 to0.318 1.21 0/4 0/4 

Beryllium Qbt3 1 1 0.514 to 0.514 1.21 0/1 0/1 

Cadmium Fill 2 2 0.143 to 0.212 0.4 0/2 0/2 

Cadmium Qbt 2 4 0 [0.0637 to 0.551) 1.63 0/4 0/4 

Cadmium Qbt3 1 0 [0.528 to 0.528) 1.63 0/1 0/1 

Calcium Fill 2 2 1070 to 1780 6120 0/2 0/2 

Calcium Qbt 2 4 4 208 to 241 2200 0/4 0/4 

Calcium Qbt3 1 1 298 to 298 2200 0/1 0/1 

Chromium Fill 2 2 2.09 to 2.51 19.3 0/2 0/2 

Chromium Qbt2 4 0 [0.333 to 0.897) 7.14 0/4 0/4 

Chromium Qbt3 1 1 1.93 to 1.93 7.14 0/1 0/1 

Cobalt Fill 2 2 0.365 to 0. 766 8.64 0/2 0/2 

Cobalt Qbt2 4 4 0.163 to 0.243 3.14 0/4 0/4 

Cobalt Obi 3 1 1 0.546 to 0.546 3.14 0/1 0/1 

Copper Fill 2 2 6.5 to 10.5 14.7 0/2 0/2 

Copper Qbt2 4 4 0.95 to 1.2 4.66 0/4 0/4 

Copper Qbt3 1 1 4.19104.19 4.66 0/1 0/1 

Iron Fill 2 2 1970 to 2300 21500 0/2 0/2 

Iron Obi 2 4 4 5800 to 7110 14500 0/4 0/4 

Iron Qbt3 1 1 6560 to 6560 14500 0/1 0/1 

Lead Fill 2 2 2.56 to 2.99 22.3 0/2 0/2 

Lead Qbt2 4 4 3.44 to 6.54 11 .2 0/4 0/4 

Lead Qbt3 1 1 3.98 to 3.98 11 .2 0/1 0/1 
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SWMUs 50-004(c) and 50-01 t(a) Tables 

Frequency of 
Number Number Concentration Background Detects Above Frequency of 

of of Rangea Valueb Background Nondetects Above 
Analyte Media Analyses Detects (mg/kg) (mg/kg) Value Background Value 

Magnesium Fill 2 2 111 to 154 4610 0/2 0/2 

Magnesium Qbt 2 4 4 153 to 255 1690 0/4 0/4 

Magnesium Qbt 3 1 1 272 to 272 1690 0/1 0/1 

Manganese Fill 2 2 24.3 to 34.2 671 0/2 0/2 

Manganese Qbt2 4 4 198 to 258 482 0/4 0/4 

Manganese Qbt3 1 1 97.5 to 97.5 482 0/1 0/1 

Mercury Fill 2 2 0.0259 to 0.166 0.1 1/2 0/2 

Mercury Qbt 2 4 0 (0.0104 to 0.0109] 0.1 0/4 0/4 

Mercury Qbt 3 1 1 0.0257 to 0.0257 0.1 0/1 0/1 

Nickel Fill 2 2 1.34 to 2.01 15.4 0/2 0/2 

Nickel Qbt2 4 4 0.461 to 0.496 6.58 0/4 0/4 

Nickel Qbt 3 1 1 0.751 to 0.751 6.58 0/1 0/1 

Nitrate Fill 2 2 55.1 to 117 C 
2/2 na na 

Nitrate Qbt3 1 1 33.6 to 33.6 na 1 /1 na 

Perchlorate Fill 2 0 (0.0403 to 0.0404] na 0/2 na 

Perchlorate Qbt 2 4 0 (0.0431 to 0.044] na 0/4 na 

Perchlorate Qbt 3 1 0 (0.0431 to 0.0431] na 0/1 na 

Potassium Fill 2 2 85.8 to 103 3460 0/2 0/2 

Potassium Obt 2 4 4 154 to 235 3500 0/4 0/4 

Potassium Qbt3 1 1 315to315 3500 0/1 0/1 

Selenium Fill 2 0 (0.259 to 0.49) 1.52 0/2 0/2 

Selenium Qbt2 4 2 0.285 to (0.551) 0.3 1/4 2/2 

Selenium Qbt3 1 0 [0.494 to 0.494] 0.3 0/1 1 /1 

Silver Fill 2 2 0.0336 to 0.0338 1 0/2 0/2 

Silver Qbt 2 4 4 0.0245 to 0.029 1 0/4 0/4 

Silver Qbt 3 1 1 0.0435 to 0.0435 1 0/1 0/1 

Sodium Fill 2 2 18.6 to 26.3 915 0/2 0/2 

Sodium Qbt 2 4 4 112 to 158 2770 0/4 0/4 

Sodium Qbt3 1 1 80.1 to 80.1 2770 0/1 0/1 

Thallium Fill 2 0 [0.0983 to 0.1) 0.73 0/2 0/2 

Thallium Qbt 2 4 4 0.0375 to 0.0684 1.1 0/4 0/4 

Thallium Qbt 3 1 1 0.0263 to 0.0263 1.1 0/1 0/1 

Vanadium Fill 2 2 4.47 to 8.46 39.6 0/2 0/2 

Vanadium Qbt2 4 4 1.65 to 1.94 17 0/4 0/4 

Vanadium Qbt3 1 1 3.64 to 3.64 17 0/1 0/1 

Zinc Fill 2 2 12.5 to 22.2 48.8 0/2 0/2 
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SWMUs 50-004(c) and 50-01 t(a) Tables 

Frequency of 
Number Number Concentration Background Detects Above 

of of 
Analyte Media Analyses Detects 

Zinc Obi 2 4 4 

Zinc Obi 3 1 1 

a Values in square brackets indicate nondetects. 

b BVs obtained from LANL 1998, 59730. 

c na == Not available. 

Range0 Valueb Background 
(mg/kg) (mg/kg) Value 

39.8 to 47.1 63.5 0/4 

48.1 to 48.1 63.5 0/1 

Frequency of Detected Organic Chemicals at SWMU 50-011(a) 

Number of Number of Concentration Range 
Analyte Media Analyses Detects (mg/kg) 

Acetone Obt 2 4 4 0.0143 to 0.0332 

Frequency of Detected Radionuclides at SWMU 50-011 (a) 

Number of Number of Concentration Rangea 
Background 

Valueb 
Analyte Media Analyses Detects (pCi/g) (pCi/g) 

Americium-241 Fill 2 1 (0.093] to 0.279 0.013 

Americium-241 Obi 2 4 0 (-0.0327 to 0.00764] C 
na 

Americium-241 Obi 3 1 0 (0.169 to o. 169] na 

Cesium-134 Fill 2 0 (0.021 to 0.027] na 

Cesium-134 Obi 2 2 0 (0.0367 to 0.0507] na 

Cesium-137 Fill 2 0 (0.008 to 0.011] 1.65 

Cesium-137 Obi 2 4 0 [0.00225 to 0.00733] na 

Cesium-137 Obi 3 1 0 [-0.006 to -0.006] na 

Cobalt-60 Fill 2 0 [-0.002 to 0.004] na 

Cobalt-60 Obt2 4 0 (-0.0121 to 0.00433) na 

Cobalt-60 Qbt 3 1 0 [0.01 to 0.01 l na 

Europium-152 Fill 1 0 [0.125 to 0.125] na 

Europium-152 Obi 2 4 0 (-0.00697 to 0.016] na 

Plutonium-238 Fill 2 1 [0.002] to 0.056 0.023 

Plutonium-238 Obi 2 4 1 (-0.00864] to 0.0326 na 

Plutonium-238 Obt3 1 1 0.034 to 0.034 na 

Plutonium-239 Fill 2 1 [0.029) to 0.046 0.054 

Plutonium-239 Obi 2 4 1 (0.00156] to 0.0506 na 

Plutonium-239 Obi 3 1 1 0.031 to 0.031 na 

Ruthenium-106 Fill 2 0 (-0.013 to O] na 

Ruthenium-106 Obi 2 4 0 (-0.047 to -0.0201] na 

Ruthenium-106 Obi 3 1 0 (0.038 to 0.038] na 
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Frequency of 
Nondetects Above 
Background Value 

0/4 

0/1 

Frequency of 
Detects 

4/4 

Frequency of 
Detects Above 

Background Value 

1/2 

0/4 

0/1 

0/2 

0/2 

0/2 

0/4 

0/1 

0/2 

0/4 

0/1 

0/1 

0/4 

1/2 

1/4 

1 /1 

0/2 

1/4 

1 /1 

0/2 

0/4 

0/1 
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SWMUs 50-004(c) and 50-011 (a) Tables 

Background Frequency of 
Number of Number of Concentration Rangea Valueb Detects Above 

Analyte Media Analyses Detects 

Sodium-22 Fill 2 

Sodium-22 Obt2 4 

Sodium-22 Obt3 1 

Tritium Fill 2 

Tritium Obi 2 4 

Tritium Obt3 1 

Uranium-234 Fill 2 

Uranium-234 Obt2 4 

Uranium-234 Obt 3 1 

Uranium-235 Fill 2 

Uranium-235 Obt2 4 

Uranium-235 Obt3 1 

Uranium-238 Fill 2 

Uranium-238 Obt2 4 

Uranium-238 Obt3 1 

a Values in square brackets indicate nondetects. 

b BVs obtained from LANL 1998, 59730. 

c na = Not available. 

0 

0 

0 

2 

3 

0 

2 

4 

1 

0 

4 

1 

2 

4 

1 

(pCi/g) (pCi/g) Background Value 

(-0.009 to 0.001] na 0/2 

[-0.0124 to 0.0424] na 0/4 

[Oto 0] na 0/1 

4.762 to 6.478 na 2/2 

[0.0268] to 0.0821 na 3/4 

(0.574 to 0.574] na 0/1 

0.465 to 0.47 2.59 0/2 

1.11 to 1.27 1.98 0/4 

0.523 to 0.523 1.98 0/1 

(0.016 to 0.026] 0.2 0/2 

0.063 to 0.0818 0.09 0/4 

0.02 to 0.02 0.09 0/1 

0.388 to 0.56 2.29 0/2 

1.11 to 1.3 1.93 0/4 

0.456 to 0.456 1.93 0/1 

SWMU 50-011 (a) Inorganic Chemicals Detected Above Background Values 

Sample ID Location ID 

Qbt 2,3,4 Background Value a 

Fill Background Valuea 

MD50-04-55783 50-23548 

MD50-04-55784 50-23548 

MD50-04-55786 50-23549 

MD50-05-57555 50-24251 

MD50-05·57556 50-24252 

MD50-05-57558 50-24253 

Note: Units are mg/kg. 

a BVs obtained from LANL 1998, 59730. 

b na = Not available. 

c - = The concentration was not above the BV. 

February 15, 2005 

Depth (ft) Media 

52.5-55 Obt2 

57.5-60 Obi 2 

57.5-60 Obt2 

32-32 Fill 

32-32.5 Obt3 

32-32.5 Fill 

12 

Mercury Nitrate Selenium 

0.1 nab 0.3 

0.1 na 1.52 
C 0.551 (U) - -

- - 0.332 (J) 

- - 0.533 (U) 

- 55.1 -
- 33.6 0.494 (U) 

0.166 117 -

LA-UR-05-0966 



SWMUs 50-004(c) and 50-01 t(a) Tables 

SWMU 50-011 (a) Detected Organic Chemicals 

Sample ID Location ID Depth (ft) Media Acetone 

MD50-04-55783 50-23548 52.5-55 Obt2 0.0191 

MD50-04-55784 50-23548 57.5-60 Obt2 0.0143 

MD50-04-55785 50-23549 50-52.5 Obt 2 0.0252 

MD50-04-55786 50-23549 57.5-60 Obt2 0.0332 

Note: Units are mg/kg. 

SWMU 50-011 (a) Radionuclides Detected Above Background Values 

0 9 
Cl) C: 

1i 0 
·.;:::; 

E C'CI 
C'CI u 

(/) 0 
...J 

Qbt 2,3,4 Background Value3 

Fill Background Value8 

MD50-04-55783 50-23548 

MD50-04-55784 50-23548 

M D50-04-55785 50-23549 

MD50-04-55786 50-23549 

MD50-05-57555 50-24251 

MD50-05-57556 50-24252 

MD50-05-57558 50-24253 

Note: Units are pCi/g. 

a BVs obtained from LANL 1998, 59730. 

b na = Not available. 

g 
..c: -Q. 
Cl) 

0 

52.5-55 

57.5-60 

50-52.5 

57.5-60 

32-32 

32-32.5 

32-32.5 

c - = The concentration was not above the BV. 

LA-UR-05-0966 

C'CI 
:g 

Cl) 

:::E 

Obt2 

Obt2 

Obt 2 

Obt 2 

Fill 

Qbt 3 

Fill 

- a:, 0, ..,. 
M M 

c:i N N 

E e e :::, :::, :::, ·u ·c ·c ·;:: 0 0 Cl) - -E :::, :::, 

c( ii: ii: 

nab na na 

na na na 
C - - -

- - -
- 0.0326 0.0506 

- - -
- 0.056 -

- 0.034 0.031 

0.279 - -

13 

E 
:::, .. 

·;:: 
~ 

na 

na 

0.0821 

0.048 

-
0.0351 

4.762 

-
6.478 
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Risk, Reduction, and Environmental Stewardship 

Remediation Services 

ACTION ITEM DELIVERABLE TRACKER FORM 

' -Date Received: i-:J-Ch CT# OS- 60/.o 

Reraester: · 
·ti7Cr1a C/1a.,m 6Fcla--r'o 

i 

Requester's Organization: 
Nmt.() Hu.26 

Evelyn Rainey 
CT File 
RPF 

Additional Copies To: 
Gabriela Lopez Escobedo 
Bill Criswell 
Alison Dorries 

Please complete.the f~llowing action: ~ ._ 1, 

£:;m.f•(¢ ~~~T,o,J ~<' ovu\ ~r¥ b ,- · C.."> k.._ 

Project Office Due Date: '2-} \ • f 05 Requester's Due Date: 2 f l 1 l OS-

Call the Project Office at 7-0808 at least three days prior to the Project Office due date if 
action cannot be met The Deputy Project Director will work with you to obtain an 
extension. 

Notes: , h£1P \~ 12 

Date Logged In:_____ Logged In By: _____ _ 

PLEASE NOTE: IF AN ACTION WAS ASSIGNED TO YOU PLEASE REMEMBER TO 
INCLUDE THIS FORM WITH YOUR RESPONSE. IT HELPS TO KEEP TRACK OF 

THE ACTION/RESPONSE. THANK YOU 



BILL RICHARDSON 
GOVERNOR 

January 28, 2005 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 
2905 Rodeo Park Drive East, Building 1 

Santa Fe, New Mexico 87505-6303 OS FEB _ z PH 
Telephone (505) 428-2500 

Fax (505) 428-2567 
www.nmenv.state.nm.us 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

RONCURRY 
SECRETARY 

DERR/TH WATCHMAN-MOORE 
DEPUTY SECRETARY 

David Gregory, Federal Project Director 
Los Alamos Site Office 

G. Pete Nanos, Director 
Los Alamos National Laboratory 
P.O. Box 1663, Mail Stop AI00 
Los Alamos, NM 87545 

Department of Energy 
528 35th Street, Mail Stop A316 
Los Alamos, NM 87544 

RE: WRITTEN REQUEST FOR "GEOTECHNICAL INVESTIGATION, 
TECHNICAL AREA 50: PUMP HOUSE AND INFLUENT STORAGE 
TANK VAULT PROJECT", "TA-SO SOIL CHARACTERIZATION 
ANALYTICAL SUMMARY REPORT", AND ANALYTICAL RESULTS 
FOR 2003/2004 SAMPLING ACTMTIES AT SWMUs 50-004(c) AND 50-
01 l(a) 

Messrs. Gregory and Nanos: 

In accordance with our telephone conversation on January 27, 2005, the New Mexico 
Environment Department (N1v{ED) formally requests copies of the Geotechnical Investigation, 
Technical Area 50: Pump House and Influent Storage Tank Vault Project report, dated January 
15, 2002, and prepared by Kleinfelder, Inc., the TA-50 Soil Characterization Analytical Summary 
Report, dated February 11, 2002, and referenced by SEASF-TR-02-270, and the analytical results 
for 2003/2004 sampling activities at SWMUs 50-004(c) and 50-01 l(a). The Permittees must 
submit the final laboratory reports/results, in accordance with Section IX.C of the proposed 
Consent Order. The Permittees must submit the aforementioned reports within fifteen (I 5) days of 
receipt of this letter. 



Messrs. 'Gregory and Nanos 
January 28, 2004 
Page2 

Please contact me at (505) 428-2546 should you have any questions. 

Sincerely, 

/{~(!_j~ 
Kathryn Chamberlain 
Environmental Specialist 
Hazardous Waste Bureau 

KC 

cc: D. Cobrain, NMED HWB 
C. Voorhees, NMED DOE OB 
S. Yanicak., NMED DOE OB, MS J993 
L. King, EPA 6PD-N 
J. Vozella, DOE LASO, MS A316 
K. Hargis, LANL RRES/DO, MS M591 
N. Quintana, LANL E/ER, MS M992 
D. Mcinroy, LANL E/ER, MS M992 
J. Hopkins, LANL, RR-ESR 
Reading and File LANL TA-50 [50-004(c) & 50-01 l(a)] 




