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Parsons Engineering Science. Inc. 
100 West Walnut Street 
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Attention: Mr. Jim Goepel 

99-33437 -01 

Subject: Preliminary Geotechnical and Geologic Investigation 

Industrial Non-Hazardous Disposal Facility 
Basic Management Incorporated 
Clark County. Nevada 

Gentlemen: 

We are pleased to submit the results of our preliminary geotechnical 
and geologiC investigation conducted for an industrial non-hazardous 
disposal facility at property owned by Basic Management Incorporated 
(8MIl. The site is located immediately south and west of the operating 
8MI facility off Lake Mead Drive in Clark County. Nevada and is ap
proximately 20 acres in size. The study was performed in general ac
cordance with our proposal dated August 30. 1999. and your Notice-to
Proceed dated September 1. 1999. 

The on-site soils are suitable for use as materials for structural and 
embankment fills for support of a disposal facility. There do not appear 
to be adverse geologic or engineering considerations that would severely 
restrict the development of the proposed facility'. 

Soils generally consisted of medium dense to very dense granular soils 
\vith occasional zones of moderately hard to hard cemented sand and 
gravel overlying very stiff clay and silts. Groundwater encountered in 
the borings explored for this project and ranged from 30 to 58 feet be-
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low the ground surface. Cemented soils were encountered· at 9 out of 
12 boring locations beginning at depths ranging from 7 to 49V2 feet be
low ground surface. Rock excavation techniques may be required for 
deep cuts. 

If you have questions concerning information contained in this report. 
please contact us at your convenience. 

Respectfully submitted. 

CONVERSE CONSULTANTS 

Algirdas G. Lesh.-ys. P.E. 
Principal 

AGL:MKK:gm 
18/69BG 
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Preliminary Geotechnical and Geologic 

Investigation 

1.0 Introduction 

This report presents the results of our preliminary geotechnical and 

geologic investigation performed for development of an industrial non

hazardous disposal facility at property owned by Basic Management 

Incorporated (BMI). The site is located immediately south and west of 

the operating BMI facility off Lake Mead Drive in Clark County, Nevada 

and is approximately 20 acres in size. We understand that BMI de

sires to excavate the existing near-surface soils at the site to approxi

mate depths of the proposed disposal facility, which will be con

structed some time in the future. Ideally, the excavated soils will be 

suitable as commercial aggregate materials that may be sold. 

A vicinity map showing the location of the project within the Las Vegas 

Valley area is provided on Drawing No. 1. This scope of work included 

performing geologic mapping, field exploration, and laboratory testing 

and engineering analyses to provide preliminary geotechnical design 

criteria for the site. In conjunction with this scope of work, an envi

ronmental evaluation was performed to assess the existing residual 

chemical concentrations of the soils at the site. Results from this work 

have been submitted under separate cover. 

The purposes of this investigation were to: (1) determine the geologic 

conditions and presence of any hazards or controlling features at the 

proposed site; (2) define general subsurface conditions at the sites, 

and delineate or determine, if possible, the presence of any features 

that might impact location of the project features; and (3) provide pre

liminary geotechnical design recommendations. 

Designs are in the conceptual stage at this time. The specific type of 

disposal facility, related structures and other details have not been 

determined. Future studies will be necessary to address liner designs, 

slope stability, earthwork recommendations and foundation design. 
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Preliminary Geotechnical & Geologia Investigation 2 

2.0 Scope. of Services 

The following tasks were included in our scope of services: 

1. A geologic and geotechnical reference search was con

ducted to confirm the geology and soil conditions in the 

area. 

2. A field reconnaIssance of the site was performed by our 

field geologist to determine the presence of geologic fea

tures that could have an impact on the project. 

3. . A field exploration program was conducted which con-

sisted of drilling, logging, and sampling of twelve (12) ex

ploratory borings to depths ranging from 33 to 60 feet. 

The approximate location of the borings is shown on 

Drawing No.2. The location of the borings was deter

mined in the field by PBS&J surveyors at locations re

quested by Parsons Engineering Science, Inc. Coordinates 

and elevations of the individual soil boring locations were 

not available at the time this report was prepared. Sum

maries of the subsurface conditions encountered are pre

sented on the boring summary sheets, Drawing Nos. A-I 

through A-34 presented in Appendix A. Field drilling and 

investigation procedures are further described in Appendix 

A. Samples of the subsurface soils were obtained from the 

borings and were taken to our laboratory for further 

evaluation and testing. 

4. Laboratory tests were conducted on selected soil samples. 

Tests included solubility, Atterberg limits, grain SIze 

analysis, direct shear, moisture/ density relationship, 

chemical analyses, solubility and permeability. Descrip

tions and results of the laboratory tests are presented in 

Appendix A. 
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Preliminary Geotechnical & Geologic Investigation 3 

5. Results of the field exploration and laboratory testing were 

evaluated and engineering analyses were performed de

velop appropriate preliminary recommendations for the 

design and construction of the proposed project. 

6. This geotechnical report was prepared to present the 

findings, conclusions, and preliminary recommendations. 

8ased on the soil boring logs, geologic cross sections were 

developed which show interpolated subsurface conditions 

and are presented on Drawing No.3 

3.0 Existing Site Conditions 

3.1 Site Description 

The site is located on the northwest portion of the Black Mountain In

dustrial Complex near Lake Mead Drive and Interstate 515. 1\vo po

tential areas were investigated at the project site and evaluated for the 

proposed disposal facility. Six borings were drilled in each area. 

Area 1 was located north and west of several evaporation ponds and 

north of the Pioneer Chlor Alkali Plant. The area was rough-graded 

and relatively level. A drainage ditch was located adjacent and north 

of Area 1. Several dirt roads crossed this area. Numerous groundwa

ter wells were observed in this area during our site visit; however, they 

did not appear to be pumping. Access to this area was either through 

the 8MI plant or by a gate accessed from Warm Springs Road. Soil 

borings 8-1, 8-4, 8-5, 8-8, 8-10, and 812 were drilled to investigate 

this area and cross section A-A' developed from this information. 

Area 2 was located north and west of Area 1 and nearly paralleled the 

west and north fence of the 8MI property. Area 2 was less disturbed 

except near dirt roadways. Undeveloped areas generally were covered 

with desert vegetation and scattered debris at the time of our field in

vestigation. Soil borings 8-101 through 8-106 were drilled to investi

gate this area and cross section 8-8' shown on Drawing .)'/?, 3 was de-
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Preliminary Geotechnical & Geologic Investigation 4 

veloped from this information. Only one of the )JOrings (B-I02) .in 

Area 2 was located inside the fence of the BMI property. 

Based on our investigation, no major subsurface variations were ob

served at either of the above areas at the site. The soil materials en

countered in both areas were found to be of the same type and have 

the same engineering properties. The following sections present in

formation applicable for both areas. 

3.2 Subsurface 

Based on results of our subsurface explorations and subsurface explo

rations performed by others, the subsurface is characterized by allu

vial granular soils overlying fine-grained soils, the top of which gener

ally coincides with the groundwater table. The depth of the contact 

between the granular soil top and the fine-grained soils was encoun-
" 

tered from approximately 34 feet to 55 feet below ground surface. The 

location of this material contact is shown on geologie cross sections 

A-A" and B-B' on Drawing No.3. 

The granular subsoils generally consisted of medium dense to very 

dense granular fill and native soils overlying localized zones of moder

ately hard to hard cemented sand and gravel. The fine-grained soils 

consisted high plasticity silts and lean clays. Granular fill soils 2 to 14 

feet deep were encountered in 10 of the borings. Small boulders and 

large cobbles were encountered in several of the bOrings. Cemented 

soils were not encountered in Boring Nos. 1, 5 and 8 for this investi

gation. The depths to the cemented soils for the other borings are pro

vided below in Table No. 1. 

Table 1 - Depth to and Thickness of Cemented Soils 

Boring Depth Thickness cemented 
, To Cemented of Cemented Soil 

Location soils (ft) Soils (ft) Description 

B·4 39 : 1 Hard 

B-4 48 ! 6 Moderately Hard to Hard 
'-' _ •.. 
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Preliminary Geotechnical & Geologic Investigation 5 

Boring Depth I Thickness Cemented 

Location To Cemented I of Cemented soil 
Soils (ft) Soils (ft) Description 

8-10 ! 14 I 16 Moderately Hard 

8-12 ": 21 I 2 ! Hard ! 
8-101 

; 

49.5 
I 

0.5 
, 

MOderately Hard , r i 
8-102 

, 
7 i 10.5 \ Moderately Hard \ 

6-102 
, 
! 38 I 2 I MOderately Hard 

8-103 I 37 I 5 I Moderately Hard 

8-104 \ 25 i 4 I Moderately Hard ; 

8-104 1 40 I 3.5 j Hard 

8-105 i 17 I 3 i Moderately Hard ! ! 
8-105 

I 
38 I >2 ! Hard i 

8-106 I 31 I >2 i Hard 

Field and laboratory test results indicate that the native granular soils 

at the site have a low compressibility,. moderate to high internal angles 

of friction, low potential for gypsum solubility, a low chemical (salt) 

heave potential, and contain sulfate salts in concentrations considered 

harmful to normal strength concrete. The fine-grained soils encoun

tered at depth at the site generally were found to be moderately com

pressible, have a high expansion potential, and have relatively low 

permeabilities. Ranges of laboratory test results for the soils are 

summarized in Table No. 2 and the individual test results and proce-' 

dures are presented in detail in Appendix A. 

Table No_ 2 - Summary of Laboratory Test Results 

*Properties : Range of Results 

Solubility ; 0.0 to 0.6 percent 

Laboratory Max Density (ASTM D1557) 129.7 to 132.1 pef 

Optimum Moisture Content D 1-557 - i 7.5 to 8.7 percent 

Angle of Internal Friction i 26 to 43 degrees 

Percent Passing the No. 200 Sieve ' 8 to 20 percent 

Permeability (cm/s) . 1. 2 X 10 3 to 1. 7 X 10.7 

Plasticity Index , Nonplastic to 34 

"'The laboratory tests are described in detail in .~ppendix 1-\. 
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Preliminary Geotechnical & Geologic Investigation 6 

Free groundwater was encountered at depths between 30 and 58 feet 

below ground surface. Groundwater was measured in the borings 

immediately following drilling and levels may not have stabilized in the 

boreholes. A summary of the groundwater elevations encountered in 

the borings, which extended to groundwater is summarized in the fol

lowing table: 

Table 3 - Depth to Groundwater at Time of Drilling 

Boring Location i Depth to Groundwater (ft) 
I 

B·1 i 53 

8·4 ) 54.5 

8·5 I 52.5 , 
8·8 \ 58 

8·10 I 46.5 

8·12 37.5 

8·101 42 

8·102 43 

8·103 42.5 
-

8·104 43.5 

8·105 30 
-

8·106 30 

4.0 Site Conditions 

4.1 Topography and Vegetation 

The native topography of the site is characterized by moderately slop

ing alluvial fans that lie at the base of the McCullough Range. These 

piedmont surfaces (areas geologicall)' formed atth.e base of mountains) 

slope to the north and northeast, and coalesce in several areas near 

the proposed disposal facility. The relatively Dat surfaces of the allu

vial fans in the area are sparsely vegetated with creosote bushes, 

weeds, and other native plants typical of the Mojave Desert. The east

ern two-thirds of Area 1 had been rough graded and was relatively 

level. Vegetation was very sparse in this area. 
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Preliminary Geotechnical & Geologic Investigation 7 

Several small north to northeast-trending washes cross the fans and 

the western portion of the site providing drainage for natural storm

water runoff from the uplands to the south. Most of these washes vary 

in size from about 10 to 20 feet across. The terrain within the washes 

consist of gentle to moderate bar-and-swale topography with numer

ous bar deposits of cobbles and gravel. 

4.2 Geologic Soil Units 

Our mapping has been based upon review of aerial photographs, pub

lished geologic and soils maps, site reconnaissance, and field explora

tion program. Withirithe general project area, two different geologic 

soil units were identified for the purposes of this work. The approxi

mate boundary between the two units. is the EMI property fence. 

Geologic descriptions of the units are based on the Soil Conservation 

Service (SCS) of soil classification and !lie given below: 

Caliza Soil 

This soil corresponds to SCS Soil Map Unit 187 and is described 

as a very deep, well drained, cobbly fine sandy loam with 2 to 8 

percent slopes. This soil is formed in alluvium derived from 

various types of rock and found on inset fan remnants. The 

subsurface is predominantly very gravelly coarse sand to a 

depth of 5 feet or more. Permeability is moderately rapid, avail

able water capacity is low, and runoff is medium. The haza.rd of 

water erosion is slight, and the hazard of soil blowing is moder

ate if the surface is disturbed. Intermittent streams fonn the 

drainages in this unit. These drainages are subject to rare or 

occasional periods of high-velocity flooding. 

Urban Land 

This unit corresponds to SCS Soil Map Unit 615 and consists of 

areas covered by asphalt, concrete, and buildings or other urban 

structures. The entire BM! complex including the undeveloped 

areas within the fenced property is mapped in this unit. 
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Preliminary Geotechnical & Geologic Investigation 8 

5.0 Geologic Conditions 

5.1 Geologic Setting 

The project area is located in the southeastern portion of the Las Ve

gas Valley, a structural basin of late Mesozoic and Tertiary block 

faulting origin. The valley is physiographicalJy characteristic of the 

Basin and Range province. Valley deposits are Tertiary and Quater

nary Age unconsolidated sediments derived from the surrounding 

mountains; the local sources of deposition are the McCullough Range 

to the south and the River Mountains to the east. Alluvial deposits 

consisting of gravel, sand, silt, and clay are overlain by lacustrine de

posits of sand, silt, and clay in some portions of the valley. The allu

vial and lacustrine sediments can be up to 4,000 feet thick in some 

parts of the Valley. Coarse-grained alluvial fan deposits are located 

near the base of the mountains and grade into and interfinger with 

fine-grained sand, silt, and clay deposits in the central portion of the 

valley. 

5.2 Drainage 

Primary drainage for the valley is toward the southeast along four 

major wash systems: Las Vegas Wash, Flamingo Wash, Tropicana 

Wash, and Duck Creek Wash. These four systems consist of a series 

of channels of varying lengths and depths that originate along alluvial 

fans at the base of the Spring Mountains. The channels drain the 

valley to the southeast where they all coalesce into Las Vegas Wash. 

Several drainages near the proposed disposal facility divert stormv:ater 

runoff from the area to Las Vegas Wash and its tributaries. 

5.3 Geologic and Environmental Hazards Review 

Existing geologic data, including past Converse project files and refer

ences from the U.S. Soil Conservation Service, U.S. Geological Sw--;ey, 

Nevada Bureau of Mines and Geology, aerial photographs, and infor

mation through the State Universities were reviewed as part-of this in-
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Preliminary Geotechnical & Geologic l!1vestigation 9 

vestigation. According to our review, two north-trending fault scarps 

are located approximately 'h mile northwest and southwest of the pro

posed site. The first is located along the fringe of the McCullough 

Mountains. The northern terminus of this fault scarp is located ap

proximately 690 feet south of Lake Mead Drive and 1,050 feet west of 

Interstate 515. The second scarp is located near the vicinity of Gibson 

Road and American Pacific Drive. No evidence for faulting was ob

served within the proposed disposal facility site. 

The Subsidence-Related Faults and Fissures of the Las Vegas Valley 

Map, published by the Nevada Bureau of Mines and Geology, Subsi

dence in Las Vegas Valley 1980-91 Final Project Report, John W. Bell 

and Jonathan G. Price, 1991, did not indicate topographic lineations 

regarded as a subsidence-related (compaction) fault were located near 

the proposed site. It is generally agreed that subsidence-related faults 

are not bedrock faults, although their displacement may have been at 

least partly induced by a seismic event. Others have dated the age of 

one of t..hese escarpments in the southern part of the valley at about 

14,000 to 35,000 years old. Fissures, surface expressions of differen

tial stress resulting from regional and local subsidence due to with

drawal of groundwater, have been localized near subsidence-related 

faults. The nearest subsidence related faults and fissures are located 

approximately 2.3 miles northwest of the proposed disposal facility 

near Whitney Mesa. 

The potential for landslides is believed to be low due to the nature and 

proximity of the topographic highlands to the project area and low pre

cipitation in the region. 

5.4 Estimated Ground Accelerations 

Las Vegas Valley is located in Seismic Zone 2B as categorized in the 

Uniform Building Code. Zone 2B represents a low to moderately active 

seismic area. A regional map published by Algermissen and Perkins 

(1976) presents the expected peak horizontal ground acceleration for 

the Las Vegas Valley as approximately O.lg. This value.has a 10 per-
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Preliminary Geotechnical & Geologic Investigation 10 

cent chance of being exceeded in a 50-year period. Site specific seis

micity model analyses have been performed by Converse on other proj

ects in the Las Vegas Valley. This analysis has typically found the 

peak horizontal ground acceleration of an event having a 10 percent 

chance of exceedance during a 100-year design life to range between 

0.2g and O.3g. For an event having a 10 percent chance of exceedance 

during a 50-year design we, the peak hOrizontal ground acceleration 

has ranged between O.lg and 0.2g. The peak horizontal ground accel

eration recommended for the design of the project is O.15g. Based on 

our subsurface explorations and well drillers' logs in the area, a soil 

proffie type of SD per Table 16-J of the 1997 Uniform Building Code 

should be used for the site. 

6.0 Site Evaluation and Preliminary Recommendations 

6.1 General 

Based on (1) our review of published geologic maps; (2) our geologic 

site reconnaissance. (3) the results of the preliminary field and labo

ratory investigations; and (4) and assLUning that the proposed facLli

ties \vill not be developed to within 8 feet or closer of the fine-grained 

soLls encountered at depth. it is our opinion that from a geotechnical 

engineering perspective. the site is Suitable for support of the proposed 

disposal facility. We did not identifY geologic hazards that would se

verely restrict development of the proposed disposal facility. Granular 

native site soils wi1l provide support of the facility with some rework

ing. Cemented soils were found at shallow to moderate depths in 9 of 

the 12 borings drilled for this investigation. Based on observed exca

vation activities performed on other nearby projects, the majority of 

the soLls should be rippable \vith conventional earthwork equipment, 

however, deep cuts into fully cemented soil deposits could require rock 

excavation techniques. 

One design consideration \vill be requirements pertaining to liner per

meabLlity as related to the availability of near-surface, low-permeability 

native soils. As preViously mentioned, the subsurface soils are char-
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Preliminary Geotechnical & Geologic Investigation 11 

acterized by alluvial granular soils overlying fme-grained soils. the top 

of which coincides with the groundwater table. The granular soils 

above the fine-grained soils and groundwater table were tested to have 

relatively high permeabilities (greater that 1 x 105 em/sec) and are not 

suitable as potential liner material. Due to regulatory requirements 

and the subsurface site conditions. development of the site as a dis

posal facility will probably require placement of either synthetic or 

non-synthetic (clay) liners. Synthetic liners could include membranes 

manufactured of high density polyethylene or a similar material. If a 

clay liner is used. a borrow source containing materials which meet 

regulatory permeability criteria would need to be identified and inves

tigated. Another possible alternative. which is a combination of the 

above. is a geosynthetic clay liner which is constructed both of geotex

We and/or geomembrane and bentonite. The appropriate regulatory 

agencies should be contacted during the design process to establish a 

dialogue as to which liner systems are allowed for the given waste 

stream and site conditions. 

In order to provide geotechnical design recommendations for the pro

posed project. additional field explorations. laboratory testing. and en

gineering analyses should be performed. Additional field investiga

tions related to excavatability of the on-site cemented soils may be de

sirable to perform and could include additional borings at cut areas 

and seismic refraction tests. After details of the project are fmalized 

and design information is available. specifiC design recommendations 

should be developed in the design-level investigation. 

The following sections present an engineering evaluation and prelimi

nary considerations for the proposed site and facilities. The prelimi

nary recommeridations are for planning and should be confirmed with 

a final design-level investigation. 
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Preliminary Geotechnical & Geologic Investigation 12 

6.2 Foundations 

Disturbed soils and undocumented fill soils are not considered suit

able for the support of structures or retaining walls in the their pres

ent condition. It is our opinion that structures may be supported on 

spread footings founded on a zone of properly placed and compacted 

structural fill, undisturbed medium dense to very dense granular na

tive soils or on moderately hard to hard cemented soils. Individual 

footings should not bear on both cemented soils and uncemented 

soils. Actual bearing materials can be determined after foundation 

loads and elevations have been determined. 

Depending on the type of construction, the proposed structural loads, 

and the depths of footings, we estimate that the maximum allowable 

bearing pressures for conventional spread footings will range from 

4,000 to 6,000 psf on cemented or non:cemented native granular soils 

or granular structural fill. Concrete floor slabs may be supported by a 

4 to 6 inch layer of processed and compacted granular fill material 

underlain by structural fill or undisturbed, dense native soils. 

6.3 Cut Slopes and Fill Embankments 

Cut slopes into medium dense to very dense native granular soils or 

cemented soils should provide stable slopes on which waste disposal 

liners may be placed. For any proposed embankments, medium dense 

to very dense native granular soils or a zone of properly placed and 

compacted structural fill or cemented soils should provide adequate 

support for the embankments and disposal facilities after the surface 

vegetation and organics have been removed and the foundation prepa

ration has been conducted. For embankments, we recommend a ho

mogeneous embankment section' consisting of either on-site or import 

soils. The on-site soils are suitable for use as materials for embank

ment fill or other structural fills. Fill soils and disturbed native 

granular soil beneath the embankment sections or any areas which 

will support liner systems will require scarification, moisture condi

tioning, and recompaction. 
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Preliminary Geotechnical & Geologic Investigation 13 

Surfaces of the cut or embanlanent slopes will need to be adequately 

protected from erosion due to rainfall and runoff. The stability of the 

cut or embankment slopes should be analyzed during the fmal design

level investigation after locations, geometry and heights have been de

termined. The ranges of cut and embankment slopes given in Table 

No.4 may be used for preliminary planning. 

Table No.4 - Slopes for Preliminary Planning 

cut Slope or 
Embankment 

Soil Type 
Sands and Gravels 

Approximate Slope 
{Horizontal:Verticall 

1V,:1 to 2:1 

It should be noted that typical slopes on which liners will be con

structed are usually not recommended to be steeper than 3:1 (hori

zontal to vertical). Slopes would need to'analyzed on an individual ba

sis with proposed liner types and expected loads for the appropriate 

maximum steepness in the design-level investigation. 

6.4 Retaining Walls 

We anticipate that conventional concrete retaining walls may be used 

for the project. The appropriateness of concrete walls will depend on 

the height. length, and configuration of the walls. After wall details 

have been determined, information on different options and approxi

mate costs can be prOvided in the design-level investigation. Ranges of 

lateral earth pressures for restrained and unrestrained walls are given 

in Table 5 below: 

Table No.5 - Lateral Earth Pressures 

Wall Type 

Restrained 

Unrestrained 

Lateral Earth pressures 
psf/ft 

38-45 

30-40 
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Preliminary Geotechnical & Geologic Investigation 14 

The site soils generally contain too high a percentage of fines to be free 

draining. On-site material may be processed to reduce the silt and 

clay content and to remove oversize material, to obtain a free draining 

backfill material. If free draining material is not used, a drainage sys

tem will need to be provided or the wall designed to resist hydrostatic 

forces. 

7.0 Construction Considerations 

7.1 Site Grading 

It is anticipated that site grading will be a large component of devel

opment of the site. Site grading should consist of: (1) the removal of 

existing vegetation, pavements, debris, surface trash and possibly 

some underground utilities that may be relocated from the site; (2) the 

undocumented fill, loose or disturbed native soils should be processed 

and stockpiled for later use as engineered fill; (3) excavating down to 

medium dense to very dense granular soils or down to expose the un

derlying cemented soils for support of any foundations; (4) overexca

vation and recompaction of the natural soils will be required for the 

support of any structures; and (5) the exposed native soils will require 

scarification, moisture conditioning and recompaction prior to placing 

structural fill in fill areas. Scarification and recompaction can be ter-' 

minated where cemented soils are exposed. The existing on-site soils 

should be suitable for use as compacted structural fill. All fill at the 

site should be considered undocumented unless records of proper 

placemenl: were prepared and are obtained. All undocumented fill at 

the site will be unsuitable for support of structures and settlement

sensitive facilities at the site will need to be reworked as structural fill. 

Rubble and debris resulting from excavating cemented soil deposits 

should be considered undocumented fill. contingency plans should be 

considered for removing small boulders, cobbles, and broken cemented 

material resulting from excavations of cemented soil from the project 

site. Boulders, cobbles, and cemented material between 4 and 24 

inches in diameter may possibly be used in deep fill where potential 

993-,J7 GGI P:\RSONS 8M] L,ndfill 10-22-99 MKK \8-69fJG @ Converse Consulttlnts 



Preliminary Geotechnical & Geologic Investigation 15 

settlement may be tolerated areas if special compaction procedures are 

used and full-time observation during placement is provided. 

There will be shrinkage when excavating and compacting or sCari.fYing 

and recompacting the non-cemented on-site soils, and swell when ex

cavating and compacting cemented soils. The shrinkage and swell 

factors provided in Table No.6 may be used for preliminary planning. 

Table No.6· Shrinkage and Swell Factors for Preliminary Planning 

i Estimated Shrinkage (-) or 
Soil Type 

I 
Swell ( +) Factor 

(percent) 

Sands and Gravels l 5 to 15 (-) 

Cemented Soils ! Ot010(+) 

A shrinkage factor of 5 to 15 percent may be used for preliminary 

planning in areas where the exposed native soils will be compacted to 

a depth of 6 inches. For final design, the anticipated shrinkage and 

swell factors for the on-site soils should be determined in the design

level investigation. 

7.2 Excavations 

Based on observations made during our field eA-plorations. the major

ity of non-cemented soils should be readily excavatable '.vith conven

tional earthwork equipment. Partially to fully cemented (moderately 

hard to hard) soils were encountered during this investigation at 

depths of 7 to 49Y2 feet below the existing ground surface. Heavy-duty 

ripping. heavy-duty backhoe. headache ball. rocksaw, blasting. or Ho

ram should be anticipated for any deep excavations .. The ContraCtor 

should be aware of the potential for vibrational damage to adjacent or 

nearby structures when using blasting or heavy impact equipment 

during removal of U1e hard cemented materials. 

093-1.'37 GCI P .. \F .... ' .. ;ONS 0:'11 L:Hl<iflll 10-22-99 ;-'!I(K \.'3-8911G.do" ® Converse Consu!t~rlts 



Preliminary Geotechnical & Geologic Investigation 16 

7.3 Soil· Corrosivity 

Laboratory test results indicate that according to Clark County Build

ing Department standards, soils should be considered moderately to 

severely corrosive to buried metal and have sulfate levels above that 

considered harmful to normal strength concrete and soil cement. 

ConSideration should be given to corrosion protection systems for 

buried metal. The concrete mixture recommendations to accommo

date severely corrosive soils should be based on the deSign-level inves

tigation. 

7.4 Final Design Recommendations 

Additional design-level investigations will be required, when final facil

ity and structure layouts and dimensions have been determined. 

Borings should be located Within the foot-print of the facilities or 

structures and laboratory testing should be performed to evaluate the 

nature and engineering properties of the native subsoils at those loca

tions and, if possible, any potential import materials, It may also be 

desirable to evaluate the extent and rippability of cemented soils. 

8.0 Closure 

Our assumptions, conclusions, recommendations, and opinions pre

sented herein are: (1) based upon the geologic site reconnaissance, (2) 

based upon our evaluation and interpretation of the findings of the 

preliminary field exploration and laboratory programs, (3) based upon 

an interpolation of soil conditions between and extrapolation beyond 

the boring locations, (4) based on our geotechnical experience in dIe 

locale, (5) not based on environmental regulatory requirements for dis

posal facility design and construction and are only based on standard 

geotechnical engineering conSiderations (6) subject to confirmation of 

the conditions encountered during a design-level investigation, and (7) 

prepared in accordance With generally accepted professional geotech

nical engineering principles and practice. We make no other warranty, 

either e;.,:press or i.mplied. 

903·n7 GGI PARSONS n:-'UI_,ncHill 10-2'2-99 "-IKK IS-695G.t!oc 
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It has been our pleasure to serve you on this project. If you have any 

questions, please contact this office. 

Respectfully submitted, 

CONVERSE CONSULTANTS 

Lorraine Linnert Dunford 
Project Geologist 

Reviewed by: 

James L. Werle, P.G. 
Principal Geologist 

MKK:CMK:gm 
18/6980 

Ene!: Drawing Nos. 1 through 3 
Appendix A 

Dist: 3/ Addressee 
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Mike Klein, P.E. 
Senior Engineer 
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"Appendix A 

Field and Laboratory Investigations 

Field Investigation 

The subsurface soil conditions were explored by drilling 6 borings in 

each of the two areas (total of 12 for the site) to depths ranging from 

33 to 60 feet below ground surface. The approximate locations of the 

explorations are shown on Drawing No.2, Locations of Subsurface Ex

plorations. Boring locations were located, surveyed, and staked by 

PBS&] surveyors, however, at the time this report was prepared this 

information was not available. Continuous logs of the subsurface 

conditions .as encountered 'in the explorations were recorded at the 

time of drilling by a field geologist. The subsurface conditions en

countered were visually classified in accordance with the Unified Soil 

Classification System. Summaries of the subsurface conditions en

countered are presented on the boring summary sheets, Drawing Nos. 

A-l through A-34. A key to soil symbols and terms is found on 

Drawing No. A-35. The soil classification system for engineering pur

poses is further explained on Drawing No. A-36. 

Drilling was accomplished with a BK-8l hollow-stem auger drill rig 

equipped for soil sampling. Relatively undisturbed soil samples were 

obtained using a 2.42-inch inside diameter Converse Slli'11pJcr driven 

with a l40-pound hammer free-falling through a distance of 30 inches. 

Sampler driving resistance, expressed as blows per 12 inches of pene

tration, is presented on the boring logs at the respective sampling 

depths. The sampled soil is retained in brass rings l-inch in height 

which line the sampler. A representative portion of each sample \vas 

retained and carefully sealed in waterproof plastic containers for 

transport to the geotechnical laboratory. Additional samples were col

lected in 6-inch high stainless steel sleeves for environmental labora

tory analysis. Soils with stains and orders due to potential chemical 

contamination are noted on the soil boring logs. It should be noted 

that given the coarse grained materials encountered at the site, un

disturbed sample recovery was low. Also, the encountered materials 

993437 001 P:\RSONS BMI L .... mdfill 10-22-99 MKK 18.69BO 
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Appendix A - Field and Laboratory Investigations 2 

in the borings classified as' boulders could have also been cobble size 

as well as boulder size particles. 

Pocket Penetrometer 

At the time of drilling, pocket penetrometer tests (pp) were conducted 

in the ends of selected brass ring samples of fine-grained soils as they 

were received from the borings. The purpose of the tests was to give 

an indication of the unconfined compressive strength in tons per 

square foot (tsf) or unconfined shear strength in kips per square foot 

(ksf) of the soil. A Brainard-Kilman 8-170 pocket penetrometer was 

used. The results of the tests are presented in the Field or Laboratory 

Tests column of the boring logs, Drawing Nos. A-I through A-34. 

Laboratory Investigation 

Laboratory tests were conducted on representative soil samples for the 

purpose of classification, and determination of their physical proper

ties and engineering characteristics. The amount and selection of the 

types of testing for a given study are based on the geotechnical condi

tions of the project. Test results are presented in the summary boring 

logs and in this appendL"'{. A summary of the various laboratory tests 

conducted by our office for engineering purposes IS presented as fol

lows. 

The soil samples presently stored in our laboratory will be discarded 

30 days after the date of this report, unless this office receives a spe

cific request to retain the samples for a longer period. 

Moisture Content and Dry Density 

Data obtained· from these tests, performed. OJ) relatively undisturbed 

samples obtained from the field and in accordance with A8TM D2435, 

were used in the classification and correlation of the soils and to pro

vide qualitative information regarding soils strength and compressibil

ity. Test results are presented on the boring logs on Drawing Nos. A-I 

through A-34. 

993'<37 GCI PARSONS 8Ml L."uHlfil! 10.22-99 MKK 18·690G 
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Grain Size Distribution 

Grain size distribution for soil samples were determined by sieve 

analysis in accordance with ASTM C136. A sieve analysis is con

ducted by passing the soil through a number of different sized sieves 

and measuring the amount of soils retained on each sieve. The test 

results and grain size distribution curves are presented on Drawing 

Nos. A-37 through A-48. 

Atterberg Limits 

The liquid limit, plastic limit and plasticity index of a representative 

sample of the fine-grained soils were determined to aid in the classifi

cation of the soils and in the evaluation of other engineering parame

ters. The test was performed in general accordance with ASTM test 

method D4318. The results of the tests are tabulated in the following 

table: 

i , 
Plasticity Unified Soils Exploration , sample Liquid , Plastic : i i 

location j Depth, ft. i Limit, % limit, % Index Classification 

; 
8-1 30-35 NP 

, 
NP NP SM 

8-5 20-25 NP NP NP 5M 

8-10 30-35 NP NP NP 5M 

8-12 - i 10-15 NP NP NP 5M , 
-

8-101 I 39-40 105 71 34 , MH , 

8-101 
j 

54-55 54 44 10 ML : , 

8-102 ! 20-25 NP , NP NP 5M ; i , 
, , ; 

8-102 ! 49-50 88 , 58 30 ; MH , 

! 
, 

8-103 30-35 NP ; NP NP ! SM , , 

8-104 ! 10-15 NP i NP NP ! 5M , , 

8-105 ! 20-25 NP i NP NP ! SW-SM , ; i 

8-106 
1 

0-5 NP NP NP i SM , 

NP ~ NonpJastic 

993·137 GGI P .. \RSONS 0,\11 L."l.ndlill 10-22.99 MKK l3-69BG ® Converse Consult;)nts 
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Solubility 

Solubility tests were performed to determine the amount of water

soluble materials (principally gypsum) present in the soil. After drying 

a soil specimen weighing approximately 150 grams in a 60-degree 

centigrade oven, about 2 liters of tap water are passed through the 

specimen. The soil is then oven-dried and the amount of soluble ma

terials lost is calculated based on the original dry weight of the soil. 

The results of the solubility test are presented in the following table: 

Exploration 
I 

sample Depth I soil I solUbility 
Location (Feet) Description (% by Unit Weight) 

8·4 I 2·2.5 I FiJI- Poorly graded sand I 0.2 

8·5 I 10-15 I Silty sand with gr<)vel i 0.6 , , , 
8-8 I 19-20 I Silty sand with gravel I 

0.2 ; 

8-101 
I 

5-10 i Silty sand with gravel i 0.0 \ 
, 
I 

8-102 1 0-5 I Fill - Silty san d with i 0.6 , 
I ! gravel , ! , 

8-104 0-5 ! Silty sand with gravel 0.4 ( 

1 and cobbles 

8-106 , 0·5 ! Silty sand with gravel 0.0 

Consolidation 

The apparatus used for the consolidation tests is designed to receive a 

cine-inch high brass ring containing an undisturbed soil sample as it 

comes from the field. Tests were performed in general accordance with 

ASTM D2435 test method. Loads are applied to the test specimen in 

several increments, while resulting deformations are recorded at se

lected time intervals. Porous stones are placed in contact with both 

ends of the specimen to permit the ready addition or release of water. 

Samples are initially tested at their field moisture content. After con

solidating at the field moisture content with a 2 ksf surcharge load, 

the specimens are inundated with water. Additional consolidation that 

occurs with a 2 ksf load after the specimens are inundated with water 

(hydrocollapse) is measured. Subsequent consolidation with addi

tional loads is measured at the increased moisture content to deter

mine soil behavior under saturated conditions. Results of the tests are 

9<;3·\37 GCI P,\RSONS B.'.!l Landfill 10-22-99 />.IfK 18-6<)BG 
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Appendix A - Field and Laboratory Investigations 5 

shown on Drawing Nos. A-49 through A-56, entitled Consolidation Test 

and are summarized on the following table: 

EXploration I Depth 
I 

I I I I soil Dry Unit Moisture Hydrocollapse 
location I (feet) I Description I Weight, pcf Content, % I (percent)' , , I 

I I 
Silty sand with I i I 8·1 29·30 105 I 6 3.2 gravel I I 

8·8 I 3g.40 I sandy lean day I 57.4 J 64 I 0.4 

8·8 I 4g.50 I sandy lean clay I 69.5 i 51.1 ! .(J.6 

I I I 
, ; 

8·10 
54· 

sandy lean clay 60.7 I 67.7 I '0.6 54.5 I ! 
8·101 I 3g.40 I sandy lean clay I 65.8 I 45 I .(J.2 I I 

8·101 I 59-60 I sandy lean clay I 73.2 I 38.3 I .(J.6 , 
8·102 ! 4g.50 I sandy lean clay I 67.3 I 48.7 I .(J.5 

I 
, 

Well graded sand I 
I I 

I 
8·105 34·35 I with silt and gravel I 101 5 0.1 

NA: Not available 

* A negative sign indicates swell occurred upon inundation with water instead of collapse. 

'Laboratory Maximum Density 

Laboratory maximum density tests were performed on selected sam

ples of the granular soils. The purpose of the test was to define the 

compaction characteristics of these soils, and to aid in estimating soil 

shrinkage. The laboratory maximum density test was performed in 

general accordance with the ASTM D1557 test method. This test pro

cedure uses 25 blow of a lO-pound hammer falling a height of 18 

inches on each of five layers of soil in a 1/30 or 1/13 cubic foot cylin-

der. The test results are presented on 

61 and in the following table: 

! 
, 
i 

EXploration I Depth I soil I location I (Feet) Description 
i I . -

! 
8-1 I 20-25 I Silty sand with gravel 

8·5 ! 20-25 ! Silty sand with gravel , 
8·12 I 10-15 I Silty sand with gravel I 

8-101 l 5·10 I Silty sand with gravel 
i I Well graded sand 8-105 I 20-25 
I I With silt and gravel , 

99J4J7 GGI PARSONS Bl'>{[ LanclfiU 10·22.99 MKK 18·69BG 

Drawing Nos. A-57 through A-

Maximum Dry optimum Moisture 
unit Weight content Ipercent) 

(pcf) - of dry Weight) 

129.4 8.2 

132.1 , 8.2 

129.7 7.9 

130.6 8.7 

131.8 
, 
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Appendix A - Field and Laboratory Investigations 6 

Direct Shear Strength 

A progressive direct shear test was performed on selected undisturbed 

samples using a constant strain rate direct shear machine in general 

accordance with ASTM 03080. The test specimen was trimmed and 

placed in the shear machine, a specified normal load was applied, and 

the specimen was sheared until maximum shear strength was devel

oped. After the soil specimen had developed maximum shear resis

tance under the first normal load, the normal load was removed and 

the specimen was pushed back to its original undeformed configura

tion. Another normal load was' then applied, and the specimen was 

sheared a second time. This process was repeated for three different 

normal loads. Results of the direct shear test are presented on Figures 

A-62 through A-69 and in the following table: 

Angle of Internal i Coulomb Exploration Depth Soil 
Friction i Cohesion location (feet) Description 

. 
i (deg) (ksf) 
! 

8·4 
1 

14· 
14.5 i , Silty sand with gravel i 31 0.7 

8-5 
, 

14-15 ! Silty sand with gravel 43 0.3 

54· I 

8-10 
, 

sandy lean clay 26 0.85 54.5 ! 

8-12 
, 

14-15 , Silty sand with gravel 40 0.3 i , i 

8-101 I 39-40 
I 

Sandy lean clay 26 0.9 

8-102 
, 

20-25 ; Silty sand with gravel - 37 
! 

0.2 
.-

8-103 i 49-50 ! sandy lean clay 37 ! 1.0 i 

8-104 
, 

10-15 
, 

Silty sand with gravel 43 i 0.1 , , 

Chemical Analysis 

Chemical tests were perfom"led on a representative soil samples to m

vestigate the potential for soil corrosivity and chemical heave. Atlas 

Chemical Testing Laboratories, Inc. in Las Vegas performed the chemi

cal analysis for water-soluble sulfates and sodium in general accor

dance with ASTM 0516. The results of the chemical tests are :xe

sented on Drawing No. A-70. 

99J437 GOI PARSONS 8:>!{ L.lodfill 10-22-99 MKK tS-698C ® Converse Consult~nts 



Appendix A - Field and Laboratory Investigations 7 

I I Tcital Available 
Exploration Depth soil Percent I Percent Water Soluble 

location 

I 
(feet) Description Sodium I Sulfate sodium Sulfate 

I (%) I , 

8·5 I 1(}15 I 
Silty sand with 

I 0.Q7 I 0.13 i 0.20 , gravel I I , ! 

8·8 I 19·20 I 
Silty sand with 

I 0.07 i 
0.06 I 0.08 gravel I I 

8·101 I 5-10 I 
Silty sand with 

0.17 I 0.06 I 0.08 I gravel I 

I I Fill - Silty sand with 
I 

I I 
8·102 (}5 0.17 0.03 I 0.05 

, gravel I I , 
i I Silty sand with 

I 
, 

I I I 
, 

8·106 (}5 
gravel 

0.15 I 0.08 0.12 
! 

I I 
Silty sand with I 

I 
I 

8·106 29·30 I 0.15 0.06 
I 

0.08 , 
gravel , I , 

Permeability 

Falling head permeability tests were conducted on remolded samples 

in general accordance with modified ASTM procedure D2434. The soil 

was compacted in a mold 4.6 inches long and 4.0 inches in diameter 

to 85 or 90 percent of maximum dry density and at optimum moisture 

content. A falling head was applied to the sample and the flow of wa

ter through the sample was monitored. The permeability was calcu

lated after the flow rate had stabilized. The result of the falling head 

permeability test is presented in the following table: 

Exploration i Sample Depth I Soil i 
Location I (Feet) I Description I 

k (cm/s) 
; 

8·5 , 2(}25 l Silty sand with gravel I 5.3 X 1CJ' ; ! 
! 

1 Silty sand with gravel i 4.0 x 1CJ' 8·12 , 1(}15 ! , ! 
! 

I Silty sand with gravel i 1.0x1CJ' 8·102 , 20-25 • ! 

8·105 I 20-25 i Well graded sand with silt and gravel i 1.2x1CJ' 

Flexible wall permeameter tests were performed on selected samples 

by AP Engineering and Testing, Inc according to ASTM D5084. With 

the exception of one sample (B-I05), all tested samples were undis

turbed ring samples. The samples were placed in a triaxial machine 

with a constant confining pressure at the approximate i_~~place effec

tive stress pressures. Results were generally consistent with the fal-

993437 GCI PARSONS B;\j[ L-mdfi!l 10-22-99 MKK 18-690G ® Converse Consultnnts 



Appendix A - Field and Laboratory Investigations 8 

ling head permeability test results for . the granular materials. Labo

ratory results are presented on Drawing Nos. A-7l through A-76 and 

summarized below: 

Exploration I Sample Depth I Soil I 
Location I (Feet) Description I 

Ie (cmfs) 
I J 

8·1 I 14-15 I Silty sand with gravel I 1.57 X 10'" , , 
Silty S<lnd with gravel I 1.47x1c!' 8·4 , 24·25 I I 

8·8 i 44·45 
I 

! sandy silt I 2.90 X 1C!' 

8-12 I 39-39.5 I Silty clay I 1.76X1C!' I 
8-103 . i 44-45 I Silty clay I 3.83 X 1C!' 

8·105 • I 3G-35 i Silty sand I 3.05X1c!' 

• Sample remolded to 85% relative compaction at optimum moisture. 

993'.37 GGI P.'\..qSONS BM! L-mdfiH to-22-99 MKK lB-69BG ® Converse Consult<lnts 



Log No. S- 1 

Date of Drilling: 9123i99 
Driller: T. High 

.. ";~) ? L:.l Logged By: M. -Stacy 

..l 

L0C3tion: Sl!e Ora\\'in~ No.2 
Borehole Diameter. 8; 
Groundwater Depth (fl.): 53.0 

Ground Surfnce Elevation (ft): Not Avaibblc 
Equipment: BK·81 Hot1o\~ Stem Auger 
Driving Wl and Drop: 140#130" 
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SUMMARY OF SUBSURFACE CONDITIONS 
This log is part of the report prepared by Converse for this projctt and should 
be read with the report. This summary applies only at the IOCJtion Zlnd time of 
the exploration. Subsurtjce conditions may difi'er at other locations nnd mny 
change at this location with the pass:1ge of time. The data presented is a 
!o;implilieu model of the actual conditions encountered. 
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Log No. B- 1 

Date of Drilling: 9123/99 
Driller. T. High 

By: M. St~cy 

Location: Sce Dnn .... ing No.2 
Borehole Diameter: 8" 
Groundwater Depth (ft): 53.0 

Ground Surface Elevation (ft): Not AV<lilable 
Equipment: SK·81 Hollow Stem Auger 
Driving Wt. and Drop: '\40#130" 
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SUMMARY OF SUBSURFACE CONDITIONS 
This log is part of the report prepared by Converse for this project and should 
be read with Ihe report. This summary applies only at the location 3nd time of 
the exploration. Subsurfuce conditions may differ at other locations and moy 
ch:mge at this location with the passage of time. The daLl presented is a 
simpJitied model of the actual conditions encountered. 
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Log No. 8- 1 

DJtt: ot' Drilling: 9/23/99 Location: S~ Drawing No.2 Ground Surface Elevation (ft): Not Available 
: i, Driller: T. High . Borehole Diaml!ler. 8" Equipment: BK·81 Hollow Stem Auger 
:,' Logged S ... · M Stacy Groundwater Depth (n)' 530 Driving Wt and Drop' 140:;130" 
~~~~--~~------------~~--------------~----~-------.--,---,---.---~ 

· . · . . ' .' 
.- 50 -: ".: .. 

., 

;-56-

::: .
:;...: 

, . 
· . · . 

· . · . 

SlJIv[MARY OF SUBSURFACE CONDITIONS 
This log is part oflhe report prepared by Converse tor this project and should 
be rend with the report. This summary applies only at the locn.tion and time of 
the explomtion. Subsurfuce conditions may differ at other I~lions and mny 
change at this loc:uion with the passage of time. The dotJ presented is a 
simplitied model of the actual conuitions encountered. 

SILTY SAND With Gruyel (SM); dense, grayish brown, 
slightly moist 

-very dense 58/1" 
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Log No. 8- 4 

Dole of Drilling; 9/13/99 Location: See Drawing No.2 Ground Surface Elevation (ft): Not Available 
Driller: T. High Borehole Diameter: 8'" Equipment: BK-81 Hollow Stem Auger 
Loggd By: M. Stacy Groundwater Depth (ft): 54.5 Driving WI. o.nd 140#130" 
"i~:,:.::-:=r'---'===~=-=-----=-:=-=-;F~----r~-r---.-
i3SUMMARY OF SUBSURFACE CONDITIONS 
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This log is part of the report prepared by Converse for this project and should 
be rcod with the report. This summ:HY npplies only at the location and time of 
the cxplorotion. Subsurilice conditions may diller at other locations and may 
Ch:UII2C at this location with the pnssage of time. The data presented is n 
simpfilied modd orthe actual conditions encountered. 

FILL: SILTY SAND With Gravel; brown, dry 

--POORLY GRADED GRAVELLY SAND 
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Log No. 8- 4 

D:He ofDrillilll.!: 9/13/99 
Driller. T. Higll 
Logged Bv' !vi SI.:lCY 

Location: See Drowing No.2 
Borehole Diameter. 8" 
Groundwater Depth (ft)' 545 

Ground Surface Elevation (n): Not Available 
Equipment: BK·81 Hollow Stem Auger 
Dri\ing WI and Drop' t<lOflI30" 
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SUMMARY OF SUBSURFACE CONDITIONS 
This log is part of the report prepared by Converse for this project and should 
be read with the report. This summary applies only at the loco.tion o.nd time of 
the exploration. Subsurlnce conditions may differ o.t other locations o.nd may 
chonge at this location wilh the pas.'>Oge of time. The dnt.l presented is a 
Silllplilied model of the actual conditions encountered. 

SILTY SAND With Gravel (SM); very dense, brown, dry 
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Log No. S- 4 

Date ofDriliing: 9/13/99 
Driller. T. High 

By: M. Stacy 

LOC!I!ion: See Dr;l\ .... in~ No. 2: 
Borehole Dinmeter. 8';
Groundwater Depth (11): 54.5 

Ground Suruce Elevation (ft): Not Available 
Equipment: BK-81 Hollow Stem Auger 
Driving Wl and Drop: 140#130" 
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SUMMARY OF SUBSURFACE CONDITIONS 

This log is part of the report prepared by Converse tor this project o.nd should 
be fe::ld with the report. This summary applies only at the location and time of 
the c);:ploratioll. Subsurface conditions may differ at other locntions and may 
chnngc at this location with the pnSS-:lge ot'time. The dnta presented is n 
::;imp!ilietl moot:! ufthe :lctunl conditions encountered, 

M); very dense. brown, dry 
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Log No. 8- 5 

Date of Drilling: 911 5i99 
Driller. T. High 

Loc~{jon: See Drawing No.2 
Borehole Di~meter. 8" 
Groundwater Depth (ft): 52.5 

Ground Surf:J.ce Elevation (ft): Not Available 
EQIJipm"'t: BK~81 Hollow Stem Auger 

Logged By: M. Stacy and 140#130" 
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SUMMARY OF SUBSURFACE CONDITIONS 
This log is part of the report prepared by Converse lor this project and should 
be read with the report. This summary applies only at the location and time of 
the exploration. Subsurt'ace conditions may ditTer:J.t other locations ~nd may 
change at this location with the passo.ge of time. The dau presented is;1 
simpliLied mode! ot" the :J.ctual conditions encountered. 

FILL: SILTY SAND tan, 

-slightly moist 
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Log No. 8- 5 

Date of Drilli ng: 911 5.'99 
Driller. T. High 

Location: Sec Drawing No.2 
Borehole Diameter. 8" 
Groundwater Depth (ft): 52.5 

Ground Surface Elevation (ft): Not Avaibble 
Equipment: BK·81 Hollow Stem Au£cr 
Driving Wt. and Drop: I~O#130" By: M.Swcy 
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SUMMARY OF SUBSURFACE CONDITIONS 

This log is part of the report prepared by Converse for this project and should 
be read with the report. This summary applies only at the location and time of 
the exploration. Subsurfu~ conditions may differ at other locations and may 
ch,:mge at this Icx:ation with the pasS3ge of time. The dne:} presented is ll. 

simplilied mode! orlhe actual conditions encountered. 

dense, tan, slIJgml) 

---very dense 

CLA YEY SAND Wilh Gr''''eI (SC); dense. dark brown. 
sligiHly moist 

SILTY SAND With Granl (SM): dellse, bbck. slig.htly moist 

---vcry dens~ 

---with cobbks 

1..xJ 35i5" I 

35/G" 

. .... ,' ,'. 

50/3" 

50/6" 

G;P;C 

6 , I 12 ; 

. "! -<: '.o- '.~ '" .~: ' .... 
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Log No. B- 5 

Dale at Dril!in~: 9/J 5/99 Loc:ltion: See Drawing No.2 Ground Surbee Elevation (ft): Not Avail::tble 
Driller: T. High' Oarellole Diameter. 8" Equipment: BK·81 Hollow Stem Auger 
Logged ny' M Stacy Ground\Valcr Depth (ft), 525 Driving WI and Drop' 140#130" 
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~ This log is p:lrt of the report prcp:ued by Converse for this project and should e ~ be rend with the report. This summary 3pplies only 3t the location and time of 
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Log No. B- 8 

Date o!Driliing: 9/14/99 Location: See Drawing No.2 
Borehole Diameter. 8" 

Ground Surface Elevation (ft): Nol Available 
Equipment: BK~81 Hollow Stem Auger 
Driving Wt. ;lod Drop: 140#/30" 

;~; Driller: T. High. 
" :l w Logged : M. 
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SUMMARY OF SUBSURFACE CONDITIONS 
This log is part of the report prepared by Converse for this project and should 
be rend with the report. This summary applies only at the location and time of 
the exploration. Subsurlacc conditions may ditTer at other l0C3.tions and may 
change ::tt this location with the JXl.SSUge of time. The data. presented is a 
simplilied mode! of the actual conditions encountered. 
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Log No. B- 8 

Date of Drilling: 9/\4/99 Location: See Dr:lwing No.2 Ground Surfnce Elevation (ft): Not Available 
Driller. T. High' Borehole Diameter: 8" Equipment: BK~81 Hollow Stem Auger 
Logged By: M. Ground,voler Deplh Cft): 58.0 Driving Wt. and Drop: 140#130' 
~~~~~----~--~~----------~--~-----'-.--r-~--~ 
(5 SUMMARY OF SUBSURFACE CONDITIONS 
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This log is p:m of the report prep.ucd by Converse tor this project nnd should 
be re.o.d with the report. This summary <lpplies only at the location ::lOd time of 
the c:\:ploration. Subsurlace conditions may differ at other loc:ltions nnd may 
change at this location with the paSS!lge of time. The dam presented is a 
simplified model of the actual conditions encountered. 
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Log No. S- 8 

9/14/99 Location: See Drawing No.2 
Borehole Diameter: 8" 
Groundwater 58.0 

Ground Surface Elevation (ft): Not Available 
Equipment BK·81 Hollow Slem Auger 
Driving Wt, and Drop: 140#130" 

SUMMARY OF SUBSURFACE CONDITIONS 
This log is part of the report prepared by Converse lor this project and should 
be r~d with the report. This summary applies only at the locJtion and time of 
the explorotion. Subsurface conditions may differ at other locations and may 
change at this l~tion \vith the pas~ge of time. The d.:l.t:J. presented is :l. 

simpliued model of the actual conditions encountered. 
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Log No. 8-10 

Date of Drilling: 9/13199 Loc::ltion: See D~wing No.2 Ground Surface Elevation (ft): Not Available 
Driller. T, High. Borehole Diameter. 8~ Eq,uipme"t' BK~81 Hollow Stem Auger 

:':.///; By: M. Stacy Groundwater 46.5 and 140#130~ 
y~~~~~~----~~~~~~~~------~~~~~~~~---.--~--,---~----

} / 

5 SUMMARY OF SUBSURFACE CONDITIONS 
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This log is part of the report prepared by Converse for this project and should 
be read with the report. This summary opplies only at the location and time of 
the exploration. Subsurilice conditions may differ at other locations and may 
ch<lnge at this Ioca.tion with the passage of time. The dab presented is 3 

simplified model of the actual conditions encountered. 
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Log No. 8-10 

D:lte of Drilling: 9/13/99 
Driller. T. High 
Logged By: M Stacy 

L~tion: See Drawing No.2 
Borehole Diametc-r: 8" 
Groundwater Depth (ft)' 46 5 

Ground Surface Elevation (it): Not Available 
Equipment BK·81 Hollow Stem Auger 
Driving Wt and Drop' I~O#/30" 

· ' 
-32 _. 

, . 
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SUMMARY OF SUBSURFACE CONDmONS 
This log is JXlrt of the report prep:lred by Converse for this project and should 
be re:td with the report. This summary applies only at the location and time of 
the exploration. Subsurface conditions may differ at other locations and may 
change at this !~tion with the p::lssage of lime, The dam presented is a 
simplilicd mode! otthc actual conditions encountered. 
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Log No. 8-10 

Dale of Drill ins: 9/IJ/99 Loc.:J.tion: S<:c Dmwing No.2 Ground Sur6.c¢ Elevation (ft): Not Available 
Driller: T. I Borehole Diameter. 8~ Equipment: BK·81 Hollow Stem Auger 

. ./. Logged Groundwater Depth (11): 46.5 Driving WI. .:lnd Drop: 140#130" 
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SUMMARY OF SUBSURFACE CONDITIONS 
This log is part of the report prepared by Converse tor this project and should 
be fe3d with the report This summary npplies only at the location and lime of 
the expJorn.tion. Subsurface conditions ffiny differ at other toea.tions .:lnd may 
cho.oge <llthis location with the passage of time. The dab presented is a 
simpii!ied modd of the :lctll:ll conditions encountered. 

LEAN CLAY 

I 
13 'Ful 

:. ~. ~ ."' . . 

'., . 
:... . .;:.., - ... ~" 

SILTY SAND \Vith Grovel on" Coliche Nodules (Sol); 
mcdilull dellse, chrk brO\\11. moist 

S,\CiDY LEe\N CL\ Y (CLl; ver, stLtT cLJ.rk gra;ish browll 

PRELIMINARY GEOLOGIC AND GEOTECHNICAL INVESTIGATION 
Basic Management Incorporated 

Clark County, Nevada 

30 

26 

16 

17 106 

68 60 

I ; 

DS 
~p=I.5 

;-d SPT Sampler (white svmbo! r!O reco\'er:) 

Project 1<0. 

99-33437-01 

A-15 

i 
I 
! 



~ 
0 
:-
CO 
Cl 
OJ 

t 
-c 
is 

Log No. 8-12 

Dale ofDri!ling: 9/14/99 
Drilkr: T, High 
Loggd By: M. SI!l.CY 

loc.1tion: See Drawing No.2 
Borehole Diameter: 8" 
Groundwater Depth (ft): 37.5 

Ground Surf::tce Elevation (ft): Not Available 
Equipment: BK·81 Hollow Stem Auger 
Dri,,-ing WI. and Drop: 140#130" 
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SUMMARY OF SUBSURFACE CONDITIONS 
This log is p.:l.rt of the report pretxtred by Converse for this project and should 
be rc!ld .... ith the report. This summary 3pplies only a.t the location and time of 
the exploration. Subsurface conditions may differ at other locations and may 
change at this !~tion with the p!lSSD.gc oltime. The data presented is a 
simplified model of the aCIlL:ll conditions encountered. 
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Log No. 8-12 

Dale ot'Driliing; 9/14/99 
Driller. T. High 

By: M:St:lcy 

Loco.tion: See Drawing No.2 
Borehole Diameter. 8" 
Groundwater Dc.pth (ft): 37.5 

Ground Surface Elevation (ft): Not Availo.blc· 
Equipment BK·8 t Ho!1ow Stem Auger 
Driving Wl :lnd Drop: 140#/30" 
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SUMMARY OF SUBSURFACE CONDITIONS 
This log is part of the report prepared by Converse for this project and should 
b¢ read with the report. ThLs summary applies only at tht:: Ioca.tion and time of 
the exploration. Subsurfuce conditions may differ at other locations and may 
change at this l0C3tion with the passngc of time. The dnta presented is a 

" simplified mode! Orlne octual conditions encountered. .~ 
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Log No. 8-12 

Dol, of Drilling: 9114199 
Dotler. T. High 

Location: See Drawing No.2 
Borehole Diameter: 8" 
Groundwater Depth (11): 37.5 

Ground Surf:l.ce Elevation eft): Not Available 
"q'"p,~"lC BK·al Hollow Stem Auger 

Logged By: M. SIa'y ond 140#/30" 

,sUMMARY OF SUBSURFACE CONDITIONS So.mplcs 

>- 2 This log is p:::trt of the report prepared by Converse tor this project and should '" OJ 
0 '" be reo.d with the report. This summary applies only at the location and time of " f.:.l q ~ 
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the e:-.-plorntion. Subsurfucc conditions may ditrer :It other locations and may g !! .g change at this locution with the p:lSSJ.ge of time. The data presented is a 0 "' < " 131 "- simplilied model ot[hc actual conditions encountered. ~ 
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Log No, B-101 

Dale of Drilling.: 9:'20/99 Location: See Dmwing No.2 Ground SUrUce Elevation (ft): Not Available 
Driller: T. High· Borehole Diameter: 8" Equipment: SK·8l Hollow Stem Auger 
L03Sd By: M. S""y Ground,,,,,, D<p,h (1\): 42.0 Driving Wl and Drop: 140#/30" 

-~~'I'~------~------~--~--~II-'~--~ 
<:5 SUMMARY OF SUBSURFACE CONDITIONS 
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This log is part orlhe report prejXlIed by Converse lor this project and should 
be read with the report This summary applies only at the locanon and time of 
the exploration. Subsurface conditions may differ at other locations and may 
change at this loc.ltion \Vith the p:1SS.lge of time. The d.::tto. presented is a 
simp!ilicd model of the 3ctU:l! conditions encountered. 

SILTY SAND With Gravel (SM); occasional cobbles, 
medium dense, tan, slightly moist 
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Log No. 8-101 

Date of Drilling: 9/20/99 Location: See Drawing No, 2 Ground Surface Eleyation (ft): Not Available 
Driller. T. High Borehole Diameter. 8R Equipment: 8K~81 Hollow Stem Auger 
Logged Bv: M Sl.'lcy Groundwater Depth Cft)· 420 Driving Wt and Drop' 140#130" 
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SUMMARY OF SUBSURFACE CONDmONS 

This log is part of the report prepared by Converse for this project and should 
be fc:l.d with the report. This summary applies only at the I~tion and time of 
the e:-,.-pJorotion. Subsurfuce conditions may differ at other !~tions and may 
change at this !oc.:J.tion with the pasS.:J.ge of time. The d:lll presented is a 
simplilicd modd oCthe :lctual conditions encountered, 

SILTY SAND With Gravel (SM); occasional cobbles, verY 
dense, tan, slightly moist . 
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Log No. 8-101 

D:lt~'ofDrilling: 9/20/99 L~t;on: See Drawing No.2 Ground Surface Elevation (ft): No! Available 
Driller: T. High, Borehole Diameter. g" Equipment: BK·81 Honow Stem Auger 
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SUMMARY OF SUB SURF ACE CONDITIONS 
This log is part artne report prepared by Converse for this project and should 
be read with the report. This summary applies only at the location and lime of 
the exp!oro.tion. Subsurtb.ce conditions may differ at other locntions and may 
chnngc 3t this lClC.1tion with the JXlssage of time. The d.:lta presented is a 
simpliGed mode! of the 3crual conditions encountered. 
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Log No. 8-102 

Date ofOnlling; 9123199 Location: See Drawing No.2 Ground Surface Elevation (ft): Not Avaibble 
"-.f\ Driller: T. High Borehole Diameter. 8" Equipment: SK-8l Hollow Stem Auger 

l _L~O~gg~e~d~B~l~':_~~I~,~STto~ey~ ______ ~G~ro~u~n~d~w~,~te~r~D<~p~ili~(~tl~)~:~4~3~,O~ __________ ~~'~'~W~,-~o~n~d~D~ro~p:~14~O~#~D~O~· ____ r' __ -r ____ ,, ____ .-____ ___ 
"1 r 
(3 

" 
S 

j 

~ 
" " 

CO a 

I-
e-

26 -.; 
:: 1

0 

, 
1 , •• 

, ~ 'I 
: .. ' .. 

r', 

• 7 i '. . ~ ~; 

~ 28 -'. .' . 
, 0 

, .. 
· . ': 

o -· . -- 30 -. . .. ... 

o· • 

· . 
-32 --

o • 

· . · . · . 
-3-1. - ••• · . 

• 0 

o • 

~.36-. · . 
· . 

. .. " "' 

.' .. 
::; - 38 , . 

---, '. ----. 
-- .. 

SU1vlMARY OF SUBSURFACE CONDITIONS 
This log is part of the report prepared by Converse for this project :lnd should 
Ix: re:ld with the report. This summary applies only at the location and time of 
the c:-.:ploration. Subsurface conditions may differ at other loc.:ltions and may 
ch:lnge:'lt this location with the passage of time. The data presented is a 
simplified model clthe actual conditions encountered. 
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Log No. B-102 

D:J.\C of Drilling: 9/23199 Location: Sec Drawing No.2 Ground Surface Elevation (ft): Not Avai!!tb!c 
•• '., Driller: T. High Borehole Diameter. &" Equipment: BK~81 Hollow Stem Auger 
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SUMMARY OF SUBSURFACE CONDITIONS 
Thisiog is part aLthe report prepared by Converse tar this project and should 
be read with the report. This summary applies only at the loc:nion and time of 
the c:-:ploration. Subsurface conditions may differ at other Ioca.tions nnd may 
change at this loc.'1tion with the p~gc of time. The do.ta presented is a 
simplified mode! olLhc actual conditions encountered. 
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Log No. 8-103 

Date of Drilling: 9f21/99 
Driller. T. High 
Logged By: M. Suey 

Locn.tion: Sec Dr:Hving No.2 
Borehole Dio.meter: 8" 
Groundwo.ter Deplh (It): 42.5 

Ground Surface Elevation (ft): Not Available 
Equipment: BK·31 Hollow Stem Auger 
Driving WI. and Drop: [40#130" 

SUMMARY OF SUBSURFACE CONDITIONS S:lmples 

2' This log is pnrt of the report prepared by Converse tor this projet;! :lJld should 'iJ 

" be read with the report. This summary applies only at the location :lod time of ~ 
S .3 the exploration. Subsurtace conditions may differ at other locations and may " 5 ;;; 

change at Ihis location with the p;1SSage of time. 111c dato. presented is a '-' '" ~ ~I simplilicd mode! of the actual conditions encountered. .~ ::.:: > 
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Log No. 8-103 

DJ!C of Drilling; 9121/99 
Dril!cr. T. High 

Location: See Drawing No.2 
Borehole Diameter. 8" 
Groundwater Depth (ft): 42.5 

Ground Surf.1cc Elevation eft): Noe Available 
Equipment: BK-81 Hollow Stem Auger 
Driving Wt. and Drop: 140#/30" LogS,d By: M. S""y 

SUMMARY OF SUBSURFACE CONDmONS Samples 

<2 This log; is part of the report prepared by Conver'S(: for this project and should 

" be fe:J.d with the report. This summary applies only at the location and time of ~ 

" "'" 0 the cxplor.ltion. Subsurface conditions may differ at other locations and may ..J " ::. ? ch3.nge nt rhis location with the p..1.Ssugc of time. The dat:l presented is a " '" ~ simplified mode! orlhe actual conditions encountered. ~ 
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With Gravel (SM); medium dense, tan, dry 

--with cobbles, very dense 
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Log No. 8-103 

Dale of Drilling: 9f21/99 Location: Sec DrawinlZ No. 2 
Borehole Diameter. 8: 

Ground Surf~ce Elevation (ft): Not Available 
Equipment: BK-& t Hollow Ste~ Auger ... ..; Driller. T. High-

/' Logged 8y: M. 
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Groundwater (it): 42.5 Driving Wt. and 140#130" 

SUMMARY OF StiBSURFACE CONDITIONS 

This log is part of the report prepared by Converse tor this project and should 
be read with the report. This summary npplies only at the location and time of 
the exploration. Subsurtoce conditions may differ at other 10000lions and may 
change.:lt this location with the passage of time. The data presented is a 
sirnplilicd mode! of the aCIU:l1 conditions encountered. 

LEAN CLAY (CL); very dark brown, S!l!2l1tlY 
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Log No. 8-104 

DatI! of Drilling: 9121199 
Driller: D. WilsOn 
Logged By: M. 

LQC:ltion: Sec Dmwing No.2 
Borehole Diameter. &~ 

Groundwater Depth (t'c.): 43.5 

Ground Surfucc Elevation (0:): Not AV::l.ilablc 
Eql';p,m"ot; BK·81 Hollow Stem Auger 
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and Drop: 140#130" 

SUMMARY OF SUBSURFACE CONDITIONS 
This log is part of the report prep.ued by Converse for this project and should 
be read with the report. This summary applies only at the t~tion and time of 
rhe exploration. Subsurface conditions may differ at other 1000tlons and may 
change at this loeation with the pass..'lge of time. The data prc-scnted is-a 
simplilicd mode! at the actual conditions encountered. 
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Log No. B-104 

Date"ot' Drilling: 9/21/99 
Driller: D. Wilson 
Logged By: M. StlCY 

Loc:aion: See Dm\'<lng No.2 
Borehole Diameter. 8 M 

Groundwater Depth (ft): 43.5 

Ground Surface Elevation Cft): Not Available 
~uipment: BK·81 Hollow Stem Auger 
Driving Wt. and Drop: 140#f30" 

.- "6-

~;-58 -

SUlv!MARY OF SUBSURFACE CONDITIONS 
This log is p:1rt of the report pretxtred by Converse for this project and should 
be r~d with the report. This summary applies only at the location and time of 
the exploro.tion. Subsurface conditions may differ at other locations and may 
change.1t this loc.:uion with the p:1Ss.agc of time. The da~a presented is a 
simplified model of lhe actual conditions encountered. 

SAND AND GRAVEL; hard, tan, 
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Log No. 8-105 

t Date of Drilling: 9122199 
',:{ Driller. T, High ' 

Location: See Drawing No.2 
Borehole Diameter. 8~ 

Groundwater Depth (tt): 30.0 

Ground Surface Elevation (ft): Not Available 
Eq"ip.ne,": SK·81 Hollow Stem Auger 

, Logged By: M. Stacy and Drop: 140H130" 

1-
'-
!-
L f) 
i 

" . .. • .: . ' , • ... :: .: 
I: :., ... ,. 

~:: :~ .: 
· .: . 
· ... 
: ." . : ~ .: , . 
· . · . 

· ' ... 
· . 

· . 

SUMMARY OF SUBSURFACE CONDmONS 

This log is part of the report prepared by Converse for this projrx:t:md should 
be read with the report. This summary applies only at the location and time of 
the exploration. Subsurface conditions may differ at other locations and m:ly 
change at this locO-rion with the pas5.'lge of time. The dat:!. presented is:1 
simplilicd model of the :!c!ual conditions encountered. 

SAND With Clay and Gravel; tan, dry 
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-with cobbles, very dense 
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Log No. 8-105 

Date of Drilling: 9i22J99 L~tion: Sec Drawing No.2 Ground Surface Elev::ttion (ft.): Not Available 
Driller. T. High Borehole Dinme!er. 8~ Equipment: BK·81 Hollow Stem Auger 
Logged M. Groundwater Depth (ft.): 30.0 Driving Wt. nnd 140#/30" 
~~~~~~------~~~~~~~~------~~~~~~~~~-,--,---,---,----

5 SUMMARY OF SUBSURFACE CONDITIONS 

" 

I 

~ " .'" 
i!" ." .. 
,.. .. .. : .. , 

:--28-;' .... 
'.. ~ .. ''', · . 

· . 
· . "J-

· . 
· . 
· · . 
· • · · · · .. '. · · . · · . : · --:36- " · · · 

: ": ........ 

This log is p3rt of the report prepared by Converse lor this project and should 
be rcod with the report. This summary applies only o.t the location and time of 
the exploration. SubsurUtce conditions m:ly dilTer o.t other !0C3tions :lIld may 
change nt this !OC<ltion with the pass..:1gc of time. The dat,., presented IS a 
simpliued model of the actu;:ll conditions encountered. 

WELL GRADED SAND With and Gravel 
dense, grayish brown, slightly mOist 
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Log No. 8-106 

Date ofDri!lin2:: 9/22199 Locotion: See Dr.lwing No, 2 Ground SUrUce Elevation (ft): Not Available 
j-/, Driller. T, High' Borehole Diameter: 8~ &J"ip,m"'t SK·81 Hollow Stem Auger 

Logged By: M. St:lcy Groundwoter 30.0 and 140#(30" 
~~~~~~------~~~~~~~~------~~~~~~~~--~--~--,---.-----
o SUMMARY OF SUBSURFACE CONDITIONS Samples 
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This log is part of the report prepared by Converse for this project and should 
be rc.1d with the report. This summary applies only at the location and time of 
the explor.ltion. Subsurfucc conditions may differ nt other loc:ttions and may 
chlnge 3t this locntion with the p:lss..'\g.e of time. The data. presented is i:I 

simplified mood ofthc actU3l conditions encountered. 
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. 0: of Drilling: 9/22199 Location: Sec Drawing No.2 
!~;.)'::r: T. High Borehole Diameter. &~ 

Log No. 8-106 

Ground Surface Elevation (ft): Not Available 
Eq"ip,ne<lt: BK-81 Hollow Stem Auger 

""d 140#/30" ~' jed B:-= M. Stacy Groundwater Depth (ft): 30.0 
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SUMMARY OF SUBSURFACE CONDIT[ONS 

This log is part of the report prepared by Converse for this project a.nd should 
be read with the report. This summary applies only at the location and time of 
the e.'<.ploration. Subsurlace conditions may differ at other locations and may 
change at this location with the passage of time. The dau presented is a 
simplified model of the actu:::d conditions encountered. 

SILTY SAND With Gravel (SM); dense, <'rd'mll bro"n, 

-with cobbles 
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KEY TO SOILS SYMBOLS AND TERMS 

Terms used in this report for describing soils according to thier texture and grain size 
y/; _____ :.:....dc.is:..tc.r::ib..:u::ti..:o"-n.::.s-=-0_rec.cc9"'e:.:.n::ec-r:..ol"'IYC-C-in:.:.....::.oc.::.c:..o:..r..:d-,o"-n.::.c.::.e-,w"itcch-=-th:.:.o,----U,,Nc.Ic-F1,,-E:.:0c...:S'-j°ccIL:..Sc..cC:..:lA:....:S-'S::IFI-'C:..Ac.T'--IO-"'--N"--'S'--Y-'S-'-T=EM:::... _______ -1 

TERMS DESCRIBING CONDITlON, CONSISTENCY, AND HARDNESS SIZE PROPORTlONS 

COARSE GRAINED SOILS (major portion retained on No. 200 sieve) includes 
clean gravels, silty or c!ayey grovels. and silty. clayey. or gravelly sonds. 
Consistency is rated according to relative density. as determined by 
laboratory tests. 

(L~RlpnvE 1f'!;,1 
very loose 
loose 
medium dense 
dense 
ver; dense 

RFI..6 liVE DENSITY 
a to 157-

15 to 407. 
40 to 707. 
70 to 857. 
85 to 1007. 

FINE GRAINED SOILS (major portion passing No, 200 sieve) includes 
inorganic and organic silts and clays. gravelly, silty, or sandy days, and 
clayey silts. Consistency is rated according to shearing strength as 
indicace;d by p~netrometer readings or by direct shear tests. 

OESCRIPnvE fER,\'-! SHF~8 STRENGTH (k,f) 
very soft less than 0.25 
soft 0.25 to 0.50 
fi (r:l 0.50 to 1.00 
sti ff 1.00 to 2.00 
ve:y s:iff 2.00 to ".00 
nc .... :J L.OO end up 

P,QCK i:,.c1vj"~::. 0::,; i"G'.Ie:s , -::C)o'Dies, .... OC ..... , cebc"e, en<=! bec:-:)ck mc:tericis, 
Hereness is re~cted (0 ii::=G id"2n~;fic8tiC'l procedures descr:bed :::=!ow, 

S;..1~AR Si.=<:ENGT:"; ('-(sf) 

ccn b~ dug by ;,cnd C:-1C ',::ris:lej b:1 
fings .... ::; 

fricbk~, CCil ::'2 <;y~qS'c! ce::::)i;t ...... ;:;, 

k:"life end w;fI cruiTl:;de re·::;ci;/ u,.d,:;:"" 

:':nife scrota:. 1~C:'/e3 CUSc ~"',::C2 c.-,s '.., 
',."iths(o,.d c fe''''' n,:.;iTli"-;,2:- 01.')· .... 3 b,:;:0,~~ 

b:-'O!-:Jkir:g 

SCrG(cned with k"if~ with ciff:c:.Ji~y c .. ":: 
is difficult to :;:reG~ with ilCr;,me .... tiC"':: 

DESIGNAnON 
trace 
few 
Httle 

PERCENT BY WeiGHT 
a to 5 

5 to 10 
15 to 25 

some 30 to '.5 
r-------------------~~ __ ~ 

SOIL TYPE GRAPHIC KEY I S;/t Lean Coy 

Siit Fat Cfcy 

Sc,-.:::; 

so:~ "CO" GRA?HIC KeY 

';;.:;1] s ~ 
.::;,',/ """:OIS;: 

,-------- ._--------'------.--_ .. -_.... . .. _ ......... .. 

f\ !..i-:::;l..\;.d!": ?~-::;3:.ic 
Li..-;-,:i~s 

C Consolidc::o .• 

G Grein 
,~-Volue 

S ..... ~!I 

Soi-..:bilit, 

GROU.'iD\VA'TcR LE.lJEL KE'( 

\.'/C~':; :,::';e; du .... ing drilling 
St::'J;;i:~:j ',,·::,er level 

ell Cher.'!icc\ 
Disp Dis.::.er::;:c., 

DR DhU Ra:-= 

Hortjcl!l~urcl Tes~s 

Permeability 

Chemical Hecve 
Compcction 

Unconfined CornDr~ssi'le 
Strength (tsf) , 

R 
RV 
S 
Sol 
T 
UU 

iricx:ci ~i ________ _ 

Unconsoi;cc:~-:::, I 'NELL O::S':G~J GRAPHIC KEY OS Direct She:::- Uncrcined 

----------------------------------~ 
SAMPLER TYPES 

00 CO:'lv:!rse Sc,'71pier ~ 
~ St:::ldcrd Penetration 0 Test (SPT) 

~ Sheloy SGmpler m 
® CONVERSE CONSULTANTS 

Converse Sampter 
(no recovery) 

SPT Samoler [JJ (no 

Bulk 

reco'~ery) 
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COARSE-GRAINED SOILS 
),10(8' than 50X relainEld 
on Ho. 200 sieve 

FINE -GRAINEO SOILS 
SOX or more posses 
the No. 200 sieve 

HIC:-!:" Y O;=?G,'.,NiC SOilS 

ASTM Designation: 02487-93 
(ASTM version of Unified Soil-·Classification System) 

Criteria for Assigning Group Symbols 
and Group Names using Laboratory Tests' 
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Date sampled: Oct 1999 

Location: B 1 @ 20-25' 
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Date sampled: Oct 1999 
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TEST SUMMARY 

Silty Sand with Gravel 

GRAIN SIZE DISTRIBUTION TEST REPORT 
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, CHEMICAL 

PHYSICAL 
FORENSIC 

Samgle 
No, 

Atlas Chemical Testing Laboratories 
2120 Western Avenue, Suite C-6 - Las Vegas, Nevada 89102 

(702) 383-1199 -Fax (702) 383-4983 

ACT LAB NO: 

PROJECT NO: 

Location 

3-5 

3-l0l 

3-106 

9218(b) 

99-33437-01 

DATE: 

P.O.: 

LAB ID: 

WATER SOLUBLE SALT ANALYSIS IN SOIL 
1:5 (soil:water) Aqueous Extraction 

AVAVA 3500-Na D, ASTlv! D 516 
Bill LANDFILL 

Water Soluble 

Depth Sodium Sulfate (SO,) 
(Feet) (percent) (Perceet) 

10-15 0.07 O. 13 

19-20 0.07 0.06 

5-10 tJ . ~ 7 O.OS 

0-5 O. II 0.03 

0-5 'J. 1 S 0.03 

29-30 O. :'5 O.OS 

member of 
AMERICAN SOCIETY FOR 

TESTING MATERIALS 

October 13, 1999 

18154 

Total Available 

Water Soluble 

Sodium Suu2.Ee(N3,SC 
(Pe,cerE) 

0.2:, 

O. ':J3 

O . .:0 

0, ,-, C 
,~J 

A-7C 

Notes: The results for each constituent denote the percentage of that analyte, at a 1:5 (soil:water) e~~tr-';0tion ratio, which is 

present in the soil. Sodium was determined by flame photometry, sulfate turbidimetrically, anel sodium sulfate by calcu leGan, 
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AP EnginEEring and TEsting, Inc. 
GEOTECHNICAL TEsn~G USORATOR Y 

Project Name: 

Project No.: 

Boring No.: 

Sample No.: 

FLEXIBLE WALL HybRAULIC CONDUCTIVITY TEST 
ASTM 05084 

Preliminary Geologic Investigation Tested bY.:,P,.::S~ _____ Date 10/12199 

99-33437-01 Calculated by SY Date 10/20/99 

B-1 Checked by AP Date 10/20/99 ---_.-
_-________ Depth: __ '_4·_,5_'_ feet 

Soil Description: Olive Brown Silly Sand wi gravel 

Test Condition: -=--::-:----=--------,-:-:;= ... -
Confining Pressure = 11 PSI 

INiTIAL CONDITION OF SPECIMEN 

Diameter (d) 2.42 in 

Sample Area (A) 4.58 in 2 

length (l) 2.48 in 

vVeight Before 236.60 g 

1/'/2t Density 95.97 pcf 

;::;:-/ Density 91,48 p.:::; 

~.O 

I 

I 0 2 , , 3 10 I 
I "·"'1""1 I . __________________ .J 

2.0 

Before After 
. 

Container No, 

Wt 'tlet Soil+Container(gms) 340.95 361.62 

Wt. Drj Soil'o-Container(gms) 327.35 315. i 3 

'vVt. Con:2\\):( (gms) 50.51 50.02 ---
t·/~cis·:'.i\e, ((y,,) <1.91 -: 7 C·-: 

I, T;~e I cie',',' ",c;ISerette 1 0 Head ., I hie I 0;· 

. r .... r:in) I (:::."I!) ) rcstOi I (ee) (ps:) (eels. i 
1'-"'':':O=..J

1
C-''2::', .Cc

2
'--,:-:-=, =+I---''''o.::.o'---+i.....!"',:::. 0"--+1-,-,-. 2..J

1
C-..'.::C

c
o:.."..:... .... - , 

f-..::..-+-=:.:::...-'-.. ....:..........J,--.:~_~........::.:::.....+c..:.:.:::_~........:::........_. 
I 1 1 25.1 I 1 1 I.., 1 1.0 1,1216.83C=.S2! 

~I _7~'-L1 ~2~1.~5~1 __ '~~1 _i~·.,5~1~1~.O_~1~11~2~1_~5.~83~=~.C~2! 
! 3 I 135 I 1 1 10.1 1 1.0 1,1.2 5.17E·0;2 i 

.. _j 

I 15.4 I 1 I 13.8 I 1.0 I c1 . .:..·,.:.:2+::.5.c.:1;,'i.::E:....c':,2::..1 

~_~I--~I--+I--+I--+I-+I--_! 
ill 1 I 

~==+-I!-_-_-....!.-LI~~~'--I-_-_-......(+I~~_~+-"I =:1 ===_i 
~~I ___ I~~I_· __ ~I~.~I~I ___ J 

P======================C' 
11 Hydraulic; Conductivity (em/sec): 
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AP EnginEEring and TEsting, Inc 
GEOTECHNICAL TESTING LABORATORY 

FLEXIBLE WALL HYDRAULIC CONDUCTIVITY TEST 
-,.' . 

ASTM 05084 

Project Name: Preliminary Geologic Investigation Tested by PS Date 10/12199 

Project No.: 99-33437-01 Calculated by SY Date 10120/99 

Boring No.: B-8 Checked by AP Date 10/20/99 

Sample No.: - Deplh: 44-45' feet 

Soil Description: Lt Olive Brown Sandy Sill 

Test Condition: 
Confining Pressure ::: 33 PSI 

INITIAL CONDITION OF SPECIMEN 

Diameler (d) 2.42 in 

Sample Area (A) 4.58 in2 Before After 

Lenglh (L) 3.48 in Container No_ 

Weight Before 457.60 g WI. Wet Soil+Container(gms) 248.6 412.7 

"'lit. Dry Soi/+Container(gms) 205.71 323.45 

\Net Density 109.24 pcf \N:. Container (gms) 49.67 53.72 

Dry Oen5i:y 85.69 pc: i\.·loisture, (0;'0) 27.':9 33.03 

TEST R~SUL TS 

-.-~-----. ·----~--l 

I clo','/ RdglBlIrelte I i TH-ne Q I Heed. n I nil 
I 

C': ! 
, i 1·( J 

I I i i , 
I (min) (.:rn) I Factor (ee) (os;) I (cis :' i 

I 

1201 "'" I I I I I 7.951 
I , 

i 
, 

I I G· 27.2 1 0.0 1.0 C ~ I , 
I ; I I l I 7.951 9.1 E·G3 

i 
~ I 2 26.1 1 1.1 1. a I 

I 
100 j I I 

I 
17.951 7.72.c -031 '0 I 

, 5 2-'i.7 1 2.5 1.0 
is / i 

I I I I I 7.951 30 I ! 
I 

I 
! 

I 3 23.t. 1 3.3 1.0 7.22~-:·3 ! r i I I 17951 
I 

~ i , 17 19.4 1 7.8 '1.0 7.41::-03 ! 
I 

I 

I I so I I 7.951 I ~ I 

I 
24 1-3.0 1 10.6 1.0 6.67E-03 

~ ! I 17.951 < I 29 14.7 1 12.5 1.0 6.33=-03 .!.O 

I 
N I 17.951 ! 34 12.9 1 14.3 1.0 6.00::;-03 

u i I I I ! 2.0 I 

i -
~.~ 

Ii' 
0.0 ~ 

° >0 " '0 '0 '0 60 " 50 e, leD 

Ti"1~\.-ni(1) 

I Il Hydraulic Conductivity (cm/sec): 290;o-D5JI 

I -

_. ---' 
A-72 
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AP EnginEEring and TEsting, Inc. 
GEOTECHNICAl. TESTlNG LABOR.ATOR ¥ 

· .. :,~., FLEXIBLE WALL HYDRAULIC CONDUCTIVITY TEST 
ASTM 05084 

Project Name: Preliminary Geologic Investigation Tested by PS Date 10/12/99 
Project No.: 99-33437-01 Calculated by SY Date 10/20/99 
Boring No.: B-4 Checked by AP Date ~O~~9.. 
Sample No.: - Depth: 24-25 feet -------
Soil Description: Lt Olive Brown Silty Sand wi gravel 

Test Condition: 
Confining Pressure ;::: 18 PSI 

INITIAL CONDITION OF SPECIMEN 

Diameter (d) 2.42 in 

Sample Area (A) 4.58 in2 Before After 

length (L) 3.00 in Container No. 

Weight Before 437.24 g 'Nt. Wet Soil+Container(gms} 308.84 421.32 

'Nt.. Dr; Soi!+Container(gms} 295.15 372.~5 

'Net Oensit,/ 121.20 pet 'Nt. Cc,ltain.er {gms} 50.05 <!9.';S 

ury Oeilsi~y 114.78 'J'::~ ~.~.,::;,s:~re, {%} 5.59 ~ S. 1 ::: 

TEST R':::SUl.. T3 

!--_. ---~--'--'-

\ 
I I I I I need h I 

I ! l lime F!o,,~:" ,:urette Q h/L 0" 
12.0 1 

, I ' 

I I ! (ruii,) (c.'";;" ,~3ctor (ee) I (psi) (C::.'3! , 
! I i I I I 19.231 I ~~J 

I , I a I 32.5 1 I 0.0 1.0 J , 1";,0 

I 1 
i 

i I 1 I 2"9.~ 1 1 2.8 1 1.0 19.23 4.67=-02 ! , 
I 

! I r 1 1 1 I I 9.23 
, , 

I ;:;' ao 2 27.3 1 5.3 1.0 4.17:::-02 I 

I 
"6 

Y 
! 

i 
_. 

s· I I 3 I 2":.:': I 1 I 7.7 1 1.0 19.231 4.0C)=-0?' i ., 
I I I I 1 1 1 9.231 a 01'=-:')1 'I 

~ 
6,0 i 4 22.5 1 10.1 1.0 " ~- - ~ 

'0 {I' 

I 
1 1 I 1 

, 
I ~ I I 

§ 
, 

1 1 I 1 I 

I 

i 

" I i I I I I 1 I 
20 r I 

, 
, 

I 

, 
I I I 1 1 

I 
I 

0.0 ~;; 

0 >0 20 CO .1(1 50 ~::; 7J ,,0 '" I:,) 
I 

Time!",;;)) 

J 
II Hyjral.!1ic Conductivity (cmlsec): 1.4ho-O'::! 

- _._-
.- . 

A-73 
_:- .. 



AP EnginEEring and TEsting, Inc 
GEOTECHNICAL TE.'.T1NG LABORATOR.Y 

FLEXIBLE WALL HYDRAULIC CONDUCTIVITY TEST 

ASTM 05084 

Project Name: Preliminarj Geologic Investigation Tested by PS Date 

Project No.: 99-33437-01 Calculated by SY Date 

Boring No.: B-12 Checked by !,P ________ Dat8 -
Sample No.: - Depth: 39-39.5 feet 

Soil Description: Yell Brown Silty Clay wi siltstone 

Test Condition: 
Confining Pressure = 29 PSI 

INITIAL CONDITION OF SPECIMEN 

Diameter (d) 2.42 in 

Sample Area (A) 4.58 in 2 Before 

Length (L) 3.00 in Container No. 

Weight Before 410.32 9 Wt. Wet Soil+Container(gms) 173.15 

\fI/t. Dry SOil+CNlt2in~r(gms) 137.45 

\j'IJet Density 113.73 pc{ VVt. Contalne; (gins) 25.53 

Dry Density eo.05 p:i MoistU(2, (%) 32. \ 7 

TEST RESU',-is 
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AP EnginEEring and TEsting, Inc 
GEOTECHNICAL TESllNG l..ABOftATOR Y 

FLEXIBLE WALL HYDRAULIC CONDUCTIVITY TEST 
ASTM 05084 

Project Name: Preliminary Geologic Investigation Tested by PS Date 10/14/99 
Project No.: 99-33437-01 Calculated by SY Date 10120/99 
Boring No.: 8-105 Checked by AP __ ~ __ ~~_ Date _-..J.Cl/20/D9_ 
Sample No.: _.- Deptll: 30-35 fed 

Soil Description: Grayish Brown Silty Sand 

Test Condition: Remolded to 85 % Relative Compaction @ Opt 

Confining Pressure ::: 23 PSI 

INITIAL CONDITION OF SPECIMEN 
I 

Diameter (d) 2.42 in 

Sample Area (A) 4.58 ·in2 Before After 

Length (L) 3.00 in Container No. 

Weight Before 432.56 9 WL 'Net Soi!+Container(gms) 309.87 317.64 

Wt. Dry Soil+Container(gms) 300.27 232.03 

'Net Density 119.90 per Wt. Container (gms) 164.05 ";;.93 

Dry Oe:131:'1 112.01 pef Moisture, (%) 7.05 15 :32 -

TEST RE:SULTS 
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