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1.0  INTRODUCTION

1.1 LOCATION OF PROJECT _

The project is located approximately five miles southeast of St. George, Utah-in Washington Counfy. A
vicinity map showing the project location relative to surrounding features is:shown on Figure 1. The project
' v'vill.occ-u_py ap_proximately 1,300 acres in various sections within Township 43 South, Range 15 West. Land
within the proje(;t is owned or administered by the Utah State School and Institutional Trust Lands.
Association (SITLA), the City of St, Geotge, the U. S. Bureau of Land Management (BLM), and private

individuals,

1.2 PURPOSE OF PROJECT _
The purpose of' the project is to provide a replacement airpott meeting applicable FAA design standards that
will serve the needs of the St. George area through 2020, The existing airport site, due to topographic

constraints, is incapable of meeting forecasted demand levels and aircraft type.

1.3 PROJECT DESCRIPTION
The project centers around a 9,300 feet runway with future expansion potential and east and west taxiways.

Projected aircraft information is presented in the following table:

Aireraft Type Gross Weight (Ibs) Annual I)épar_tul_'és
Dual Wheel - 50 | | 50,000 e 3,680
Dual Wheel -75 .75,000' ' 1,226
Dual Wheel - 100 100,000 | 1200
B-737-700 - | 153,500 50
Learjet-35A/65A 18,000 | 1200
Gulfstream-G-IV _ 75,000 - 30
Gulfstream-G-V | 90,900 50
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Infrastructure associated with the airport will include a passenger terminal and parking area, approximately
412,500 square feet of terminal apron, airport Rescue and Fire Fighting building, a maintenance complex,
fuel farms at each end of the runway, and eargo and general/executive hangers. Access will be provided to
the west side by upgradiii-g the current paved road from the Little Valley area and via a cohnection from the
future Southern Corridor Highway on the east side. A site plan showing the general layout of facilities is
shown on Figure 2. Figure 2 also presents the locations of exploratory borings completed at the project.
Thé borings with a “P” designation were drilled by Applied Geotechnical Engineering Consultants' as part

ofa prelimi'nary investigation for the airport and the Boring logs are not included in this report.

Parcels within the southwest portion of the project have been cleared and previously sprinkler irrigated.
With the e;gception of the existing runway, a few corrals, and.a covered facility for flying radio-controlled
airplanes, the majority of the land within and surrounding the proposed replacement airport site is

undeveloped.

2.0 GEOLOGIC SETTING
2.1 REGIONAL GEOLOGY

The St, George basin lies within the transitional zone between the Colorado Plateau to the east and the Basin

and Range Province to the west. Southwestern Utah is located on a structural block proximate to the
southern segment of the Intermountain Seismic belt, which is characterized by high-angle normal féults that.
tend to step down to the west (Higgins and Willis, 1995)2. The Hurricane fault with an offset of 6,000 to
8,000 feet forms the eastern edge of the transition zone, The Grand Wash-Reef Reservoir-Gualock fault

system with displacement of about 1,500 to 3,000 feet forms the western edge.

"Preliminary Geotechnical Investigation, Proposed St. George Replacement Airport, St, George, Utah;
Project No. 2010950, dated July 31, 2003,

2Higgins, I M. and Willis, G.C., August 1995, Interim Geologic Map of the St. George Quadrangle,
Washington County, Utah; Utah Geological Survey Open-File Report 323,
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The regional dip of strata is to the northeast at about.5 to 10 degrees, however, strata within the St. George
quadrangle has been compressed into broad north-east-trending synclines and anticlines of which theVirgin

Anticline is the most prominent.

Strata within the airport atea consists. of Quaternary age alluvial, colian, and coltuvial deposits and the

Triassic age Chinle Formation,

2.2 SEISMICITY

Seismicity ét the project was determined using the United States Geological Survey, Earthquake Hazards
Program website. Near the center of the proposed runway the site latitude is 37.0351 and the longitude is
-113.5119, The peak ground acceleration resulting from a large earthquake at the site with a 2% probability
of being exceeded in 50 years is 0.21g. The 10% probability of being exceeded in 50 years is 0.09g.

2.2.1 SURFACE FAULT RUPTURE and GROUND SHAKING
The projected trace of the Washington fault is located approximately 1.5 miles east of the site. The
Washington fault is a major north-trending, high-angle, down-to-the west normal fault. Higgins and Willis
(1995) indicate that the Washington fault displaces late Quaternary sediments and is considered active.
Studies completed by Dames & Moore (1994)° for the Ivins Bench dam assigned a potential magnitude M
7.25 ag an upper bound for the Washington Fault. Strong ground motion associated with rnbvément along

the Washington ot other faults associated with the Intermountain Seismic Belt is possible.

A setofnorthwest trending, high angle normal faults with opposing offset form a small graben structure near
the south end of the west taxiway and runway as shown on photograph 1 of Figure 3. These faults offset the
Shinarump Conglomerate. Higgins and Willis did not find any evidence of Quaternary movement on thése
faults and evidence of Quaternary movément was not noted in our field investigation. These faults are not

considered active and are not expected fo impeict planned development.

® Dames & Moore, 1994, Geotechnical Investigation of Ivins Bench Dam, submitted to Ivins Bench
Irrigation Company,
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2.3 SITE GEOLOGY

2.3.1 STRATIGRAPHY ,
The geology of the site is portrayed on Figure 4. The site generally consists of alluvial, colluvial, and eolian
deposits overlying mudStOI\le, claystone, and sandstone of the Chinle Formation, Descriptions of the material

encounteted are presented below.

Alluvial and eolian deposits (Qae,Qeao)-  These deposits were encountered throughout the site with the
exception of the extreme south end. Deposits range from
fine-grained to gravel sized material and generally classify as
silty or clayey sand, The older deposits (Qeao) forms
somewhat higher topography at the site and has weak to
strong carbonate (caliche) cementation (see Phetograph 2,
Figure 3), These deposits range up to 20 feet thick as
encountered in several borings. Small dune deposits are
present throughout and comprise the upper several feet
particularly on the northern half of the site. With the
exception of the upper several feet where dune deposits may
be encountered, these deposits are medium dense to very
dense. '

Colluvial and alluvial deposits (Qac)- These deposits are relatively isolated and are deposited as
: accumulations of material at the toe of slopes. This material
ranges from clayey to silty sand with abundant gravel and

occasional cobbles.

Petrified Forest Member of the Chinle Formation ~This member is blue to purple, mudstone and claystone
with sandstone interbeds. The Petrified Forest Member of the
Chinle Formation is responsible for most of the foundation
distress throughout Washington County due to the high swell
potential of bentonitic clay within the member. For the
purpose of this report the material is classified as mudstone
where the plasticity index is relative low (less than 20) and
contains abundant sand. Where the plasticity index is high
(+20) and predominantly lean to fat clay the material has been
classified as claystone. It should be emphasized that the
claystone interbeds will be present within the areas classified
as mudstone. '
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The classification between mudstone and claystone is
important for the terms of this report since the claystone will
have a high swell potential and the mudstone will be low to
moderate.

Due to the abundant clay and mudstone material this
formation weathers to shallow slopes. It is generally covered
by alluvial material, however, where exposed mudcracks are-
present near-surface particularly Where claystone (lean to fat:
clay) is exposed.

Shinarump Conglomerate Member of the Chinle Formation- This member consists of gray-orange to

2,32 STRUCTURE

yellowish-brown, well cemented, sandstone. Due to its
resistant nature this member forms the caprock on many of
the plateaus through the area. Excavations in this material
will require blasting, The sandstone is moderately hard to
hard with medium (8-24 inches) to widely (2-6 feet) spaced
joints,

The majority of structural features within the airport area are masked by Quaternary deposits. Two anticlinal

structures with an intervening syncline have been mapped by Willis and Higgins (1995) near the southern

end of the project. The overall dip of the strata changes somewhat throughout the features, however, this

in only apparent where the Shinarump Conglomerate is exposed. The bedrock dips to the southeast at 2-4

degrees on the eastern limb of the anticlines and the dip changes to around 5 degrees to the west-northwest

on the western Himb of the anticlines.

The west taxiway will have significant cuts in this area while the east taxiway will have significant fills, The

bedding direction will influence the rippability of the near-surface bedrock particularly if ripping can be

accomplished downslope and parallel to the dip direction, However, blasting should be anticipated for cuts

in excess of 2-3 feet in the Shinarump Conglomerate.
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Joint spacing within the bedrock is the result of regional deformation and the weathering characteristics of
the bedrock. Regional deformation commonly produces a strong north-northeast joint trend with a minor
northwest set, A weaker set perpendicular to the regional deformation is also prevalent, For the Petrified
Forest Member joints are closely to moderately spaced (2.4 to 24 inches), Thejoint spacing combined with
bedding plane partings results in material that can typically be excavated with moderate to heavy ripping,
For the Shinarump Conglomerate joints are medium to widely spaced (0.67 to +6 feet) and bedding plane

partings occur much less frequently. Blasting should be anticipated.

24 GROUNDWATER

Groundwater was not encountered in the borings, however, moist to wet conditions were noted in WT-4
beneath the existing pavement area. Water that percolates through surficial deposits tends to perch on top
of the Petrified Forest Member. Significant groundwater in not anticipated, however, isolated zones of

perched water may be encountered near the surficial deposit/Petrified Forest Member cotact.

A search of the Utah State Division of Water Rights well data base indicates that wells within the area have:

static water levels ranging from 140 to 226 feet below the existing ground surface,

3.0 SITE DESCRIPTION

3.1 SURFACE

In order to poftray the existing.topog-raphy, the proposed final elevations, the extent of cut and fill required;
and the subsurface conditions; idealized cross-sections of the east and west taxiways and the runway were
developed and are portrayed on Figures 5 through 7. The overall site ¢levation dips downward towards the
south-southwest. The elevation of the existing ground surface at the west taxiway varies froth 2880 feet on
the north end to 2808 feet on the south end. The existing ground surface rises near boting WT-4 to a
maximum elevation of approximately 2885 feet. The lowest area within the section is near boring WT-12

where a substantial drainage is located with a ground surface elevation of 2765 feet,
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The elevation of the existing ground surface at the runway varies from 2875 feet on the north end to 2775
feet onthe south end at boring RW-16, The existing ground surface rises near boring RW-4 to a maximum

elevation of approximately 2877 feet. The lowest area within the section is near boring RW-16.

The elevation of the existing ground surface at the east taxiway varies from 2850 feet on the north end to '_
2820 feet on the south.end. The existing ground surface rises near boring ET-6 to a maximum elevation of
approximately 2872 feet. The lowest area within the section is near boring ET-13 with a ground surface

clevation of 2795 feet.

Overall, vegetation at the site is sparse and consists of creosote, cactus, and low-lying desert plants. The
southern portion of the old runway is intact and is being used as a landing strip for radio controlled model

planes. The center and northern portions of the existing runway have been pulverized.

A parking awning is present near the south end of the existing runway to provide shade for flying of radio
controlled model planes. Remaining structures are limited to small sheds/outbuildings and corrals. Several

dirt roads traverse the site,

3.2 SUBSURFACE CONDITIONS

Subsurface conditions were evaluated by drilling 64 borings (borings ET-1, WT-11, WT~12‘,. and RW-13
were not drilled due to access restriction and the fact that they are covered by deep fills) and excavating 13
test pits. The boring locations are shown on Figure 2. Borings were drilled to assess subsurface conditions
and to obtain samples for testing. The boring logs are presented in Appendix A. Test pits were excavated
adjacent to boring locations and were completed to: (1) evaluate the excavatability of the material with a
CAT 320 C trackhoe, (2) obtain bulk samples for subsequent laboratory testing, and (3) complete moisture/
density tests with a nuclear density gauge to evaluate existing conditions. Test pit locations and depths are

summarized in the following table,
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Test Pit Depth (£t) - Test Pit Depth (ff)

~ No. No.
_ TP-WT-1 Complete to 10 feet _ | TP-RW-6 | Complete to 10.5 feet
| TP-WT-3 | Complete to 15 feet TP-RW-8 | Backhoe refusal at 4.5 ft in caliche
| TP-WT-5 Bac‘khoe refusal at 7 ft in caliche TP-ET-2 ) -Coiﬁplete to 5 feet
TP-WT-8 | Complete to 5 feet ‘.'TI.’-ET—S Complete to 13 feet

| TP-WT-9 | Backhoe refusal at 1 ft in sandstone | TP-ET-7 Complete to 6 fect
IP-RW-2 | Backhoe refusal at 3 ft in caliche | TP-A-3 Backhoe refusal at 5 ft in caliche
{ TP-RW-5 | Complete to 15 feet | TP-A-4 Complete to 15 feet

TP-1S-5 | Backhoe refusal at 2 ft in caliche
Borings were completed with a CME 55 and a Mayhew 1000 drill rig. The CME 55 utilized 8.25-inch O.D.

hollow-stem augers with a 3.0-inch O.D., split barrel, dfive sampler, Where coring was required, NX core
was obtained utilizing air-rotary methods. The Mayhew 1000 utilized a 6-inch drive bit with air-rotary
drilling. Samples with the Mayhew 1000 were obtained with a 3.0 inch O.D., split barrel, drive sampler.

All drive samples were driven with a 140 pound hammer dropping 30 inches.

Borings encountered surficial deposits overlying the Petrified Forest Member or the Shinarump

Conglomerate Member of the Chinle Formation. Descriptions are presented below:;

Surficial Deposits - Surficial deposits range from several inches to over 20 feet in depth with the deepest
deposits on the north end of the site. The northern portion of the runway and taxiways will encounter this
material and we anticipate that this material will predominantly be used as fill. Willis and Higgins (1995)
identify these deposits as alluvial, eolian, or colluvial deposits. Based on drilling, these deposits classify
as silty sand, silty gravel, clayey sand, poorly graded sand, or caliche, The surficial deposits are dry and
consistency ranges from medium dense to dense with the exception of small dune deposits near the surface,
Caliche cementation is prevalent particularly on the north, central, and east portions of the project where

backhoe refusal was noted in confined excavations.
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Bulk samples were obtained from borings and test pits on which California Bearing Ratio (CBR) tests were
completed. The CBR values ranged from 5 to 65 with an average value of 32. Water soluble sulfates and-
solubility tests were also completed. Total water soluble sulfates ranged from 0.01% to 0.03%. Thus, the
samples classify as having “negligible” sulfate exposure, However, previous studies by AGEC encountered
water soluble sulfates in the “severe” exposure range. Three additional samples used to assess the

effectiveness of lime stabilization had soluble sulfate concentrations of 864, 950, and 21,641 ppm.

Petrified Forest Member (Mudstone) - For the purposes of this report the Petrified Forest member has
been divided into two classifications - mudstone or claystone. Material classified as mudstone includes
sandy portions of the member, has a plasticity' index of less than 20, and displays low to medium swell
potential (less than 4% swell under loads 0f 250 to 500 psf). Where weathered or decomposed, this material
classifics as lean clay. The mudstone portion of the member is located near the bottom of the member and-
lies above the contact with the Shinarump Conglomerate. The general location of this material is shown on
the sections on Figures 5 through 7. It must be emphasized that the mudstone/claystone classification is
gradational and claystone may be interbedded within mudstone. Overexcavation'and replacement or

improvement will be required where this material is encountered near final grades.

Petrified Forest Member (Claystone) - Claystone identified within the Petrified Forest member classifies
as lean to fat clay, where weathered, or as claystone, This material generally has a.plastici.i:y index of greater
than 20 and displays medium to high swell potential (greater than 4 percent under loads of 250 to 500 psf).
- This material is generally located higher in the Petrified Forest Member section and the general location is
shown on Figures 5 through 7. Overexcavation and replacement or improvement will be required where this.

material is encountered near final grades.

CBR valyes in the Petrified Forest member (including both claystone and mudstone) range from 1.5 to 2.4.
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Shinarump Conglomerate of the Chinle Formation - The Shinarump conglomerate classifies as a hard,
durable sandstene. This deposit will be located towards the southern portions of the runway aﬁd'taxiways
as shown on Figures 5 through 7. The Shinarump is moderately hard, mo_dera’tely jointed, and thinly to
thickly bedded. Blasting should be expected in this formation. Unconfined cdmpressive strengths in this
material ranged from 4,080 to 15,720 psi. .'

40 LABORATORY DATA

Samples obtained during the field investigation were returned to our St, George laboratory where the
samples were inspected to verify the-ﬁeid classifications and to select representative samples for laboratory
testing. The tests were performed to assist in soil classification and to determine physical and engineering
characteristics. To facilitate the timeframe for this report, samples upon which swell tests were completed
were sent to the Intermountain Geotechical and Environmental Services (IGES) soils laboratory in Salt Lake

City.

Laboratory tests included moistﬁre and unit weight, mechanical sieve analyses, Atterberg limits, swell tests,
water soluble sulfate and solubility, unconfined compressive strength, triaxial compression, moisture-clensity
relationships, and California Bearing Ratio (CBR). The majority of the test results are presented on the
boring logsin Appendix A, The results of the labotatory tests are summarized on Table 1. Table 1 is located
behind the boring logs in Appendix A and at the begihning of Volume 2. Laboratory Test data is contained

in Volume 2,
5.0 ANALYSES

5.1  SWELL POTENTIAL
A previous report completed by Applied Geotechnical Engineering Consultants (2003) included extensive
analyses on swell potential of material at the site, The AGEC report generally classified the Petrified Forest

member as mudstone and did not differentiate between mudstone and claystone as attempted heréin.
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Swell potentials determined by AGEC based on one-dimensional swell tests ranged from about 1.5 to 4.2
percent for all samples tested. The one-dimensional tests were completed at overburden pressures ranging
from 250 to 4,500 psf. |

The majority of one-dimensional swell tests completed by AGEC were at pressures of 1,000 psfor greater.
Their highest swell 0f4.2 pefoent was noted on a sample undet a pressure of 500 psf. Since significant cuts
will be required on the taxiways and runway, one-dimensional swell tests were completed for this report on
anumber of samples at loads of 150 to 500 psf, These l'oétd-s would be similar to the loads on clays at depth
following cuts and treatment of the upper 2-5 feet of soils. Our testing indicated significantly higher swell

at lower pressures and testing is summarized in the following table.

Boring Sample Depth | Description Confining Pressure % Swell
No. (5 (ft) _ - (pshh
;WT--S [ 27.0 \ | Claystone 150 3.8
WT-5 37.0 Claystone | _ 1600 4.2
| WI-6 220 Claystone : 150 9.9
Wi 127 | Claystone | 500 8.3
.WT -8 120 Claystone : 250 2.2
RW-4 27.0 Claystone 500 4.9
| RW-5 17.0 _ Claystone _ 500 6.3
RW-6 17.0 | Claystone - : 500 9.1
RW-7 |70 Claystone 1000 40
ET-6 22,0 Claystone 250 9.6
ET.7 | 7.0 Mudstone | 2000 13
tAs  ls0 Claystone | 2000 2,27
WD-5 17.0 Claystone o 250 9.0
 WD-6 32.0 | Claystone 1000 4.8
WD-8 | 22.0 Claystohe ‘ 250 _ 7.4
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To assess the effect of moisture increase below the existing runway pavement versus areas outside of the
pavement both one-dimensional swell tests and soil suction tests were completed by AGEC, Samples inthe
Petrified Forest Member adjacent to the runway had moisture contents ranging from about 15 to 19 percent.
Samples beneath the existing runway bad significantly higher moisture contents ranging from 17 to 32
percent with samples averaging 26 to 31 percent moisture, Samples below the pavement also exhibited
lower soil suction values implying that moisture contents have increased below the pavement section.
AGEC concluded that changes in moisture content has occutred to a depth of about 20 feet below the
runway. Additional heave on the order of 0.0 to 0.5 inches could oceur with additional moisture changes
within the upper 20 feet below the runway. They calculated potential heave ranging from 3.5 to 8.5 inches
in areas that are not covered by pavement that currently have lower moisture contents but where the moisture

content would likely increase over time when covered by pavement.

To assess the potential for increases in the moisture content under paved and unpaved section, continuous
samples were obtained from WT-4 completed within the existing paved runway section. This boring
* encountered surficial deposits consisting of silty sand, clayey sand, and lean clay extending to 14 feet and
claystone below 14 feet, The moisture content in the surficial deposits rahged‘ from 8.1 to 19.7 percent (sec
boring log in Appendix A). In contrast moisture content in surficial deposits throughout the site generally

ranged from 1.0 to 12.2 percent.

Appropriate treatment of near-surface claystone (upper 3-4 feet) will reduce moisture migration, however,
based on field and laboratory investigations increases in the moisture content and associated swell within
claystone at depth should be anticipated over time beneath paved areas. Methods to improve the upper 3-4
feet of expansive soils are presented subsequently in this report, however, adequate drainage measures are

critical to minimize the potential of saturation of clays/claystone beneath both paved and unpaved ateas,
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5.2 SUBGRADE IMPROVEMENT

In order to evaluate potential methods of treating subgrade soils in clay/claystone tests were completed for
three conditions: (1) blending the clay/claystone with on-site, non-swelling soils to reduce the swell potential
and improve the support characteristics, (2) reducing the swell potential by overexcavation of the material
and compacting the material at higher moisture contents and (3) lime stabilization of the potentiaily

expansive soils,

52,1 - SOIL BLENDING
To evaluate whether blending clay/claystone with non-swelling soils reduces the overall swell potential and
improves support characteristics laboratory tests were coinbleted- using various blends of clay and non-
swelling soils obtained from the site, Test were completed on the following blends:

> 25% nen-expansive soil with 75% clay
> 50% non-expansive soil with 50% clay
> 75% non-expansive soil with 25% clay

The clay portion used in the tests was obtained from test pit TP-RW-6 at a depth of 10,5 feet. The non-

swelling portion was obtained from test pit TP-RW-2. Test resulis are presented in the following table:

Blend - Maximum Dry | Optimum Moisture | = Maximum CBR

o Density (pcf) Content (%) Swell (%) Value
75% clay/25% non-expansive 1120 16.0 : 12.5 1 15
50% clay/50% non-expansive 118.0 14.0 6.5 | 22
25% clay/75% non-expansive 123.0 10.5 2.4 4.7

Based on test results, blending expansive clay with non-expansive soils increases the maximum dry density, _
decreases the optimum moisture content, and significantly decreases the maximum swell. The CBR value

did not significantly increase, however, an increase was noted.
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522  MOISTURE CONDITIONING
FAA .gl_lidé'lines4 recommends using ASTM D-1557 for moisture/density relationships for pavements
designed to serve aircraft weighing 30,000'pounds ormore, Dual wheel aircrafts with gross weights ranging
from 50,00 to over 153,500 pounds are anticipated, To assess the effect that varying moisture content has
on the swell potential, bulk samples of claystone were obtained from test pit TP- ET-7 at 7 feet. Moisture-
density relationships (Proctor - ASTM D-1557) were completed on the sample to assess the maxinum dry
density and the optimum moisture content. The percent swell was then evaluated at moisture contents
ranging from -2% to +4% over optimum under a 250 psfload. The samples were compacted at 90% of the'

maximum dry density. Test results are summarized below,

| Sample Optimum Moisture % Swell | % Swell | % Swell | % Swell
Description content and maximum | -2% Optimum | +2% +4%
| dry density | ' : _
|ET-7at7fect | 1144pef @ 152% | 594% | 491% | 3.11% | 1.69%

AGEC completed similar tests, however, swells were evaluated at loads of 1,000 psf a_nd moisture density
relationships were evaluated using ASTM D-698. They recorded swells of less than 0.5% for moisture
“contents above optimum, The percentage of compaction of samples tested was not giﬂren. However,
laboratory tests show a significant reduction in swell for samples compacted at 2 to +4% over the optimum

moisture content.

5.2.3 LIME STABILIZATION
AGEC concluded from laboratory testing conducted by CTL Thompson that lime stabilization was
ineffective in stabilizing and reducing swell potential of the natural mudstone/claystone. Peréentages of
“Quicklime” ranging from 3.to 7 percent were added to a blend of mudstone/claystone samples. Recorded
swells were 2.6%, 0.5% and 1,2% for 3%, 5%, and 7% Quicklime, respectively.

*U.S. Department of T ranspottation, Federal Aviation Administration, Airport Pavement Design and
Evaluation, Advisory Circular No. 150/5320-6D, includes 1/30/96 and 4/30/2004 changes.
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Since the swell noted in the AGEC report are in-line with those noted by compacting at water contents above
optimum at similar pressures, additional evéluations wete performed using lime stabilization, The analyses
wete completed by Dr. Dallas L, Little® for Chemical Lime Company. Utilizing “Soil S-urvey'"’ reports for
Washington County, reported data from the AGEC report, and data from additional tests completed as part
of this investigation; Dr. Little evaluated the potential of the soils fo exhibif significant growth of expansive
éttringite. Based on the data evaluated, the thermodynamic threshold for ettringite to form was estimated
to be where sulfate contents approximated 3,000 ppm. Approximately 15% of the soils tested had sulfate
contents exceeding 3,000 ppm, thus, there is a potential to form ettringite. However, based on mass-balance
calculations the potential would be low. To minimize migration of sulfates it was stresses that uniform
mixing, proper drainage, minimization of moisture migration, and utilizing proper construction protocols

would be required,

Dr. Little concluded that lime treatment of moderately plastic and highly plastic soils should have substantial
benefit with increases of CBR values to 20 or greater. A more thorough analysis of soils from various
locations throughout the project would be necessary before final recormmendations could be provided. Dr.

Little’s write-up is included behind the figures attached to this report.

- 5.3 SUBGRADE SUPPORT
In order to evaluate subgrade support Landmark Testing & Eng.iheering completed California Bearing Ratio
(CBR) tests on eight samples obtained from test pit excavations throughout the site. Test results are

summarized in the following table,

Sample Description Optimum Maximum Maximum CBR Value
Location/ Moisture Dry Density | Swell (%)

Depth (ft) ' ' Content (%) | (pef)

TP WT-1 | Silty to clayey sand 11.0 118 3.2 4.8

@2 - w/gravel

SLittle, D.N._, October 4, 2007, Initial Assessment of the Risk of Lime Treatment of Subgrade Soils for the
St. George, Utah Replacement Airport, prepared for Chemical Lime Company.
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Sample

_ Descriptioh Optimum | Maximum | Maximum CBR Value

Location/ Moisture Dry Density | Swell (%)

| Depth (ft) _ Content (%) | (peh) |

| TP WT-3 | Poorly graded sand with | 8.5 | 125 1.7 19
@ 15' gravel '

TP WT-8 | Lean clay (mudstone) | 7.0 134 | 4.6 2.4

|'TPRW-2 | Silty sand with gravel | 7.5 1130.5 0 65
@2 |
TPRW-6 | Lean clay (claystone) | 16 | 112 12.5 1.5

|@ 105 | | |
TPET-2 | Silty sand with gravel | 7.5 1285 0 37.5
TPET-5 | Sandy clay (claystone) | 19 109 | 103 1.5
@7 - |
TPA-3@ | Silty sand with gravel 10.5 124 |02 35

] 5 :

For surficial deposits CBR values range from 4.8 to 65 with an average of 32. For clayey soils CBR values

ranged from 1.5 to 2.4,

60 EARTHWORK

6.1  EXCAVATABILITY

Four general types of subsurface conditions will be encountered throughout the site. These include:

1. Uncemented surficial deposits
2. Cemented surficial deposits {caliche)

3. Claystone/mudstone of the Petrified Forest Member
4, Sandstone (Shinarump Conglomerate Member)
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Figure 8 shows the approximate lateral extent of various strata anticipated to encountered at finished grade
elevation throughout the runway and taxiway sections, Excavatability requirements for‘each are included

in the following sections,

UNCEMENTED SURFICIAL DEPOSITS

Surficial deposits identified as alluvial, eolian, or colluvial deposits generally classify as silty to clayey sand
(SMor SC), silt (ML), silty gravel (GM), poorly grad‘ed sand (SP), or lean clay (CL), Shallow dune deposits
are present particularly on the northeastern portion of the site. This material, where uncemented or weakly
cemented, can be excavated with conventional excavating equipment, Lenses of cobble size material are
not unco.rnmon and occasional boulders are also present. Intervals weakly to strongly cemented with caliche

will be present and are discussed in the following section,

We recommend that permanent cut slopes in uncemented surficial deposits be maintained at two horizontal

to one vertical (2H:1V),

CEMENTED SURFICIAL DEPOSITS

Several rock magss ratings systems are available to assess the excavat'ability/rippability .of rock sirata.
However, these systems do not work well with-caliche deposits. Caliche cemented so.ils were identified in
the majority of borings (see photograph 2 in Figure 3, Figures 5 through 7, and individual logs in Appendix
A). These soils have very .high SPT blowcounts (generally greater than 50 blows for 6 inches or less). In
order to assess the excavatability of these deposits, sixteen test pits were excavated throughout the site. Test
pit descriptions are presented in section 4.2 of this report. The test pits were excavated with a CAT 320 C
trackhoe using a 3 ft wide bucket. Backhoe refusal in caliche deposits occurred in test pits TP-WT-5 at 7
feet, TP-RW-2 at 3 feet, TP-RW-8 at 4.5 feet, A-3 at 5 feet, and 1.8-5 at 2 feet. Refusal occurred in confined

excavations, however, the caliche deposits could be penetrated with a hollow-stem auger during drilling.
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~ Where strongly cemented, relatively thin (less than 2 feet thick), caliche deposits are encountered, we
anticipate that the deposits can be ripped with a D-8 or D-9 dozer. Thicker deposits may require special
excavation techniques such as hammer-hoe, rock saw, or blasting. Excavation of strongly cemented caliche

deposits will likely not be possible with scrapers unless the deposits are pre-ripped.

Recommended permanent cut slopes in cemented surficial deposits (caliche) are one and one half horizontal

to one vertical (1.5H:1V) or flatter,

CLAYSTONE/MUDSTONE OF THE PETRIFIED FOREST MEMBER

The Petrified Forest Member of the Chinle of the Formation is comprised of claystone and mudstone with
occasional siltstone and sandstone interbeds. Where identified as claystone, we anticipate that this member
can be excavated with conventional excavation equipment. Moderately hard ripping should be anticipated

where isolated siltstone or sandstone beds are encountered.

Where identified as mudstone, sandstone interbeds become more prevalent and the formation becomes more
granular, A combination of conventional excavation and moderately hard/hard ripping should be anticipated.
Thick sandstone beds on the order of 3-4 feet are expected to be rare, however, if encountered these beds

may require special excavation techniques such as hammer-hoe or blasting.

The claystone/mudstone slopes will weather when exposed to air and we recommend that permanent cut
slopes be maintained at two horizontal to one vertical 2H:1V) or flatter. If interbedded with sandstone or

siltstone, mudstone cuts may be maintained at one and one half horizontal to two vertical (1.5H:1V).

SANDSTONE (SHINARUMP CONGLOMERATE MEMBER)

The Shinarump Conglomerate member is comprised of moderately hard to hard, well-cemented sandstone.
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A rock mass rating system presented by Kirsten® was used to assess the rippability/excavatability of the rock.
The rippability is determined from the following formula N = MRQD/J }J,(7/1,) where:

= Rippability Index
1= Rock Strength (unconfined compressive strength determined from Schmidt Hammer)
RQD=  Rock Quality Designation (estimated from three dimensional determination of
diécont-ihui-ties)
I, = Number of joint sets
I = Dip angle and ratio of joint sets
J = Joint roughness number
J= Joint alteration number

For sandstone bedrock the following descriptions of rippability are assigned based on the rippability index.

| Material Type Class Rippability Index | Description of Bulldozer
o Rippability Characteristics
Soil 1 less than 1 : H_énd pick or spade 'D3/DAE/D5B
Soft Rock 2 1-9.9 Power tools/ easy D6EDMDTG
| ripping '
Intermediate Rock | 3 10-999 Hard - very hard D8K/DIH
| ripping
| Hard Rock 4 Larger than 1000 Extremely hard D10
ripping/blasting

For sandstone throughout the project the factor with the most variation is the RQD. With a conservative
RQD value of 40%, a rippability index of 1875 was determined. Blasting should be anticipated for

excavations within the Shinarump Conglomerate.

®Kirsten, H.A.D,, “Case Histories of Groundmass Characterization for Excavatability”
Rock Classification System for Engineering Purposes, ASTM STP 984, Louis Kirkaldie, Ed; American Society for
Testing and Materials, Philadelphia, 1988,



Geotechnical Investigation Report ' Page 20
St. George Replacement Airport
Landmark Project No. (7330

Permanent cut slopes in competent sandstone of the Shinarump Conglomerate member may be maintained
at one horizontal to one vertical (1TE:1V). Isolated slopes may be cut to one-half horizontal to one vertical
(0.5H:1V), however, these cuts should be evaluated on a case-by-case basis depending on the dip direction -

of joints and bedding.

70 SUBGRADE PREPARATION _ _

Generalize cross-sections along the runway and taxiways are presented on Figures 5 through 7, For the west
taxiway the majority of the taxiway will be within cut material i'aﬁging from surficial deposits, surficial
deposits with caliche zones, claysto'ne_, minor mudstone, and sandstone, The future expansion area south

of WT—iO will be placed on significant amounts of fill.

The runway section will encountered both cuts and fill with maximum fills on the order to 8 feet and
maximum cuts on the order of 27 feet. Subgrade strata at final grade elevation will range from surficial

deposits, surficial deposits with caliche zones, minor claystone, and sandstone.

The east taxi-way has projected fills up to 25 feet and maximum cuts of 20 feet. Subgrade strata at final

grade will include surficial deposits, surficial deposits with-caliche zones, and claystone.

Subgrade preparation recommendations for material encountered at finished grade are summarized on Figure

11. Specific recommendations are as follows:

7.1 SURFICIAL DEPOSITS (INCLUDING CALICHE ZONES)
We understand the a B-737-700 with a gross weight of 153,500 lbs and a dval wheel landing system will |
be the largest projected aircraft. For non-cohesive soils FAA AC 150/5320-6D requires the following
compaction requirements below the pavement section: |

100% Compaction 95% Compaction 00%_ Compaction 85% Compaction
0-19 inches 19-32 inches 32-46 inches 46-60 inches
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For heavily load pavements designed to serve aircraft weighing 30,000 pounds or more ASTM D-1557 is
required for determination of moisture/density relationships (Proctor). Stabilized subbase orimported base
with exceptional CBR values are necessary for new pavements designed to accommodate jet aireraft

weighing 100,000 pounds or more.

To assess the unit weight of in-place soils, test pits were excavated adjacent to WT-1 and ET-2. The results

are summarized in the following table.

Sample | Maximum dry In-place dry | Field measured % Relative
density (pef)/ | density (pef) | moisture (%)/ Compaction
| optimum moisture Laboratory measured
| content (%) | moisture (%)
TPWI-1@3' | 118.0/11.0 96.0 6.4 81%
TP WT-1 @5' | 118.0/11.0 1101.6 7.1/7.8 86%
| TP WT-1 @ 8 | 118.0/11.0 96.8 1.75/3.2 82%
TPET-2 @2 | 128.5/7.5 108.4 ' 4.5/3.0 - 85%
TP ET-2 @ 5' | 128.5/7.5 91.4 | 5.413.3 | 71%

The sample from TP ET-2 at 5 ft encountered gravel deposits and the nuclear density gauge pin could only

be driven 4 inches. This reading is not considered valid.

Based on field measurements, the relative density of in-place soils ranges from about 81-86% of the
maximum dry density as determined by ASTM -D1557. Thus, FAA guidelines would requite recompaction

of the upper 46-inches to achieve required densities.

Whete surficial deposits are present, the final grade will either require fill over the surficial deposits or cuts
ranging from 0-10 feet, The portion of the project whete final grades match existing grades in surficial
deposits is minor. Following cutting to final grade additional evaluation of the subgrade will be required.

Where caliche deposits or cemented surficial deposits are encountered, we recommend the pavement section
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take advantage of cemented soils and that excavation and recompaction be limited to the upper 12-18 inches.
Where loose, uncemented deposits are encountered, excavation and recompaction of the upper 32 inches
is recommended. The fines content (finer than #200 sieve) in surficial soils is generally in the 15% to 40%
range. Compaction of these soils to 100% of ASTM D-1557 will be extremely difficult. Consideration
should given to reducing the relative compaction to 95% in the upper 19 inches. Material- should be.
moisture conditioned to the eptimum or to +2 percent of the optimum moisture content and compacted in

maximum 8-inch thick loose lifts.

Due to caliche cementation and gypsum within the soils, moisture readings in the field should be verified
with laboratory analyses during compaction. We estimate a shrinkage loss of approximately 15-18% during

compaction of surficial deposits.

For surficial deposits CBR values range from 4.8 to 65 with an average of 32, If the low of 4.8 and the high
of 6lare eliminated the average is 30.5. Asa guideline the desigh CBR value should be equal to or less than
85% of all subgrade CBR values. We recommend a CBR value of 25 be used for pavement design in

sutficial deposits.

7.2  MUDSTONE/CLAYSTONE

The percent swell for claystone/mudstone soils based on measurements from the CBR tests (ASTM D-1883)
ranged from 4.6 to 12.6 percent and would be classified as having a high swell potential. For swelling soils
with a high potential for moisture fluctuation FAA requirements for uniform soilsis stabilization to a depth
of 36 inches below the pavement section or remove and replace with non-swelling soils. For variable soil

deposits the depth of treatment should be increased to 60 inches,

CBR values completed within claystone/mudstone ranged from 1.5 to 2.4. As a general rule a design CBR.
of 3 is the lowest practical value. Where the CBR value is less than 3, subgrade improvement through

stabilization or other means should be initiated.
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Methods to improve support characteristics in subgrade soils are presented in Section 6.0. These include
soil blending, moisture conditioning, and lime stabilization. It was shown that soil blending increases the
maximum dry density, decreases the swell potential, and slightly increases the CBR. Moisture conditioning
significantly decreases the swell potential, howevér, it does not improi/e the CBR. Lime stabilization may

decrease the swell potential and significantly increase the CBR value,

Since all of the three methods will require excavation, conditioning, and recompaction; we recommend that
soil blending or lime stabilization be used to increase support capabilities, For:soil blending in claystone
we recommend a 25% clay 75% soil blend and that the blended material be moisture conditioned to at least
+2% of optimum and compacted to a maximum of 90% of the maximum dry density as determined by
ASTM D-1557, In claystone we recommend an overexcavation depth of 48-inches below the structural
pavement section. In mudstone an overexcavation depth of 30-inches is recommended. A CBR value of
5 is recommended for blended claystone or mudstone. A shrinkage factor of 10% is anticipated for

compacted and blended claystone/mudstone,

‘Where lime stabilization is used, it is estimated that approximately 4-5% lime will be required. When the
lime is first mixed into the soil the moisture content should be about 3% above optimum to insure that the
chemical reactions proceed as efficiently as possible. The soil should be allowed to mellow for at least 12
hours and then remixed before final placement and compaction. Clays clods should have 100% passing
thel-inch sereen and 60% passing the #4 sieve. For final placement and compaction the stabilized soil
should be moisture conditioned to 1 to 3%.above optimum and compacted in 8-inch thick loose lifts to 95%
of the maximum dry density as determined by ASTM D-1557. In claystone we recominend an
overexcavation depth of 48-inches below the structural pavement section, In mudstone an overexcavation
depth of 30-inches is recommended. A CBR value of 120 is expected to be realized with lime stabilization.

Additional on-site testing should be completed to evaluate the effectiveness of lime stabilization.
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7.3 SANDSTONE BEDROCK

Sandstone bedrock will be encountered at finish grade elevations on the southern portions of the project as
shown on Figure 5 through 8. Blasting should be anticipated to achieve desired elevations. Te avoid
“shoving” or “sliding” of the structural section over-competent bedrock, we recommend that the upper 18-

inches of bedrock underlying the pavemént section be overexcavated, processed, and compacted.

We anticipate that blasting will be required in this section. Our experience with blasting, in conjunction
with small excavations at the site in the Shinarump Conglomerate (see Photo 3.of Figute 9), is that material
tends to break into 0.5-4 feet sized ffagments. We recommend that a portable-crusher be established on-site
to achieve suitable material, Processed material used in the upper 18-inches below the structural section
should be 3-inch minus and well-graded. The material should be placed in maximum 8-inch lifts and
moisture conditioned to within 2% of the optimum moisture content. We recommend that the upper 6-
inches be compacted to 100% of the maximum dry density and the lower 12 inches to 95% of the maximum
dry density as determined by ASTM D-1557. F'or/l 8-inches of processed material a CBR value +6O should

be achievable.
Bulking on the order of 5-10% should be anticipated for processed sandstone.

74  FILL

Fills up to 24 feet in depth may be required on portions of the runway and east taxiway. Preparation of the
site prior to fill placement should include the removal of all vegetation, organic material, and deleterious
material from areas to receive fills. In areas consisting of native soils, prior to fill placement the soils should
be scarified toa depth of 8 inches, moisture conditioned, and compacted to a minimum of 90% of the
~ maximum dry density as determined by ASTM D-1557. Loose or soft arcas detected during the scarification
and subgrade compaction operation should be recompacted or removed and replaced With‘?structural fil,

Where cemented material or bedrock is encountered, scarification will not be required.
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Surficial deposits, both cemented and uncemented, claystone, and sandstone will comprise the majority of
the material cut from: the project and used in fills. We recommend blending of claystone/mudstone and
sandstone with surficial deposits when used as fill to achieve a more well-graded fill. Due to the anticipated
amount of oversized material consideration should be given to an on-site crushing operation such that
cemented deposits or excavated sandstone bedrock can be processed for use as structural fill, Material to be
used for fill should be limited to minus 8-inches. Considering the range of material potentially used in fills

an initial CBR range of 15 to 20 is recommended. CBR tests should be completed on fills during placement.

The majority of soils encountered during our field investigation will be suitable for use as structural fill, The
fill should have the following characteristics:

> Material should be less than 8 inches in maximum size and be free from organic matter,
debris or rubble.

P Material should consist of granular soils and contain 10-40% fines (percent passing the
No. 200 sieve) and the fines should have a tiquid limit of 30% or less and a plasticity
index less than 9. A :

> Cobbles/boulders and sandstone may be used as structural fill provided they are crushed
or otherwise screened to remove particles larger than eight inches in diameter and the
matetial is uniformly graded. The maximum particle size for structural fill within 12
inches of structurally loaded elements should be restricted to three inches.

b The existing asphalt fragments and intact asphalt pavement including any underlying
base course should be pulverized/rotomilled. Pulverized/rotomilled material will be
suitable for use as structural fifl,

Structural fill should be placed in maximum 8-inch thick loose lifts at a moisture content within 2 percent
of optimum and compacted to at least 95 percent of maximum density (ASTM D 1557).

Excavated caliche and sandstone up to 24-inches in maximum dimension may be utilized in deeper fills (+10
feet) provided the fragments are incorporated into a matrix of finer material and placed in a manner that they
do not nest or create voids between adjacent fragments, At least 5 feet of suitable structural fill should
overlie any oversized fill.
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Material consisting predominantly of claystone/mudstone may be utilized in the bottom of deeper fills
provided it is moisture conditioned to at least +2% of the optimum moisture content, compacted to 90% of
the maximum dry density as determined by ASTM D-1557, and at least 15 feet of non-swelling, well-graded
material is placed over the claystone/mudstone, See Figure 11.

T, not restrained by structural retaining systems, should be maintained with slopes of one vertical to two
herizontal (1V:2H) or flatter. Grading of both cut and fill stopes should be such that runoff water is not
concentrated on slopes or in unprotected channels, Where fills ate to be placed on slopes steeper than 20%,
the fill should be benched into the slope. The benches should not be more than 3 feet high and should be
wide enough to allow for access by construction equipment. The tdp‘ of the bench should slope back into
the cut with a grade of at least 10 percent (see Figure 10).

7.5 STABILIZED OR IMPROVED SUBBASE _

We understand that stabilized subbase is required for all new pavements designed to accommodate aircraft
weighing 100,000 pounds or more. Several commereial grade gravel pits are located within 2-3 miles of
the site where potential aggregate for stabilized subbase may be obtained. Suitable aggregate may be
possible by crushing and processing sandstone bedrock, however, we recommend that a test program be
initiated well inadvance of construction to ensure that asuitable product can be produced on-site. Stabilized
subbase should meet all FAA specifications for gradation, content, and compaction.

8.0 LANDSIDE FACILITIES

Landside facilities will include an airport Rescue and Fire Fighting building, a maintenance complex, fuel

farms at each end of the runway, and cargo and general/executive hangers. Specific structural details have

not been provided, however, general foundation recommendations are subsequently presented.

8.1 RECOMMENDATIONS |

A minimum separation of 15 feet between building foundations and the underlying clay/claystone of the
Petrified Forest Member is generally sufficient to reduce the potential of clay/claystone saturation due to
vertical migration of precipitation or irrigation water. Subsurface conditions within the clay/claystone wete

generally moist, but saturated conditions wete not noted,
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For areas with a _m-inimum vertical separation of 15 feet between anticipated foundation depths and
clay/claystone conventional shatlow foundations are practical. However, strict moisture control measures

should be implemented.

Where the depth to clay/claystone is gcn'érally less than 15 feet, several options are available.

1. Utilizing the areas overlying shallow clay/claystone for parking or for structures that are not sensitive
~to differential movement and eliminating buildings or structures that could be damaged if the
underlying clay were to become saturated and swell,

2, Elevating the area over the shallow olay/c;laystone with impervious fill to increase the depth above
the clay/claystone and impose stringent moisture controls to minimize potential saturation of the
clay/claystone. With this option foundation uplift is still possible if the clay becomes saturated.
However, if landscaping can be eliminated or minimized and asphalt or impervious material covers
much of the site, the heave potential can be greatly reduced.

3. Establishing any critical structures on drilled piets extending below the zone of significant moisture
variation (tecommended minimum depth of 15 feet into the clay/claystone) and utilizing grade beams
with structural floors or free-floating slabs. Some movement of free-floating slabs may still occur
and slab replacement may be required should excessive slab heave.occur.

4, Excavating the clay to a minimum depth of 15 feet below foundations and establishing foundations
on non-expansive soils. The existing soils above the clay are generally suitable for use as structural
Aill,

The option chosen will depend on the final product to be constructed, on the degree of risk the owner is
willing to accept, and on construction costs for each option. Foundation options for conventional at-grade
foundations and deep foundation systems are presented in the following sections.

8.2  FOUNDATIONS

8.2.1 CONVENTIONAL FOUNDATION SYSTEMS

Typically, if thete is a +15 feet separation between building foundations and the underlying clay/claystone

the potential of saturating the clay due to vertical migration of precipitation or irrigation water through site
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soils into the clay is low. Strict moisture control recommendations should also be followed to minimize the

1.

~ potential for saturation of clays encountered at depth.

Foundations established on a minimum of 12-inches of properly compacted structural fill or upon
at least 12-inches of suitable site soils that have been compacted to structural fill standards may be
designed for a maximum allowable soil bearing pressure of 2,000 pounds per square foot based upon.
dead load plus long term live load. Foundations should be established on a minimum of 12 inches
of structurally placed soil, however, deeper fills will be required to achieve final grades in areas of
the landside facilities. A one-third increase in allowable bearing pressure may be used for short term
transient loads such as wind and seismic events. The bearing capacity may be increased by 500 psf
for each additional foot of footing width or depth up to a maximum value of 3,500 psf.

The minimum recommended footing width for continuous footings is 18 inches for single story
structures and 24 inches for two story structures. A minimum width of 24 inches is recommended
for isolated spread footings,

Footings should be at established at least 12 inches below the lowest adjacent final grade for
confinement purposes.

Soils in the area classify as having “negligible” to “severe” sulfate exposure. We recommend that

~ all concrete in contact with native soils contain Type V sulfate-resistant cement. Concrete mixes

should be designed in accordanee with ACI 318, Section 4.3 for “severe” sulfate exposure. Buried

pipes should be plastic (PVC or HDPE)instead of metal, where possible.

Lateral loads imposed on foundations may be resisted by the development of passive earth pressutes
against the sides of footings and friction between the base of the footing and the supporting soils.
In determining the frictional resistance a coéfficient of friction of 0.34 should be used between

supporting soils and foundation concrete. Passive resistance may be calculated using a coefficient

of 2.7 and a unit weight of 120 pef for an equivalent fluid weight of 325 pef.

8.2.2 DRILLED PIERS WITH ELEVATED FLOOR

Piers should be installed a minimum of 15 feet into the underlying clay/claystone. A minimum pier diameter

of 12-inches is recommended to allow for insertion of the re-bar cage and to allow adequate concrete cover.

Difficult drilling conditions should be anticipated if caliche cemented surficial deposits overlie the

clay/claystone.
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Piers should be designed for a maximum allowable end bearing pressure of 15,000 psf and an
allowable skin friction value of 100 psf or the portion of the pier in surficial deposits and 750 psf for
the portion of pier in ¢lay/claystone strata.

Piers should be des‘igned and spaced for a minimum deadload pressure of 10,000 psf based on the
pier cross-sectional area.

Piers should be reinforced the full length to resist tension forces in the event of swelling of adjacent
clay/claystone, Potential tension force may be calculated using the portion of the pier in the -

- clay/claystone with a skin friction of 560 psf. The minimum percent of steel shoutd be 1% of the
conctete area. Reinforcement should extend into grade beams and foundation walls.

Laterally loaded piers should be at least three diameters apart and may be designed utilizing the
parameters in the following table.

Soil Type - | Total Unit | &5, | Friction | Cohesion | Lateral ' Unconfined | Modulus of
Weight | (in/in) | Angle (pst) Modulus | Compressive | Elasticity -
(pef) | (pei) - Strength (psf) (psi) __|
Lean to 130 0.004 NA 4,000 5,000 8,000 14,000
fat clay

Pier excavations should be carefully cleaned prior to placing concrete. Concrete should be poured
into the pier excavations immediately after the excavations are cleaned and inspected. Pumping or
tremie methods of concrete placement are recommended to minimize segregation of the concrete
particularly where perched water is present. The maximum aggregate size should be less than 1/3
of the clearance between rebar ties. Concrete with a slump of 4 to 6 inches is recommended.

A 6-inch continuous void beneath all grade beams and foundations walls supported on piers is
recommended to concentrate dead loads and to minimize potential uplift pressures.

Pier installation should be observed by competent personnel to assure that adequate bearmg is
achieved, cleanout is performed, and the re-bar cage is propetly placed.

Mushrooming or enlargement at the top of piers should be avoided during pier drilling and
subsequent construction operations. :

Concrete should be conunuously poured to the bottom of the grade beams such that construction
_joints are not formed.,
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82.3 DRILLED PIERS WITH FLOATING FLOORS

Steel structures tend to exert lateral forces on perimeter footings and the petimeter footings are generally
tied into the floor slab to attain lateral restraint, For a building where the foundations are established on
drilled piers and the floor slab is free-floating, lateral restraint is obtained by constructing wider footings,
adding keyways beneath footings, or:-restraining the footings with bond-beams extending to the footing on
the opposite side of the building. For this scenario we recommend that the perimeter footings, spot footings,
and any :bond'b_eamé be supported on drilled piers. Drilled pier'rec.om.m"enda‘_ﬁ.ion's are as those presented

previously,

For the slab we recommend;
1. Slabs should be separated from exterior footings, bond beams, and interior bearing members with
a slip joint that allows for free vertical movement of the slabs,

2. Interior columns should not bear on slabs and construction should ensure that slabs are not placed
beneath protruding components that may limit free vettical movement of the slab.

3. Underslab plumbing should be avoided where feasible. Utility lines instal-led through slabs should
be isolated from the slabs so that potential slab movement is not transmitted to duct work or lines.

4, A minimum four-inch thick layer of free-draining gravel (containing less than 5% material passing
the #200 sieve) should be placed immediately below the floor slabs to help distribute floor loads,
break the rise of capillary water, and aid in the concrete curing process,

3, To help control normal shrinkage and stress cracking, the floor slabs should have rebar
reinforcement and contain frequent crack control joints, Concrete placement and curing should meet
ACI requirements including following hot weather placement recommendations, when appropriate.

9.0 SURFACE DRAINAGE AND MOISTURE PROTECTION

Due to the potentially expansive nature of soils at the site, it is recommended that the following precautions

be taken to minimize the potential for soil saturation beneath structural elements:

American Concrete Institute
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The ground surface should be graded to drain surface water away from structures in all
directions. We recommend a minimum grade of 3 percent in the first 10 feet forsoil areas
and 2.0 percent for pavement or hard surface areas.

Laﬁdscaping should be avoided within 5 feet of structures. As an alternative sealed
bottom planter boxes may be used,

Unless roof overhangs extend 3 feet beyond footings and roof runoff falls on
impervious surfaces such as asphalt or concrete, roof runoff should be collected and
discharged well outside of the foundation backfill limits. Water should only be allowed
to pond in engineered detention basins constructed downgradient of struotures orinareas
undetlain by +15 of surficial deposits or sandstone.

Provide adequate compaction of foundation backfill and utility trench backfill, All utility
trenches within the building footprint and extending 5 feet beyond the footprint should
be adequately backfilled. Backfill adjacent to structures should be compacted to at least
90 percent of the maximum dry density as determined by ASTM D-1557.

Grading should be such that surface water, particularly that derive from runways,
taxiways, and apronsis collected and directed to designed storm-water channels, culverts,
and detention structures. Storm-water channels should be lined to minimize infiltration
into underlying soils and should be protected against erosion.

Care should be taken to ensure that runoff from adjacent properties is properly channeled
away from the project.

10.0 LATERAL EARTH PRESSURES

The lateral earth pressures on retaining walls and the distribution of those pressures depends upon the types

of wall, hydrostatic pressures, in-situ soils, backfill, and tolerable wall movements. Walls backfilled with

granular soil should be designed assuming an active coefficient of lateral earth pressure of 0.29 and moist

unit weight of 120 pef (cquivalent fluid weight of 35 pef), The recommended increase in the lateral earth

pressure coefficient for seismic effects is 0,15 assuming level backfill conditions (total equivalent fluid

pressute of 52 pel).

Where at-rest conditions are desired to limit wall movement, an at-rest coefficient of lateral earth pressure

of 0.45 and moist unit weight of 120 pef (equivalent fluid weight of 55 pef) are recommended. These
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pressures are based on the assumption that backfill soils will be compacted to 95% of the maximum dry
density as determined by ASTM D-1557. Compaction of soil against the wall should be -completéd with
hand-operated or other light wéight equipment, These lateral earth pressures assume the walls are totally
drained with no build-up of hydrostatic pressure. The additional effects of sloping backfill, surcharge, and
structural loads should be included in retaining wall design. Clay or claystone should not be used as backfill

material,

To prevent the buildup of hydrostatic pressure behind retaining walls, we recommend that a drain be
installed behind the walls to dissipate hydrostatic pressures. Ifa drain is not installed, hydrostatic pressures
should be considered in the design. The drain should consist of a slotted collection pipe enveloped in gravel
and a filter fabric, such as Mirafi 140N or equivalent. The pipe shoulld be graded to a proper outlet or weep
holes may be placed in the wall on 10 foot centers. The weep holes should have at least 6 inches of

clearance above the low side backfill to keep from being covered and plugged.

11.0 LIMITATIONS

The ex_ploratory. datapresented in this report wete collected to-provide geotechnical design recommendations
for this project and subsurface site descriptions represent'condi'tions observed at the time and at the locations
explored. The borings may not be indicative of subsurface conditions between the points explored or outside
the sfudy arca, and conditions may change with passage of time., Any .information concerning the

environmental conditions of the

site or subsurface is beyond the scope of this geotechnical study,

LANDMARK TESTING & ENGINEERING

Russell L. Owens, PE
Geotechnical Manager
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] %RAD , 877 :
-0 7 =1 / ) Intonsoly fractared
10 - % _
| . - 6 = v
1] ubs e} _ % %
1 1 . G 3
L] =
L] 8 | =2 1 : o o
| v =T - LBAN CLAY (CL) MUDSTOND, readish.
o 6 A B brown, wi grey and yollow Intervals
] j = thinly bedded, closcly tractured
15 11 % I _ ~
- TGREC| 2=
- 8 [ 6 |13ty %
- %ROD| =
[ A0 | 6 ==
u -
1 3 =
-l 5 =
| v ©|COMPLEYE @ 19' no groundwatos -
E 20 L oncoun(m.ed
23 : :
ST GEORGE REPLACEMENT AIRPORT s k- Relgirvely'undlalurbed senple-obtalned witk
Landmarlk PI‘O]C(‘J# 07330 - . . o . U 2961nch-0.0. sémpler.drlven with
_ o : - ' £ 140 pound hammiar fefling 30 inchos:
BORING LOG - SAMPLE CORE S ,.°°f“ Brlling.
- . ‘ _Dlslurbad samplo
: ¢ R 1S sampiing attemptwii no recovery.
$25N, 3050E #3; St George,: Ul 24790 . . o E Grounﬂwalerdepttl at ime of excavation
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LABORATORY RESULTS | ' SAMPLh DATA o WT-9
: _ . e _ 1 15 : : JUNE 19. :
@ E % . :% g 5 % 3 _E.Q E% 9 R @ , FIELD DATE: [JUNE 19, 2007 |
. E % S Rl % B b E , % 2 |B = I 2 % g § = . SURFACE ELEVATION: 285385
: | e o & . LA u - - 1 i) N K 1| ! . " = - o
1 o] o 1Ea e lg= ¢t é CHE B DESCRIPTION
Lo NI b g% a‘fgia\"% ‘é§.'8-é 'w%--_m‘;:.:-g- 3 :
= G AN OORIG T 5 EE T MM | [SIry-SAND (SM-ML), wonthiored
| ] : . C -] |sandstone, light rey fo'reddish Brown:
Sleed '%REC_ 4 s : 1 SANDSTONE:BRDROCK
L _ Cond 1o : : c . L
R '-%RQD
L 110
nacad ) & IEE . -
|y G- - -l N - |SANDSTONE, hatd, pray, reddish brown
(5 R T & ;; | |miny bedded, slightly weathered
Lo <] %0 6 | 49 . ' _ ovoasional vartical joints
- ~|%RQD|: - =R
] 68 4 = :
- 6. - :
] e :
6 2 2 4 :
j =1 ' . grades yellowish bmwn hard, breaks
10 G %.‘ X on-bedding plane partings
e TRREC] =l '
|| | e | 4 ot = ;
| lurgp| | = ‘
- %0 ¢ é: )
- |- 2 :
- 3 ==
] 4 \ 4 ﬁ -
— - A BEE fractured
13 ' 41 -
e T9REC ; ' i
= | O R _ 701 3 |14y o _ o
|| PROPOSED FINISHED GRADE 2836.42 - [#eRQD : i layd, slightly thactured, fresh
. . . ] | 8% 4 £ 1 ]
- 1 ' =
= ' =
] g ¥ :
- s . :
: N I 1 : L - '
- _;?‘_0 %REC. 1~ : o SANDSTONE, reddish :brown
|- 100 3 19%24 CEEE : ]
o) %R : : E
Lo . 66 4
] 3
| s ¥ B[ |
i o Lo t ] : . = SANDSTONE
[ 25. : ‘ ol — : S—
’ _ . KEY .
ST GEORGE REPLACEMENT AIRPORT R !aﬂeiailvel_y undisturbod sample:obtalnad with
Landmmlc Pr0ject#07330 ' o 3:28Inch O.0, sampler driven with
_ : - {2140 pound hamimer faling 30 inchea.
CBORING LOG - WT-9 _ _ %Oom Drilling
. . Disturbed-sample
L_ANDMA‘R TEST ING & ENGHVEERING . O Sampling attempt with no r_ecovéry.
525 1-\’..3050=E. #3, 84, .Georfge, UT 84799 =~ : _ . X Groundwater depth.al time of sxcavation. -
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LABORATORY RESULTS [ SAMPLEDATA ] _WT-9

{FIELD DATE; [JUNE 19, 2007 l: -
SURFACE BLEVALION: i
"+ DESCRIPTION

% GRAVEL
% SAND

%EFINES
%% SWELL AT 60
FOOT (CORDEG)
AL

scs

TNENUTES PER

PrASTIC TIvIT

" JLEGUID LM

PLASTICITY

| SAMDSTONE, reddish brown

23 CORING CONTINUED
- WREC]. DR
| 00 2 | 24520
L wRQBY- - |
7 83
- 3 D
- JSANDSTONE
= 4 :
30 YARBC "1
= 100 | 4. fovsay ]
- BRGD .
_*“ﬂ 90 F 3
: 4
] 4.
13 TREC|
T o3 4 | 343y
. J%BRQD| .
- 48 [ 4
' E

SANDSTONE, no vaiiition, no
groundwater encountered,
COMPLETE @ 39" -

o LI T T [T IS T

KEY

ST GEORGE REPLACEMENT AIRPORT ~~~ Mgraatwoly unditurvod sampo obtanad wi
© Londmark Project # 07330~~~ = S 8.26Inch O.0. samplerdrivenwih
; o . - S S 8140 pound hammer falling 30 inches.
~BORING LOG- WT-9 S --_°°r_‘* il
L L . . . : .Dlsturbed sanple Lo
LANDMARK TESTING & ENGINEERING' . O gampling-attempl with no recovery,

525 N. 3030 E. 153, St Ge_m'ge,jUT 84790 - : | 3£ Groundwater depth lifhe of excavalion
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LABORATORY RFSULTS o ' - SAMPLE DA [‘A S ' W10

% FINES

~DESCRIPTION

MOISTURE

. CONIENT

_ %SA;\'{_D

MDNLTES PER
[FOOT
INTERVAL (FT)

2% RECOVERY
ANDERQD -

UScs

B lgeg |vimp DAt [AUG 16,2007}
: ﬁgé

E% | |sUREAGE ELEVATION: 2838

LU LmaT
'PLAsz'zcmm

- LITHOLOGY

- lcers

| _’_S#?V?LE_T.Y?E

=2

[SILTY $AND (SM), bmwn, gravell_y,

IERENESNENRNNEN}

TSI

=

—_

EERNNRRAE RSN N RN

™

™

]0030, dw
SANDSTONE, fractured, thinly beddad
[ i ) . grédqs’m‘ocleratelyerd,-wcnthércdjnints
REC%| 2 | 4.9 ) : : : )
i [0} |
o150 RQD% & ) )
: . . 32 gmzleq ﬁnctmed minor-caving of bove
I o oy oo :
PROPOSED TINISHED GRADE: 2830.06 | ' 5
! * ™ : 1 ¢ :
. 5
_lrmew)l 6 1 o | S
T80 T K - ocoasional vertical tractuves, weathored
|rReD%| 4 on fiactucos
28 .
. 3
6 i :
rides slightly fractured, geay,
REC%{- .5 | 14-19" diy .
3 90 - :
ROD%|- 3
1 58
vy
4
4 . ’
COMPLETE @ 19" no groundwater
cricountored, '
5 .
L - N ~ KEY
ST, GEORGE REPLACEMENT AIRPORT -

ol Rolatlvely undlsturbed sample chieinad with

- 3,26:n6h 0., sarmpler driven wilh
a 140 pound hamer falling 20 inches.

== ]6ore Ditling

)"{ Dlstirbad samplo
O Sampl\ng attempt with:no recovery.

Landmark Project # 07330 -

BORING LOG - WT-10

- $25 N, 3050 EH3; St G‘eorge, vy 8479()

I aroundwater dapth at tima of excavalisn

PAGE 1 OF |



PHOTO - WT-11 Location in sandstone rock.

CT 07330 .

LANDMARK PROJE




| _LABORA’I ORY. RESULTS | SAMPLEDATA T WI-13
@ EE gé g 1 % . % g . % _ E s E g g 1:;}. é . E ) ; E 1 § : . FIELD DATE:. AUG 17, 2007
E' S8lE® ¢ 2% ;%: % _ E b %g? gg B e | Z g LR .8 |SURFACE ELEVATION: 2807
ey =<3 LARN & < |<alBsEie | Baae |20 & | ' i DESCRIPTION :
i A H Rl N
LN A N R TR N TR 532 B ETiem. | |simey arRAVEL (836), brown, dey,
_|PROPOSED FINISHED GRADE/FILL. AT 281842 7 33 1 |sntlstons boulders:on surface -
{—] [ . T raopw) BEGAN GORING @0'
= 2
e | SANDSTONIZ, mottled; ﬂaol\ued
- 3 ) nlo(leratcly solt
:"’"" 4 .
_.§. ] gradesmottlcd. havd
= R 6
fo] 7460-| :
- ) -9
| 1
[ | C ] E . gladus grny, dry .
) REC% 7 [ Oul4
_E) 100 : l fraoturod imm 10%to 11, thin]y beddad,
- RQD%| 4 bxeaks along bedding plang pm!mgs
|| 1 &
. 4
: : 4 {orades slightly to modesately weatherad,
o] : slight:olay inditling of joivts
4 : -
- - COMPLETR @ 14"
15 no groundwatel sncountered
20,
]
+25
o e . . . KEY
ST. GEORGE REPLACEMENT AIRPORT - Eﬁerauvely P pT—
: Landmai‘k Project #07330 ) _ o 3.25 Inch-0.D, ssmpfter diven with
: R ' : L a 140 pound hammer falling 30 Inches,
BORING LOG - WT-13 £ Cors Drling
i Disturbed sarriplo
Wmm 4 _ O gampling atteropt with C FOLOVEIY,
525 N, 3050[ 3,84 George, UT 34790 . ' © 'S Groundwator dopth at ime of sxcavatlon

PAGE10I |



LABORATORY RESULTS | TSAMPLEDATA . | CRWa .
= | : P B =R | ' . 1.1 11 : SR
@g B E g g Eg % N A D - T IR 1 B Irrer pave: TUNE212007. | |
E_ é Z i’ sl g [ark % ? 18 E 189 e . ﬁ% % Blall g | y - |SURFACE BLEVATION; 287472 |
EZOlE | 2 | FFE 19 (24, g (B (88 | g % ol DESCRIPTION
& > K S IR B -+ a;% 2 B s % 'ggffiié: P : E | & i3 — : —
P ROPOSTD TINISHED GRADE /FILL AT 28330 | ' {SILTY SANDSM) brown, diy wigravel’ .
| af o fesfasl b 1 | ] e [smrvsanp ..
L SRS A A T | [ : taovm, dry with aravel, dense -
5
] ) prados, white fravel,
"7 osa Joraf 2 s fao | | ' 8"
. : o |s0is] g’
:: il .‘ | M 9.0't0 ld.'Sl'gi_'ade.s-m'om sandy
s [ E: [$1L1Y GRAVEL WITH SAND (OM),
- 504 RiLl brown, slightly molst, dense
g B D L |COMPLETE @) 13' no groumdwater
™ : 1 . ‘ i encoumnterad
15
E
F20
i |
| B S 3 T KEY
ST‘ZG'EORGE REPLACEMENT AIRPORT _ g Retatively undisturbad sampla obtalned wit .
' Landmark Projeot # 07330 T : - ' - 5.251nch O.0. sampler diiven vith :
: S L : ' { a 140 pound hammer faling 30 ches,
“BORING LOG - RW-1 = {coronnig '
) L - ) ) Dlslurbed sample - o
LANDMARK TESTING &_EN ¢ INE‘ERIN 7 _ > sampiing attempt with no racovery.
S25-N. 3050.17. 13, 8¢, (x‘e_m'g.a, Ur 847190 N 152 Grounawtet depih st imo of zxcavation .

PAGE 1 OF 1



S LABORAIORY RESUL’]S o QAMPLE DA’IA R RW-2
: ﬁb,@ E 5 lnld g ‘ ;x:j o I B %‘ 0 :
ggéQQ‘t 2. g B IS Ll LBl B FIELD DATE: \ |
§§8 .‘E ~ § ‘% e 8 If % E g;-g A '6' " b %‘i . %a = | “ SURFACEELFVATION 2876,85.
5] Tales {R R & 3 o E i3 glee :E : 1B ' ' DESCRIPTION ]
al = - 15 . Q\JE ¥ |Z2 185 |58 |2/ E .2 & : I ?
I PROPOSED FINISHED GRABE FILL AT 287944 SILTVSAND-(SM). hrovm, dry wigzavel
™ so | SILTY GRAVEL (GM) white brown, diy,
- I ¢ Ivery dense, heavy comentation; ¢aliche =
: [0 recovery:
. : guades, -|'cdc!ish brawi..
™1 6o 8 |6 | 2 a | [SILPY- SAND (SM), roddish brown,
MR . 5075 slfg]_l‘l"Iy moist, denge
10
:: 4.3 1) 69 | 20 43 | o {arades réd, slightly
= 50/ 5"} moist, very denso -
15
: 66 ] 109 o | 77 | 2 T ! ‘. ] 1 7 prades red;. moist, dense
20 il
- o
| ' COMPLEE @ 23'no groundwater
L encountered
k2S5 .
ST GEORGE REPLACEMENT 'AIRP()RT : : : ,!iRelaﬂvely_undlslurbed'sample abtalned with
Landmark Project # 07330 - : B _ 4 8.261neh0.D. sampler driverrwith
: - : T : ' _ a 140-pound: hammer falling 80 inches.
BORINGLOG -'RW-Z _COTB Drllling
: { Dialurbed‘aample )
- Lof) ‘ B 1 Sampliag attempt with no-recovary;
325 N, 3050 B ""3' M (:emge, Ur §4796 : ' ’ A Groundwaler daptt at:tims of excavation

PAGE 1 OF |



LABQRATORY RESULFS | T SAMPLEDATA ] RW-3

SNNARENNN]

T

[AENERREN

a3
<

[ITITT

: y ; . . . 18 1 ok : ‘
@g é’iEEf -,:%- % % 3 13 E s @gﬁ 9 1 lEH § | FIBLDDA_TE; JUR 5217 2007
gle8 E& 5] ;3 ) .e\e‘ g . 5 ;?ﬁ E 8% g _ ?>: g &‘{ A1 w b |SURTACE R EVA-TION._ 875.70

B 1B las ey A8 ‘g‘ﬁg 22 15| g | DESCRIPTION. -
= ——F e O - O ol B A -8_- lebZe Jeg || st irim i
0. - » \ 3 s : 1 - T siiry SAND'i(SM)'bmWn, dry-with grovel

PROPOSED FINISHED GRADE 287557 . - T IR RIS 11 . . T
Taf e oea [an | G| . [SILTY, SAND WITH GRAVEL
) _ 5075 : - |(8M1) brown, dry, dense .
5 3 | zrailes brown s#white gravel, caliche ) :
R 1 s0/5 JSILTY SAND (SM-GM)-vory Httle retuin,
ot white-to-Jight brown, dry, dense w/ g avei
1 Toatlohe samentation
10
Az oo | 20 osafer| s o | oas SILTY SAND WITH GRAVEL
N ’ : . : 504 3" - [(SM) wiitte 3 light brown, dry, very
-5 ] dense, calfohie cemeiitod
115 115t 18 LAYIIR GRADES red/ite
. SILTY SAND (SM)
0 !
L - NTA
| : groy; duy, caliche
: grades vory ved, moist

20
1 89 L2 | ssfas|{or )18 | o e o mge CLAYYY SAND WITH GRAVEL,
| ] ] i C . : L W2 {SC), reddish/brown, qhghﬂy
1 . . : : W / moist, dense )

1] OL | [UEAN CLAY (CL) CLAYSTONE, 21026

25. ‘gtades mamon

: glﬂdcs froy clay
1 3g |7 : : R 'gladcs (CL), hard nodules, gray, slight -
o . S moisture, very stitf, COMPLITE @23'

0o grolmdwatel encmmtered

ST GEORGE REPLACEMENT AIRPORT . gr«'e?auveiy undisturbed sample abtalned with
Landmar]_c Project # 07330 . o 3.25 Inch O.D..sampler drivenwith
: ' : . _ e 140 pound harmmer faling 30 nches.
B()RING LOG RW-3 . ' o =] core pritng
e h Dislurbedsamp?a

_ D Sampling attampi with no recovary, -
3285 N, 3050 7, 13,81, George, UT 84790 o S Groundwatar depth atdme of excavation

PAGE 1 OF 1



LABORATORY RESULTS | SAMPLB DATA — RW-4

% " lemp pare: TONE 23,2007
o ' |SURFACE BLEVATION; 2877:04 .
’ " DESCRIPTION |

— OISTORE
| CONTENT -
UNTT WEIGHT

G- N

%SAND

PRESSURE (PSE)

IIERVAL (FT) |

AND ROD

IBLOWS PER

00T
RE

e

o SWELL/

uscs

) uQUan\m
|46 RECOVERY
ER
IR
" BITHOLOGY

i
<>

[smary sAND sy redatsh brown, diy

s SR T A . - : N T ) SOFHEEERE -k :)':o:'eéo#eryatZ',- .
2 | s fesfary | sofsf Bk SILTY SAND (SM),
. . . : Bt . R ] : o Jvery-dense; brown, dry,

SERENRNNND

gra‘deé white

L
(¥

PROPOSED TINISHED GRADE.2870,90

: noaecovely, very deme cnliche . ]
SILTY -SAND WITH GRAVEL (SM Gy
browndsh-white, (hy,

J3002

grades matoon,

83 1w | s fus| : ) 24 ‘SIL'I_‘\_’ SAND WITH GRAVEL (GM)
: ) browi witl-color vriations, duy, dense

507.5"

grades white from 15 to- 16,5

IPOORLY GRADED SAND WITI SILT
AND GRAVEL (SP-8M), brown, with”
‘eolor variations, dry, dense

or| | |es |8 I 52

T T e I I T T [T

SENERENNETS

T
jow]
r

FATCLAY {CH)} CLAYSTONE,

TEAL o 85 23 32 59
A T 1. : groy, slight moisiwe, hard, with aravol

srades purple clay

17| thas S N R R PR Y 40
‘ ; _ R EYZ

jENNEENEN

T
L
<

_ FAT CLAY ((..H) CLAYSTONE, purple -
dry, lind )
COMPLETE (g 33" no f,lolmdwntcr

[ERNEN

62| 25 | w7 50158

ST GEORGE RDPLACLMENT AIRPORT o Eﬁa\allvely undisturiod sampla obtakied with

Landma1 k PI'Q]Gct #07330 : : 3,26 Inoh .0, samplar driven with
. i ~a 140 pound hesmer felllng 30 Inchos,
BORING LOG - RW-4 |core orlng
Plsturbed sampla’

"TANI NDMA RE TESTING & NG FLRING T ' O gempling atamptwilh no recovery.
528 N. 3050 F. 43, St George, UT 84798 . 2 Groundwater dapth a1 tine-of oxcavation

PAGE 1 OF 1



LABORATORY RESUL*L.S I SAMPLP J;)AIA - . RW-5

g%@ 81215818 ; ESE:A g gz, R I SURFACE BLEVATION: 2872.77 |
1547 ] % L® R 8128 | 213 BE |5 13 E 8 DISCRIPTION '
173 . -t e B - E G les led M [O& ;g& sy ] :
9 . o : f ) T s CISILTY BAND ($MJ; brow, dry with ginvel
. ] kN ) . CF PR N ) o
o 1T 1 + 1 E b b TR
[T ] | 26 48 | 26 | 46 | T SILTY SAND WITH GRAVEL
EI : b : N - MEkilE ( Sy white-Hght brown, diy,aed
N e DR R ) | A . . T R A N A detise:
- : . kCMEANR :
f Ak .
[ il - o o
L3, ETHISM-OM | - [SILTY SAND WITH GRAVEL (SM-OM)
1 1Bl eld arados.seddish.brown
1 #2 | 102 ' : S | 36 ‘W [SILTY SAND WITH GRAVEL (SM, GM)
—{  PROROSED. FINL‘:]!BD ORADE 3864.99 BEZER brown, anolst, very dense
10 Wy
e} ™1
- : ™I
1] 0o s s 7 1 : - s074 ; [ I | POORLY-GIRADED SAND WITH SILT
.} : : . 1 o |- : . AND GRAVEL (SP-5M) browm, dry, very
|} {dense,.
15
erades-maroon

eanso] ] sz | =R - LBAN CLAY (CL) CLAYSTONE;
! | s048" - N . © |mavoon, molst, hard,

ST s LTI

L 1. . ’ | o . |iierecovery
a7 ) | a2 : s0/40) B LLAN(.LAY(CL}CLAYSI‘ONE
) ' i ’ macoon w/ white spotc, mostly diy,
lared .
k25
sorsrl b e ol - |BAT CLAY (CH) CLAYSTONE,

" Imargon, diy, hard, cormented

=

[EENEEFY SN RARRN

sa| 26 | 26| . 1sorsl - | - - FAT CLAY (CH) CLAYSTONE, maroon,
) N ‘ . : : ey, hard, comented-
. ] COMPLETI #3.33' no gouniwater
ST GEORGE REPLACEMENT AIRPORT - ‘ Eﬁqlaﬂvely undisturied sample abtainad with
’ - Landmark Project # 07330 - . | ¢ 8:28Inch O, sampler driven with
. ' N . ' L8148 pound hammer falling 30 inches.
~ BORING LOG - RW-5. % Goro Diling
: ; { Disturbad samplo
LA LANDMARK TE§ Tfj; o & EN GI]QELRI}\‘G : | O sampling eltempt with no rezavary,
_ 523N, 050K 13, 1 George; UT' 84790 2 Grouricwater dapth at time of exeavation

PAGE 1 OF |



DEeTE T

RW-6

1 oIt WERGET
| ewm |

% GRAVEL

.%SAND‘

LABORATORY RFSULTS L SAMPLE DATA

PRESSURE (PSF}
premaL 6

§LOWS?ER: .
FOOT

PLASH@TY
INBEX
AND RGD

IPLASTIC LIVDT
. B4RECOVERY -

LI'QUJ_DLmﬁT‘j i
L ICORE

| ri.PE_

" ooy

\emerp pame: IUNE20,2007

|SURFACE BLEVATION: 2867.63 -

SCS

DESCRIPTION

JERENAERER

e

EERNSENRP

JEREEENNN

ST ISIT1] EERE

Ll .
o3

TTITTT.

{
=

—
=

NENNENRN

"

OPOSED FINISHED GRADE 2836;64

A

5
.

171

103.8f

1 984150 48

15:6

102.9

‘ o001 s

67

9.8

ol || | 47
o {soraer

<

94

a6 2 | [ 504 5"

k SILl‘? SAND{SN); light brown, dly,

witly-geavel. varlation. fiensmall to.log (,e, _

] cobblos

; SlL TY'SAND-(SM) brown; dry, verylow

cementation, Tittlo gl el

. rades-purple

{neretum, very dense

geados )
LEAN CLAY (CLY CLAYSTONE ‘putple,.
sandy.

grades trom 14" to 16" llglltcl pur pla
white _

LEAN CLAY (CL) CLAYSTONL, whits,

slightly molst, {taces of sand

LEANCLAY (CL) CLAYSTONE, grey,
hard, (races of sandstone faterbeds +
gypsunt, slightly moist

| gradas; yeltow olay -

|eados, groy clay

arades purple,

LEAN CLAY (CL) CLAYSTONE, pusplo;
hard

COMPLETE @ 33" no grouudwatel

ST GEORGE REPLACEMENT AIRPORT
Landmark Project # 07330 '

BORING LOG RW~6

ﬂ Refauvely undistirbed sample obtalned with
" 3,26 Ingh O.D, sampler driven with

& 440 pound hiemmer falllag 30 inghes,

j‘»:,.fg Cora Drilting,

Disturbad sample )

O Sampting altempt wilh no récovery,
32 Groundwater depth at time of excavetion

"LANDIMARK TES
325 N: 3050 E, 13, $1. Georgo, UT 84790

PAGE I of I



| LABORATORY RESULTS - ' SAMPLE DAT A _ : _' -RW-7 :
- L & ol _ - A ' g
g§g§§§ %%25-% B g-ﬁg ﬁ;j.g 1l g |- WIELD DATE: |
BB B 2158 [E bk § 8818, |u ﬁﬁ‘g gl smwmwnuwxmmzmam
.‘Eﬁqg-.$~- '°a§-§- g@~ Q'ﬁgcggaﬁg‘g 2|1 B g - DESCRIPTION
S =1 O s s O -ra o EH &*i‘;im' 8 i R0 171 R O B M =) i
0 T e e e P TTSM SILTYSAND(bM),]lgmbmwn dry,
4 PROPOSED FINISYED GRADE/ FILL-AT 2852.28 _ : S [N | ; ;wm‘ 1odsé gravel.
' T 08 |omsf 1 mlwl | ' ' 517 - >]"T:SM' . SILTYSAND'(SM),
_ E B g SR N : A f ; e EEITH | Ylight-biown saud, diy:
1 | 1Bddse CLAYEY SAND (SC), grades brown +
:5 */// : - {|wlito, sltghtly moist, minor cementation:
T | . . ik 1 ;, ‘ ol . / glndeswhltc :
[ 10 | 11s3] ] Ol ’ | 41000 67 ‘ €L LEAN CLAY{CL), CLAYST()NB
B ’ . ) - By |white ad-pugple; slight molstwe, hard
10
] 50.;’5" ' -‘-ji‘ o ' LEAN CLA‘{ {CLYCLAYSTONE, wlnte.
) Tl ) very | llltle;nosstuw, hard )
15 ‘
: ' peades purple
el | | s o2 e s | e P LEAN CLAY (CL) MUDSTONE,
] ) 1 . | : i . 50/4° gl Y " |pueple with white varlatons :
. ’ ' . ) . ) S l / / COMPLETE @ 18 no groundwater
m) ‘ | . - | ‘ | Jencountered
20
B KEY
ST GUORGE REPLACEMENT ATRPORT ~ IgRetvoy incistarbod seiple obtined vty
Landmcu'k PlOJeCt #07330 o : . 8,28ch O, sampler dilven with
. ' : 8440 pound harmmor fallng 30 Ihchas
BORING LOG RW- 7 i} COI’B Drllling -
‘ _ 1 Disturbod aemple
LANDMA K T STING & EN GINEERING - ) : ) Sampling attemptwilh no reccvery.
525N, 3050 . #3, 8t Gtorge, UT 84790 : 7. Groundwatér doplh at Ime-of excavallon

" PAGE 1 OF {



PEPTHED -

LABO RATORY R}“SUL"IS ' SAMPLE DATA : T RW-8 ]
Held | ol 18 Lde o lgE] B gl . | o
EREgle(elali b b5 Bo ) Sl Ell el | fovan OEEREE)
gala®l B8l 258 [E W1 RGBS 2l s 2 | : SURI‘AC,E ELEVAFION 2837,56
23 E 2 8 7 gﬁ Lo 5 ' gg | e [ ! :
STHE T ) LA T 2 f 59 ié S 1Bk 285 % o E - g _ DLSCRIPIION
ER—— : {j B B ‘&“% 24 lEe loa lak m [ S
[0 O R ROPOSAD HNISHED ORADEZRILL AT 264599 | | . SRR | .b“*TY 4D (S0 Tght brow, dry,
= 1 o R 1 S ‘ SO 1 -spmscgravel
o2 s |2 ferfas| | | twd 1| mslii - Jowrvsamo sy,
= ) . o . =R EY ‘|t browm; sliglitly modst, slight
| . _ Jeemeitfation ’
1 BIGAN CORING + =TT b |sirsrone, rndes wiblts, baird,
ts - L Tl | hacuued :
it - %REC | ] : L
1 1 10 4 | ALY : ‘| Brades tan
[ {ooran| A B -
- o | Bl
: 3 1 § : i
- 5 v = L]
ol ] & LEAN CLAY (CL) MUDSTONE, purple +
Tt1o I 3 1 wiiito with-yetlow varlations, dry, hagd
[ | REC = _ :
| - . : 1 %0 4 o4 ==L at 10" grades white +-gray;
| oY NS I %RQD S == E
e : 14 5 :
o] . % -
. ) . feel LEAN CLAY (CL) MUDSTONE, reddish
15 : 1.5 . Lk brown with wliite, heavy cementation
— 20 [ 17 9 WREC | : N | . :
] - 100 1 4 .| 14~19| ] : L
. Y%RQD % . prades whits, fractured
1 1o e i - ' '
] o =
- 4 R
] 4 = : o
- o ¥ . LEAN CLAY (CLYMUDSTONE,
F20 - TTET reddish brown, hard,
- n {COMPLETE @ 19
- : - - [no groundwater encounterad
25 - .
R o KEY
ST GEORGE RLPLACEMENT AIRP()RT ' !iRelauvely undisturbed sampla chtairiad with
L‘mdmm'k Project # 07330 _ : T - 825 Ineh.0.0; samplst. driven.with '
_ o 8140 pound hamimar faling 30 kchos:
B@RING L_OG . RW‘-S o . ' . Cora Drlliihg
' —— ‘ < Plslurbad sample
1 ; ) i _ Q) gampling stlempt with no racovery.
325 N30S0 E #3' St G‘Zm"‘" ur 84790 . . ) ¥ Groundwater deplh a4 lime.of excavation

PAGE 10f |



I IABORATORY RESULTS | SAMPLE DATA T RWY
@g%gg g . _.% % E % E < |E, E % a | E & __PILLDDATE TINE 27,2007 _
E % § !:: i 3 : "§ | 9\"8 5 % : F% ¥ E[:’ E B gﬁ E | = 4 : |SURFACE ELEVATION: 2829.59 !

7Y et T A RN RN < 2 ¢ T == Rl E b g sl B8 - DESCRIPTION ‘
pel e :i 5 rﬁ% &E &’2- f%ﬁ 5.a [ %E j 2 L I .
0 ™ [rrovostn FINISI‘IEI’_)'GMDE/‘I?ILL AT 2830:57 N f'; ol BT SARD M) tan, dry
13 . .5'5 1 s | - : SILTY SAND (8M),
- : = RERE C " Jbrovim, dry, weakly eumeme_d
- BEGANCORING | 4 [EE / g ALEAN-CLAY, (GLy MUDSTONE; purple,
5 5 - / . - {mottled; stiff, Taminated, fractured,
-2 WRECL ¢ / : |srades very havd .
N Ao b e e o
a {%ROD : / i 1
- 0 7o Rrr7 77 .
- : / : . {nroades white
N e E; / - graclos whiter -
8 -9 v [EEE:
mp Lo / -
10 12 - B ; .
o GHREC : % ; / '
- a0 | o [er] TOERE :
| {seron (& / _
- i 1 L 12 H = L grades white + fan S
] 33 17 16 - . % !; / LEAN CLAY-(CL} MUDSTONE '
™ S 9 ; / _ - latados tan 4
!—'wh-.. 10 ¥ %4/ ’ .
T5 15 COMPLETE @ 14
75 _
' ' ) - KEY"
ST GEORGE REPLACEMENT AIRPORT y _ERelaﬂva\yundlsturbed sample ablained with
Landmark Projecot # 07’330 _ _ - 226 neh 0.D. sampler v with '
- | @ 14apound hammor faling 30 inches.
BORING 1.0G - RW-9 [ oore g
Plsturbed sample
] ; LR - Q. gampiing alternpt with no recovery, '
525N JUS0.E, #3, s (’cmgc, o 84790 | . g Grouncwatar depth atfiine.of excavation

PAGE 1 of 1



11 LABORATORY RESULTS . . SAMPLE DATA - : - RW-10
g E g % . g%; A E N Y E N % % RN E : § IFIELD DATE: [TUNE 27,..2007 |
;vg Q'gﬁg”é *593'03H§; 298 1911 3 1 | |SURRACEBLEVATION: 285200
. En\" . ‘9 . o g g g F:\ 5 X ﬁg gg %:] E % % % |- E 8 DBSCR_IPTION " N
Al 15 18 e lel |5 (8 2ia gz |A .8 8 | | —
0 f ‘ AN CORTG TR N TWEATHERBED SANDSTONE,
T : - f s brown, dty .
I UREC| . ] i
Lot 40 -1 3 | 08
I |%RQD} -
- Lol e
| K
. “ : 3 ¥ . .
3 I Y {SANDSTONEBEDROCIK, vellowish.gray
] YREC] 4 R A moderately hard, slightly weathered
1 120 .1 s |
] uyreDE 3 b )
= | R 2
: 5 Y
. _ 1 |
10 7 . oo A
SANDSTONE, moderately hard, slightly
:: |%RECI 6 tractured ]
o g 100 1 9-1¢ g
-~ C HMRQD| 4 o
1 80
i} grades hard,
:= 3 v .
|l —.| F 3
115 6
= wREC| 3|
e ] 100 1419
- wroD| 4 .
- 90 - .
. . . 3
| PROPOSED FINISHED GRADE.2833,22 1" 4
: . . ! . " ’ 4 .
3 : : o
[ 20 ; 1SANDSTONE, hard, thickly bedded
[} %REC] 3 :
. 100 1924t
] wRQD| 4 |
o 1 82%
I _ ls | |
| : - . 1
'_2_5' [ s ¢ =2
ST GEORGE REPLACEMENT AIRPORT - o o _ERe]auvely undistarhed sample chtalinad-with
Landmark Project #07330 - - co | si25.nh.0.D. samplor driven with
B o i : “a 140 pound harmmer faliing 3C Inches,
_ _BORING LOG - RW - 10 [ oooring.
s X . i ) ‘ Disturbed sample _
',L_ANDMARK 'TEST ING & ENGI 'EERIN G ) . o Samp_l\ng altempl with no recovery.
325 N, 3050 £, 43, St. Geotge, UT 84790 _ : Z Groundwaler depth at time of axcavatlon

PAGE 1 OF 2



% GRAVEL

LABORATORY RESULTS

8

%SAND
LIQUID LT

PSF

% RECOVERY

AND RQD

FOOT (CORING) | .

[USCS

FIELD DATE: [JUNE 272007 |
SURFACE ELEVATION:

DESCRIPTION

DEFTHGT)

frLasucinaT
- PLASTICITY

"L SWELL AT 66

I

1
F]
L

LLEFTTLET

TCONTING

YREC

[ %RQD
| 66

=
b
o

LT3 l\J"

)
—

J%REC

100 -
%RQD
89

3 [a0ua4

1% rEC

90
%URQD
46

3 | sa3e|

:

e e

T

I T TS TS

-
wh

RERE

|

- LITHOLOGY

~ [SANDSTONE, hard -

SANDSTONE, hard

" [SANDSTONE, hard

" [Na variations encountered
COMPLETE AT 39

B
R

ST GEORGE REPLACEMENT AIRPORT
Landmark Project # 07330 :

BORING LOG - RW - 10

TING & EN

~LANDMARK TES

INEERING

5.?5 N3OS0 E. 13, 81, George, UT 84790

- _ KEY .
E_Relalival'y undisturbed sample-obtained with

3.28 Inch Q.D. sampler driven with
a 140 pound hammer falling 30 Inches.

. % Gare Brillng

< |pisturbed sampte’
Q sampling attampt with no recovery,

X2 Groundwater dapth at time of excavation

PAGE 2 OF 2




SAMPLL DATA

RW-I1

LABORAI ORY RFSULTS

: %SAND'
o

b ASTIC LMT

JINDEX. -

FOOT (CORING)

{INTERVAL (FT)
NUMBER .
JSANEIEEYFE

|SURFACE BLEVATION: 285743

DESCRIPTI’ON

" 1% SWELL AT 60

| PsE
%

" PLASTICITY
T

- [LIQUID LIMTT -

TOGTUNCHN BN

BEEENNNNCEANRRRNEED

[0 " BUOANT ‘
s & 1=

wreel - oo ) | fEEE

a0 |7 | )

%RQD}

o |

6

_ y

7 :

5 "

Qe
1)

I TTIREE

100 | 3
4

I

#HROD
48 |

EEEEEN)

G

i
LA
L

E AT
%RQD

EEERENEN

% | 3

BESER S

il

TREC
| 100 | 3
| %roD

o]
for

SEEENRNRER

0|

.l 3.f

e

[and
th

Landmark Project # 07330

BORING LOG - RW - 11

S35 N. 3050 £, K3, $¢ George, UT 84 790

ST GEORGE REPLACEMENT ATRPORT

; bANDb TONE, moderate]y Weathsrcd
‘tsandétonie, brown, dry.

| gradesthard:

1.5%10-6.58' SANDSTONLE; tan color

| weathiored; fractuied, hard -

SANDSTONE, hatd

116 to-17-small layer of shale

| SANDSTONE, hard

SANDSTONE, tractured, hiard

1SANDSTONE, hard

- KEY
!i Retatlvely undlsturbed-sample_ obtalned with

3,26 Inch O:D. samplar driven with. .
8,140 pound hammer falling. 30 Inches, -

CoroDrltng -
Dlsturbed sample:

QO sampling atiempt with no recovery,

2 Groundwater depth at e of excavailon.

PAGE 1 OF 2




LABORATORY RESUL IS

SAMPLE DATA .

. RW-H

'g

% GRA” 'VEL'
% SAND

PSE

" IEORE

}NIERVAL{FI}

42 |
- ﬁ

| - [surRrAck BLEVATION:

foscs

'lIELD DATE; . TUNE 27, 2007_|

DESCRIPTION

T e

A

- % SWELL AT 60

2 _’L'IQDID‘?M
i 'sﬁczm T

' PLASTICITY
CpoER

T IROOT {CORING)Y

IERENNEN EJERNEEERNPYNANE]

=
=

ST 1T TIOTTIT

CONTINDTD CORTIG T 3
"PROPOSED-FINISHED GRADE:2830.04 - - | WREC U B E
B Sy " 80 |5 {aae|
'%RQ.D :
68 | 4
N -3 ; w
| ’ T
.%mzc N .
J100 4 Jaguasr|s f
fwrob| .
11001 4
I !
A
3
| .
ToREC ;
[96 | 4 laawe] |
©fwrop : 1
06 4
4 ¥
r
.5 :
1%REC _
L 100 i 4 {3843
TROD ‘
9 1.3
i
4. 4
F 3
| 5
%REC _
1 o0 | 3 [asuam]
50| 3
3
X

SANDSTONEBEDROCK

{SANDSTONE, 5" oore, unbroken

* |SANDSTONE, very widely fractured

SANDSTONE, moderately hard

SANDSTONE, slightly fractured: -

grates, prey layer

COMPLETE @ 48' no groundwater
sheowitered ‘

-ST GL‘ORGD REPLACEMENT AIRPORT
Landma: k Project # 07330

BORING LOG . RW-II

¢ ENCINELRING

525N, 3050 E. #3, M George, UF 84790

. Cora-Driking

_ KEY
Relatlvely undisturbed sampte obtained with

3.26 Inch 0.0, sampler deivenwith
a 140-pound hammer falling 50 Inches,

Risturbad sample
O sampling atiempt with no recovary,

g Groundwater depth al time.of excavation

PAGE 2 0f2



LABORATORY RESULTS _ | SAMPLEDATA - RW-I2
1 L g T B L 3%@.: =1 el T ’ )
kel 2lg|e g [ @:a.t%é 2Bl - |peLp pATE: TUNE26,2007 1|
E? g7k 18 I8 |Gk % %8‘. £ ;EE g,ﬁi [8] 8 | o | [URRACEILEVATION.2841.4
#1717 8|3 |Fe|eu (2|85 &5 | % 1WEL1 & | [ . DESCRIPTION
e T N ST O e Tl: {S1Ty SAND.(8My moderstoly weatherod, |-
| Y%REC| - F . p : dry;-datk:-purple :
o 16 | 00 * ISANDSTONE BEDROCK, fractured -
.1 YROD| 4 ' ' o .
!;:. 5 :
- .
5 3 |
= 3 SANDSTONE, grades yellow, fractured.
- ) . .
- .
T~ 4 |
| g SANDSTONE, yellow, dry, very
] A ) widely fractured
10 s T B
] 00 4 -
- . | YRQDY
L 80 | 3
- 3
‘[ PROPOSED FINISHED GRADE 2826,86 o |
13 O (6% IR N TN N
] : 1o | 8 _
4] %ROD|
] 56% | 3
] 3
ﬁ: N . 6
...2_0 THREC] TR
Lt 100 6
[ %RQD
1t - 86. | 4
1 4
] 4
N
25 _ 4
- | e ‘ KEY |
] ST _GEORGE R'EPLA'CEMENT AIRPFORT A ) .EReiatlvely undisiurbed sample-oblalnad with
Landmark Project # 07330~ - L 528 inch 0. sampler drivest with
' | ' ' _a 140 pound hammer fallng 30 inches.
" BORING LOG - RW - 12 o . Care Driling
- . . - : _ . : Dlgturbed-sgmple ]
L NDMARI( TESTI G &EN INEERING B _' ) Sampling attemp_lwllh hé recevary.
525-1.’\’. 3050 B, #3, 8, George, UT 84700 - _' . IS Groundwaier depth at time of excavallon

PAGE 1 OF 2



Landmark Project # 07330

BORING LOG - RW - 12

LANDMARK TESTING & ENGINEERIN

LABORATORY :RE'SULTS_ SAMPLE DATA
. ®. H ! : Bl X ; JE 26. 2
£ g% 2% 515 (3 -Emﬁ_? 2 lay 15l & TRIELD DATE: HUNE 26,2007 |
E;; Clelelg B §§5‘ é g‘a Eg«' §=.> gé 84 2 . SURFACE ELEVATION:
130 S I P ) (=T £ TO A 10 i e N = N 1 T ; - DRSCTRIPT
: |- e : : R R A= i = TPESCRIPTION

r2s : . CON”NUBDCORING el l ‘S’I\NDS.TONE?BEDROCK, modéral‘e.ly. )
:,, NUREC] - 8 24075 I wedathered, dry, dark purple,

] so |- | A=l o '

1 WROD| 5 Y .

L R R -

 — 1 %REC] - 6 27529 P g;i : . . .
. o 100 ] 3 : .
. %ROD| 5 Y = : SANDSTONE, vellow, dry, hard,
Lt 69 L i B : [moderately fractured
[30.° TIRFC 20054 ‘
| o0 | 4 {0
- %ROD| i
| 6 T 4 = ‘

] 4 .

T 4 ¥ = : L
:j _ _ + B MUDSTONE, yellow, diy, cemetted,
135 4 ~ had -
S UREC| 13439 % B SANDSTONEBEDROCK, hard, slighily

o o) 4 : == - |ractured S ;
o] %RAQD ?m“ )
- 60 [ 4 %
4 L 4 EE
: :] : _ A i |MUDSTONE, gray, moderately hard
210‘ %REBC|_ 3 39'.42! F B i )
i 16O i grades, setidstone, yoilow, hard
B | %RQD| 4 B g . '
| 53 . W%
] 3 ¥ %

'_ ] : T JCOMPLETE AT 42
[ 45
- 50 . -

' . : : KEY

ST GEORGE REPLACEMENT AIRPORT -

Relatively-undisttrbed sanysle-obtalnet witl .

328 Inch (KD sampler driven with:
a.140 pound hammer falllng 30 Inches,

£ coro Driling
K Disturbed sample

O sampling attempt with no resovery,

" S25.N, 3050 E. 13, St George, UT: 84790

g Grotndwater dapth at thne of oxaavalion

PAGE 2 of 2




)} sandﬁtonesrock._

ni

10

PHOTO - RW-13 Locat

LANDMARK PROJECT 07330




: ,AB ORA T ORY RESUL’I S

_ b SAMPLLDA].‘A' ] RW-14
@jagggg | %’- é':q ;‘[;)_- EolgeElE s g ‘EE 8 [pmeo paTs: | mﬁz..-i’ 207 .
E §8% olR{£(8 S ;mﬁ;ﬁ% E g% -gh' &E RO el = . SURFACE HLEVATION: 2819 |
12 L PO SR bR N Bk CVITR N~ v : il o5 . . g > -
Rird A R | A Ee ) 2 PR LR ~ i R T S = T PR ¢ DESCRIPT{ON
-1 1B ld lHepansg ag SELRE Bl E | ¥
" 0 PROVOSE -FINISHLD & ADEI-FiLL.;_\':'1"28:6;515 ] T ' SILTY-SAND.(SM); brown, san(lqmuo
B : 1 - | FREC% g o Jvoudars-on surtsce :
.- ' {733 ] 4 : SANDSTONE,
o RQDW[ - [sMghitly weathered, gypsum inﬁ[lmg of
A T eluts, moderately Tmetured; diy .
] ' 6 - '
I B | I |
" 'REC% e ‘ '
E 3 |asades: mtensoly iractuve(l sllglttly
T o360 | rQpo| Fwoathiered
gy 34 3
[ 4 :
] : 3 { "
] REC%) 7 POl | & oocasionnl gypsun fitilling to 174" “on
10 “16 b . 1 e Jotnts )
. RODY W 3 .
N I AT P grados hard, slightly-lioturod
ol 300 - - . -
IRQDY|- 16 :
52 : ]

1COMPLETE to 13" )
10-proundwaler encolu_lteljed

S LT T T 5 [T

ST. GEORGE REPLACEMENT AIRPORT

Landinark Project # 07330

BORING LOG - RW-14.

525N 3050 B, #3, 81, Geovye, UT 8479-'7

KEY

!i Relatlvely.undlstirbed semple pbtalﬁed wilh

3,25 Inch 0.D. sampler dnven with
& 140 pound:hammer falling 0 Inches

z‘““-ég Gore Driling )
V‘ Disturbed sample
| © sampiing altempt with no racovery,

2 aroundwater depth-at ing of excavation

PAGE 1 OF |




- __LABORATORY RESULTS  SAMPLEDATA _ T | 'RW-I-S'
E‘% 8% % e g , 5 o g Eg% E & E g g g 12 | . - SURFACEFLLVATION 2795,
At & 15 (Seiestie e 1e [aé iz B 1 DES.CRIPTION
IR Y O O O At U T T T - | [sANDSTONE, weathersd shinly o
[ _|PROPOSEDRINISHED GRADEFILL AT 2817.33 . I 1 : thlokly bedded, I\neturccl dry
I A R | S R | : RQDY%| . .
] a1 3 |
1. o ) _
:1. . | & = - Farades-shighily faclured, Jess wonthored,
I3 recwl s | e | ’ .modesately bard to hard
= 00 | T S DR
- ; RQD% 3 : i
" 6330 ] 27 % ‘Z'
. 3 I B
=l 3 1o B
- . T4 =1 : . _ Hgrades:gray-with hmwmsh
‘10. . -Rlll&% 2 9’~[.4'_ f A _ sr:mﬂans, duy, lightly féactured
] RODY%| 2 ’
. 75
R 2 1 &
my P a2l
M 2 ir _;%:; . .
j : A o o COMPLETE @ 14!
15 - no. groundwater encouniterad
20
-
k25 - '
; ' . KEY" 7
© ST, GEORGD REPLACEMENT AIRPORT . . Relidively undlaturbed sample obtalned with
L Landmark Ptoject# 07330 ' _ 8.26 Inch O, sampler driven with - .
' _ 0140 pond hammer fellng 30 inchos.,
B’ORING LOG . Rw-ls-' =& cors Driling
ot . : - . Dleturbacl samplg
LANDMA . . 5" sampiing sttempt wih no recavery.
_I25 N, 3OS0 3, 81, Geoige, UL 84790 C 2 Groundwaler deptri ot e of excavation

PAGE 1 OF !



- _LABORA’I ORY RESULTS T SAwRIE DATA - 1 RW‘416
g tlale i [ itk E Lo, Bllg] | fmmoosr mommm
E‘ ‘%‘EE Zaj L2358 B gEE g fg;g ;E.‘H s 2 gg a1l 3 SURFACRELPVATION 2775 .
mEeE ([T 18 |5 [9kletalEn |28 E 213]1 E ﬁ ESCRIPTION
0T T T T T e ] Sy SAND M), brow, dey
|| PROPOSED FINISHED GR(XDE FILL AT 281213 | - | : 1 1= H ' '
1 1 : | . T [ ) 1 1 o | SANDSTONE, wenthered, factured,
’ - 1 : k ’ : | iy S - [moderatley Lard, dry . :
- : - I : . - g.mdes-le.s'sWez_aiherc(li thinly-bedded -
: —5 : ' Ry 3 | g '
jj ) 4350. -
- : .-RQD% 3
) .46 :
i : 3
& ;
] 3] :
. o : geades with gypsum iniilling, slightly
1 JREC%]: "3 a-14' | {raglured
19 a0 e
— . RQD% i .' 2
] 12
= 2. _
- 2 grades hawd, gray; lightl.y finctured
e} . COMPLETIE @, 14"
no aroundwater encounterdd
18 )
|20
—
25
. : : . _ KEY
ST. GEORGE REPLACL‘MIJNT AIRPORT ' ‘ ' _Eﬂelativelyundisturbed sampla obtainad wlih
Landmark Prqu,ct# 07330 . o C | %261ch O, sempler doven wih -
: o a 140 pound hammer faling 30 Incheg.
BORING L‘OG'--« RW-16. Cors brlling
_Disturbad'aampla
' . O Sampling altampt with no recovary,
335 N, 3036:% #3' .S‘f (‘eorge, Ur 84799 i 132 ‘Groundwater dopth at tima of excevetion

PAGE 1 OF |



LABORATORY RESULTS | - - SAMPLEDATA ] -2
ligd I % . : g Yoo e 2o} @ & : : RTTEY '
Eg q.'E@g 2 % % SO IE lEalE | AL g {FIELD DA JUNE21, 2007
-EOSr_'g g_ggg.ﬁ.gﬁeg_gg;g'ﬁ>:ﬂgzﬁﬂo SURFACEELEYATION: 2867.91
E[ESE L [EUFIR (2 145 B 8e (B -'E?rg '% |E g | DESCRIPTION
=1 ol {5 ﬁ EEEF A %g S&las | E ‘ : _ '
,_0 | PROPOSED FINISHED GRADE/ FIL, AT 2872:92 T | [erysanp Mo, dy
s foeledas] 1 1 Cbsesl 1wl SILTY SAND WITH GRAVEL (SM),
-l . ¥ - B § =k ’ '_ brovwn, diy, deinse .
m ] gradas red-+ white _
ﬁ 33" SILTY. GRAVEL (M) dense, ey
] ] grados hird from 6! 1o 7.5' .
R so [ ax w2 | wral 1 2. [POORLY GRADED GRAVEL WITH
T : A ] " i ; - SILT AND SAND (GP-OM) white, dty,
e very tonse, calicho-cementsd, Lo
] gmdes;_-recldish white (.8
10
1
] | 5075 | s SILTY-GRAVEL ($M), innroan, dry,
15
': 5014 4 | SILTY SAND (SM) brown + maroen, dry,
- . - | N1 10 TolIrn, - e .
|| I 1 14 o COMPLETE @ 18" no groundwator:
20
Fas :
: ' . _ - KEY '
ST GEORGE REPLACEMENT AIRPORT _ S ERelativelyund\sturbed sample obtalned wilh
Landmark Project # 07330 - o _ | a2Bineh O.D. sampler drivenvith
- o o : -8-140 pound hemimar fallliig 30 Inchss,
BORING LOG - E-2 &{0ore g
. ) . . { Disturbod sampta
LANDMARK TESTING & ENGINEERING 'O samplingattemplwlh no recovary,
- S25.N. 3050 I, #3, 8, George, UT 84790 R | I Groundwater dapil et thne of excevation

PAGE 1 of 1



RT3

LABORATORY RLSUL'lS " ~ SAMPLE DATA

|aeld lals| 3l Sl B oL el . Tmazswi] |
El E'Eé} | % -% I jE=-¢ g0 g ,U_Ef g1 FIELD DATE: 2 |
1EIE 8y g s1%le B 5 E&E SR le. a8 18] 8 |SURFACE FLEVATION; 287005
12018 | = 18 13 1280508008 |SE{E2 2| 0| § | | ouscuirmon
-] S LS S ENEIrA A EEREEE R - e
: ___9 ; II’ROPO'SBB FINTSI!BD GRADE 2369.963 T : SM . SILTY SAND-(SM) browe, dry, gravel.
[ 1-» - 1 eracos haid ' '
] sors ). 1 SILTY SAND WITH GRAVBL(bM o),
] ] . -, whife, dry, entiche cemeuted
: 6all_ohe‘ cnds
- gridas, whike/red
| {sorsf o [SILTY SAND WITH GRAVEL (SM),
e . . redidish Trowvn, molst, med: dense light -
|— canantation
: grades red
10
: - |arades maroon
T 7z 1 jee el v s k o fase ] 3 CLAYEY SAND (SC), ved
] : : ) C 50/6" 0 and maroon wi white viclatlons, mofst,
1 : very dense
15
] w18 | n 1 soise) 4 LEAN CLAY (CL) MUDSTONE, groy,
- ' ' . : S *dty, hard
- radles, (CLY, white + geey
I20
] 150/ 5
:.lh. .1 b geates hard, started coring
k25 . ) - {SANDSTONE BEDROCK.
- % REC i A .
. R A W T ]
= CluRop|.
] 3 o
: : 3 _' SANDSTONE tatoon, dry, hard
] : v COMBLIETE @ 29' 10 growndwator
130 R
1

ST GEORGE REPLACEMENT AIRPORT
Landmark Project # 07330

BORING LOG - ET-3

KEY

’ !iRelatluely undlswrbed sampla ohidined with

8,26 Ineh-Q.D. samplar driven with
a 140 pound hammer-falling 30 Inchas.

" EZcore Dilling

< Disturbed sampla

O samplng alterpl.wlih no recovary,
=2 Groundwatsr cepth atlime of sxcavation

525 . 30501; 13, St Gtwrgc, ur 3479(; :
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i

.I.,AIB.“)RAI‘ORY RFSULTS SAMPLE DAIA - R

.SURFACE* ELBVATION; 2868,14 |

% SAND
ES

DLSCRIPTION

- MOISTURE

_ CONTENT
% GRAVEL

E- ' FIELD DATE: m
-
il

INTERVAL _(r‘r) '
BaMPLE TYPE

BLOWSPER
L FOOT

%SWLAT %0

PSE
TAND RGD:

L TOUID ERET

oses

B ERY

=S

-

<

s |0 _SILIYSAND(SM),nedcllshbmwn, dry
. {with: gl ﬂvei

SILTY SAND (M) trown, dry,
dense;, vory ting sand

3.5t #.5" very dense, gendes white,_'

PR 66
PROPOSEDNFINISHED GRADE 286466~ |

e
»

- |light brown, heavy oaliche.

ST T

h

. [S1TY. SAND ($M), light brawn, iy, with
minor gravel, dense )

gla(lee reddish brown

O . N R RO i S SR W I R O S I e T T ey v i w 1

SILTY 8AND WITH GRAVFL
J(SMGM), reddlish hmwn, molst, woak
comontation, danse :

8.8. s | | sors

SILTY SANID WITH GRAVEL (SM-0OM),
vedl/brown, diy, stightly mote ccmentailou,
donse
geades reddish/purplo

| s07sf

T TS & LI TS LT T 11

T

‘|erades pueple

{atades gfey, white

BEGAN CORIN gendos Bard, SANDSTONE BEDROCK

CONTINUE. CORENG

vl
th

: o KEY _
ST GEORGE REPLACEMENT AIRPORT . ' o '!iﬂelativaly uncﬁaturbedaamplacblalned with

Landmark 'I_’roject #07330 . V © 5,26 Ineh O.0; sanpler deivan with
) - o a 140 pound.hammer falling 30 indhes.

Gore Otlling

: ‘ﬂ Disturoect sample
. , _ O sampling.attampet with no o racovery,
828 N, 3050 5. 43, M- Gﬂtﬂge» ur 34790 _ : . I X Groundiweer depth at fime of sxcavalion,

BORING LOG - 131‘-'4

PAGE 1 OF 2



T

¥ LABORATQRY RESULTS SAMPLE DATA - . - ET-4 .
F | 1&g AR T e e AL Bl REGT S : : .. .

@E%E%%?aEﬁﬁﬁég~ﬁ@t~ﬁmwﬂmmm'
1ala iz | & i} R P | Hego g |52 | ‘ g, ”I

af. 17 A g iR E % _f,@ g 435 g é . 8E o5 g 3{) g :" B J D S
25~ T T T ConmNR CORNG Tt \S;H\NDSTONE, caitiriue ooring. :

] aRie R

1 Sl ) s faraey)
- wron| 1 |

- e s

T B SANDSTONE, goy, dry, hard

i : 3. .o

30 s | T

|— { 90 3 (200335

] . %RQD -

- | S R

| sl nl| b LEAN CLAY (€1 MUDSTONE, brown,
M : : inolst; cemontod,
] ] 4 3 JCOMPLETE :33.5"n0 groumlwatm
:' snoountered -

35

_4—0 .
45
Fso

ST GEORGE REPLA_CEMENT AIRPORT - ' . E'Ré_latlvelv undisturbed sampl obtalned with
: Landmark Project # 07330 1. #.28nch 0.0, sampler diiven-wiih
S ' - '_ _a 140 pound hammer faling 30 riches.
“BORING LOG - ET-4 - [Ejeoroning
- . '{ Disturbad sample
LANDMARK TESTING & ENGINL : 'O sampiing attempt with no racovery,
525 N, 30S0:E, 43, 84 George, T 84790 : 152 oroundwater dopth atime of exoavallon

PAGE2 o' 2



RIS

‘ _ LABORAT ORY RESULTS. ' ' SAMPL];' DATA
: | < ) ) N
3k E £6| g 2 £1a oo E 14 HolE | 2 g EQ FIELD DATE; JUNE 23,2007
E $8ly Mele=1B E |En E S o [ P R Y |SURFACE ELBVATION; 2863,76
[&[=C1g | * REE Y B gg 2 S5 E] ¢ DESCRIPTION
.Q:' A 2 :j B e - o@.-g & A q52 A 2 .m_:'- ST i L . . i
=0 ' JECEN o =TT [t SAND (M), brawn dry, wil prsvel
s} 40 [SILTY SAND/(SM), brown + wiikts, dry,
] : Jmmer-gravel, tned (onse, wealk -
R C cementatlon
5. d
| PROPOSED TINISHED GRADE 285838 . : -
: 35 105°) . 9 | 63 | 28 : _‘ ) | : 22 : SILTY SAND {SM), reddish-browt,
[ : o : 50',' s |molst,
| i ‘| dense
j grades cemonted
10 LIZAN CLAY (CL) CLAYSTONE, grades
| tn solot, i :
] NIA'
15
| fas] 24 | 2 50/ 6" LEANCLAY (CL) CLAYSTONE,
- Sl - 1 gvey, wiofst, hard
20
{7 a0 22 | 18| j 50,/ 4% - [LEAN.CLAY (CLYMUDSTONE, gray,
. . : . : slzghtly motst, hard, .
j.:25
- 1 503" LBAN CLAY (CLYCLAYSTONE geey,
fonied] slightly moast, i '
30,
| 504" LEAN CLAY-{CL) CLAYSTONE
- [marooty, slightly moist, bard,
: COMPLETE @ 33" no groutithwater

ST GEORGE REPLACI‘MENT AIRPORT
Landmark Prmcct# 07330

" BORING LOG - I'T-3

NG & ENGINEERING

SZS N, 307(11‘ #3, 8t (:aorgﬂ, Ut 84790

. E;Rerau'vely.undlsiurbed gample ebtslnad with

3,26 Inch 0.0, sampler drlven with
a-140 pound hammer falling 30 Inchas ’

B Cora Drlling .
Dlslurbed sample

'O samping atterapt with no recovery.

S Groundwater dapth ai ime of sxeavation

PAGE 1 OF |



ST GEORGE REPLACEMENT ATRPORT

Landmark Project # 07330

) .BORING LOGET

525 N 3050E J.U, .5.‘ George ur 84‘790

LABORAFORY RESULLS SAMPLE DATA I2E-0
[lasld Lalolgla (8], |5 1z | * FONE 353007
EEfiEs |8l 818 125 (3 [Ealf D DA
E g--é E = @ 2| €8 S ESE g 4 -SUR!‘A%EEIEVATION 2872.08
bl O 2 1708 (9 |28 8l d DESCRIPTION
___O ' T ' SIETY SAND (SM) light brown, dnr, glavelly,
| Zdensc
[ AR T | {SILTY SAND WITH-GRAVEL (SM- o

D] . _whna!hglltbrown,dry,deuse, :

—5_ _ " [arades red

: .3._4. B [/ I 72 | 27 66 _[SILTY SAND (&M)ledish -brown; mmst

= . : (Iause, Iowcemanlation

R gradeg, gray + purp.

] 22 19 ) LEAN CLAY (CL) CLAYSTONI, purple

C ] : Aoy, dry, soft, mottled
]

i
15

[ salon| o | & FAT CLAY(CH) CLAYSTONE, purplo+-
A i 1 Bray, dry,

: -j) PROFOSED FINISHED GRATIL 2852.09
] 6 | |+ |PAT CLAY {CH) GLAYSTONE, puyrple +
1 N . |Broyi dry,
=
f—'s

KRY

] 5 Relailvely undisturhed sample cixalned wilh
- 13,26 Irich ©.D; sampler drivan with

-

&140.pound-hammer falling 30 inches:
Cora OHfng . .
Disturissd sample

éampﬂng altempl wilh 1io. recovery.

N4
fo)
¥

Groundweler depth at ime of excavation- - -

PAGE 1 of 2



) LABORATORY RESULTS - . _SAMPLEDATA - ET-6 -
Ieel® lalelals B L & | | Ef E | ez
[ElEEIEE) = SIEE B IS 1Bl | 30,06 & FIELD DATE; e

Eg g E lel %8 g Emg g'g 7 Lﬂ'g %‘5 % o SURTACE ELEVATION: 287208
: _ | D 7 A o S | b Fe g L] E - DESCRIPTION - 13
1 PR L Lt LB “”“'E_fxﬂ & %§§ S -mg--:m' S .

1 s 30 ] 0 2% [FAT CLAY (1) CLAYSTON, groy,

o] ] 55/5" - |diy, modgrately. . L
et | lare; pypsvinstringers

._—%0
[ s [ - 3

N g 50 147

33
. 571 21| 30 | 1 ar AT CLAY {CH) CLAYSTONE, groy,
ol 1- 5074 dry, moderately S

- oo hard,-contains. gypsuin

40

] 36 |

L [ 50 /4"
g 3 ' =k FAT CLA-Y(ct-l_).éLAYSTONn,-

] 5074 ; pugplegray, dry, maderately hard;

. ’ RS containg. tases of gypsum

L o o B COMPLETIE at 48'.n¢ groundwater

I'so

ST GEORGE REPLACEMENT AIRPORT
' Landmark Project # 07330. '

BORING LOG ET-6

LANDMARK TESTING & ENG, NEERING

'!;Reléiivaly iindisturbed sample obtained with

KEY

3.25nch. QD sampler diven with

- [ core Diiling:
m Disturbe_d sample

a 140 pound hammer falihg 3¢ inchas,

Q. Sampling atfermpt withno recovary, -

- S25N, BUSO-LAI, 8t George, UT 84790

¥ .Groundu\"ater depth at ime of excavallon

PAGE 2 OF 2



LABORATORY RESULTS ' ' SAMPL]“" DATA T ET-'?

. o - B
é‘”gg o) %% g % 3 g g B EE'--% BLD DATH: {TUNEL25. 2007 |
8815 g4 % e g B E g%’ %FQE EEREIIEE o | jsuBmAGE D ATION: 2832,71
2%z et 71708 |9 14481 plegaE 132 121 B 1 & DESCRIPTION
B 108 MR RN K e R %E % 15 2
. PROPOSED FINISHED GRADE /FILL AT 284568 . ﬁgﬂ;;ﬂm (SN B, d'f’
[ola|m| 1 | SIL’I‘WITHSAND(MLbM)

brown, slight moisturs, wonkiy cemeute&l
med demo, .

] grades purple bro_wn

CL “|LEAN CLAY (CL) MUDSTONE daik
- |brown, moist hard :

R I P A e

LEAN CLAY (CL) MUDSTONE, dark
Lrown, mcm.l hard

b | s 5076 1 (-

. (‘OMPLE‘TI? a’ 13' no gmuudwntcn

—
wn

TSI T ITITSIIIITIITT

. _ KEY
ST GEORGE REPLACEMEN T AIRPORT L : . ' ERelatlveEy undisturbed sample obtainedw
Landmmk Project # 07330 : _ ' oo | 828inch O.0. sampler driven with

a 140 pound hammer fa\l!ng Q0 Inches.

N BORING'-LOG i (B ors vriing
Disturbad sample

T INDIRE TESTING SN NEERING ][O sampingaitompt st norecovary,

S25 N, 3050 1, 13, 89, George, VT 84790 . - ) ) ¥ Groungwater dapth ai Hmo of excavation

PAGE ] of 1



LABORATORY RESULTS | SAMPLEDATA _ [ TET-8
g - R 4 1 1 R | 1 | o
: '_«‘ E Ens p . £ e - @ . ‘.Lq - . S
EEE§ E % %E g B 1 :ég A E ' g FIELD DATE; TUNE23, 2007
Fola] 19N g SR -@ . 18 8" B A {'3 Ped il SURFACE ELEVATION: 2827, il
:»:-8.;2 =15 5|8 |2 EEW 52 S"",?’ég. EE §§ 4 DESCRIPTION
e TSN SO e ,‘mﬁﬂ;ﬁ% R -mé‘:B l 5‘; ‘ 4 :
-9 ™| PRoPOSED TINISHED GRADET FILL AT 263932 T T 7T | SAND @My trown, v ot Wil sl
:: 1 1. HE A : o etnrn at 2", samplotaken Aiom anger
. © [ soer - BRI | |sMrbroiw dry,
5 . T - 1 ' - {mrados, groy
T a0l s | ow | Lo | e LEAN CLAY.(CL) MUDSTONE:
1 : ] L ) ] | Fi//’/ A vmylng:colam,(rccl)brcwn'wi]hyellow
. | 1 L . _ / siriations, molst, haud
-_-_-- 5 220 ' grades tisrd
b . - _SANDS’[?ONE BEDROCK
L oA ~ {sANDSTONE
- 7 gray:/ brown, duy, hard,
[ |COMPLETE @2 130 groundwater
:1'5' |
.2
25
: IR o _ . L KEY
_ ST GEORGE REPLACEMENT AIRPORT S _ - !iRela thvely undlsturbod sampla ottained wilh
‘Landmdrk Project # 07330~ . T - 3.26Inch C.0, sampler drivan with *
. . - Co ) ] 6°440.pouind tiammer-fealing-20 Inches,
BORING 1OG - ET-8 £ cororning
. Dlsturbed sample
LANDMARK 1@ Sampling attompl wih no fecovary.
525N 3050, ﬂa, 8t Qeorge, UT 84790 |2 Groundwater dapth altime of axcavation

PAGE t OF 1



_LABORA”[ORY RESULTS | SAVPLEDATA , ET-9

G DEIEI ¢ % EE lEale 5L g | | fmecooam DONER

E ok ;Eav 8 &1 5 ?Eﬁ g g% g§ gg? ’%* gf‘g 2 é |SURFACE ELEVATION; 2817.57
R NeR £ 4 ° - . A iy | i) | | “HpL

E|%0E T 4 212 gk 5 lBs | E 28] é |- DESCRIPTION

= ! J U 2alellie J%u. oz laz lapl 5.1 8 .

[ PROROSED TINISUID GRADE  PILL, AT 289297 T | _smriz SAND (S o,y i v
= 2 To fardse]- t ; {0 p e T ey | bILTY(,LAY(CL ML,)bmwu,a.y,lmm
] ; : ) A & . : : THETHE o cementnﬁon, .

: | Lo _gl‘ades.pur[)le

: . - : ) L : y 7 L. | grados gréy.flunroo.u'

i 13| az | 18 ' sory 521 | JCBANCLAY (CL) MUDSTONE

- . : i : : i Tz rey +yellow s+ maroen, molst, low

[ | ' / : ;:;smemailcn, sofk

10 : - (! é ) [10710-11.5" grados stigi yeliow

o DO | R / LEAN-GLAY (CL) MUDSTONE, yery
ot oo R/t yellow with slighit grey ani maroon, dly,
m ' : DS hacd,

| g 4 COMPLETE AT 13 no groundwater, -
15

IR AR RN RNE

. o L : . KEY
ST GEORGLE REPLACEMENT AIRPORT E o !;Relauvelyﬁundls(urbed'aample oblaned with
Laticfmark Project #07330° -~ ' : ~ 325 Inch O.%; sampler diivenwith

& 140 pound hammar fallng 30 inches

== cove Drlling

D |pistrbed. samplo

BORING LOG - ET-9

g j G _ O sampling atlemptwith no recovery.
- 525 N, 3030 B, 43, 8t Giarge, UT 6'4790 _ o I Grounciwater deptl at llme aFsxcavation.

PAGE | OF 1



ST GEORGE, REPLACEMENT ATRPORT
Landmark Project # 07330

BORING LOG - LT-10

“LINDILARE IE.

325 N, 3050°B, #3,5¢ ("eorge, Ur 84796

. _ LABORATORY RESUL’IS SAMPLE DATA, ET-I«O
§§ 5 d g% % ol s e | 5Bl s Nesprn o, TONEZ3, 3007
%@ § “%l8 18 ;”_?-3 g 8@ 2 . gﬁ =1 A ,SURI« ACE.FLEVATION: 2814.64
= E °\ ' & g - Z 2 \, B 5-; % %& %E é% % E . g DESCRIPTION
k') morosnp-Fmismzp'émna/FI[-;LA’MSM;@ i I TEETTaf - El[?vle}’ SAND @H G ot . vl
Tpas ol ac s w1 sof | -SILTYSANDW.ITHGRAVEL
(I | : o A A - F 1. - HSM-GM) brow, molst, with. glnvai
- i mer,!ium detise
s mmes T T e T T - : T SILTY SAND (§Mybrown, moist minor
;S - ) : gravel, dense, slightly cémented.
: _. grados=hm'¢
[ _ SANDSTONE BEDROEK -
3  NIA. _ [sANDSTONE, tan, dry, bard: _
_l_? _ _COMPLE"I‘E ] 9' 1o gronndwater
15
:z()
P25

KEY-

!iﬁ_ela'trvely undlsturbed samgle chtaned with

3,26 Inch ©.0, sampler driven with
1. -a140 pound hammer-faling 30Inches,
fEEE ] core Diilling -

Disturbed.sample

© 1O sermpling atlempt with 1o recovary:
I'S2 Groundwater dapth attime. éf sxcavation’

PAGE 1 OF




LABORATORY RESULTS | SAMPLEDATA | Ra-11

| nmb DATE. AYG 1-6"2007

el lalataleie Lol e 1] el
% ggé | ¢ = | § Eggggéggggggg E E ‘g L DESCRIPPION
T T T T T T |3 sAND (M), brown, wigi *

[]
=4

| wéathered sandstone cobbiles; dry,

PROPOSED FINISHED GRADE/ FILL AT 282661 |

{sanpsTONE, mndemtely hasd; stightly

| wosofracul 2 ko wontherod
T o - )
RoDY%| 3
37 :
6 -
3

occasioual hedled vertioal joiuts,
aypsinn infilling

RECY%) 4] o-14 ) :
: - |arades hard, fresh

{!ffijrjaalilir|{115111ir11114ji|¢1x;|t

100
TRQDY%| . 4
83
4
3
COMPLETE @ 14" no gr oundwuter
011countored :
20
25 : :
o _ T o . & KEY
~ ST. GEORGE REPLACEMENT AIRPORT . 3 Eﬂelatlvqu'undisturbsd sarmpls ablained with
Landmark Project # 07330- ' _ _ 3,26 Inch O:D: sampler-criven with
S . B 4 140 pound hammmor fal\!ng 50 hohes,
. BORING L :». NrER] o ==1Corg Drifing. ) :
) 0G - £ 11 ) Dlsturbed sample

! ; NG - 0 Sampling altompt with ne racovery,
S25N, 3050 K, #3, St Gt?ﬂr!.'e. ur 84790 : : 2. Groundwatar depth at ime of axcavation

PAGE | OF |



LABORATORY RESULTS | SAMPLEDATA | TR

'D ‘.; @T) —

g { 'E@fé % % g g Eolppfldg . % BB [PIELD DATE;
el & gl 1% e 18 % B ga:ﬁ e A - SURFACE]?LLVATION 2807
o R B % é -g. i §§§ %Eg 2| E| § | |  pescrprion
o . : 7...:. iR oK ".«.:-;,\".,\" o e 4m e ., ._

0= - -' -t A N 5 i S ¢ ~SI'L.,TY:‘SA.ND (SM), Iroumnwith
PROPOSEJF \[SHE. TGRA:DE IFILLAT 28 ‘3-431 E Wemhervélsands‘tone ﬂ'aiimeuts;'df}'.

. SANDSFONE tractured; moderately
{hatd :

praclies slightly wenihered, fraotired from.

recwl .3 | 4w

20 140" 10°9-0°
IraDuj 4 :
] 8
4 .
3.
.

giades.giay, hard

Lrsmao lrecss) 3 | ouiar,

LT T8 L T LT LT T T TS T LT

100
RQD% 4 ~ [shitstone lense.at 11, gray,
65 - [wenthored on jolnt surfaces
4 grades-yollowish gray
4 COMPLETE @ 14" na gloundwmul
eticounterad
25 - ki, i
. - R . KEY _
.bT GEORGE REPLACEMENT AIRPORT . Eﬁelativaly undislurlied samplo oblalned with - |
: Landmark Ploject #07330 : R .. "8.28Mch O.D samplerdrivenwilh
’ S - 8140 gound hamimar failing 80 Inches.
T Scaepiiling
BORING- LOG- ET—IZ Cara Driling
Disturbed sample.
4 ; b R O sampling attermpt with no recovery.
525 N, 3050 E, #3' *“‘ George, UT 3"'790 L S : ' ¥ Groundwater dapth attime of sxcavaiion

PAGE 1 OF 1



_. LABORATORYRESULTS |~~~ SAMPLEDATA . ‘f ET-13 _
IE %g E'@ % ;% %% . % 15 s -E A FIELD DATE, AUG 16,2007 |
- AT R | et £ % Bl 182 1= _ : E
S o R G S5 HEleEEz180 oA & B a
IR N A e e it SILTY SAND (SM); brown, diy with
1.IPROPOSED FINISHED GRADE/ FILL AT 2820.26 Hweathered sandstono bouldersoiisurfics
I ' SANDSTONE, intensely woathered, -
] " |facturet ’ S
A RECH| A
L . I : : .
...§. RODY%|. grades.havd, moderately finetured; thinly
e 20 & bedded
e grades intonsoly wentlicrod along joints
] 4
] _ 5 _
_ﬂ]. RECY%: . 71 oL1d g:.'a(.les to-silistong, gray, meclcl‘atély S
By 186 haid, thiniy bedded, bredks alang
] RQD%| 4 {bedding plane partings
] 3 . S
7 | s
1] " |arades lnminated, broaks along bedding
L 3 plane partings into 14 inch ohips.
- ; 1
- SCOMPLEFE @2 14'
- 5' no growidwater eiicountered
-
f20
25 : - —
' ! . . : : . KEY
ST, GEORGE REPLACEMENT AIRPORT _ ' g etatlioly undistubed-sample obteined with
Landmark Project # 07330 _ . 5,26 Inch 0.0 samplet drlven with
. . . - &' 140:pound hammer falling 30 Inghes,
g BORING LOG ~ F'X-13 . iz Core Driling
) : . : < isturbad sampls :
LANDMARK TESTING & ENGINLERING | 1 sampling attemptwith no racovery.
325 N 3050 5 #3, -.‘)':‘.'Gcnryd; ur 84790 : Lo o . Groundwater deptiy et iime of axcavation

"PAGE 1 OF |



] B LABORA TORY RESULTS SAMPLL DATA - LT~14
o ggg Egg % : g % - E @ g a g B '. - lE] g _FIFLD DATE AUGZ 2007
’ E % 8" E oL g < g 8‘ E o é g% E e e E B Eﬁ 2 ; _SURFACB ELEVA'lION 2820
| R CaS | N st 33 L?j '2;;:.:/; %gz .‘% 8 8 8 ] g E %f:\ E g . 1o DEqCRIPTION
'Q*I - 5 Sbh Bl |t L4 e [ SE b Lo 4 oo s e
g ‘ B - ‘ | S D . Jom oawasu S 3OS W TTom siake
| SM SILTYSAND (SM), Luown, g:avully, o
| A 10086, nmist. .
[ZIPROPOSED FINISHED GRADE: 281708 .| O pLows
beed ] ] : ' PER | _
e A O N R . 3 ‘ . froom ' '
| 151 : 1oagf 41 | A y S SR 8§15 1 gradles with gypsum.stringess, gravelly . -
I : ' . 18 e
5 RECo ST % - [$1ETY-ORAVEL md fractuced
= [/ A R N 1 E aandgtone, Very.poal Ieoovery.
- RQD% 1T E SANDSTONE, wéathered, mtensoly
b A A T N fractured.
- 0 grades sligltly lineder, tan, dry
1] : J . n6 core.rebevery rom §' to 9!
Lot 3 - : ’ :
"1"6 REC% 12 [ 94§ “ ':g,rados tan, stghtly weathered, geoasiotsal
i ) clayey interbeds, modorately bard,
i RQI)% 6 Jintense wentheringon jolhts
= 10
- 13
- R !
Lt i i A
15 RECO! 6 | 1419 '
L -5 CLAYSTONE, brows, tractured,
-~ 1. - RQD%| 16 moderately soft, dry
] 45| 1w | 26 e : '
- i 1z
o 20
: 16 4 grmlos lntensoly hactmed modetately
— | . . % soft
20 m}jc% o ey A
wame) i
= RGED%) . 13
] 0 prades.gray
| 16 ¥
] COMPLETE @ 22' no grouadwater
- [encountered )
25 . - - - -
B T . KBY :
- ST, GFORGE REPLACEMENT AIRPORT N : il Relatively tindlsturbed sampls obtained with -
Landmcuk I’mjcct 07330 : ' ' b 226inch 0.0, sampler ditven with.
_ o & 140 pound hammer fafling 30 Inches.
BOR-I:NG -L'O._G. - Efr»14 : ' ' -~ [Efjoorepriig
— P > |pisturhed sampio
. d j: ‘ b _ . O “sampling attempt withno recovary.
25N 050F, #3’ St-George, UT 84790 - _ o "2 Groundwater depih at tma of excavation

PAGE 1 OF I



LABORATORY RESULTS ‘ T SAMPLE DATA _ | - A-1
: ) . o |- N | T :
B . - i ] \D‘ b .. : - .im . : . ‘ |
@ E % % ’E % % E é - g 5 B E ' § FIELD DATE: [TUNE 26, 2007 |
E % 258 |E E g % g 2. y RIS . SURFACE ELEVATION: 2861.45 -
NI A R - T M2 loe |x 2 12| DESCRIPTION ]
1A 15 § é&i@@x%ﬁa&;%g %%%E 2
_—0 PROPOSED FINISHED GRADE/HLL.AT 2872:59 1 T[IF™ | [SILTY SAND (SM), brown, dey,
: { 504~ :I' “ N yecovery
(5 1505 | || BYEY | poor recovery SILTY SAND {(SM-ML)
] I Atk epliche, light brown, dense
10 oo ho recovery,
. COMPLETE TO 10"no groundwater
E
20
o .
d : . KEY
ST GEORGE REPLACEMENT AIRPORT !iﬁelatlvely undisturbed sample obtained with
Landmark Project # 07330 3,26 Inch-0.D, sampler driven with
_a 140-pound hammer falling 30 Inches,
BORING LOG - A-1 = Coro Drilng
u 0 S SV . Disturbed sample
LAMDMARK T ES T ING & ENGINEERINQ O ‘Bampling attempt with no recovery,
525 N. 3050.E. #3, 5. George, UT 84780 S Groundwater depth at {lme of excavation

PAGE 1 of |



LABORATORY RESULTS | _ SAMPLEDATA T A2

. ; 8 . - .
] : 1w ; : 1 i e [ . - :
%E é a 2 g %% % B = OE, g g £l & |FELD pATE, MUNE 26,2007
BEEE & 2% 2 % %'Eﬁ g 9 _3_-};@-H E s (ud a1l & ” | SURFACE ELEVATION: 2865.89
S0 - B IR T S & = =g [ag| E % 1 E ! DESCRIPTION

e 15 14 |58 lek x%--f&%"a o % % E & e

PROPGSED FINISHED‘ GRADE{ FILL-AT 2871.22 BEEEEE Jsm | : is.n;r‘f SAND{(SM), veddish brown

5075 . cemented, gravelly; cnliché,dense

very little recovery

CLAYEY SAND WITH GRAVEL

T BB Bre B 9] N
B {8C).cemented, dry -

oA

pitholes; dry

.
.
.

THITsM SILTY SAND {SM) WITH GRAVEL
H reddish brown, slightly cemented, dense,

COMPLETE at 15

no groundwater-encountersd

73 ST TS ' - : Y E.

s LT T e T O T e T T = IO I T T T T T2 s

_ . KEY

ST GEORGE REPLACEMENT AIRPORT h_Relaﬂvely undisturbed:sampla obtalned with
Landmark Project # 07330 8.26 Inch ©.0, samplar drivan with

2140 pound hammaer falling 30 ihches.

L_ Gore Driliing

BORING LOG - A-2 :
e _ - < | misturbad sampte
' LANDMARK FESTING & EN GINE‘EIHN (&} 10 Sampling aftempt with no recovery,
525 N.. J050.E. 43,81, George, UT 84790 . 132 Groundwater depth at ime-of excavation

PAGE 1 of |



- LABORAI‘ORY RESUL[‘S - . SAMPLE DATA ] _ . -A~3}. L l

EE g § Z % % % E 5 [ 18 R {FIELD DATE: WUNE 26,2007

g8l ¢ w18 |2 gmi‘ g %EZ 2, lyk Eé % 31 . SURFACE ELEVATION: 2467.45

HeNE g & A. e : | E . = b " I 1
2o 12 2. |28z 18288 | E | 2| DESCRIPTION
| O i A R e : EHELE i
' — ' R " TSILTY SAND (SM), reddish brown, diy
4 rroroszomnisiED GRADI; 266640
:;5 50/2" no.récovery;oaliche -
;;E)' TR leLavey SAND. (b(, <SM), reddish brown,
+— ) ' cemented, minor pmholcs gravelly
15 N - 0 T T R | : YW '_ CLAYEY SAND(!}(,)Ieddlshblowu
j 1 - 1 | sl1bhtly cemented, dry
: _gl'ades putple .
}:' 40 |LEAN CLAY (cr,):.cEAYserNE, phepla,
20 s 50} 4" slightly imefst, stiff; havd
| : - ~|COMPLETE to' 20" ng'groundwater
25
T . N KEY
ST GEORGE REPLACEMENT AIRPORT - Relailvely undistuibed sample obtalnect it
- Landmark Project# 07330 .26 indih O:D, sampler ciiven wilh
_ ' _ & 140 pound hammer falllng 3¢ Inehs.
BORING LOG - A- 3 Coro Dring.
A Dlsturbad samplé-
L ANDMAR_K TES TING & EN GINEERING O sampling attenipt it no racovery.
- 25N, 305013 #3,81, George, UT" 84700 2 Groungwalsr depth.at me of'excavé_t\bn.

PAGE [ of |



LABORATORY RESULTS : SAMPLE DATA __ | A4

[T T I LI TLLILT

—
=

[TITITT=

—
T

[TPTTTT

SILT AND SAND (GP-GM)-reddish
“brown, fine gravel

| Bl R El & . D DATE; [TUNE 25,2007
@gé Sel g 2 g g BB |5 JELle | 3 » E 5 |FIELD DATE: 20
g i g& 1310 g 535 E 58 ls , S laf gl 3 ’ SURFACE.ELEVATION: 2870.90

(88lgT) 2= [+ |8 B, |56 28 E - I DESCRIPTION
El=718 Sl [35[8% =g Ag |8z 54 5 AR
i : : ‘ ;% SC-8M .CLAYBY SANDS (SC-SM), pravelly; dense
m.:_ 7 . 554. - . : 15 a % GP-OM POORLY-GRADED-GRAVEL WITH

H8e

BEEE SR

grades hard

SILTSTONE / MUDSTONE, small

BT T T S T .
. . amouts-of gypsum, purple; hard, silty
NP | RP | YF 07E 5’ 11 SILTSTOME / MUDSTONE, grades,

with-hore sand, dak groy to purple,
| e, silty

PROPQOSED FINISHED GRADE 2851.41

T

)

SRANNEERE

2

0 5071 9__ . no recovery, hard :
? _ L KEY
ST GEORGE REPLACEMENT AIRPORT . : EiRelatlvely undisturbad sample cblainad with-
Landmark Preject # 07330 © 3.26nch 0.0, sampler driven with
8.140-pound hammer falling 30 Inches,
E;'-Té‘;g 5
BORING LOG - A-4 ore DAl
. 3 L Disturbad-sample

LANDMARK TESTING & ENGINEERING O sampling alismpt with né:resovery.

’ .;25 N, 3050 I 43, St Greorge, UT 84790 A Groundwater depth attlme of oxcavation

PAGE 1 0f2



LABORATORY RESULTS _ — SAMPLE DATA. A4
53 % 2 E % % E i g E _ § FIELD DATE: WUNE25.2007 ||
E ¢l s )8 % E i g %é’z" 2. %? g&i %’ 21 . SURFACE ELEVATION:
13 R A N ; 2¢ E E : 1 2 DESCRIPTION
1§ 15 1282658 38 52 |38 |3]| & | @
[2s — B ST -E[L(’II‘STONEIiMUDS’IIONE,
[ ks | har
] Np | oNe [ we |
[ 30 57T {SILTSTONE / MUDSTONE,
] I | reddish brown - purple, hard
] NP | NP | NP :
3_5 50 /2.5 _Q : no tecovery, very dense
EE) 502" O ne tecovery, very dense
| b COMPLETE to 400"
| no groundwater
[ 43 i
50 -

KEY

ST GEORGE REPLACEMENT AIRPORT
Landmark Project # 07330

BORING LOG - A4

TANDIMARK TESTING & ENGINEERING
" 525 N, 3050 F. #3, 8t, George, UT 84790

:!iRalatlvely undisturbed sample obtainad with

3.26:nch O.0. sampler diven with
a-140-pound hammer falling-3¢ Inches,

H5 tore Driling
] Disturbed sample

O sampiing.attempt with-no recovery.

|2 Groundwater depth at time of excdvallon

PAGE 2 of 2



_ LABORATORY RESULTS “SAMPLE DATA ' A5
3 E Elig A : g by g le | 2 £l g P> DATE: [TUNE 25 2007
EIg5 % RN B E’ 18 i N 8 é B8], | jsuacimevON 910
3 0 I R | |2 E 858 0 |Bp |60 | E 121 B DESCRIPTION '
18 : _% B d%\g .x%ﬁ-g.g § § E 8 : ;
(o PROPOSED FINISHED GRADEFILL AT 2836.35 [ : %ﬁoif CLAYEY SAND(SC-5M),
= | s CLAYSTONE, reddish biovn,
:: oocasional:silly Jntervals
5 22772060 a FAT CLAY:(CH) CLAYSTONE; putple,
] . 3075 abundant gypsin-erystals, hard, slightly
| ; motst
10 TS5 ' 0 FAT CLAY (CH) CLAYSTONE,
] ! 50/ 5" grades, w/ gypsum lenses, saudy
] COMPLETE at 19 no groundwater
o] encountered.
15
20
j25 : - . T KEv
ST GEORGE REPLACEMENT AIRPORT !iRelalively undisturbed sample obtalned with
Landmark Project # 07330 _ 3:25 Inah-0.D, samplar driven with
) a 140 pound hammer falling 30 nchies.
BORING LOG - A-5 . Cors Driking
. . . ‘ Disturbed sample
LANDMARK TESTING & ENGINEERING 1 © sampling attempt with no recovery.
525 N 3050°E. A3, St.-George, UT 84790 - 12 Groundwater depth at ima of excavation

PAGE 1 of 1



LABORATORY RESULTS | SAMPLE DATA r A6

. EE ' v E 2 ™ E ‘0 . . o ' _
Eé éﬁ? g 2 g % a B 1= |, 18 3 2] & FIELD DATE: [WUNE25, 2007
Az E@ 1% %8 % = w|E 8% g, ef (I | |SURFACEELEVATION: 282898
EOIE L 2| | FE 12 |35)E. [Be |58 E | E B | DESCRIPTION |
- i<a ﬁ;%_-;é;éao\e_%sm;e--. : § Bl g
: ' "P.R_OPOSE_D FINISHED _(_}RA,D:E/ FILL AT 2839.54. ﬁﬁ;r;'-yssxl\liDs(SM). reddisvbrown, ey,
1ol E’3 : 6 SE-SM SILTY /CLAYEY SAND (SC-SM),

|medinm dense; dry

CL LEAN CLAY (CL) MUDSTONE,
: siliy pookets, datk red, diy -

. E

LEAN CLAY (CL) MUDSTONE, some
gypsum-erystals, slightly moist
COMPLETE at 10" no-groundwater

| 2 - 0 T ]
| 50767 - = §

S LT T T LT 5 [T T s T L T TS I LT L T e

cniconntered
- KEY
ST GEORGE .R-EPLACEME‘NT A'IRPORT !;Ralallvaly_und\sturbed sample obialned with
Landmark Project #.07330 " 3.26Ingh ©.D, sampler driven-wilh
_ _a 140 pound:hammer falllng:30 Incheas:
BORI 0G - o : .COI’G Delling
. NG L A 6_ ) DESiurbEd sample-
LANDMARK TESTING & ENGINEERING O sampling attempt-with ne recovary.
325 N. 3050 E,:453, 5. (a‘eorgc., UT-84799 _ S Groundwaler dapth at.time of excayation

PAGE10OF |



LABORATORY RESULTS | SAMPLE DATA AT
: [l L EL lell . | T
EEEEE A : £ |3 BT |E, |d g 1k FrELD DATE: UUNE25,2007
;Ei 28 E@: g al%le % Eu @ % AFAnN g i % 5| 4 | [FUREACHELEVATION: 251779
17 71E 15T 2a s 2598 eI DESCRIPTION
& 1515 (72 l2x|28 |38 |58 :55,(,,_5 5 R
8 ™1 Proposen FvisnED GrADE/ L AT 28270 T EV//-'_SC‘SM f;;ﬁ;’mcﬁyig SAND (SC-SM).
.:'. 07 0 | m kgg; : 1 50 E% SILTY /CLAYEY SAND (SC-SMJ,
St : ] ' ! . / med dense -
s % .11 T ENE R /)2 " |LEAN CLAY (CLYMUDSTONE
¢ ¢ ) . ] 277 ; D" , gtey,
: . i 5079 ] : ? hord —
: o (@] : COMPLETE @b 10
: 073 ] N //’ o grouudwme@r/ enconnteread
=
1135
[20
8
L 5 -
. KEY
ST GEORGE R:EPLACEMENT AIRPORT !i'ﬁelatively undisturhed sampla chtained with
Landmark Preject #07330 3,26nch 0.0, sampler driven with
a140 pounc:hammer falling 30 Inches.
" BORING LOG - A7 ;iﬁ%cora[)ri!llng
) ) Disturbed sample
LANDMARK TESTIN & ENGINEERING _ (=) Sampling atiamp(WIth.no recovery.
525 N, 3050 B, 43,81, George; UT 84790 ' i 2 Groundwater dapti at.time of excavaion

PAGE1OQF 1



. LABORATORY RESULTS o SAMPEE DATA A-B &
E . ' . : 2 b B @ | - - . ]
BzIZsl & |4 Elg B - 3 [8F |2 Solad il o3| SURFACE ELEVATION: 2812.53
S8BT 2 %] .g g |BHIE, E.%.%B -&E 22811 E] ¢ ~ DESCRIPTION
! S ls 5812885 H2 88 |32 12][ 51 2 '
PROPQSED FINISHED 'QRA.DE--J-FfLL AT 2828.43 %SOSM %;’AYEY SAND (SC-SM), reddish beown,
salie] o | as |self | R | a4 E '3. TcL-ML § [SILTY CLAY WITH SAND (CL-ML),
‘ ] sos e 1 | Nard,. dry
FE w1 |
3078 a ‘(1
73 12 | 76 | 17 B : T 43 : a i Bl SILTY SAND (SM) gravelly reddish brown
' : 5073 = il COMPLETE-@ 19,

N EREREREE NN EEENE RN RENNAEY RN M- T T emes

- groundwater encountered

ST GEORGE REPLACEMENT AIRPORT
Landmark Project # 07330

BORING LOG - A-8

LANDMARK TESTING & ENGINEERING

525 N, 3050, #3, St George; UT §479¢

|4

1 sanpling attempt with no recovery,

i KEY

!i Relatively undlsturbed-sample oblained with
3,25 Inch 0.D..sampler-driven wih

a140 pound hammer fallng 30 Inches.
i‘%ﬁ Gore Drilling ’
Dlsturbed sample

= Groundwater deplh st time of exoavation

PAGE10OF 1



. LABORATORY RESULTS SAMPLEDATA - LS-1
: 1 : : g -

_ % : g AN S g | i .; ~

gé T g £ % % % EolE o lEqlE | 2 el & FIELD DATE: U -

§ 5 E gl & 2% 18 & i E g ¥ le, 9 2 %‘ é %’ A 0 SURFACE BELEVATION: 285837, °

2012 (=17 "3 13 |28 |EL1Ee |58 E 128 DESCRIPTION

- :]’ é i E'} 2 ‘:g @ _'g'%' ﬁ g 8 : m% Jed ] [ E: % : .
A= FINISHED GRADE / FILL AT 2866,18 1 TP ill:\:::{ SAND (SM); reddislcbeown, with
i} 52750 Z REREL ?ccmcntetl, vary dense
_5 4.9 | 201 49 ] 51 . ; . A0 | ] a / Asc | lcoAYEY SAND WITH GRAVEL(SC) ‘
] 50/75" n ’ % A caliche cementation
10 T30 E‘/j/% SICEY { CLAYEY SAND (SC-SM),
|| 50/3" ) | . |reddish brown, moderate. cementation
[ ] : T _COMP].;ETE at 10" no-gronndwater
T 5
20
25 .
_ ] KEY
ST GEORGE REPEACEMENT AIRPORT !iRelatIvely undisturhed sample obtainad with
Landmark Project # 07330 : 5.25 Inch 0.9, sampler drivan wih
) & 140 pount! hammer falling. 30 Inches,
BORING LOG - LS_I rﬁ’-’— Core Dnll\ng
’ Dlsturbed sample
O gampling attempt with no recovery.
525N SOS0F #3, St; George, VT 3479 4 ) ) X Groundwater dapth at llvie.of. excavation

PAGE1OF 1



LABORATORY RESULTS | SAMPLE DATA | _LS-2
g8zl g sl |8 5 i i %E’J 2 aé ‘fgfﬂ‘ g 11 4 SURFACE ELEVATION; 286178
{22 [ =177 I3 lZelewl22158 |8 S 1] 5 | DESCRIPTION
T 2 f FEfRlERRR R EC 1B 5] 8 . |
"0 PROPOSED FINISHED ORADE/ FILL AT 2866, ‘ ' Tl (M), edlsh brown, gravelat s,
1115 00se
: 736" [ ‘ 1 caliclie, poorrecovery,
: E: ! grades; eagier to drill
! . i | Tt 194 !
S e o m [ | N 4TI snemn SILTY SAND WITH GRAVEL
| : ‘ 50./3" L J(SMML), ceoasional pinhols,
™ . 1. - [mediom ¢emetited, dey
10 W30 15 TR 3 E-: /// ;LE.i’\N'CLAY'(CL}less-pinlidles, haed,
153 T % | 5 : 075 - e T oM | {saNDY SILTY CLAY (CL-ML), reddish
‘ . . . brown, dense
] : COMPLETE t¢ 15", no groundwater
20
25 -
KEY
ST GEORGE REPLACEMENT AIRPORT !iRelallve\y undlsturbed sample obtalnied with
Landmark Project # 07330 8,26 inetv 0.1 samipler-tiffvan with
) @140 pound hammer falling 30 Inches.
BORING LOG - L$-2 ey Oore Dritng
— m d Disturbad sampla ‘
LANDMAi_RK TEST ING & ENGIN‘EERING O Sampling-attempt with ne recovary.,
325 N. 3050 I 3, St. George, UT 34790 ) ) ¥ Grounawaler cepih.atime of excavation

PAGE10OF 1



LABORATORY RESULT, SAMPLE DATA _ LS-3
|5 e B 2|y E1 - lall : : B,
e | = | &l ] .
£ § :é B g g g % % E |3 [Ealg | 2. . = (1 g {FIELD DATE; JUNE 26,2007
SRR B 1% |Ex E BE1e. lak |8 3 =R SURFACE BLEVATION: 2859,05
EISElET) 2 = 19 5'2"“"‘ 85 :gggg %% HIEARE DESCRIPTION
a7 1 g e lma 2d Rd [Relod | SR ) L —
O ™ bROPGSED FINISHID GRADE / FILL AT 262,11 T | [SWTYSAND(SM) brown
— 50427 T¥|sM OM 1| |SILTY SAND TO SILTY GRAVEL
] . . L1 ' (SM-GM), cnlittie, vory dense, dry
| .-g -
L. HE
1 LY
I : {9
:_5.. 5074 {1 no-recovery, caliche, very-dense
1=l - [ |sM
11033 FI I O — T wee{t] ] y | lswry sanowir oraver
L 503" i 11+ | (8M), reddish brown, cemented,
| slightly mofst
15 77 | 6| % ' 1 (EIE g | [swrysanpsmy
. o ) j I |minorpiniicles, well cemented
: COMPLETE.te 15.0' no groundwater
20
25
| T T T REY
STG-EORG_'E REPLACEMENT AIRPORT =Eﬁelaii\"ely undisturbed sarmpla dktalned with
Landmark Project # 07330 _ . 8.26nch O.D. sampler driven wilh
’ & 140 pound hammar falling 30.Inches.
BORING LOG - 1$-3 : =
- = — Akt ; / ‘ Bisturbad sample
TANDMARK TESTING &.ENGINEEHNG O Sampling attampt with.no recovery.
F25-N 3050 8. 43, 88 Oeargo, UT 84790° X ‘Groundwater depth it tima of excavation

PAGE 10f1



___LABORATORY RESULTS - __SAMPLE DATA 1 LS4
_ jE _ : g | : wll ' .
N B [ : [ el g i -
it a el b E Tl TS, BT [ oy o
E §8[E° & 21%E B o é % g e, . E : % ;g EIER o SURFACE ELEVATION: 2863.90
ES8IET] 5 52 |28z _- 122 |51 B DESCRIPTION
0 T T T T T STIARETISM | [SILEY SAND(SM), reddistibrow, dry
| PROPOSED FINISHED GRADE 286338 | | 1l - .
. : 1 : grades hard

| 15043 - o © [SILTY SAND WITH GRAVEL (SM-Gh), |
= | ; ILEREEEE . cemented .

(5 o% T D : _ o SILTY SAND WITH-GRAVEL,

| + . : s¢rar| butf'/ reddish brown, caliche cémenited
| A T e T T ' T a / A CL-ML SANDY SILT7 CLAY (CL-ML),

] p . 5044 % i cemented, reddish brows, dry
iﬁ 507 5° 1 Z no-recovery, cuttings reddish browi

20 LT SM-8p SILTY TOPOORLY GRADED $AND

[ T 34 14141 ' (SM-3P), veddish brown, grades pueple at

] 5043 : E I end of'sampler, COMPLETE to 20", no
i : grounclwater encountered

L2

. . — _ T KEY
ST GEORGE REPLACEMENT AIRPORT _gkena_nveuy undisturbed-sample sblained with
Landmark Pr-oject_# 07330 1 2.26In¢h0.D. sampler driven with
a 140 pound hamimer falling 36 Inches.
BORING LOG - LS-4 hi Oore‘DriI\i.ng
o e T — ‘ Dleturbad sample
LANDMARK TEST. ING'& ENGINEERING 0 O samping atlemptwith-na recavery,
_ 525N 3050 1 #3581 Gegrge, UT 84790 "2 Grouncwatar depth et time of exoevation

PAGE 1 OI' 1



. LABORATORY RESULTS SAMPLE DATA - LS-5
A= =R G i Bt - ' e e
@ E EE & E _ % . % % . % (E) = E o Eé 3 % FIELD DATE: WUNE 26, 2007 1
gi “z(f g % s =2 g 5 |8 % gle . " > g Batl g . [SURFACE BLEVATION: 2858.60
HEE 2|2 9515 |8e |28 E g % £ DESCRIPTION
=) ; :’:1' ﬁ ﬂ% s & \°% a2 |6 @z L A .
L ROPOSHD TINTSHED GRADE 285746 _ ol T TP SILILY SAND (S5, brow, iy,
: 50 /1" [ grades, celﬁent_cd, 110 FeCOvery
5 T3 E RO T | B ot | sy s v oravEL
| . ' 50/ 67 ; | . (M), reddiglybrowshull; cemented
] |pinitotes, dy
10 T T 5 7 - Ak |LEAN CLAY (CL) CLAYSTONE, datk
= ' ' 50/6" / _ red/purple, dry; soine sand, d!‘y
113 T EYED ' - {LEAN CLAY (CL) MUDSTONE, dry
_2.? 50. 1 El=AR v ‘| rades white,
] 1 COMPLETE at 20" o gronndwater
|| - encounteréd
25
. KEY
ST GEORGE REPLACEMENT AIRPORT E_Relmively undistarbed sample obiained with
Landmark Project # 07330 3.25 ingh. 0.D, sampler driven with
0146 pound hammer falling 30 inches,
BORING LOG - LS-5 s Core Dlill.mg
. 4 Disturbed sample
LANDMARK TESTING & ENGINEERING O sampling attemypt with no.recovery,
25N, 3050 £, #3, St. George, UT" 84790 ) X Groundwater depélr at fimo of excavation

PAGE1OF |



LABORATORY RESULTS SAMPLE DATA : LS8
elbig B la e lE I I Bale |51 B8] | |moous
E-% BEE B2 5 R é E B % g |z, N |3 g: all 2 o SURFACE ELEVATION: 2860.51 |
‘ s 1 |2 < 99 & E I : DESCRIPTION:

2l L1818 (Z8|2p 58 |48 18 §9§ Slg g ME .
0 PROPOSED FINISHED GRADE / FILL AT 286263 ' - AT SILTY SAND (M), dry, brows
: 30/ 5" . : g ‘ : '. 1na recovery, caliche ccmont:_:'d
_E R T I A R i T -71 a‘“‘ 111 ’.SILTY SAND {SM); reddish. brown/buft,
1 . ‘ i . 1444 cemented, dry
] ' 11| stadés less dense
_EJ 55 E”" 14 [SILTY SAND (SM); reddish brown,
] ' 1119 conrse sand, slightly moist
15 : EVEULEN S S N AVSTONE ar
[+ N T R T T CH | |PAT'CLAY (CH) CLAYSTONE, grey
] 5074 H %/
] | j / grades purple
[ 20 "I [%60 | 18 ' 6 - Bi/ 7 (€LY CLAYSTONE, grny / purple, slightly
: 50 /5" i nioist,
: COMPLETE @, 20" no groundwate:
] encourntered
123 .
. : KEY
ST GEORGE REPLACEMENT ATRPORT W etativey unctsturbd samol obtined wih
" Landmark Project #07330 ‘ _ 326 Inch 00, samplar drivan with
a 140 pound harmmer faling 30 inches.
BORING LOG - LS-6 28 | core Driling:
. ‘ ) Dlsturbed sample
LANDMARK TESTING & ENGINEERING O Sampling attempt with no-recovary.
$25.N.3050 E.-43, 8t George, UT 84790° _ | 3£ ‘Groundweter depth.at tims of axcavation |

PAGE 1 OF 1



 MOISTURE

LABORATORY RESULTS | _ SAMPLE DATA . LS

g | FIELD DaTE: [TUNE 26,2007 |

CONTENT

% FINES

|

% SAND

% GRAVEL
IPLASTIC LIMIT
% RECOVERY
|AND ROD
PNTERVAL{FT)

[SAMPLE TVPE

o4 SWELL AT 60

LIQUID LIVET
PLASTICITY

" IBLOWS PER
FOOT
EITHOLOGY

]
g
%]

CORE

ISCS

i

IPSE

SM SILTY SAND (8M); reddish brown,

PROPOSED FINISHED GRADE / FILL AT 285282 loose, dry

e

SC-SM SILTY / CLAYEY BAND:{SC- SM}
|cemented, some gravel, small.pinholes; -

SURFACE ELEVATION: 2847.98
6 |ong] 10} ar | as ' 2 | ‘ E
. : 50 /" :
: i : | : dry

CL LEAN CLAY (CL)MUDSTONE
! purple,-hord, dry,

DESCRIPTION
: 34| 23 [T (KR g
| . | sor3 S

5073 N0 recovery

arades white

50/2" no 12Covery: :

COMPLETE'@ 15", no grounchwater
encountered

T L T T S T T T T O (e T LI T e I I T T T T 1L permen

- ' . KEY
ST GEORGE REPLACEMENT AIRPORT M ety untstutbact samplo obfinod wit
Landmark Project # 07330 3,26 Inch ©.03, sampler driven with
a 140 pound hammay falling 30 inches.
BORING LOG - LS7 2 cora Drling
: Dlsturbed sample

LANDMARK TESTING & ENGINEERING . QD gampling attempt with ne recovery.

525 N. 3050 F. #3, 8t. George, UT 84790 2 Groundwater depth attime of axeavallon

PAGE10F 1



LABORATORY RESULTS | “SAMPLE DATA T~ 188

I T 3 .. : il _
géég g %%% % = E B8 g L § § : FIRLD DATE: [UNE 262007 |-
§8 E&‘f Clg |8 B EE@ g o ]gh'aﬁ' gm g e | SURFACE ELEVATION: 2852,53 -
12 &7 |2 |4 s ] : T
| 15 [S80p|PE skl Bi 3| B g | [ escromon
' T | [y sann sm coddish brown, ary

- PROPOSED FINISHED GRADI 285088

29 RN s | (1] | [sTy sAND (sv), intervals of
| : : ' . . | i 14143 ‘leoarse sand, reddisly brown, budl, small

Jveéllewish/ brown kayer, diy, minor
cermentation

7 | 5—1:' 11 " |esados butt

56447 BE I MUDSTONE / SILTSTONE, sandy
HEN " |gray; cemented

grades Lutt

o

T T TS T T I T LI T T LT O T [ I T 12 peeesn

5070 no tecovery
COMPLETE to 15' no. growmdwater
_ L i KEY
ST GEORGEREPLACEMENT AIRPORT _!iRe!allvaiy undisturbed sample.obtalned with

Landmark Project # 07330 . 8:26Inch O.D. sampler driven with '

140 pound-haromer falling. 30 inches,
BORING LOG - L$-8 °°m Oriling
— ) ; _ Blsturbed sample
LANDMARK TESTING & ENGINEERING Q Sampling attempt with no recovery.
525X, 3050 E, #3, St. George, UT 84799 3£ Groundwater dapth et fime of excavation

PAGE 1 OF 1



DEPTH (F1)

LABORATORY RESULTS | SAMPLEDATA | I8§9

: 1SURFACE ELEVATION: 2868.38
é DESCRIPTION

% SAND

MOIUSTURE
% FINES

UNFT WEIGHT
. (PCF}
% GRAVEL
% RECOVERY
[AND RQD

LITHOLOGY
CS

1% SWELL AT 60

[PSF

L IQUID LIMIT
[FOOT -
NEMBER

INDEX

- IPLASTIC LIVET
PLASTICITY

T IBLOWS PER-.
"ICoRE

T

=

SILTY SAND:(SMybrown, dry;
“fwith. gravel

=

144 I | arades white

30/4" butt (SM-ML) dry, with grave] caliche

|CLAYEY SANB{3C)

{yellow +-grey-slightly moist, gravel
prades:grey - LEAN CLAY(CL)
CLAYSTONE

‘|erades very hard

PROPOSED FINISHEER GRADE 285699

LEAN CLAY {CL) CLAYSTONE, mrey

4 83711 _
o . with yellow spots, dry; hard

NENERENEEY T T s T T [ LT T

o]
<

LEAN CLAY (CLY CLAYSTONE, grey,

. 78/9"
A slightly-moist, hard

a4 23 | 2

19" - 21" grades hard, maroon color

IAREEENRI

b
L

LEAN CLAY {CL) CLAYSTONE,
|marcon/grey, slightly meist, soft,
traces of gypsum

1 504

- KEY

ST GEORGE REPLACEMENT AIRPORT i ‘Eiﬂslatively, undisturbed sarplo:cbtalned with
Landmark Project # 07330 T 8.25 nch O.D. sampler drivan with

| a140 pound hammerfaling 30 Inches,

BORING LOG - LS - 9 Qore riling
< [pisturbed seple

LANDMARK TESTING & ENGINELRING © Sampling atempt it o recovery,

523 N, 3050 E, #3, St.-George, UT 84790 32 Groundwater deplh gt ime-of axcavation

PAGEIOF2



LABORATORY RESULTS SAMPLE DATA LS-9
EE Eég g 2 % % % li= \J}? & |6 g E B FIELD DATE; WUNE 28, 2007
E:oo EE*« % % < |8 2 §§ ém :‘%S ,gh_&ﬁ' %*'55 ‘é‘ a / SURFACE ELEVATION;
&=z 1] [ 4 |2216E Bz |qS BE 22 J&|| B ' DESCRIPTION
=) : . % 5 _Q«% g’? i % %g SE 'm'g AN E 0’;)3
35‘ - L . ‘ -+ b
- 49 | 25 | 2 st | [ LEAN CLAY (CL)-CLAYSTONE maroon
] T . i i willy grey varfations, dry, soft, very :
: s ininor gypsi
30
[ vroos| [ sos | ==} LEAN CLAY (CLY CLAYSTONE gy »
El 1 |yeow tint, dry, hard
| - N/A 6 grades purple, :
] 1 |COMPLETE: 2 37" ne- groundwater
: sneountsred’
]
40
45
P S0

ST GEORGE REPLACEMENT AIRPORT .
- Landmark Project # 07330

BORING LOG -LS§+9

LANDMARK TESTING & ENGINEERING
525 N. 3050-E. #3, S1, George, UT 84799

KEY
!inalativer uricilsturbed sample obtalited with
6.25 Ingh-C.0, samplar driven with

a 140'pound hammer faling 30 Ihches:
Core Drilling

X | Distursed sampte

<0 8ampling.attsmpt with no racovery,

X Groundwater dopth &t ime of excavation

PAGE2OF 2




SAMPLE DATA

LABORATORY RESULTS _ WD-1
' @E é 15 g % g % = I <N S 1 O [ | § g |FIELD DATE: 1AUgUst 9, 2007 ||
E g g E Sl 8 el = g g (E} % E 18 g ‘é’ . %3 : Lﬁ% S 2 JSURFACE ELEVATION: 2891
PRl ® M e s zﬁ o % g : . DESCRIPTION

o | ] 1o me [ O ) ) [
! E - = ﬁ ég P % fala %! @ V.2 e, ,EJ g :
-0 " : ISILTY SAND (SM), brown, loose to
: ruedivmy dense, dy .
3 T 1 NO RECGVERY, caliche cemented
: 6.7 - 22 | 54| M4 : 50/6 F 7.0 2 eatiche, reddisly browa, dense, dry
10 | . ]
[ IPROPOSED FINISHED GRADE: 2880.37 111
: 271 105% 1o | 78 12 46 126 3 | 114 grades slightly moist, less cementation,
L] : 50-5 M dense
15 IR ot

:' 45 . 1’10 4 a il .:gmdes, more gravel, courser
] 21."6” . \ ' EER R . 1 . N
] 10 Bgden FAT-CLAY(CIT), CLAYSTONE
| / purpte, stightly moist, mediuen seitf
20
- st oo | s | 0 [we| s mg arades hard
— | 26/6" b
- 23
: 40 1 27.0 [ i ) grades brownisti purple, dry, hard
1 $0/3" j
| - | COMPLETETO 27'
] no growxdwater encountered
=30

ST. GEORGE REPLACEMENT AIRPORT
Landmark Project # 07330

BORING LOG -WD-1

525N, 3050 E, 43, St George, UT 84790

LANDMARK TESTING & ENGINEERING

EReFatlvely undisturbed sample obtalned with

3.26 inch O:D. sampler driven-with
& 140 pound hammer fallng 30 Inches,

i ,é Cora Drilling
V‘ Disturbed sample

‘O sampling-atiempt with ne racovery.

¥ Groundwater dapth at ime of excavation

Page 1 of 1




LABOQ

_ RATORY RESULTS SAMPLE DATA Wi-2
E 1 d 2 ; . .
el oo Bl |F Bule B LB ' (a9 2007 )
Z@ig’ E: =4 g | % 1=l E S OlEgE 1B Ell & FIELD DATE; (August2,2007 ;
: E § Szl gl 8|8 g 1Ew é % 2 lg, |a %3 g g 3 q SURFACE BLEVATION; 2905
[&lEe|z | = 1z 14 w1BE B8 5 |26 |2} B - DESCRIPTION
i ks @ i 8 : } : ] {

A 5 : 13 e 52@\“&@\"3 BE ZE |3 %E 5 e

[0 : . ' SILTY SAND(SM), gravelly, butf,
) |medium.dense, dry

- ! . i 33 4.0 1 grades veddish brown, abundant silt,
s | 4 56 | 36 : . : 5074 . dense

| | sos | =0 v grades gravelly, ealiche cemented
-}

{0

] ] : : LEAN-CLAY(EL), MUDSTONE, dark
] 33 16 17 Cs05m | 2.0 3 vegdgish brown, hard, dey

15

: 24 _' 5| 9 ) 50020 170 1 4 poar recovery

_|PROPOSED FINISHED GRADE; 2887.69 _ '

F ) . BEGAN CORING

] %REC| 6 | ry 1

L 25% ) MUDSTONE, {CL) grades brown,
_.2.'.0 %ROD| 3 ‘|moderately soft

] 0% .

|| 4 24!

- 4

] 3 ‘

" L A

- UREC] 6 A | erades with siltstone interbeds, siltstone
L 25 25% i is moderately hard

- %RQD 5

— 0% :

] 5 24829
] 5

|| nudstone earved by knife with

|| ] [diffienlty

¥

L %REC[ $ 4

- 30 3% ‘

|— %ROD| §

- 0%

| b ]

l— 2934

L 5

[ 5

] v COMPLETE TO 34", no groundwater

ST, GEORGE REPLACEMENT AIRPORT
Landmark Project # 07330

BORING LOG - WD-2

LANDMARK TESTING & ENGINEERING
525 N, 3050 1, #3, 81, Gaorge, UT' 84790

!;Relallvely undlsturhed sample abtalned with

3,26 inch Q.0 sampler driven with
a 140 pound hammer falling 30 Inches,

O ‘Sampling attempt with no recovery.

¥ Groundwater depth at time of excavation

Page 1 of 1




e LABORATORY RESULTS SAMPLE DATA _WD-3
/258 TR CIN - U - O PR - I
@{g E g g % g g 5 E < E - ;5*- ki _ E | & . FIGLD DATE: |August 10, 2007 |
i g_.g. ; & é 2158 [1:& E i E gg 2.8 5% |3 3 SURFACE ELEVATION: 2892
EFSET| [ * |8 4 1381520158 |2 g g 5L E | g DESCRIPTION
&l Sl IS E e @ |22 IRQISE |52 [Z 2B
[0 : ' T TITTIsM SILTY SAND (SM), gravelly, reddish
- ] 11171 livown, dry
L T " |grndes catiche cemented
I -1 4.0 g I ;5 prades with trace-of gravel,
F g 49- 1 lightly comented
[ 3T |SILTY GRAVEL WITH SAND (GM)
] 31 a5 | 40 | 15 3 | 10 : 14 reddish-brown, duy, lightly cemented:
T ! - 44 N
10 I
T 7| t0s| 53] 35| 12 C 32 | e ]| '
L] ] 30/2" THHT|ISM SILTY SAND (SM) reddish brown,
L JPROPOSED FINISHED GRADE: 2878.19 : 1 dlightly moist, trace.of gravel, lightly
e B ' ] > i 131 cemented
15 i
: grades grey
[ 356" [ 170 “|uo recavery
1 . |FAT CLAY(CH), maroon, very stitf,.
: [¢
20 1 Y
] 521 25 | 27 | 27 | 20 -3
. : . 3 '
25
- arades grey
R s g soist | 270 SILTY GRAVEL{GM), while, dry, race
- of clay interbeds
- 30
:_ . araides possible weathered sandstone _
] 1 43 | 320 =3 10 TecoVary
o 1 somm 1 COMPLETE to 32' no groundwater
I | encountered

ST. GEORGE REPLACEMENT AIRPORT

Landmark Project # 07330

BORING LOG - WD-3

TANDIVARK TESTING & ENGINEERING

525 N, 3050-E 43,51 George, UT 84790

Eﬁelatively undisturbed sample oblahad with
3,26 Inch 0.0, sampler drivan with

a 140 pound hammaer falllng 30 inghas,

| Core Driling

Disturbed sample

(&} Sampling attsmpt with no racovery,

3=Z Groundwatar dapth at time of excavation

Page 1 of |




LABORATORYRESULTS | SAMPLEDATA WD-4
g = T .
. 3. : ) - E- : : .
| : ) b= ) : . b ~ -
Bl g e 5 e | Bl L, Bl LD PATE A T30 3007 ]
£(3 8| Helé|Ele B Ik g Bele ld |2% 2] 2 SURFAGE ELEVATION: 2003
|EIZSlE | & s |2 gg g, ?ﬁ-g-ag ‘e |2 SHE| 8 DESCRIPTION
O AN s 1B = EQ 2 | B8 lvz Lo || a3 = i — :
[ ¢ ' ' ' ' SM STLTY SANID (SM), gravelly, dry
I 37| 20 L erados-predominately:silt, medium denge
- 046" |rio cementation
ﬁ . arades white
[ s 21 [ 60| 16 | S . 1o bore |2 WA | |aeades white/ight beown, dry, aravelly,
m ) ] 48 : HHTH caliche cemented
110 I
I 1t
= sos |20 |3 T {TH : grades very dense
] Ef grades reddish brown
15 :
™ . [ 2 5 sofr | 170 |4 CL LBEAN-CLAY(CL), MUDSTONE WITH
[ - e | SILTSTONE INTERBEDS, moderately
| _PRO}’OSE D FINISHED GRADT: 2885.55 hard, dry
__?'_0 prades yellowlsh /£ brown
] s Jartsslafa| 7| w0 | soie| 220 | s
T: zrades reddish brown/ maradn
25
grades light reddish brown
MINUTES PER FOOT A
22 14 G WREC] 11
57 MUDSTONE, moitled, moderately soit,
SBROD| 19 dry
] ; grades with-silistone-interbeds, fractured,
5 slightly weathered, ot dppable
4 |2
4
4
. COMPLETE at 34, no groundwater
5 pd cucomtered
ST GEORGE REPLACEMENT AIRPORT !i Relatively undisturbed sample obtained with
Landmark Project # 07330 3.25 Inch O.D. sampler criven with
a.140 pound hammer falllhg-30 Inches,
BORING LOG - WD-4 ) Core Dring
S L Disturbed sample
LANDMARK TESTING & ENGINEERINC & ‘sampling atempt with no recovery.
525 N. 3050 L, 3, 81, George, UT 84790 3£ Grouncwater depth attima of excavaition

PAGE1 OF 1



“WD-5_

_ LABORATORY RESULTS | SAMPLE DATA
- - = . . et -

: g 1. : : : 2 g 5 g DDA '

@E é Eg g ? % % SE IS BB | " E B VIELD DATE{August 13-15, 2007

wd B 2] ' -4 . e O - E : : ?A T BT ] .
EAHEEI AR e
: s : & 152 15w & 19 £ Al & i Fs( »

[a 4l B 'g%’_a\“EQ o\"% é%rﬁ@ @ -l E 1 2 _

__0 . JTHHATE S SILTY SAND{SM), frace of gravel, diy
] 3| 20 ';F;, T v SILT(ML, brown, loose, dry

L 4 M '

] {F SMOM | [SILTY-SAND AND GRAVEL, white,
. 5 : 11 1T calichs cemented, vory donse, dry
T a7 ] 88 | 16 | 59 | 23 s | 10 d |Is khy, wlitte, enliche, with gravel

[ : : S0M4" [ - |7 .

10 HIRHE

: ) ; , ' POOT return,

- S04 | 120 ﬁ | T8 brown / white, dry, gravelly, very dense
E
15

[ [PROPOSED FINISHED GRADE' 287570 :

(] 1667 108 ' ' ' 9 # | 170 | E CH FAT CLAY(CL), CLAYSTONE, matoon
] : 2 - grey; very siff, iy

L 20 ‘

: 29 22,0 §: grades grey to purple, slightly.moist
L] 50/6" ="

25

] ol | o2 | a6 1 | 270 - tndes ey, stightlymoist, traoe of
g 30/5" siltstons interbeds

30

: 320 5 grades pore plastle

| COMPLETE @ 32' no groninlwater .

ST GEORGE REPLACEMENT AIRPORT

Landmark Project # 07330
BORING LOG - WD-5

525_’ N, J0S0°E. 43, St George, UT 84790

_ LANDMARK TESTING & ENGINEERING

E Relatively undisturbed sample obtalnad with

3.26 Inch 0.0, gamplsr drivan with
-& 140 pound hammer falling 30 inches,

&2 core Drling

‘ Disturbad sample
O sampling attempt with no recovery,

. Groundwater depth-at tme of excavation

PAGE 1 QF 1




LABORATORY RESULTS ___SAMPLEDATA - ___WD-6
[ ; . B E ] E 1 % ;
& Ié E EE g { % : % : % ?} E < |8 8 B |4 |t & FIELD DATE{Aug, 13- 15, 2007
JEICEE® 8| & | %8 = é 219 [, A af el 3 j SURFACE BLEVATION: 2894
BIZC(E | = | 8 812822198 g )2 E IR DESCRIPTION
Na3 AR R o 5 FE R imE |oh b A W = .
'0 ' — S | [SICTY SAND(SM, 3% ol gavel
1} : _ T | paacies haet; oaliche pravel,
] ) 1 1 well comenged
_ 502" | 20 r i MarE NO-EECOVEry.
.-; continves caliche cemented
| | rades more pravel
1 4s 2346 |12 : 505" 10 2 ﬁ 1Hi: i ' grades brown/ white, dry, with stovel,
- : : 1 1 slight cementation
j - grades grey
10
: 23 12,0 3 CL CLAY.STONE.(CL) maroon to giey,
| ] 2 modarately soft, dry
' .,.,1_5 prades reddish
| sofge | 170 | 4
- 20).
T|PROPOSED FINISHED GRADE; 2872.89 :
- I i 47 22,0 5 wrados dark maroon, with white striations,
- s ' slightly moist, moderatély soft.
- 25
| 3] 2| 17 s0i6' | 210 | 6
30
: £4.5 | 104 48 50450 | 320 7 grades with sandy lenses
ST, GEORGE REPLACEMENT AIRPORT ERelaiively undisturbed sampla.obtainad with
Landmark Project # 07330 8.26 Inch ©,D. sampler drivan with
. 8 14Q pound-hammer falling 30 Inches.
BORING LOG - WD-6 =
A Disturbed sample
) Q  sanipling attempt with no recovary.
525 N. 3050 L, 143, St. George; UT 84790 X Groundwaler depth at tima of sxcavation

PAGE1 QF2



LABORATORY RESULTS | SAMPLE DATA WD-6
. @E é é . E ] % % g g E Q é A E E % g FIELD DATE: August 13, 2007 |
SEE e:g I a8 |En gfg“z R R g | [SURTACEELEVATION: 2854
R 2717 : % Es &0 E )= g ' - DESCRIPTION:
gl 5 R S T < ﬁ -m_%&e E% 29 |ZE % § E |
35 . i /// :gradés. giey @ 34
-L—‘ 1 51 24 . 27 . 41 N0 8 E é -|arades dark grey /-dark maroon; slightly
] . ' 50/3" ' : / itojst
4 %
] 500 420 | 9 5% .
o | F 7 COMPLETE to 43
: no gromdwater encountered
45
50
55
60 | KEY
ST. GEORGE REPLACEMENT AIRPORT M letvely unclsturted samplo bleined il
Landmark Project # 07330 - 3.26inch-OuD. samplar driven with
a 140 pound hammoer faling 30 inches,
[BEa .
BORING LOG - WD-6 e Core Dilng
— s ———— Disturtied sample
LANDMARK TESTING & ENGINEERING o _'O Sampling altempt with-no recovery,
325N 30505, 43, St George, UT $4799 = Groundivater depth at flne of excavation

PAGE2 Q¥ 2



; LABORATORY RESULTS SAMPLE DATA WD-7_
EE E i E % % % % E [ E a g 1A E _ 5 VIELD DATE] August 14, 2007
=2 Z|D & ‘ 15518 g E E& g 2198 e 12 [EE |2 s |SURFACE ELEVATION: 7896
E: 3 UE #1517 18 |12 |4 315 ¢ Eg 58 |3 & e 15| E| ¢ DESCRIPTION
2] ) ! Y I bV - S R EA b FE R AN | 2 —
9. T T TR S | [y SAND (5h, brown, dvy
:: 30 [ 20 1 E ‘ { "|meaetes hard, wisite, dvy, caliche
] 04" | |1 cementation
5 !
: ) . 1 ¥ :j prades sandy
: sa o] 1z % | s : i ' 1 50 7.0. . 2. E '_ gradesreddish!brown, slightly moist,
.y ' ) | S0/ _ D 1 modderate ceimentation
10 111
1 59| 26 | 33 2 | ne] 3 E Vzd cn FAT CLAY(CH) CLAYSTONE, stiglly
;| 29 . moist, fraces of sand, motlerately sofl
15
: . 25 17.0 4 E ; grades grey, slightly moist
.| 40 ’
A
] 67 | 30 | 35 2 [ 20| s E FAT CLAY
- 49 E '
25
—|PROPOSED FINISHED GRADE; 2869.79 |
- . | 21 270 6 - .
= E R -
[
] 3.0 prades lighter grey
] 1 44 | a0 7 g
| 50/2" _

ST. GEORGE REPLACEMENT AIRPORT
Landmark Project # 07330

BORING LOG - WD-7

LANDMARK TESTING & ENGINEERING
525 N, 3050 E. #3, 8t George, UT 84700

m™

')
¥

Relatively undisturbad sasple obtalned with
3,26ch C.D. sampler driven with

a 140 pound hammer falling 3¢ Inches,
Core Drilling

Disturbod sample

Sampling attempt with no recovery,
Groundwater depth at time of excavaltion

PAGE 1 OF2




WD

S LT e T T T LT T s T T T s I 1 15 bemen

_ LABORATORY RESULTS  SAMPLE DATA
E Eé g 2 % % % EoE [EL g E E g | FIELD DATE; [AUG 14,2007
felfel g2 £ Exl2El881e,. |2 (8B 4| = SURFACE ELEVATION: 2896
O E||C 2 2 |94]zz 18 %SE S: 2l E| 1 DESCRIPTION
A5 s éégsx%a‘:&‘ E|Z8 b1 N =i I —
: / : grades yellow / light grey, less plastic
/ | grades yellow
5o | a0 | 8 [O&F % no recovery
' % - | CLAYSTONE (CL),
401 19 [ 2 sor | 420 | o Mgl / yollovish grey,
1 / ty
soe | 400 | 10 W % poot tesovery

COMPLETE {2 48! no groundwater
engountersd )

ST. GEORGE REPLACEMENT AIRPORT
Landmark Project # 07330

BORING LOG - WD-7

i LANDMARK TESTING & ENGINEERING

S25.N. 3050°E, 43, St George, UT 84790

) KEY
E Ralatively undisturbae’ sample obtaibed with

3.26'Inch O.D. sampler drivan with
a 148 pound hammer Talling 30 Inchias,

O sampling atlempt with no recovary.

3 Groundwatar depth attime.of excavation

PAGE2 OF 2




SAMPLE DATA

LABORATORY RESULTS WD-8
Y E : g 3% | b E : ‘I :
Z 8 T 18| e . ‘ . Sl o= -
e éé 24l g = 3 Sk [F Ll B £l] & FIELD DATE[AUG 15, 2007
E:-o_ro PRI ExlEg|sd g, HoadE el o5 SURFACE ELEVATION. 2891
SE8ET R |5 (R 2 R 4815 |3 cl3s i %% S El g DESCRIPTION
A : 2 NS T S 1 - O B e i o] s N ) _ :
0, 7 ' TSV STV SAND 5V, brow, aravelly, Gty
: 505" [ 2.0 1 Wl : pracles cemented
> 7 78 i | [FAT CLAY (CH), CLAYSTONE, whits,
| Lo plastic
| . i . - muades groy
| 60 26 34 T 24 70|l 2 E slightly moist, moderately soft
) 1 . 25 ; :
: grades harder
10 :
:' 26 12:0 3 E prades maroon o ey, slightly moist
| | 29 : n '
115
] 19 ] 1m0 | 4 Mg rades slightly moist, traces of gypsum
o 50/5"
ey N .
F20
[ 2] 112 T4 | 3 | 220
] a8 |
[ 55—IPROPOSED IINISHER GRADE: 286661
: 33 17 16 - S0/5" | 27,0 CL MUDSTONE, yollowish, gray, hard, dry.
] prades yollowish / groy
{30 g 5
S O
1 oy
- : |
| 1 35 1% 16 | REC%| 50/4" | 32-39" BEGAN CORING @ 32'
| ) 71 9
L RQD% grades brownish grey, MUDSTONE
11 8

ST. GEORGE REPLACEMENT AIRPORT
. Landmark Project # 07330

BORING LOG - WD-8

LANDVARK TESTING & ENGINEERING ]

525 . 3050 B, #3, 8t George, UT 84790

!iﬁelativaly undisturived sampls obtalned with
3:26nch Q.D, sampler driven with
a.140 pound hammer falling 30 inches,

. Core Driling

Clsturced-sample

O sampling attermpt with no recovary.

‘-E,Z Groundwater depth at time of exoavation

PAGE1 OF 2



LABORATORY RESULTS ~__SAMPLE DATA - wD-8§
g g E § g 4 E % g I R A 2| 1l g FIELD DATE: |AUG 15,2007 |
E § 3& 8 | sl B [En g % g g 2 . E 4 8 % 121, SURFACE GLEVATION: 2891 |
g8 ST (R 1EE L lde 2 RE B 1511 B | " DESCRIPTION
& ‘ t R E
sl [~ | § jggi;\%zﬁ. \% Al igz.-:ﬁ, :E g 1
33 ' ~CONTINUED CORE | & [2E| V AcL MUDSTONE
L] : 3 . : ) -
[ 8 SANDSTONE WITH MUDSTONE
_3_5 |INTERBEDS, slightly weathered;
- 7 ‘|moderatety soft, fractured
| 6
: 6 grades mottled
: {6 - ¥ grades heavily finctured
L “%REC w4 &
40 80 | 3 "
|—, %RQD grades reddish brown, fractured nlong:
] 0 4 | bedding planes
1 251 200 | 5 prades moist.
| _ : 6 .
t 6 - Y COMPLETE @ 44, groundwater not
-] encountersd B
(45 I
50
KEY
ST, GEORGE REP LACEMENT AIRPORT Relatlvely undisturbed sampla abtalnad with
Landmark Project # 07330 . " 3.25inch 0.0, sampler drivan with
. 140 pound hammer fallng 30 inches.
BORING LOG - WD-8 £ foore oning
. : X |pisitroad sample
LANDMARK TESTING & ENGINEERING ] © gampling attempt with no recovery.
. S28 N, 3USOE.#3, St George; UT 84790 1 Groundwater depth at time of excavation

PAGE 2 0of2



_ pueep——— EETY RO TR B 7 W [e—————— - _
“MAJOR DIVISIONS o | TR I TYPICAL DESCRIPTIONS
' _ ' , it ALt v WELL-GRADED. GRAVELS, GRAVEL-SAND
|GRAVEL AND GLEAN GRAVELS Ji : GW MIXTURES, LITTLE OR'NO FINES
NITIT _ [ WITTLEORNOFINES) g W @[ o~y |POORLY-GRADED GRAVELS, GRAVEL-SAND: MIXTURES
|  |GRAVELLY SANDS s q GP LITTLE OR NO FINES |
| . MORE THAN:60% OF . i » i o ) !
COARSE  |00ARSE FRACTION GRAVELS WITH FINES | u 4 GM SILTY GRAVELS, GRAVEL-SAND-SILT MIXTURES
o RETAINED ON APPRECIABLE AMOUNT OF - : ;
GRAINED [no. 200 SiEVE ( FINES) - ;/ ; GC CLAYEY GRAVELS, GRAVEL~SAND CLAY' MIXTURES
« - o WELL-GRADED SANDS, GRAVELLY SANDS,
SOILS  IsAND AND CLEAN SAND SW LITTLEOR NOFINES
: g ' (LITTLE OR NO FINES] ) * FOORLY-GRADED SANDS, GRAVELLY SAND,
_ SANDY SOILS : SP LITTLE OR N FINES
; RE - T
gﬁo?,s SFT M wore miavson o ' RN SM SBILTY SANDS, SAND-SILT MIXTURES:
MATERIAL IS COARSE FRACTION SANDS WITH FINES KlEg | iYh
cor Ty [ZASSIGITHE NO.4 SIEVE | (APPRECIABLE AMOUNT OF P72
LA R AND:RETAINED ON THE NO. FINES; s :
ND. 200 SIEVE  |oog i INED ON ) : / 71 SC CLAYEY SANDS, SAND-CLAY MIXTURES |
TEPTT T SILTS AND VERY FINE SAND, ROCK FLOUR |
_ Vil. SILTY FINE-SAND-OR CLAYEY SILTS
IFINE SILTS AND CLAYS  LIQUIDLIMITLESS THAN 60 [ CL '%%i%’;ﬁ:ﬁ,%ﬁgiﬁ&%g;&ﬂi[m}“ EEQSTCE\TJ |
1 o | ' : ORGANIC. SILTS AND ORGANIC SILTY GLAYS.
GRAINED OL OF LOW-PLASTIGITY
: . INORGANIC SILTS; MICACEQUS OR DIATOMACEOUS |
;SOILS : - MH FINE SAND OR SILTY SOILS
MORE THAN ‘ / '
0% OF SIETS AND CLAYS ~ HOUIP LAt GREATER.. %/ (C'H | MORGANIC GLAYS OF HIGH PLASTIGITY, FAT GLAYS'
MATERIALIS | 7A .
SMALLER THAN ZEE | ORGANIC CLAYS OF MERIUM TO HIGH PLASTICITY,
NO. 200 Slkve OH ~ ORGANIC:SILTS
HIGHLY ORGANIC SOILS PT PEAT, HUMUS, SWAMP SOILS WITH

HIGH ORGANIC-CONTENTS

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATONS

UNIFIED SOIL
CLASSIFICATION SYSTEM

LANDMARK TESTING & ENGINEERING




CORE DESCRIPTION DEFINITIONS

Laminated

| ROCK HARDNESS
DESCRIPTOR CRITERIA
' ' Can be scratched with knife or sharp pick with difficulty (heavy pressure)
Hard
; Heavy hammer blow required to break core specimen.
IModera tely-Hﬁr d an be soratcheq wrtlr knife or sharp pick with light to moderate pressure. Core
or fragment breaks with moderate hammer blow.
Moderately Soft Can be groo.ve_d 1/16 inch drsep by kn'r_fe or sharp pick with moderate to heavy
pressure. Core or fragment breaks with light hammer or heavy manual pressure. |
| Canbe grooved or gouged easily with knife or sharp pick with light pressure,
;Soft‘ can be scratched with fingernail. Breaks with light to moderate manual
’ pressure, _
L p Can be readily indented, grooved, or gouged with fingernail or carved with a
Very Soft o ey h s
knife, Breaks with light manual pressure,
| | ROCK WEATHERING
DESCRIPTOR CRITERIA
Fresh No visible sign of decomposition or discoloration. Rings under hammer impact.
Slightly Weathered Slight discoloration inwards from open fractures, otherwise similar to fresh.
| _ ' Discoloration throughout. Weaker minerals such as. feldspar decomposed.
Moderately Weathered  Strength somewhat less than fresh rock but cores cannot be brokén by hand or
' scraped by knife. Texture preserved.
. ‘ Most minerals somewhat decomposed. Specimens can be broken by hand with
| :ngh y Weathered effort or shaved with knife. Texture becoming indistinct but fabric preserved,
Completely Weathered Minerals decomposed to soil but fabtic and structure preserved. Specimens
_ easily crumbled or penetrated,
. BEDDING SPACING
_ DESCRIPTOR CRITERIA
Very Thickly 3 to 10 feet
Thickly 1-3 feet
Medium 0.3to0 1 ft
Thinly 0.1t0 0.3 ft
Very thinly 0.03 to 0.1 ft
Less than 0.03 ft

LANDMAREK TESTING & ENGINEERING

523 N. 3050 E, #3 Drive #10, 8t. George, UT 84790 ).
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. GEOTECHNICAL INVESTIGATION REPORT
ST. GEORGE REPLACEMENT AIRPORT

St George, Utah

VOLUME 2 - LABORATORY TEST DATA

Landmark Project No. 07330
October 15, 2007

- Submitted to;

- PBS&J
~¢/o Creamer & Noble Engineers
Attention: Dan Weiss -
435 E, Tabernacle
St. George, Utah 84770
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TESTING & ENGINEERING

 525N.3050 E., #3, ST. GEORGE, UT 84790
* PHONE: (435) 986-0566 » FAX: (435) 986-0568
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TESTING &

N ENG | NEE

IN

'ER

_ ' Client: Creamer & Noble Engineers
435 East Tabernacle
St George, Utah _84770

" Project: St Geoerge Replacement Airport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007__
Reviewed By:
Lab#: 7662041

Location: 8f. George .

Type of Sample:

Silty:/ elayey sand

Project#: 07330
Samplod By: R, Owens Date: 6/29/2007

_Tested By: A, Whipple

Date: 7/2/2007

Location of Sam ple:--WT¥1 (@ 2'

Authotlzed By:Client.

Sleve Analysls, ASTM C136

Date:. 6/29/2007

‘Test Standards are ASTM unless otherwlse noted.

0/ ; . 1 I
Slove Size | P PasSINGlg incatio Test Result |Specification| Test Standard
o ‘Cumulative o : : 1l
125 mm. 50 ' Natural Molsture Content, % 4.8 ' D2216
100 mm |__4" Liquid Limit ' D 4318
75.mm. . 3w Plastieity Index g D 4318
50 mm' ' 2" _Unlfle.d.claéslfication.System © D 2487 :
375 mm| 1-1/2" | AASHTO Classification System AASHTO M144
(L25mm [ 4" - ‘ T
A9mm | 34 | 100 : : .
W25 mmb 2" | 97 % Cobble % Gravel "% Sand % Slit-Clay
95mm | . 3/8" | - 95 > 3" <3".#4 < #4 - #200 <#200
475 mmi| #4 87 0.0 12.9 63.0 24.1
200mm|  #40. [ 79
425 Um | #40 63
1504um | #100 | 38 |
75um | #200 | 244
_ Log(x)
6" " 3" LR A 1" 3" 12" 3" #4 #1D #16 #30 R40 . H60 #100 #2008
i » - Y ; : T M I : 7100
T 1N R U A .
! ; : T RERE NN} .
= : e T T
i N =S U A
: (RIS . SRa R N |
= RN N RN 1 q
: N IS - N e
SHLERTCHINM NS
1N IEGIEE 1NN IR SN
AN S S . REA . A B | P
: et 0
¢ : : Ia i o : i ' : _-,V:/:__& _:. i .'0
100 mm .20 mm 10 min 6 mm Z2mm 1 mm 0.5 mm  0:3mm 0.3-rm
. Sleve Slze ’

525 N, 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435} 986-0566 o Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Client: Creamer & Noble Englneers ' .
' 435 East Tabernacie bate .Of' Report. 71312007
St Georgs, Utsh 84770 ' _ Reviewed By:

Lab#: 7562191

Project: St George. Replacement Alrport Project#; 07330 _

Locatlon;St. George ' : _ Samplod By: R, Owens Date: 6/29/2007
Type of Sample: | _ B _ _ Testod By: A. Whipple Date: 7/2/2007
Locatlon of Sample: WT-1 @35 _ Authotized By:Cllent Date: 6/29/2007
Sleve Analysis, A_ST'NIE-C136 Test Standards are ASTMunless otherwise noted, o
Sleve Size % Passing Speclfication Test ' "~ | Result |Specification TestStandard
_ 1 Cumulaflve ‘ ‘ :
125 mm 5" | Natural Molsture Content, % 89 |} D2216
100mm | 4% | _ Liguid Limit B - ' _D4318
{ 75.mm 3" e Plasticity Index - . D 4318
L50mm | 2" Unlfled Classification System D Doer |
{1375 mm| 142" | AASHTO-Classlfication System _ AASHTO M145
I 258.mm 1" _ . : )
19mm | 314" , .
142.6 mm| _1j2" , 11 %Cobble % Gravel . % Sand % Slit-Clay
9.5mm | 3/8" | . >3 <3"-#4 <#4 - #200 < #200
1476 mm|  #4 ' g 0.0 0.0 _ 0.0 : 0.0
2,00mm|  #10
425 umy [ #40
150 um | #1009
75 um #200
Log(x)
6" " Cav 142" gy R P L #4 o #16 . #30 #'40- #060 #100 #200
" — ! T T 'T T T T : ¥y 100
s i e —ffo
i fli SR 2 R |
: R o 2
{IRRNIRER R
| | —— i
s : RN SERN e
- I N
g = | | |
: _ ! P ! Al L,
1080 mm 20 mm ~ 10 mm 6mm 2 1. mm 0.6mm 03 mm 04 mm
Slove.§lze :

525 N. 3050.E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 » Fax: (435) 986-0568



Client: Greamer &Noble Engineers
435 East Tabernacle
St. George, Utah 84770

Project: 8t George Replacement Airport

- SOIL CLASSIFICATION REPORT

Date of Report: 713/2007
Revlewed By:
Lab#: 7862042

Project #: 07330

.Locat|on; 8t George

Type of Sample; “Clayey.sand with gravel

Location of Sample: WT-1 @ &'

Sleve Analysts, ASTM C136

Sampled By: R, Owens
Tested By: A, Whipple
Authorized By:Cllent

Test Standards are ASTM unless otherwlise noted,

. Date: 6/20/2007
Date; 7/2/2007
-Dafe:‘G-_/29!20__07 _

. 4 )
Sleve Size = | 2 PassIngl o ificatlo Test Result |Speclfication Test Staridard
[ Cumulatlve| = :
1256 mm. 5" {INatural Molsture Content, % 4.4 D2218
100mm| 4" Liquic Limit -3 D 4318
.75 mm 3" Plasticlty Index 10 D 4318
I 50mm | 2* - {|unified Classification System SC- D 2487
375mm| 112" | AASHTO Classification System A-2-4(0) AASHTO M143
28:mm 4" 100 - — .
19mm | 34" 90 _ _
12,5 mm| 142" 84 % Cobble % Gravel % Sand % Silt-Clay
95mm/| 3/8" 79 > 3" <344 < #4 «#200 <#200-
475mm| #4 64 | 0.0 35.5 44,4 - 20,0
2.00mm| #10 53 '
‘425um | #40 udl
1150 ym | _#100 27
- 75 pm #200 - 200
Log(x)
6" 6" 3" 1472 1" ga" 12" 3" #4 . Lalh #16 #30  #40  #80 #100 #200
" - T e T T T : ;100
: i o SEAREA | R
i . STREE} | . g
; s IND 1 ] -
, : o A i : L
: i : \r\\ i i g Lo
. : ] : : M : . - 0
. ; : A RN ; N g
: ? R A o S i ‘ I
: | i I e N A
’ | R 2t o = ? ° 8
5 | SERES S
. | s i e d 20
e iR NI SR e
! : o b : R
100 mm 20-mm 10 mm. Smm 2 im 1 rim 0.6mm 0.3 mm &1 mm
Stove Size .

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 e Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Client: Creamer & Noble Engineers
435 Rast Tabernacle ' .
- 8t George, Utah 84770 Reviewed By:_

Date of Report: 7/3/2007

Lab#: 7862043

Project:  St. George Replacement Alrport - _ ' _ Project#:=073'30. _
Location:St. George . _ _ Sampled By; R. Owens: Date: 6/29/2007
‘Type of Sample:  Sllty/ clayey sand with Qrave*l B : : Tested By: A, Whipple Date: 7/2/2007
Location-of Sample:WT-1 @ 15 o Authorlzed. By:Client Date: 6/20/2007
Sleve Analysis, ASTM G136 Test Standards are ASTM unless otherwise noted,
. . % Passing’ ' ' ' , ceh et el
_ Sleve Size Cumulatlvqis‘p“lﬂca“o ‘ Tesf Result (Specificatlon Test Standard
(125 mm| 5" ' Natural Molsture Content, % 29 | : D2216
1 100-mm 4" _f{-iquid-Limit B ' o ' | " Da31s
75 mn 3" " IPlastictty- Index } -'_ : D 4348
50mm | 2" [|Unified Ciassifisation System , | | D2487.
37.5mmf 1<1/2" | AASHTO Classlfication System ' AASHTO M144
- 25mm | " 100
L 19mm | 34" 84 o
125mm| 12" | 80 © % Cobble % Gravel % Sand % Silt-Clay
95mm| 3@ | 79 - >3 <" < #4 - #200 - <#200
4.75mm|  #4 77 0.0 w2 53.5 . 234 - °
200mm{ #10 | - 74 | . . -
A25pm | #40 | 63
(L1850 um | #100 37
75.um #2000 | . 234
Log{x).
6" g* ™ RS 1." a4 172" B0 # #0 #e #30- #40  #s0 #1100, . #200-
: " et ! ; =TT ' P A I T . 100
:’ \\ SRR N L T
5 HiS () S S : | S
| Lo | 1 L : b
- . 1 = . o=l ; T
: i : ol i T‘\c\ ;’ |
: ; : —— = TN T e 2
: i L N
: ISR N b Nl
: Th) T T — TN A 1
5 IS8 IR o SR
s (IR - SRR B
: oL 1 _ : ' | : o
100 mm 20-mm 10 mm 6 mm 2mm 1 mm. ¢tEmm 0.3 mm 0.4 mm
Sieve Sizo

525 N, 3050 E. Suite 3, St, Geo_rge, UT 84790 » Phone: (435) 986-0566 » Fax: (435) 986-0568
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ST

G & ENGINEER

Client: Creamer & Noble Englneers
435 East Tabernacle '
8t George, Utah 84770

Project; . St George Replacam'en't Alrport

AR

NG

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007
Reviewed By: _
Lab#: 7562044

Project #: 07330

Location; St, George

Sampled By: R. Owens _Date: 8/298/2007

Tested By: A. Whipple

Type-of Sample: Sty / clayey-sand with grax;re'l
Location of Sample;WT-2 @ 2'

- Date: 712/2007
Date: 6/29/2007

Authorized By:Cllent .

Sleve Analysls, ASTM C136

Test Standards are ASTM unless otherwise notad'. .

Siove Size - % _I_”.asslng; Specification|| Test Result |Specification Test Standard].
_ Cumulativel : _ _ N . ‘
126 mm| 5" : Natural Molsture Content, % 5.0 D2216
100 mm| 4" Liquid Limit YN
 75mm | 3" Plastlsity Index _ D4318 |
(.50mm | 2" {ilUnified Classlflcation System D2487 ||
375 mm| 172" {[AASHTO Classification System AASHTO M144
28mm | 1" _ -
19mm | 814" 100 _ .
128 mm} . 12" . 98 % Cobble % Gravel % Sand % SIlt-Clay
9.5 mm 38" 92 > 3" <3" . #4 <#4 - #200 < #200 .
475mm|  #4 83 0.0 16.9 65.3_ 17.9
12,00 mm| #10 74
425 pm | - #40 61
160 pm | #100 29
1L 78um | #200 17,9
| Logix)
g" g" 3" 144" " 3mY 172" am" #4 o #16 #30- w40 60 #100. CHzbo
. - - " : i . . - . . - 100
Pt e i
3 I e, S AR W 3 -t
: R e S i : ;‘ o}
: e TN ‘ Ll : : : 70
: | IR ! T 5 ol
E ; i ‘ . : i fieo 2
s [N (R N §
; f e N o g
5 I e —
e it s - : gl
. : 10
' il ' i " -
100mm - 20 mm 10 mm 5 mm 2mm 1mm O.6mm 0,3 mm 0.1 mm
Slove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 --Phone: {(435) 986-0566 » Fax:

(435) 986-0568



Client: Creamer & Noble Engineers
. 436 East Tabernacle
Si. George, Utah 84770

Project: St. George Replacement Al'rport.

SOIL CLASSIFICATION REPORT

Date. of Report: 7/3/2007
Reviewed By: -
Lab#: 7562048

Project #: 07330

chatioﬁ:'St. George

Sampled By: R. Owens

Type of Sample:  Clayey sand

Date: 6/29/2007

Tasted By: A, Whipple

Locatlon of Sample: WT-2 @ 10" -

Date: 7/2/2007-

Authorized By:Client -

Sleve Analysis, ASTM C136

' Date: 6/29/2007

Test Standards are ASTM unless otherwise noted.

% Passing

Test Standard)| -

“Sleve Size . ‘Specificatio Test " Result Speclfication
[Cumulative _ _ j
125 mm[ 8" | - ' Natural Molsture Content, % 7.9 ' D2216
i 75 mm 3" J[|Plasticity Index _ 19 D 4318
50 mm 2" HUnified Classiflcation System | sc D 2487
1375 mm{ 142" I AASHTO Classification System | A-2-7(1) . AASHTO:M144
25 mm. 1" I
19 mm 374" 100 _ _
128 mm| 172" _ o8 % Cobble % Gravel %. Sand % Sllt-Clay
95mm | 38" 06 s <34 <#4 -#200 . <#200
A.75mm #4 89 0.0 10.8 53.5 337 -
2,00mm| #19 82 | -
425 ym |  #40 72
150 um | #100 46
75 Pm #200 337
Log(x)
5" 5" 3 112" LT 172n 3/t #4 #10 B #30  #40  #H50 - #4100 #200
1 " ) i e N ' O . v -;..:'100
: ; | RS I f it 90
s | B S ST S 1 I S LA
, ' I o — ' N
s : _ N
A : REE N N i e ®
) ) T ) \ i i : v
: | : A \\ _ . ; E
: f ; ! i - N ] %0
| R S
: : R oo
': : 5 - : .|
; | — | ML T
- i : Vi | L ; L 0
100-mm 20 mm 2 mm 1 mm 08mm 0.3 mm 04 mm
Siove Size

525 N, 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 e Fax: (435) 986-0568



Client: Creamer & Neble Englneers
435-East Tabernacle
81, George, Utah 84770

Project; St' George Re_p‘lacement‘ Airport

SOIL CLASSIFICATION REPORT |

Date of Report: 7/3/2007

Revlew_ed. By:

Lab#: 78G2048

Location:St. George

Type of 8

ample!

Sty { ¢layey sand-wlith gravel.

Location of Sémp‘te: WT-3.@ 7'
Sieve Analysls, ASTM C136

Test Standards are ASTM unless otherwise hoted.

Sampled By:. R. Owsns

Project#: 07330 -
Date: 6/20/2007 -

Tested By: A. Whipple

Date: 7/2/2007

Authorized. By:Client

Date: 6/20/2007

Steve Size % Passing Speclficatio | Result {Speclfication Test Standard
.Cumulative _ , _ -
126mmp 5" [INatural Molsture Content, % 8.4 C D226
‘1_00 mm 4" Liqt“d Limit _ D 4318
TEmm | 3" Plasticity Index D-4318
|Lsomm | 2" Uriified-Classification System Doas7 |
375 mm| 172" | H|AASHTO Classiflcation System " |ansHTO M1434
25mm | 1" 100 ) .
1% mm 34" 06 _
125 mm| 172" 03 % Cobble % Gravel % Sand % Slit-Clay
.95 mm | 3/8" 87 >3" <344 < #4 - #200 < #200
(475 mm| #a | 74 0.0 26.2 44.3 29.4
2,00mm| #10 62 ' '
425 um- | #40 51
1180 ym | #100 | 38
T5um | #200 294 -
Log(x}
6" g" 3" 112" 1" a4 12" 3.'&_"_ #4 #16 #30: #40 #60 #100 #200
. o : . ‘ : 100
; ™ 1 : : ; ! ‘
s i N SERE —t e
-i it
| e —
s NN e g
: T : g
: R ' : 50
: T TET g
! g : S : g
: s - Gy T e
5 L
i A W |
§ SEINEN |
100 rom © 20 mim 0 mm 5mm 2mm 1 mm 66mm  0.3mm 0.4 mm
Slove Slze .

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax: (435) 986-0568
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\TEST I NG

ENG | NEE

Client: Creamer & Noble Englnesrs
435 East Tabemacle
St George, Utah 84770

R

ING

SOIL CLASSIFICATION REPORT

Date of Report: 713/2007 .
Reviewed By! _
Lab#: 7562287

Project #: 07330

Project: 8t George Replacement Alrport

‘L'ocatlon:-s_t. BGeorge

Sampled By: R. Owens _Date: 6/29/2007

Type of Sample:  Clayey sand

Tested By: A, Whipple Date: 77212007

Location of Sample: WT-4 @8

Authorlzed By:Client Date: 6/29/2007

Sleve Analysls, ASTM €136

Tost Standards are ASTM unless otherwlse noted.

Sleve Size % Pa_gslng‘ Speclfication Test . Result *Spéc‘lﬂcatlonfTe.st Standard

: | Cumulative| _ : . :
l125mm| s | 1 [INatural Moisture Content, % 16,8 ' 02218
100 mm| 4" Il equid: _Limlt _ D4318

5. mm 3" Plastioity Index _Dw431_s _
50mm | 2" Unifled Classificatlon Sys‘ta_m D 2487

3785 mm| 14/2" AASHTO Classiflcatlon: System AASHTO M148
I 19.mm | 314" 100 _ . .

125 mm| 172" 99 % Gobble % Gravel % Sand % SlIt-Clay
9.5 mm | 38" 87 > 3" T <3 .44 < #4 « #200 <H200
1475 mm]  #4 90 0.0 9.9 53.8 36.3

2.00mm| #10 86
[ 425 um | #40 79

150 um | #100 53
75 um | #200 36.3
Log(x)
[ a 142" 1™ 34" A2 At #4 #io COWg #30  ®40  #50 T #100 #200
" * ' B N A A e ' T T N T
: i N 28 Ll Lol
' d f = : : 4 : 90
: ; : T —— ol V-
: e i H—— R e -t 80
s EAE AEN S NCEEN T
5 i SERRE. i 2
| N
; : B ; —t SRR
s - R —
e T N - . s S
;' b 1. -
. i L L . 0
100 mm 20 mm 10.mm 6 mm 2imm 1 mm 05mm 0.3 mm 0.1 mm -
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 « Fax: (435) 986-0568



Cllent: Greamer & Noble Engineers
436 East Tabernacle’
8t George, Utah 84770

SOIL CLASSIFICATION REPORT

Date-of Report: 7/3/2007
Reviewed By:
Labi#: 7662288

Location:Si. George

Type of Sample:

Project: . S, George Replacement Alrport _ . Project#: 07330
, | Sampled By:R. Owens  Date: 6/20/2007

Clayey sand " Tosted By: A-Whipple  Date: 7/2/2007 _

Location of Sample: WT-4 @10 -Authoflzéd By:Cllent ___Date: 6;’2’9?200_7

Test Standards are ASTM unless-otherwise ndt"ed’._

Sieve Analysis, ASTM.C136

0 - A § B T
Sleve Slze ,A"Pas_smg'-Speclflcatior“' Test : ~ Result |Specification Test Standard|/
. ICumulative i _ _ : . o
125 mm| 5" [[Natural Moisture Content, % 13.7 - [ D2216
100 mm| 4" Liquld Lfmit ' : = | p43is
75.mm 3" l[Plasticity Index ' I basts
s0mm | 2" Uniified Classification System B | bodsr
375 mml 112" AASHTO Classiflcation. System ] AASHTO M144
1 25 mm ’ " . = : _
“19mm | 34" 100 _ _
125 mm| 12" 99 % Cobble % Gravel % Sand % Silt-Clay
9.5mm | 3/8" 97 > 3" <34 | <#4-#200 | <#200
4.75mm|  #4 95 0.0 -~ 54 69.5 _ 25.1.
{2.00 mm| #10 91 : ' o
425 um | #4o0 70
150um | #1400 | 41
C75um | #2000 | 251
_ _ Log(x}
AR ) " 1.‘112" " st 1w s #d H#10 #16 #30  #40  #60 #10¢ #2090
: s T T B
. | Hiad I —; e : ! 50
f ] T I N s N SR
; g LS a R N i { |
- et A .. i
s i — M N E
e {1 D ARRE N | {1
| \\ Fao &
-.: | RN RN i,
! é i N i Pl N
; E i - : = i — |20
| NN s = Ll
. : ) e : ! : 3
100 mim 20 min 10 mim 8 mm 2mm 1 mm 0.5mm 3 mm .1 mm
Slove Slzo

- 525 N. 3050 E. Suite 3, St, George, UT 84790 ¢ Phone: (435) 986-0566 . Fax: (435) 986-0568



Client: Creamer & Noble Engineers

TESTI

NG &

435 East Tabernacle

St, Georgs, Utah 84770

Project; St George Replacement Airport

EE

ER

ING

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:

Labi#: 7562202

Location:8f, George.

Type of Sample:

Locatlon.of Sample: WT-4 @_2-2‘

Sandy lean clay

Sleve Analysis, ASTM C136

Sampled By: R. Owens
Tested By: A, Whipple
Authorized By:Cllent

" Test Standards are ASTM-unless otherw|se noted.

Project#: 07330
Date: 6/29/2007

Date: 7/2/-290_7

Date: 6/20/2007

Amm
Sleve Slze

Sieve Size .-.'%‘P"as-slng Speclﬂcatlb , - Result |Specification Test Standard
| _ Cumulative _ _ [ :
125mm| 5" {[Natural Moisture Content, % 14.8 ' 02218
100 mm | 4" Liquid Limit 45 D 4318
75mm [ 3" | l[Plastigity Index 26 D 4318
50mm | 2" {lunifled Classlflcation System | cl D 2487
37.5mm| 1<#2" | AASHT O Classlfication System A-7-6(13), AASHTO M144
28mm | 1"
19mm | 3/4" 100 _ _ _
125 mm| 12" 97 % Cobble -% Gravel % Sand % Silt-Clay
95mm |  3/8" 05 > 3" < 3" -fi4 <#4 -#200 <H#200
{475 mm|  #4 91 0.0 8.9 30.0 810
foomm| w0 | 0 | b | .
425 um | 40 87 '
150 ym | #100 A
75um | #200 81.0
Logix)
o ogr 14121 u; oAt . #16 #i0 #4080 #100 #200
. T o T . 100
i B S ERA NN E
: P e | it 20
: ' : Vi i e ‘ v
! I TN P
| N N
e ]
Hd ' :_ . 40 E
| f é b b -
; ; ' . : | Pk,
100 mim 10 mm -6 mm 1 mm 06mm  03mm 0t m -

525 N. 3050 E. Suite 3, St. George, UT 84790 « Phone: (435) 986-0566 » Fax: (435) 986-0568



Client: Creamer & Noble Engineers
435 East Tabernacle
St. George, Utah 84770

Project: St Qeorge Replacement Alrport

Location:3{, George

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewad B_y:

Lab#: 7862053

Type of Sample:  Silty / clayey sand
Locatlon of Sample: WT-5 @ 12
Sleve Analysls, ASTM C135

- Sampled By: R. Owens

Project#: 07330
Date: 6/29/2007

Testad By: A. Whipple

_Dater 7/2/2007

_ Authorlzed By:Cllent

Date: 6'/2‘9/200_-7

Test Standards are- ASTMunless otherwise noted.

Sleve Slze % Passlng Spaciflcatlon Test Result |[Specificatio Test Standard
: __| Cumulative| = _ _ . .
{|. #28 mmr 5"t [INatural Molsture Content, % 8.1 02218
100 mm| 4" Liguld Limit D 4318
175 mm g" Plastlcity Index _ D 4318
50mm | 2" Unified Classification System D 2487
37.5.mm| 1-1/2" - [AASHTO Classificatlon System . AASHTO M144
25mm | 1" 100 ' ' '
19mm | 34" 98 L
125 mm| 172" 95 % Cebble % Grayel % Sand . % Slit-Clay -
9.5 mm 3/8" 92 > 3" < 3" -#4 <#4 «#200 . <#200
4.75 mm|  #4 86 0.0 139 86.4 19.7
2,00 mm| #0 82
425 pm | #40 76
150pm | #100 35
75 um. | #200 19.7
Log(x}
I 3" R LY CRR T Y U #4 MO #s 430 #0460 #100 #200
L T + — : T 100
e LTS B R N S |
; T —— L | | o
f T : T R i
: IR TN e
5 R NG
; S IR L N I T ; Eog
: {IRN SRR \ | ;
H SRR S N S - —H : ; 40 &
: | I I S P R
s R am SESERE Nt
r : 10
- - ! ; | i ! O E,
100 mm 20 mm A0 Bmm 2mm A mm o6mm 0.3 mm o4 mm
Sleve Size :

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 e Fax: (435) 986-0568



SOIL CLASSIFIGATION REPORT

Cllent; Creamer & Neble Englneers
435 East Tabernacle
8t. Gecorge, Utah 84770 - Reviewed By!

Lab#: 75G2056

Date of Report: 7/3/2007

ProJecf: St, George Replacement Alrport . Project #: 07330
Locatlon: St, George : : : . Sampled By: R, Owens ____ Date: 8/29/2007
Type of Sample:  Fatclay _ " Tested By: A, Whipple Date: 7/2/2007
Locatlon of Sample: WT-5 @ 32' . Authorlzed By:Client Date: 6/29/2007
Sleve Analysls, ASTM. C136 Tost Standards are ASTM unless otherwlse noted. .
Sieve Size % Passing Specification|| Test ' Result  |{Specification Test Standard
: Curulative _ .
126 mm| 5" Natural Molsture Content, % - 158 . . D2216
1100 mm| 4" _ Llquid Limit 70 B D 4318
75mm | 3" ‘ {[Plasticity Index : [IEA D4318 |
s0mm | 2" | " |iDry Unlt Weight, pef ' - 54.3 T ¢ |
375 mml 142" | ‘ _ Unifled:Classiflcatlon System _ . D2487
C25mm | ¥ | AASHTQ Classlfication System. T I AASHTO M144
19mm | 344" . | o . - ' '
125mm| 12" | - | %cobble % Gravel " % Sand % SlIt-Clay
95mm | 3/8" ' - _ - i R LY : <#4 -#H200 <#200.
475mm|  #4 | ' g 0.0 _ 00 ; 0.0 0.0
(12.00mm|  #10 - ' : )
425 um #40
450 um #100
THum |  #200
Log(x} _
[ 3" 147" 1" a4" 172" an" #4 #10 B 1] #30  #40  #60 . #00 #200
by ol ] &N L B H - , " T ; H—“m
; RRE S SRR Lo
5 o SRR ‘ T
HERRS AR —
s i - R
| | s EREEEE e
| [ NN ..y
s % IS % i i ffe
5 L X - ’ o
| HIREE ram g
. qi R D Pl Lk,
100 mm 20 pm 10'mim 6 mm 2 mm 1mm t&mm 03 mm 44 mm
Steve Size

525 N, 3050 E. Suite 3, St. George, UT 84790 e Phone: {435) 986-0566 » Fax: (435) 986-0568



Cllent: Creamer & Noble Englneers
435 East Tabernacle
8t George, Ulah 84770

Project: Sl George Replacement Airport

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007
Reviewed By:
Lab#: 7862074

Project #: 07330

Location: St, George_

Sampled By: R, Owens Dafe: 6/29/2007

Type of 8

ample:

Sllty / clayey sand

Tested By: A, Whipple Date: 7/2/2007

Location of Sample: RW-1 @ 2'
Sleve Analysis, ASTM G136

Authorized. By:Client Date:. 6/29/2007

Test Standards are ASTM unless otherw|se noted.

SiovaSize | 2 FassINGlq  iacatio Test Result |Specifioatior| Test Slandard" _
‘ : 1Sumulative| e _ 7 _ : :
125mm| - 5" | Natural Moisture Content, % 1.5 D2216 - fi
{100 mm | - 4" Llquid Limit D431s |
75mm 3" Plastlclty Index . D 4318 . |
50mm | 2" . Dry Unit Welght, pof 11,9 | c29
37.5mm| 112" Unified Classifleatlon System D 2487
f25mm | 1" 100 AASHTO Classifisatlon System |AASHTO 144
A9 mm | 344" 96 =
12.5 mm| 12" 93 % Cobble % Gravel. % Sand " % Silt-Clay
95mm | 3/8" 02 > 3" < 3" -#4 <#4 - #200 < #200
475mm|  #4 89 0.0 111 630 259
12.00mm]  #10 87
1425 ur’nf; #40: 83
150 ym- | #100 41
75 um #200 259
Log(x}
.G" [ 3" 142" 1" 3" Han o s/t Ha #10 e #30-  #40  #50 T H200
-t - T - o T T T : - - 100
‘ Nl L : T s 1
: k“‘"‘"-—w-.__ o ' K : 1 an
| e A
: : | SR oz
s (I AN SRR o ¢
s s : | BRIk n
. o - : 40
: I - L : UK
s T EESE . .
5 HISE R I
— A . o : &
100 mm - 20-mm 10 mm 8§ mm 2mm 1 mm 0.86mm 0.3 mm 0.4 mm
Slove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



LANDM.

\TEST|NG & ENGI

NEERIN

Client: Creamer & Noble Englnsers
435 East Tabarnacle
S, George, Utah -_84770

Project: St George Replacement Airport

SOIL CLASSIFICATION REPORT

Date.of Report: 7/3/2007

Reviewed By:

Lab#! 7862075

Project#; 07330

l.ocation: St Seorge

Sampled By: R. Owens Date: 6/29/2007

Type of Sample:  Silly / clayey sand with gravel

Tested By: A, Whipple Date: 7!2/2007_

Location of Sample: RW-1 @ 7'

Authotlzed By:Client Date:6/29/2007

Slave Analysis, ASTM C136

Test Standards are. ASTM unless otherwise noted.

L] - A
Sleve Slze | 2 Passg g, itioation| Test Result |Specification Test Standard
_ _ Gumulative : _ . (A
1125 mim| 8" o Natural Molsture Content, % 51 Donds .
100 mm| 4" —JLlautd Limit_ ' D 4318 .
75mm | 3" : [ Plastlcity Index D 4318
s0mm | 2" | Dry Unlt Welght, pef 97.1 C29.
37.5:mm| 112" Uniffed Classification System ' D 2487 .| -
25mm | 1" 100. AASHTO Classiflcation System AASHTOM144
19-mm | 3/4" 96 ' _ ' .
125 mm| 1/2" 90 % Cobble % Grave! % Sand % Siit-Clay
9.5 mm | 38" 88 > 3" <3".#4 < #4. #200 < #200
475 mm|  #4 78 0.0 238 48.4 29.8
2,00 mm| #10 68
425 pm | #40 | 88
150 um | #1400 40
I 75um | #200 20.8
Log(x)
[l 3" 142" 1" 3" 1/2" 3" # - #10 #18 30 - #40  #50 #100 #200.
: » - - - - - T T 160
5 i s SR — |
' : . ' I c : :
s s iR SRR R ? |
Y S 1 A N
5 | R SIS R ~NENE e g
| i s nm H TN : %
; ' ; o v l ' I
X . H I T I T 40 &
| : = b ek
5 . : SRR NN} 1 L
JiEIN AN I | o
' i ' 1 E _‘{ i i ‘ o
140 mm 20-mm 10 mm 6mm 2mm 1 mm - 08mm 0.3 mm 04 mm
Sleve Size ’

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone; (435) 986-0566 o Fax: (435) 986-0568




'c‘llent: Creamer & Noble Englneers
438 Easl Tahernacle
8t. George, Utah 84770

Project; St George -Replac'em ant Afrport _

SOIL CLASSIFICATION REPORT -

Date-of Report: 7/3/2007

Reviewed By:

Lab#: 7862077

Logation: 3§ George

Type of Sample: - Slity/ clayey sand: _

Location of Sample:-RW—Q@ 7'

Sleve Analysls, ASTM G136

Sampled By: R, Owens

Project:#: 07330

Date: 6/20/2007

Tested By: A, Whlpple

Dite: 7/2i2 O_OT

Authorizec By;Client.

Date: 6/20/2007

Test Standards are. ASTM. unleés othorwlse noted..

o, - : T
‘Sleve Size K Passin.g Specificatlo Test Result |Specification Test Standard
: .Cumulatlve I _
425 mm- 5" Natural Moisture Content, % . 89 D22186.
1 to0mm]| 4 Mefquid Limit ' ' D 4318~
75 mm 3" Plastiolty Index D 4318
50mm | 2" Unlfled Classlfication System D 2487
375mm| 112" | J|AASHT O Classifloation System AASHT O M145]
lL25mm | q» | ' '
[ 19mm | 374" 100 B
1428 mm| 12" 99 % Cobble % Gravel % Sand % Silt-Clay
95mm/| 3/8" 08 >.3" < 3" .4 <#4 -#200 < #200
475mm|  #4_ 02 0,0 8.2 63.0 28.8
2.00mm| #10 86
425 pm. | #40 80
150 pm | #1400 54
75um |- #200 - 28.8
Log(x}
& & 3 T2 s e # #10 e #0 w0 #6O #oo #200
- — - T T Tt T 100
: T~ SRR | |
s e SRR N | - boo
: o N i | : I
: L ] N S T a L ws
: Lol N
: i (N L : N T
E e e I — 1 il 2
; | . SR AN | ;
s (HEL T e
e e R R | L
: L . ERE L
; i b D o 3 U,
100 mm 20 mm 10mm Bmm 2mm 1 i 88mm 0.8 mm 0,4 mm
Steve Size

525_'N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 e Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT |

2mm
Sleve Slze

E.
Client: CGreamer & Noble Engiheers n . RO
435 East Tabernacle Data of Report: _7/:_3!20.07
St George, Wiah 84770 Revlewed By:
Labi#: 7562078 .
Project; St. George Replacement Alrport Project #; 07330 -
Loecation: S, _George ' Sampled By: R, Owens Date: 6/29/2007
Type-of Sample;  Silty/ claysy sand Teosted By: A, Whipple Date: 7/2/2607
Locationof Sample::_RW~2-4(@u)' 12! Authorized By:Cllent Date: 6/29/2007
Slove Analysls, ASTM-C136 Test Standards are ASTM unless otherwlse noted, 3
K T - - .
SleveSlze | 7 PaSSINGfgy o iecation Tost Result [Specification] Test Standard|
_ Cumulative : _ :
125 mm| 5" {[Natural Molsture Content, % 4,3 D216 ||
100 mm | 4" JILtquid LImi¢  D4318 ’
75 mm 3" Plasticlty Index D 4318
50 mm 2" Dry Unit Weight, pef 60.1 c.29 -
375 mm| 112" Unified Classification System ' D 2487
Il 25mm 1" AASHTO Classlificatfon System |AASHTO M144
A8mm | 34" | 100 | . : —
12.5mm| 112" 98 % Cobble - % Gravel % Sand = % Silt-Clay
Tesmm| sis 93 (W > 3" <3".#4 <#4 - #200 < #2000
475 mm|  #4 89 ' f 0,0 11.2 9.0 19.7
2.00mm| "~ #10 84 ' '
425 um | - #40 78
150.um | #100 42
75:4m #200 19,7
| | Log(x)
6" g" 3" 142" - " 3m" 12" 38" 4 #10 #16 #30 #40 #60 #100 - #200
= . : P . : - 100
: i o VU R A ‘ ! |-
: . I e =~ } ! 90
! E A Y I ) s
: f H=—— ; | K
f e f —
5 i s o0 g
g (I 1N N 1% - Hw f
| e - vk
s R - . S E
5 B SRS . AN |
§ A EEA g
: S A i Do ; .
100 M 20 mim 10 rom 6mm 1 mm 0.5 mm 0.3 mm 0.1 mm

525 N. 3050 E. Suite 3, St. George, UT 84790 « Phone: (435) 986-0566 ¢ Fax: (435) 986-0568




Cllent: Creamer & Noble Englneers
435 East Tabernacle
St. Georgs, Utah 84770

Project: St George Replacement Airport

Location;St. George

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Reviewed By:
Lab#; 75Q2079

Project#: 07330

Samplad By: R. Owens Date: 6/29/2007

Type of Sample:

Silty./ claysy sand

Tested By: A. Whlpple Date: 7/2/2007

Location of Sample: RW-2 @ 17’
Sieve Analysls, ASTM C136

Authorlzed By:Client Date: /2072007

Test Standards are-ASTINI unless otherwise nofed,

% Passing | . | . -
Sleve Size Cumulative Spedcificatio Tost Result - [Speciflcatlon Test Standard
125mm| 58" | {INatural Molsture Content, % 6.6 D2216
100 mm| 4" |[Hlquid Limlt D 4318
75mm | 3" Plasticlty Index D 4318
50mm | 2" Dry Uniit Welght, pof 108.8 C.20
37.8mm| 1-12" Unifled Classification System D2ds7
Bmm | 1" AASHTO Classification System AASHTO M144
19.-mm 314" .
125 mm| 42" % Cobble % Gravel % Sand % Silt-Clay
9.5 mm | 3/8" > 3" <3"-#d <#4 <#200 < #200
4,75 mm #4 100 0.0 0.3 76,6 234 .
2.00mm| __#10 99
ABum | #40 94
150 um | #100 41
75pm- | #200 23.1
_ Log(x)
_8" 8" 3 142" A 3 172" snt #4 o #16 #30  #40 w0 #1090 . #200
- " ‘ T - o " ety - 7 100
: : HE. i i.\\
: : — i E -
R L REINEE N
s : e ; ; IR
5 i SN . NE
s ; s - SREE. A
; M- - .
: i ' q: Lori : _ ' o
100 mm 20 mm 10 mm 6 mm 2 mm 1 mm 0.6mm 9.3 mm 0.4 mm '
Sleve Slze

526 N. 3050 E, Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 e Fax: (435) 986-0568



Cllent: Greamer & Noble Engineers
435 East Tabernacle
St George, Utah 84770

Projest; St George Replacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Revlewed By: '
. Labf: 7SG2080

Project #: 07330

Locatlon:St. George

Sampled By; R. Owens Date: 6/29/2007

Type of Samplé: '

Location of Sample: RW-3 @ 2'

Slity /'olayéy sand with: gravel

Tested: By: A. Whipple Bate: 7/2/2007

Authorized By:Client

Sieve.Analysls, ASTM G136

‘Date; 8/29/2007

_ Test Standards are ASTM unhless otherwise hoted,

SleveSize | P Passngfo g tio Tost Result {Specfication Test Standard
Cumulative : . : ) : i ‘
125 mm 5" ~[[Natural Moisture Content, % _ 1.4 D2216
100mm | 4" Liguid. Limit : D 4318
8mm [ 3" Plasticity Index D 4318
1 so0mm | - 2" Unlfled Classificatlon System 1 _ 02487
{375 mmy| . 1<1/2" [IAASHTO Classlficatlon System - [AASHTO M144
25mm [ 1" 100 -
|19 mm | /4 85 . _
12,8 mm| 4" 85 % Cobble % Grave| - % Sand % Slit-Clay
"l 9.5mm | 38 85 >3" <3" -4 . <4 ~#200 < #200
[[4.75mm|  #4 84 5 . 0,0 15.8 _ 63.8 204
2.00 mm| #10 83 : )
1 425 um | #40 79
150 um | #100 | 36
C7Eum | #200 20.4
Logix)
& g 3" 142" 1" 3 e e # #10 #e #30 K40 #60 - - #00 #200 -
. i - 3 - — . T - ; - T - 160
: \ 1 H . oo
: : e » Rl Col
: i S e i : 80
e A - 55_\\..4 e
: ; N : ; : CoH Nt : g
e i o Nl
! § e )| L : \ : a §
| | iisanlE IR N
: IS RN SRR NI NG
THERE
! ! i ! H ! i ' ' ! 0
100 mm 20 mm 10 mm 6 mm 2mm 1 mm 0.6 mm 0.3 mm 04 mim
’ Slove Slze

525 N. 3050 E. Sulte 3, St. George, UT 84790  Phone: {435) 986-0566 » Fax: {435) 986-0568



\ LA

ATEST I

G & ‘

N ENGIN

T EE

Cllent: Creamer & Noble Englneers
435 East Taberhacle
St George, Ulah 84770

Project: St George Replacement Airport _

R

ING

SOIL GLASSIFICATION REPORT |

Date of Report; 7/3/2007
Reviewed By:
Labi#: 7502081

Project#: 07330

Location:St, Gesrge

‘Sampled By: R, Owens ___ Date: 6/20/2007

Type of-Sample;

Silty / clayey sand with gravel

Tested By: A, Whipple -Date: 7/2/2007

Location of Sample: RW-3 @ 12°

Authorized By:Cllent Date:-6/29/2007

Sleve Analysls, ASTM C136.

Test Standards are ASTM un!

ess otherwise noted,

% Passing

Sleve Size T Specificatio Tast ' Result |Speclficationy Test Standard
: Cumulative _ _ . : _ N
125 mm 5" : : Natural Moisture Content, % 7.4 ‘02216
100mm| 4" Liquid Limit D 4318
75:mm | a" ||Plasticlty:-Index. D 4318
| 50 mm 2 | {[ory Unit Weight, pef 90.1 G20
B37.5mm| 112" | {lUnifled Clasglficatlon System D 2487 -
25mm | 1" [lIAASHTO Classificafion System TAASHTO M4
19 mm 3i4" 160 _ T : : .
125 mm| 12" o7 % Cobble % Gravel % Sand- " % Silt-Clay
- 95mm | 38" 92 > 3" <3" .4 < §#4 - #200 < #200
[4.75 mm|  #4 80 0.0 19.8 52.7 275
2,00 mm| -#10 69
| 425um | #40 55
{ 150 um | #1006 37
75um | #200 275
Log(x)
‘6" " 3" 1172 "oann Azt ane #4 #10 #16 H30 #40 #50 #1040 #200
. ~ . . S — , — . . - 100
i Shod SR R matan SRR
. LN SRRN | -
§ A aRm e a S
E E : : E : E -.-%n""- i E E :50 o
s- ; s N s NI
: : : : : — ; : ——tt 50
| | : o i < i
= E il ' | . : N [t
s {iE AT I
5 i b REE L
g iR s e N
v v ] ! [ : i ' 1 o
190 mm 20 mm 10 imtm 6mm 2m 1 mm 0.6mm 03 mm 0.1 mm
’ Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 o Fax:

(435) 986-0568



Client: Crearner & Noble Englneers
435 East Tabernacle
8t George, Utah 84770

Project: St George Replacement Alrp'ort

SOIL CLASSIFICATION REPORT -

Date of Report; 7/3/2007

" 'Reviewed By

Lab#: 7562082

Location: St, G‘_eorge

Type of Sample:

Ctayey sand with: gravel

‘Location of SBample: Ry-3 @ 22"

Sleve Analysis, ASTM €136

Test Standards are ASTMunless otherwlise noted,

Sampled By: R. Owens

Project #: 07330 -
Dato: 6/28/2007

Tested By A. _W.hlpple‘

Date: 7/2/2007

Authorlzed By:OIEe_nt

Date: 6/29/2007

SieveSize | A Passingle  iecatio Tost Result |Specification| Test Standard
Cumulative _ _ ] .
125 mm 5" Natural Moisture Content, % 89 ' D2216
100 mm| 4 Liguid Limit 27 D 4318
75 mm 3" Plastloity Index _ 9 D4318
50mm | 2" Unifled Classiflcation System 8C D2487
37.5 mmy  1-4/2" {IAASHTO Classification System " A-2-4(0) {AASHTO M144 -
25 mm 1" 4 '
19mm | 3/4" - 100 _ .
125 mm{ /2" 94 % Cobble % Gravel % Sand % Silt-Clay
i85 mm | 3/8" 99 >3" T3 - 4 <##4 - #200 . <#200
4,75 mm| #4 80 0.0 20,0 55.2 24.8
200mm| _#10 70 - .
425 pm: | #40 50
150 pm | #100 35
75um | #200 | . 248
Log{x) _
§" 8" 3" 112" A" 3l 1727 3 #4 #10 #16. #30 R0 . #60 #100 #2060
- - ; o t . T T T 160
s | b AR I
: Lo e ol
- T b o B - 80
; RN U R R i
5 | AT S N T il 2
: ‘ IS R ‘ BN SR bl
: S ; :]"-\.\-.;\ : ‘soé
: ' i E iR D | 8
: A A ' i = ~ : 0 &
s ' (- agaa S \'\\,
5 R B ; a i
: : : ' : | : 10
] i | - =‘ |
100 mm 20 mm 16 mm §mm 2mm 1 mim 08mm 08 mm 0.4 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Client: Creamer & Nable Engiheers
435 East Tabermnacle
St. George, Utah 84770

Date of Report: 7/3/2007
Reviewed By:
Lab#: 7562131

Project; -St. Gedrge Replacement Airport Project#: 07330 _
Date: 6/29/2007
Date: 7/2/2007

Date: 6/29/2007

Sambled By: R, Owens
Tested By: A, Whipple
Authorized By:Cllent '

Locatlon: St. George

Type of Sample:
Location of Sample: RW-4 @ 2'
Sieve-Analysis, ASTM C136

Silty /-clayey sand

Test Standards are ASTM unless otherwlise noted.

1 % Passing _ = '
Sie! : . st St
Sieve Slze | Cumulative Speclficatio | _ Test Result |Specification Test andard
125 mm 5. Natural Molsture Content, % 2.0 D2246
100 mm 4" Iliquid Limlt D4318
76mm [ 3" Plastlclty Index D 4318
50 mm 2" Unlfled Classiflcatlon System  D2487
37.5mm| 1-1/2" IAASHT O Classiflcation System AASHTO 144
26mm | 1" 100
19mm | 3/4" o7 _
125 mm| 172" 85 % Cobble % Gravel % Sand % Silt-Clay
95mm |  3/8" 94 > 3" <3" -fi4 < #4 - #200 <#200
4.75 mm| #4 92 0.0 8.3 64.8 26,9
2,00 mm}  #10 8o
425 pm | #40 85
150 um. | #100 | 42
75 um | #200 26.9
Log(xy
g" g" 3" 142" " oaar . 172" 3/8" #4 #10 #i6 #30 #A0 RE0 - #1100 #200
T - . T 100
s i bl
" ; : e | I
et i e \\ R
: | ZET R -
? R e T
| E SRR EEA N
; 5 i i i \ o 8
; i . ! . 40 &
s IS
3 SRR -l
s 5 RN |
: L : I ; ¥ #
108 mm 20.rm 10 mm Gm 2mm Tmm - ¢8mm 03 mm 1 mm
Sieve Size

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: {(435) 986-0566 » Fax: {435) 986-0568
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Client: Creamer & Noble Engineers
485 East Tabernacle
5t, Qeorge, Utah 84770

Project: St George ‘Fiepla'cement Airport

SOIL C LAS-SIFICAT-IQN REPORT

Date of Report: 7/3/2007

Reviewed -By':

Lab#: 7562132

LocationiSt. George

Sampled By: R. Owens Date: 6/29/2007

Type of Sampte:  Silty / clayey gravel wlih sand

Project #: 07330 _

Tested By: A. Whipple __ Date: 7/2/2007

Location of 'Sample:RW_-4 @12"

Authorized By:Client _ Date: 6/29/2007

Sleve Analysis, ASTM C136

Test Standards are ASTM unless ofherw[se noted.

% Passing

SIeye_SIzg_ Cumulative ‘Spedcificatio | Te.st. | .Result- -Speciflcatlo_n-Test.S.tan.dard
125 mimn. 5" Natural Moisture Contant, % 8.3 02216
100 mmy 4" _Liqui_d'L!mlt 04318
I 75mm} 3" Plastlolty Index D4318
50¢:mm 2" Unified. Classificatlon System D487 -
1375 mm|  141/2" AASHTO Classiflcation System AASHTO MA44
25mm | 1" |
19 mam 3" 100 .
12.5mm|  1/2" 91 % Cobble’ % Gravel % Sand % Sit-Clay -
'95mm | 3/8" 78 > 3" <3" . #4 <#4 - #200 © <. #200
2.00mm|  #10 44 : ' o
425 um #40 32
- 150°um #100 22 _
11 75um | #200 15.4
_ Log(x}
[ " 148" " 4" 172" 3" #4 . #e #16 - H3 O C#40 #6D #100 #200
- » . — , - 100
\
N
N
N R T
s S ol
| IR S S EY R
s ' . b T -
| e
L : ! i : i : o
100-mim 20 m 10 mm 6 mim 2m 1 tm 08mm 0.3 om 0.1 mm :
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 o Fax: (435) 986-0568



Client: Creamer & Noble Englneers
435 East Tabernacle
St Qeorge; YUtah 84770

Project: Si. George Raplacement Alrport

SOIL CLASSIFICATION REPORT |

Date of Report: 7/3/2007

Reviewed By:.

Lab#: 73G2133

Locatlon:S1, George

Type of Sample:  Poorly-graded sand Wlth silt and gravel
Locatlon of Sample:BW-4 @ 17

Tested By: A. Whl_pple

Sa_mp_led By: R. Owens

Project #: 07330
 Date: 6/29/2007

Date: 7/2/2007

Authorized By:Client

Sleve Analysis, _ASTM C136

Data: 8/29/2007 _

Test Standards are ASTM unless otherwlise noted.

Sleve Size - Y Pas_slng: Specificatlo | Test Result SpecificatlonfTest Standard
Cumulative : . .
125 mm 5" Natural Molsture-Content, % 0.7 D2216
100 mm{ 4" Liguid Limit D 4318
78 mm | " Plastlclty Index D 4318
50mm | 2" Unifled Classification System D 2487
1878 mm| 1-1/2" AASHTO Classification System AASHTO M144
25 mm 1" '
19 mm 314" _ . .
125 mm| 12" % Cobble % Gravel % Sand % Silt-Clay
9.5mm | 3/8" 100 >3" <3" - #4 <#4 «#200 <#200
4.75mm| #4 . 73 0.0 270 84,7 8.4
2,00 mm #10. 35
1425 um | _ #40 21
{| 150 pm |  #100 15
75 pm #200. 8.4
| Log{x)
6" 3"_ 112" LT L 12" s #4 #10 #16 #30  #40  #6D #100 #200
- — - . , - - 160
e i i ERNE i _—
: ' : : : : E E .k ro
: i z SEES S I
e
: ; v SRR : N
' " ' O I e AU
s ? it SRR . |t
A | i R e A I B 1,
. : HE E T T : _
: i : S
E ; : E . K . [
190 ram 20 mm 10 mm §1mm 2mm 1 mm 0.6mm 0.3 mm 8.1 tnm
. Slove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566. ¢ Fax: (435) 986-0568
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Cllent: Creamer & Noble Engineers
435 East Taberhacles
St George, Utah 84770

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

" Reviewed By:

Labi#: 7802137

ProJect #: 07330

Project: St George Replacement Airport

Logatlon; S{. George

Sampled By: R, Owens Date: 8/20/2007

. -Type of Sample:  Silty/ clayey sand_wi_th gravel

Tested By: A, Whipple - Dato: 7;’2[2(50.7 .

Location of Sample: RW-5 @ 2'

Authorlzed By:Client Date: 6/20/2007

Sleve Analysis, ASTM 136

Test Standards are ASTM. unless otherwlse noted.

SievaSize | P Passing i ircatio Tost Result {Specification Test Standard
. Cumulative - _ .
125 mm. 5" ' Naturai Molsture: Content, % 3.1 D2218
100mm| 4" Liguld Limlt ' D 4318
5mm | 3" Plasticity Index _ D-4318
somm | 2 Unifled Classification System D 2487
375 mm| 112" _ AASHTO Classiflcation System AASHTOM14E
C25mm | 1" .100 ' ' '
19mm | 3/4" 06 . .
125 mm| 12" 90 % Cobble % Gravel % Sand % SlIt-Clay
$.5mm 3/8" 84 > 3" - <34 < #4 -#200 <#200
4,75 mm #a4 74 0.0 26.0 479 26.0
2,00mm{  #10 66 i .
_425.um | #40 58
1150 um | #too 38
75um | #200 | 26,0
. Logix}
6" 6" 3" 14/2" EEE7 L V- KV L #4 #0 #16 #30  #40 . #60 #100 #200
y T — T T T » - . - 400
. LR B - : -
E e SO e
: ' AT I N I A b e SR Y I |
: O O B (R | A
: 1k 2 B ' ! 5\\ : : ﬁ
5 e NG T
AR S . N
i . ;| : \ 1F 30
s SN | = Y
: A : ; ; : 1t 20
g . ‘ ' J : ; : : _': 10
: il | SIS o,
100 mm 20 mm 10 mm 6 mm 2m 1 mm 0.6mm 0.3 mm ¢4-mm
Sleve Size

525 N. 3050 E. Suite 3, St. George, UT 84790  Phone: (435) 986-0566 o Fax: (435) 986-0568
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Cllent; Creamer & Noble Englneers
435 East Tabemacle
St :Geao_rg_e, Ltahy 84770

Project; St George Rep’lgcement Alrport

SOIL CLASSIFICATION REPORT |

Date-of Report: 7/3/2007

Reviewed By:

Lab# 7562139

Project #: 07330

Location: St. Qaorge

Sampled By: R. Owens Date; 6/29/2007

Tested By: A, Whipple  Date: 7/2/2007

Type of Sa‘mp_le:' ‘Poorly-graded sand with silt and gravel

Locatlon of SampleiRW-5 @ 12!

Authorized By:Client Date: 6/29/2007

Sieve Analysis, ASTM C138

___Test Standards are ASTM:unless otherwise noted,

1 % Passing

Slove Size | Passl Tost Result [Speolfication Test Standard|
. Cumulatlve I _ _ _ : o
125 mm 5" i NNatural Melsture Content, % 0.9 ' D226
I 100 -mm 4" MLlepuld Limit D 4318
75mm | . 3" |[Plastisity Index T D43%8
Tsomm | 2v “|[Unifiad Classification System | Dodsy
37.5 mm| 1-12" AASHTO Classlficatlon System. TARSHTO M43
25mm | 1" : o '
19mm | 34" - .
12,5 mm| . 142" 100 . % Cobble % Graval % Sand % Silt-Clay
9.,5mm /| 3/8" | 98 > 3" <344 < #4 -#200 <#200
475 mm|__ #4 83 0.0 17.5 754 74
2,00mm| #10 35
425 um | #40 21
150 um | #100 11
75um-|  #200 7.1
Logix)
g" g" 3" 142" F A V7 S V- Vi A # #10 #16 #30  #40  ¥60 #100 #200
" - . T . . - . 100
: TN - : :
. ok N ; ) 0 - 90
E A HITEE I .
\\ |
; ! P bl vy 3 |
. . oo : . N IR B ‘ , '
! : iR \ RERE R ColE B
; : : | \,\ R I & —[f 0 &
: a : : s [ | P
: ; : : é T !
: : : § o ""‘-s-\\ —
| I S I A T e S ¥
! i P : : ! H | ! o
190 mm 20 mm 10 mm 6 mim 2mm 1 mm 05mm  0.3.mm 0.4 mm
Slove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 « Fax: (435) 986-0568



Client: Creamer & Noble Englneers
435 East Tabernacle
81, George, Utah 84770

Project: - St. George ReplacementAlrport_

Location: St, George

'SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:

Lab#: 7562088

Project #: 07330 _

~ Sampled By: R, Owens Date: 6/29/2007

Type of Sample:  Slity /clayey sand
Locatlon of Sample: RW-7 @ 2
Sieve Analysis, ASTM €136

Data: 7/2/2007

Tested By: A Whipple _
Authorized By:Cllent ~

. Date: 6/29/2007

Test Standards are ASTM unless otherwlse noted,

ala | % Passing _ o . . . |
Sleve Slze - . Cumilative Speclficatio ! - Test Result .Sp_t.aclflcatlon Test StanQard |
125mm| 5" Natural Moisture Content, % 0.8 ' D226
1 100 mm 4" HLiquld Limlt D 4318
i 75mm | 8" Plasticity Index D4318
somm | 2 [Bry Unit Walght, pof 1088 c29
375 mm| 1-172" Unifled Classificatlon System D-2487
25 mm 1" | l/AASHTO Classificafion System AASHTO M143
19mm | 3/4" . .
12.5-mm|  1/2" % Cobble % Gravel % Sand % Sllt-Clay
9.5mm |- 3/8" 100 > 3" < 3" wf#4 < #4 - #200 <#200
475 mm|  #4 99 0.0 1,0 774 21.9
2.00mm|  #10 28 _ _ .
425 um | #40- 95
(180 um | #100 40
75-um #200 219
Log{x)
§" §"* -3 1472 1." . 34" 12" 3Rt #4 #10 #16 #30  #40 #50 #100 #200-
S B = ‘ ; ; T . : - 108
: ‘ : : i : TN ‘ b
: 1 : : : : : =\\ — {10
s I : N |
f_ NN SRS} \; |
i a b N i 2
| R AT S - L IN
: s : A : ik i | I
I ! E I — E ! ' e L
s e SEREn N
5 R SR .
; R ARE N ' 1o
' . 1 i ! P
160 mm 20 mm 10 mm 6 mm i 1 mm, 0.6mm  0.8.mm A mm .
Sleve Slze .

525 N. 3050 E, Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 e Fax: (435) 986-0568



Client: Creamer & Noble Englneers
435 £ast Tabernacle
St. George, Utah 84770

Project: St George Replacement Alrport

SOIL. CLASSIFICATION REPORT

Date of Report: 7/3/2007
Reviewed By:
Lab#: 78G2090

Location; Sl George

Sampled By; R, Owens

Type of Sampler  Lean olay

Project #: 07330

Date: 6/29/2007

Location of Sample: RW-7 @17

Tested By: A. Whipple_

" Date: 7/2/2007

Authorlzed By:CIiehl

Sleve. Analysis, ASTM €136

Date: 6/29/2007

Test Standards are ASTM unless otherwise noted,

Sleve Slze % P“afsslng‘ :Speclfloatlo Test Result |Specificatior Test Standard||
: Cumulatlve| " - i _ .
125 mm 5" ' Natural Molsture Cantent; % 8.7 D2216
100‘mrri_-: 4" Liquid Limit 43 D 4318
7mm | 3" Plastloity Index 19 D 4318
50mm | 2" Unified Classification System ' | passy
37.5mm| 172" AASHTO Classlfication System | AASHTO M144
25 mm 1" ' o :
19.mm 34
125 mm| 172" % Cobble % Gravel % Sand % SHit-Clay
9.5mm | 3/8" > 3" <3"-#4 < #4 - #200 < #200
475mm|  #4 0.0 . 0.0 0.0 _0.0
2.00mm|  #10 - -
425 um | #40
150 pum | - #100
75 pm | #200
Log(x}
g" g ar 1T ) 1" g 172" 3" #4 #10 #16 #30  #40. #50 #1400 #200
r" " ' : e ; : : T —F g 100
(- 3 ALEE SAS . RER R Lt
z 1N - ARN NN Lo
| | - AR -
.= ‘ e N . RN Ll g
i L Rl e 4
' - N - 1 ' o ' b [
! | R : i 8
! ! HE Y ; {4 ; a g
s é - S i
: ; AT . S |
i SN : = Lo
: i 1 * \: ' . ' : 1 ‘ fq
100 mm 20 mm 10'mm 8 mm 2m 1 mm 06mm  03mm 0.1 mm
Sleve Slze .

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 o Fax

: {435) 986-0568



Client: Creamer & Noble-Engineers
. 438 East Tabernacle .
St. George, Utah 84770

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007

Reviewed By

Lab#: 7562091

Project: St George Replacement Alrport

‘Locatlon: St. George

Type of Sarhple:
Location of Sample:RW-8 @ 2'
Sieve Analysis, ASTM C136.

Slity / clayey éan_d

Sampled By: R, Owens

Project #: 07330

Date; 8/25/2007

© Tested By: A. Whipple

Date: 7/2/2007

Authorized B‘y:.GIIe‘n_t '

Dato: 6/29/2007

Tost Standards are ASTM unless otherwise hoted.

U Pa : |3
Sleve Size %o Passing oo o isation Test" Result [Spocification Test Standard|
: Cumulative| _ . |
126 mm 5" INatural Moisture Content, % 2.0 D221
100mm| . 4" Liquid Limit ' D 4318
75 mm 3" {[|Ptastlclty-Index _ _ D 4318
Bo-mm o Dry Unlt Welght, pof 105.8 C29
37.5 mm| 1.172" Unlfied Classificatlon System - D 2487
I 256:mm qn AASHTO-Classlfication System AASHTO M14§
19mm | 38" '
125 mm| /2" , % Cobble % Gravel % Sand % Silt-Clay
95mm| 3/8" 100 > 3" <3"-#4 < #4 -#200 <#200 -
475mm|  #4 98 0.0 1.8 825 - 35.7 B
2,00 mm| _ #10 97
425 um | #40 92
150:pm- | #4100 52
75um | #200 | 357
L.og{x)
[ 3" 142" " 3" 142" 3" #4 #10 #18 #30  #40  #80 #100 #200
- - - i ; . o 100
: i ! A I et : Co |
s IR - . '7‘*'\ |
a { AN - Y .
a N
s b L N ito g
: . ol L INC
‘ ! ot ' i N P H i ' 3 [
: | 4l : SN N | \ ”n
i A AR I : PN
: A e | -
s ; NN A R . a A
: ' i E i E |
] : E : H : H E : 0
100 rom 20 mm 10 mm Gmm . 2 mm from o g o5mm 0.3 mm 0.1 mm
Slave Slze . ”

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



SOIL. CLASSIFICATION REPORT

Client; Creamer & Noble Engineers
435 East Tabernacle .
5t George, Utah 84770

‘Date of Report: 7/3/2007
Reviewed By
Lab#: 7862094

Project: St George Replacement Alrport Ptoject #: 07330
Date: 6/29/2007
Date: 7/2/2007

Date: 6/29/2007

Sampled By: R, Owens
~ Tested By: A. Whipple
Authorized By:Client

Locatlon: St. George.

Type of Sample:  Slity / clayey sand
Locatioh of Sample: RW-0 @ 2'
Steve Analysls, ASTM G136

~ Test Standards are ASTM unless otherwise noted.

Slove Slze | 1 PasSINGl g i atio Test Result [Specification|Test Standard]
Gumulative| , _ | : :
125 mm 5" Natural Molsture Content, % 2.8 p2zis
J-1:00 mm 4" |iquid Limit D 4318,
75 mm 3" Plastlclty Index D 4318 .
" BOmm an Dy Unit Welght, pef 100.0 con
37.5mm| 112" Unified Classlficatlon System ' . D 2487
{28mm | 1 | 100 AASHTO Classiflcation System. AASHTO M148
19mm [ 34" 96_ o I
12,5mm| 12" 98 %Cobble | % Gravel % Sand % Silt-Clay
95 mm | 38" 26 >3" <3"-i4 < {4 « #200 < #200
4.75mm|  #4 93 0.0 7.4 54.8 37.8
2,.00mm| #10 90 ' -
[azsum | pa0 | o0
150 pm | #100 33
75 pm. #200 37.8
Lag(x)_
8" " 3 LR T L VL a2t 3mv #9 #10 #e #30  #40 #80 #200
" * T T - T Ty 10
: i T 2N P
v ‘ D I R : -
s {3 P TIN Ll
f . N
% RS N
z I L ARENEN| | L e
e ; | iR HIER N
: a A T : T
§ | = SRR NS e
i I8 SRREEI -
5 i S R S i
H : o ' : . i H ! A
100 mm 20 pm, 10.mm " Smm 2mm 1 mm GSmm 03 mm 0.1 mm
8love Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 » Fax: (435) 986-0568



Clientﬁ Creamer-& Noble Engineers
435 East Tebernacle
St George, Ulah 84770

Project: &t Geoige Replacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Revl_ewad By: -
. Lab#: 79G2097

I

Project #: 07330

Location: St George

Sampled By: R, Owens Date: 6/29/2007

Type of Sample:  Silty/ clayey sand with gravel

Tested By: A. Whipple Date: 7/2/2007

Location.of Sample: ET-2 @ 2'

Authorized By:Client Date: 6/29/2007

Sleve Analysis, ASTM C136

. Test Standards are ASTM unless otherwise -not’ed'..

[T ’ K N
SleveSlze | 7o PassIng ko ihicatio Tost Result |Speification Test Standard]
LCumulative| , - : L :
125 mm " Natural Moisture Content, % 3.0 ' D221
100mm| 4" JlLiquid Limit D 4318
| 78 mm 3" Plastlclty [ndex D 4318
50.mm g {[Dry unit Weight, pef 57.9 c.29
37.5mm| 1-172" [[Unlified Classification Systern - D248y
25.mm | 1" AASHTO Classlfication System. AASHTO M144
f 19mm | 3/4" 100° _ _ ,
1125 mmi 42" 95 % Cobble % Gravel = % Sand ' %'S‘llt-Clay
9,5mm | -3/8" g6 > 3" <3"-#4 < #4.-#200 < #200
476 mm|  #4 91 0.0 8.9 63.4 27.7
2,00mm|  #10 88
425-um | #40 81
150 ym | #4100 46
T5um | #200 277
_ Log{x)
6" 5" 3" 11.’2_" " s st #4 #10 #16 #30  #40  #60 #100 F200
& I ' R T T ; 100
L] R L | !
- : : = RS S - : 90
5 : 1. b T \ -
f N
s RmE - N
: ik i : i i V| P g
: HE i ! Tl PN E
: : - : . N w0 §
5 i SRR NN N
: , L E : 5 : {20
g iR N N |
: | i : o : : by,
180 mm 20 mim 10 mm & mm 2mm 1 mm 06mm 03 mm 0.4 mm
Slove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 o Fax: (435) 986-0568



" Cllent; Creamer & Noble Engineers
435 East Tabernacle
81, Georgs, Utah 84770

SOIL CLASSIFICATION REPORT

Date of Repori:' 7132007
Reviewed By:
Lab#: 78G2008

Project: Si. George Replacement Alrport

Location: 51, George

Type of Sample:

Poorly-graded gravel with silt and sand

Locatlon of S8ample:ET-2 @ 7'

Sleve Analysls, ASTM C136

Sampled By: R, Owens

Projoct #: 0.7330‘

Date: 6/29/2007

Tested By: A, Whipple.

“Date; 7/2/2007

Authorlzed By:Client

Date: 6/29/2007

Test Standards are ASTMunless otherwise noted.

Sleve Size t "'ass"_‘g Speclficatlon"‘ Test Result [Specificatlon Test Standard
_ Cumulative . .
1[ 125 mm 5" Natural Molsture Content, % 0.1 . D2216 -
100 mm| 4" Liquid Limit ' D 4318
5mm |8 Plastlolty Index _D4318
50 mm 2" Unlified Classification System: _ D 2487
37.5mm| 172" AASHTO Classlfication System [AASHTO M144
l28mm | 1" _ I ' '
19mm | 34" 100 _ .
{125 mm| . 1/2" 99 % Cobbhle - % Gravel % Sand Y Slit-Clay
9.5 mm 3/8" 96 > 3" <3" -4 < #4 - #200 <#200
4.75 mm - #4 50 0.0 . 504 42.9 6.7
12,00 mm|  #10 18
425 ym | #40 11
150 ym. | #100 8
75 4m #200 8.7
_ Log{x)
" g - 3_" 112" a .31'4" 12" 38" #4 #10 #16 #30  #0 #60 - #00 #200
» - R : - : 7 - ; 100
s s' R e 5 Lt
e N AR = Ll
: {1 N REEN A I
5 N - g
f f L N : : - g
g | 15inn L
s ? s N AR | |
s s i SERE A b
: | : : T~ ik ; b
: i : E T : ‘T\_. *
' : | : K ' i ' o
100 mmv 20 mm 10 mm Gmm 2 1 min 08mm 0,3 mm 0.4 mm
. Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 e Fax: (435) 986-0568
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Cllent: . Creamer& Noble Englneers

435 East Tabernacle -

St. George, Utah 84770

Project: . St. George Replacement Alrport

Locatlon: St. George

R

ING

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Raviewed By:
Lab#; 75G2144

Project #; 67330

Sampled By: R, Owens Pate; 6/29/200.?‘_

Type of Sample:  Sliiy/clayey sand with Qravel

Location of Sample: ET-3 @ 7'
_ Sileve Analysls, ASTM G136

Toested By: A, Whipple Date! 7/2/2007

Authorlzed By:Cllent

Test Standards are ASTMunless otherwlse noted,

Date: 6/29/2007

T oL : . . . )
SleveSize | Passindlq  iecation) Tost Result |Specification|Test Standard
. | Cumulative ‘ : .
125 mm 5" ' Natural Molsture Content, % 11.6 D2216
100mm| 4" Liquid Limit " D 4318
75 mm 3" Plasticity Index D 4348
I 50mm | 2~ Unlfled Classification System D 2487
{87.5 mm| 4«1/2" AASHTO Classiflcation System | AASHTO M145
Il 25 mm 1" 100 '
19mm [ 314" 97 _ .
125 mm} 172" 95 % Cobble % Gravel % Sand % Silt-Clay
o5mm| 38" 90 > 3" < 3" #4. < #4 - #200 <#200
4.75mm|  #4 71 0.0 28.8 . 551 B
2.00 mm|  #10 56 o R
425 um.|  #40 45
450 pm | #100 30
75pm | #200 16.1
Log(x}
[ an 142" " ooag" 12" 37" . - #4 #10 e #30  #40  #60 #100 #2060
" ST ; : - T : T 190
5 i SRR AR f L e
s — N —
i i o g
' i ' dor 0 T i P !
E i S R e SR e
T~ N
5 i | D Ll
: e E : 1}
' 1 H . . i ' ' .
; A AR — it
' : P 5 R ' 0
100 mm 20 mun 10 mm &mm 2 mm 1mm 05mm  ¢.3mm 0.4 mm
Slove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 e Fax: (435) 986-0568



TEST I N

Cllent: - Creamer & Noble Englneers
435 East Tabermacle
8t.-Gearge, Utah 84770

ﬁ 7

Project: St George Reprlacement Alrport

ENG | NEER | NG

SOIL CLASSIFICATION REPORT

l‘N"_"

Date of Report: 7/3/2007

Reviewed By: _

Lab#: 7862145

Location; St George

Type of Sample:  Clayey sand

Locatlon of Sample: ET-3 @ 12

Sieve Analysls, ASTM.C136

Sampled By: R. Owens

Profect #: 07330 .

Date: 6/29/2007

Date: 7/2/2007

Tested By: A, Whipple

Authorized By:Client

Test Standards are ASTM unless otherwlse noted, ' _

Date; 6/29/2007

Sleve Slze | 1 Passlng g, iteation Test Result |Specification Test Standard
_ Cumulative _ — : :
4256.mm 5" _ [INatural Molsture Content, % 7.2 " D2216
100mm | 4" JE1quid Cimit” 3R b 4318
75 mm 3" Plasticity Index 15 D 4348
50 mm A Dry Unlt Welght, pof 576 C 29
37.5mm| 1-4/2" | lunified Classification System 8¢ 2487 |t
25-mm T AASHTO Classiflcation System A-6(1) {AASHTO M149
19mm | 314" 5 T ' '
125 mm| 12" % Cobble % Gravel % Sand % Slit-Clay
- 9.5 mm 3/8" 100 > 3" < 3" ~-#4 <#4 -#200 < #200
475 mm|  #4 98 0.0 1.8 615 36.7
|2.00.am|  #10 95
425 pm | #40 88
150 um | #4100 83
75 um. {. #200 36.7
Logix)
6"_ 5" " 1472 LA T 12" 3/ #4 #10 #16 #30 #40 #60 B L #200
= " T T - T 7 - 100
: T T ——— Vil v
s I e } -t
§ s i S/ TR
: : : : : Nt o0 %
HE N
: ! 1} : : ) : \ w §
; | | : | T TN
: : 1 : : 1 : if 30
s {REE a L AT
s . R -
: | H : ; . L,
106 mm 26 mm 10.rm & mm 2m 1mm 0.6mm 03mm 0.1 mm
Slove Slze

525 N, 3050 E. Suite 3, St, George, UT 84790 ¢ Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



Cllent; Creamer & Noble Engineers
435 East Tabernacle
St, George, Utah 84770

Projact: 3{. George Replacement Alrport

Location:St. George

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
ReVleWéd By:
Lab#; 7962147

Project #: 07330

Sampled By: R, Owens Date: 6/29/2007

Type of Sample:
" Location o‘f.Sample: ET-4-@ 2'

Sieve Analysls, ASTM C136

Silty /-:ciayey' sand -

Tested By: A Whipple Date: 7/2/2007 -

Authorized: By:Client Dato: 6/29/2007

Test Standards are ASTM unless othetwlise noted,

Sleve Slze

1 mm

Sieve Slze | 1 Pas8ING g ifiatio “Tost Result |Specifisation Test Standard|
: | Cumulative| _
125mm] 6" Natural Molsture Content, % 1.0 D2218
100mm| 4" Liquld Limlt a8
75:mm 3" IPlasticity Index D 4318
somm | 2" llUnified Classification System D 2487 ||
137.5 mm{ 172" |IAASHT© Classification System |AASHTO M144
25mm 1" ' '
i 19 mm 3/4" 100
12,5 mm/|  1/2" 99 % Cobble % Gravel % Sand % Slit-Clay
95mm{ 3/8" a7 > 3" < 3" . #4 < f#4 - #200 < #200
A75mm;  #4 96 0.0 39 704 25.7
[2.00.mmj  #10 85
A425-4m #40 90
[ 150um { #1400 42
75 pm #200 257
Log(x)
6" " 3" 142" 1" 34" 2 as #4 #10 #16 #30  #40 #60 #100 #200
- P — . - A S - —— . i 100
5 N e | o
: ISR RN et 0
e I N
-i R L N
| e N
| iR N
! S i Do : : : g
= i T - : : | R
z ISR A E \\
a BRI
: b i : a L,
400 eim 20 mm 10 mm &mm Zmm 0.6 mm 0.3 mm 0.1 mm

525 N. 3050 E. Suite 3, St. George, UT 84790 « Phone: (435) 986-0566 » Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

INEER
Client; Creamer & Noble Engineers e _
438 East Tabernacle Datg- of Report: 7/3/2007
8t George, Ufah 84770 " . Reviewed By:
Lab#: 79G2148

Projocti. St George Replacement Alrport Project #: 07330

Location:St. George Sampled By: R, Owens Date: 6/29/2007

Type of Sample: Slltyfclayey sand Tested By: A, Whipple Date; 7/2/2007 .

Location of Sample:ET-4 @ 7 _ Authorlzed By:Client Date: 6/20/2007

Sleve Analysls, ASTM G136 Test Standards are ASTM unless otherwlse noted, _

Sleve Size | o Passingio, reicatio Test Result |Specification| Test Standard
Cumulative] _ _ . _

125 mm 5" . Natural Molsture Content, % 4.1 D2216
100 mm’ 4" Liquid Limlt D 4318
75" mm 3" |[Plasticity Index D 4318
50zrh_m | 2 Dry Unit Welght, pof 95,4 C 29
375 mm| 1-/2" Unified Classiflcation System D.2487

25 mm. " : AASHTO Classification System |aAsHTO M144

19mm | 31" 100 - _ . .

125 mm| 172" 89 % Cobhle % Gravel % Sand % Silt-Clay
9.85mm | 3/8" 89 >3" <.3" . #4 <#4 -#200 < #200

4.75mm| #4 92 (. 0.0 7.5 43.7 48.7
2,00mm|  #10 83 .

428 pm | - #40 73
I 150 pm #4100 61
75um | #200 48,7
Log(x) .
g" g 3" 112" LAV e s #4 To# #16 30 RA0- #50 #1100 #200
. i — . : _ . — 5 100
a e 20 i
% TR i S O
: 1 o e l TN S | S
: H - - i : e 2
| {ina i i N
| it A i §
: e R AME i’ i
: LS I bl A
3 (EEER S SE
, o : _ IR L E - o
100 mm 20 rotm 1¢mm 6mm 2mm 1 mm 0Smm 0.3 mm 0.1 mm
Slove Size

525 N. 3050 E. Suite 3, St. George, UT 84790 s Phone: (435) 986-0566 & Fax: (435) 986-0568



TE ENG | NEE

STING & “ER|

Client: Creamer & Neble Englnsers.
435 East Tabernacle
Bt, George, Utah 84770

ING

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Revl‘ewed-'By: .
Lab#: 7862149

Projoot #: 07330

P.rojecf: 3l George Replacement Airport

Location;St, Geotge

Sampled By: R, Owens Date: 6/20/2007

Type of Sample:  Sllty/ clayey sanq_wlth grave)

- Tasted By: A: Whipple = Date: 7/2/2007

Location of Sample: ET-4 @ 12!

Authorized By:Cllent

Sleve Analysls, ASTM C136.

Date: 6/20/2007

Test Standards are ASTM unless otherwlse noted,

. o E - : -
Sleve Size % Passing’ Speclficatlo Test Result |Specification Test Standard
: Cumulatlvel ™~ - _ _ 1 .
125 mm 5" INatural Molsture Content, % o 88 D2216
100 mm| 4" l[Liquid Limit ' D 4318
75mm | 3" l[Plasticity Index D 4318
50mm | 2" [|Unifiod. Classiflcation System D 2487
137.5 mm| 112" AASHTO Classlfication System |AASHTO M14
25 mm | . 1" 100 ' ' :
{| 19mm | 34" | 98 _ : '
125 mm| /2" 93 % Gobble % Gravel % Sand % Silt-Clay
9.5 mm 3/8" 87 > 3" <3".#4 < #4 -#200 <#200
475mm| #4 | 68 0:0 32,1 53,1 14.7
200mm| #10 | 58 '
425 pm | _#40 43
1180 ym | #1400 29
T 75 um | - #200 4.7
Log{x)
6" g" 3" 112" Mz ) 162" 5!8" #4 #10 s #30 W40 #60 #1090 #2_00
- - T T - 100
i LR i : R
3 § 5 5 il s
; NG AR T N D |
s N T e
: 5 5 SR E M i@i
g 5 ! ol Binan | s o
: 1 o R e ; ok
R SO
: 11 S | | 2
: ! R L L i NG
: : LI - - — g : 10
; | dbiE Ci mk H ' .
100 mm 20 mm 149 ram & mm 2 mm 1 mm 0,6mm 0.3 mm 0.1 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790  Phone: (435) 986-0566 o Fax: (435) 986-0568
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Client: Craamer & Noble Engineers
435 East Tabernacte. _
St George, Utah 84770

IDMAR}

NG |

NEER

ING

SOIL CLASSIFICATION R_EP-ORT

Date of Report: 7/3/2007
Reviewed By: '
Lab#: 7562152

Project: 3t George Replacement Alrport

Location:St. George

Sampled By: R, Owens

Type of Sample:  Silly f clayey sand

Project-#: 07330
Date: 6/29/2007

Tasted By: A. Whipple

Location of Sample: ET-5 @ 7'

Date; 7/2/2007

Authorized By:Client

Sleve Analysis, ASTM C136

Date: 6/29/2007

Test Standards are ASTM unless otherwlse noted,

Sleve Slze % Passing Speclficatlo Test | Result [Specification Test Standard
: Cumulative _ S
125 mm 5" Natural Molsture Content, % 3.5 D2216
100 mm| 4" Liquid Limit ' _ D4318
L 768mm [ 3" Plasticlty Index D 4318
50mm | 2" {IDry Unlt Welght, pef 105.2 C 29
376 mm| 1-1/2" {iUnifled Classificatlon System D 2487
25mm | 1" |[AASHTO Ciassification System AASHTO M148
19mm | 34" 100 | ' - '
12,5 mm{ . 1/2" 99~ . % Cobble % Gravel % Sand % Slit-Clay.
9.5mm 3/8" 98 - < 3" o4 <-#4 «#200 <#200
l4.75 mm| - #4 92 00 8.5 63.2 284
200 mm|  #10 79
425 um | #40 59
150 ym | #100 38
 75um | #200 284
| Log(x)
6 g 3 T AT Y A At # #10 #6 #30 R0 w50 #100 #200
=t - = — - T - A
s N e o
! : TN i .l 1
s {iSE Sulans| i
. ik : 3 i ,\ + ; 50 2
s I EERE 0 I NG T Y
: i I ? | N P
: : i T T = I
| H - .
: E : s o+ - 20
é /AR B O
. A il ' ' . E ! g
100 mm 20.mm 19rmm Bmm ' 2m 1 mm #6mm 0.3mm ofmm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 & Phone: (435) 986-0566 e Fax: (435) 986-0568



..IfG & ENGINEER

N ENGINEE

K * SOIL CLASSIFICATION REPORT |
TEST - FIGATION REF

ING

Cllent: Craamer & Noble Englneers ' \ -
495 East Tabemnacie Date of Report: 7/3/2007

" St George, Utah 84770 : : " Reviewed By:
Labi#: 78G2202

Project: ~ St. Qeorg.e_-R__ep’!a_cement Alrport _ ' Project #: 07330

Logatlon:St. George _ ' Sampled By; R. Owens Date: 6/29/2007
Typeof Sample:  Silty/ clayey sand Tasted By; A. Whipple _ _.Date: T12/2007
Location of Sample: ET-6 @ 7' Authorized By Cllent _ Date: 6/29/2007
Sleve Analysls, ASTM C138 Test Standards aro ASTM unless otherwlse noted. .
Sleve Size | 1 PassING g incation|] Test Result |Speaification| Test Standard)|
: Cumulative . _ - .
128.mm 5" : Natural Molsture Content, % ' 3.4 ' D22186.
l100 mm} 4 Liquid Limit _ ' _ D 4318
I 75 mm 3" _IlPlasticity Index : ' D 4318
1 50:mm " _ Dry Unit Welght, pef 1 1058 |- co29 .
{875 mm| tar" | , - Unifted Classification System ' _ T D 2487
| 25.mm " AASHT O Classification System. IR {ansHTO M14
{9mm | 34" ' - o R
125 mm| 12" ' . % Cohbble % Gravel 1 % Sand % Slit-Clay
9.5.-mm 3/8" 100 _ K > 3" . < 3" - #4 . < #4 <#200 < #200
N4.75mm]  #4 98 _ I 00 12 71.8 ' 27.0
2.00mm| #10 96 : ' :
426um | #40 | 85
150 4m | _#100 45
CT5pm [ #200 27.0
| Log(x)
6" g" 3" 192" 34" 12" 38" #4 o #16 #30 #4060  #60 #1060 #200
" —e . — - . — VR R : . 100
: i o IR a0 I | b : :
! : H— H— domie ~ L
; f : N -
(AN N e
i I R S Nt
g IR A 5 | \\§
5 | N : | ‘ SN
5 AN i
N N
. dib i RN RN) b,
100 mm 20 mm 10 mm B mim 2 mm 1-mm GEmm 08 mm 0.4 mm :
Sleve Size .

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 ¢ Fax: (435) 986-0568
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Cliant: Crearmer & Noble Englingers
435 East Tabemacle

St George,

Utah 84770

Project: Sl Oseorge Replacement Alrport

R

NG

I'N

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007
Reviewed By: _
Lab#; 7862214

LocationiSl George

Type of Sample: St/ Clay

Tested By: A, Whipple

Locatlon of Sample:

ET-9 @ 2

Sleve Analysls, ASTM C136

Test Standards are ASTM unless otherwise noted,

‘sampled By: R, Owens

Project#: 07330

Date: 6/28/2007

Date: 7/2/2007

Authorized By:Client

Date; 6/29/2007

0 b R X R
Sleve Size % Passing | oo cificatio Tost Rosult |Specification Test Standard-|
| Cumulative| _ ‘
125 mm 5" : Natural Melsture Content, % 2.0 D22186
100 mm| 4" Liquid Limit D4318
75 mn 3" Plasticity Indox D 4318
50mm | 2" Unifled Classiflcation System D 2487
37.56 mm) 112" AASHTO Classificatlon System AASHTO M145
25mm | 1" : o
19mm | 314" . . _ o
12.5mm| 12" % Cobble % Gravel %. Sand % Silt-Clay
o5 mm[ s >3" <3" -4 < #4 - #200 | <#200
4,.75.mm|  #4 0.0 0.0 11.2 88.8
2.00 mm{__ #10 100 —
11425 pm | . #40 99
450 uym | #100 93
75um | #200 88.8
: Log{x)
8" g am 11" 1" " 172" 3/ #4 #10 #16 #30 #40 .#50 #100 #200
.: - " 1 r‘ E " é i : E : : ...n____'\ ’ T 100
E ] RS i . g w0
: et RNt e L
: ST 1A R SHERE IS .
s ff N i g
s | LN I %
i ? i e i — “ —fo &
5 : A - : L ‘ i
': 5 . : Lt} a0
! i : i . cid : : 0
100 mm 20 mm- 10:mm 6 mm 2mm 1 mm 0.6mm 0.3 mm 4Amm .
SIBV§ Size .

525 N. 3050 E. Suite 3, St. George, UT 84790 o Phone: (435) 986-0566 e Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Client: Creamer & Noble Englneers
435 East Tabernacle
" 8%, George, Utah 84770 : . Reviewed By:

Lab#: 7862216

Date of Report: 7/3/2007

Project: St George Replacement Alrport . Project #: 07330
Logatlon: St. George ' ‘Sampled By: R, Owens Data: 6/20/2007
Type-of Sarhple: Sty / :CIaye_y sand: with gravel _ Tested By: A, Whipple Date: 7/2/2007
Location of Sample;ET-10 @ 2' . Autharized By:Cllent Date: 6'/-29/200'_7'
Sleve Analysis, ASTM-C136 Test Standards are-ASTM unless _6therWlse noted. ' .
e A : = -
Slevesize | 7 Passing g, isicatio ' Test Result |Specification| Test Standard
. ] Cumulative . : i : -
125 mm 5" ' Natural Molsture Content, % 33 | " D2216
100 mm’ 4" _‘ Ligutd Limlt ' ' D 4318
7&5mm [ 3" Plasticity Index ' ' ' - 4318
50mm | 2" Unified Classiflcation System ' | D 2487
375 mm| 1«1/2" : AASHTO Classiflcation System | {AASHTO M144
25mm | 1" 100 - :
Lo mm | 374" 08
125 mm| 172" 8 {1 % Cobble % Gravel % Sand % Silt-Clay
95mm| 3/8" 89 |- > 3" <3%.44 <#4.-#200 | < #200.
475mm;  #4 79 3K 0.0 207 | 514 _27.9
200 mmy| #10 72 - ' '
4Z25.pm | #40 Sl
150 um. | #100 49
C75um | #200 | 279
) Logix)
6" g" 3 112" " 34" 12" sa #4 #10 #16 #30 @40  #80 #1100 #200:
* Tt T - — T - - 100
RS — i ] i i FE
: il N ERE - ‘ -
i | IS . ARE N —
; j A I D = ] | | Y
i s ok : T s |
: i S R B th 60 2
s L IRANEE N N
. 1 R . .' C ; : -
: ! : : | b4 §
e I EE b N
s s 1 L |
| ' I SREEE 1|
' i 1 : : 1 H : ‘ 1 g 0
106 mm 20 mm 10mm_ . 6mm 2mm 1 mm 0.6mm 0.3 mm 0.1 mm ’
W Slove Size ) ’

525 N, 3050 E, Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 o Fax: (435) 986-0568



Cllent: Creamer & Noble Englheers
435 East Tabernacle
St. Geerge, Hah 84770

Project: St George Replacament Airport

'SOIL CLASSIFICATION REPORT

" Date-of Report: 7/3/2007
Reviewed By:

 Lab#: 7562217

Project #: 07_330‘

Locatlon:St. George |

Type of Sample:
l.ocatlon of Sample: ET-10.@ &'

Sllty / clayey sand

Sleve Analysls, ASTM C136

Sampled By: R Owens

Date:.6/29/2007

Tested By: A. Whipple

Date: 7/2/2007 -

Authorized By:CIlent

Date: 6/20/2007

Test Standards are ASTM unless.otherwise noted,

2mm
Slove Size

0, . : -
Sieve Size ,/" Passing -Speclficatlorﬂl Test Result [Speclfloation Test Standard
. _ Cumulative - . _ : :
125 mm 5" Natural-Molsture Content, % - 4.2 D22186
(100 mm| 4" Liquid Limlt D 4318
|75 mm 3" [[[P1asticity index _ D 4318
- B0mm | 2" {[Pry Unit Welght, pef 114.5 G20
37.5.mm| 112" Unifled Classiflcatlon System D2487 |
25mm | 1" AASHTO Classification System AASHTO M14
19mm | 34" 100 ' - '
125 mm|  qi2" 99 % Cobble "% Gravel % Sand % Slit-Clay
9.5 mm 3/8" 08 >3" A <#4 < §200 <#200:
475mm|  #4 93 0.0 8.9 69.5 23.6
2.00mm| - #10 88 : '
425 um | #40 73
150 um | #100 | 42
75 um #2000 | 238
Lop{x)
g" 5" 3" 142" " a4 t2r 8" #4 #16 #3040 60 #00 #200
i Tk HIHENNEE N
. : Pl T I c L : ‘
; il [T : = b
: HISN S CT TR "
: | IR ; N :
: ! Y Y v N i Rk
: E AR T B : E N |
' ; 0 T B ' ' TN ' -
e | Ll N
o
a /I SR SEE \\
5 ISE R .- SREN -
: | BRI B B ; i,
100 mm 20 mm 10 mm 6 mm 1 mm 0.6.mm  ¢3mm 04 mm

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 » Fax: (435) 986-0568
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CHlent: Creamer & Noble Englneers
435 East Taberhacle
81 George, Utah 84770

Project: St George Replacement Alrpori

s

SOIL CLASSIFICATION R
G . o

I'N

EPORT

Date of Report: 7/3/2007

Reviewsad -By':'

Lab#: 7862260

Project #: 07330

Location; 8t, George

Sampled By: R. Owsns

Type of Sample:  Clayey sand wilh gravel

Date: §/20/2007

Location of Sample;1.8-1 @ &'

Testod By: A, Whipple

Date: 7/2/2007

Authorized By:Cllent

Sleve Analysis, ASTM C136

Date: 6/29/2007

Test Standards are ASTM unless otherwise noted,

Sieve Size % Passing Specification Test Result |Spegification Test:Standard
Cumulative _ — :
125 mm 5" (INatural Melsture Content, % 4.9 D216
100 mm| 4" Liquid Limit D 4318
75mm | 3" Plasticlty Index D 4318
50mm | 2" ' Unified Classlification System D 2487
375mm| 172" | AASHTO Classffication System AASHTO Mi48
28mm | 1" | 100 ' -
19mm | 34" | 98 :
12,5 mm| 142" 92 % Cobble - % Gravel % Sand % Slit-Clay
9.5 min | 38" 89 >3" < 3" #4 - < {4 -#200 <#200
4.76 mm|  #4 80 0.0 - 19.7 49,3 31.0
2.00 mm| _#10 89
1425 ym | #40 60
180 pm [ #100 45
75:um #200. | 3.0
Log(x}
6" g 3 19" 1" a4 12" et #4 B 1] - B #30 #40- #60 #00 #200
" T - t T - + 100
' 1 I R cid l : : .
s Thin NIHEE S o it
s it SREN ‘- A,
| IRER N L
] {ISREEN I S0 | P
: T T ™ : ; g
s Ll e e R
z IEIRE RE AN e |
e e M SR e
i I 1N N IR N e
: | 3O S : R f 0
100 mm 20 rm 10 mm & mm 2mm 1mm 0Bmm 0.3 mm 0.4 mm
Sleve Slze

525 N, 3050 E. Suite 3, St. George, UT 84790 & Phone: (435) 986-0566 o Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Client: Creamer & Noble Engineers
435:East Tabernacle
St Geotge, Utah 84770 Reviewad By:.

Date of Report: 7/3/2007

Lab#f: 7862220

Project: St George Replacement Aliport N Project #: 07330

Locatlon: 8t George ' ' Sampled By: R, Owens Date: 6/29/2007
Type of Sample;  Clayey sand with gravel _ Tested By: A, Whipple Date: 7/2/2007
L.ocation of Sample:A-2 @ 5 Authorlzed By;Client Date: 6‘129/-2_,007
 Sieve Analysis, ASTM c136 Test Standards are ASTM unless othetwlse noted.
Sleve Size: | % Passing Speclfication|} - Test _ Result [Speclficatlon Test Standard
| Cumulative . . _ _ |
125mm| 5" : " |[Natural Moisture Content, % D2216
100 mm| 4" Llguid Limit 37 D 4318
Smm |} 3" | PYasticity Index 9 D 4318
Bomm [ 2" | Dry Unit Welght, pef "B7.0 - G20
378 mm| 1-1/2™ | Uhifled Classlification System 8C _ - D2487
28mm | 1" | - 100 AASHTO-Glassiflcation System A-2-4{0) AASHTO M148
19 mm | 34" 93. _ ' o K
125mm| 12" | 87 _ % Cobble = | %Gravel % Sand % Slit-Clay
95mm | 38" | 84 _ >3" . <3"-f4 | - <#4-#200 | <#200
4T5mm| w4 | 75 | 1B 0.0 L 281 1 43.0 31.9
425 pm. [ #40 59
A0 pm. | #100 45
75:um | #2000 31.8
Log{x)
g" " " 112" v adm 172" 3" #4 #10 #18 #30 '#40. #50 o #00 © #2000 -
- i , a T ' : .'100
z b. NI (S8 N 8 1 | ¢
5 el L A S .
: v . N : | : I3
: : o — : : = Lo
: : i T | c
: : : SRR e Sy e 2
! ! ' ' : i T
5 R s S L Lo
| JIEEER LR N
- s. : | s -~
. : 2l H ; ' ! o
100.mim 20 mim 10 mm G mm 2 mim 1 mm 0.6 mm 0.3 mm 0.1 mim
- Sleve Size

525 N, 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 ¢ Fax: (435) 986-0568
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Client: Croamer & Noble Englnesrs
485 Easl Tabernacle -
8t. George, Utah 84770

Projoct; 8t George Replacement Alrport

Logatlon: St George

NE E

ING

RK | SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:

Lab#: 7562221

Type of Sample:

Silty / Clayey sand

Locatlon of Sample: A-2 at 10
Slove Analysls, ASTM C136

Sampled By: R, Owens

Project #1 07330

Date: 6/29/2007

Tested By: A, Whipple

" Date: 7/212007

Authorized By:Cllent

_ Date: 6/28/2007

Test Standards are ASTM unless otherwise noted.

“Slove Slize - % Pass'f‘g' Speclflc'atfo j Test " Result |Specificatlon Test Standard|f
_ Cumulative : : ;
125 mm 8" | Natural Moisture Content, % 7.5 Do2186
100.mm | 4" Liquld Limit D 4318
75mm | 3" Plasticity Index D 4318
B0-mm- av Unified Classificatlon System D 2487
37.5mm| 112" AASHTO Classlflcation System [AASHTO M144
25mm A" {t K o '
T tomm | 314" 100 |
12,5 mm| 172 97 % Cobble % Gravel % Sand % Slit-Clay
g5 mm [ 3/8" g5 >3" <3"-#4 < #4 - #200 < #200
478 mm| #4 92 0.0 ' . B84 70,0 218
2,00 mm|__#10 a8g - T - _
425m | #40 72
4 450.4m | #100 38
75 pm #200 216
. Log{x)
8" §" 3" 112" 1" 34" 1720 38" #4 #10 #16 #30  #d0 60 #109: _'#200 ]
i e - : - 100
: g et U pEEE L | !
: O — A A : e s
: SRR TN
: AREE S . e
l I I : \\ ' foo ®
TN fo s
: IR . N 2
: : e 5 _ i AN
L ' ' _ ' H H vy L ! J ;: 0
100 mm 20 mm 10-mm & mm 2mm 1 mm 08mm .3 mm 0.1 mra
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 e Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Client: Creamer & Noble Engineers
435 East Tabetnacle
St George, Utah 84770

Date of Report: 7/3/2007

Reviewead By:
Lab#: 7602222

Project #: 0_?33.0_ '
Date: 6/20/2007
Date: 7/2/2007
Date: 6/29/2007

Project: Sl George Replacement Alrport

.Sampled"By: R. Owens
Tested By.: T. Roberts.
Authorlzed By:Cllent

Location: S, George

Type of Sample:  Slliy/ Claysy sand .

Location of Sample: A-2 at 15’
Sleve Analysls, ASTM €136

Test Standards are ASTM unless otherwise noted.

Sleve Slze % Passing| o iication Tost Result |Speciflcation Tesf.‘standardﬂ
_ Cumulative o : _ =) . .
428mm| " | - ' [INatural Moisture Content; % 7.3 D2216
100mm| 4" Liquid-Cimit D 4318.
Il 78mm | 3" Plasticity-Index _ D-4318
[ 50mm | 2» |Unitied Classlfication System D- 2487
(37.5mm| 1-172" AASHTO Classification System AASHTO M144
1 25 mm 1" ' : ' :
{ 499 mm | 314" _ . : _
1128 mm| 172" 100 % Cobble % Gravel % Sand % Siit-Clay
96mm | 38" | 99 >3 <3"-#4 <#4 -#200 <#200
475 mm|  #4 97 0.0 3.3 83,7 320 .
2,00mm| #10 94 .
425 um #40 86
150 um | #100 4T
75 pm #200 - 329
Logi{x) _
6" & av 1_1.'2“ 1" gt 172" s #4 #i0 #16. W30 R40 #80 #100 - #200
—T " : Y FE T T - ;100
: R T T 3 ! i L
: N . : N . A
: e bt o : \\ {a— et} 80
i i N
s I A N | P
' : | ] ; bk
. v A \ : T : .
E : - : : \\l 40 g
i CHEREE . é L SO T |
: HUEH IS ISR 5_ a |
‘ i 1 — L ; |
- i i i | S
100 mm 20 nin . 10 mm 6 mm 2mm i mm 06mm  03mm 0.4 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



' SOIL CLASSIFICATION REPORT

Client: Creamer & Noble Engineers

Date of Report: 7/3/2007

435 East Tabernacle
St George, Utah 84770 _ _ Revlewed By:..
' Lab#: 7862223
Project: 8t George Replacement Alrport ' _ . Project#: 07330
Locatlon: St George ' Sampled By: R, Owens Date: 6/20/2007
Type of Sample: - Clayey sand ' _ Tested By: A, Whipple ~Date: 7122007
Locatlon of Sample: A-3 @ 18 ' _ _ Authorized By:Cllent _ Date: 6/29/2007
Sieve Analysis, ASTM 136 Test Standards are ASTM unless otherwise noted. ' = _
Sleve Slze % Passing ‘Specificatio Test 1 Result :Speelflcatlon-Test Standard
___|Gumulative : : :
125 mm: 5" Natural Molsture Content, % B : 02218
100mm| 4" ) Liquid Limit N EE "D 4348
75mm | 3" : Plasticlty Index 4 L D 4318
50 mm v | Bry Unit Welght, pof | 658 ¢ 29
37Emml 42" | ~ |j|Unified Classiflcation System | sc | 2487 .
25mm | 1" | ' AASHTO Classiflcation System = b oas(1) AASHTO M144
Ctomm [ 34" 1 ) . . _ '
125mm| 1" | |  %cCobble | %Gravel [ - %Sand % Slit-Clay’
g.5mm | 3/8" | - . > 3" - <34 | <i#4-#200 _ <#200
475mm| #4 | 100 | 00 0.5 621 37.4
2.00mm| _ #10 89 : '
A28 um | #40 93
150 ym | #100° 83
75 um | #200 37.4
Log(x) .
6" g" 3" 142" 1." 3an 172" a3 # #10 #16 H30 - #40 #_50 ' #100 #200 ]
] - ‘ s - . T . 1 T - - 100
s A R N e
5 i : PP N =
: ; AR ! ST N R E
; I | R SRR \\ B
s AR SIEE —NCH e
- NG
N o 2
z i e ettt ik
e . I N A
s s s HiIIE B
: : ¥ T T : 10
' ! : RIS o ) : 0
100 mm 20 mm 10 mm 6 mm 2 rm 1 mm o0 6mm 0dmm 0.4 mm
Sieve Slze .

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 » Fax: (435) 986-0568



Cllent: Creamerf &Nohle Engineers
435 East Tabernacle
St. Georgs, Utah 84770

Project: St George Replacement Alrport

Locatlon:-S't' Gebrge

SOIL CLASSIFICATION REPORT

Date-of Report: 7/3/2007 -
Reviewed By: .
Lab#t: 78G2225 -

Projoct #: 07330

Date: 6/20/2007

Sampled By: R. Owens
Date! 7/2/2007

Type of Sample:  Pootly-graded gravel with st and sand

Location of Sample: A-4 at 5'
Sieve Analysis, ASTM C436

Tested B_y:_-A. Whipple
__Authorized By:Client

Date: 6/29/2007

Test Standards are ASTM unless otherwise noted,

Sieve Size | % Passing Specificatlo Test Result Spao‘Iflcatioﬁ.T-es.t"St-andard
Cumulative : _ . 1.
125.mm- 5" ' Natural Melsture Content, % 12.2 : D2218
100 mm.| 4" Liquld Limi¢ [ D 4318
75 mm 3" _ P-Iastlc’lty_ Index D.4318
50mm | 2" Unifled. Classiflcation System | poadsr
37.6 mm| 142" {IAASHTO Classlfication System AASHTO M144
286mm | 1" I ' '
19mm | 374" 100 N
125 mm| 442" 56 % Gobbla % Gravel % Sand % Slit-Clay
9.5mm{ 3/8" 50 >3" < 3" - #i < #4-- #200 <H#200
4,75 mm|  #4 46 0.0 - 540 34.5 R
J[2.00 mm| - #10 31 . , —
[ 425 um | #40 26
150 um | #4100 18
T5:pum #200. 1.5
Log(x)
Tgtoge Ea /2" A" A 172" 3/6" #4 #10 #16 #30 0 #80 #100 #200
- 7 T T T : . 100
e NI S i
: Ins SN R EEE N i} o0
5 \ | ARREE S
s et ETE TN T A
s \L—*-\ SIEEE .
: IR L C N PP
: o - — - : 40
q i TN ay T S | e
: il N ER R} S |
E i T o E
; ot vl i T T} 20
s s - | T
; i : 0o ! L N A |
100 mm 20 mm 10 mm & mm 2m 1 mm 0.6mm 0,3 mm 0.4 mm
Siove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 o Fax

: (435) 986-0568




SOIL CLASSIFICATION REPORT

Client: Creamer & Noble Engineers : : : Date of Report: 7/3/2007

435 East Tabernacle . _
+ 8t George, Utah 84770 _ ‘ . Reviewed By:

Lab#: 7562233

Project; ‘St George Replacement Airport. . . _ g Project#: 07330
Location: St George: - Sampled By: R, Owens:’ Date: 6/29/2007
Type of Sample: . Silty/ Claysy sand : ~ Tested By: A. Whipple - Date: 7/212007
Location of Sample: A-6 at 2' _ ' : Authorlzed By:Client Date: 6/28/2007
Sleve Analysis, ASTM C136 : Test Standards are ASTMunless otherwlse noted,. . _ _
Sleve Size '%' Pass_lng -Specification| Tast : Result [Specification Test Standard|
- Cumulative i : . _ :
125mm | 5" Natural Molsture Content, % : 58 | _ D2216
_ ;1:'00 mm 4" Liguid Limit 1. _ D4318
Bmm | 3" |[Prastictty index 1 - T D4318 |
50mm | 2" Unifled Classification System .  D2487
378 mm| 141/2" AASHTO Classlflcation System ' AASHTO M148
25 mm 1" ' ' ' ' '
I 19mm | 3/4" . _ . oL
2.5 mm| 172" 1 | % Cobble % Gravel  %Sand’ % Silt-Clay
95mm | 3/8" 1 | > 3" <3" .4 <4 #2000 < #200:
475mm| #4 | i A 0.0 0.0 70.9 294
200mm|  #10 100 - ' ' - '
425 ym | #40 95
150-pm 1 #100 - 49
1 75 um #200 291
| Logix)
6" g" 3" 1442 1 3l 1t aph . #4 #10 #16 #30  #40 #60 #100 - #200
: — " : e - T _ : : . 100
: : I . i N : I
: : IR = - \\' ‘ e 00
5‘ 1N - L N H
-i I N e
o E E : : E E E E E g i ) i 50 S
| L LN
N
| | 1 R - | -
. Ak : - B : I 9
190 mm ‘20 mm 10’ mm & mm 2mm- 1mm o6 mm 0.8 mm 0.1 mm
: Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 » Fax: (435) 986-0568



Cllent: Creamer & Nobia Engineers
435 East Tabernacle
St. George, Utah 84770

Project: St George Replacement Alrpott

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
" Reviewed By:
Lab#t: 7862236

Location:St. Ca_eorge

Type of Sample;

S_Ilty / clayey sand:

Sampled By: R, Owens

Project #: 07330. .
Date; 8/26/2007

l.ocation of Sample: A-7 @.2'

Tested By: A. Whipple

Date: 7/2/2007 -

Authorized By:Cllent

Date: 6/29/2007

Sleve Analysis, ASTM €136

Test Standards-are ASTM unless otherwlise noted,

1 % Passing

Sleve Size. :
IGY I [Cumulative

Specificatio

Test ‘ Result

Spacification

Test Standard

125 mm| 5"

HNatural Molsture Content, % 3.3

D2216

100 mm| 4"

{lLlquld Limit

D 4318

75 mm T 3"

I[Plasticity Index

D 4318

50 mm | 2"

Dry Unlt Welght, pof

1207 |

C29

375 mm| 1-4/2"

[IUnified Classification System

D 2487

25mm | 1"

TAASHTO M1

44

19 mm [ 3/4"

|IAASHTO Classifloatlon System

12.-5-mm?;_ 1/2"

9.5mm | /8"

% Cobble |

> 3"

% Sand
< #4 - #200

% Gravel
<3"-#4

% Slit-Clay
<#200

475mm| #4 100

72.3

0.0 8.1

276

2,00 mm{ #10 100

A25pum | #40 92

150 pm | #100 40

278

T5um | #200

8" " -l 11/2® 1"

pjam

Log(x)

38" . #a #10 #16 #30.  #40 #6860

#100

#200.

[
|
I
]
*
¥
.
.
1
'
'
'
1.
b
v
v
]
T
[
1
)
'
|
'
1
'
]
t
¥
*
*
'
*
*
»

160 pim 20 mm

10 mm Smm 1 m 05 mm 0.3 mm

2m
Sleve Slze

84 mm

80
1+ 60

40

100

o -
1180

- 70

Petcent Passing

£ 30

525 N, 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 o Fax: (435) 86-0568



SOIL CLASSIFICATION REPORT |

Client: Creamer & Noble Englneers
435 East Tabernacle

Date of Report: 7/3/2007

St George, Utah 84770 - Revlewed By: _

Lab#: 7562238 .

ProJect: St George Replacement Airport ' : Project #: 07330
Locatjon:St George ' B Sampled By: R, Owens Date: 6/29/2007
Type of Sample:  Sandysilt/ clay : Tosted By: A. Whipple  Date: 7/2/2007
Location-of Sampl'e:.A-B_ @ 2' ' _ _ Authorized By:-CIient_ : ' Date: 6/29/2007
Sieve Analysls, ASTM C136 Test Standards ate- ASTM unless otherwise noted. _
Sieve Slze % Passing. Spocification Test - Result |Speclfication Test Standard
_ Cumulative ; . ' o : :
1285mm| &§" ' : Natural Molsture Content; % : 5.4 o 1 - D22is
100mm;| 4" [(LIquid Limit - |  Dasts
L7emm | 3" {lPlasticity index . | D431s
- BOmm | 2" Dry- Unit Welyht, pef - R ' ¢ 29
37.6.mm| 1-1/2" Unified Classificatlon System | o D 2487
' 25.mm 1" {|AASHTO Classiflcation System ‘ f . |aasHTO M14
A9 mm | 3/4" - ' o 5
128 mm| 12" ' - %. Gobble % Gravel ~ | % Sand % Silt-Clay
9.5mm | 3/8" ' _ o >s <3"-#4 | <w4-#200 | <#200
475mm| #4 | 100 RS 0.0 04 E| 441 : 555
2.00mm|  #10 . 98 1 : : '
| 425pm | #40 | 92
150 um | #100 | 67
I 75pum | #200 | 555
Log {x}
&" " 3" L F7 A LT 172" ant #4 #190 #16 #30 w40 F60 #100 #200
iy — - " i = A T : . 0
: a A K 3,__,__%‘__,%\_ | L4l e
f IR TN
: 2 B N _ Vi o b | P
: | IR C v Lo ' _
: A I I DN |
‘ [ EI A A Y I Vi ol | \| g
B | o e e &
e
s R e
a 1|8 I ERINE A
g IR ] B |
- e o Dl ‘ ; A
100 mm 20mm 10 mm Smm 2mm 1t 06mm 0.3 mm _ 04 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 « Phone: (435) 986-0566 » Fax: (435) 986-0568
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Cllent: Creamer & Noble Engineers
435 East Tabernacle '
st. George, Ulah 84770

Project: St George Replacement Alrport

NEE

°R

ERING

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Reviewed By:
Lab#: 7862239

Project #: 0_7330

Location:St, George

Sampled By: R, Owens Date: 6/20/2007

Type of Sample:

Slity 7 Clayey

sand

Tested By: A. Whipple Date: 7/2/2007

Location of Sample: A-8 at 10’
Sieve Analysis; ASTM €138

Authorized By Client

Date: 8/29/2007

Tost Standards are ASTM unless otherwlse noted.

= : - —
Sieve Size /°_ Passing Speelflcatlonm “Tost Result |Specitication Test Standard
_ Cumulative _ :
125mmt 5" | : 1 Natural Molsture Content, % 7.3 D2216
0omm| 4" | [[Ltauid Limit D 4318
Bmm | 3" - Plasticity Index . D 4318
50mm | 2" llunifted Classifisatlon System D 2487
[37.5mm| 112" {/AASHTO Classification System. |AASHTOM14]
(25mm | " ' '
1 19 mm 3/4" 100 _ |
1125 mm| 172" 98 % Cobble % Gravel % Sand % Sllt-Clay
9.5mm| 318" | = 94 >3" . < 3" - < #4 -#200 < #200
4.75mm|  #4 | 88 0.0 11.8 71.5 16.6
2.00mm| #10 82 - .
425um | #40 70
L1580 um | #100 24
75pm | #200 16.6
: Log(x) _
6" g" 3" 142" A " 142" 4" #4 #10 e #30  #40  #50 #100- #200
: - : : : : - , , B 100
=l T T T
: 3 N T AR B
i A S B =, SN SRR A
: i {IREE nns SR o
: f . SRR ' i o
z (S THEREIN o
. | N i
: 5 : ; | : NG 8
; {0 % e e N
5 i 3 . AR A I
: ? R R . - N
+ ! ' ' H H [ H ' H ]
E : i (R SRS "
. : i - 4 :i . |
400 mm 20 mm 16 mm &mm 2 mm 1 mm 05mm 03 mm 01 mm
Sieve Skze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



Cllent: Creamer & Noble Engineers
435 East Taberriacle
81, George, Utah 84770

ProJect: St George Replacement.Alrport

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007
Revlewed By
Lab#: 7562262

Project #: _9_7_9_9_0____

- - Locatlon: 5t, George

Sampled By: R. Owens

Type of Sample:

Silty / clayey sand- with gravel

Date: 6/-29/_2_007
Tested By: A, Whipple

Location of Sample:L3-2 @ &'

Date: 7/2/2007

Authorized By:Client Date: 6!29]2007

rSlcave Analysis, ASTM C136

Test Standards are ASTM unless otherwise hoted,

Sieve Size % Passing 'Speclficatiof Test Result |Specification Test Standard
. . .| Cumulative . : - . -
1268 mm 5" ' Natural Molsture Content, % 86 02216
1100 mam 4" kiquid Limit ) D 4318
75mm | 3" Plasticity Index D 4318
50mm | 2" Dry Unlt Welght, pof 107.6 c 20
37.5.mmj| 1-4/2" Unified Classlification System B D 2487
25mm | 1" 100 AASHT O Classifloation System AASHTO M145
19 mm | 34" 90 B : _ _
125 mm| 12" 82 % Cohhle % Gravel % Sand . % Slit-Clay
9.5mm | 3/8" 77 R < 3"~ #4 <#4 - #200 <#200
A4.75mm|  #4 69 0.0 314 44,3 24.3
2.00mm|  #10 59 '
| 425um | #40 49
450 um{ #100 | 36
i 75um | #200 24.3
_ Logix) .
6" 6" 3" 112" LT 172" 3" #4 #10 #16 #30  #40  #60 #1090 #200
. s T T - 100
e i - : s B
: | - . ‘ : : . |
. H . \u.\ P HERE ) : .
: T R ‘ |
: : T SRR ; :
: : Lt G e i o L
L ft i :, T = - g
: i : i b il :\ DL 8
: i ; i B X b E
5 L AR \\\
z IR T AN i
' At SN IR 85 0 N O S T |
100 mm 20 mm 16 mm 6 mm 2 mm 1 mm 05mm 6.3 mm 0.1 ram
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 e Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Cllent; Creamer & Noble Englhesrs
435 East Tabernacle

. 8t George,

Utah 84770

Dato of Report! 7/3/2007
‘Revlewed By: '
Lah#: 23622'64

Project: St George Replacement Airport Project #: 07330
Location:Si, George. Sampled By; R, Owens Date: 6/29/2007
Type-of Sample: Sar@d_y st/ clay Tested By: A, Whipple Date: 7/2/2007
Location of Sample: LS-2 @ 15' Authorlzed By:Cllent Date; 6/29/2007
Sleve Analysis, ASTM C136 Test Standards are ASTM unless otherwlse noted, '
] T % Passing |, C ' . ' . . .
| Sieve Size Cumulatlve Specificatio | T.est Result .Speclflcatlon‘Test,Standal‘.d_
126mm| 8" ‘ ~ [INatural Molsture Content, % | B3 © D2218
[100mm| 4" Liquid Limit - [ D 4318
{ 75mm 3" _[[Ptasticity Index D 4318
50mm | 2" {{Unlfled Classification System - Do2487
1375 mm| 1-1/2" IIAASHT O Classification System [AASHTO M14¢
25mm | 1" ' - B '
19mm | 34" -
125 mm|  4/2" 180 % Cobble - % Gravel % Sand % Silt=Clay
1 9.5mm/| 38" 99 »3" <3 4 <§d4-#200 | . <#200
475 mm|  #4 97 0.0 29 39.2 58.0
2,00mm) #10 06 '
425 pm | #40 | 9
 A50-um- | #1100 | 84
L 75um | #200 58,0
Log{x)
[ 3" 1 A" 3 12 s } #4 #o #1% #30 #40- HE0 #1090 #200
' " - ' ' N j T S T ‘ 1o
s' HIRE R R e W -t o
s {EEET N SR L IR N
; Ly I
s AR Hiln N §
| e - e
: i ' i L : | PN
; i : i T : : : 4
5 =‘ 5 - R f i
: 5 - SRS N ; L Lo
i (I 1. i
: i ; | Pl : ik L,
100 mny ©20mm 10-mm Toamm 2mm 1 mm 0.5mm . 0.3mm 0.1 mm
Sleve Slze. . -

525 N. 3050 E. Suite 3, St. George, UT 84790  Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Client: Greamer & Noble Engineers
435 East Tabemacle .
Sl Georges, Utah 84770 Reviewed By:

Lab#: 7502265

Date of Report: 7/3/2007

Project: St George Replacement Alrport S Project #i 07330 _
Looation:st. G"eorge _ - _ _ | Sia'm'pledi By: R. Owens. . Date: 6/28/2007
Type of Sample:  Silty/ clayey sand with grave! _ Tested: -B_y: A. Whipple Date; 7/2:_’2007

Location of Sample:|.5-3 @ 10 ' - Authorized By:Client Date: 6?29/2007

Sleve Analysis, ASTM -C136 Tost Standards are ASTM unless otherwise noted.

0, ;| R - + ) A
Sleve Slze /o Passing Speclficatio Test Result [Specification Test Standard||
Cumulatlve| _ - 1
A125mm| 5" {[Natural Molsture Content, % | &8 : D2216
100.mm | 4" [[Eiguld Limit D 4318
d 78mm. [ 3" Plasticlty Index : j ) - D 4318
50-mm o Unlfled Classification System ; [ | Do4g7 | .
375 mmy 142" | AASHTO Classification System - AASHTO Mi144
25mm | 1" 100 - :
19-mm | 34" 98 o
125mm| 12" | 85 e % Cobble % Gravel . % Sand: | %Ssit-Clay
‘8.5mm | 3/8" 80 R > 3" <3"-#4 <#4-#200 <#200
IA4TE mme|l  #4 67 00 380, 50.0 ’ 174
2.00mm| #10 56 - ' ' _
[L#426pm | #40 | 49
| 150 um | #100 31
1 75 um #200 | 17,1
Log(x) _
gt g R T A LY T Y CR #4 #10 #16 #30 w40 wop #100 #200
e * ™= Y 2 N At B : T T : L
\ B T NS LD U N T S |
— e RN é -t
! i N 2R N ! ;
| s T TS . SR S
: : : ! E : ) : 3 3 : ' E : .- B0 -
: ! : o ek LR R [ A -
| AN I e = 2 S g, 4
| L SR NI
5 T AR \\\
s T R
; I A S 2R ' -
: _ ! j ?‘ E ! E ‘ H ' o
L 100.mm 20 mm 10 mm Gmm Slove i Zmm 1 mm 06mm  0.3mm 04 mm
eve Shze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax: (435) 986-0568



LAN

ESTING

p .

ENG INEE

Client: Creamer & Noble Enginesrs
435 Easl Tabernacle
St George, Utah 84770

Project: St George- Replacement Alrport -

RING

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Reviewed By:
Lab#: 7562266

Project #: 07330

Location: St George

Sampled By: R, Owens Date: 6/29/2007

Tested By: A Whipple  Date: 7/2/2007

Type of Sample:  Silly / clayey sand‘_
Location of Sample: L8-3'@ 15

Authorized By:Gllsnt Date: 6/20/2007

Sleve Analysis, ASTM C136

Test Standards are ASTM unl

ess othefwise noted,

g T T .
Sleve Size *Passing Speciflcatio Test Result |Specification Test Standard
—_rCumulative I _ : i
125 mm. 5" : Natural Moisture Content, % 4.4 2216
1100mm | 4" HILTeid Limit - D 4318
75mm 3", Plastlclty Index . . D.4318
s5omm | 2" lUnified Classification System . D24s7 4
37.5mm} 1-1/2" AASHTO Classification-System |AASHTO M148:
25mm [ 1" * '
t9mm | 34" 100 - e _ _
12,5 mm/| 472" 94 % Cobble % Gravel % Sand % Slit-Clay
9.5 mm 318" 21 > 3" <3" -#4 <4 -#200 - < #200
475mm|  #4 86: _0.0 138 62.3 239
2.00mm| _ #10 81
425 um. | #40 75
150 um | #100 52
75.pm | #200 23.9
. Log(x)
g" " 3" RRIFA "ot 2" am" #4 #19 #16 #0840 BE0 #100 H200 -
" - - - e . 100
s sl SRR g ) o0
NS SN O S 111 1 N R
N b i . : ' S e 1 A S
: ; rend o — . ; 70
: o I L ; I | ¥ §
E i e I IO . N
s i AN 5 \\
s A1 R N SEEN . LM
s IR . ; L A
¢ ' iR a Bl S|
00 men 20 mm 10 mm ] 2mm 1'mm e6mm  0,3mm 0.1 mm )
Sieve Slze :

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 e Fax: (435) 986-0568



Client: Creamer & Nohle Enginaers
435 East Tabernacle
8t ‘@George, Utah 84770

Project: Si. Geerge Replacement Alrport

SOIL CLASSIFIGATION REPORT

Date of Report: 7/3/2007 -
Roviewed By: '
Labtt: 7562267

Project #: 07330..

Location:St; George

Sampled By: R. Owens Date: 6/26/2007

" Pate: 7/2/2007

Type of Sample: Sty / clayey sand"_wlth gravel Testad By:-A-. -Whlhple-
Location of Sample:1S-4 @ 5' . Authorized By:CIIent Date:6/20/2007
Slove Analysis, ASTM C136 __ Test Standards are ASTM unless otherwise noted. _ '
Sieve Size ;% Passing Specification Test | Resutt ‘:Speclflca'tl_o Test Standard
J Cumulatlve ‘ : . : ] . :
I 128.mm| 5" HNatural Molsture Content, % 9.4 . D2216
100mm| 4 | Hilquid Limit D438
75mm | 3 ~|[Plasticity Tndex D4318
S0mm | 2" | |[onifted Classification System 1 Doasy
375 mm| t-1/2" {|AASHTO ¢lassification System T AASHT O M144
25mm | 1" : i o
19mm | 3/4" 100 | |
25 mm| 1/ 97 % Cobble % Gravel % Sand - % Slit-Clay
9.5.mm| 38" 95 >3" <3 #4 < #4200 C<#200
4.75 mm|  #4 84 0.0 159 53,4 307
200mm| #1¢ | 70 o SR
425pm | #40 | B8
150 um | #100 | 42
S 7Eum | #2000 | 307
Log{x)
6" 5" an 112" " apn 12" s #4 C#0 #16 H30. HA0 %50 ©#oo #200
o * - . e T T 100
: e U B Vi ' 5 |
L S et ‘:. b o
i JIEEETE SEET B0 A
3 ! ol | i W
\ f H vl " Pt L - L 1 . 60
' A T A 1~ : o | q
e | SN SE1NNN I U
RTINS N Y
5 S IR A SRR NS T -
' . ' i ! : P i ) : ' o
100 mm 20 mm 10.mm Smm 2mm 1 mm 0.6 mm- 0,3 mm 01 mm
. Sleve Size .

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 & Fax: (435) 986-0568



ANDMARK

STING & ENGINEERING

TE _
- Client: Creamer & Noble Engineers

435 East Tabstnacle
8t George; Utah 84770

Project; St George Replacement Airport

SOIL C_LASSIFICATIQN' REPORT

Date of Report: 7/3/2007
Reviewed By: -

Lab#: 7562268

Locatlon:.st.‘Gaorg.ef

Sampled By: R, Owens ____ Date: 6/29/2007

Project #: 07330

Type of Sample:  Sandy slit /clay

Testod By: A. Whipple Date: 7/2/2007

Location of Sample: .8-4:@ 10'

Authorized By:Cllent _Date: 8/29/2007

Sleve Analysis, ASTM C136

Test Standards are ASTM unless otherwise noted,

'%-Passing:f. e , - L
-SI’eve Size | | Cumulative :S_peclflcatio . Teost Result SpeélficgtlonzTest Standard
125 mm’ 5" ' _[[Natural Moisture Content, % 9,3 D22186
{100 mm| 4 J[Liquid Limit | D 4818
Z5mm | 3" Plasticify Index_ D 4318
50 mm " [[Dey Unlt Weight, pef 02,8 c29 |
37.5mm| 142" _ [[[Unified Classliflcation System . D487
25mm | 1" 100 AASHTO Classification System AASHTO M14§J
19 mm 34" 98 ' . . I -1
125 mm| 12" 97 % Cohble % Gravel % Sand % Silt-Clay
‘9 5mm | 3/8" 97 >3" <3"-#4 < #4 - #200 <#200
4.75:-mm| - #4 96 0.0 4.1 46,1 49.8
2.00mm|  #10 95
[ 425um | wao | 02
150 pm- | #100 4]
_ 75pm | #200 49.8
[ | Logty)
6" " Co 112" 1" 4" vz s f#4 #10. #16 #30  #40  #B0 #100 #200
- v — : r - 100
: | - s ~ | | e
1 NN ¥ I I T ! : )
s Lof bl IS
i L1 {H NN A N
s IS LR N
HHASE RN
: - - -
E S R e
: i ; : SRR ; : \
100 mm - 20 mm 10 mm & mm 2mm 1 m 0.5 mm- 0.3 mm 04 mm
’ Sleve Size

525 N, 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 » Fax: (435) 986-0568



ATESTING & ENGINE

Cllent: Greamer & Neoble Englneers
435 East Taberhacle
31, George, Utah 84770

Project! St George Replacemsant Alrport

RING

ERIN

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviawed By:

Lab#: 7862269

“Locatlon:St. Geerge:

‘Sampled By: R. Owens

Project#: 07330 .

Date! 6/29/2007

Typeof Sample:  Slity/ clayey sand with gravel

Tested By: A, Whipple

Date: 7/2/2007

Locatlon of Sample; L85 @ &'

Authorized By:Client

Date; 6/29/2007

Sleve Analysis, ASTM C136

Test Standards are ASTM unless otherwise. noted,.

: % Passing | ) . : ' . — _ . el
| Sieve Slz§_ | cumulative S_pgclflf:atlé | .Test Result Speclfloat_loh,T.est.standard:.
125 mm §" ' Natural Moisture Content, % 15:4 ‘ 02216
[ 100:mm 4" ([Liquid: Limit D 4318
_75mm . 3" [[P1asticity Index D 4318 -
1 somm | 2" Bry Unit Weight, pcf 83.0 020
11375 mmd  1-4/2" _ - [lUnifled: Classiflcation System D 2487
25mm | 1" 100 [[AASHT O Classlification System AASHTO M144
[ tomm { 3" 85 e ' :
12.5mm|  1/2" 75 % Cobble % Gravel % Sand % Silt-Clay
9.5mm|  3/8" 72 >3" <3" . #4 <#4.- #200 - < #200
475 mm|  #4 61 0.0 38,6 404 21.0
(l2.00 mm|  #10 54 '
425ym | #40 46
150 um | #100 33
7 um | #200 2.0
. Log(x}
"o 3 112! 1" s {i2"* 58" T #0 #16 #A #A0 HS0 #i00 Hz00 .
" - I N 7 T » . ; 100
5 \\ | R . Lt oo
: NG b SR N 1 a0
E HE ™S IER R :\ o
: s SRS K
: |- e B | LI
| i1 S o AL N ? | P
g ' ' - LT ' -3
' i , P ' 17T ' g
2 | il ; I i LR
: : : L : E o0
: E REE T 0 20
' I : i ik : »
100 mm 20 mm 10 mm 8mm 2rmm- 1.mm 08mm 0,3 mm 4.1 mm
: Sleve Slze

525 N, 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 e Fax: (435) 986-0568



Client: Creamer & Noble Engineers
435 East Tabernacle
8, George, Utah 84770

Project: St George:R.e.pIacement_ Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

'RevleWed By:

Lab#: 78G2272

- Location:8t, G‘eorge

Samplod By: R. Owens Date: 6/20/2007.

Type of Samplo:

Slity / clayey:

sand

Project #; 07330

Tosted By: A Whipple ~ Date: 7/2/2007

Locatlon of Sample: L5-6 @ 5'
Sieve Analysis, ASTM C136

Authorlzed By:Client

Dater 6/29/2007

Test ‘Sfand ards: are ASTM:unless otherwise noted,

Sieve Slze | > PasSING | ificatio Test ' Result |Spedification Tost Standard
_ Cumulative| i _ - ; —
125 mm| 8" Natural Molsture Content, % 8.7 D2216
100mm| 4" - iuiguid timit ' D 4318
75:-mm 3" {{Plasticity: Index 4 D 4318
[ s0mm| 2" [ilpey Unlt Welght, pef 98,3 C29
137:5 mmj 172" Unlfled Classlflcation System ' | Doas7r
25mm | 1" _ HAASHT O Classification System AASHTO MA4E
19mm | 314" 100 _ _ _
12.5mm| 172" 99.. % Cobble % Gravel % Sand % Silt-Clay-
95mm| - 3/8" 08 > 3" < 3" i < #4 - #200 <#200
4,75 mm|  #4 89 0.0 10.7 57.2° 3241
2.00 mm|  #10 79 '
425 um | #40 70
{180 um | #100 52
765um | #200 32.1
Log(x)
g" - g" 3" 112" L1 1 3e" #4 - #10 #16 W30 #40 #6560 #1090 #200
- " ; - - — . : + 100
: i SO i L Lo
: f S it a - : |t 80
. ] T S i § :
i ; 3 " i : b 80
: i : o N ] |
: : -t e T
L g
] a IR S L . N 4
s Lo S L I
. : : I I T i :\ 40 &
: A B : Ly =
:  HE IR . e | |
: : il | il i -
i )| ; b Ll
100 mm 20 mm 10:min 5 mm 2min 1 mm 05mm 03 mm 4 mm
- Sieve Size

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 e Fax: (435) 986-0568



LANDMARK

TESTING & ENGINEERING

Cllent: Creamer & Noble Engineers
435 East Tabernacle:
‘St George, Utah 84770

Project: St George Replacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Reviewed By:
Lab#; 7962276

Project #: _0.73.30.

Locatlon:8t, _G_e_orge

Sampled By; R, Owens Date: 8/29/2007

Type of Sample: . Sllty/ clayéy sand

Tested By: A Whipple ___ Date: 7/2/2007

Location-of Sample:L.S-7 @ 2'

Authorlzed By:Client Date: 6/29/2007

Sleve Analysis, ASTM G136

Tést Standards. are ASTM unless otherwlse noted,

o P 1 ; ) : 7
Sieve Size | % Pa_s_slng Specification|| Test Result [Specificatlon Test Standard
. |.Gumulative : =
126 mm| 5" : lINatural Moisture Content, % 8.0 D2216
l1oomm| 4 : Liguld Limit _D4318
- 75mm | 3" Plasticlty index : D-4318
I 50 mm’ 2" lory Unit Welght, pof 97.8 - G20
37.5mm| 1-4/2% | 100 Uniflad'clas_slﬂcat[bn System - D2487
1 25:mm. [ es [AASHT O Classification System TaasHTO Mi45
19mm | 3/4° 93 — —
125 mm|__ 172" 83 "% Cobblo % Gravel . % Sand % silt-Clay |
lo5mm | ams" | 02 - <3"-#4 < #4 - #200 <#200 -
4,76 mm{ #4 00 0,0 10.0 46,6 434
2,00mm|  #10 87 I
425 pm.| - #40 80
150 ym | #100 586
75um; | #200 43.4
Log{x)
g g " 112" "oz LT #4 10 #16 #30  #A6 %60 #100 #200_
. . - . . : —_— . . - ' . 100
; NI |EEER R 2| .
: A e e N | 1 |
—— 4 e = T T i 80
! ! g ! : N | N
: ! " : ; — B . 70
. . T O : N : :
: A e : - \\. 160 2
| IR . ; Pl S -'wg
: -. ! o Pl ! = ™~
s L o e &
s N 3 ] |
's 1 L | .|
§ I SRR o
: : I : B A
100.mm 20.mm 10 mm 6mm Zimm 1 mm 06mm 0.3 mm 0.4 mm
. Slove Slze

525 N, 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 o Fax: {(435) 986-0568



LAN ‘M

TESTING &

E

NG|

NEER

Cllent: Creamer & Noble Englneers
435 East Tabernagle .
St, George, Utah 84770

Project:

L.ogatlon:St, George.

. 8t, Geerge Replacement Alrport

N

'SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Revlewed By:

Labi#: 7562278

T-S(pe-of:Sample:

Silly / clayey sand

Tested By: A, Whipple

Location of Sample:LS-8 @ 2!
Sieve Analysis, ASTM-C136

Test Standards are ASTM unless otherwlise hoted,

S'ampl_ed By: R, Owens

Project #: 07330

Date: 6/29/2007

Date: 7/2/2007

~ Authorized By-:CIIenl '

Date: 6'/-29_."2007

0, ] . - . :
Sieve Slze % Passing ‘Speciflcatio Test - Result |Specificatlon Test Standard|
7 | Cumulative _ 7 . _ ‘ ] A8
126 mm| - §" Natural Molsture Content, % -2.9 D2216
100 mm | 4" (ILiquld Limit ' D 4318
Bmm | 3" Plastlcify Index D4318
50mm [ 2" ||unified Classlfication System D 2487
37.5mm| 1-112" |[AASHTO Classlfication System AASHTO M14g
§ 25mm. | 1" '
[1gmm | - 31" _ : _ .
42,6 mm|  1/2" 160 % Cobble % Gravel % Sand. % Silt-Clay
9.5mm | 3/8" 100, > 3" <3" - #4 < #4 - #200 <H200.
a7 mm;  #a o7 0.0 2.9 714 257
2,00 mm| __ #10 92 : =
425um | w40 | 58
50 um | #1000 37
75um | #200 257 |
Log{x)
8" " 3" 1420 1" aar /2" 358" #4 #10 #16 - #30  #40  #60. oo 200
; » - , S——— — . . ——rp 100
! ! : I Pb ] | :
: : : N I~ S : e |
a_ [ 1R B IR NG R N |
§ I NI 6 K B 1
Ao — N
:- BRI R b I P
; : S ~{ :
: : ot v A L g
' - I Vi ! CY | S
s /AN . e I
i A IS I 5 -t | S
-
: : IR ot : .5 E - o
100 mm 20 mm 10 mm G mm 2 mm 1 mm 05mm 0.3 mm 0.1 mm
Bleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax: (435) 986-0568



Cllent: Creamer & Noble Englneers
435 East Taberneacle.
&t George, Utah 84770

Project: St, George Replacement Airport

S

OIL CLASSIFICATION REPORT

“Date of Report: 71812007
Reviewed By:
Lab#: 7862280

Project #:; 07330

Location:St, George

Type of Sampler _Clia,yey sand

Location of Sample: LS-9 @ 7'

Sleve Analysis, ASTM C136

- “Test Standatds are ASTM unless otherwise noted.

Sampled By: R, Owens
Tested By: A. Whipple
Autherlzed By:Client

Date: 161’29)’2007
Date; 7'{2!_2007‘
Date: 6/29/2007

Sieve Slze % Pas.slng, Speclficatio Test Result |Specificationf Test Standard|
i [ Cumulatlve ‘ _ :
125mm| 5" : Natural Molsture Content, % 3.7 02218
100 mm 4" Lbqule Llmlt 39 D438 |
7B mm 3" |Ptasticity Index 21 D438 - |
| 50mm | 2" :U.n'lflecl-Classlﬂdatlon-System } scC . bo2ds?
37,5 mmi{. 1-1/2" -AAS_HTO-C‘lassifl'c_atlon::System A-B(3) AASHTO MA44
25mm | 1" : ' ' o
19mm | 314" _ . _ _ .
125 mm| 1" % Cohble % Gravel % Sand % Silt-Clay
9.5 mm 38" > 3" < 3" -#4 < #4 - #200 < $#200
e 78 mm|  #4 100 0.0 0.4 61.1 385 |
2,00.mm| _#10 99 N
F425:um | #40 _85
150 pm. #100 6_1
T5um | #200 38.5 .
Loa{x)
e gt 3 1Y A At g s # #10 #16 #30© #4D  #50 " #100 #200
y " (s A T T L i
- ' IRE R T e
e NS N C LTINS 1w
-= ISR L INC
e R TN
- (A e e e e
: i (NN - | : et
SR RRENE e
: ; RN SRR [
100 mm 20 mim 1¢ mm § mm 2 mim 1mm t6mm  G3mm 04 mm
Slove Size ’

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 o Fax: (435) 986-0568
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Client: Creamer & Noble Englneers.
435 East Taberacle
8l. George, Utah 84770.

INEERING

Project: St. George Replacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:

Lab#: 75G2048

Location: St George

Sampled By: R, Owens . Date: 6/29/2007

Project.#t; 07330

Type of Sample:

Fat clay

Testod By: A, Whipple Date; 7/2/2007

Locatlon-of Sample: WT-3-@ 12'

Authorized By:Client Date: 6/29/2007

‘Test Standards are ASTM unless-otherwise noted.,

Sleve Analysls, ASTM €136

SleveSize | 7 Passinglq,  oificatio Test Result |Specification Test Standard
Cumulative _ _ .
4258-mmt 5" : [INatural Molsture Content, % | D2218
400omm | 4" [l Edguid: Limit 53 D 4318
Emm | 3" [[P1asticity Index 2b D 4318
[.50mm | 2" |[Urified Classificatlon System " . Do24s7
(137:5 mm{ 1-1/2" IAASHTO Classification-System [AASHTOM144
26mm | 1" ‘
1| 1% mm 3/4" L .
(125 mm| /2" % Cobble % Gravel_ % Sand % Silt-Clay
19.5mm]| 3/8" > 3" <3".#4 < #4 - #200 <200
154-..'(51mm:_ _#4 0.0 0.0 0.0 . 0.0
2.00mm|  #10 :
426 pm | - #40
| 150.-um | #4100
75 um: | #200
o Log{x)
" 30 112" 1" 34 172" 38" #4 #10 #16 #30 #40 #E0 #100 #200
o " T - ' ' T 1%
s {IRR S b e
s s s : s i
:_ Lol SN -
5 T I R w2
z {1 1R L I | %5
e SR R e
- | : s A o
: i : 5 5 a_. | bt 20
: L : b b
100 mrn 20 mm 10mm 5 mm 2 mm 1 mm 0.5mm 03 mm 0.4 mm
. Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 e Fax: (435) 986-0568



LA

TESTING & ENG

G E

NG INEE

Client; Creamer & Ndb‘le Enginheers
435-East Tabemacle
St. George, Utah 84770

ProJect: St George-Replacement Altport

NG

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By: -
Lab#: 7862054

Project #: 07330

chatio n: 8t George

Sampled By:.R. Owens Date: 6/298/2007

Type of Sample:  Lean clay

Tosted By: A Whipple __Date: 7/2/2007

Locatlon of Sample: WT-3 @ 22'

Sieve Analysis, ASTM:C138

Test Standards are ASTM unless otherwlse noted.

Authorized By:Cllent

Date:6/29/2007

Sieve Size. % Pass".‘g\ Speclflcatio Test Restlt [Specificatlon. Test:Staridard
. Cumulatlive ) : . ‘
125 mm: 5" Natural Molsture Content, % 12216
400 mm| 4" {MLIquid Limit 38 D:4318
75mm | 3" Flasticity Index 16 D4318
{ 50mm | 2¢ Unilfied Classlficatlon System D2487
1878 mm| 172" {[AASHTO Classification System AASHTO M144
25 mm " o '
A9mm | 34" _ . . .
125 mm] 12" % Gobble % Gravel % Sand % SlitClay
'9.5mm | 38" > 3" <3"-#4 < #4 - #200 <#200
475 mm|  #4 0.0 0.0 0.0 0.0 .-
2.00mm|  #10 ]
11425 ym #40:
150 um | #100
75 um | #200
Log(x)
6" g§" 3" 112" "y 12" anp #4 #10 #16 30  #40  #60 #100 #200
t T Y ; Y T » e 100
'i f (IR E | -l
| {EAR z L |
i j i I SEEN IR -t
? ! et b 5 e =l b
i IR AR R SR RRmS i g
: : HEE S - AE N e i
é F it e it §
e 5 5 = e i o
z ; IS SN .
(NN SIIE AN |
: | | : Pt . ‘ 0
100 min " 20 mm 10 mm 5mm 2mm 1 mm 06mm  0;3 mm 0.4 mm
. _ Sleve Size

1525 N. 3050 E. Suite 3, St. George, UT 84790 s Phone; (435) 986-0566 e Fax

: (435) 986-0568



LAN

TESTING

&

E:

Client: Creamer & Noble Engineers.
436 East Tabernacle
St. Gaorge, Utah 84770

Project: St George Replacement Altport

MARK

NG INEER ING

SOIL CLASSIFICATION REPORT

Date-of Repart: 7/3/2007
Reviewed By:.
' Lab#: 7562204

Projectd#: 07330

Location: St George

Sampled By; R. Owens Dater 6/29/2007

Type-of Sample: Lean Clay _ Tested By: A Whipple Date: 7/2/2007
location of Sample: WT-4 @32 _ _ Authorized By: Client Date: 6/20/2007
Siave Analyeis, ASTM C136 _ Test Btzndards-are ASTM unless otherwise noted.
e o | % Passing. atior _ - gt Teaad
| Sieve Size Cumulative Spaciﬁca_tmn _ Tost : Rgsult Specification| Test §tandard
425 mim g" : Natural Moisture Content, % ' 02218
00mm| 4" liLiquid Limit. 46 D-4318
Il T6wmm | 3" Plasticity Index 22 D 4318
50mm | 2" flunified Classification System | D24s7
[37.5mm| 112" AASHTO Classification System {AASHTO M145
25mm. | 4"
19mm | 34"
125 mm] 12" - ‘ % Cobhle % Gravel % Sand % Sili-Clay
-9Emm 38" >3 <3" - #4 <4 - #200 <#200:
475mm| #4 3| 0.0 0.0 0.0 0.0°
2.00.mm| - #0 il :
426 g | #40
J 160pm | #1100
Toum | #2060
Logix) _
6" " 3" 112" 1 3" [P 4 #10 #i6 #30  #40  #50 #200
-—-q—g--—T v it T‘-—T- I---.I 'T » - - - - 100
- A s e ]
a RN = s -
H E . : B ' E 4 80 '_g'
: : : : |
i : : 2 T
]t : : : Lt §
E : 5 |
g s : |
e 5 o
- : ’ 0
100 mm 20 mm 10 mm 5 mm 2mm 1mm gsmm  43mm 0.1 mim
Slove Size

525 N. 3050 E. Suite 3, 8t. George, UT 84790 ¢ Phone: (435) 986-0566 & Fax: (435) 986-0868



SOIL CLASSIFICATION REPORT

T Y 4
he Ro

I 7¢ |
‘Date of Report; 7/3/2007

Cllent: Crea.mer.&..Noble-Englneers
435 Easl Tabernacle . '
8t George, Utah 84770 Reviewed By!

Lab#:; 7562054

Project: Sl George Replacement Alrport _ _ ' Project #: Q7330

Location: 5t George . ' - Sampled By: R, Owens. Date: 6/20/2007
Type of Sample: Lean clay : : _ Testad By: A, Whipple Date: 7/2/2007 _
Location of Sample;WT-5 @ 22" _ . Authorized By:Client Date: 6/20/2007
Siove Analysis, ASTM C136 Test Standards. are ASTM unless otherwise noted. . o
| Siovosize | Passinglo itication]) Tost | Result [Spacification Test Standard
- ) Cumulative} _ : : : | |
| 125.mm] -~ 5" ' - {[Natural Molsture Content, % ' T D2216
100mm| 4" J(Llguid Limit R D 4318
75mm | 3" .~ [[P1asticity Index 18 ) | pasts
 B50:mm 2" WUnified Classification System 1 1 poaas7.
37.5mm]| 1-1/2" AASHTO Classiflcation System R AASHTO M148
25.mm | _ ‘ '
19mm | 3/4" . o : . _
125mm{ 1 2" | _' : R % Cobble - % Grayvel % Sand . - % Slit-Clay
A 95mm |~ 38" | ' S-S . <3"-#4 < {4 - #200 <#200 .
{4.75mm|  #4 , o0 0.0 Y i 0.0
2,00 mm{_ #10 ‘ ' ' ' - -
425-.um |  #40:
j 150 pm-|  #100
I -75 g | #200
. Log(x)
6" g 3" ) 142" " 3" 172" 3" #e #10 M6 #3¢ #40 #60° ©#100 #200
T T N R R - - - — oo
AR - L Ll -
s N SN L 1
: NN . AN L,
E i E i it g
s RS R i
: i b | i Fl 1 : g
. i T T MR T [t &
5 1 . R I
: fii i) SN Lol
| RN SHAE i
! | ol ' Cid : : ! '0
100 mm 20.mm 10 mm 4 mm 2mm mm 08mm 0.3 min 04 mm-
Sleve Slze .

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



TESTING & ENGIN

ANDM

Client: Creamer & Noble E-ngineefé
435 East Tabernacle
St George;- Utah 84770

Projact: St. George Replacement Alrport

EERING

'SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:.
Lab#: 78G2060

ProJect #: 07330

Location: 8t George

Sampled B_y_: R, Owens- Date: 6/26/2007

Type of Sample: Lean clay

Tested By: A, Wh_lp_pl'e _ Date: 7/2/2007

Locatlon of Sample: WT-§ @ 12!

Authorized By:Cllent

SIeVe'.AnaIysIs-,_. ASTM-C136

Test Standards are ASTM unléss otherwise noted.

. Date: 6/29/2007

B

Sleve Slze % Passing: Spedificatio _ Tost " Result Speclflcatlon Test Stahdar-d
__|Cumulatlve _ | : | .
125 mm| B" - ' [[Natural Molsture Content, % D2218
100mm| 4" el it - 49 - D4318
75mm | 3" Plasticlty Index 25 ‘D 4318
50mm | 2" | [Unifted: Classification Systom. - Do2487 |
375 mm|  1-1/2" ' AASHTO Classificatlon System FAASHTO M14§
2Emm | 1" ‘ ' ' '
19 mm 3/_4'-' _ _ L _ .
125 mm|  4j2" % Cobble % Gravel % Sand % Slit-Clay
1 95mml 3" - 53" <3" -4 < #4 - #200 . <#200
4,75 mm; #4 0.0 0.0 0.0 0.0
2.00mm - #10 ‘
‘425 pum | #40
{| 180 um | #100
1 78-um | #200
L.og{x)
8" " 3" 112" ST b 12" 38" . #4 #10 #16 #30  #40 #560 #1400 #200
I - " T — ' - T —
E IR N : : - L
e e ' |
s S SHENE At 8
e ISRRIIEE. RN e
; iAne SSRRSRE! il B
z R SN a0
| IR SREE il 2
| e e e
L : : -l ' |
100 mm 20'mm- 10 mm & mm 2mm 1 mm G8mm  0.3mm 24 mm
Sieve Size

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 » Fax: (435) 9_86-0568



B ANDM RK SOIL. CLASSIFICATION REPORT
TESTING & ENGINEERING - |
Cllenty Greémer&'Nobl'a:E'nglneers . Renart: 7/A500;
435 East Tabernacle | - Data. of Report: 71312007
8t George, Utsh 84770 o Reviewed By:
' Lab#: 7562063
Project: St George ReplacementAlrport' _ ' ' ~ Project#: 07330-
Logatlon:St. George : : _ Sampled By: R Owens ___ Date: 6/29/2007
Type of Sample:  Falclay . ' : Tested By.:-_A. Whipple Date: 7/2/2007
Locatlon of Sample; WT-6 @ 32' . _ Author_lzed: By:Client ' Date; 6/29/2007
Sieve Analysls, ASTM C136 '_ Test Standards are ASTM unless otherwlse noted, .
Sleve Slze % Passing Specificatlo Test Result ':Spec'lfleatlon'fl"est Standard
. Cumulative] - |- _ :

[ r28:mm 5" Natural Molsture Content, % : . b221s .
100mm| 4" {|Liguid. Limit - N "D 4818
75 mm: g" [[Piasticity Index. - 3 D 4318
50mm | 2" " |[Unified Classification System T _ D 2487
375 mm| 112" [|AASHTO Classification System AASHTO M145
26mm | 9" I | |
19:mm_| - 344" : : _ . . _

[12:5mm| /2" N _ ' % Cobbhle - % Gravel %Sand |  %SNt-Clay
98 mm{ 3/8" | ' _ >3 ol <3"-w4 <#4 -#200 _ <#200
475 mm|  #4 : 0.0 - 0.0 ' 0.0 0.0
- |[2.00mm|  #10 : ' : . -
11425 um | #40
180 um | #100 |
5 um. | #200
Log({x) .
e ogt 3" 11" 1" 34" 172" ap* #4. #10 #16 #I0 #0 #50 #1007 #200
E - I o | b v ) v b ' | o, . " R LU
5 SRR AEEAE -
s il P e
5 SRR L =
. SRR o g
: i SN N -f Lo
s S SRR I
g (. s = g |
; i A : i : Ll
100 mm 20 mm 10 mm §mm 2 mm " Amm 0.8mm  G3mm 0.4 mm
: Slove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Client: Greamer.& Noble Engineers

Date of Report: 7/3/2007

435 East Tabernacls e _
8t. George, Utah 84770 _ Revlewad By
' Labi#; 7862064
Project: St George Repla'cement Alrport _ . . 'Project#: 07330
Locatlon:St. George ' _ _ _ ' Sampled By: R. Owens ' Date: 6/29/2007
Type of Sample;  Lean clay ' - Tested By: A Whipple __ Date: 71212007
Locatlon of Sample;WT-7 @ 7" ' - ' Authorized By;Client  Date: 6/29/2007
_Sleve Analysis, ASTMC136 - Test Standards are ASTM unless otherwise noted. e
SlovoSize | 1 Passingl g, o ification|| ' Test Result |Specificationf Test Standard
‘ Cumulative B . | _ S
125 mm| 8" | ' [[Natural Molsture Content, % o83 D2246
100mm | 4" Ciquid Limit - ' 23. | D 4318,
I 75 mm 3" Plasticity Index 12 1 | D4sts
I somm | 2" [[ory Unit Weight, pef | =508y | _c29
37,5 mm| 442" - ilGnifled Classification Systerm L ] |  Dogs7
25mm | 1" AASHTO Classlfication System ' ‘ _ AASHTO M144
19 mm | 314" 1 : _ . - o . : .
125mm} " | o I % cobble %Gravel |  %Sand |  %SitClay
195mm| 38" | | B > 3" <3".g4 | <wa-@200 | <#200
A75mm| _ #4 L 00 00 | .00 0.0
2.00mm{ _#10 B ‘
425-um | #40
| 450 pm | #100_ |
. 76pm | #200 |
| Log0)
g" 4" 3" 17z "o 12" 3" #4 #10 #16 #30 #4060  #50 #100 %200
T T T A — T T T 100
- i IR . e
5 ': ST S | L | P
5 i A - ﬁ
a bt e
5 % i a — o
: e - _ .
§ o SRR -
; 4 IR . _ s e _ A,
160 min 20 mm 16 mm G mm . 2 mm 1 mm . 08mm  G3mm 0.4 mm
. Sieve Size

525 N, 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 e Fax: (435) 986-0568



Client: Creamer & Nokle Englneers
435 Easl Tabernacle

St, George,

Uteh 84770

Project; Sf, -George Replacement Alrp.or_t

'SOIL CLASSIFICATION REPORT

Date of Report:. 7/3/2007
‘Reviewed By!
Lab#: 7862066

Project #: 07330

Losatlon:St. George

" Type-of Sample:

Lean clay

Location of Sample:

WT-7 @ 23"

Sleve Analysis, ASTM C136

Sampled By: R. Owens

Date: 6/29/2007

Tested By: A, Whipple

_ Dato: 7/2/2007

Date: 6/29/2007

Authorized By:Cllent

Test Standards are ASTM unless otherwlse noted.

Sieve Slze ./o_P.ass!ng‘ Specificatlo Test Result |Specification Test Standard
_ Cumulative] ‘ : I ~ _
125 mm. 5" | : {|Naturai Molsture Content, % : D2218 - ||
100 mm| 4" Liquid Limit 24 Di4318
75mm | 3" Plasticity Index. 8 D 4318
50mm | 2" Unlifled Classlification System  Dode7?
375mm| 142" AASHTO Classifloation System TaasHTO M""‘fg :
25 mm : 1" ' '
19mm | 34" - . _
125 mm| 42" % Cobble % Gravel %Sand % Siit-Clay. |
fto.5mm| 38" 3" <3 -#4 <#4 - #200 - <#200
4.75 mm_j L) 0.0 0.0 G.0 0,0
2,00 mm| #10 3
| 425m | #40
(150 pm | _#100
75um | %200
. ) Loy {x)
[l 3 142" A* 34 2" 38" #4. : #10 #16 #30 #40 #50 #100 #200
e * - T T . g . A
e el e e
s IS8 W L |
| e ! —»
5 J : — R o g
- e
; b T e &
s : I AR —ftor
s 1 SREN ;
b IR e
. : | Lo cid : ' ' 0
100 mm 20 mm 10'mm 6 mm 21 1 mm 0.6mm 0,3 mm 0.1-mm
Sleve Size

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



Cllent: Creamer & Noble Engineers
435 East Tabernacle:
Si. George, Utah 84770

Projact: ' St..George Raplacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:

Lab#: 7852068

Location: St; George

Sampled By: R. Gwens Date: 76/29/2007_

" Project #: 07330

Type of 8ample:  Leanclay |

Tested By: A, Whipple Date: 7/2/2007

Authorlzed By:Client Diato: 6/20/2007

Location of Sample:WT-8 @ 7'
Sleve Analysls, ASTM C136

Test Standards are ASTM unless otherwise roted. -

. FIE : .
Sleve Slze | 4 Pa.sslng‘ Speciflcation|| Test Result |Speclflcation Test Standard
_ : | Cumulatlve _ : _
126 mm] 5" [[Natural Molsture Gontent, % o D2216
(100 mm ] . 4 Liquld Limlt .30 D 4318
75 mm 3" Plasticity Index 13 D 4348 .
50mm | 2" lunified Classification System. D2487 - |
37.5mm| 1-1/2" {[AASHTO Classification System AA-SHTOM1:4‘?JE
25mm i 1" B .
1%mm | 3/4" _ e
125 mm| /2" % Cobble " % Gravel % Sand % Slit-Clay
g9.5mm | 3/8" >3 <3"#4 < H4 - #200 <#200 _
[475mm|  #4 0.0 0.0 0.0 00 |
112,00 mm] _ #10 ' " :
|L426.pm | #40
1 180 um | #1400
75um | #200
' Log{x)
g g " 112" "ooam 172" s B . #10 #16 #30 #4060 #100 #200
T T A T T 1 T 1o
e . i A E —tf o0
R R e
; | SR o " g
: {5 I N «g
| — ] e
s 1‘ e SRR it
5 : o | & i -
; (RN : = 5 |
i - : i : : : : ] : o
400 mim 20 rmm 1¢-mm 6§ 2mm 1 mm 05mm 03mm 0.1 mm
Sleve Size .

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 o Fax: (435) 986-0568



Client: Creamer & Noble 'Engln:eér.s-
435 East Tabetracle
8t. Georges, Utah 84770

Project: St. -Geofg_e. Replaoement Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
‘Reviewed By:.
Lab#: 7562069

Project#: 07330

Location: §t. George

Type of Sample;

Sampled By R, Owens
Testod Byt A, Whipple:

Date: 6/20/2007 .
Bate: 7/2/2007

Lean clay

Location of Sample: WT-8 @ 11 .

Authorized By:Client

Sieve AnaLyéIs-, ASTMC136

Datte: 6/29/2007

Teost Standards are ASTM unless otherwlise hoted,

Sleve Slze % Eass‘lng Specificatio _ Tost { Result  |Specification| Test Standard]
‘ “Cumulative - P ; — _
125 mm | 8" [N atural Mcisture Content, % D216
Iyoomml 4" “[Eiquid Cimit 24 D 4318
It 75 mm 3" |[Ptasticity Index 9 D-4318 -
- 50'mm 2" iUnified Classification System D 2487
1875 mm} 112" “[FASHT O Classification System TAASHTO M144
| 25:mm 1" B ' '
19 mm 34"
125mm/| 102" % Cobble % Gravel % Sand - % Slit-Clay
lesmm| am" | >3" <3 < #4 - #200 | <#200
4.75mm|  #4 0.0 9.0 0.0 0.0 ¢
[2:00mm| _#10 o
425 ym | #40
11150 pm #100°
T5um |  #200
. Log(x) .
6" - g" i 1142 1'; 3 172" 3" #4 #10 #16 #30  #40  -#40 #100 #200
" " ) R i —r ¥ ~— p 100
s L o EERR " -
5 e I e- il
z | 5 R L
i RN 'z L 5- sE
5- i ] N - R - 5 I
s (NSNS N 1A i
s e e e
5 f I S . SRR i -
| I L 1o
: R f L : L,
100 mm 20 mm 10 mm 8 mm 2m 1.nm 05mm  03mm 0.1 mm
Sleve Slza

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: {435) 986-0566 « Fax

: (435) 986-0568



A

TESTI

s

N E

A

NG N

© Cltent: Creamet & Noble Engineers
436 East Tabernacle

St George,

Utah 84770

Project: St George Replacement Alrport

EERING

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:

Lab#: 75G2290:

Location; S, George

Sampled By: R. Owens.

Type of Sample;

Fat olay

Locatlon of Sample:

Wm’ @14

Sleve Analysis, ASTM-C136.

Project#: 07330

Date; 6/29/2007

Data: 7/2/2007

Tested By: A, \_Nh[pple_-
Authorized By:Client _

Date: 6/20/2007

Test Standards are. ASTM unless otherwlse noted.

. % Passing o _ : |
Sieve Size Cumulafive S[.)eciflcat.Io | Test “ Result ;Speciflcatlon Test Standar@ .
125.mm} 5" Natural Moisture Content, % 201 D2216
{00mm| 4" Liquid Limit 50 D 4318
75 mm 3" Plastlclty Index 29 D 4318
[ 50mm | 2" Unified.Classlfleation System | Dossr
375 mm| 1-1/2" L[AASH‘FO Classification System |aasHTO M148
1 28 mm " {
- 19mm 314" _
125 mm| 172" % Cobble % Gravel % Sand - % Slit-Clay -
95 mm.| 3/8" >3 <3"-#4 < #4 «#200 <#200
(475 mm| 24 0.0 00 0.0 0.0
112.00mm{ #10
{425 pm | #40
160-um | - #4100
THpm. | #200
Log(x)
6" g 3" 172" " 8 172" 38" #4 . #10 e #30 40  Woo #100 #200
" T i o [t . . : T 100
: ‘ o . s * .
| SR iR -
5 AR e
f ST - o e
5 | e e i o ¢
: | L Pt b 3 il a0
s RN . SR J
s (EREE A I
' 1 Lo I 1 H ! 15.0
100 mm 20 imm 14 mm. &mim 2 mm 1 mm 0.8mm 03 rmm 01 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790  Phone: (435) 986-0566 e Fax: (435) 986-0568



 LANDMARK

TESTING & ENGINEERING

Cllent: Creamer & Noble Engineers
435 East Tabernacle
8t. George, Ulah 84770

Project: St George Repla_cement.-Airp_ort

SOIL CLASSIFICATION REPORT

Date-of Report: 7/3/2007 _
Reviewed By
Lab#: 7862294

Project #: 07330

_ Location: St, George

Sampled By: R. Owens

Date: 6/29/2007

Type of Sample:  Lean clay

Tested By: A, Whipple

Date: 7/2/2007

Locatlon of Sample: WT-4 @ 18"

_ Authorized By:Glient

Date: 6/29/2007

Sleve Analy_als_, ASTM.C136

Test Standards are ASTM unless o‘ther.wlée- no'ted‘.

Sieve Slze | 0 PassINg o o igeatio Test | Result |Specification Test Standard|
. Cumulatfive _ L ik o
125 mm.| 8" i Natural Molsture Content, % 19.7 D221
[t00mm| 4" Liquid Limit 47 D 4318
75mm | 3" " |[Plastlcity Index 25 D4318
50mm | 2" [[Unified Classlflcation System D 2487
37.5mm| 14/2" | AASHTO Classification System AASHTO Mi44
25mm | 1" ‘ o
19.mm 3/4" _ _ .
125 mm| 1/2" % Cobble . % Gravel % 8and - % Siit-Clay -
9.5mm | 3/8" > 3" <3" -4 . < #A #2200 < #200-
AT5mm|  #4 0.0 0.0 0,0 0.0
[12:.00mm| _ #10 '
I425.4m | #40
150pm | - #100
75um. | #200
_ Logix)
& g 3" LR T T 14" amr #4 #0 #16 #3070 B0 #80 #100 -#'20(_).
* et : . " gt r ‘ : 100
. o SEERRE 3 .y
s 5 ARA ) 1 e
i f : | e ? — i
a IR SR e 7
: i {HEE S V1 i i S N g
| : NI Vo N : v g
: E i ! 2 ol : cofE B
X ; . A IR : TR d
- R R ot i L
: M i - L 20
A L : A ‘ P | b o
100 mm 20 mim 10 mm 6 mm 2mm 1 mm 06mm 0,3 mm 44 mim
Sleve Slze

525 N. 3050 E, Sulte 3, St. George, UT 84790 o Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



Client; Creamer & Noble Ehglneers.
435 East Tabernacle
~ 5t George, Utah 84770

Project: St.Gecrge Replacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007 . .
Revlewed By: .

Lab#: 7962134

LogationiSt. George

Sampled By: R, Owehs Date: 6/29/2007

Type of Sample:.

Locatlon of Sample: RW-4 @ 22'
Sieve Analysls, ASTM €136

Project #: 07330

Tested By: A Whlpple_ _ " ‘Date: 712“:_'200.7

Date: 6/28/2007

- Test Standards are ASTM:-unless otherwise noted,

Authorlzed By:CII'ent-.

Sievo Slze Specification| _ Test Result |Speaification| Test Standard
126mm| 6" liNatural Molsture Content, % 145 D2216
100 mm| 4" -~ Jikiquid Limit 55 D 4318
75mm | 3" |[PTastleity Index 32 D488
-50:mm. 2" IDry Unlt Welght, pof 1 404 c29
137.5:mm} 1112 [[unified Classlflcation System ' D:2487:
25mm | 1" |[AASHTO Ciasslfication System AASHTO M144
19 mm | 3/4" 5 ' . ' '
125 mm| 172" % Cobble % Gravel % Sand % Silt-Clay - |
- 9.5.mm. | 3/8" > 3" : <3"-#4 < #4 -#200 < #200
la5mm|  #4 0.0 . 0.0 0.0 0.0
2.00mm|  #0 ' '
425-pn_1.: #40
150.um | #100
75pm | #200
) Log{x).
g" 5 <3 B 381 #4 #10 #16 #30 #40  #OO #200.
ki - py 0 T e B T - T sty 160
a i et 5 e o
E B L |
f R o -t
s - (SR : z o 2
5 e A i ke 2
e 5 A e i it 30
| — e am L S
! | Wi | : | N
100 mm 20 mm 10 mm: 5 mm 2mm 1 mm 0.6mm 03 mm
Slove Size .

525 N, 3050 E. Suite 3, St. George, UT 84790 « Phone: (435) 986-0566 ¢ Fax:

(435) 986-0568
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L
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NG &

N

Client: Creamer & Noble Enginea-rs
435 East Tabernacle.
St. George, Utah 84770

Project: St Geocgg Replacement Alrpbrt

ENG | NE

=ER

E

I'N

SOIL CLASSIFICATION REPORT |

Date of Report: 7/3/2607
~ Reviewed By:

Lab#: 78621368

Project #

Location:St, George

Sampled B_'y: R. Owens -

Type of Sample!  Fatclay

Date’

+ 07330
6/28/2007

Tested By: A, Whipple

Locatlon of-Sample: RW-4 @ 32'

Date: 7/212007

_ Authorized By :Cllent

Slove Analysls, ASTM G136,

Date: 6/20/2007

_ Test Standards are ASTM.unless otherwise noted,

= o _ :
" SioveSize | 2 Passingiq, ifcatio Test . Result [Specification Test Standard
Cumulative] ‘ : - : —
f125mm| 5" {INatural Molsture Content, % ) D2216
JAo0-mm 4" NM-tequid Limit : 62 D 4318
I 75.mm 3" [[Piasticity Index 37 D 4318
I s0mm | 2" Unifled Classlfication System D2487
137:5 mmj 172" IAASHT © Classification System AASHTO M144
26mm | 1" '
19mm. | 3/4" _ . _
425 mm| 172" % Cobble % Gravel % Sand % Slit-Clay
95mm | 38" - <3" - #4 < #4 «#200 < #200
475 mm|  #4 1 0.0 0.0 0.0 0.0
[2.00mm| #10 : o o
425 ym | #40
150 ym | #100
765um | #200
Logix) .
E" 6" 3" 112" 1" aMY 12" 3 #4 ' #10 e - #3830 #40 #6.0 #100 #200 )
T - T T — , - 100
I : . ERA N e
é R . SRR RRE L
oo 2
i: JRMIE AT M 5 P
: i b 3 Bl i o8
: o R : 4 ; —fi 0 &
s A | Lt
s IS O - R z
B ' H , H : . i : ‘0
100 mm 20 mm 10 min 8 mtw 2mm 1 mm 0.8mm  GK3mm - 04 mm
Sleve Slze

525 N, 3050 E, Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 s Fax: (435) 986-0568



1A

TE

NG &

G

ENGINEER

Client: Crearmer & Nable Engineers
435 Fast Tabernagle
St George, Utah 84770

NG

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Reviewed By: '
Lab#: 7862141

Project #: 073-30'

Project; St George Replacement Airport

Locatlon:; St Geotge

Sampled By: R, Owens Date: 6/29/2007

Type-of Sample:

Lean clay

Tested By: A. Whipple Date: 7/2/2007

Location-of Sample: RW:5 @ 22'

" Autherlzed By:Client Date: 6/29/2007

Sleve Analysis, ASTM C136

Tast Standards are ASTM unless otherwise notad,

Sleve Size . | 2 PassING g itication Test " Result |Speclfication Test Standard|
_ Cumulative . _ L
125 mm 5" : ' Natural Molsture Content, % _ D216
100 mm| 4" Liquid Limit 47 T D4318
75 mm-| 3" Plasticity Index 22 D 4318
50mm |} 2" \lUnified Classification System j D2487 |
375 mm| 172" | [AASHTQ Classlfication System AASHTO M144
25mm | 1" | -
19 mm 34" .
12,5 mm} 12" % Cobble % Gravel % Sand % Silt-Clay
95mm |  3/8" > 3" <3" -4 <H4-H#200 - < H200
A75mm|  #4 0.0 0.0 0.0 0:0
2,00.mm| __ #10 - ;
425 um | #40 :
150 um | _#100 |
75um | #200 J
| | Log(x)
6" g" o BRI LY " 3.’5"_ #4 w0 #16 3D #4400 #60 #100 #200
" . : T . - o — T 10
e i L AEAN . i e
s {5 S . z LA
f f AN N1 I N
e = A i
: i IR : i b L : Pl #
' : HIRR R R N ; B
: i Jiid i : L : g
' : - e R . : . 40 &
% | : TR E R -
s 41 SR SREN N} |
-3 bt R | o
| [ A AREE -l
100 mm 20 rmim 10 mm o:mm 2mm 1 mm 05mm 03 nm 0.1 mm
Sleve Size

525 N. 3050 E. Suite 3, St. George, UT 84790 « Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



A

\TESTI NG

M RK " SOIL CLASSIFICATION REPORT
ENGINEERING | | - o

NG &

Client: Creamer & Noble Engineers e R T _
435 East Tabern‘ac’le Date of Repor.t. 71312007

St. George, Utah 84770 Revlowed By:
' Lab#t: 7562142

Project: St George R’éplacement Alrport _ Project #: 07330

Location: St. George : _ Sampled By: R. Owens. Date: 8/20/2007
Type of Sample: . Falclay Tested By: A. Whipple ~__Date: 7/2/2007
Location of Sample: RW-5 @ 32" o Authorized-By:Client jDate":'6/29/-2007
r_Sieve-Amalysls, ASTM €136 Test Standards are ASTM unless otherwlse noted, : )
W - T o = = .
Sleve Slze  Passing Specificatlo Test Result '|Spesification Test Standard|.
_ Cumulative - :
125 mm.{ 5" ' Natural Molsture Content, % : 02218
100 . mm 4" . L‘it{uld‘ Limlt . : 1 82 D 4318
1 78 mm [ 3a» ‘ Plastlclty Index - 26 I pazis
s0omm | 2" ' Unified Classifloatlon System | | __ D 2487
{375 mm| 142" : AASHTO Classlificatlon System _ AASHTO M144
25wm | 1" : _ _
19.mm | 3/4" . ' ; '
12,5 mml 2" ~ % Cobhle | % Gravel . % Sand : % Sllt-Clay
9.5mm | 3/8" SR > 3" : < 3" -4 . S#4 3200 <#200
475mm| #4 ' ! I 0.0 0.0 0.0
2,00mm| _#10 : ‘ ' . I
425 um | #40
150 um: | #100
75:m #200.
Log(x} o
e 5 an T LIV L T A #4 #10 #Me - #0 #0260 #100 #200
R B " — T : - T B %
: ST S 1 e - A
IESRE SRR i
[ISERE R a s o 2
s {IEIEE NN SHA | %
'z - AR I
s = IR SEAEEE Al
: : A . : | T
] I R L 3
400 mm 20 mm 1¢mm &mm 2mm 1 mm 0.5mm 0.3 mm Oidmm.
Sleve Slze

525 N. 3050 E. Suite 3, St, George, UT 84790 » Phone: (435) 986-0566 » Fax: {435) 986-0568



«Client; Creamer & Noble Eng'l'neers:
435 East Tabernacle
St George, Wtah 84770

Project; st, George 'Rep’l'acement_Alrp'ort

SOIL CLASSIFICATION REPORT |

Date of Report: 7/3/2007_
Reviewed By
Lab#: 7562086

1locatlon:St. George

Type of Sample:

Lean clay

Location of SampleyRW-6 @27
Sieve Analysls, ASTM G136

Pro_jecti_liﬁ:= 07330
Sampled By; R, Owens Date: 6/29/2007
Tested By: A, Whipple ___Date: 712/2007 -
Authorized By:Cllent______ Datet 6/20/2007

~ Test Standards are ASTM unléss otherwise noted,

[T T — :
Slevesize | 7 PassIngl o, asatior Test Result |Specification Test Standardl|
Cumulative It : -
1285 mm| 5" [[Natural Molsture Content, % 9.8 D2216
100mm | 4" (Liquld Limit 42 . D4318°
1 75 mm 3" l[Plasticity Tndex 18 ' D 4318
' 50.mm. 2" Unlfied Classificatlon System ] T D o2d4g7
375 mm| 2" - ||AASHTO Classification System e AASHTO M14d
25mm | 1" '
q9mm | 34" B _ .
{125 mm| 142" % Cobkle %. Gravel . % Sand % Slit-Clay
1 9.5 mm 38" > 3" 3" B < #4 ~#200 < #200
475 mm|  #4 0.0 0.0 ] 0.0 0.0
2.00mm|__ #10
o425 um | - #40
11 150um |  #100
75 um | #200
Log(x} _ _ _
6" 5" 3" 14" " an 2" s #4: #0 #16 #3040 #e0 #100 #200
; . - e - - r - 100
: : : I b Lt Pt e
A N N ARE ST N I
3 AR R SEAN L I -
—1"1
: : : : : : 1 6o s
é e S i
e Al 5 - .
5 E I 5 - |
g IR SRR g‘ I
N { . v . H . E ; 3 i3
160 mim 20 mm 10 mm & mm 2mm 1.mm 0.5 mm- 0.3mm 0.1 mm
Slove Slze

525 N. 3050 E. Suite 3, St. George,'UT 84790 # Phone: (435) 986-0566 o Fax: (435) 986-0568



\ LANDMA

TESTIN ENGIN

EE

Cllent:: Creamer & Noble Engineers
© 435 East Tabernacle
St. George, Utah 84770

Project: 8t George Replacement Airport

RING

SOIL CLASSIFICATION REPORT |

Date of Report: 7/3/2007

Reviewed By:

Labit: 7562087

Locatlon;aS.t'._ George

Sampled By: R, Owens

Type of Sample: _L-éan clay

Project #:07330

Date: 6/29/2007

Tested By: A. Whipple

Locatlon-of Sample: RW-8 @ 32'

Date: 7/2/2007

Authorlzed By:Client

‘Bleve Analysis, ASTM-C136

ess ofharwise no-'te'cl\

Date: 6/29/2007 -

Test Standards are ASTM unl

SleveSize % Passlng. Spedcificatio Test . Resylt [Specificatlon Test Standard
+ Cumulative — : i
125mm | 5" {[Natural Molsture Gontent, % 9.4 . D2218
400 mm | 4" Liquid Limit 46 D 4318
[ 75mm ] 3" Plasticity Index 24 D-4318
I s0mm |- 2" Uniflod Classification System B 2487
375 mm|. 112" [AASHTO Classlification System . AASHTO M144
|26mm | 1" | '
19mm | 34" ,
128 mm| 12" % Cobble % Gravel % Sand % Silt-Clay
1 95mm | 38" > 8" < 3" ¥4 <#4 «H200 < #200
l4.78 mm{  #4 0.0 0.0 0.0 0.0 |
{2.00mm| _#10
425um | #40
C150.um [ #1400 ;
765um. | #200
Log/(x) ‘
§" g" 3" 142" "o 1 s #4 #o Rl #30  #40  #60 #100 #200
s . . e : . o . - 100
: I : L s
i e N
: i o | - P
i SR EE N - AR NI %
5 I : s — I a0
s A A N s s S
E 1A T N : E. |
: ! : ; ! : : | L : .
106 mm 20 mm 10 mm 6 mm 2mm Tmm 0.6mm 0.3 mm 04 mm
Sleve Slze

525 N. 3050 E. Suite 3, St, George, UT 84790 e Phone: (435) 986-0566 o Fax: (435) 986-0568



Cllent; Greamer & Noble Englheers
435:East Tabernacle
8t George, Utah 84770

Project: St George Repl_aqementAlrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Reviewed By:
Lab#: 7562082

Location:St. George.

Sampled By: R, Gwens

Type of Sample:  Lean clay

Profect #::07330
Date: 8/26/2007

Location of Sample:RW-8-@ 11'

Te.sted‘ By; A. Whipple-

Date: 7/2/2 0_07

Authorized By:Client

Sieve Analysls, ASTM €136

Date: 6/20/2007

Tast S'tandar.d_s are ASTM unless otherwlise noted.

Sleve Size % Passing Spedificatio Tost - Result :.Speciflbatioh Test Standard
- ___{Cumulative| _ A _
| 125-ram: 5" | Natural Molsture Content, % D2216
100mm| 4" [iLiquid Limit : 24 D 4318
75mm | 3" {IPlasticity Index - T T 8 D 4318
_S0mm 2" unified Classlfication:System D 2487
37.5mm| 142" | [IAASHT O Classification System AASHTO:M145
19 mm 314" . : .
125 mm| 12" % Cobble % Gravel . % Sand % Slit-Clay
9.5mm | 378" >3" <3" o #4 <4 - #200 <#200
14.75 mm|__ #4 0.0 0.0 0.0 0.0
{2.00 mm|  #10 -
{425 um | - #40
150 pm | #100
75 ym #200
Log{x)
g" g .ot 112" "ooagt 172" .31‘8" #4 ) #10 #16 #30 #40 #80 #100 #200
3 - i — ; : 2 - " g 100
s T S SEE K | -
i B S N L
; HiE ey
i Lo T i
g L el
- ] =
B - SRR N |
s s (N RN .
' : : i : Lk,
100 mm 20 mm A0 mim &mm 2mm imm 05mm. 0.3 mm 0.4 mm
-Sieve Slze

525 N. 3050 E. Suite. 3, St. Geo'rge, UT 84790 o Phone: (435) 986-0566 e Fax: {(435) 986-0568



Client:. Creamer & Noble Englneers
435 East Tabernacle
St. George, Utah 84770

Project: St George Replacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Reviewed By:
Lab#: 7SG2096.

Project #: 07--3(?‘0 .

Location:st, George

Sampled By: R. Owens Date: 6/2$I-20017

Typeof Sample:  Lean clay

Tested By:-A. Whipple Date: 7/2/2007

Location of Sample: RW-8 @ 15'

Authorlzed By:Cllent

Siove Analysis, ASTM C136

Test Standards are ASTM unless otherwise hoted,

Date: 6/28/2007

Sieve Size = ¢ Vo Passing__ ‘Bpecificatlo Test Result |Specificatlon Test:Standard||
. | Cumulatlve| ‘ _ _ - : L :
125mm{ 5" . ' {[Natural Molsture Contont, % D2216
100mmy 4" {{-fquld Limit 26 D 4318
- 75:mm 3" |[Plasticity index - ) D438 ||
I 0omm vk Unifted: Class|fleatlon System '  Do4s7
137.5 mm| 1-1/2" | ||AASHTO Classification Systom [aAsHTO M144
I 25mm. | 4" N ' -
19 mm 3/4" o
125 mm| 12" % Cobble % @ravel % Sand - % Slit-Clay
| 98 mm | 3/8" > 3" <3" -4 < #4 «#200 < #200.
475 mm| - #4 0.0° 0.0 0.0 0.0 -
2.00mm| _ #10 - '
425pm | #40
‘ !I:50-pmf_ _#100
T5um | #200
Log(x)
T g " 112 1" aun 1/2" a/m # #10 #16 #30  #40  #60 #100 #200
. - = . ——— e . ! 1
s R . b | oo
f IR . SR . i A
E
: | INm e E ! E |
B | iR ! : ! E L i, B
.' | i - T : : o8
| i : i 5 : -} s
5 : : 5 Lt 20
| 3 I z e L
! ;\ : 3 : : : : -0
100:mm 20 mm 10 mm 6 mm 2mm tmm 0.6mm 03 mm 0.4 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 » Fax: (435) 986-0568



LANDMARK

| | AKR SOIL CLASSIFICATION REPORT
A TESTING & ENGINEERING . .

Cllent: Creamer & Noble Engineers 21005
435 East Tabernacle Pate of Report; 7/3/2007

St. George, Utah 84770 _ Reviewed By:_
Lab#; 7562096

Project: St George Replacement Alrport : _ . Pl_‘ojgct-#_i 07330
Locatlon:St. George _ : Sampled By: R, Owens Date: 6/29/2007
Type of Sample: _Lean_ol‘ay _ ' Testod By: A, Whippls Date: 7/2/2007
Locatlon-of Sample: RW-0 @ 12" o ' - Authorized By:Client - Date: 6/29/2007
Sieve Analysis; ASTM C136 __'Test'Standards are ASTM unless otherwise noted.
 Slovesize | 2 PassIng o, citication] Test Result [Specification Test Standard
. Cumulatlve . : o . (e
128 mm 5" ‘ [[[Natural Molsture Content, % _ . ‘ D22186
o mm| 4" Liguld Limit IEER | D418
{75 mm | a» Plasticity Index _ B | D438
50mm | 2" Unifled Classification System ' S D 2487 =
37.5mm| 1-4/2" [HAASHTO Classification System )  JAASHTO M14%.
25mm | 1" | '
19'mm 3/i4" . - : _ : L
12,5 mm| 42" N Il % cobble % Gravel - % Sand - % Slit-Clay -
{ 8:5mm [ s/8" _ _ >38" ' < 3" -#4 | <#4-#200 - < #200-
la75mm{ #4 - 0.0 0.0 I a0 0.0
2.00mm| #10- ' I ' : - '
1425 um | #40
t 150 pm | #100
T5um: | #200
_  Loglx}
8" 5" 3" 147" A g 12" s8" #4 b #16 #30  #40 #60 #100 #200
" =TT R R S A I e O A PR o A e P T 100
s' e ian R R e e e O
| AN B AR .
: i : ! AN E : i
: E T : I e : ® &
s 5 - I L
: | 5 i aE - | A P
z iEIEEE AR NI |
' . 1 I ' I ' E i N . i ! . 0
160 mm 20 10 mm 8 mm 2 mm 1. mm S mm 03 mm 41 ram
: ‘Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 o Fax: (435) 986-0568



EN

STING &

TESTIN

Client: Creamer-& Noble Englneers
435 East Tabernacle
8t George, Utah 84770

A

G INE

ERING

SOIL CLASSIFICATION REPORT

Dato of Report: 7/3/2007

Revlewed By: '

Lab#: 7802146

Project;: St George Replagement Alrport

Locatlon:St. George

- Sampled By: R. Owens

Project #: 07380
_Date: 8729/2007

Type.of Sample:  Leanclay

Tested By: A, Whipple

Date: 7/2/2007

Location-of Sample: ET-3 @ 17"

Authorized By:Client

Sleve Analysis, ASTM C136

Date: 6/20/2007

Test Stand'érds are ASTM unless otherwlse noted.

% Passing

Test Standard|

Sjeve Size _ -~ | Speoificatio Test ‘Result |Specificatlon
_ Cumulative _
126 mm| 5" [[Natural Moisture Content, % D2216
100 mm 4" [Iiuid-Limit 29 P 4318
75 mm 3 Plastlolty Index 41 D438 -
50mm | 2" [[Wnifled Classification System D 2487
3785 mm| 142" |} [IAASHTO Classifieation System: AASHTO M145
25mm- | 1" . ' -
1 19mm 314" . _ .
12.5mm|  1/2" % Cobble % Gravel % Sand % Sit-Clay
95 mm' | 318" > 3" <3"-#4 <#4 - #200. <#200 -
475 mm|  #4 0.0 0.0 0.0 00
12.00mm|  #40 :
- 425 pm #40
L4B0pm | #100
75 m | #200
Log{x)
[ 3" 192" " 3" 12" 3/ #4. #10 #e #30  #0 #60 “#100 #200 -
* T T T ST T T "
. ‘ R - o -
iR N -
i {SARE N AN
SRS R ATERIEE: g
s A . IEER NN ; g
-
- i A R ;
s A1 R REE . S
5 i a Rt i
- IR i C | | 0
100 mm, 20 i 40 mm Gmm ) 2mm 1 mm pEmm 0.3 mm 0.4 mm
Sieve Slze ’

525 N, 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 e Fax: (435) 986-0568



Client: Creamer & Naoble Englrigers
435 East Tabernacle
St George, Ulah 84770

Project; St George Replacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 7)’3/2-00?

Reviewed: By:
Labit: 79562150

Project #: 07330

Location:St. Geerge )

Sampled By: R, Owens - Date: 6/20/2007

Type of Sample:

Lean clay

Tested By: A, Whipple ~ Date: 7/2/2007

Location of Sample: ET-4 @ 32.5
Sieve Analysls, ASTM C136

Authorized By:Cllent Date::6/208/2007

_Test Standards are ASTM unless otherwise noted,

Sleve Size | 2 Passing Speclfication|f Test Result |Specification Test Standard||
- [Cumulative ; . ' : - .
425mm| 5" : {[Natural Molsture Content, % D2216
1100 mm 4" {ILiquid Limit 31 - D 4318
7Emm | 3" {[Plasticity Index 1 12 . D4318
50mm | 2" |unified Classificatlon System ] ‘ _ D 2487
37,5 mm{ 1-1/2" AASHTO Classiflcation System. : ' |AASHTO W144
25mm | 1" o | ‘ )
[L_19-mm 374" - _
12,5 mm| 172" % Cobhle % Gravel % Sand % Silt-Clay
95mm | 3/8" > 3" <3"-#4 . | <#4-#200 | <200
1475 mm{  #4 0.0 0,0 | 0.0 B 0.0
2,00 mmj __#10
1 425-pm #40
150 um | - #100 |
- 75.um #200
Logix) .
§" 5" . " 1t "ot 12" s #4 #10 #16 #300 #40 WSO #'iOO #200:

" = Y i T . T 1

: it AR i Al

s iR N I ARE N ' P

a {E L . AR -

e

i ‘ - : £ a0 ﬁ

: ? At HHA s e fpo

s : NS SEE. N

: i IR L R . ‘ .

100 mm 20 mm 10 mm Smm 21mm i-moy GSmm 0.3 mm 1 mm
- ‘Slove Size

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone:; (435) 986-0566 e Fax: (435) 986-0568



Clent: Creamsr & Nohle Englneers
435 East Tabernacle '
St Beorge, Utah 84770

Project: Sl -George _Replaoe_am_enl‘ Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:
' Lab#: 7862151

Project #; 97330

Logation;: St George

samplod By: R. Owens ____Date: 6/29/2007

Type-of Sample:

Tested By: A. Whipple __Data: 7/2/2007

Locatlon of Sample: ET-5 @ 2'

Authorized By:Client Dato: 6/20/2007

Sieve Analysls, ASTM C136

Test Standards are ASTM unless otherwlise noted,

LB i .
SleveSize | 2 PassInG gy oificatio Test | Result |Specification’Test Standard
Cumulatlve : : - :

125 mm| 5" Natural Molsture Content, % 8.9 D2216
100mm| 4" Liguld Limit D 4318
5mm | 3" Plasticity Index D 4318
80mm | 2v Unified Classificatlon Sysfem D 2487

37.5mm} 1-1/2" |IAASHTG Classification Systom AASHTO M144

‘ 25mm | 1"

19 mm | 34" _ : _ . . : .
12.5mm| - 172" % Cobble % Gravel % Sand % Siit-Clay:
9.5mm | 3/8" - >3 <3"-#4 < #4 - #200 <#200°
1478 mm| #4 0.0 0.0 - 0.0 0.0
200mm| #10 : : o
425 gm #40
150.pym |  #100
T5um [ #200 J
“Log{x) .
g" 5" an A2 Y 1/2" . s #4 #10 #16 #30  #40  #60 #100 #200
. — T T g 1 e 100
s et ——— |t
: . i
| B3R e T P
: : : i - : it 50 2
e
! : AR S Py : : &
; i IR e : i | R
s | HINE N R N -
. i N - I N
: i : i : : 10
. i ik ! L o,
100 mm 20mm 10 mm Grom 2mm 1 mm 0&mm  G.3mm 0.4 mm
Sleve Size .

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 o Fax: (435) 986-0568



SOIL. CLASSIFICATION REPORT

Client: Creamer & Noble Engineers
435 East Tabetnacle _ _ " _
. St George, Utah 84770 : Reviewed By:.

.- Date of Report: 713/2007

Lab#: 7862153

Projecty 8t George Replacem'e_ent Alrpori. . | ' . Project#; 07330

Location:St, George | . sampledBy:R.Owens _ Date: 6/20/2007
Type of Sample:  Leanclay ~ o Testod By: A. Whipple. Date: 7/2/2007
Locatlon of Sample: ET-5 @ 17" _ Authorized By:Client _ Date: 6[29;‘2_007
Sleve Analysls, AST-M‘ C136 ‘Test Standards are ASTM unless otherwise noted, B
Slove Slze | 2 Ta58IN0 o o sitication]| Test Raesult [Specification Test Standard
- Cumulative L o . . i ‘
125mm | 5" Natural Meisture Content, % 4 D2216
{100 mm| 4 Eiquid Limie ___ - 45 | D 4318
75mm | 3" Plasticity Index N D A8
B0omm | 2" Unlfled Classification System - | Doasy
37.5mml|  141/2" lAASHT O Classificatlon System 1  |AASHTOM145
25mm | 1" : ' ' ' ' '
19mm | 814" ) _ :
12,5.mm| /2" %Cobble | % Gravel - % Sand % Siit-Clay
95mm [ 38" | - | > 3" <3 H4 <#4-#200 | <#200
1476 mm|  #4 . 00 0.0 00 i 0.0
2.00mm|._ #10 ' - o
425 um | #40
150 um | #1006
75 pm | #200
_ Logix}
6" g" o 114 n 1" amy 12" 38" #4 ' #10 #16 #30 ° #40  #60 #1060 - 200
e , = : T T ™ Ty 100
s e I EREE A el o0
E e : E ffo 2
: = : : P 'l s : &
: : NI i I i R
| - EENEE % -
SR .
s | i AN N IRIL |
' : : i » i i : o
108 mim- . 20 mm 10 mm Bmm 2mm 1mm M6 mm - 03 mm 0.1 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 e Fax: (435) 986-0568



Client: Creamer.& Noble Engineers.
435 East Taberhacle
St George, Utah 84770

Project: St George Replacement Alrport

SOIL CLASSIFICATION REPORT

Daite of Report: 7/3/2007

Raeviewed By

Lab#: 7862154

Project #:-07330

Location:8t, George

Type of Sample::

_l_..ean clay

Location-of Sample: ET-5 @ 22"

Sleve Analysls, ASTM-C136

Test Stahdards are ASTM unless otherWIse noted'.

Sampled By: R, Owens

Date:-6/29/2007

Tosted By: A. Whipple

Date: 7/2/2007

- Author|zed By:Client _

Date: 6/29/2007

" %-Passing — ‘ : i .
S : 7 ! ;
Sleve Size Cumulative Speaificatio | . Test Result Speciﬂ_oatlo_n T.ést Stgndérd
125 mm 5" {[Naturat Moisture Content, % D2216.
100mm| 4" Liquld Limit I 40 D 4318
75.mm. 3" lIPi{asticlty Index 18 04318
1 50-mm 2" Unifled Classlfication. System. ' D2487
37.5.mm| 12" {[AASHT O Classiflcation System TAASHTO M144
25mm | 1" - ' '
19-mm | 34" . :
126 mm| 12" | % Cobble % Gravel % Sand - Y% Silt-Clay . |
95mm | 38" | B L < 3" -4 <4 -#200 <#200
475 mm|  #4 0,0 0.0 0.0 0.0
2.00.mm| _#10 ' o
'_425-u_m . #40
L4850 pm | #100
| 76um | #200
. _ Log(x)
6" g o T4 " gy a3l - #4 #10 #16 #30 #40 #50 #100 #200
5 n o . o . . s psney 100
a BN - SRR SIS R T |
s s' B Ll | 1 .
| (AR T m_
: Hed b s 5 e g
e - 1IN et
i i e e
e R SR a0
: ARSI SEEEE -
! ; o Vi ; P
160 mm 20 mim 10 mm & mm 2mm 1 mm 0:6mm 0.3 mm 04 mm -
’ 8leve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 e Fax: (435) 986-0568
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Client: Creamer & Noble Engineers
435 East Tabethacle
St. George, Utlah 84770

Project: St George Replacement Airport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Reviewed By: _
Lab#: 7562204

Project #; 07330

Location: St George

Sampled By: R, Owens Date: 6/20/2007

Date: 7/2/2007

Typo.of Sample:

Fat clay

Tested By: A, -Whl.pple

‘Location of Sample: ET-6 @ 17'
Sieve Analysis, ASTM.C186

Authorized By:Cllent

Date: 6/29/2007

Tost Standards. are ASTM unless otherwise noted.

sieveSize | 2 Passng| o iicatio Test Result |Specification| Test Standard
D . . Cumulative : _ - . .
[ 128 mm s ' {[Natural Molsture Content, % - 2041 D2216.
| #00:mm g Liguid Limit 54 D 4318
f75mm | 3" " |Plasticlty Index 27 "D 4ats
| 50.mm v {lunified: Classlificatlon System D487
37.5mm| 172" AASHTO Classlfloation System |aasHTO M145
25mm | 1" il ' - '
49mm | 3/4" .
128 mm[ 142" - % Cobble % Gravel % Sand % Sllt-Clay
9.6mm | 3/8" >3 <3"-#4. < #4 - #200 < #200
4.75mm| ¥4 0.0 0.0 0.0 0.0 ]|
12,00 mm __ #10 -
425pm | #40 |
150 ym | #100- |
75 pm #200
Log{x)
" 5" - 4" tn LA VUYL 7 1 #4 - D] #16 #3300 #40 #80 #100 #200
" - y et . - . 100
: ’ i s it
B - | 1N - i — L
| e il
: R ol ’ il 2
s HERN R s i
: b L s . Lo
| AIR R 5 L { A
. I Lo i ol : ——
108 mm 20 tnm 40 mm & mm 2mm 1 mm 08mm 6.3 mm 0.1 mm
Siove Slze.

525 N. 3050 E. Suite 3, 8t. George, UT 84790 e Phone: (435) 986-0566 ¢ Fax:

(435) 986-0568



Cllent: Creamer"&.Noble-E’ngl'nsers o
435 East Tabernacle
St George, Utah 84770

Project: Sl: George 'Rep’lac_ement AI_rport _

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007
Reviewed By; _
_ Labity 7862204

Project #: 07300

Locatlon:St. George

Sampled By: R, Owens Date: _6?2-9/-2007

Type of Sample:

Fat clay

Tested By: A, Whipple Date: 7/2/2007

Lecation of Sample: ET-8:@ 17"
Sieve Analysls, ASTM €136

Authotlzed By:Client Date: 6/29/2007

Test Standards-are ASTM unless otherwlse hoted,

Sleve Size | % Passing Specificatio | Result SpeciflcationJTestStand‘ard:
_ ' ‘Cumulative| _ | :
126mm | 5" | lNatural Molsture Content, % 201 D2216
100 mm; 4" l[EIquid Limit - 54 D 4318
76mm | 3" {[Plastlcity Index 27 D:4318
Ls0mm |} 2 |(Dry Unit Welght, pof 60.1 C29
375mm| 1-4/2" | Unifled Classiflcation System D 2487
25mm | 1" ' AASHTO Classiflcatlon System AASHTO Ma4H
19 mm :E . 3,-4u : . i
12,5 mm| 1/2" % Cobble % Gravel “ % Sand % Silt-Clay
195mm| 378" : > 3" < 3"« #4 < #4 « #200 <#200
475 mm|  #4 | 0.0 0:0 0.0 _0.0
2.00mm| #10
425 pm | #40
150 um [ #100
75um | #200
. Log({x)
g" 5" 3" IRV LIV P A T #4 #10 #16 #30 #40  #60 #100 - H200.
iy - = , r . e o b ——iy 100
S e el 0
;5_ T R EERE e
s IR B SRR - Heg
o L L ENTEE Y
i - AR [ NS N
5 e R e B e K
| ew s | L A
| 5_ r 5 a |
: ISR ; Ll ; I,
100 mm 20 mm 10.mn° 5 mm 2mm 1 mm 0.5mm 03 mm 04 mm .
Sleve Size
525 N, 3050 E, Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax: (435) 986-0568




Cllent: Creamer & Nobls Engineers

435 East Tabernacle
8t George, Utah 84770

Project: 3t Qeorge Replacemen:t- Alrport

SOIL CLASSIFICATION REPORT

‘Date of Report: 7/3/2007

Reviewed By:

Labit: 7562206

Location;St, George:

Type-of Sample:

Fat clay

Sampled By; R, Owens

Project #: 07330

Date

1 6/29/2007

Tested By: A. Whipple

Location of Sample: ET¥6 @ 27
Sieve Analysis, ASTM €136

‘Date: 7/2/2007

Authorized By:Cllant

" Date: 6/20/2007

Test St‘and-ard.s are:ASTM unless otherwise noted,

Sleve Size | e PassIng o i otio Test Result |Specification| Test Standard]|
: _ Cumulatlve S _ _ ) : : I
126:mm.|  B" Natural Moistute Content, % -D221e
100 mm| 4" J(Lfauete Limit 57 1.4348,
"75 mm 3" [|Ptasticity Index 30 D 4348
Somm | 20 | Unified Classification System ' |  Doasy |
375 mm| 144/2" AASHTO Classlfication System AASHTO.M144
25-mm 1" ' '
19 mm 3/4"
1425 mm{ /2" % Cobhle % Gravel % Sand % Silt-Clay
L 9.5mm | 3/8" > 3" <34 < #4 -$#200 < #200.
4,75 mm 4 0.0 0.0 0.0 0.0
2.00mm| _#10. ' "
425 pm | #40
150 um | #100 _
I 78um:. | #2000 |
Log(x)
6" 5" ™ 142" 1" s4™ 1" 3:’6'; #4 #16 #30  HA0 #6D C g0 #200
- - - P L : ™ - g T T » :‘_100.
: : i : =k : f 90
: : | : L .
: : A Mo e g
E RS A - e i‘ iy
e e i i &
5 e Samm R i
z 118 - SRR A P
i I i 3 Lt 10
100 mm 201mm 10 mm 6 mm s si 2mm 1 mm 0.5mm 0.3 mm 0.-mm
ave. Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax

: (435) 986-0568



SOIL CLASSIFICATION REPORT

Cllent; Oreamér & Noble Engineers
435 Easl Tabernacle =
5t. George, WUish 84770

Project: St George Replacement Alrport

Date of Report: 7/3/2007

Revlewed By: _
Lab#: 7862208

Location:St, =George'

Type-of Sample:

Fat clay

Locatlon of Sample: ET-6 @ 37"
Sieve-Analysis, ASTM:C136

‘Sampled By: R. Owens

Project #: 07330
Date: 8/29/2007

Tested. By} A._ Whipple

Date: 7/212007 _

Authorized By:Cllent

Date: 6/29/2007

Test Standards are ASTM unless otherwise hoted,

% Passing

) 2m
Sleve Slze

Sieve Size 9| specification Test Result |Specification Test Standard)|
Cumulative : o - : -
125 mm.| 5" |[Natural Moisture Content, % D2216: '
100mm|{ 4" Liguld Limit ' T 87 bazts |
75mm | 3" J[Plasticity Indox - T30 Dasts
I 50:mm gm Unlfied Classification Sysfem D 2487
375 mm| 1-1/2" AASHTO Classiflcation System AASHTO M145
25mm | 1" il )
- 19mm [ 314" . . )
12,5 mm{ 472" | % Cobble % Gravsl % Sand % Slit-Clay |l
9.5mm | 3i8" >3" - <3"-#4 < #4.-#200 <#200
4,75 mml #4 0.0 0.0 0.0 0.0
2,00 mm| _ #10 '
[425um | 40 |
150 ym | - #100
- 75pm | #200
Log(x).
6" g oy 142" " 54" 12 3:’8" #4 #10 #16 #30 #40 #60 “#100 #2400
1 » - ‘ r - - o —ir - 00
s' ettt e A -
a il AT | ST .
é IR I
E -t ARREE oo ®
s {IEN s it ]
e ]
5 . il s _ ih o0
' ' ! Vo ' 1 | ! '0
100.mm 20 mm 16 mm & mm 1 mm 95mm 0.3 mm ¢4 mm

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



Client: Créamec & Noble Englheers
‘435 East Tabernacle
8t George, Utah 84770

Project: St George Replacement Airport

Locatlen: St George

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:
Lab#: 7802211

Project#: 07330

Type of Sample;

Lean clay

Location of Sample: ET-7 @ 12'
Sleve Ahalysis, ASTM €136

Sampled By: R. Dwens
Tested By: A. Whipple
Authorized By:Client

Date; 6/29/2007
Date: 7/2/2007
Date: 6/29/2007

Test Standards are ASTM unless otherwlise noted.

" % Passing: S | . .. )
. Sieve Size Cum'ulatlve‘Speclﬂcatlo Test Result .Spe._cl.ficaﬂon Test.Standard
“125:-mm 5" i[Natural-Molsture Content, % D2216
100mm| 4" Llquld Limit ' 37 D 4318
75mm 3" Plasticity Index 15 D 4318,
50.mm 2" Unified Classiflcation System. D 2487
375 mm/| A-1/2" AASHTO Classification System AASHTO M148
25 mm 1" B ' : o
{1 19mm | 3/4" R
12.5mm| /2" % Cobble % Gravel % Sand % Slit-Clay.
9.5 miny 3/8" > 3" <3" . #4 < #4 - #200 < #200
475mm|  #4 0.0 00 0.0 0.0
2,00mm|_ #10 '
1 425pm | #40
{ 150 um | - #100
75um: | #200
_ Log({x)
S ¢ AR A" aun 2 4t # #10 #16 HID  B4D  #50 #100 #200
" » . — . —e . iy 100
: s AN - -t oo
g s e I e : 1l
: ; f i f i -
: A o = - —fioo g
i | RS 18T N g
| | b A e S O
s i S 0
g IS ] -
REERIEN STL I N -
‘ IR v i : ‘ )
- 100 mm 20 min 10 - 6 mm Slove I 2 mm 1 mm 0.6mm 0.8 mm 0,4 mm
eye Blzé

525 N. 3050 E. Suite 3, St. G.eorge, UT 84790 » Phone: (435) 986-0566 ¢ Fax: (435) 986-0568
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Client: Creamer & Noble Englnsers
. 435 East Tabernacle '
8t. George, Ltah 84770

NEER

Project: St. George Replacement Alrport

NG

SOIL CLASSIFICATION REPORT | -

Date of Reporti 7/3/2007
Reviewed By:
| Lab#: 7562213

Project #: 07330

. Lo_ca‘tlon:St’. Geaotge.

Sampled By: R. Owens Date: 6/29/2007

Type of Sample:
Location. of Sample: ET-8 @ 7'

Sieve Analysis, ASTM C136

Lean clay

Tesfed‘By:A Whipple _ Data: 7_!2!_200_7

Authorlzed B_y:Ollt_anl Date: 6/29/2007

Test Standards are ASTM unless. otherwise noted:

.- 1 % Passlng | o.. _
8 : - ; : :
. .Sleve. Ize Cumulative Specificatlo | Test i Result _Speciflcatlon.Tgst Standard |
125 mm 5" 1 Natural Moisture Content, % D2216
100 mm| 4" Liguid Limlt 30 D 4318
75mm ] 3" [[(Plastlcity Index: 12 D 4318
50mm | 2" Tlunified Classiflcation System ‘D 2487
137:5 mm| 1472 AASHT O Classlficatlon System AASHTO M144
25 mm | 4™ ' ' ' ' '
-19-mm 34" -
125 mm| 172 % Cobble % Gravel % Sand - % slit-Clay
9.5mm | 3/8" 23" <3"-#4 <#4-#200 <#200
(475 mm|  #4 0.0 0.0 0.0 0.0
2,00 mm| #10 -
B 425 pm #40
150 pm. [ #100
T85um | #200
Log(x)
IG" 5" g 1472 A 2t st #4 #o #18 #30 R0 - W60 - #00 #200
- i - = W 5 -t - o 28 - T T " ? . e 100
z ‘ - AR i e ffo0
; RN - SRR |
: SRR L
5 | - : i | fhoo 2
e e o
s R RN i
. L
5 | A - N S
: : i ' IR Al : -
100 mim 20 mm 10 mm & mm 2mm 1 mm C0Bmm G3mm 0.4 mm
Sleve Slzo

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



LAND

K | SOIL CLASSIFICATION REPORT
TESTIN NG N L |

I N

AR

ENG I NEE

Cllent: Creemer & Noble Engineers N -
T 435 East Tabomaclo Date of Report: ?/3/2007. _

St. George, Utah 84770 ' _ Reviewed By:
' ' Lab#: 7862215

Project: Si. George Replacement Alrport _ Project #: 07330
Location:St. George Sampled By; R, Owens Date: 6/29/2007
Type of Sample:  Lean clay ' ~ Tested By: A Whipple: ___Date: 712120070
Loca‘tlon-of-Sample:ET-Q @v ' Authorized By':C.Iient' : © Date: 6/29/2007
Sleve Analysls, ASTM €136 .- Tost Standards are ASTM unless-otherwise hoted. j ' _
Sleve Slze % Passing Specifloatio Test -1 Result |Specification Test Standaird
Cumulative|. - .
11258 mm]| 5% | _ Natural Molsture Content, % . : | D221s
l100mm} 4" | i o Llguid Limit 33 | pasis
75mm | 3" _ Plasticlty Index .18 . | D438
1 50mm | 2" ' ' Unlfled Classlflsation System . 2487 |
' 37.5mm{  1-1/2" . AASHTO Classification System AASHTO: M148)
. 25':m1.'n_ m : ‘ y : - —— = eirmasas o e 7
I 19mm 34" | - : _ . :
M2E5mm| 12" ' % Cobble % Gravel % Sand % Slit-Clay
1 9.5 mm a/s" _ >3 <3"-44 <#4-#200 |~ <#200
475 mm|  #4 ‘ 0.0 | 0.0 - ‘ 0.0 | 0.0
[2.00mm| - #10 ' IR
| 428 pm | #40
1150 um | #1400
75 pm #200
_ Log(x)
6" g" an 112" 1_" 3,’4". 172" amv #4 #14 #é a0 #40 #60 #100 #200 ]
. Ay o T T - =T T : ety 100
s i S BN S i i o0
s IS EER RN
| L - —i
s sf z 5 o i
Lt 8
s (IEHE - o e
| (RS- ARS M ‘; |
: _ 5 : : \3 i L i o
190 mm 20 mm 10'mm 6 mm 2 mm 1 mm 08mm 03 imm 0.4 mm
Slave Slze-

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 e Fax: (435) 986-0568



SOIL GLASSIFICATION REPORT

Client: . Creamer & Noble Engineers
435 East Tabernacle _
St George, ‘Utah 84770 : _ : Revlewed By:

Date of Report: 7/3/2007

Lab#: 7602226

Project: 'St._ George Replacement Airport - : ‘Project#: 07330

Locatlon:St. George ~ sampled By: R. Owens Data: 6/29/2007
Type of-Sanip'Ie: Slity _ Tested By: A, Whipple Date: 7/2/2007
Location of Sample: A-4 @ 10’ 3 o Authorlzed By:Cllent Date: 8/29/2007
~ Sleve Analysls, ASTM C136 - _ Test Standards are ASTM unless otherwise noted, :
Sleve Size. | 2 PassINg g itisation|| Test Result |Specification Test Standard
: Cumulative _ :
28 mml 0 5" Natural Molsture Content, % ' f : D2216
75 mm. 3" | [iPlasticity Index | NP | D-4318.
50mm | 2" | lunified:Classlflcation System - R D 2487
37.5 mm| 442" | i [IAASHTO Glassiflcation System . AASHTO M144
19mm | 314" | . 1| . _ _
125mm| 12" | _ ' nh % Cobble | % Gravel . % Sand % SlitClay
l9:5mm| 3" | - - > 3" | o<3"-#4 | <#4-#200 . <#200
arsmm| wa | T e 0.0 00 0.0
[2:00:mm|  #10 : '
[ 426um | #40
C L A60-pm i #100
75 um: | #200
Log(x)
8" " a 142" AN T2 102" .3}‘8" #4 ’ #0 - - e B30 #40  #60 #100 . #200
. * - - . T - - | : : . ——T - e T l — 100
s 1 i AR e
E | e -l : Lt 00
|- LR EE HEER e
E e E. i % 2
s iIEEEE IHAN et
- e
s R I N SRR —
e A B S I RESHEE -
{1 I L |
" - : : A R e : ,
100 mm 20 mm 10 mm & mm 2mm 1 mn GBmm 03 mm : 0.1 mm
Slove Slzo

525 N. 3050 E. Suite 3, St. George, UT 84790 -. Phone: (435) 986-0566 » Fax: (435) 986-0568
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Client: Creamer & Noble Engineers
435 East Tabernacle
__ -Bt.Qeorge, Utah 84770

Project: St George Replacement Alrport

NE

MARK

ER |

NG

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Lab#: 78G2227

Location;8t. George

Sampled By: R, Owens

Typeof Sample:  Silty

Project #: 07330
Datet 8/29/2007

Location of Sample: A-4 @ 15

Dates: 7/2/2007

Sleve Analysis, ASTM €136

Tested By: A. Whipple

Date: 6/29/2007

_ Auth'orized-'By:__Cllent
Tost Standards are ASTM unless otherwise noted,

Slevesize | Passinglq i atio Test | Result [Specification Test Standard
) ‘Cumulative _ : ‘ _
125 mm{ 5" Natural-Molgture Content, % - D2216 .
100 mm 4" ) Liguid Limlt . NP D.4348:
75 mm 3" [{Plastlcity Index NP D 4318 |
S0-mm 2 [|Unitied Classiflcation System 1 Dods7.
375 mm| 142" | AASHTO Classification System TAASHTO M144
25mm | " il ' ' -
19 mm 3" _ . '
12,5 mm| 112" % Cobble % Graval % Sand % Silt-Clay
95mm | 3/8" > 3" <3" - #4 <4 -#200 <#200
1475 mm|  #4 0.0 0.0 0.0 0.0 - I
| =l
l2:00mm]  #10
425um | #40
L1580 pm | #100 |
- 75um | #200 -
Log(x}
6" g 3" 142" 314" 42" s #4 0 _#s #30 #40 #5650 #100 #200
" ; T T ; : T - 100
: SN . SR . | -
E | | R - BREE . S
f' (IO RN M. {70
.= I S SRRl | PO
| R AN R i
: | ISR | ! PR
i R : i 1 a0 §
: : e L | Lo
: ! i : - : L 20
L | IR N N SRREN Ll
: N ot i C : o
100 mm 20 mm 10 mm S mm 2mm 1mm 08mm 0.3 mm 04 mm
Slove Slze

525 N. 3050 E. Sulte 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax: (435) 986-0568



" Cllent: Greamer & Noble Englneers

435 East Taberacle
St George, Utah 84770

Profect: 8i Gecrge Replacement Alrpo_rt

SOIL CLASSIFICATION REPORT

Revlewed By:
Labi#t: 78G2228

Location:St, George

Type of Sample:

Slity

Location of Sample: A-4 @ 28

Sleve Analysls, ASTM-C136

Test St'andards‘are A-S'F_M_ unless otherwlise noted.

Sampled By: R. Owens

Date of Report: 7/3/2007

Project #: 07330
Date: 6/29/2007

Taested By: A. Whipple

Date: 7/2/2007

Authoml;ze_d By:Cllent

Date: 6/29/2607

Sieve Size % 'Pa'ss“_‘g_ Speclflc.atl-:)r“= Test .Reéult. Speclflcation Test Standafd
| Cumulative . : .

126 mm| 5% | : Natural Molsture Content, % D2246
l100mmi 4" Liguid Limlt NP D 4318
1 75 mm 3" Plasticlty Index NP D 4318

~B0mm | 2" Unified Classificatlon System 02487

A7.5mm| 142" AASHTO Classification System AASHTO M144

2Bmm [ 1" I - —
_ 19mm | 314" : . . . - _

12.5 mm{ /2" % Cobble % Gravel %. Sand % SI<Clay -
.85 mm 3/8" >3" <3"- #4 < #4 -#200 < #200

4.75mm]|  #4 1L 0,0 0.0 0.0 0.0

2,00 mm| _ #10
{_425:pm | #40

150 ym | #100

75:pm | #200

Log(x) .
8" g 3" THEY AT 3Ee s #4 #10 #18 #30  H40  HED 00 #200
— : ’ T . et 100
E ' , , : ' £ 90
: NI - -
f - : —in
; L 5 S ;Ei
: SRRNNER 0 N M
s - R o
5 I |
‘ _ | } L [ it . + 0
160 pom 20 mm 10 ram & mm 2mm 1mm 0.6mm 0.3 mm 0.1 mm
. Sieve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 ¢ Fax: (435) 986-0568
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G & ENGINEER
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SOIL CLASSIFICATION REPORT

Cllent; Crsamer & Noble Englneers ) BN
Creamer & toble En Date of Report; 7/3/2007

St. George, Utah 84770 - : _ Reviewed By:- _
' Labi#: 7562229

Project; St George Replacement Alrport _ Project #: 07330

Loacatlon:St, George ' Sampled By: R, Owens Date: 6/20/2007
Type of Sample: - Silty ' . Tested By: A, Whipple Dato: 7/2/2007
Location of Sample; A-4 @ 33' ' Authorlzed By:Clienl Date: 6/29/2007
Sieve Analysls, ASTM C136 '  Test Standards are ASTM unless otherwise noted,
— - : : : i
Sieve Size t .Pagsing_ ‘Specifleatio Test Result |Specification Test Standard
Cumulatlve _ :
{125 mm 5" ‘ Natural Molsture Content, % | T D2216
400 mm.| 4" Liquld Limit o | NP | | D4ass
75 mm 3" Plastlcity Index T NPT T | p43te
1 50 mm 2" llunified:Classiflcation System N | o D 2487
37.5mm| 442" [IAASHTO Classlicatien System. |aAsHTO-M148
19:mm | 3/4" . b : . ' '
125 mm|[- 1/2" ) i % Cobble % Gravel : % Sand % Silt-Clay
95mm | 38" ' > 3" < 8" -4 . < #4 - H200 <#200
(475 mm| #4 | 1l 00 0.0 00 - | 08
2.00mm|__#10 - -
{425 .pm | #40
450 um | #100
| 75pm | #200 |
Log(x) .
g g 8 SR ET- L AE U =T #4 #10 #16 ¥30  #A0 #EO #op - w200
. A T T Tt - i = ey 100
e- | R . 5 -
z E {1 NI e il Ll
It e
a i aRRE | e
: I R L 5 | ; 60 E
! 1 A P ik E : §
: 1 Vil R ! ' &
: ‘ T I T b i e 8
; | R e o
s. 1 HER R B SRR N : |
. : . O S
: 1 ] : Bl |
100 mm 20 mn 0 mm Bmm 2mm 1 mm 0.8 mm 0.3 mm 0.4 mm
. ‘Sieve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 » Fax: (435) 986-0568



£

LA

G &

N

E .

NG I NEE

Cllent: Creamer & Noble Englneers

R

ING

435 East Tabernacle-
St George, Ulah 84770

Project: Si George Replacement Airport

SOIL C.LASS’IFICAT‘ION REPORT

Date of Report: 7/3/2007
Revigwed By:.
Labi#: 7562232

Project#: 07330

Location:58t. George

~ sampled By: R. Owens

Type of Sample:

F at ¢lay

Date:6/29/2007

Location of Sample: A-5 @ 10’
Sleve Analysis, ASTM C136

Testod: By:.'A'. Whipple

Date: 7/2/2007

Authotized By:Client

~ Date1 6/20/2007

Test Standards. are ASTM unless otherwlse noted,

Slove Sizo | 2 Pas8INd g ingation Test Result |Specificatior| Test Standard]
Cumulative _ _ .
125 mm 5" - [|Natural Molsture Content, % 201 D2216
100mm| 4" [L1quid-Limit 56- D4318
Il 78mm )| 3" {[Plasticity Index 33 D 4318
lsomm | 2n Dry Unit Welght, pef Y S |
375.mimb 1-1/2" |lUnifiod Classification System . D.2487
- 25'mm Iz {IAASHTO Classificatlon System | AASHTO M144
{ 19mm { 34" ' _
125 mm| 42" % Cobble % Gravel %. Sand % Sli¢-Clay
9.5mm | 378" > 3" <3" -4 <#4.- #200 < #200
A475mm|  #4 0.0 _ 0.0 0.0 0.0
. 200 _mm #10
1 425 ym | #40
150" um #100
75um | #200
Log(x)
6" g* 3! e ™ 3" 112" 38" # #10 #16 H30  H40 #80 #100 #2060
o - v r e " - " e 100
i ‘ T AR -
i ST SN i
g
e | s - s s ' -
- * -- T . : : b
: j ] s : | g
' Y F N : . Y
i i i = R K
: I E . | | A
. SRS -
a IR i 1,
00 mm 20 rm 10 mm 6 mm _2mm 1 mm 0.6mm 03 mm 04 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 ¢ Fax

: (435) 986-0568



SOIL CLASSIFICATION REPORT

Gllent: Creamer & Noble Englneers | : . ' b of TR
© 435 East Tabermacle Date of Report: 7/3/2007

St. George, Ulah 84770 ' . _ Reviewed By
' Lab#: 7562235

Project: Si George Replacerent Alrport _ : S Project:#; 07330

Locationi8f. George ' ] Sampled By: R, Owens Date: 6/29/2007
Type of Sample:  Lean clay - _ _ Tested By: A. Whipple D_ate-:: 71212007
Locatlon.of's_ample: A-8 @10 - Authorized By:Client = :Date:_ 6/20/2007
Sleve Analysls, ASTM €136 ' Test Standards are ASTM unless otherwlse noted, _
AF ] ) y U i ) . o ) . 1| )
Sleve Size _/°- Passing Speclfication|. : Test | Result 8pecification Test Standard
(. | Gumulative _ =
{425 mm| 5" _ Natural Melsture Content, % ' o ' p2218
A 400 mm[ 4" B ' Liguid Limit .38 D438
{ 76mm | 3" i "~ ([Plasticlty Tndex 47 T D4at1s
I somm | 2" | Unifled Classlfication System . | Dpossr |
[37:5 mm| t1ar" | H AASHTO Classification System ' [ AASHTO M14#
A9mm | 314" _ . .
1125 mm| 172" ' "% Cobble | %Gravel | % Sand % Slit-Clay
[ 9.5mm |  3/8" - BB >3 <3R4 | <#HA-#200 <#200
[476mm| #4 | 1 0.0 | 00 | 0.0 L 0,0
200mm| _ #10 | ' ' : :
[L425-pm | #40 :
{ 150-pm | #1100
- 75.um #200
Logix} o
& g Rt a2t et o #0 #M8 #30  #40 . H6D #100 #200
- - . .I r - . . : - v N ™ - . ” 100
-s i ! . T
ISR M
| L e
e i e E
SRR e IRaR I e O
: R G — o d
| 1 1 et | oo
s z L | -l
? S EA R S AREEEA o
. e : .‘ E i . : : * I 0
100 mm 20 mm 10 rmm Bmm 2 mm 1mm 0.6mm 03 mm 0.4 mim
) Sleve Size

525 N. 3050 E. Suite 3, St. George, UT 84790 o Phone; (435) 986-0566 o Fax: (435) 986-0568




Client: Creamer & Noble Englnesrs
435 East Tabernacle
St. Geoerge, Utah 84770

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007

Reviewed By:_
Lab#: 7862237

ProjJect: 8t Georgs Replacement Alrport
Location:St, George

Type of Sample:  L.san olay

Location of Sample!A-7 @5

Sleve Analysis, ASTM C136

Sampled By: R. Owens
~ Tested By A, Whipple
Authorized By:Client-

- Project #: 07330
Date: 6/20/2007
Date: 7/2/2007
Date: 6/29/2007

Test Standards are: ASTM unless otherwlse noted.

Tog T . o - )
Sieve Size % Passing Specificatio Teost | Result |Specification Test Standard]f
: 1 Cumulatlve . ' : : :
128 mm 5" : Natural Molsture Content, % D2216
100mm| 4" Liquid Limit - 29 D 4318,
I 75 mm- 3" [|Plasticity Index 18 D 4318
50mm | 2" | [[Unified Classification System D-2487 i
(37 &mmy| 4-1/2" AASHT O Classifleation System AASHTON144
25mm | 1" ' : :
19mm | 3/4" _ _
125 mm| 12" % Cobble % Gravel % Sand % Siit-Clay -
1 95mm | 3/8" > 3" < 3" - 44 <#4 -#200 <#200
4.75mm|  #4 0.0 00 0.0 0.0
[2.00.mm| #10 - :
11425 pum, #40
(L1460 um #100
75:um #200
Log{x)
6" g 3" 112" " ame 2" anm t#4 #10 #6 #3000 #6o #100 #200
. * T : - T T R
.= i e it o
: | i -t L {hao
| S IR AR T U ..
: | N R e R S P
z e
! A i e : : Db, B
: i i i . i : ° g
s R o e o
| : A SRR ; A
5 . SEEN IR |
: : : i v P v ‘F ¢ . 0
100 mim 20 mm 10 mim ©Gmm Slove 8| 2mm 1mm GBmm 43 0.1 mm
ove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 » Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Cllent; Creamer & Noble Engineers
435 East Tabernacle
St. George, Utah 84770 o Revlewed By: -

Date of Report; 7/3/2007

Labi#: 7562263

Project: Sl George Replacement Alrport ' . Project #: 07330
Location; St Geotge: _ ) ' Sampled By R, Owens Date: 6/29/2007
Type of Sample;  Lean clay . Tested By: A. Whipple Date; 7/2/2007
Location.of Sample: L8-2 @ 10' _ o Authorized By:Cllent Date:. 8/20/2007
Sleve Analysls, ASTM C136: Test Standards are ASTM unless otherwise hoted. . .

. Sleve Size _/° Passing Speclfication- Test. 1 Résult  [Specificatlon Test Standard|
- Cumulative| ™~ _ _ : : :
425 mm. 5" | . {INatural Melsture €onitent, % 1 D2216
00mml 4" ‘ : JiLiauld: Limit _ ' 29 | | D4318
- 76mm | 3" | ! P lasticity Index » ' : g | D:4318
5omm | 2" : . |lunifled-Classlfication System. | | 1 Dpodsr
37.5mm/| 1-1/2" i ~ |[AASHTO Classificatlon System ' ' AASHTO M144

J25mm | 1 ' ' ' ' '
19 mm |  3/4" _ _ -

125 mm| . 172" ‘ % Cobble % Gravel - % Sand % Sit-Clay
9.5mm | 3f8" : >3 <3"-#4 <#4 «#200 < #200 _
|4.76mm|  #4 | T 0.0 00 . 0.0 ' 0.0 -
2.00mm| _ #10 ' - - -

425um | #40
A50.pm | #100
I 75um | #200
. _ Log(x) _
8" . at 1142 i aan 172 3 #4 #10 #16 #30 #40  #60 #00 #200
n " : ; NI . T T [ S (S
: s : ] Lo
i : | SEEE ‘ e
f i R MR i i
s AR s o " 2
5 I 1R e
; | I iR % |l
: o E T b : a1 LS
s . AR e S ARmE —hu
: 5 RS I I REE N 1
| {IRN N SRR A
. . o 5 : : 1,
100 mm 20 mm 16 mm 6 mm 2 mm 1 mm 0,5mm 0.3 mm 0.1 mm
Siave Size

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986.-0566 » Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Client: Creamer & Noble Enginesrs
435 East Tabernacle : :
St George, Utah 84770 ' _ : Reviewed By:

‘Pate of Report; 7/3/2007

© Lab#: 7862270

Project; St George Replacement Airport _ _ -Prdje(_:t'#:'-073_30

Locatlon:St. George o Sampled By: R. Owens Date: 6/29/2007
Typo of Sample;  Lean-<clay e _ Tested By: A. Whipple Date: 7/2/2007
locatlon-of Sample: L8-5 @ 10' _ Authorlzed By;Client Date: 6/28/2007
Sieve Analysls, ASTM C136 Test Standards are ASTM unless otherwise noted. . .
Sleve Size ;/ o Passing ‘Specificatio Test Result. |Speclficatior| Test Standard
- Cumulative| _ : ; .
125 mm| 5" l[Natural Molsture Content, % - ' | D2216
oomm] 4" | B Liquid Limit o 42 | 1 paste
I 75mm: - 3" ' ' Plasticity Index 23 D 4318
¢50"h1'm : 2" N  [[Unified Classiflcation System ' ' _ |  Doas7
37.5mm| 1-1/2" - IAASHT O Classifleatlon Sysiem ‘ R AASHTO M144
25mm | 1" . i - o
19 mm | 814" | _ _ _
1425 mmi 172" _ . % Cobble % Gravel | %Sand |  %Slit-Clay
95mm]| 38" _ A = _ <3" -4  <#4-#200 <#200 -
[4.75 mm|  #4 ‘ ; 0.0 e 0.0 | 0.9
[2:00mm| #10. : ' S '
425 pm | #40
450 um | #100
75um | #200
. Logix)
§" " 3" 142" 1" 84" 1727 am" #4 #10 #16 #30.  #40 #560 #100 © #200
" " e — T T I T 1
: | e et
i {EER IS AR o
a ' L - e g
: 1SR R | L | e 8
. : Hi ' : i . - 1
: 3 {iE : ! ' : % ol B
: ! |t : T ! ; : 0 &
s : | e {20
s 18 il A
| = - SENNENI , {0
| _ : I : L |
190 rom 20 mm 10 mm 6 mm 2mm mm 08 mm 0.3 mm 0.1 rm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 » Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Cllent: Creamer & Nobls Engineers
435 East Tabernacle
Si. George, Utah 84770 Reviewed By:

Labit: 7502271 _

Date. of Reporty 7/3/2007

Project: St George Replacement Alrport _ _ . . Project #: 07330

Locatlon:St, George _ | Sampled.By! R, Owens Date: 6/20/2007
Typeof Sample:  Leanolay _ _ T'e_sted By: A, Whlpple " Date: 7/2/2007
Location-of Sample: L8-5 @ 15' ' “Authorized By:Cllent . Date! 6/29/2007
Sleve Analysis, ASTM G136 ' Tost Standards are ASTM unless otherwise noted. .
Sleve Size _%- ‘Pas,s"_‘“ Specificatlon] Test Result fS'pecIfIcatIon'Tést Standard||
Cumulativel - - . i
125mm| 5" | _ * |INatural Moisture Content, % _ : ' - D2248
100mm| 4" | - itiquid Limit I 37 _ D 4318
- 78'mm 3 Plasticlty Index ' ' - 15 ' D 4318
50mm | 2" ~ " |[Gnifled Classlfication System e T Dzae7.
37,5 mm| 1-1/2" | } IAASHT O Classification System ‘ |AASHTO M148
25mm | 1" ' | -
19 mm 314" { : . )
-5.12.5 mm| /2" ' Al % Cobble % Gravel : % Sand % Silt-Clay
-9.5mm | 818" - | : - - o i R S ST - <4 -H#200 <#200_ B
475mm|  #4 | il 0.0 | 0.0 0,0 .- 00
2,00 mm|  #10
. ;-425 Hm{ #40
150 um | #100
[ 75 pm | %200
_ : Log(x)
6" g" a 14/ 1" .31'4" 172" At #4 o #6 #30-  #40 #60 #100 #2'00
i Bl \ T T T ] T T ' T:‘"’o
R e R e o SRR o
N N S 8 N
| 1R SRS
’
s NS SRR _ o %
.; L E b b f i
5 i — 5 : ‘ e
z s I ERE A A
g iR RN ] 1,
. : o i . ' i ‘ 1 ! i 0
100 mm 20 mm 10.mm & mm 2mm 1 mm abmm 0.3 mm 0.9 mm
Slove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 e Fax: (435) 986-0568



Cllent: Creamert & Noble Englneers
435 East Tabernsacle
St George, Utah 84770

Project: 8i, George Repfacemen't Alrpost

SOIL CLASSIFICATION REPORT

Date of Repott: 7/3/2007

Reviewed By;

Lab#: 7862274

Locatlon: St George

TypeofSample:  Fatclay

Sampled By: R, Owens

Project #: 07330
Date: 6/29/2007

Location-of Sample: .S-6 @ 15'

Tested By: A. Whipple

. Date: 7i2/2007

Authorized By:(_)ll'ant'_

Sleve Analysls, ASTM C136

Date: 6/29/2007

Test Standards are ASTM unless otherwise noted.

Sleve Size % Paszing Spegclflcation Test " Result ‘Speclflcatlon Test Standard
_ _ Cumulatival| .
125 mm.| 5" ' {Natural Moisture Content, % D2216
100 mm| 4" [[Liquid Limit ' 50 D 4318
| 75mm | 3" Plastlclty Index 23 ‘D 4318
50mm | 2" | Unified Classificatlon System D 2487
375 mm| 1-1/2" | AASHTO Classification System AASHTO M445
[28mmy 4" B
19mm | 34" _ . _ _
128mm| 1" % Gobble % Gravel % Sand " % Silt-Clay
95 mm.| 3/8" > 3" <3"-#4 < #4.-#200 < #200 . _
4.75mm|  #4 0.0 0.0 0,0 0.0 I
i2.00 mm; _ #10
425 pm | - #40
150 um: [ #100
1 758 Mm #200
Log(x}
6" g™ 3" 142" 1" st 12" " #4 #0 #16 #30 0 Heo #100 #2000
. * y§ e ' ; T : T 1
s gL . ] | D
E L 1S | : L g
5 N o —in
s R SR S e
s L L I
' i 1S ! ! i : 2
; it A N L . Y
A A
7 i HEPE G ;i : 1,
100 mny 20 rm 1¢.mm 6mm 2mm 1-mm 06mm 03 mm 0.1-mm
Sieve Size
525 N. 3050 E. Suite 3, St. George, UT 84790  Phone: (435) 986-0566 » Fax: (435) 986-0568



Clignt: Crea'mer & Noble Engineers
435 East Tabernacle
St Georgo, Utah 84770 -

Pro‘j_ec_:t: St, George Replacement Alrport

SOIL CLASSIFICATION REPORT

. Date.of Report: 7/3/2007
 Reviewed By:
Lab#: 7862275

Pioject#: 07330

Locatlon:St, George.

Sampled: By: R. -Owens

Date: 6/29/2007 -

Type-of Sample:  Lean clay

Tested By: A. Whippls

Dater 7/2/2607

‘Location of Sample: LS-& @ 2¢'

Authorlzed By:Cllent

Sleve Analysis, ASTM G136

Test Standards are ASTM unless otherwlse noted,

Date: 6/25/2007

Sieve Size | % I;,Es‘.sslng-'Spacll_’lcf:\tIO'‘ Test . Result '}S'peclficatloanest'Standand :
-Gumulafive] _ n . .
125mm| B" |iNatural Moisture Content, % D216
100.mm| 4" Liquid: Limit 44 D 4318 - -
I 75mm |} 3" Plastlelty Index 18 D 4318
50mm| 2" | [[Wnifled Classification System D 2487
37.5mm| 1-12" | [IAASHTO Classiflcation System AASHTO M144
25mm | 1" '
19 mm | 34" : _ -
12,5 mm| _ 1/2" % Cohble Y% Gravel % Sand % Silt-Clay
85mm{  3/8" > 3" <384 <#4 «#200 . <#200
4.75mm|  #4 00 0.0 0.0 00 I
1200 mm| #190
425 um | #40
150 ym. | #100
75 pm #200
Log(xy
g g 3 14720 47 3MY i i #4 #lo we ¥ #I0 #E0 #100 #200
s - 6 A A e P A I — . - 100°
E SRS . R 5 Lt
A R ]
E | S mmt it 10
: : : : {1 Lt 2
N s - z .
E : Hebh i ! 3 2
; ; 4 U T I i ) | R
| | b b i lf o
s H IS - s a S
: i IR : L A,
100 mm 20 mm 10 om & mm 2mm 1 mm D5mm 0.3 mm ¢4 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 « Phone: (435) 986-0566 e Fax

: (435) 986-0568



ATESTING & ENGINEERING

SOIL CLASSIFICATION REPORT

ENGINEER!NG

Client. Creamer & Noble Engineers
435 East Tabetnacle
St. George, tiah 84770

Date-of Report; 7/3/2007
Reviewed By:
Lab#: 7862277 ..

ProjJect: Si, George Replacement Alrport -Pro_]ect-#: 07330
Date? 8/28/2007
Date: 7/2/2007

Date: B/29/2007

Sampled By: R, Owens'
Tested By: A, Whipple
- Authorlzed By:Cllent

‘Test Standards are ASTM unless otherwise hoted.

Location: S, -George

Type-of Bample:  Lean clay _
Location of Sample:.S-7 @ 5'

Sleve Analysls, ASTM C136. -

SleveSize |/ Passingiq i ation| Test _Result. |Specification] Test Standard]
. Cumulative o - ‘ ‘ _ JHEE
425 mm: 5 : Natural Molsture Content, % 52218
100mm| 4" [[Llquid-Limlt. _ ER D 4318
L 75mm | 3" |[Ptasticity Index M D 4318
I 50 mm - 2" | Unifled €lasslificatlon System L D2487
375 mm] 1m2" T ~ [[AASHT O Classification System AASHTO M145
[ 25mm | 1" o
[ 19 mm | 3" 3
M125mm| /2" % Cobhle % Gravel - % Sand % Slit-Clay
9.5:mm | 3/8" >3 <3" -4 < #4 -#200 - <#200 .
1475 mm| | #4 0.0 0.0 0.0 0.0
i2.00mm| _#10 '
425 ym | #40:
| 150-um | #100
75 hm #200.
_ Log(x)
g" p" 3" 142" .1" 3y 172" 3" #4 #10 #16 . H30  #40 #50 #190 #200
- = . ' — g : ety 100
: | : . i Lt
z IIRE 1N S|
: . AR 5 |
: ISREE L "1
a | i s 3 i AL PR
: ; A A ! I : L ; . 3
; : b v : bt - L —tf a0 &
: ER SRETEI | Lt e
| i il SRS NI} 5 .
: i {1 - e : ‘ |
; ‘ NS k] i,
100 mm 20 mm 10 mm 5 mm 2mm 1 mm 0.6mm  03mm 0.4 mm
Sleve Size .

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 e Fax: (435) 986-0568



Cliont: Creamer & Noble Engineers
435 East Tabernacle
St, George, Utah 84770

Project: St. George Replacement Airport _

" SOIL CLASSIFICATION REPORT

Date of Report: 7-/3/2007

Reviewed By: _
Lab#: 7562281

L.ocatlon:St. George

Sampled By: R. Owens

Project #: 07330
Date: 6/20/2007

Type of-Sample:
Locatlon of Sample: LS9 @ 17'
Sleve: Analysls, ASTM C1.36

Lean clay

Tested By: A. Whip_pl'e

Date: 7212007

Authorized By:Cllent

Date: 6/20/2007

Tast Standards are ASTM unless otherwise noted,

Slave Slre

07 f .
Slove Slze | % P.assr[ng‘ Speclflcatior Test _Result |Specification Test Standard|;
~_| Cumulative ;|| S ' '
125.mm+ - 5" ' ' [[Natural: Molsture Content, % D228
{100 im | 4" Liquld. Limit 44 D 4348
75mm | 3" [[PTasticity Index 21 D 4318
50:mm 2" ||Unified Classlfication System T "Doasy |
[137.5 mm| t-142" [AASHTO Classification System - AASHTO M14
25mm | 1" ' ' '
19:mm 3/4" . - _
42,5 mm 142" % Cobble - % Gravel % Sand. - % Slit-Clay
9.5mm | . 3/8" >3" < 3" -#4 <#4- #2000 <#200
475 mm|  #4 0,0 0.0 0.0 0.0 -
2.00mm|  #10 : -
425'um | - #40
150 pum | #100
78 um | #200
_ Log(x)
B 3" 142" LT 172" 3i8" #4 ©#0 #16 H#30  #40  #80 #4500 #200
* —" T Y ; P - —¥ . 100
s L S Lt 2
. ISR ARREEN|
| et o | i
i L . e E : it o0 2
| I e
; - R L
: e o et o0
a HEE T - SRR
‘ _ : o4 SEE NI 5 ' 0
100 m 20 mm 10 mm §mm 2mm 1mm 0.6mm  03mm 8.4 mm

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 « Fax: (435) 986-0568




AR

EER

ATEST NG & ENGINEERING

Client: Creamer & Noble Engineers
435 East Tabernacle
St, George, Ufah 84770

Project: S5t George Replacement Aleport

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007
Reviewed By:
 Labit 7562282

Project #: 07330

Locatlon5t. George _

Sampled By: R. Owens Date; 6/29/2007

TypeofSample:  Leanclay

Testoed By: A. Whipple Data; 7/2/2007

Location of Sample: LS-9 @ 27"

Authorized: By :Clisnt Date: 6/20/2007

Sleve Analysis, ASTM €136 Test Standards are ASTM unless otherwise noted.

07 - f
SleveSize | 70 Pas8INg g idicatio Tost " Result |SpecificationTestStandard

il _ Cumulative I . . ;

{426 mm{ 5" | ~ ||Natural Molsture Content, % ' D2218&
100.mm | 4" HiLiguid. Limit 49 D 4318
75mm | 3" Plastlofty index 24 D 4318

50mm | 2" “|[unified Classification System | D2487 |
37.5 mmi| 112" [AASHTO Classlfication System AASHTO M144
25:mm A" ' ' ' .
19 mm | 34" _ . .
125 mmj 12" % Cobhle % Gravel % Sand . % Siit-Clay
-9.5mm | 3/8" >3" <3"#4 < #4 -#200. . <#200

|475 mm|  #4 0.0 0.0 0.0 0.0

, :'2.-0'(_1.m_m,_' #10 ' ' '
A25pm | #40 |
150 um | #100 |
75 um | #200

‘Logix) .
[ L 3" 142" 1™ sa" -1!2". ass" #4 #10 #16. #30 #40  #50 #100 #200
) - .u- = ' ' -.: Ry i C 1 \ . ] 00
a ' ; - e = — it
s | |- | i o
i | e
"
i RN RRRE I E I P
5 INSEE ASUIRE S TS
z A R R s
: | P L] c
100 mm 20 min 10 8mm 2mm 1 mm Hbmem 0.3 mm 0.4 mm
) Sleve Slze :

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: {435) 986-0566 » Fax: (435) 986-0568



Glient: Creamer & Noble Englnesrs
435 East Tabérnacle
8t George, Utah 84770

Project: ._S_t. George Replacement Airport

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007
Reviewed By:
Labi#: 7562198

Project #:. 07330

L.ecation:St. George

Sampled By: R, Owens: ' Date: 6/20/2007

Type of Sample:

Taste'd: By: A Whipple Date; 7/2/2007

Locatlon of Sample: WT-1 @ &'

Authorlzed By:Client _Dater 8/29/2007

Sleve Analysis, ASTM C136

Test Standards are ASTM unless oth'erwls'e noted,

Sleve Size % Passing Specificatio Test . Result |Specification Test:Standardj .
Cumulative| _ . :
126 mm| 5" o "~ |[Natural Molsture Content, % 3.2 D2216
100.mm ]| 4" JCiquid Limit ' D 4318
5mm | 3" Plasticity index "D 4318 _
50mm | 2" Unlified Classificatlon System D487 - || -
375mmj 11/2" AASHT O Classification: System | AASHTO M149
25 mm i ' : L
g 19-mm- | 34" . - . :
(t25mm| /2" % Cobble "% Gravel % Sand % Slit-Clay
95mm [ 3/8" > 3" AT < #4 - #200 < #200
l4.75 mm| #4 0,0 0.0 0.0 0.0
[2.00:mm]| _ #10 N
425 um | #40
150.um | #100
| 75um | #200
Logix) .
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525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 o Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Client: Creamer & Noble E.nglneers e f Brer e TR I
435 East Tabernacle _ : Date-of Report: 7'?3/2-00'7
81, George, Utah 84770 Reviewed By

Lab#: 75G2182

Project; St George Replacément Alrport _ . _ ‘Project #: 07330
Location:St. Geotge N Sampled By: R, Owens Date; 6/29/2007
Type of Sample; ' _ Tested By: A, Whipple. Date: 7/2/2007
Location of Sample; WT-1 @5’ ~ Authorized ByiClient ‘Date: 6129!2_007 )
Sieve Analysis, ASTM C136 ' Test Standards are ASTM unfess otherwise noted, _
Sleve 8lze . | % Passing , : Test | Result |Specification Test Standard)-
. Cumulative _ |
125 mm| 8" ' ’ Natural Molsture Content, % _ 7.8 _ _ D2z18
1400 mm| 4" flLigquid Limlt ; | D438
[™78-mm 3" lIPTasticity Index _ - | D438
L somm | 2" Unifled Classification System | I D 2487
37,5 mm| 1-1/2" AASHT O Classification System ' - AASHTO M14gy
A9mm | 34" . { - : _ . . o
425 mm| 12" ' : ; % Cobbls | % Gravel . %. Sand ; %.Silt-Clay
9.6mm- | 38" : B >3" ‘ <3"-#4 <§4-#200 | . <H200
475.mm|  #4 _ 1 0.0 : 0.0 0:0 ' 0.0
[2:00mm|  #10 : : : ' :
|L425-pm #40
|L1804um | #100
75:um | %200 1
Leg(x). _
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525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



Client: Creamer & Noble Engineers
435 East Tabernacle
8t. George, Utah 84770

Project: St George Replacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Revlewed By:

Lab# 7SG2045

Location: St George

Type of Sample:

Tested By: A, Whipple

Locatlon of Sample! WT-2 @ &'

Sarhpled By: R. Owens

Projoct #: 07330

Date: 6/29/2007

Date: 7/2/2007

Authorized By:Cllent

Date: 6/29/2007

Test Standards are ASTM unless -otherwise noted,

'_S'lev.e. Analysis, ASTMC138

‘2mm
Sleve Slze

Sleve Size | 2 Passing | o s atio Tost Result |SpecificatlonTest Standard
. _ Cumulatlye| " _ il 1 ‘
1125 mm] - 8" : {INatural Moisture Content, % 85 D2218.
lt00mmy 4" Liguid Limit D 4318
I 75mm{ 3" Plasticity Index D 4318
I somm| 2v {[Dry unitWelght, pef 99.3 C 29
137.5 mm{ 1-1i2" "|[Unified Ciassifisation System ‘ D 2487
25mm I 19 AASHT O Classificailon System _ |aasHTO M148|
S tomm 314" : B - _ . —
28 mm| . 12" - % Cobble %. Gravel % Sand Y% Sllt-Clay
9.5 mm | 3/8" >3" <3"-#4 | <#4 - #200 <#200
4.75.mm|  #4 0,0 0.0 0.0 0.0
2.00.mm| #10 ' :
425um | #40
180.um | #100
7854um #200 |
Log(x)
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525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 o Fax: (435) 986-0568




Cllent: Creamer & Neble Engineers
435 East Tabernacle
Bt George, Utah 84770

Projeet: St George Replacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007
Reviewed By: _
Labi#t: 78562047

| Project #: 07330 _
Location; St; George ~ Sampled By: R, Owens _ Date: 6/29/2007
Type of Sample: _ Tested By: A, Whipple Date: 7/2/2007
Locatlon-of Sample:WT-3 @ 2' e Authorized By:Cllent © Date: 6/29/2007
I_Slexm Analysls, ASTM C136 Test-Standards are ASTM uriless otherwlse nofed. _
SleveSize | 2 Passing: Spec’lflcatlor][ " Test  Result |Speclflcation Test Standard
_ - Cumulative : ‘ _ . _ : : Sk
A26mm| 5" | Natural Moisture Content, % ' | 49 | | D221s
100 mm{ 4" (ILiquid Limit ' : % | Da43ts
75mm | 3" Plasticity Index D 4318
50mm [ 2" [[Dry Unit Welght, pef . 1 1085 ' | c©o9.
137.5 mm|_1-1/2" Unifiod Glassiflcafion System _ ™ | opoasr
t25mm [ " {[AASHTO Classification System . N | AASHT.O M145
49 mm 314" ' . - _ o . ' ' .
2.5 mm|  1/2" % Cobhle % Gravel . | % Sand % Silt-Clay
J 95 mm 3/8" > 3" <3"-#4 < #4 - #200 : < §200
1475 mm|  #4 0.0 00 - 0.0 . 00
2.00mm] _#10 ' -
425um | #40 |
150 um | #100 {
7spm | #200
Log(x}
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— . N " — . - .T : : , ‘ . , ; - > :100
s i ARG rfl oo
s b il SEERER| o
5 T R
s i IS AR AR 'a .
a b e
z s- 5 R Ik
e : IR ENE | -
| ARETIEE N B A T
. E S R Ll o ! o
100 mm 20 mm 10 mm 6mm 2mm 1mm 0smm  0.3mm 0.1 mm
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525 N. 3050 E. Suite 3, St. George, UT 84790  Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

E-
Client: Creamsr & Noble Engineers . 4o
435 East Tabernaole Date of Report: 7/3/2007 .
St. George, Ulah 84770 . Reviewesd By:
Lab#: 7862285
Project: St George Replacement Alrport _ Project #: 07330
Location:St, George ‘Sampled By: R, Cwens _Date: 6/28/2007
" Type-of Sampls; Tested By: A, Whipple Date; 7/2/12007
Locatlon of Sample: WT-4 @ 1’ . Authorized By:Cllent Date: 6/20/2007
Slove Analysls, ASTM €136 Test Standards are ASTM unless otherwise noted, _ _
Sleve Slze | 2 PassING o ihcation Tost Result |Specifioation Test Standard|
_ Cumulative At . : : .
125 mm: 5" | {Natural Molsture Content, % 8.1 D2216
100mm| 4" [|Liauid: Eimit D 4318
- 75.mm 3v Plasticlty Index D438
S0mm | 2" | [|Unified Classification System D-2487
37.5mm| 1-1/2" {IAASHTO Classiflcation System AASHTO M14¢
lL25mm | 1" ' o '
F19mm | 34" _
125 mm| 172" % Cobble % Gravel % Sand © % Slit-Clay
{ 9.5mm| 38" >3" < 3" ¥4 < #4 - #200 < #200.
4,75 mm]  #4 0,0 0.0- 0,0 0,0
12.00-mm¢  #10
| d25um | #40
“A50-4m | #100
75um | #200
_ l-og(x)
6" 5" 3" 1472" " ann 172" 38" #4 #10 #16 #30  #40  #60 #100 #200
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525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 & Fax:

(435) 986-0568




Client: Creamer & Noble Englneers
435-Easl Tabernacle
81, George, Utsh 84770

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Ravlewed By:

Lab#: 78G2286

Project; St. George ReplacementAirpdrt _

Locatlon; St. George

Type of Sample;

Locatlon of Sample; WT-4 @ 6"
Sieve Analysls, ASTM C136

Project #: 07330

Date; 6/28/2007

Samplad By: R. Owens - _
Tested By: A, Whipple

Date; 7/2/2007

Authorized By:Client

Date: 8/20/2007

Test Standards are ASTM-unless otherwlse noted, -

2
Slove Size

. | SCTAE ' f : : : ) :
Steve Slze | 2 Passing i iticatlo Test | Result [Spacification Test Standard
| .Cumulatlye , ) : :
125 mm| 8" INatural Molsture Content, % 197 D2216
1100mm| 4" |[Ltquid Limit D 4318
75:mm: g Plasticity Index D4318
50mm | 2" Unlfled Classificatlon:System b2487 |
375 mm| 142" [IAASHTO Classiflcation System AASHTO M148
25mm | 1" e ' '
I 19 mm 3/4" _ .
125 mm| 12t % Cobbie % Gravel % Sand % Slit-Clay-
9.5 mm [ 3/8" > 3" <3".#4 < #4.-#200 <#200
4,75 mm|  #4 0.0 00 0.0 0.0
2,00mm|  #10 ' -
425 pm. | #40
. 4580um | #100
75um | #200
. L-og(x.)
& g” 3" 142" " 3 12" 3/e" #4 #10 #18 #30 #40 #60 #100 #200 .
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525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 e Fax: (435) 986-0568




Cllent: Creamesr & Nobie Enginoers
435 East Tabernacls
St. George, Utah. 84770

SOIL CLASSIFICATION REPORT.

Date of Report: 7/3/2007

Reviewsd By:

Lab#: 7802288

Project: St GeorgeRepIacementAirport

Locatlon: St George

Type of Sample!

Location of Sample: WT-4 @ 12'-
Sleve Analysls, ASTM C136

Sampled By: R. Owens

Project #1 07330
. Date: 6/29/2007

Testod By: A, Whipple

Date: 7/2/2007

Authorized By:Cllent

Date: 6/29/2007

‘Test Standards. aro ASTM unless otherwlse hoted,

2mm
Sleve Slze

Sleve Size | 2 PAsSING o i atlon| Test Result '|Specification Test Standard
_ Cumulative o . ] _ .
126mm| 5" | : o Natural Malsture Content, %. 10.1 bH2216.
100mm| 4" | Liquld Limlt D 4318
J. 785 mm-; 3" Plastlelty Index. D 4318
50umm | 2" [[Unlfied Classiflcation System D 2487
(375 mm| 112" || AASHTO Classification System AASHTO M144
25mm | 1" : ' '
19mm | 3/ - | |
125 mm| 172" % Cobble % -Gravel % Sand % Silt-Clay
9.5mm | 3/8" > 3" <3§"-#4 <4 -~ #200 <#200
4,75 mmj W 0.0 00 0.0 00
“2.00mm]| - #10 -
L4265 um | #40
150 pm | #100
75um #200 )|
log(x)
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. -— =T i T * T ; r——t Ty 100
; i e e i H o0
s s AR R AN .
s. g .
: ) . — iisog
i | R - RN !
: IR R P o, IR
: o o i 1 |
5 R 5 - e
| 1IN S A BN z I
; I k] Ll
100 mm 20 mm 10 mm 6m 1 mm 05 mm 0.8 mm 0.4 mm

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 » Fax: (435) 986-0568



€llent: Creamer & Noble Englneers
435 East Tabernacle
8l Geotge, Utah 84770

Project: St George Replacement Afrport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:

Lab#: 785G2058

Location:St. George

Type of Sample:

_ Project#: 07330
Sampled By: R. Owens Date:. 6“.’29.’-260?
_ Tested By: A. Whipple Date:.:T'IZ.’_ZOO?'
Location of Sample: WT-5 @ 42' Authorized By:Cllent  Date: 6/20/2007

Sleve Analysis, ASTM C136

Test Standatds are ASTM unless otherwise hotad.

| %. Passing |, - . ' ot =
] . ‘ g . :
| . fove Slze_ | cumulative Spéclflca_tlo 7 Test Result |Specification Test Standarc{ |
128 mm| . 8" {|Natural Molsture Content, % 18,3 D2216.
[ 100.mm| 4" |[[-1quid Limit ) 04318 |l
75mm 3" Plasticlty Index D 4318
Tsomm T 2n Dry Unit Welght, pof 104.0 | C29
37.5 mm| 1.1/2" Unlified Glassificatlon System ' D 2487
25 mm 1" [AASHTO Classlfication-System: AASHTO M145.
19.mm | 34" B . ' __
1225mm| 12" % Cohble % Gravel % Sand %. Silt-Clay - ||
95mm [ 38" > 3" L34 < #4 ~#200 . <#200
475 mm{  #4 0.0 | 0.0 0.0 0.0
2.00mm|  #10 '
425.um | #40
| 150 um | #1060
L75pm | #200
_ . : Logix)
" g" 8" 112" "ooaam Ty o #d #10 e #30  #40  #60 #1_00 #200 ]
. —_— ‘ . : e 100
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100 mm 20 mm 10 mm 8 mm Slove 8l 2mm 1 mm 0.6mm 03 mm 0.1 mm
eve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



SOIL ‘CLAS‘SIFICATION REPORT

Cilent: Creamer & Noble ‘Ehglneers
435 East Tabernacle _
St Gearge, Utah 84770 _ Reviewad By:

Lab#: 7862069

Date of Report; 7/3/2007

Project: St Georgs Replacement Airport ' ' - 5 Project #; 07330

Locatlon:St, George _ : Sampled By: R. Owens Dafe: 8/29/2007

Type of Sample: . -  Tested By: A, Whipple Dato: 7/2/2007
Location of Sample: WT-6 @ 7' _ _ Authorlzed By;Cllant Date: 67_29/2007

Slove Analysls, ASTM C136 Test Standards are ASTM unless otherwlse noted, ' .

SleveSiza | 2 PassINgl o ihcatio Tost Result [Speclfication Tost Standard]|

- Cumulative _ il 1.

125 mm| 8" Natural Molsture. Gontent; % . 160 | | Dazte
100 mm| 4" lLiquid Limit _ 1 D438
Smm | 3" Plastlcity Index o 1 D4318

I s0mm| 2 Dry Unit Welght, pof _ - 1080 629
325 mm| 14727 Unified Classlfication System ' | Doda7

25mm | 1" {|AASHTO Classification System ' lAaBsSHTO M144
19 mm | 34" _ i - ' _ ' . .

128 mm| 142" - % Cobble - % Gravel % Sand % Silt-Cray

{95 mm | 38" o >an <3" . #4 < #4 -#200 <#200 °

A75mm|  #4 ' _ 1 0.0 . 0.0 0.0 0.0

2.00mm| _#10 I ' '

425 um|  #40

150 pm | #100

1 75 um: | #200
Log(x)
g 5" 3" 1152 " g 1!2'.' 3" #4 #0 e #30  #40  #60 #100 R200
Pl — 4 T — PR A R : 1
: f | e : =t L
| z |- | L L I
e ARRNEES -
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5 At M _—
. . , ' o : . : 0
100 mm 20 mm 0 mm Brmm 2 mm 1-mm 0.8 mm 08 mm 04 mm
Sleve Size

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: {435) 986-0566 o Fax: (435) 986-0568



Client: Creamer & Nabls Efigineers
#435.East Tabernacle
8t George, Utah 84770

ProJaot: 8t George Reptacement Airport

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:

Lab#: 7862199

Location: 5t George _

Sampled By:"R. Owens

Project '#:':0?'330 _

Date: 6/20/2007

Type.of Sample:
Location.of Sample:WT-8 @2

Tested By: A, Whipple

Authorlzed By:Client

Sieve Analysis, ASTM G136

Date: 7/2/2007

Date: 6/20/2007

Test Standards are ASTM unless otherwise noted,

SleveSize | Passnglq  cation Test Result |Specification Test St‘ahdardﬂ
: Cumulative I ‘ . _
125 mm| 5" : [INatural Molsture Content, %: 45 D2216
|400mmy 4" [[Wiquid Limit ' D 4318
I 78 mm | 3~ Plastlclty Index _ D 4318
50mm | 2" Unlfied Classlfication System 02487
37.5:mm| 1-1/2" AASHTO Classification System |AASHTO M14g
25mm | 1 I |
: 19'mm. 314"
125mm|__ 172" % Cobble % Gravel . % Sand % Silt-Clay
g.5mm | 318" > 3" - <3%-#4 <#4 - #200 < #200.
475 mm|  #4 0.0 0.0 - 0,0 0.0
200 mmy  #10
I 425 pum __#40
150 um | #100
“75um | #200
o Log(x)
6™ §" " 112" 1" g 112" ams* . #4 ) #10 #16 #30.  #40  #60 ‘#4100 #2060
. L R 2 R A S A ¢ - - e A
! f 1S - SRR I b0
s et S e
5 T NEE IR EEE——
I
5 AR - e &
: SRR . | oo
| R AUNS ; A
s 1 1 3 M . AHER A
. i N i L ' \ ' E ' X ' 0
100'mm 20 mm 10 mm & mm 2mm t mm 05mm  03mm 0.4 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 e Fax: (435) 986-0568
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Cllent: Creamer & Noble Engineers
435 East Tabernacle.
St George, Utah 84770

Project: St George Replacement Alrpart

RING

SOIL CLASSIFICATION REPORT

Date-of Report: 7/3/2007
Reviewed By:
Lab#: 78G21.35

. Project i#:; 07330

Locatlon:St. George

‘Sampled By: R, Owens Date; 6129/2007

Type-of Sample;  Clay

Tested By: A. Whipple Date! 7/2/2007

Location of _Sam'ple:'RW-4 @ 27

Authorlzed By:Client Date; 6/20/2007

Sieve Analysis, ASTM C136

Test Standards are ASTM.unless otherwlse noted.

' o % Passing _ : .
_ Siavg Size Cumulative Specificatio . Result I_S_peclflcat!?ﬁ TestSt_andard
125:mm Py _ Natural Molsture Content, % 14.7 D2216
100mm| 4" lLiquid Cimit ' ' D 4318
5 mm | 3" P lasticity Index _ D 4318
50 mm 2" Dry Unit Welght, pef 102.8 C 29
1:37.5 mm:_ 142" llUnlfied Classification System D 2487
- 25 mm " AASHTO Classlfication System [ansHTO M144
19mm | 3/4" I :
125 mm| 172" % Cobble % Gravel % Sand % Slit-Clay
9.5mm | 3/8" > 3" <3 .84 < #4 - #200 <#200
{475 mm| #4 0.0 0.0 0.0 0.,0.
200mm|  #10 " .
1425 pm #40-
150 pm | #100
Thum | #200
. Log(x)
6" g" 3" 142" 1" san 12" g/t #4 #16 #30 #40 - #60 #100 - #200
" — o T by R — - - . — 100
e ? L S - REE - -
f e G |
i Lk .
: o E - il i
R S NI
! : ! Pl P C i : g
: : A T T — E .
s O SRR e s e B
.= ISR EEUN I A
s | e
| 1 o Cld s - »
100 mm _ 20mm 10 mm 5'mm 2mm 1:mm 0.6mm . 0.3 mm 0.4 mm
Sleve Size .

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 » Fax: (435) 986-0568



Client: Creamer & Noble:Englhesrs
435 East Tabernacle
8t George, Utah 84770

Project; St George ReplaceméntAlrport i

Location: St G_eorge

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Reviewed By:
| Lab#: 7502138

Project #: 07330

Type of-Sample: _
Locatlon of Sample: RW-6 @ 7"

Sleve Analysls, ASTM-C136

Date: 6/29/2007
Date: 7/2/2007 .

Sampled By: R. Owens
Tested By: A, Whipple

Authorized By:Client Dato: 6/29/2007

Test S'tandards are ASTM unless otherwise. noted,

% Passing |,

Sleve Size | Speclificatlo Tost Result |SpecificationTest Standard
] Cumulative ‘ _ _ : : ‘
(125 mm | 5" - ‘[INatural Molsture Content, % 42 | Do21e
1400 mm | 4" MLlguid Limit 4318
75mm | 3" Plasticity Index e D 4318 _
50mm | 2" [Py Unit Welight, pef _ 1021 _ c20 . |
37.5 mm| f1<1/2" ilUniffed Classifloation System _ I D2as7 |
25mm 1" |AASHTO Glassification System AASHTO M145
19mm | 3/4" = _ e _ I
{12.5.mm} 172" % Cohble % Gravel | % Sand % Silt-Clay
9.5 mm- | 3/8" > 3" <3"-#4 I <# #2000 | < #200
4,75 mm; #4 0.0: 0.0 e 0.0 0.0 ..
{:2.00 mm{|-__#10- ) . .
[.425 pm | #40
160 pm | #100
_75um #200
: . Log(x}
8" g 3" LA A sy 172 38" #4 #1_0 #16 #30  #40  #s0 #Hoo #200 .
" " ; Py . o - : 1o
5‘ s - s _i | oo
| : at - 3 " w0
| s b o
: b : = -
s NN SRR il Y.
SHARE NI .
5' e b e oo
| mmiatae A -
N o Y i v amE .: 0
100-mam 20 'mm 10'mm 5 mm 2mm 1mm 06mm 0.3 mm ¢4 mm
L Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 » Fax: (435) 986-0568



" SOIL CLASSIFICATION REPORT

Cllent: Creamer & Noble Englneers
435 East Tabernacle - :
St. George, Utah 84770 : Reviewed By:

Lab#: 78G2198

Date of Report: 7/3/2007

Project: St George Replacement Alrport _ _ Project #: 07330
Locatlon: St George . _ Samblédi By: R, Owens Date: 8/29/2007
Type of Sample; N _ Tested By: A. Whipple Date: 7/2/2007
Locatlon of Sample: R_W~8 @ surface Authorized By:Cllent Date: 6/29/2007
Sleve Analysls, ASTM C136 Test Standards are ASTM unless otherwise noted. ' _
: - ‘ L _ 1
SleveSize | 72 Passing g, iticatio Tost . Result |Specification Test Standard
: 1 Cumulatlve . . . .
125 mm 5" . ' Natural Moisture Content, % 0.9 _ . D2246
100mm| 4" ' —{[Ciouid Limie I 1 |_Dasts
ZEmm | 3" * T ~|Plastlcity Tndex - | | | "Dasts
50mm | 2" " |[unifled Ciassification System _ . _D2487
37.5.mm| . 1-1/2" ' [IAASHT© Classification System " CAASHTO: N 48
25mm | 1" ' ” o ' I
“19mm | 34" _ _ .
1128 mm| 12" ] % Cobble % Gravel _ % Sand % Slit-Clay
| 95mm | 3" _ |E >3 < 3" - #4 <H4-#200 <#200
rsmm| # | | 0.0 o0 | 00 T 00
2.00mm| #0 | 7 o -
- 425 um #40 _ , {
150 um | #100 I I
78 um #200.
Lo{x)
6% g§" 3" 142" "o [ TP T #4 #10 #16 B30 0 #60 #100 #200 B
T " T T . — - =T 1 100
| 3 o s " i oo
| i I : ; .
| i I L
A "
- - HA S
¥ : b : s [
o ; i I T —r : -0 &
5 s- - i - |
a 1 : - 5 Y. .
L : . D : ! b,
100 mm 20 mm 10 mm Smm ) 2mm A mm 0.6mm 03 mm 04 mm
. Slove Slxe

525 N. 3050 E. Suite 3, St. George, UT 84790 s Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Cllent: Creamer & Noble Englneers
435 East Tabstnacle
St George, Utah 84770 _ - Reviewed By:

Lab#: 7562194

Date of Report: 7/3/2007 .~

Project: S, George Replacement Airport _ . Project #: 07330

Location:St. George y o Sampled By: R, Owens Date: 6/20/2007
Type-of Sample: o _ ' _ _ o Tested By: A Whipple . Date: 7/2/2007
Location of Sample: ET-2 @.2' Authorized By:Client Data: 6/29/2007
‘Sieve Analysls, ASTM C136. _ ' Test Standards are ASTM unless otherwise note. '
~ SioveSize %'Passing':Speclﬂcatio i . Test | Result {Specification Test Standard|
: Cumulative| . : : : : _ :
125 mm. 5" |[Natural Molsture Content, % _ 3.0 . 02216
100 mm| 4" {ILiquid Limit ‘ ‘ - Da431e
75 mm 3" {lPiasticity Index . | D4ats
BOmm " {lWnified: Classification -System ! D487 |
375 mm| 142" \[AASHTO Classification System ~ |AASHTO M144
[25mm [ — ~
19.mm | 3/4" | : .
125 mm| 42" | _ %.Cohble % Gravel % Sand % Silt-Clay
9.5 mm | 3/8" o > 3" . <3" - #4 ‘<M -3#2000 | < #200-
475 mm|  #4 ' B 0.0 100 0.0 | 0.0
2.00mm| _#10 ' ' - -
425 pm | #40
A0 um | #100
75um | #200
Log(x}
gnogr g TA/2" AN Mt 0 s 4 T Ho #16 #30 B0 HEO. . #100 #200 -
- - T T T T T T T = : ——p 100
s I R RRER S e
5 | - ARE NS f |
: HEERE e e
5 : s : s o g
s iR A8 R N | PP
: ; i 3 E i G B
—{ . : i ; 5 ‘ o
e : i s s 5 ] 30
. | IR ] .
5 Lo IS B
. v ] ci : : : »
100 mm 20 mm 1¢ mm 6 mm 2mm 1 mm 0Gmm  03mm 0.4 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790  Phone: (435) 986-0566 » Fax: (435) 986-0568



LA

TEST

ENGI

NG &

I'N N

Client; Creamer & Noble Engineers:
435 Egst Tabernacle
St George, Utah 84770

ProJect: St George Repla_cement Alrport

ER

EERIN

SOIL CLASSIFICATION REPORT

Date of Reports 7/3/2007
Revlewed By -
Lab#; 7862195

" Project it 07330

Location:St, George

Sampled By: R, Owens Date: 6/29/2067 _

Type of Sample:

Location of Sample; ET-2 @ 5'

Date: 7/2/2007

Tested By: A, Whipple
Authorlzed By:Client

Sleve Analysls, ASTM C136

Date: 6/29/2007

Test Standatds are ASTM unless otherwiso noted,

[ . -
Sieve:Slze _/° Pas_.slng_ Speciflcatio Test, Result |Specification Test Standard||
Cumulative - - - ; :
125mm| 5" Natural Molsture Content, % 3.3 D2216
I 400 mm 4" Liguid: Limit. D 4318
L 78mm gy 3" [[Plastlcity Index _ D 4318,
:l;___so-mm C [|[Unified Classification System [ 2487 7
: 375 mml| ety TIAASHTO Classlfleation System |AASHTO M148
|.25mm | 1 | -
I} 18mm | 314" : . -
12,5 mm| . 4/2" % Cobble % Gravel % Sand % Silt-Clay
[ 9:5mm | - 3/8" >38" <3"-#4 < #4 -#200 < #200
4.75-mm | #4 0.0 0.0 00 0.0
2.00mm|  #10
1L.425 ym | - #40
- 150:um § _#100
_thum. | #200
_ Log(x) _
6" " 3 12" 1" 3 172" 3/8" #4 #10 #16 #30  #40 #8680 #100 #200.
" — - ;. . . i y 100
s 5 i - o
s ISR s : L il
i RN A -
e i s | i e
s | L N
i R E i | .
s AR % z a0
s BN NI s s |
5 ISR S IR SE——_—
' ' bl i ' i i 50
100 mm 20 mm 10 mm 6mm 2mm 1 mm 05mm 0.3 mim 0.4.mm
Sleve Size ’ :

525 N. 3050 E. Suite 3, St. Gebrge, UT 84790 ¢ Phone: (435) 986-0566 « Fax: (435) 986-0568



Client: Creamer & Noble'Engmeeré
438 East Tabernacle
St George, Utah 84770

Project: S, .Geor_ge Replacement Alrport

SOIL CLASSIFICATION REPORT

Reviewed By:

Date of Report: 7/3/2007

Lab#: 7862201

Locatlon: St Gearge .

Type of Sample:

Location of Sample:ET-6 @2

- Sampled By: R. Owens

Project #: 07330

Dates 6/20/2007 _

Date: 7/2/2007

Testod By: A ‘Whipple.
Authorlzed By:Cllent

Test Standards are ASTM unless otherwlse noted.

_Date: 6/20/2007

Sleve Analysis, ASTM C136

SloveSlze | P PAsSING (o atio Tost | Result |Speaifiation Test Standard]|
: , ) Cumulatlve el - .
125 mm | 5" ' Natural Molsture Content; % 4.1 D2216
100mm| 4" (- Tepuid Limit D 4318
C75mm | 3" Plastlelty Index D 4318
lLsomm | 2v ~[[Dry-Unit Welght, pef 79.0 c29
37.5mm| 112" Unlfled Classification System D2487 |
26mm | 1" |[AASHTO Classification System AASHTO M4
19mm | 3/4" E ' : _ . _
f12.5 mm|  q/2" % Cobble % Gravel % Sand % Silt-Glay
[ 95 mm| 38" > 3" < 3" .4 <i#4 - #200 <#200
{475 men _ #4 0.0 0.0 0.0 0.0
[2:00mm]|  #10 - ' |
425.um- | #40
150 um | #100
78um | #200
| ' Logi{x)
" g 3" 112" L 172" 3" . # o e #30 #4060 #04 #200
" - .‘ L I I S T 100
s. e AR oo
.f . SELE S N -
il g
| N TR s et
.f (N SN
s AT S i .
: i — | I
; IR B R —
: | (IR | i ? LAk,
100 mm 20 i 10 mim 5 mm 2mm 1mm ¢&mm 03 mm 0.t mm
: Siove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 o Fax; (435) 986-0568



ENGINE

\ LA

TESTIN

G & E:

E

Client: Creamer & Noble Enginaers
435 East Tabernacle
- 8t, George, Utah 84770

Projoct: St George Replacement Airport

ING

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Reviewed By: .
Lab#: 7662208

Project #:07330

Locatlon:St. George

Sampled By: R, Owens - Date: 6/29/2007

Type of Sample:

Tested By: A, Whipple Date: 7-._’2‘.’2@0:-7

Locatlon of Sémple: ET-6@ 12"

Authorlzed By:Client Date: 6/29/2007

Sieve Analysls, ASTM G136

“Test Standards are ASTM unless otherwlse noted.

To : ; _ - o
SleveSlze | % Passing Speclficatlo _ Test " Result [Specificatlorf Test Standard|
1 Cumulative|. - _ A . =
126 mm " : Natural Molsture Content, % 221 D2216
100mm| 4" flLiquld Limit ' D 4318
7Bmm | 3" Plasticlty Index D 4318
50mm | 2" Jlory. Unit Welght, pof 5.1 . C29
375 mm| A-1/2" Unlfied Classification System . Do24s7
26mm [ 1" [IAASHT O Classification System | AASHTO-M444
19mm | 314" o B _
12.5mm)| 2" % Cohhble % Gravsl % Sand. % Silt-Clay
95mm | 3/8" > 3" <3"-#4 < #4 «#200 < #200
478 mm]  #4 0.0 0.0 0,0 0.0 °
2.00mm| #40 : ' '
1426 m |  #40
150 yrm | #100
S T5um | #200
Log(x)
L RT- AN L VR T-CO V' o #10 #$ #30  HAD 260 #100 #200
. — . . . —— — - - L 100
s 5 SESEE oo
f : L : a0
i | e
: % e SEEREE —f"1
: : . LA E : |
. | . : N R | ' P B
: ! ! i BE ik ; S
: : R T - i et S
: (- ! Lt o0
s e RSB A
g i | ! S
y . ' : ' H 1 : H 0
100 mm 20 mm 16 mm 8 mm - 2:mm 1 mm ¢.E6mm 0.3 mm 04 mm
Sleve Sizo

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 & Fax: (435) 986-0568



L

TES

Tl

N

Clienf: Creamer & Noble Engineers
435 East Tabernacle
8t, Georgs, Wiah 84770

Project: 'St George Rep!ac.e_ame'nt Alrport

G;E,lVI‘ll }I(:

ENGINEER NG

SOIL CLASSIFICATION REPORT |

Date-of Report: 7/3/2007
Reviewed By:
Lab#: 7862207

Project #: 07330

Location: St George

Sampled By: R, Owens

- Type of Sample:  Clay

. Date: 6/20/2007.

Location of Sample: ET-G. @32

Tested By: A. Whipple

Date: 7/2/2007

Authorfzed By:Cllent

r'SIe'\."e. Analysls, ASTM C136

Date: 6/29/2007

Test Standards are ASTM unless otherwise noted,

~ Sieve Size % Pa_ssl_n_g Specificatio Tesf Restlt {Speciflcatlon Test Standard
Cumulative| - _ . :
125 mm 5" Natural Molsture Content, % 21.3 D2216
100 mm | 4" Liguld Limit ' D 4318
75mm | 3" lIPlasticlty Index D 4318
50mm | 2" {[Dry Unit Weight, pof 96,6 G629
37.5mm| 1-/2" Uniifled-Classification System D 2487
l28mm | ¢ AASHTO Classification System AASHTO M148
Lo mm | 34" | __
12,5 mm| 1/2" % Cobble ~%. Gravel % Sand % Silt-Clay
95.mm . 3/8" > 3" <3" -#4 <#4 - #200 < #200 -
4,75 mm|  #4 0.0 0.0 0.0 0.0
-2.001mm5:_ #10 ' o
{425 um | #40
N A5 um | #1400
75um | #200
Log{x}
g" 5;' 3 A" A7 112" amv #4 #10 #16 #30 #40 #60 #1100 #20(_}
' I ; i Tp—— T T " 100
s i g A EEE N oo
| | T S ENE NN S
i e R
: 1 SR = —fe g
e A e
e d
é {i L L -t
s 11T O ERE N -
E. : : ' I E E : ? E - 10
: id SN L,
100 mm 20 mm 10 mm &' mm 2mm 1 mm 0Emm 04 mm 04 mm
Slove Slze

525 N, 3050 E. Suite 3, St George, UT 84790 e Phone: (435) 986-0566 o Fax: (435) 986-0568



Cllent: Creamer & Noble Englneers
435 East Tabernacle
St George, Ulah 84770

Projoct; St George 'Replécement Airpqrt

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007
Reviewed By:

Lab#: 7862195

Location;St. George

Type of Sample:

Location of Sample: ET-7 @ surface
Sleve Analysis, ASTM-C136

Test Standards are ASTM unless otherwise noted,

Sampled By: R. Owens

Project #; 07330
Date: 6/29/2007

Tested By: A, Whipple

Date: 7/2/2007

Authorlzed B’y:CIlenl_

Date: 6/29/2007

Sleve Slzo % Passing Specification|| Test . Restt |Specificatlon Test Standard
. Cumulative I i
[ #26mm| 5" Natural-Moisture Content, % 1.0 02216
100mm | 4" [I&Tuid: Limit 04318
75 mm: 3" Plasticlty Index D 4318
[.80mm | 2" [lunified Classification System. D 2437-
37.5mm| 1-1/2" {IAASHTO Classlfication System [AASHT @ M145
19mm | 34" _ S
12.5:mm{  1/2" % Cobhle % Gravel % Sand % Slit-Clay
95mm | 38" > 3" <3".#4 < #4 - #200 <#200 .
475 mml a4 0.0 0.0 0.0 0.0
[2.00 mm| ~ #10 :
425-ym | #40
150 um #100
| 75um | #200
Log{x)
6" g" A 112t 1" 34" 12" s #4 #10 #e #30 #4060 #100 #200
— ' ' - T ; * : A
s it - o
s IR0 . EEE N Ll
| bt A
5 | e 5 E L E
: ! : I v v o §
; : ' e e - ! a0 §
s 3 : Ao SRS SR a0
| . i 5 ot -
§ S RRRTE T
: i it - : al ] .
100 mm 20 mm 16 mm 5 mm 2mm 1 mm 0.6mm 0.3 mm 0.1 mm
Slave Slze .

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax:

(435) 986-0568



ENG |

NEERING

LANDMA

TESTIN

Cillent; Creamer & Neble Englneets
435 East Tabernacle
8t. George, Utah 84770

Project: St George Replacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007.
Revilewed By:
Lab#: 7862209

Project#: 07330

Location:8t. George

Sampled.By: R, Owens Date: 6/29/2007

Type of Sample:  Slit/ Clay with sand.

Tested By: A Whipple ___ Date: 7/2/2007

Location of Sample:ET-7. @ 2

Authotlzed By:Client Date: 6/29/2007

Sleve Analysls, ASTM C136

Test Standards are ASTM unless otherwise noted,

Slave Size _ o """‘_53".‘9‘ Specification) Test Result [Specification Test Standard
: -|-Cumulative , : - :
125 mm 5" - © [[Natural Molsture Content, % 15,0 D2216 -
100 mm. | 4" Liquid Limit D 4348
75.mm | 3" : Plastl'clt_y Index D-4318
50 mm an Unifted Classliflcation System - D2487
875 mm|  1«1/2" INAASHTO Classlfication Systam [AASHTO M148
{ 25 mm 1" ' ' :
18 mm RIE B : S
125 mm| 12" % Cobble % Gravel % Sand % Silt-Clay
95mm.| 38" 100 > 3" <34 < #4 « #200 < #200
4,75 mm|  #4 - 100 0;0 0,0 29.1 70.8
2,00mm{  #10 100 B
425 ym- | #40 98
[ 150pm | #100 | 83
75um | #200 70:8
ng(x)
g g 3" 142" 1" 34 172" 3" #4 #10 #16 #30 - 440 #80 #100 #200
- tmpy " " " : 1. 100
: ! : ] . N N ' VO
: :‘ E " b : o 1t 00
i e b R NEE
| e A >
5 it | . | Ll 2
; SR AR G N Y
! 1IN : ! i N
5 ‘ NN : ; s S P
s- E - AR | —if
E : - SRS T | -
: R | 99
_ : : ! Ll i B o
100 mm 20 10 mmi Smm 2mm 1 mm 0.6mim 0.3 mm 0.4 mm
Sleve Slze

525 N, 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 o Fax: (435) 986-0568



R . ~ SOIL CLASSIFICATION REPORT
ERING

\LA

TEST I N

NDMA

ENG | NE

Client: Creamer & Noble Engineers ' ' . - :
435 Easl Tabernacle | . Date of Report: 7/3/2007
St. George, Utah 84770 ' _ : Reviewed By:
Lab#: 7862187
Project: 3i. George Replasement Al_r_pqrt - - Project #: 07330
‘Locatlon: St, George Sampled By: R. Owens _ Pate; 6/29/20Q7
Type of Sample:  Clay : _ Tested By: A. Whipple Date: 7/2/2007
Location of Sample: ET-7 @8 L : _ Authorized By:CIIent Date;6/29/2007
Sleve Analysls, ASTM C138 ' Test Standards are ASTM unless otherwlise noted. .
- - . .
Sleve Size % Passing Specificatlo Test . Result |Specificatlon Test Standard
|- Cumulative _ o _ : . _
125 mm 5" 1 Natural Moisture Content, % | 183 - D2216 |
{| 75:mm 3 Plasticity Index - D 4318
s0mm | 20 Unified Classification System ] ” D2487
[37.5 mm| 1.172" AASHT O Classlfication System. |AASHTO M144
19mm 34" I _ o o
125 mm| 2" ' ‘I % Cobble " % Gravel . % Sand . % Silt-Clay
9.5mm | 3/8" . : | >3" _ < 3" .#4 .- < #4-#200 < #2000
4.75mm|  #4 | _ 0.0 1 00 00 i .00
2,00mm{__#10 1 '
| 425 pm | #40
150 pm | #1060
754m | #200
| | Log(x) |
§" g 3" 142" A" 1 3 4 - #0 #16 #30 #40 #60 ~#100 #200
n ; T LT — T v 1 v e y 100
s i 7 S 5 _t |
: 3 RN . : - | it
: ‘ IEE S - i o i —fu g
; . e
; : IR R : : ‘ CofE, B
: i 1 R T ! T ! : o
: R : t é N
| ' - | -l g -
a i a l | 8
] 4 it A _ : -l -,
100 mm 20 rism 10 mm 6 mm 2mm 1 mm 66mm 0.3 mit " 04 mm
Slove Slze -

525 N, 3050 E. Suite 3, St. George, UT 84790 « Phone: (435) 986-0566 & Fax: (435) 986-0568



Client: Creamer & Noble Engineers
' 435 East Tabernacle
31 George,. Utah 84770

Project:. St George Replacement Ai'rp'or_t-

SOIL CLASSIFICATION REPORT

Date-of Report: 7/3/2007
Rovlewad :By:
Lab#: 7862261

Project #; 07330

Locatlon; St Georgé .

Sampled By: R, Owens Date: 6/29/2007

Typeof Sample::  Sample Spllled. No Test was able {o be run,
Locatlon of Sample: LS-1 @ 10" '

Tested By: A. Whipple Date: 7/2/2007

Authorized By:Client Date: 8/20/2007 _

Sleve Analysls, ASTM C136

Tost Standards are ASTM unless otherwlse noted,

1 % Passing

_ leve Size Cumulative S_pfaclflcatlo. e Test _Resulf_ Speolflcatlon Test Standard
125 mm B! {[Natural Molsture Content, % ‘ - D2216
toommy 4" [Etquid Limit ' D 4318
76mm | 3" Plastisity Index D4318
f.850mm | 2" _|unified Classification System DoAsT
375 mm| 1-1/2" AASHTO Classification System AASHTO M143)
25.-mm 1" -
- 19 mm 3" _
[12.5 mm| 172" % Cobble % Gravel % Sand % Slit-Clay
1.9.5mm 318" > < 3"~#4 <#4 -$200 < #200 -
4.75.mm|  #4 0.0 0.0 0.0 0.0
2.00mm| #10 g o
425 um | #40
150 pm | #100
CTEum | - #200
Log{x)
g g . g RT- U LI U R P U # - #10 #18 W0 #0 w50 #100 #200
" o T o b T " — ; 100
? A L it | el 00
: i ] bt -
| | f' o e i
- e o e L ffw e
s | L g 1HAE i
: 1‘ 0 o 2 : o
: ; T | S X ; | A
AER SRR - ? I
: 8 |- i i : Lt 20
g i ; g Ll
g ! i ot i | E f 0
100 mm 20 mim 10 mm 5 mm 2mm 1mm GGmm  G3Imm 04 mm
Stove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 o Fax:

(435) 986-0568



Moisture Content and Unit Weight of Soil &
{In General Accordance with ASTM 132937 and:D2216) ® |GES.2006.
Project: Landmark Testing '
No: M00431-008
Location: St. George, UT
Date: 6/29/2007
By: BRR

Boring No. J2Vins

- TR
E Sample_ i =
< Depth
g Splitfes
173 PR RERE
g Split sievels
~Total sample ()
Moist coarse fraction (g)
Mofst split fraction (2)f | I |
- Sample height, H (in)|=2 1 3000 -
15 I'Sample diameter, D (n)} 2416
E Sl _Wt. rings+ wet soil(g _ 5y 395.78
_ g Wi, rings/tare (g 1 13604
_ S 1273 ]

| Moistunit wt., y,, (pef)
‘ Wet soil--+ tare (g’
Dry soil + tare(g [

 Tare ()|

Wet soil + tare (¢ | FRaEE A8l 50830 [ofowege| 49393 [EEEROEE] 59132
Dry soil + tare:(g) 2555 61 e A il s49.67
: Bl : = 2600 Istsd |
10.5 1.

“Moismute
Data

Moisture content (%) " |
| _Moisture Content, w(%)| 105 |
Dry Unit Wt., v (pef)}- 115.3

Entered by

Reviewed: Z\PROJECTS'M0043]_Lendmark_Tastingi008_06250AMDv2.xs]|



Moisture Content and Unit Weight of Soil = | | @ 1GES
(In General Aceordance with ASTM D2937 and D2216) @‘IGES_ 2006
Project: Landmark Testing
No: M00431-009
Location: S$t, George, UT
Date: 7/11/2007
By: BRR

RW-4

_Boting No ET-6

Sample nfo.

‘Total.sample :
Moist coarse fraction ()]
. Moist split fraction (g)]:

Sample-height, H (in) 5.050

5.850 5300 -1 3.000

2416
109¢.75

2.416

97440 s

‘Sample diametér, D (in) oy
8 == —
Wi, rings +wet:soil

i

. 543,97
13342
113.7

- 23232
121.9

W tings/tare ()l
| Moistunit wt., v, (pef)
| Woetsoil +tare (g)
Dry:soil -+ tare.(g)

: 'I‘are:-.(g)l :

Rirrs
Dats

26| 21681 |74
| 1247

| 649.92

_598.57

195,59
12,7

12,7

sag] 5120 |
) 2] 46040 F
| 20849

205
2_0;.5

- 47895 |
432,92 1
212,10 .
- 20.8
_208

- Wet soil - tare (g)|
Dry soil + tare (g) L5

_ Tare(g)]:
Moisture content. (%)
1 _Moisture Content, w (%)

Data

Moisture

103.5 -

1009

1009 |

Dry Unit Wt., v, (pef)

Entered by: Z :
Reviewed: ZAPROJECTS\MO0A3]_Landmrk_Tesling\009_ 070507 MD2.x1s]1



Collapse/Swell Potential of Soils
(ASTM D4546 & D5333)
Project: Landmgrk Testing
No: MO0431-608
Location: St. George Replacement Airport
Date: 7/2/2007
By: BRR

Specific gravity, G, 2.65 Agsumed
Swell (%) 3.84
swell stress (psf) 250

Tnitial () Final (B)

Sample height, F Gn) 1,000 0.5797

Sample-diameter, D (in.) 7416 2:.416
Wt rings + wet soil (g)  [81.43 18581
Wt. rings/tare (g) 42,59 42,59

Moist unit wt., 1, (pof) 1154 121.5

Wet soil + tare (g) - 285,76
Dry soil + tare (g} 255,21
Tare (g) 14031

Boring No,: WT-5
Sample:
Depth: 27
Sample Description: ¢lay
Engineering Classification; Nof requested
Sample type: Undisturbed-tsimemed from ring

Stress (psf) Dial(in) 1-D g, (%) H, (in.) e

Seating 0.0000 0.00 10000 ©0.815
100 0.0018 0,18 0.9982 0.812
250 0.0038 .38 0.9962 0.808
250 -0.0346 «3.46 1.0346 0.878
500 00316 3,16 1.0316 0.872
1000 -0.0252 ~2.52 1.0252 0.861
2000 00144 -1.41 1.0141 - 0.841
4000. 0.0017 017" 0.9983 0.812
2000 6.0203 2.03 0.9797 0778

Moisture content, w (%) 26.6 30.6
Dry unit wt., y4.(pefh) 91,1 93.0
Saturation 0.9 1.00
4.0 4 1
] (-] ] i
3.0 ] ' TR |
E | | .E”““‘El\ | |
£-2.0 Swell = 3.84 %]- E
~ 1 _ ! = \\t
£ -1.0 1 :
B N |
w . |
R - ——— \_‘E :
g 1.0 4 ISR S SRS S S ; \\\5 et
2% N FEREURREI WP SO S NS SO W N o \\ﬂ .
3.0
100 _ - . 1000 10000
Effective Consolidation Stress, o', (psf)
Entered:
Reviewed: ZAPROJECTS\NI00431_Landmark_ Testingd008_062507\{SWELL_COLLAPSEv] xls}4



Collapse/Swell Potential of Soils

(ASTM D4546 & D5333) E
Project: Landmark Testing .~ Boring No.: WT-58
No:r M06431-008 _ Sample:
Location: 8t. George Replacement Airport ' Depth; 37
Date: 772/2007 : Sample Deseription: clay
By: BRR Engincering Classification: Not requested
Sample type; Undisturbed-trlmmed from ting
Specific gravity, G, 2.65 Agsumed Stress (psf) Dial (in.) - 1-De, (%) I, (i) e
Swell (%)  4.16 Seating {.1200. 0.00 1.0000 0.758
Swell stress (psf) 1000 - 100 0.1204 0.04 0.9996 0,757
. L 200 01215 0.15 0.9985 0,755
Initial (o) Final () 460 0.1234 0.34 0.9966 0.752 .
Sample height, F (in,) 1.000 1.0015 760 01253 055 0.9945 0.748
Sample dlameter, D (in.y. 2416 2.416 1000 01274 0.74 0.9926 0,745
Wt rings + wet soil (g} 188.24 191.22 1009 00858 342 1.0342 0.818
W, rings/tare (g) 45.16 45.16. 2000- 00911 -2.89 1.0289 0.808
Moist unit wt., v,-(pcf) 118.9 121.2 A000 0.1009 -1.91 1.0191 0.791
Wet soll +tare (p) 43623 8000 0:1185 0,15 10015 0,760

Dry soil +tare ()  374.61
Targ(g)  140.54.
Moisture content, w (%) 26.3 29.0
Dry unit wt., yy(pef) 94.1 94.0
Saturation 0,92 L.O0

; 1\_' _
Swell = 4.16 % \

~Hl

fl»- [ENERE I L B N PR BN B AT R |

100 1000 10000
Effective Consolidation Stress, ¢, (psf)

Entered:
Reviewed: ZAPROJECTS\MO0431_Landmark Testing\008_06250A[SWELL_COLLAPSEv| xls)8
e ————



Collapse/Swell Potential of Soils

(ASTM D4546 & D5333)

Project: Landmark Testing

No: M80431-068

Location: St. George Replacement Airport

Date; 7/2/2067

Boring No.; WT-6

~ Sample:
Depth: 22

Sample Deseription: purpte/ brown gray clay

By: BRE Engineering Classification: Not requested
Sample type: Undisturbed-tetmimed from ring
Specific gravity, G, 2.65 Assumed. Stress (psf) Dial {in.) l—D 8, (%) 7 H, (in.) e
Swell (%) 9,95 Seating 02132 0.00 1:0000 0,584
Swell stress (psfy 250 FO4k 0.2157 0.25 0.9975 0.580
R _ 250 {32180 0.48 09952 0.577
_  Initial (0] Final (D) 250 0.1185 9,47 1.0947 0,734
Sample height, I (in) 1000 0.9902 500 0.1190 942, 1,0942 0.734
Bample diameter, P (in,) 2416 2416 100G 01271 -8.61 1,0861 0.721
Wt rihgs + wetsoll (g) 193,66 199.63 2000 0.1433 -6.99 10699 0.695
Wt.rings/tare (g) 4515 45,15 4000 .1658 -4.74 1.0474 0,659
© Moist unit wi., v, {pef)  123.4 129.6 8000 01901 231 1.0231 0.621
Wet soil +tare(g) 48229 16000 0.2230 0.98 09902 0,569
Dy soil +tare (g)  442.50 '
Tare (g} 223.69
Moisture content; w (%) 18.2 22.9
Dry unit wt, v, (pefy . 104.4 105.5
Saturation 0.85 100
~10.0 .
_ [:} .
|
-8.0 :
] j
o ]
T 6.0
05 § | 1Swel ;
g 1 ' %
g 4.0 - :
3 N
£ 20- 4
> 1 - N
0.0 A | \ f
2.0 i f
100 1000 10000 106000
Effective Consolidation Stress, ¢',, (psf)
Entered:
Reviewed: ZAPROJECTSIMO0431_Landmark_Tostingl008_062507\SWELL_COLLAPSEvi ¢ls]7



Collapse/Swell Potential of Soils

(ASTM D4546 & D5333) . SS. 2000
Projeet: Landmark Testing ' Boring No.: WT-6
No: M00431-008 Sample:
Location: St. Geotge Replacement Airport Depth: 27 .
Date: 7/2/2007 Sample Description: gray/ tan clay
By: BRR Engineering Classification; Not requested
' Sample type: Undisturbed-trimmed from ring
Specific gravity, G, 2.65 Assumed Stress (psf)  Dial (in.) - 1-De, (%) H, {in,) e
Swell (%) 8.34 _ Seating _ 0.0000 0.00 10000 0.525
Swell stress.(psf) 500 100 0:0014 0.14 0.9986 0.522
. _ 300 - 4,0033 0.33 0.9967 0519
R _ Initial {0) Final (D) 500 0.0069 _ 0.69 0.9931 0.514
- Sample height, H.(in.) 1000 0.9998 500 -0.0765 =7.65 10765 (.641
Sample:diameter, D(in,y  2.416 2416 000 00700 -7.00 1.0700 0.631
Wit rings + wet soll (g) 196,67 201.62 2000 00393 -5.93 1.0593 0.615
Wi, ringsftare (g) 45,14 45.14 4000 0.0427 427 L0427 © 0.590
Moist unit wt., v, (pef)  125.9 130.1 8000 -0.0233 -2.33 10233 0.560

Wet soil 4 tare (g) 508,30 16000: 0.0002 0:02 0.9998 0.524
Dry soil +tare {g) 469,02 : : '
Tare{g) 22409

Moisture. content, w (%) 16,0 19.8
Dry unit wt., v (pef)  108.5 1085
Saturation 0.81 1.00
9,0 . : —
i e |
~ 6.0 _: SO S
e\i T
& -5.0 - s e - :
g 4.0 . .| [Swell = 8.34 % Q\_
-g 2.0 7 N\_
@ i : N :
> 1.0 - \ﬂ
0.0 [jgt_.,.,_,_,_m B £
1 A T 18 L R OO OO SO N0 U W 0 DRSO SO A R AR
1.0 ) — LN NN N I FASNURUUUE SOV VS SN SUF SO0 N N U8 SUUOUURS S S H
2.0 | - ' ' —
100 _ 1000 10000 100000
Effective Consolidation_ Stress, o', (psf)
Entered:

Reviewed: ZAPROJECTS\MO0431_Lancmark_Tosting\008_062507{SWELL_COLLAPSEvI xls]3



Collapse/Swell Potential of Soils

(ASTM D4546 & D5333)

Project: Landmark Testing

No: M00431.008

Location: St. George Replacement Airport

Date: 7/2/2007

Boring No.: WT-8
Sample:
Depth: 2

Sample Description:

VIGES

C NGRS LU

reddish brown elay with gravel

By: BRR. Engineering Classification: Not requested
Sample type: Undisturbed-trimmed fror ring
Specific gravity, G, 2.6% Assurred Stress (psf) Dial (in)  1-Dre, (%) H, (i.n‘.) e
Swell (%) . 220 Seating:  0.0675 4,00 1:0000 0.443
- Swell stress{psf) - 250 OO 00680 0.05 0.9995 - 0.442-
' - - - 250 0.0703 0,33 0.9967 © 0438
y . Initial-(o) Final (f) 250 0.0488 - -1.87 1.0187 0.470
© Sample height, H (in,) 1000 0.9677 500 0.0526 “1.49 1.0149 0.464
Sample dlameter, T (in.) 2416 2416 1000 0.0638 <0.37 1.0037 0448
Wt rings + wet soil(g) - 18940 20082 2000 0.0794 1.19 0.9881 0.426
Wt. rings/tare (g) 42.29 42.29 A000 0.0998 3.23 0.9677 0.396
Moist unit - wt., v,, (pcf) 1222 136.1 :
Wet soil + tare:(g) - 567.69
Dry soil +tare (g)  546.43
Tare (g 22515
Moisture content, w (%) 6.6 14.9
Dty unif wi., 1y (pef) 1147 118.5
Saturation 0.44 1.00
-3.0
2.0 .
=
é ;
&
3
b i
B e T, FERURS: NS oo NSHIE SUSN WO S S SN SSIPUURINE SRR NSO SUPIIPY DIDSS SRS SPN IO RO
3.0 A
4.0 T f i T T
100 1000 10000
Effective Consolidation Stress, ¢',, (psf)
Entered:
Reviewed: ZAPROJECTSYMO0431_Landmark_Tosting\008_06250MSWELL,_COLLAVSEv! xls]!



(ASTM DA546 & DF333)
Project: Landmark Testing

No: M00431-009
Location: St. George, UT
Date; 7/11/2007

‘Boring No.: RW-4
Sample:
Depth: 27

Sample Description: red clay wf silt gravel and sand

wiG

0 NAES UL

ES

By: BRR Engineering Classification; Not requested
Sample type:. Undisturbed-trimamed-frony thin-wall
Specific gravity, G 2,65  Assunied ' Stress.(p-st) Dial (in) 1-De,(%)  H,(in) €
Swell (%) 487 Seating 02217 000 1.0000 0.578
Swell. sttess (psf) 500 160 0:2227 0,10 02,9990 0.577
_ . . » 300 0.2246 0.29 0:9971 0.574
' : Initial (0): Final (fy _ 500 0.2263 0.46 09,9954 0.571
Sample height, H{in) . 1,000 0.9807 500 0.17976 441 1.0441 0.648
“Sample diameter, D (in,)  2.416 2416 1000: 01807 4,10 1.0410 0:643.
Wi, rings +wetsoil (g) 19522 198.30 2000 .~ 0.1880 -3.37 1.0337 0631
Wt.ringsitare (g) 4322 - - 43.22 4000 0.2010 -2.07 10207 - 0:611
Moist unit wt., v, (pcf) 126.3 1314 8000 0.2179 -0.38 1,0038 0:584
Wet soil +tare (g) 512,02 16000 0.2410 193 09807 0.548
Drysoll +tare (g) 460,40 : .
Tare (g)  208.49
Moistore content, w (%) 205 22,9
Dryunit wt., vy (pefy  104.8 106.9
Saturation 0,99 1,00
40 - Gﬁ”‘“““\ﬁ b
9 ':3‘0' 4 TN " A
< 1 NL LT
& 2,0 - T | L]
1.0 fo Swell = 4.87 % \ ;
:gﬁ OOL_.M — S S 10 T - i : N -
£ gk | I'N -
3 1 Tl | I \
1‘00 :f i ~ \I
2.0 : vl
3.0 et
100 - 1000 10000 100000
Effective Consolidation Stress, o', (psf)
Entered:
Reviewed: ZAPROTECTSMO0431. Landmatk_Testing\009_07030A[SWELL _COLLAPSEy1.xls]s




Collapse/Swell Potential of Soils

@IGES

(ASTM D4546 & D5333) - _ o @15k 20
‘Project: Landmark Testing : _ Boring No.: RW-5
No: M00431-009 ' : Sample:
Location; St. George, UT '  Depth: 17
Date' 02007 ' Sample Description; red ¢lay w/ gravel
By: BRR Engineering Classification: Not requested

‘Sample type: Undisturbed- tnmmed from thmnwall

Spocific gravity, G,  2.65  Assumed - Stross (psf) Dial(in) 1D e (%)  H, (i) s

- Swell (%) 632 ‘Seating  0.2355 0.00 " 1.0000 0.550
Swell stress(psf) 500 100 0.2364 0,09 09991 . 0.549
. i _ 300 0.2396 041 0.9959 0.544
____Initial {o) __ Final(f) 500 02426 0:71 0.9929 0:539
‘Sample height, H (in.)  1.000 0.9996 500 0.1794 -5:61 10561 0.637
Sample diameter, D-(in) 2,416 - 2416 1000 0.1844 -5.11 1.0511 0.629
Wt. rings +wet soil (g) 191,21 19941 2000 0.1962 -3.93 1.0393 0:611
Wt. ringsitare (g)  42.76 42,76 4000  0,2103 -2.52 1.0252 0.589
Moist unit wt., %, (pof) ~ 123.4 130.2 8000 0:2359 0:04 0,9996 0.550

Wet soil +tare (g)  349.02
Drysofl + fare (g) ~ 330.55
Tare(g) 212.11

Moistute content, w(%) 15,6 22,0
Dryunit wi,, y(pef)  106.7 1068
Saturation 0,75 __Loo
-6.0 :
. .
“5.0: e L
4,0 «

3.0 . et el = 6

[

=1

[}
Pk
]

Vertical Strain, &, (%)
o ro
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1.k 1]!}1 Il
1
i
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b
>

100 1600 10000
Effective Consolidation Stress, o', (psf)

Entered: ' _
Reviewed: : ZAPROTECTS\MO0431_Tandwmsrk Yesting\009, 070507\ SWELL_COLLAPSHvL.xl]1



Collapse/Swell Potential of Soils

(ASTM D4546 & D533 :
Project: Landmark Testing Boring No.: RW-6
No: Md431-008 Sample:
Location: St, George Replacement Airport _ Depth: 12
Date: 7/2/2007 Sample Description: gray clay w/ mineral deposit
By: BRR Engineering Classification: Not requested
- Sample type: Undisturbed-trimmed from ring
Specific gravity, G, 2.65  Assumed Stress (psf) Dial (in) 1-De, (%) H,(in) @
Swell (%) 9.79 Seating 0.2167 0:00 10000 0.590
Swell stress {psf) 250 : 106 ¢.2172 0.05 0.9995 0.589
_ . _ 250 (h2192 0.23 0.9975 0.586
- _Initial (o) . Final (f) 250 0.1213 -9.54 L0954 0:742
- Sample héight, H (in.} 1.000 0.9980 300 0.1242 -9.25 - 10925 0,737
Sample diameter, D (in,) 2416 2.416 _ 1000 0.1337 -8.30 1.0830 0.722
Wt. rings + wet soil (g) = 188,90 194.47 2000 0.1483 -6.84 10684 0.699
Wi. rings/tare (g) 42,20 42.26 4000 0,694 -4.73 1.0473 0,666
Moist unit wt., vy, (pef) 121.9 126.7 80060 01923 -2.44. 1.0244 0.629
~Wetsoil +tare {g)  493.93 16000 0.2187 0.20 .9980 0.587
Dry soil + tare (g) 432,57 '
Tare{g)  211.23
Moisture content, w (%) 17.1 21.6
Dry unit wt., y; (pef) 104.0 104.2
Saturation 0.77 097
~12.0 . s : T
-10,0 |
g 0 i |
1 N
g -6.0 _ ey 0/ N,
g~ 1 Swell = 9,79 %} -
£ N
= 40 ‘
8 .
£ \\E . _
3 ' :
> 2.0 N RSSANSIN NS SOU PO A N e
2.0 - .

100 1000 10000 100000
Effective Consolidation Stress, ¢',, (psf)

Entered:
REVieWBd: Z\PROIBCTSWO0431_Landmark_Testing\008 062507 SWELL_COLLAPSOvI xls}5



Collapse/Swell Potential of Soils
(ASTM D4546 & D5333)
Project; Landinark Testing
No: M00431-008
Location: 5t. Gieorge Replacoment Afrport
" Date: 7/2/2007
By: BRR

~ Boring No.: RW-6
. Sample:
Depth: 17

Sample Description: clay

Engineering Classification: Not requested

i 7 v -

wiIGES

‘@iaED AUe

Sample type: Undisturbed-trimmed from ring

Stress (psf)_Dial (in.) 1D &, (%)

H, (in.y

Specific gravity, G, 265 Agsnmed e
Swell (%) 9.10 Senting 0:0000 0.00 1.0000 0.577
Swell stress (psfy . 500 10 6.0020 0.20 0.9980 S 0574
. . . 360 00044 044 0.9936 0:570
Initial (0) Einal () - 5000 0,0069 0,69 0.9931 0,566
Sample height, H €in.) 1600 0.9726 500 -(,0841 8,41 . 1,0841 0.710
Sample diameter, D (in.) 2416 2416 1009 (0790 ~7.90 1,0796 0,702
Wt rings +wet soll {g) 188,28 193,01 2600 040728 -7.28 1.0728 0.692
Wit tngs/tare(g) 42.33 4233 4600 00540 -5.40 1,0540 0.662
Moistunit wt., v, (pel) 1213 128.7 8000 -0.0293 -2.93 1.0293 0.623
Wet soit +iare (g)  458.28 16000 -0,5040) -6.40 1,0040 0.583
Dry soil +tare(g) 42697 32000 0.0274 2,74 0.9726 0,534
' Tare (g)  226.36 .
Moisture content, w (%) 15.6 19.4
Dy unit wit., yy{pef) 104.9 107.9
Saturation 0.77 0:96
-10.0 - 5 i —
-8.0 Fa s
< 607 NN ‘ \\-E BEEN
& 1 _.E\jell=9.l% _ ;K t
B ) o e oo N b
3 1 ~N
7 ; ™
'§j -2.0 - » :
£ ]
> 0.0 e
2.0 L SRR NSNS SO SO0 00 DN S 0 NSNS AU FUNE SUURE SO SO SO A U (NP N SO SRS S N O T
4.0 - _
100 1000 10000 100000
Effective Consolidation Stress, ¢',, (psf)
Entered;
Reviewed; ZAPROJEGTSMU0431_Landisark_Testing\008_06250TSWELL_COLLADSEYL.xls]6



Collapse/Swell Potential of Soils

(ASTM D4546 & D5333) o :
Project: Landmark Testing ' Boring No.: RW-7
No: MU431-068 Sample:
Location: St, George Replacement Airport Depth: 7
Date; 7/2/2007 Sample Description: reddish brown clay
By: BRR Engineering Classification: Nof requested
: Sample type: Undisturbed-titimmed from ring,
Specific gravity, G, 2.65  Assumed Stress (psf)_ Dial (iny 1Dy %) H.(m) o
Swell (%) 4.01 Seating 01028 0.0 1.0000 0.440
Swell: stress (psf) 1000 100 §.1:032 004 0.9996 0.439
. ' C 200 0.1042. 0.14 . (.9986 0.438.
_ Initial {0) Final () 400 - 0.1060. 0.32 0.9968 0435
Sample-height, H (in.) 1,060 0.99306 700 0.1077 0.49 0.9951 0:433
Sample diameter, D (in.) 2416 2.416 1600 0,109 068 0.9932: 0430
Wt.rings + wet soil (@) 196.66 - 205.89 1000 0.0695 333 10333 0,488
Wi, rings/tare (g) 43,46 43,40 2000 G.0759 -2.69 1.0269 0.478
Moist unit wt., v, (pef) 126.9 135.9 4000 00,0895 -1.33 1.0133 0459

Wet soil +tare (g} 59132 8000 0.1092 0.64 0.9936 0:430
Dry soil +tare (g)  549.67 :
Tare (g -~ 151.54

Moisture content, w (%) 10.5 17.5
Dry unit wt., y4 (pef) 1149 115.7
Saturation 0.64 1.00
4,0 - ]
3.5 '3 :

i {|Swell=4.01 ol

Vertical Strain, g, (%)
th

t
=
(¥, ]

0.0

s
] T TR Ll
1.0 :
100 1000 : 10000
' Effective Consolidation Stress, ¢',, (psf)
Entered:

Reviewed: ZAPROIECTSWO0431_Landmark_Testingh008_062507SWELL_COLLAPSEv.xis]2



Collapse/Swell Potential of Soils - | @ IGES
(ASTM D546 & D5333) . . - C @ I6ES .
Project: Landmark Testing -  Boring No.: ET-6 '
No: M00431-009 . Sample:
Location: St. George, UT _ ' Depth: 22
- - Date: 7/11/2007 Sample Deseription; tan/ gray clay
By: BRR Engineering Classification: Not requested
' ' ~ Sampletype: Undisturbed-trimed from thin-wall

- Speoific gravity, G,  2.65  Assumed Stress. (psf)  Dial (in)  1-De, (%) H,(in) e
Swell (%) 9:63 Seating 0,2454 : 000 1.0000 0.616

“Swell stress.(pst) 250 _ 100 0:2459 0.05 0.,9995 0.615
. ' 25 02473 - 0,19 0:9987 0.613

. Initial-(o) _ Final:(f) 250 01510 . 944 1.0944 0.768
- Sample height, H (in.}  1.000 0.9980. 500 0.1539 “9.15 1.0913 0.764
Sample-diameter, D-(in.) 2416 2416 1000 0. 1610 -8.44 10844 0.752
Wit rings + wet soil (g) 191,19 - 196,72 2000 0.1762. -6.92 1.0692 0728
Wt rings/tare (g) - 42.30 42,30 4000 0.1953 -4.99 1:0499 0:696
Moistunit wt., v, (pef) 1237 1286 8000- 0.2210 -2:44 - 1.0244 0.655
‘Wetsoil+tare (g)  478.95 16000~ 0.2474 0.20 0.9980 0.613
. Drysoil +tare.(g)  432.92 : o '
' Tare{g) 212,10
Moisture content, w (%) 208 - 253
Dry unit wt,, yq (pef): 1024 102.6
' .Saturat_ion .90 - 1.00

6.0 - 1 ‘ | -t \\

&y (%)

it

1 [Swell

‘9.'6.3' %j' \ _. : 

2.0 7

E]

Vertical Strain
ol

100 1000 10000 100000
Effective Consolidation Stress, o', (psf)

Entered:
Reviewed: A.}-_ - ZAPROMECTS\MO0431_Landiack Testing\009_07050NSWELL,_COLLAPSTvLR]6
-



(ASTM D4546 & D5333) :
Project: Landmark Testing -
No: M00431-009
Location: 8t. George, UT
Date; 7/1172007
By: BRR

_ Specific gravity, G,  2.65

. Boring No,: ET-7
Sample:
Depth: 7

@IGES

19 MG ZUlh:

Sample Desonptlon red clay wi silt gravel atd.sand
Engineering Class_iﬁ_c_atlon Not requested
© Sample type: Disturbed

Assumed Stress (psf) Dial"(in.j 1-D g, (%) TH, ()

Entered: PR
Reviewed: AL} 4 .~

Effective Consolidation Stress, ¢, (psf)

2
Swell (%) 1,29 Seating 0.1642  0.00 1.0000 0.541
Swell stress (psf) 2000 100 0.56359 0.17 0.9983 0.539
—_— . 200 00672 030 09970 0,537
— -_Tnitial (0} Final (£). : 4060 0.1694 0.52 0.9948 0.533
"Sampl'e.fheigh’s, H @) 1.000 0,9976 1066 . 01742 1.00 0.9900 0.526.
Sample diameter, D (in) 2416 2416 : 2000 0.1795 1.53 0.9847 0.518
Wt rings +wetsoil () 19582 - 203.98 2000 0.1666. - 0.24 0.9976 0.538
Wt rings/tare (g)  46.39 46,39 :
“Moistunit-wt., v, {pef)  124.2 1313
Wet soil + tare(g)  665.46
Dry soil + tare (g  605.26
Tare(g) 221.69
Moisture content, w(%) ~ 15.7 22.0
- Dryunitwe, y, (pef) ~ 1073 107.6
, Saturation 0,77 _1.00 _
0.0 -
0..2 Eg—"‘\\E ~~~~~~ - S
1 : 'E]
041~ g-'\\j ‘
o ® 9 \Ek
06 7 N
£ 0.8 ] BN
] ™
g 1 N |
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Collapse/Swell Potential of Soils - | @IGES

(ASTM D4546: & D5333) - ' o B IEES. 2000
Project: Landmark Testing - ' Bormg No.: TP ET-7 ' :
: No: M00431-009 _ Sample: -2% of optimum 1557 B
Location; St, George;, UT : (114.4 pef @.15.2%)
Date: 7/19/2007 _ Sample. Description: reddish clay with gypsum
By: BRR. Enginceting Classification: Not réquested
“Sample type: Laboratety compacted
“Cempaction specifications: ' - Dry upit weight 103 pef
| . | at 192 - H)w .
Specific gravity, G, - 2.65  Assumed Stress (psf) Dial(in) 1-De (%)  H,(in) &
Swell (%)  5.94 Seating  ¢:2175 - 0.00  1.0000 0.613
Swell stress-(psf) 250 _ ' 100 0.2185 0,10 0:9990 0.611
. : . ) 250 0.2206 0.31 0.9969 0.608
___Initial (o) _ Final (f) _ 250 0,162 -5:63 1.0563 0,703
Sampleheight, H{iny  1.000 09863 500 01658 517 1,0517 0.696-
Sample diameter, D (in.) 2416 2416 1600 0.1782 -3.93 1.0393 0.676
Wi, rings +wet soil (g)  183.85 194.70 2000 0.2002 1,73 10173 0.641
W1, ringsitare (g) 43,57 43,57 4000 0.2312 © 137 0.9863 0,591

Moist unit wt., v, (ped)  116:6 1273
Wet soil + tare (g 252,06 - -
Dry soil+ tare (g)  248.71
Tare(g) 22414

Moisture contett, w (%) 13.6 22.4
Dryunitwt, v, (pefy  102.6 104.0
Saturation 061 1,00

<6.0 - . ; —

-5.0 JrT ‘ l \\ T -
o~ '430. N R R R - - :'\E" B -
S g \
g0 UL | swell=594 %] | ‘E;\
:§ -1.0 N ] [ - .
= ] | |
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> 0.0 A | e U . . b
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1.0 - ' N
s
2.0 : _ |
100 1000 10000
Effective Consolidation Stress, &', (psf)
Entered: .

Reviewed; ZAPROJECTSWIOC431_Landmark_Testtngs009_070507\[$ WHLI, COLLAPSEY] x15]8




Collapse/Swell Potential of Seils o o ' @IGES .

(ASTM D4546 & D5333) S | | @1oes 200
Project: Landmark Testing ' Boring No:: TP ET-7 -
No: M00431-009 Sample: Optimum 1557 B
~Location: 8t. George, UT _ (114:4 pef @ 15.2%)
Date: 7/19/2007 ' Sample Description: reddish clay with gypsum
By: BRR Engineering Classification: Not requested
B Sample type: Laboratory compacted
Compaction specifications; _ ' Dryunitweight 103 pof
- - at 192 (hyw :
Specific gravity, G, 2.65 Assumed Stress (psf)  Dial (in,)  1-Dg, (%) H, {in.): ¢
Swoll (%) 491 Seating 0,217 0.00 1.0000 6.610
Swell stress (pst) 250 100 0.2188 .11 10,9989 0.609
_ R . 250 "0:2208 .31 0.9969 - (:605
' ' Initial (o) Final () 250 0.1717 4,60 1.0460 0.:684
Bample-height, H (in) 1,000 0.9901 500 0.1761 4,16 1.0416 0,677
Sample diameter, Ir-@in.) 2416 2416 1000 0, 1865 -3.12 1.0312. 0.661
Wit. rings + wet soil (g)  186.11 194,92, 2000 0.2036 -1.41 L6141 0:63%
Wit. ringsftare (g) = 43.28 43,28 4600 0.22776 0.99 0.9901 0.594

Moist unit wt, v, (pef) 1187 1273
‘Wet soil + tare (g)  181.20 :
Drysoil + tare (gy 17740

Tare (g) 152,94

Moisture content, w (%) 155 227
Dry unit wt,, vy (pef)  102.7 £03.8
: Saturation 0.69 1.00
5.0 1 -
] E\“\ ;
4.0 O S e - N

7

o
o

RN T SR Y SO N 0 A

“

: ! [Swell =4.91 % \k L

Vertical Strain, ¢, (%)
()

-1.0 -

00 ) - e :

1.0 - 1

2.0 . -
100 1000 10000

Effective Consolidation Stress, o', (psf)

Fntered; -
Reviewed: £ g ' ZAPROJECTSWM00431_Landmark_Testing\009_07030A[SWELL, COLLAPSEv] £k}



Collanse/Swell Potentlal of Smls

(ASTM D4546.-& D5333) ' G 20U
Project: Landmark Testing B Boring No.: TP ET-7
No: M00431-009 - Sample: +2% of optimum 1557 B
- Location; St. George, UT : - (1144 pef @ 15.2%)
Date: 7/19/2007 Sample Description: reddish clay with.gypsun -
By: BRR Engineering Classification: Not requested '
' Samplo type: Laboratory compacted
Compaction specifications; _ : ' Dry unit weight 103 . pof
' : _ at 192 (%yw . .
Specific gravity, G, 2.65  Assumed Stress (psf) Dial(in) 1-Dg, (%) H, (in.) e
Swell (%) 3,11 : Seating 01864  0.00 - 1.0000 (.607
Swell stress (psf) 250 100 0.1874 0.10 09990 0.606
: . o 250 0.1892 0.28 . 09972 0.603
' Initial (o) - Final (f) 250 0.1581 -2.83 1.0283 0.653
Sample height, H (in.): 1,000 - 0,08%6 500 0.1615 -2:49: 1.0249 0.647
Sample diameter, D {in.) 2.416 2416 1000 0,1693 -1.71 1.0171 0635
Wi rings + wet'soil (g} 188,50 - 194,06 2000 0.1823 041 1.0041 0.614
Wt rings/tare (g} 43.38 4338 \ 4000 0.2048 1.84 0.9816 ~  0.578
Moistunit wt,, v, (pef) ~ 120.6 127.6 |

Wetsoil +tare (g) 182.82 -
Dry soil - tare(g) 178,60
Tare (g) 134,03

Moisture content, w (%) - 17.2 917
" Dry unitwt., v, (pefy  102.9 104.8
S‘aturat_ion 0.79 - 099
4.0
3.0 N S S :
A - [ B S i
K f """‘“EJ\

2
<

/
/

&, (%)
o
/;-ﬁ

E [swelt =3.11 % \E;\
0 0 [ T SR —
‘g e . ¥ \
(5] i~ i
> 1.0 S SRR PR N SO (U0 O \\ -
2.0 O\
3.0
100 1000 _ 10000
Effective Consolidation Stress, o', (psf)
Entered:

Reviewed: GL - ZAPROTECTS\MO0431_Londmark, Testing\009_07050MSWHLY, COLLAPSTv1.l5)10



(ASTM D4546 & D5333)

Collapse/S 'ell'I.’oténtial'. of Soils

Project: Landmark Testing

No: M00431-009

Location: St, George, UT

Date: 7/19/2007

Boring No.: TP ET-7

@IGES

SRS 2000

Sample: +4% of 'optimum 15578

(114.4 pef @ 15.2%)
Samplo Desoription: reddish clay with gypsum -

By: BRR Engineering Classification: Not tequested
_ Sample type: Laboratory compacted
Compaction specifications: Dry unit weight 103 pef
_ _ : . at 192 Ooyw
Specific gravity, G 2.:65 Assumed Stress (psf)  Dial (in) 1D g,(%) H, () e
Swell (%) 1,69 Seating 0.2220 0.00 100000 - 0.608
Swell: stregs {psi) 250 100 02232 0.12 0.9988 0.607
3 . A 250 0,2251 0.31 0.9969 0.603
- Tnitial {0} Final () 250 0.2082 -1.38 1.0838 0.631
Sample-height, H (in} - 1.000 10,9943 500 0.2109 ~1.11 10111 0:626
Sample diameter, D (in) 2416 2416 1000 9.2175 -0:45 10045 0.616
Wi rings +-wet soil (g). - 190.97 194.92 2000 0:2275 0.55 0:9945 0.600
Wt ringsitare (g)  43.41 4341 : :
Moist unit wt,, v,, {pcf) 122.6 126.6
Wet soil + tare (g) 182,05
Dryscil +tare (g)  177.32
Tare (g) 15271
Moisture content, w-(%) 19.2 224
Dry unit wi,, v, (pof) 1029 103.4
Saturation 0.85 0.99
~1.5
-1.0
s ]
‘9.\¢
;E -0.5
'S 4
A
8 0.0
>
0.5 : -
1.0 -
100 1000 10000

Entered: .
Reviewed:

Effective Consolidation Stress, ¢, (psf)

ZAPROJECTS\WMIO0431_Landmark_Testingh009_070507\[SWELL_COLLAPSEv1 x1s]7



Laboratory Compaction Characterlstlcs of Sonl

@IGES

(ASTM D698 / D1557)

Project: Landmark 'I-‘-esting & Engineering

No: M00431-009

Location; St. Gerge Replacement Airport (#07330)

Date: 7/10/2007
B_y. DKS

Method: ASTM D15578

Mold volume (ft%): 0. 0333

: : @ 1GES 2004
Boring No.; TP ET-7
Sample: _
Pepth:
Sample Description: Reddish Fat Clay
Engineering Classification: Not requested

As-received moisture content (%): 12.6
Preparation method: Moist

‘Rammer: Mechanical-circular face

Rock Correction: No

Optlmum moisture content (%): 15.2

Maxnmum drx unit weight (p cf)y 1144 o
| Point Number| Asls | 42% | +4% 6% |
Wi. SampleJrMOId('g)_ 6194.3 | 6239.1| 6214.5| 6166.9 |
Wi, of Mold (g)| 4255.3 | 4255.3 | 4255.3 | 42553 |
Wet Unit Wt,, v (pef)f 128.2 | 131.2 | 129:6 | 1264
Wet Soil + Tare (g)| 623.5 | 761.8 | 6493 | 773 |
Bry Soil + Tare (g)| 574.43 | 691.04 | 575.4 6851 |
Tare(g)| 185 | 2113 § 141.2 [ 219.8 |
Moisture Content, w (%)] 12.6 14.-71 7.0 | 189
DryUmt W‘t,yd (pcf) 113.9 | 114.3 | 110.7 | 1063

Comments;

Sample was dryed in a 140°F oven-due 16 gypsum present in the soil,

130 — . . \‘ T
1] X Maximum dry unit weight and
125 1] optimum. moisture content:
= N
é, 120 — :
B 1 Masimum dry unit
:%’ 1 weight =1 {4.4 (pof)
g 115 - N I
’5 ' o N ZAVLGE=2.7
.\ N . ) \ L]
N .
110 T ZAVINGE-=2.6
E N ARY . M .
| ‘ .
- LY \ \ N
’ 'y Ny
105 s . N
LY . vy
] [ N 1Y .
-1 L Y N ) N .
100 i L T g T T T T 1 T : 1L}
10 15 20 25

Entered by: dE/CS
Reviewed. _’4@_@

Moisture content (%)

ZAPROTBCTS\MO0431_Landmark_Testingi009_070S0MPROCTORyL.xls)1



Collapse/Swell Potential of Soils : _ ' : @ IGES

(ASTM D4546 & D5333) ' ' . et
Project: Landmark Testing ‘ - Boring No.: A-5
No: M00431-009 _ Sample:
Location; St. George, UT ' Depth: 5 _
Date: 7/11/2007 Sample Description: reddish clay
By: BRR ' _ _ ~ Engineering Classification: Not requested

Sample type: Undisturbed-trimmed fron thinswall

Specific gravity, G, 2.65 Assumed . Stress(psf) Dialin)  1-De, (%)  H, (in)) e

Swell (%) ~ 227 Seating ~ 0.1832 0.00 © 1.0000 0,658

Swell stress (psf) 2000 : 1000 01843 0.11 0.9989 0.656

. : 2000 - 01858 . 026 0.9974 0:654

L Initial (o) - Final(f) . 400 10,1884 0,52 0.9948 0,649

Sample height, H (in.)  £.000 . 0,9943 1600: 0.1934 1.02. 0.9898 0.641

Sample-diameter, D (iny 2416 2416 _ 2000 0.1996 164 0,9836 0:631

Wt, rings +wet soil (g)  183.48 19130 2000 01769 ~0.63 1.0063. 0.668

Wt. rings/tare(g)  41.63 41.63 - 4000 0.1889 0.57 0.9943 - 0,648
Moist unit wt., v, (peh): 117.9 125.1 -

Wetsoil +tare {g) ~ 614.53
Dry soil + tare-(g)  547.55
' Tate {g) 17796

Moisture content, w(%)  18.1 246
Dry unit wt,, v (pof) 99.8 100.4
' _ Satur-atipn- 0..7'4‘ 1,00
-1.0 7 _ — .
K
-0:5 - ;L 1
-~ ~1 : . . .
< 0.0 4 | ‘ —Nt
: H\\\eg\\ | | \\
g .1 e
g 9. | B I | L
‘8 1 : : ' ' \\ | Sweoll = 2.27 %| -
€ 107 I o -
S \
1.5 I -
; HR I |
100 1000 ‘ 10000
Effective Consolidation Stress, o', (psf)
Entered:
Reviewed: ZAPROIECTSWMO043 1_T.ondmark._Testingi009 -07050A[SWELL,_COLLAPSE Lxls)




Colla]gse/Swell Potenitial of Soils | | wIGES

(ASTM D4546-8& D5333) ' T _ @S AU
Project: Landmark Testing Boring No.: LS-9
- No: M00431-009 : - Sample:
Location: $t. George, UT ‘Depth: 32
Date; 7/10/2007 - Sample Description: Not requested
By: BRR Engineering Classification: Not requested

Sample type: Disturbed

Specific gravity, G, 2.65 Assumed Stress (psf) Dial (in.) nDs (%) H,{in) e

Collapse (%) 1.77 " Seating 02585 - 0.00 10000 0735
Collapse sttess.(psf) 2000 _ 100 0:2597 0:12 -0.9988 0,733
_ : . _ 200 02639 054 - 0.9946. 0.726.
: ' ' Initial (6) __ Final (f) 400 0.2716 1.31 T 09869 0712
" Sample height, H in.)  1.000.. 0,9411 1000 0.2851 2,66 0.9734 0.689
Sample diamioter, D-(in.) 2,416 " 2416 2000 02997 4,12 09588  0.664
Wi, rings -+ wet soil (g)  175.72 187.68 2000 0.3174  5.89 0,9411 0.633.
Wit rings/tare (g  46.36 46,36
Moist unit wt., v, (pch 109,5 124.8

Wetsoil +fare{g) 64992
Dry soil + tare.{g). 598.57
Tare (g)  195.59

| S U S S PO

Vertical Strain, &, (%)
Ny
<
\

Moisture content, w (%) 12,7 23.2
 Dryunit wt,, v, (pef) 95.3 101.3
S_atm_‘ation 0.53 097
0'0 1k
1.0 4 Y -
’ 2.0 - ‘-\ J—
A
3.0 - ;\

Collapse = 1.77 %

A
=
LIPS N TS O SO T O

124
=
i
‘|
et

!

o
o

100 ‘ 1000 10000
Effective Consolidation Stress, ¢',, (psf)

Entered: PR

TReviewed: . ' ZAPROJECTSIMO0431 Landinark Testing\009_07050TSWELL,_COLLAPSHv].5ls]2




BEARING RATIO TEST REPORT
ASTM D 1883-99

200 | | 5 ‘ ‘ i
i ‘ | ‘ i
i : ! i
! | 1 1 ,
1 |
i |
' !
. i
rﬁ-
2
5 I
8 = :
[/ -g :
5 Z |
=
% 80 2
o
M)
o
40 - 1
|
o i : 0 i :
0 0.1 0.2 0.3 0.4 0.5 0 24 48 72 96
Penetration Depth (in.) Elapsed Time {hrs)
. Molded ... ...  Soaked | = CBR(%) | Linearity | o oo | Max.
Density | Percent of Moisture Density | Percent of Molsture 040 in 0.20 In Correction u(lbsa)g Swell
{pcf) ' Max. Dens. (%) {pcf) . Max. Dens. | (%) ) Lo ) {in.) ) (%)
10 1122 . 951 11.0 108.8 ¢ 922 19.3 4.8 74 0.014 10 320
R P - TR S S S ,| e e e = e e | o (R
2 4 | |
30 | |
' ; s Max. Optimum
Maﬁerlai Description UsCSs Dens. Moisture LL Pl
(pcf) (%)
Silty / clayey sand with gravel 118 11.0
Project No: 07330 Test Description/Remarks:

Project: St. George Replacement Airport
Location: WT-1 @ 2'

Sample Number: 75G2301

Date: 6/29/07

BEARING RATIO TEST REPORT

LAN DMARK Figure




LA ND

TEST!IN

ENG I NEER |

Glient: Creamer & Noble Englneers
435 East Tabernacle
- 8t George, Utah 84770

Project: St George Replacement Alrpor_t

N

G

SOIL CLASSIFICATION REPORT

Date of Report; .7/.3/2(_)07

Reviewed By:

Lab#: 7562301

Location:St, George. '

Sampled By: R. Owens_____Date: 6/20/2007

Type of Sample:  Slity / clayey sand with gravel

Project #: M___

Tested By: A. Whipple Date:_7/2/2007 _

Location of Sample: WT-1@ 2'

Authorized By:Gllent Date: 6/29/2007

Sieve Analysis, ASTM G136

"Fes_t Standards are ASTM unless otherwise noted,

o - i : }
Sieve Slze % Passing Specificatio Test " Result |Specificatlon Test Standard
-Cumulative - _ _ _ -

125 mm. BY : {INaturat-Moisture Content, % 3.7 D224
l100mm| 4 {ILtquid Limit D 4318
ft76mm | 8" _[[P1asticity Index D 4318

50mm | 2" [[Unifled Classiflcation System D 2487
37.5mm| 12" | AASHTO Classlfication System AASHTO M144
25 mm 1" ' ' '

A9mm | 3/4" | 100 |

128 mm| 2" 86 % Cobble % Gravel % Sand % Sllt-Clay =
95mm | 3/8" 92 >3" < 3" -4 < #4.- #200 <#200

A75mm| #4 79 0.0 - ..21.5 54.3 24.2
200 mm| - #0 70

425 um | - #40 59
|a50um | #100 | 38

75um | #200 | 242

_ Log(x}

" 6" an LRI "o /2" g #4 #10 #16 (W30 A4 #50 #100 #200 o
e . — : , + 100
| I IR 1B | LU,

: | N | R Co
R R .
i RN THAR -
; | N ! e U R | 3
- ; A R e g
N
e N T
: 3’ R - S RE i \\ |
e 5 IS I B e | |
SN |
' ! i oo b ' . §,

100 mm 20 mm 10 mm Bmm 2mm 1 mm 08mm 0.3 mm 0.1 mm

Slave Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 o Phone: (435) 986-0566 o Fax: (435) 986-0568



LAN

TEST

NG &

ENG

Client: Greamer & Noble Engineers
435 East Tabernacle
St. George, Utah 84770

Project:

AR

INEERING

St. George Replacement Airport

MOISTURE-DENSITY
RELATIONSHIP REPORT

Date of Report: 7/9/2007

Reviewed By:

Lab #:; 73G2301

Project #: 07330

l.ocation:

St George

Type of Sample: Silty / clayey sand with gravel

Sample Location: WT-1 @ 2'

Approved By: Client

Sampled By: R. Owens

Tested By: B. Jansen Date: 7/6/2007

Moisture Density Relationship

525 N.

119
118 - _ e N
T T ™ . _
17 15 g N -
. . AT . . \ -
T B ir4 _ ”
- 1 - /I/" \; -
S 115 : i - :
a V.4 | N
e //A N , o \\
114 {- - N\ NG
T : N N
"3 (- N\ N
e \ -
111 I ! | . ! - ; | | ‘ -
7 8 9 10 1 12 13 14 15 16
% Molsture
Proctor Data Point 1 2 3 4 5 6
Hammer Weight: 10 pounds % Moisture 8.2 10.4 12.8 14.7
Hammer Drop: 18 inches Dry Density 113.7 117.6 118.4 111.8
Number of Layers: 5 layers
Blows per Layer: 56 blows Test Results
Mold Size (cu. Ft.): 0.0750 Maximum Dry Density 118.0
% Oversized; N/A Optimum Moisture 11.0
Oversize Sp, G.: N/A Test Standard ASTM D 1557
ZAV Sp. G.: Method C
Performed on C s
Material Passing: 3/4 in. Sieve

3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435} 986-0566 » Fax: (435) 986-0568

Date: 7/1/2007

Date: 7/1/2007




BEARING RATIO TEST REPORT

ASTM D 1883-99

500 ; ‘ i 2 :
‘ | |
ﬁ-
2
c
8 -
2 &=
m v’
& 3
= &
'ﬁ
s 200[- 0.8} -
@
c
@
o
|
0 ! 0
a 0.1 0.2 03 0.4 05 0 24 48 72 96
Penetration Depth (in.) Elapsed Time (hrs)
e . Molded T T " S0aked T CBR (%) Linearity [ | max.
Density Percent of . Moisture Density Percent of | Moisture 0410 in 0.20 In Correction (Ibs )g Swell
{pef) Max. Dens, | (%) (peh Max. Dens. (%) : ' ) : {In.} ) (%)
10 1188 | 95 ! 8.0 116.8 93.4 15.0 19.0 21.8 0.042 10 1.7
1
2 A
30 . ‘
i Max. Optimum
Material Doscription USCS Dens. Molsture LL ]
(pef) {%}
2001 Ve 1 it .
Poorly-graded sand with gravel 125.0 8.5

Project No: 07330
Project: St. George Replacement Airport

Location: WT-3 @ 15
Sample Number: 7SG2302
Date: 6/29/07

BEARING RATIO TEST REPORT

LANDMARK

Figure

Test Description/Remarks:




LANDM

ATESTING

ELN'G A

Cllent: Creamer & Nohle Englneers
435 East Tabernacle
St Georgs, Utah 84770

Project: 8t George Replagement Alrport
Location: St. George

NEER

l

G

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007_
RéVIeWe_d‘ By:

‘Lab#: 7962302

Projoct #: 07330

Sampled By: R. Qwens: Date: '6/29/2007

Type of Sample:

Poorly~grad'ed sand with gravel

Tested By: A, Whipple Date: 7/2/2007

Locatlon of Sample: WT-3 @ 15'
" Slove Analysls, ASTM C136

Authorized By:Cllent Date: 6/29/2007

Test Standards are ASTM unless othaerwise noted,

2mm
Siove Slze

"9 T : i
Siove Slze % Passing Specificatio Tast . Result |Speclflcatlon Test Standard
Cumulative ; . _ _ ‘
“125mm| 5" Natural Molsture Content, % 6.0 ' D2216
100mm | 4" Liquld Limit D 4318
75 mm 3" [P1asticity Index D 4318
50mm | 2" Unifled Classiflcation System: - D 2487

37.5 mm 1 1/2" IAASHTO Classification System AASHTO M144

25mm | 1" o '

1% mmo [ 314" 100 _ . _
128 mm| 1/ 88 % Cobble % Gravel % Sand % Slit-Clay
195 mm | 38" 82 > 3" <3".#4 < #4 - %200 < #200

475 mm|__ #4 72 0.0 2738 61.0 11,2

2.00 mm| _#10 64
425 um | #40 46

150 pm | #100 19

75 um | #200 1.2

] Log(x)
g" g 3" 1 472" 1" 4" 172 3 #4 #19 EAL] #30  #40  ¥60 #100 #200
. ‘ — - ey 100
5 ‘ s SRR —_
| ! R G S|
' . — T8 S O
: : T— i i :
s I e
! : i i | P
' 5 ' ' A I ¥ ; : . i #
| (- SRR NE T -
s : SRS RS I
: : SR A
i : ; ' : 10
H— wl : ! B i . 0
100'mm 20 mm 10 mm 6m 1mm 0.6mm  0.8.mm 0.4 mm

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 ¢ Fax: (435) 986-0568




ENG INEER | NG

fglh“

\TEST |

NG &

Cllent: ‘Creamer & Noble Englneers
435 East Tabernacle
8t. George, Utah 84770

" MOISTURE-DENSITY
RELATIONSHIP REPORT

D_ate of Report; 7/2/2007
Revlewed By:
- Lab #: 75G2302

Project: St George Replagement Airport Projoct #: 07330
Location: St George Sampled By: R. Owens Date: 7/1/2007
Type of Sample: Poorly-graded sand with gravel Tosted By: B. Jansen Date: 7/6/2007
Sample Location; WT-3 @ 15' Approved By: Client Date: 7/1/2007
Moisture Density Relationshlp
126
- - el .
: N
126 - aan : ~
i . : N o
124 = / _ N
— 7 :
123 /- ' N
y 40 Y i,
122 = /- N N -
,,,,, S [
2 / IS ™ -
L — i — N N
120 - A N NG
[ ) Y
119, |- " -
~
118 | -
117 4= . — L
& 6 7 8 9 10 .11-_ 12 13
% Maisture
| Proctor Data | Point 1 [ 2 3 | 4 | 5 6 |
{IHammer Welght: . - | 10 pounds | [ % Molsture 6.3 7.8 103 123 || |
Hammer Drop: 18 Inches Dry Density 119.6 124.8 1222 1176 | | ||
Number of Layers: | Slayers | - ' ' -
Blows.per Layer: 56 blows Test Results
Mold Size (cu. Ft.): 0.0750 Maximum Dry Density 1 125.0
% Oversized: N/A Optimum Molsture 8.5
Oversize Sp. G.: NIA Test Standard ASTM D 1557
ZAV Sp. G.: Method c__
Performed on _
Material Passing: 3/4 In. Sleve

525 N. 3050 E. Sulte 3, St. George, UT 84790 e Phone: (435) 986-0566 o Fax: (435) 986-0568



BEARING RATIO TEST REPORT
ASTM D 1883-99

100 I ‘ 5
i |
|
80| 4 _
.'F"-
e .
8 60| 3
2 :
= ’ —
2 : =
@ | i
b | ?
5 | &
2
B B
[F}
b
[
.
i} ; |
|
1
i |
0 ! : 0 i | ;
0 0.1 0.2 0.3 0.4 0.5 0 24 48 72 96
Penetration Depth (in.) Elapsed Time (hrs)
: Molded e Soaked | GBR{%) | Linearity | o oo | Max. |
Density  Percent of | Moisture Density Percent of Moisture 0.10 In 0.20 in Correction (Ibs)g Swell |
(pch Max. Dens. | (%) (peh) Max. Dens. (%) ' ' ) ) (in.} ) {%)
T
10 1272 - 949 i 7.0 121.6 908 | 13.9 2.4 2.7 0.000 10 4.6
2 A § !
30 |
: ot Max. Optimum
. Material Description USCS Dens. | Molsture | LL PI
{pch (%)
Clay with sand
Y 134 7

Date: 6/29/07

Project No: 07330
Project: St. George Replacement Airport
Location: W'I-8 @ 3'

Sample Number: 75G2303

BEARING RATIO TEST REPORT

LANDMARK

Test Description/Remarks:

Figure ____




LA

TESTI

N

NG &

EN

Cllent: Creamer & Noble Englneers
435 Last Tabermnacle

8t. George,

Utah: 84770

Project: Sl George Replacement Airport

{GINEERING

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed: By:

Labi: 7562303

L.ocation:St. George

Type of Sample: . Clay with san'd_

L.ocation of Sample:

WT-8 @ 8'

Sampled By: R.-Owens

Project #1 07330

Date: 6/28/2007

Tested By: A. Whipple

Date: 7/2/2007

Authorized By:Client

Sieve Analysis, ASTM C136

Date: 6/20/2007

Test Standards are ASTM unless otherwise noted.

| % Passing

Sleve Size Specificatio Test | Result |Spedfication| Test Standard|
_ Cumulative| i | _
125 mm 5" - ' Natural Molsture Content, % 48 N2216
100mm| - 4" |[Liquid Limit 04318
75 mm 3" IPlastichty Index _ D 4318
50 mm an Unifled €lassiflcatlon System | D2487
37,5 mm|. 1-1/2" [|AASHTO Classification System | AASHTO M145
25mm | 1" | | '
19mm | 314" _ :
125 mm| 12" % Cobble % Gravel %. Sand % Silt-Clay
9,5 mm 38" 100 > 3" - < 3" -#4 < #4 - #200 - < §200-
475mm|  #4 | 99 0.0 07 236 756
2.000mm{  #10 96
425 um | #40 87
L1860 pm | #100 | 81
75.um: | #200 758
Log(x)
6" g 3" 112" LT 12" ™ #4 #10 #16 #300  #40 #60 #200
- " ! i - y 7 T , - 100
, i MR S N . - ol : : '
e {5 L =~ S USSR A
¥ | IIERRA N T~ ]
: ' ; g e ; : ! 80
E i ! : i L L T
E : I i T ; e A
: : et B - L fle 2
i IR AR R IR BT )
s
s by L b b it
s {10 SRRE IR} Al
§ i AERR N b,
! : : L | > A,
108 mm 20 mm 10 mim 5 mm 2mm 1 mm 0S6mni 0.3 mm 0.4 mmn
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax: (435) 986-0568
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Client: Creamer & Noble Engineers
435 East Tabernacle
St. George, Utah 84770

Project:

AR

INEERING

MOISTURE-DENSITY
RELATIONSHIP REPORT

St. George Replacement Airport

Date of Report: 7/9/2007

Reviewed By:

Lab #: 75G2303

Location; St George

Type of Sample: Clay with sand

Sample Location; WT-8

@3

Sampled By: R. Owens
Tested By: B. Jansen Date: 7/8/2007

Approved By: Client

Moisture Density Relationship

135

132 ===

184 o

130 -

20 7 o

pcf

128 -

127 -

126 ===

128

=

% Moisture

10 1

Project #: 9"7_":’_339____
Date: 7/1/2007

Date: 7/1/2007

Proctor Data

Point 1

Hammer Weight:

10 pounds

% Moisture 4.9 6.7

8.4 10.3

Hammer Drop:

18 inches

Dry Density 124.0 133.8

132.7 127.9

Number of Layers:

5 layers

Blows per Layer:

56 blows

Test Results

Mold Size (cu. Ft.):

0.0750

Maximum Dry Density

134.0

% Oversized;

N/A

Optimum Moisture

7.0

Oversize Sp. G.:

N/A

Test Standard

ASTM D 1557

ZAV Sp. G.:

Performed on
Material Passing:

3/4 in. Sleve

525 N.

Method

c

3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



BEARING RATIO TEST REPORT
ASTM D 1883-99

1500
|
|
= !
2 :
i
0
W
G
e
=
L
®
oy .
= !
m 1
o. .
\ i
300|- w |
| i
|
0 ' 1
o 0.1 0.2 0.3 0.4 0.5
Penetration Depth (in.)
. Molded " TTTTTT T Soaked CBR(%)_____| Linearity [ o Twax. |
Density | Percentof  Moisture Density | Percentof  Molsture 0.10 In 0.20 In Correction (ibs)g Swell |
(pef) Max. Dens. (%) {pch) | Max. Dens. (%) : ) ' ’ {in.) ) {%)
10 125.2 95.9 7.5 125.2 ! 959 i 9.6 65.1 65.1 0.000 10 0
O : [ ,,,,,,i,,,,,,,,,,,, T ; S U .
2 A :
300 |
: P Max. Optimum
Material Description Uscs Dens. Molsture LL Pl
{pef) (%}
Silty / clayey sand with gravel 130.5 75

Project No: 07330
Project: St. George Replacement Airport
Location: RW-2 @ 2

Sample Number: 75G2304

Date: 6/29/07

BEARING RATIO TEST REPORT

___LANDMARK

Test Description/Remarks:

Figure




Cllent: Creamer & Noble Englneers
435 Easl Tabernacle
St George, Utah 84770

Project: St George Replacement Airp_ort _

' SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007 .
Reviewed By: -
Lab#: 7862304

~ Projact #: 07330

LocatloniSt, George

Sampled By: 'R, Owens Date: 6/28/2007

Type of-Sampl'e: SHt_.y / clayeysand with gravel

Date: 7/2/2007

Tested By: A. Whipple

Location of Sample: RW-2.@ 2'

Date: 6/29/2007

Authorized By:Cilent

Sleve Analysls, ASTM C136 Test Standards are ASTM unless otherwise neted.

Slove Size | 2 PassIng | oo 10 atio Test " Result [Spocification Test Standard
1 Cumulative _ i —
125-‘mm 5" Natural Moisture Content, % AR D2216
100 mm 4r Liquid Limit . 3 _ D4318
| 78 mm 3" : Plastlcity. Index. _ D 4318
Isomm| 20 | 100 1 lunified Classification System | _ D 2487
87.5mm| 1-1/2" o8 AASHTO Classlfleatlon System ' ‘ AASHTO M14(
25'mm i : 5_9 '
19mm | 34" 79 _ |
125mm| /2" | 76 , % Cobble % Gravel % Sand % Sit-Clay
95mm| 3/ | 74 o I > 3" o <8".#4 <#4 -#200 <#200
475 mm| #4 67 | { it 0.0 ' 33.1 52,2 : 14,8
200mm| #10 | 62
(425 um | _#40 56
1'5.o‘pm': #100 24
75 um- | #200 148
' Logix) _
g" g 3" 11fé" oAt 12" 38" 4 #10 #i6 - #30 #40 #60 #100 #200
- T . T ; T - et peesag + 100
| SNJTTT T T : : | D
PN R R : —ff o
! N : : | !
= P :_ : a el 0
: e IIAE | L1,
: s e "N v E o S
; i [ B R e SN LSRN i | P
. v o d 0o i o ¥ : : .
: 5 i L IN] e i
: IR SR N\ ! b, 8
: TR H T T N : H h.
; i : pi b N :
: : : bt bt \\ : 30
; I ; : : ] i i} 20
: : : Pl : E Sl T~
! N iR L : 4 : 3
100 mim . 20 min 10 mm Smm 2mm 1 mm 0Fmm 0.3 mm 0.4.mm
Sieve Size

525 N. 3050 E. Suite 3, St. George, UT 84790  Phone: (435) 986-0566 » Fax: (435) 986-0568



Client: Creamer & Noble Englneers'
435 East Tabernacle
St. George, Utah 84770

Project:  St. George Replacement Airport

MOISTURE-DENSITY
 RELATIONSHIP REPORT

Bate of Report; 7/9/2007
Reviewed By: .
Lab# 75G2304

Projact#: 07330

Location!  St. George

Sampled By: R, Owens Date: 7/1/2007

Type of Sample: Silty / clayey sand with gravel

Tested By: B. Jansen Date: 7/6/2007

Date:; /142007

Sample Location: RW-2. @ 2'

Approved By: Clisnt

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 ¢ Fax: (435) 986-0568

Moisture Density Relationship
182 <
181 |- o == N
o s e e N -
129 |- - : . ; : ~— _
128 — e e T N NG =
5 12 | == , e <<
125 /~ A — \‘5‘\ e -
124 fo ety 7o i i ke — \"‘W
128 7 - it
122 £
121 45 -
120 : : - : =
5 6 7 8 9 10 _ 11 12
Yo Moist'ure '
~ Proctor Data- Polnt 1 2 3 4 5 6 "
Hammer Welght: | 10 pounds | || % Molsture 57 7.0 86 10.2
{[Hammer Drop: 18 Inches Dry Donsity | 124,5 1302 | 1286 126.4
{[Number of Layets: 5 layers
Blows per Layer: 56 blows _ Test Resuits
Mold Size (cu. Ft.): 0.0750 Maximum Dry Density 130.5
% Oversized: 19.6 | Optimum Moisture 7.5
Oversize Sp. G.: 2.3 Test Standard _ASTM D 1557
|zav sp. G.: Method c
Performed on : Correction applied to each point in accordance with ASTM D 4718
Material Passing: 3/ In. Sleve '



BEARING RATIO TEST REPORT

ASTM D 1883-99

100 ; ! 50
| | |
I
80 ! 40
|
=
& |
8 eo|- ; 30 -
=
3 —
2 =
w S
& 3
=
$ Z
w | 1
@
=]
: |
Q. |
‘ i
0/
20 / ' 10|
i
| !
| : ‘
0 i - ‘ 0 :
0 0.1 0.2 0.3 0.4 0.5 0 24 48 72 96
Penetration Depth {in.) Elapsed Time (hrs)
o Molded . . . o Soaked | .. CBR(%) | Lnearlty |o | Max.
Density Percent of Moisture Density | Percentof | Molsture 0.10 in 0.20 in Correction (lbs)g Swell
(peh Max, Dens. | (%) {pef) | Max. Dens. (%) R {in.) ' (%)
10 102.1 912 160 908 = 811 - 223 1.5 1.5 0.000 10 125§
2 4
: : 1
30 i
. e e Max. Optimum
Materlg] Description UsCcs Dens. Maoisture LL Pl
(pcf) (%)
2 ¢ L-" 5“ -
5% Sand 75% Clay 112.0 16.0

Project No: 07330
Project: St. George Replacement Airport
Location: RW-6 @ 10.5'

Sample Number: 7SG2305
Date: 6/29/07

L

BEARING RATIO TEST REPORT

LANDMARK

Figure

Test Description/Remarks:




LAND

TESTIN

Client: Creamer & Noble Engineers
435 East Tabsrnacie
St. George, Utah 84770

ENG

Project:

ARK

INEERING

MOISTURE-DENSITY
RELATIONSHIP REPORT

St, George Replacement Airport

Date of Report: 7/9/2007

Reviewed By:

Lab #: 7562305

Logcatlon:

St. George

Sampled By: R. Owens

Type of Sample: 25% Sand 75% clay

Tested By: B. Jansen Date: 7/6/2007

Sample Location: RW - 6 @ 10.5'

Approved By: Cllent

Moisture Density Relationship

113

525

S
AN
112 | 1= B, i N
O O O = - S— T TING]
141 - N _ i ‘
- N\
W A
110 - - NN
NN
109 4-l— \\ \‘\
M O Y ) A O _ NN
] _ N N
108 | e e e :
: L N
107" :
106 00 N 0 0 R O O OO OO .
12 13 14 15 16 17 18 19 20 21
" % Molsture
Proctor Data Point 1 2 3 4 5 6
Hammer Welght: 10 pounds % Moisture 13.2 16.2 17.9 19.6
Hammer Drop: 18 inches Dry Density 110.9 111.9 110.9 107.4
Number of Layers: 5 layers
Blows per Layer: 56 blows Test Results
Mold Size (cu. Ft.): 0.0750 Maximum Dry Density 112.0
% Oversized: N/A Optimum Moisture 16.0
Oversize Sp. G.: N/A Test Standard ASTM D 1557
ZAV Sp. G.; Method C
Performed on .
Material Passing: 8/4 in. Sieve

N. 3050 E. Suite 3, St. George, UT 84790 « Phone: (435) 986-0566 » Fax: (435) 986-0568

Project #: 07330 '
Date: 7/1/2007

Date: 7/1/2007




BEARING RATIO TEST REPORT
ASTM D 1883-99

100 | ‘ : 10 i
| |
80} : : b : ] e .
: : !
=
2 ‘
8 0 | |- o 6l , !
s I
.9. 1 o
n | ﬁ =
o ‘ ! | -
¢ S 3
5 | 5 |
® | . ‘
c ‘ !
@ |
o.
2 t
E 0 1
0 0.1 0.2 0.3 0.4 0.5 0 24 48 72 96
Penetration Depth (in.) Elapsed Time (hrs)
g Molded o Seaked L CBR{%) | tnoarity | .1 Max. |
Density Percent of | Moisture Density , Percent of | Moisture 0103 ! 0.20 in Correction (lbs)g Swell |-
{pch Max. Dens. | (%) {pef) | Max, Dens. (%) AV . - ' (in.) ) (%)
10 112.2 ! 95.1 14.0 1053 ' 892 | 17.1 22 2.4 0.000 10 6.5
2 A . : | i
31l | !
; . ‘ Max. Optimum
——— Material Description USCS Dens. Moisture LL Pl
(pef) {%)
(] o e 0
50 % Sand 50 % Clay 118.0 14.0
Project No: 07330 Test Description/Remarks:

Project: St. George Replacement Airport
Location: RW-6 @ 10.5'

Sample Number: 7SG23035

Date: 6/29/07

BEARING RATIO TEST REPORT

LANDMARK Figure
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ESTIN ENG

Client: Creamer & Noble Engineers
435 East Tabernacle
St. George, Utah 84770

NDMARK

INEERING

MOISTURE-DENSITY
RELATIONSHIP REPORT

5t. George Replacement Alrport

Date of Report: _7/-9/2007
Reviewed By:
Lab #: 78G2305

Project! Project #: 07330
Logation: 8t Georgo Sampled By; R. Owens Date: 7/1/2007
Type of Sample: 50% Sand 50% clay Tested By: B‘_Jansen Date: 7/6/2007
Sample Location: RW -6 @ 10.5' Approved By: Client Date: 7/1/2007
Moisture Density Relationship
120 — - [
i Y N MY - NG .
119 - B j i e I R N S S -
. oy,
R - - ~ i~ N
., i
17 - - T ™ o
‘\
N 116 - N
a, o] —
115 —
- - A
114 - " -
o
113
112 - T i =
141 e i ' - .
8 9 10 11 12 13 14 15 16
% Molsture
Proctor Data Point 1 T2 3 4 5 6 |
Hammer Weight: 10 pdunds % Moisture 9.2 11.56 13.5 15.4 ] _
Hammer Drop: 18 Inches Dry Density | 111.9 114.7 117.9 - 115.1 I
Number of Layers: 5 layers ' -
Blows per Layer: 56 blows Test Results
Mold Size (cu. Ft.): 0.0750 Maximum Dry Density 118.0
% Oversized: N/A Optimum Moisture 14.0
Oversize Sp. G.. N/A Test Standard ASTM D 1557
ZAV Sp. G.: Method c
Performed on
Material Passing: 34 In. Steve

525 N,

3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 e Fax: (435) 986-0568



BEARING RATIO TEST REPORT
ASTM D 1883-99

100 5 ! i
| i |
1 : ‘
| |
| | i
80 4 |
T .
Z
g 60 sl
o
3 —
8 3=
m sl
g 3
£ 7
2
5 40 2l
@
£
@ |
o !
|
i
| | |
0 ! | | 0 |
0 0.1 0.2 0.3 0.4 0.5 0 24 48 72 96
Penetration Depth (in.) Elapsed Time (hrs)
o ..Molded Soaked CBR (%) _| Linearity | g ooag| Max. :
Density ~ Percentof | Molsture Density | Percentof | Molsture 010 In | 0.20 in Correction (Ibs.) Swoll
(peh) | Max. Dens. (%) (pchH ‘ Max. Dens. ' (%) ) T : {in.}) (%)
. \
10 117.4 ! 954 | 10.5 114.7 | 93.3 | 11.8 47 ' 52 .000 10 2.4 0
240 ' ' | |
3t | | | |
R - Max. Optimum
Material Description uUscs Dens. Moisture LL Pl
{pef) (%)
Q 0
75% Sand 25% Clay 123.0 10.5

Project No: 07330

Project: St. George Replacement Airport

Location: RW-¢ @ 10.5'
Sample Number; 75G2305
Date: 6/29/07

BEARING RATIO TEST REPORT

LANDMARK

Test Description/Remarks:

Figure _
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TEST

&

NG

Clignt; Creamer & Noble Engineers
- 435 East Tabernacle
St. George, Utah 84770

Project:

A

ENGI

NEERING

MOISTURE-DENSITY
RELATIONSHIP REPORT

8t. George Replacement Airport

Date of Report: 7/9/2007

Reviewed By:

Lab #: 75G2305

Project #: 07330

Location:

St George

Type of Sample: 75% Sand 25% clay

Sample Location: RW -6 @ 10.5'

Approved By: Client

Sampled By: R. Owens

Tested By: B. Jansen Date: 7/6/2007

Moisture Density Relationship

| | gy | | |— —|
B T ,’ - - {
s . e e o
NN
| ey
/ s —
. —
-~ N .
120 - - II ~ —
11 = ‘\ Ty i
"g ° .l /- o \'q
18 [ B = ‘P
M7 [ / B =
PR RS N y i —]
116 = P V00 s i, —
SR A Y AR P N l’ -
L= R S e i/ o
114 | ool e —
- ‘ } | —
113  — ! 1 ——— i
6 7 8 9 10 11 12 13 14 16
% Moisture
Proctor Data Point 1 2 3 4 5 6
Hammer Weight: 10 pounds % Moisture 7.3 9.4 11.4 13.6
Hammer Drop: 18 inches Dry Density 113.6 122.0 122,5 118.1
Number of Layers: 5 layers
Blows per Layer: 56 blows Test Results
Mold Size (cu. Ft.): 0.0750 Maximum Dry Density 123.0
% Oversized: N/A Optimum Moisture 10.5
Oversize Sp. G.: N/A Test Standard ASTM D 1557
ZAV Sp. G.: Method c
Performed on A
Material Passing: 3/4in. Sieve

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 ¢ Fax: (435) 986-0568

Date: 7/1/2007

Date: 7/1/2007




BEARING RATIO TEST REPORT
ASTM D 1883-99

750
600 i mm i i e e e | e e 4 - ]
::‘5'~
&
S as0l--
=
=
0
3
(44
&
2
®
b 300 - [P A ——————
@
c
©
a
150
0 1 |
0 0.1 0.2 0.3 0.4 0.5
Penetration Depth {in.)
e Melded _ _ Soaked o CBR {%) Linearlty Surcharge Max.
Density Percent of | Moisture Density Percent of | Moisture 04010, i 0.20in Correction (lbs)g Sweli |
(pcf) Max. Dens. (%) (pcf) Max. Dens, (%) ' s ) (in.) ) (%)
10 123.3 96 7.5 123.3 96 10.8 37.5 33.8 0.000 10 0
2 A
310
— Max. Optimum
Material Description uscs Dens. Moisture LL Pl
{pcf) {%)
v / ol . g
Silty / clayey sand with gravel 1285 75

Project No: 07330
Project: St. George Replacement Airport
Location: ET-2 @ §'

Sample Number: 75G2306
Date: 6/29/07

BEARING RATIO TEST REPORT

LANDMARK

Figure

Test Description/Remarks:




Client: Creamer & Neble Englnsers:
435-East Tabemacle
St George, Utah 84770

Project: St George Replacement Alrport.

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:
' Lab#: 7562306

Project #: 07330

Logatlon:St. George.

Sampled By: R, Owens _ Date: 6/20/2007

Type of Samplet.  Siity /clayey sand with gravel

 Tosted By: A, Whipple Date; 7/2/2007

Logcatlon.of Sample ET-2.@ 5'

Date: 6/29/2007

Authorized By:Cllent

" Sleve Analysis, ASTM G136

Test Standards are ASTM unless otherwise noted,

Slave Size - % Passing Test 1 Result [Specificationf Test Standard
_ __| Cumulative | _ : > _
I 125 mm:.= By ] {INatural Molsture Content, % 4.1 p2216
400mm-| 4" Liguid Limit D 4318
{: 786-mm. . 3" (iPlasticity Index ) D 4318
B0mm | 2" Unifled Classlflcation System D2487 |
37.5mm| 1-12" IAASHTO Classificatlon System AASHTO M144
25mm | 1" S
19+mm | 314" 400 . . .
J2.5mm|. - 12" 88 % Gobble - % Gravel % ‘Sand: % Siit-Clay
95mm{ 3/8" 83 > 3" <3" - #4 < #4 - #200. <#200
l475mm| #4 71 0.0 28.7 450 263
2.00mm|  #10 83 -
425 um [ #40 56
150 gm | _#100 35
75 pm | #Z00 26.3
Log(x) _
[ 3" 1472 1" 34" 172" 38" . #4 #10 #16 #30  #40 #60 o #100 #200
-— T T T T = T 100
s N N _
i G .
(BN IAEE e  SSN RS B
s L N
e | e SR SN T
- | | I N |
5 SRS B SREEE S
5 o : z A |
i I AN it
; b IR : Ll E : 0
100-mm 20 mm 10 mm &mm 2mm 1 mm 06mm 0.3 mm ¢4 mm
Sleve Slze
525 N, 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 » Fax: (435) 986-0568



! l AND MOISTURE-DENSITY
TEST ING & ENGINEERING RELATIONSHIP REPORT
Client: g;gageii r\lljoble Elngineers Date of Report: 7/9/2007
ast [abernacia
St. George, Utah 84770 Reviewed By:

Lab #: 78G23086

Project: St. George Replacement Airport Project #: 07330

Location: St George Sampled By: R. Owens Date: 7/1/2007
Type of Sample: Silty / clayey sand with gravel Tested By: B. Jansen Date: 7/6/2007
Sampie Location: ET-2 @ 5 Approved By: Client "~ Date: 7/1/2007

Moisture Density Relationship

.
128 A

128 | -
127 |- -
126 |-
125 |-
123
122 |-
121 |
120 |-
119 =1
17

pef

11 12
% Molsture

Proctor Data Point 1 2 3 4 5 6 |
Hammer Weight: 10 pounds % Moisture 5.0 7.4 9.4 11.2 |
Hammer Drop: 18 inches Dry Density | 117.7 128.3 124.8 120.5 ]l
Number of Layers: 5 layers
Blows per Layer: 56 blows Taest Results T
Mold Size (cu. Ft.): 0.0750 Maximum Dry Density 128.5
% Oversized: N/A Optimum Moisture 7.5
Oversize Sp. G.: NIA Test Standard ASTM D 1557
ZAV Sp. G.: Method C
:ﬂ:fg'z:;?a::ing: 3/4 in. Sleve

525 N, 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



BEARING RATIO TEST REPORT

ASTM D 1883-99
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- - |
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0 | ! ! 0 J
0 0.1 0.2 03 04 0.8 Q 24 48 72 96
Penetration Depth (in.) Elapsed Time (hrs)
... ., Moded |~ Soaked i GBR(%) _|Lineardlty | . Max. |
Density ! Percent of  Molsture Density = Percentof | Moisture 0.10in. | 0.20n Correcilon U[;:bsa)g Swell |
{pch) Max. Dens. (%) {pcf) ' Max. Dens. | {%) ' ' : : {in.) ' (%)
' | H
10 98.6 905 190 89.4 82 24.2 1.5 1.6 0.000 10 10.3 }
2 A | | | |
30 T
|
: : Max. Optimum
Material Description USCS Dens. Moisture Ll PI
(pef) (%)
Sandy ¢l
y ey 109.0 | 19.0

Project No: 07330

Location: ET-5 @ 7'

Date; 6/29/07

Project: St. George Replacement Airport

Sample Number: 78G2307

BEARING RATIO TEST REPORT

LANDMARK

Figure

Test Description/Remarks:




Client: Creamer & Noble Englneers
435 East Tabernacle

&t George,

Utah 84770

Project: St Gaeorge Replacement Airport

SOIL CLASSIFICATION REPORT

Date of Report; 7/3/2007
Revlewed By:
_Labi#t: 7862307

Project #: 07330

Locatlon: St Ge_zorge

Sampled Byr R. Owens Date: 6/20/2007

Type of Sample:

-Sandy‘cla.y

Tosted By: A, Whipple ___ Date: 7/2/2007

Location of Sample: ET-5 @ 7' Authorized By:CII_ent' Date: 6/20/2007
-8love Analysls, ASTM C136 _ Test Standards are ASTM unless otherwlse noted, .
1 or: T . . : L : .
SleveSize | 0T8OI g, v atio Tost . Result [Speciflcation Test Standard
- Cumulatlve 7 . il : -
125 mm| 5" Natural Molsture-Content, % 6.2 | ba221s
100mm| 4" Liquid Limlt ' D 4318
75mm | 3" {[Plasticity Index D.4318
B0mm | 2" Unified Classiflsation System D2487 |
37.5mm| 142" AASHTO:Classlficatlon System AASHTO M148
25 mm 1" _ I
' 19mm 3/1a" 100
125 mm| _ 1/2" 99 % Cobhle - | % Gravel % Sand - % Silt-Clay
9.5mm | 3/8" 97 >3" < 3" #4 < H4 - 200 < #200
4.75mm|  #4 9 0.0 4 384 57.5
2.00mm|  #10 94 B
[ 425um | #40 87
i;1~505pm " #100 70
L.78 pm | #2600 57.5
_ Log(x)
e ogr an LR T AT 12" anam #4 #0 #16 #30  #40 @50 o0 - §#200
RN IR EEINEEN
f i — I I e P 8
e LIS
. : : R B ' S 2
a IR . NN L1l %
z f - JEE e
s : — ST 1
s s | 5 5 L
e 5 — 1IN -
_. _ i P ! 1 ] g
100 mm 20 tm 10 mm 6 mm. 2mm 1 mm 0.6mm 0.3 mm 04 mm
Steve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax: (435) 986-0568



ATESTIN

LAN

&

G

Client: Creamer & Noble Engineers
435 East Tabernacle
5t. George, Utah 84770

Project:

ENGINEERING

MOISTURE-DENSITY
RELATIONSHIP REPORT

St. George Replacement Airport

Date of Report: 7/9/2007

Reviewed By:

Lab #: 75G2307

Project #: 07330

Location: St George

Type of Sample:

Sandy clay

Sample Location: TP ET-5 @ 7

Approved By: Client

Sampled By: R. Owens

Tested By: B. Jansen Date: 7/6/2007
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Proctor Data

Point 1 2

Hammer Weight:

10 pounds

% Moisture 14,2 16.1

18.2 201 22.3

Hammer Drop:

18 inches

Dry Density 100.2 104.3

108.9 107.4 103.0

Number of Layers:

5 layers

Blows per Layer:

56 blows

Test Results

Mold Size {cu. Ft.);

0.0780

Maximum Dry Density

109.0

% Oversizod:

N/A

Optimum Moisture

19.0

Oversize Sp. G,

N/A

Test Standard

ASTM D 1557

ZAV Sp. G.

Method

C

Performed on
Material Passing:

3/4 in. Sieve

525 N.

3050 E. Suite 3, St. George, UT 84790 « Phone: (435) 986-0566 » Fax: (435) 986-0568

Date: 7/1/2007

Date: 7/1/2007




BEARING RATIO TEST REPORT
ASTM D 1883-99
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Material Description Uscs Dens, Moisture LL Pl
(pch (%}
Silty / clayey sand with gravel 124.0 105
Project No: 07330 Test Description/Remarks:

Project: St. George Replacement Airport
Location: A-3 @ &'

Sample Number: 78G2309

Date: 6/29/07

BEARING RATIO TEST REFORT

LAN DMARK Figure




TESTIN ENGINEER |

NDMA

Client: Creamer & Noble Englneers
435 Fast Tabarnacle _
St. George, Ulah 84770

ProJect: St George R‘eplacemenl Alrport

I .G

N

SOIL CLASSIFICATION REPORT

Date of Report: 7/3/2007

Reviewed By:

Lab#: 7SG2309

Loscatlon:St, George

Sampled By: R. Owens Date: 6/29/2007

Type of Sample:  Slity /clayey sand: with gravel

Project #: 07330

Tested By: A, Whipple Date: 7/2/2007

‘Location-of Sample: A-3 @ 5!

Authorlzed By:Cllent Date: 6/29/2007

Slave Analysls, ASTM: G136

Test Standards aro ASTM unless otherwise noted.

_ o % Passing | ; T - ‘
Sleve Size Cumulaﬂve‘Speclﬂcatio. 3 Test Result |Spedsiflcation T.est Sfandard:
125 mm 5 ‘ Natural Molsture Content, % 1.8 ' D2216
: 1_00__]1’1_[1’1 ‘ '4" _ Llguid. Limit . ' D-4318
| 75mm | 3" |[PTasticity index D 4318
1 Boram ar ¥nified Classification System D 2487
37,5 mm| 1</2" AASHTO Classification System AASHTO M148
125 mm 1" 160 : '
L 19mm [ 3/4" 92 _ :
125 mm{ 172" 83 % Cobble % Gravel % Sand % Siit-Clay
98mm| 3" 77 > 3" < 3" -#4 < #4 - #200 <#200 .
475 mm|  #4 66 0.0 34.1 46.4 19.5
[2:.00mm| #40 56 B '
(425 pm | #40 44
150 um | #100 | 27
S 75um. | #200 . 18,5 ]
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6" o" 3" 1! 1 amn 1]‘é" A" 4 #10 #16 #30 #4060 #100 #200-
B * S Hl ; i e . 100
s N ERTIE TN
: 5 NI SRRRIE: ; SR g
? 5 s e E it
5 R B A AR —fie g
: ‘-NL\ : 40 g
e i : ! : \\ :
: . : . . ] g : 30
IR I
o e
: ' | N ik i,
100 mm: 20 mm 1¢:mm Bmm 2mm 1 mm obmm 05 mm 0.9 mm
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525 N, 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 ¢ Fax: (435) 986-0568




TEST
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Client; Creamer & No

NG & E

hle Engtheers

#35 East Tabernacle

St George, U

Project:

tah 84770

G

N

NEERING

MOISTURE-DENSITY

St. George Replacemant Airport

RELATIONSHIP REPORT

Date of Report: 7/9/2007

Revlewed By:

Lab #: 75G2309

Location:

St. George

Type of Sample: Sllty / clayay sand with gravel

S'amb_iéd By: R, Owens Date: 7/1/2007

Tested By: B, Jansen

Sample Location: A-3.@ 5' Approved By: Cllent Date! 7/1/2007
Molsture Density Relatlonship
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Proctor Data

Project # 07330

Date: 7/6/2007

Point

14

3

Hammer Weight:

10 pounds-

% Molsture |

7.1

8.5

102

18.2

Hammer Drop:

18 inches

|| Pry Density |

115.9

121.5

1144

1244

Number of Layers:

5 layers

Blows per Layer:

56 blows

Mold Slze (cu. Ft.):

0.0750

Maximum Dry Density

Test Results- .
124.0

% Overslzed:

N/A

Optimum Moisture

10.5

Oversize Sp. G.:

N/A

Test Standard

ASTM D 1557

ZAV.Sp. G.:

Method

Cc

Performed on
Material Passing:

3/4in, Sleve

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 e Fax: (435) 986-0568




Unconsohda:ed—-Undramed Triaxial Comnressmn Test on Coheswe Soils a lGES

(ASTM D2850) ' o © IGES 2005
Project: Landmark Testin_g Boring No.: A-5
No: M00431-009 Sample:
Location; St. George, UT Depth; 2
Date: 7/10/2007 - : Sample Description; top- red clay/ bottom gray silt-w/ gravel
By: BRR _ . _ Sample type: Undisturbed: :

Sampleheéight, H (i) 6:000
Samplediameter, D:(in)  2.416

Sample volume, V(ft")  0.0159 Wet soil +tare{g). 1015:50
Wi, rings + wet soil(gy  $027.73 Dry sofl + tare{g) 95115
Wt ringsitace(gy  210:83 Tare{g) 22636
"Moist soi‘_l,.Ws-.(g_)" 81690 ' _ Moi_Sturefoontent, w%) 89
Moist unit wt, v, 6pcf) 1134 Confiningstress, o3 (psf) 245
© Dryunit wt,, va(pef)  103,9 Strain rate(in/min) - 0.0180 -
Axial ©oad Q : . Strain at failure, g (%) 1.20
Strai’n- . 6l-o3 142 6d S Deviator stress.at failure; (al-03) (pst): 10308
%) (psty (psf) Shear-stress at failure, qr= (clpo39/2{psf) 5154
000 T 00 : .
0,05 B8T:0 443.5
0,10 18432 921,6. 12000
0.15 25359.3 12796 i i
0:20 3130:4 1565.2 :
025 35155 1757.7 y | :
0.30 39457 - 9728 1 _ | 10308
035 4395.9 2197:9 Z . 1
O I v I S .
0,70 G52, - 3TAE 16000 B ‘ ' o
095 94283 4714.1 ] 1 ] fo)
1.200 103083 5154.1 g :
1.45 C 97543 4877.1 i s :
1.70 86929 4346.4 : _ : o
135- : 69%:13.;' 346;.8 L 4 ' T
5 G911, . 34556 %\ {000 ‘
5 6
[~ |
é 6000 !
= ol
' 8: o |
-% ._ . 0
a 4000 o
k .0
10
: o
2000 +—5
::o'
Oévlll.lIIIIIII.]|I||'I.III_I|||
0 - 0.5 1 1.5 2 2.5 3
Axial strain (%)

Entered by:__pof¥
_ <
Reviewed:  A- it ZAPROJECTSMO0431_Landmark Tesling008_070307{UU1.415]1



w IGES

Unc_on'sulida_ted-Uh_drained Triaxial Compression Test on Cohesive Soils

(ASTM D2850) _ _ ' ‘©1GES 2006
Project: Landmark Testing ' Boring No.: A-6. '
No: M00431-009 Sample:
Location: St. George, UT Depth: 5
Date: 7/11/2007 ' Samplo Description: red! brown clay w/ silt-and gravel
By: BRR _ Sample type: Unidistorbed '
‘Sample height, HL.(in.)  5.860°
Sample.dameter, D) 2416 - . .
Sample volume, V (ft’y  0.0155 : _ Wetsoil + tare(g)  985.55
‘Wi rings  wef.soil (g} 926,36 - Dry soil+tare{g) 901.24
Wt tingsitare(g) -~ 0.00. ' _ Tare(g) 18132
Mofst:soil, Ws(g) 926,36 Moisture content, w:(%), 11,7
Moist unitwt., y, (pefy  131.4 Confining stress, o3 (psf) 605
Dry unit wi,, ye(pef)  T17,6 : ‘Sirain rate(in/min). 10,0176
Axdal ad Q o : h ©-Btrain.at failure, £ (%) . 1,20
-Stfain__ ol-a3 /2 od: ' : Deyiator stress at failute, {cl-o3)¢(psf) 18450
(o) _ (psf) {psH Sheat stress af failure, qp=(clFo32 (psH) 92235
000 0w 00 o o L '
0:05 317.7 158.8 '
THEE RS -.
020 21209 106L0 1 18450 |
025 30763 15382 1 1w |
.30 4202.6 21013 186000 -f : 7L |
0.35 5262:0 2631,0 ] P
040 6443.8 32219 : 1 '
070 bips &8 .
0.95 161735 80868 16000 -1 °r
1,20 184495 924§ 1
1,45 175305 §769:8 _ 1
1.70 00405 4990:3 . : 4
L74 . 93360 4668.0 14000 -
& 1 o
;5‘ 12000 +—
5 1
& ]
B 10000 ©
g ] °
g .
= 8000 + T
E . ] [a ]
g - |
. i of
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N o !
4000 -2
] o
2000 {—o
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1L
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' Axial strain (%)
Entered by:
Reviewed; Al

ZAPROJECTSWO0431_Landmark’ Testingh009_07050A{UUY1 112
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Atlas Consultants, Inc.
6000 8. Eastern Avenue, Sulte 10J » Las Vegas, Nevada 89119
(702) 383-1199 =+ Fax (702) 383-4983

member of
AMERICAN SOCIETY FOR
TESTING MATERIALS

14510(a) ' DATE: July 12, 2007
PROJECT NO: 07330 P.O.:
ANALYZED BY:  KurtD. Ergun LAB ID:

ST, GEORGE REPLACEMENT AIRPORT,
ST. GEORGE, UTAH ' :

WATER SOLUBLE SALT ANALYSIS IN SOIL
1:5 (soil:water) Agueous Extraction
AWWA 3500-Na D, AWWA 4500 E

AWWA 2540 C
SOIL SIEVE SIZE = -10 MESH
Total Available
' Water Soluble Water Soluble ,
Sample Depth Sodium Sulfate (80,)  Sodium Sulfate (Na,S0,)
No, Location (feet) (Per_oent) (Percent) (Percent)
A-1 5.0 0.02  0.01 0.01
Solubility = 0.24%
ET-2 2.0 <0.01 0.01 <0,01
Solubility = 0.04%
ET-3 2.0 <0.01 0.01 0.01
Solubility = 0.10%
| ET-8 2.0 <0.01 0.02 0.01
Solubility = 0.25%
RwW-2 2.0 <0.01 0.01 <0.01
Solubility = 0.06%

RW-4 7.0 0.01 0.03 0.04
Solubility = 0.44% x

WL ,f

LABORATORY MANAGER

Notes: The results for each constituent denote the percentage of that analyte, at a 1:5 (soil:water) extraction ratio, which is
present in the soil. Sodium was determined by flame photometry, suifate turbidimetrically, and sodium sulfate by
calculation, ‘



Atlas Consultants, Inc.
4000 S. Eastern Avenue, Sulte 10J * Las Vegas, Nevada 89119
(702) 383-1199 o Fax (702) 383-4983

member of
AMERICAN SOCIETY FOR
TESTING MATERIALS
14510(a) " DATE:  July 12, 2007
PROJECT NO: 07330 P.O.:
ANALYZED BY: Kurt D, Ergun LAB ID:

ST, GEORGE REPLACEMENT AIRPORT,
ST. GEORGE, UTAH

WATER SOLUBLE SALT ANALYSIS IN SOIL
1:5 (soil:water) Aqueous Extraction
AWWA 3500-Na D, AWWA 4500 E

AWWA 2540 C
SOIL SIEVE SIZE = -10 MESH
_ Total Available
o Water Soluble - Water Soluble -
Sample - Depth Sodium Sulfate (SO,)  Sodium Sulfate (Na,SO)-
No. Location _(feet) {Percent) (Percent) _(Percent) -
WT-1 2.0 0.0 001 0.01
Solubility = 0.12% _ '
WT-3 | 17.0 0.01 0.01 0.02.
Solubility = 0.14% - .
WT-5 7.0 0.03 0.02 0.03
Solubility = 0.36% .
_ S-6 10.0 0.02 001 - 0.02
-Solubility = 0.20%
|.S-8 5.0 0.03 0.01 0.02

Solubility = 0.30%

AN E

LABORATORY MANAGER

Notes: The results for each constituent denote the percentage of that analyte, at a 1:5 (soil:.water) extraction ratio, which is
present In the soil. Sodium was determined by flame photometry, sulfate turbidimetrically, and sodium sulfate by
calculation.
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- Atlas Consultants, Inc.
6000 8, Eastern Avenue, Suite TOJ » Las Vegas, Nevada 89119
(702) 383-1199 o Fax (702) 383-4983

Agmbar of
AMERICAN-SOCIETY FOR
TESTING MATERIALS
ACTLABNO:  14621(a) ' DATE:  September 20, 2007
PROJECT NO: 07330 P.O.
ANALYZED BY: Kurt D. Ergun LAB 1D;

&t, Gaorge Repl Airport

WATER SOLUBLE 3ALT ANALYSIS IN SOIL
125 (sollwaler) Agueous Extraction
AWWA 3500-Na D, AWWA 4500 E

AWWA 2540 C
SOIL SIEVE SI2E = <10 MESH
_ Total Available
: Water Soluble Water Soluble
Sample Depth Sodiom Bulfate (8C,)  Sodium Sulfete (Na:504)
Na | oeation (feet) _ (Pergant) {(Percent) {Percent)
T6GINT7 WD 7 002 001 002

Bolubility 0.20%

LABORATORY MANAGER

Notes: The results for sash constiiuent dencie the percentage of that analyte, at a 1:6 {soibwater) exiraction ratio, which is
present in ihe soll, Sodium was determined by flame photometry, sulfate turbldimetrically, and sodiur suifate by caloulation,




P A X AN T T L INEN] D A DL TP D bR 17 » et

Atlas Consultants, Inc.
4000 8, Eastern Avenue, Sulte 10J » Las Vegas, Nevada 89119
(702) 383-1199 » Fuox (702) 383-4983

inpmber of
AMERIGAN SOCIETY FOR
TESTING MATERIALS
ACTLABNO:  14621(c) ' DATE:  September 20, 2007
PROJEGT NO: 07330 PO
ANALYZED BY: KurtD. Ergun LAB\D:

5t, Goorge Rapl-Aimport

WATER SOLUBLE SALT ANALYSIS IN S0IL
1:8 (sol:water) Aguetus Extraction
AWWA 3500-Na [, AWWA 4600 E

AWWA 25640 €
SOIL SIEVE SIZE = ~10 MESH
Total Available
Water Soluble Water Soluble
Sampie Depth Sodiurn Sulfate (S04 Sodium Sulfate (Na,80,)
No. Locatlon {faut) _(Parcant) (Percent) {Percent)
75G3027  WD-2 4 0.02 002 0.02

Solubility 0.32%

LABORATORY MANAGER

Notes: The resuits for each constituent denote the percentage of fhat analyte, at a 1:5 (soliwater) extraction ratio, which is
presant in the soll, Sadium was determined by flame photometry, sulfate turbidimetrically, and sodium sulfate by catculation,

TOTAL P.@3
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Atlas Consultants, Inc.
6000 8. Eastern Avenue, Sulte 10 » Los Vegos, Nevada 89119
(702) 383-1199  »  Fax (702) 383-4983

meambor of
AMERICAN SQCIETY FOR
TESTING MATERIALS
AGTLABNO:  1482%(b) " DATE:  September 20, 2007
PROJECT NO: 07330 PO
ANALYZED BY:  KurtD. Ergun LAB ID;

5t. Gaorge Repl Airport

WATER SOLUBLE SALT ANALYSIS IN SOIL,
1.8 (soilwatér) Aquaqus Extraction
AWWA 3500-Na [, AWWA 4500 E

AWWA 2540 C
SOIL SIEVE BIZE = ~10 MESH _
Total Avallable
Water Soluble Water Soluble
Sample Depth Sodium Sulfate (80,)  Sodium Sulfete (Na;B0,)
No. Location (feat) (Percent) (Percant) (Perrent)

76G3030  WDX¥ | A =0.01 0.01 0.01
Solubility 0.03% |

[ABORATORY MANAGER "

Notes: The results for sach constfivent denote the percentage of that analyte, at a 118 (sollwater) axtraction ratlo, which ia
present in fha soll. Sodium was determined by flame photormetry, sulfate turbidiraetrically, and sodium sulfate by calculation,




Client: Creamer-& Noble Engineers
435 East Tabernacle
8t. George, Utah 84770

Project: St George Replacement Airport

© SOIL CLASSIFICATION REPORT

Date of R'e_por’t: 10/272007 -

Reviewed By:

Labi#: 78G3017

Location: St. George

Type of Sample: _
Location of Sample:WD-1 @ 7'

Sieve Analysls,.=ASTM-'C1 36

Test Standards are ASTM unless otherwise noted,

Sampled By: R, Owens

Project #: 07330

Date: 8/25/2007

Tested By: M, Clements

Date: 8/25/2007

' Authorizedf"B'y:-Qllent

Date: 8/25_/-2‘007

2m
Slove Sl

_ | % Passing| .- m _ — T P
Sieve Size Cumulatlve S_pgclflcgtion Test Result Specnfncaﬂon_Test Staridard
125 mm 5" ~ |[Natural Moisture Content, % 6.7 D2216
{100 mm| 4" Liquld Limit D 4318
: i 75 mm' ) 3" F'Iastl’c‘ity Index D 4318
50mm " [Unified Classification System D 2487
37.5mm|  1-4/2" IAASHTO Classification System [AASHTO M148]
25mm .1u ' . ) . : _
A9mm | 34" 100 _ _ _ ‘
125 mm} 172" 97 % Cabble % Gravel % Sand % Silt-Clay
9.5mm | 3/8" 21 >3 ~< 3" S #4 < #4 - #200 < #200
475mm|  #4 78 0.0 22.3 54.3 23.4
2.00mm|  #10 67
I 426 pm | - #40 54 I
150 ym. | #100 35 '
75 pm | #200 234
. Log(x)
U T L LT T T U #4 T#o #16 #30  #40  #EO #100 #200
B et ——if : : : : - - ey 100
| ; 1 T |
.
: : (IR ! i L e £
; : . . - : . 50
! ! p N ; ? E
Z i : ™ L
f s s N
: T} 20
= z o
B : I . . : H 0
100 mm 20 mim 10 mm 1 mm 0.6 min 0.3 mm 0.1 mm

525 N. 3050 E. Suite 3, St. George, UT 84790 s Phone: (435) 986-0566 o Fax: (435) 986-0568
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Cliont: Creamer & Noble Engineers
435 East Tabarnacle
8t George, Utah 84770

Project; St Georg_e Replacement Airport

SOIL CLASSIFICATION REPORT

Date of Report: 10/2/2007

‘Reviewed By

Lab#; 7863018

Project #: 07330 _

Locaflon:St, George

“Typeof Sample: '

Sampled By: R. Owens

Date; 8/25/2007

Location:of Sample:\WD 1 @ 12!
_Siove Analysls, ASTM C136

T‘.eéte_d By: M. Clements _Date: 8/25/2007

Authorized By:Client

Date

Test Standards are ASTM unless. otherwise noted,

1 812512007

Slaeve Size G Passlpg Specificatlor Test ' Result :'Speclflcatlon: Test Standard
: Cumulative| ‘ . : 7 .
125-mm.y = 5" Natural Molsture Content, % 2.7 D2216
100mmy 4" | Liguid-Limit D 4318
I 78mm| 3" [[Piasticity index . D 431e
i 5o.mm 2" AIory Unit weight, pof 104.5 Ccog
87.6 mm{ 1-172" Unified Classification System D 2487
25 mm TR [AASHTO Elassification System - AASHTO M144
A 19mm | 34 100 . _ , . , -
12.5 mm| _1/2" 98 % Cobble % Gravel . | % Sand % Silt-Glay
1 95mm| 3/8" | 96 >3 <3"-#4 | <#4 - 200 <#200
4.78.mm|  #4 89 0:0 106 778 11.6
k2.00mm|  #10 75 -
| 425 um | #40 41
150.um | #100 19
75um | #200 11.6:
Log{x)
oo 3" B P S R T 172" 3ie™ #4 #10 #16 #30 _ #40. " #80 #100 #200
o » ; I T - 7100
s T T BN 1.
5 SN
s IS L L L
| oI ol 2
' Hil : § RS bl i A I
= SRR NG ; §
5 e N e
r NG
; i N
| R LN
- i 1B : L bl i ; ,
106 mm 20 mm 10 rvim 6 mm S[BVeSF292I 1 mm 08mm  G3mm 0.4 mm

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 » Fax: (435) 986-0568
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Client: Creamer & Noble Englneers
435 East Tabernacle
8t. George, Utah 84770

ENG INE

RING

SOIL CLASSIFICATION REPORT

Date of Report: _1f0/-2-f20’07
'Reviewed By: C
Lab#: 7863019

Project #: 07330

Project: St. George Replaseme_nf Alrport

L-écatlon:‘St. Geerge

Sampled By: R, Owens

Typeof Sample:

Date: 8/25/2007

Tested By: S. Wells

Location of Sample: WD-1 @ 22"

Date: 8/25/2007

Authorized By:Client

Sleve Analysis, ASTN-C136

Date: 8/25/2607

Test Standards are ASTM unlé.ss.-;.othérwlse noted,

: . % ‘Passlng . _ - . | ‘
- Sleve S_izg | cumulative .Speoiﬂc_atlol | Fost Rgsult __Sp_eci_flcatbn Test Standard}
125 mm 5" Natural Moisture Content, % . ' D2216
N100mm| 4 e iquid Limit 51 04318
{ 758mm | = 3" ~ {[Plasticity Index 28 D 4318
1 80mm | 2 _|[Unified Classification System " Do4s7 ||
375 mm|  d-172" {|AASHTO Classificatlon System AASHTOM145
smm | 1" 4l - : : . .
19mm | - 3/4" _ _ _ _ _
125 mm/) 12" % Cobble % Gravel %-Sand % Silt-Clay
[ e5mm| am" - >3" < 3" -4 < #4 -#200 - <#200
{4.75mm|  #4 0.0 0.0 0.0 0.0 |
12,00 mm| #10 -
_425um | #40
150 ym || #100
TSum | #200
_ . Logix)
8" " ki 142" 1"'. aq 172" 3" #4 #10 #16 #30 #40  #50 #100- - #2000
CN C T — ¥ . 1 r 100
5 : e : B e
: g :' ¢ E ' é : — : . E 80
; e e .
5 : o et e g
| AR e
: R
: f R Rt | —
a SRR s . —
: me i | o
H ' HE HEN , Mk i - ;0
100 mm 20 pim " 10 mm Bmm 2mm 1 mm 0.6mm 0.3 mm 04 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 » Fax

: (435) 986-0568



Clleﬁtﬁ' Creamer & Noble Engineers .
435 East Tabernacle .
Si. George, Utah 84770

Project: St George Réplacefne'nt Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 10/2/2007
Reviewed By:
 Lab#: 753020

Project # 07330

Locatlon:; St.:George .

Sampled By: R, Owens Date: 8/25/2007

Type of Sample:

Tested By: M. Clements Dats: -8-/2_5‘/-2007

Location of Sample: WD-2 @ 4'

Authorlzed By:Client Date: 8/25/2007

Sleve Analysis, ASTM C138

Test Standards are ASTM-uﬁléss 6therwlsa notod,

Sieve Size %'Pass"f'g -Specificatle Test * Resuit ‘Specification Test Standard

: -] Cumulatlve : : : . : :

125mm} 5" Natural Molsture Cantent, % 1.2 D2246 -

100mm| 4" il lguid Limlit - D 4318
' 75'mm 3" |[PYasticity Index. D.4318

50mm [ 2" _ [|Unlfled Classification System D 2487

375 mmf A-1/2" | {IAASHT O Classlfleation System AAASHTO.M145
1L 26mm [ 1" 100 '

[ 19 mm | 314" - 95 e ‘ _ .

125 mm| 12" 94 % Gobble % Gravel - % Sand %. Silt-Clay
fesmm| 38" 84 > 3" <3" -4 < #4--#200 <#200.
475 mm|  #4 : 92 0.0 7.5 56.5 359
l200.mm| #10. 91 |

425 um | #40 8 |
A A50pm | #1100 55
" 75um. | #200 "35.9

_ Log(x) _

o 3" R I LY T LT # #O- #8 HO 40 80 - #100_ y200

o il » = - e T - : ; ‘ 7 T3 100
: : wed L L] :l
: 1 i i T 3 %
E B I RS SmEH -1
5 N N - N
: I N e
| IR I N
i i) e I — e — it 50 &
: | NI e BERN-
| il 1N e E NS
: i I — i : i 50
; Al A B SRS et 20
' ! 10
. - bl ! . ,

160 mm 20 mm 10 Bmm 2nim 1 mm 0Emm  0.8mm 0.4 mm
Sleve Size

525 N. 3050 E, Suite 3, St..-George, UT 84790 e Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



LANDMAR

SOIL CLASSIFICATION REPORT

ENG INEER | NG

Cllent: Creamer & Noble Englneers - Nate nf Banant 4001500
435 East Tabstnacle Date of Report; 10/2/2007

st George, Utah 84770 - o Reviewed By:

Lab#; 75G3021 .

Project; 8t George Replacement Alrport : _ _ . - - ProJect#: 07330
Location;St: George L - Sampled By: R. Owens Date; 8/25/2007
Type of Sample: Tested By: 5. Wells Daite: 8/25/2007 -
Locaﬂon~of8ample:WD-2@ 12" o ~___ Authorized By:Client Date: 8/25/2007
i_Slewa Analysis, ASTM C136 ' _ Test Standards are ASTM unless otherwlse noted. :
4 ) 04 ) - — X
S ) Pee— | Test . Result |Specification Test Standard
_ g Cumuiative I _ i - S —
128 pm| 85" | |[Natural Molsture Content, % _ ' ' o D228
100mm| 4" J[-Fquid Limit ' | 88 1 D4318-
- 7Emm 3" Plasticity Index 147 ] D 4318
[50mm | 2 _|unified Classification System ' D 2487
37.5mm| 1-1/2" |[AASHTO Classification System T TAASHTO M148!
I 25-mm. 1" '
119 mm 34" _ : S _ o _ L
125mm|  1/2° | - | %cCobble % Gravel % Sand % Silt-Clay
| @5mm | 38" | } N >3 <3"-#4 < #4 - #200 < #200
475mm|  #4 | . 0.0 00 00 0.0
[2:00 mm|  #10 ' ' '
1. 425m | #40
150 um | #100
75 um i #200
_ Log(x}) _ .
g" g 3" 112" " 3un 152" 3/s" . 4 #10 #16 #30  #0  #60 v #100 #200
" R N I s AR BEA A At — T T AN Marana | AL
5 1 - : .l | T
5 N I AREN 1l
§ BN . SRR -
s : e R = LF
f (N e e
: ' . i . a0 §
; AR AR ' e
5 ‘ : S RENE s -
-
. : ] o i C b | "
100 mm - 20 mm 10 mm 6mm 2mm 1 mm 05 mm 0.3 mm 04 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 e Fax; (435) 986-0568



Cllent: Greamer & Noble Engineers -
435 East Tdbernacle
51, George, Utah 84770

Project:

Location: St, G'eorg_e'

8t. Goorge Replacement Alrport

' SOIL CLASSIFICATION REPORT

Date of Report: 10/2/2007
Reviewed By:’ '
Lab#: 7588022

Projec‘t.#: 0.733'0

Sampled By: R, Owens Date: 8/25/2007

Type of Sample:
Locatlon of Sample:WD-2 @ 17
Sleve Analysls, ASTM-C136

Tested By: S, Woells Date: 8/25/2007

Authorized By:Client Date; 8/25/2007

Test Standards are ASTM unless otherw[se nofed,

| % Passing.

Sleve Slze Specificatio Test _ Resu[t Speclfl‘catlo'n.Tesf Standard
Cumulative _ . ‘
1 25 mm | " i Natural: Molsture Content, % D2248
100mm| 4" Liquid Limit 24 | , D4318
I 75mm | 3" Plasticity Index 9 1 | Dasts
‘50mm | 2" [[Unified Classflcation System ' - D 2487
375 mm| 172" ||AASHTO Classification System AASHTO M145
| 25mm | 1"
19 mm 314" . :
12.5mm| 12" % Cobble % Gravel ~ % Sand % Silt-Clay
[ 9.5mm |- 38" >3 <3".-#4 < #4°- #200 <#200
1475 mm]|  #4 0.0 0.0 0.0 0.0 .
2:00mm|  #10 '
{ 425um | @40
180 um [ #100
Y5um | #200
Log(x)
B " 14" 1" 34" vzt s #a #10 #e #30  #40 #60. #100 “#200
r P R i '_"T : - ™ —— — 10
e A e o
s- RSN R NN .
— e g
e
v : ik : i i Ch i ¥ g
: i : : - : : R
: i — R | —
s s —— SN W) : S
5 i T 5 - el 10
. ! ' i | - ' ; ! N o
100'mm. 20 ram 10 mm § mm 2mm 1 mm OEmm 03 mm 04 mm :
. Slove.Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax:

(435) 986-0568



SOIL CLASSIFICATION REPORT

Client: Creamer & Noble Engineers ~ . Ao
435 East Tabsmacle Date of Report: 10/2/2007
St. George, Utah 84770 Reviewed By:

Lab#: 7863023

Project: St. George Replacement Alrport _ _ _ _ - : _ Project #: 07330 _

Lotation: St. George _ _ "~ Sampled By: R, Owens Date: 8/26/2007
Type of Sample: : ' | Tested By: M. Clements___Date: 8/26/2007.
Location of Sample:WD-3 @ 7' ' _ Authorized By:Client ‘Date: 8/25/2007
Sieve Analysis, ASTM C136 Test Standards are ASTW unless. otherwise noted. '

; | % Passing ' i . o '
| Sieve Size... lcumulative Speciflcation - Test | | _.I_?esult -Speglflcation Tgst S'fandard
126 mm g Natural Moisture Content, % 181 | B - D2216

1100 mm| 4" ] Liquid Limit . ' _ | D4318
75-mm 3" 1 Plasticity Index o 1 D431s
B0omm [ 2" : ~ ||Unified Classification System - D 2487

37.8mmj  1-4/2" AASHTO Classiflcation System _ _ AASHTO M4
25mm | 1" 100 = ' =
19 mm 34" | 83 o » ' .

12.5mm| _ 1/2" | _ % Cobble % Gravel % Sand % Silt-Clay
9.6mm | 3/8" 67 | _ > 3" <3"-#4 < #4 - #200 - <#200

475mm| #4_ | 55 j 0.0 | 462 | 39.8 15,0

2.00 mm|  #10 48 - '

425ym | #40 39

150 um | #100 24
75 pym #200 18.0

| Logix)

" s" 3 112" 1" 34" Ha' o am" # #10 . #16 #H30 #0 #60 #1100 #200
hmmq—m—lm—lﬁ:T\ — . - : ;100
: . \ i { o0

'
) T A Y : : : :
i v | T T T At T ) t
' HEE S B N c | :
' b Lo T N T ¥ | : |
i - . ISR A I cd N | - ' 1
LA A ' A ¥ % - ' ' « | 3 1 §
: : R v v ! ‘ _
------ : _ L A B S e Ltk — ' —t | 70
1 [ ! v ' LI ' 1
: ] L) : :
T [ v

| 1 L}

. 5 H .

{ - f : : 80 2

: 4 : : -8

T ; : po |t 80 8
\ \ f B
: e a0 %

N L D '
1 I g T I i

H ! L H .
o ! — 1 H ! .
0o ! ar ! o )
I ! s : .

4 : . : -

15 ! ANt | | \
' H : A ' , i '
' ' R . v ' .\ ~\ . '
v : v b '

1 ; T P I

1 i : (I ‘ H

\ - \

* LI ' L

'''' \ ' 1 a0
5 || 20
1 ! \.
- - ' 10
: [
. i o
100 mm 20 mm 10 mm & mm 2 mm 1 mm 05mm 0.3 mm . 0.1 mm

Sleve Size

525 N, 3050 E. Suite 3, St. George, UT 84790 s Phone: (435) 986-0566 ¢ Fax: (435) 986-0568
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ATEST

Client: Creamer & Nable Engineers
435 Easl Tabemacle.
St _Ge'orge, Utah 84770

ProJect: St George Replacement Alrport

AR

ENGINEER | NG

SOIL CLASSIFICATION REPORT

‘Date of Report: 10/2/2007
Reviewed By! '

Labit: 7583024

Locatlon:St, George

Sampled By: R, Owens Date: 8/25/2007

Type: of Sample:

Project#: 07330 -

Testod By: M. Glements  Date: 8/25/2007

Location of Sample: WD-3 @ 12!

Authorized By:Cllent Date: 8/25/2007

Sieve Analysis, ASTM C136

Test Sfandards:are ASTM unless otherwise noted,

. - | % Passlng e L
_ Sieve Size Cumulative Speclfloaflo . : Test Result Specifioatlon Tesg Standard :
125mm| 5" | - |[Natural Moisture Content, % 87 | | bP221s°
100 mm | 4" . . Liquld Limit | D4318
5 mm [ 3" | Plastiglty Index : D 4318
B50'mm: a" [[[Bry Unit Welaht, pof 104,58 | 29
37.5-mm| A.1/2" Unified Classificatlon System D 248T
;.25 mm ™ "|[AASHTO Classlflcation System [sABHTO M144
19mm [ 34" 100 i L _ - -
125 mm| /2" "} - 93 % Cobble % Gravel % Sand % -SlIt-Clay
|98 mm | 3/8" 76 . >3" <T_3"—~#4 <4 «#200 < #200.
4,75 mm| #4 47 0.0 53.0 348 12.3
200mm|  #10 | 36 B
L4258 pm | #a0 | 30
| 150.um | #1100 | 19
I 5 pme | #200 12.3
" Log(x).
[ 3" TARE AT Et 2t aam -#4' -0 #le #3000 #60 #1100 #200
T A B P T TR ' T T ' ey 100
s \i\;‘ Amas : a e
-
z N R i
: I 1 S = ! | P
: OPINC T : VT g
: | E'i'.‘\‘:\i : I N Ll
| [ an ) SHIERHITE I
: I : i | -'."""--,..._,:_,_______. : . : :30
E | : :‘ i b
- R ; : : ‘"‘r—‘\:\rm
| - o
. : : T : I. - ; ‘ 30
100 mm 20 mm 10 mim o mm 2mm 1 mm GEmm 0.3 mm 0.1 mim
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790  Phone: (435) 986-0566  Fax: (435) 986-0568




Cllent: Creamer & Noble Englneers
435 East Taberhacle
St, George, Utah 84770

Profect: St; George Replacement Aliport

R L | SOILCLASSIFICATION REPORT

Date of Report: 10/2/2007

Reviewed: By:

Labi#: 7863025

Location.St, George

Type-of Sample:

Location-of Sample: WD-3 @ 22"
Sleve Analysls, ASTM G136.

Test Standards are ASTM unless otherwise noted,

Sampled By: R. Owens

Project#: 07330

Date: 8/25/2007

Tested By: 5. Wells

Date: 8/28/2007 _

Authorlzed By;Client

Date: 8/25/2007

. . % Passing . _ - : - —
| Sleve S.iz_e | cumulative -S.peciflcatio Test . . Sesult Specification Test Standard
1125 mm{ - 5" Natural Moisture Content, % . ' D2216
(100 mm| 4 Ciquid Limit 52  Dasts
75 mm 3" Plasticlty Index 27 D 4318
50 mm an Unifled Classificatlon System D 2487 -
7.5 mm| - 1-1/2" AASHTO Classiflcatlon System [AASHT O-M148
25'mm " ' ' T .
| 19mm { s | _ : _ .
12.5 mm 12" % CGobble % Gravel % S-ah_d . % Silt-Clay
Jesmm| se >3 <3 - < ##4 -#200 < #200
'4.75 mm #4 (.0 . 0.0 0.0 3.0
(200 mm| #10 | '
‘425 Mm | #40
150 4m | #100
- 7Eum | #200
Logix). _ .
6" g 3 ’ 112" A T IS T A7 U #4 #10 . #6 HI0 #40 dao #100 #200
- - - +nn ".l j r_I,.—, ” ‘ .4 . T '::100
s i . e —f o
g g EENE i
: 1 O SEEE S N
. A SN Py
: IHIE RN HINE BN
; 3 i ] : : : 0 <
e | e . s a0
5 IE i) |
g | IR e s L,
. g i : L : . o,
100.mm 20 mm 10 mm &mm Stove 51 2mm 1 mm G6mm  03mm a4 mm
L} F4:] .

525 N. 3050 E. Suite 3, St. George, UT 84790 Phone: (435) 986-0566 « Fax: (435) 986-0568




Client: Creamer & Noble Englneers
435 East Tabamacle
. Bt George, Utah 84770

Project: St George Replacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report; 16/2/2007

Reviewed By:

Lab#: 78G 3_026

Locatlon:S{. George

Type of Sample: -

Locatlen of Sample: WD-3 @ 27

Sieve Analysls, ASTM C136

Test Standards are ASTM unless otherwise noted,

Sampled By: R. Owe'ns

Project #: 07330
_Datos 8/25/2007

‘Tested By: M. Clements.

 Date: 8/25/2007

Authorlzed By:Client

_Date: 8/25/2007

% Passing | ' . _ ) ' : '
Slev'? Slze | cumulatlve :Speciﬂcatio _ Test Result |Speclification Test S_tandard .
125 mm| 5" ' Natural- Molsture Content, % 3.1 ' D2216
100 mm ; 4" Ligquld Limit : ' _ D 4318
- 75mm 3" _ Plasticity Index , D 4318
1. 50-mm. 2" 100 [[Unified Claselfication System ‘D 2487
375 mmf 1-1/2" 38 {AASHTO Classificatlon System [AASHTO M14s
26mm | 1" | 29 S ' - ' -
i 19mm | 34" | 29 _ _ . . .
12,5 mm/[ /2" 28 % Cobble % Gravel % Sand % Sllt-Glay
95mm | 3/8" 25 > 3" <3".#4 < #4 - #200 . <#200 .
475 mm|  #4 23 0.0 76.8 14.8 8.4
2.00mm| #10 20 - -
1425 um | #40 16
|80 um | #4100 1
1L 75 pm }  #200 8.4
Log(x)
g g B A4 A" aue fr amn T #O e #3040 - #60 #00 #200
PR TR R T ; T— — . o — + e 400
LA HIE 1IN N
ot \ _ : - ANTE § -
f \ . : : ‘ : ' 2 . : ! : 1 70
/-
L | : P R : 5 ol B
s \ i et ’ e
: HiBI ! )i : o, B
: . I : T — | R
s- L e 5 | -
IR S
100 mm 20 mm, 10 mm 5 mm 2mm 1 mm 0.6mm 0.3 mm 0.1 mmy
. . Sleve Size

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 e Fax: (435) 986-0568



Client: Craamer & Noble Engineers
435 East Tabetnacle
St George, Utah 84770C

'SOIL CLASSIFICATION REPORT

Date of Report: 10/2/2007
‘Reviewed. By:
" Lab#: 75G3027

~ Project #: 07330

Project: St. George Replacement Alrport

Location:St. George

Sampled.By: R. Owens ____Date: 8/25/2007

Type of Sample;

Tested ‘By: M Clements Date: 8/25/2007

Location of Sample; WD 4 @ 7'

Authorized By:Gllent

Sleve Analysis, ASTM G136

Date; 8/25/2007

Test Standafds-ar-e- ASTM unless otherwlse noted,

: %. Passing | . . O e i
Sieye Size Cumulative Specificatio Test Resulf Specification‘Test Standard
125 mm 5" ' Natural Molsture Content, % - 8.8 _be218
{106 mm| 4" Liquld Limit ' D.-4318 .
7Smm | - 3" [Ptasticity Index D 4348
1 80-mm o Unifled Classification System - D- 2487
‘t3=7..5.mm_' 112" [|AASHTO Classification System AASHTO W144
25mm | 1" _ | |
19mm | 34" { 100 _ _ L : -
l125mm| 2" | 98 % Cobble % Gravel - % Sand % Silt-Clay
9. 5mm | .3/8" 92 >3" < 3" .44 < #4 - #200 <#200
475mmi  #4 78 0.0 24.0 59.8 18.2 -
[[2:00mm}  #10 64 " '
[4254um | #a0 | - 54
150 um | #100 28
75 pm #200 16,2
o _ Log(x} _
6 gt 3" T L Y- T Y # #M #6 B30 #4050 #100 #a00
— g ‘ - - — : 100
| b ] it
.s ARSI Lo
! i 0 T~ [T Lo
: 11 : T— S b »
o] . ' SN . i -
. i . | mRR \:ﬂ"‘\ . |
: H : : Ci : ™ . -
: i : i e ! \ b,k
: I | i S . K T e
5 | LN W SRENE N
s_ RN M . s e ; \\_g »
| | I r
v ; ! ! ! I | ! o
100 mm 20 mm 10 mm &mm 2mm 1mm ®8mm 0.8 mm 0.1mm
Slove Size

525 N, 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax: (435) 986-0568



Client: Creamér & Noble Engineers
435 East Tabernacle -
- 8t George; Utah 84770

Profect: 'St Geotge Replacement Alrport

' SOIL CLASSIFICATION REPORT

Date of Report: 10/2/2007

Rueviewed By:

Lab#: 7833028

Froject #: g:@gn___

Location:St. George

Sampled By: R. Owens Date; 8/25/2007

Type.of Sample: '

Tested By: S, Wells Date: 'l25/2_0(§7

Location of S-ample': Wb4 @ 17'

Authorlzed By:Cllent Date: 8/25/2007

Sleve Analysis, ASTM C136 .

' Test Standards are ASTM-unless otherwlse nofed.

. oL ] j - do :
Sleve Slze . . % Passing Specification|| Test 1 Result |Speclfication Test Standard
_ Cumuliative _ _ _ . _ i !
125 mm| 5" Natural Molsture Content, % - N D2216
400 mm- 4" Ligquid LImit o 27 B.4318
75-mm 30 [IPlasticlty Index ' 5 "D 4318
‘ go-mm : an WUnified Classlfication System ‘ D. 2487
378 mm{ 172" AASHTO Classification System AASHTO M144
25mm | 1" ' '
| T9mm{ 3/4" o - _ :
125 mm| 172" | % Cobble % Gravel % Sand % Slit-Clay -
9.5mm | 3/8" > 3" <34 < #4 - #1200 o <H2000
4.75 mm|  #4 0.0 S 0.0 - 00 | 0.0
2:00 mm| - #10 | - ' ' -
426 um | #40 |
150 pm. | #100
75um | #200
Logix) _
6" g A 112" 1" 3" 102" 34 #1 #10 #16 W30 RA0 #80 #0900 - E #200
B & Eaa »* T— Tt T T Ty 100
i s 5 i il
: i e 5 - —{h 0
g Heib ARENIE: 5 i
; i e e g
; Iy SN ‘ o
: i Al -t a0
: IR SRR S | A
| {1 N . AR} b
! _ ‘ Lo ! IRE I ;0
100 mm 20 i 10 mm &'m 2mm Tmm - 08mm  03mm - 04 mm
. Sleve Slze

525 N. 3050 E. Sulte 3, St. George, UT 84790 » Phone: (435) 986-0566 e Fax: (435) 986-0568




TEST |

NG &

N ENG

I'N

Client: Creamer & Nable .Engine'e'rs
435 East Tabernacle
St. George, Utah 84770

Project: St George Replacement Airport

A

EERING

SOIL CLASSIFICATION REPORT

Date of Report: 10/2/2007
Reviewed By:
 Labi: 7563029

Location: St. George

Sampled By: R. Owens

~ Project#: 07330

Date: 8/25/2007

'Type of Sample: _ Tested By: M. Clements . Date; 8/25/2007 _
Location of Sample:WD-4 @ 22 _ . . _Authorized -By-:"CIi’ent Date: 8/26/2007
Sieve Analysis, ASTM €136 Test Standards are ASTM unless otherwise noted.
- ' % Passing e o IF ' N - .
| Sieve Size | .cumutative Specrﬂca_tioris . Test Resul; _Spec_:gﬁcati.on Test Standarc!
125.mm 5" {iNatural Moisture Content, % 58 | D2216
100 mm| 47 [dquid Limit ' 27 D 4318
75 mm 3" Plasticity [ndex 10 D 4318
50 mm | 2" Unified Classification System  D2487
37.6mm| 1-1/2" 100 AASHTO Classification System [AASHTO M144
25mm. | 1" 93 o
19 mm 314" 83 .
12.5mm| 1/2" 80 % Cobble . % Gravel % Sand % Silt-Clay
8.5 mm 38" 72 >3" <3"-#4 <#4 ~#200 < #200
476mm|{ #4 | 60 0.0 40.5 38.1 21.4
(200 mm| #10 | 44
425pm | #40 31
|t80.um | #4100 25
75 m #200 21.4
Log(x)
8" g 3 A2 " 172" 3ig" #4 #10 #16 #30  #40 #60 #100 260
_ r—n——n—- H\ \L ™ : T ; - _ - 100
1 : S é
: : : g
\ \ . o
: : Lo} 10
: Q)
100 mm 20 mm 10 mm & mm 2mm 1 mm 06mm 0.3 mm 0.1 mim
Sleve Sizo

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



SOIL CLASSIFICATION REPORT

Client; Creamer & Nobla Engineers
' 435 East Tabemacle . . . . _
- 8t George, Utah 84770 _ o Reviewed By:

Date of Report: 10/2/2007

Labi#: 7863030

Project: St George Replacement Alrport ' , L . Project #: 07330
~ Locatlon: St George. ' ' Sampled By: R. Owens  Date: 8/25/2007
Type of Sample: - ' ' ' Tested By: S, Walls. Date: 8/25/2007
Location of Sample: WD-4 @ 27' : : o Aufhor_lzacl"By':'Gllent ) Dater 8/25/2007
Sleve Analysis, ASTM C136 ___ Test Standards are ASTM unless otherwise noted, '
Sleve:Size % Pas.sing Specification|| Test T - Result |Specifloation Test Standard
: ‘ | Cumulative M _ - . _ 1l
A25mm |- B | Natural Moisture Content, % ' | D228
100mm| 4" Llquid Limit _ : 22 | D4318
5mm | 3" Plasticlty index ' S ‘ 8 |- D 4318
50mm | 2" Unified Classification System I _ D 2487
37.5mm| 112" _ [IAASHTO Classification System AASHTO M144
1 25.mm | 9" It ' '
([ 18mm | a4 . , > _ s
125mm| 120 | ' I % cobble % Gravel | %Sand % Siit-Clay"
'ﬁ,ﬁmm‘ sig" 5 B | < 3" -#4 . <#4_--#_2'00 1= <#200
4.75mm|  #4 | 0.0 : 0.0 | 0.0 : 0.0
2,00 mm|{  #10 - i ' - '
426 um | #40.
150.pm-|  #100
75um | #200
. Log(x):
CIE T 1020 aEr e g #a &0 16 #30 #40 #E . #00 #200
. e e - . T it e 100
y | - . . 0
s { I I AU I . SENNEE| b
{IENR AN e
E AR - : n |t 0 E
; ” il T ! At R | R
X i : E ' Vo : 8
; i N . ol A | R
: e R SEN : _—
e B R EREN N f |
g L s |
A 11 R : b : : :0
100 mm 20amm 10 mm 5 mm 2mm 1 mm 0.86mm  0.8-mm 04 mm
L ) ) Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 » Fax: (435) 986-0568



Cllent: Creamer & Noble Englneers
435 East Tebernacle
Si. George, Utah 84770

Project: St. George Replacemenit Alrport

lAN DM ARK SOIL CLASSIFICATION REPORT |
TESTING & ENGINEERING o T _

Date of Report; 10/2/2007

Revlewed By:

Lab#: 7SG3031

Location: St "George'

Sampled By: R, Owens Date: 8/25/2007

Type of Sam_ple-:'

Profect#: 07330

Tested By: M.Clements __Dato: 8/25/2007

Location of-SémpIe:WD—S @r

Authorized By:Client

Sleve Analysls, ASTM C136

- Test Standards are ASTM unless otherwise noted,

Date: 8/25/2007

Ty : T
Sleve Slze | % Passing Speclficatio Test " Result |Specification Test Standard
Cumulative ‘ ) . _ : — .
125 mm 5" - ' {INatural Moisture Content, % 4,7 Dosqe
100 mm| 4" [|Ltquid Limit D 4318
76:mm 3" {Plastlcity Index _ D 4318
50mm | 2" {[Pry Unlt Welght, pcf _ 87.8 29
11375 mm] 172" Unifled Classification System - D 2487
25mm | A" |[AASHTO Classificafion System [AASHTO 144
19 mm | 3/4" 100 . _ _ L ,
12,6 mmj 442" 98 % Cabble % Gravel % Sand % Silt-Clay
1L95mm | 3/8" 94 >3" <34 < {4 - #200 <#200-
4.75mm]  #4 84 0,0 158 593 24.9
2.00mm| #10 74
425 um #40 60
L1580 pm | #100 38
L75pum | #200 | 249
| Logi{x} ,
Gf' " 3" 112" LR o 172" s #4 #10 #16 #30 #40 #6860 - #100 _#200
- - - — 100
. ' eI R E Ci ! ] .
: e SR e
: i ol TN v : i |
: : S SEaNE E _—
(S S
1 SRR |
s i H et
3 i IR s 20 : NN ! 5
- i o B e i e : : \\ 40 &
- {1 - L : [ 30
| B IR | N
; o — : — ; : : 20
i AN . i e ——
: i Lo ! 'l ' : ‘ P
100 mm 20 mm 10mm & mm 2mm 1 mm 08mm 0.3.mm 0.4 mm
Slevg Slze :

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone; (435) 986-0566 « Fax: (435) 986-0568



 Collapse/Swell Potential of Soils S . QIGES
(ASTMD4546&D‘§333) ' ' ’ : v @IS Ao

~ Project: Landmark Testing & I}ngmeermg ' ' Bormg No.: WD-S
No: M00431-011 ' Sample:
- Location; - | Depth: 17 -
Date: 9/10/2007 ' ' Sample Description: purplish brown clay
By: BRR Engineering Classification: Not requested

Sample-type: Undistutbed-trimmed fiom thin-wall

Specific gravity, G, ~ 2,65  Assumied Stress(psf)  Dial (in) = 1-De, %) H, (in) -

Swell (%) 899 . Seating.  0.1677 . 0:00 10000 0.529

Swell stress(psf) . 250 ' 100 0.1682 0,05 0,9995 0.528

: : . ) 250 01698 0:21 0,9979 0,526

' e Initial (o) __ Final(f) 250 - 00799 - 88 1,0878 0.663.
Sample height, H (in.) 1,000 = 10,9893 500 0.0822 -8.55 1.0855 0,660,

Sample diameter, D (in.) 2416 - ZAl6 1600 00858 -7.7719 - 1.0779 0,648

Wt. rings + wet soil {g) 194,87 200,83 2000 0.1049 -6,28 10628 0.625

Wt rings/tare (g) . 43.00  43.00 © 4000 0.1245 - 432 1:0432 0.595

Moistunit wt., ¥, (pef) 1262 - 132.6 8000 0.1496. -L:81 1.0181 - 0.556

Wetsoil + tare (g) - 488.63 _ 16000 0.1784 1.07 0:9893 0512
Dry soil+ tare€g) 43912 ' - : :
Tate (g)  141.35

Moisture content, w (%) = 16.6 212
Dryunit wt,, yy{pef) - 108.2 1094
Saturation  0.83 1,00
100
:‘ [E i1

8.0 ] y , s 2 O e
S’ .-.'6"0 - s - B i A i o X -
g : ||swetr=8.99 %] | \\E -_
£ 40 | — o 1 — : ;t\-
2 : NG
> | N

0.0 [ \\3

2.0
- 100 1000 10000 100000
Effective Consolidation Stress, o', (psf)

Entered: B o
Reviewed: X g ZAPROTECTS\WIO043|_Tandmark Testing\011_09040P[SWELL, COLLAVSEvI xls)3



Cilent: *Creamer & Noble Englneers
. 435 Rast Taberhacle
St. George, Ulah 84770

Project: 8t George Replacement Altport.

SOIL CLASSIFICATION REPORT

Dato of Report; 10/2/2007

Reviewed By:’

. Labi#t: 7563034

Location:'S__t. George

Type of Sample:

Tested"

Location of Sample: WD-5-@.27'

Sleve Analysis, ASTM C136

Test Standards are ASTM unless otherwise nofed,

Project #: 07380
Date: 8/25/2007

"~ -Sampled By: R, Owens

By: S, Wells

Date: 8/26/2007

Authorized By :Client

~Date: 8/25/2007

Sieve Size %Passmq'Spe'cl.fioatlo 1 Result -Speciﬂcatlon‘Test Standard
: B __1Cumulative} " 1 S
126mm| . 5 | - ' - |[Natural Molsture Content, % - ‘ D2216.
100.mm| 4" Liquld Limlt T D 4318
“75mm | 3" Plastlcity Index 36 D 4318
50:mm | 2" |[Unified Classification System . D2487
37.5mm| -2 AASHTO Classification System. AASHTO M145
25mm | A" - '
temm | 34 B _ L
12.5mm| 172" % Cobblo % Gravel % Sand % Silt-Clay
9.5 mm 318" >3" <3" -#4 <#4 -#200 < #200
475 mm| #4 0.0 8.0 0,0 0,00
[[2.00mm| #10
A25-am: | . #40.
{480 pm | #100
T 76um | #2000 |
| | N Log(x]
"' g" 3" 1am " ag K 172% 318" #4 #16 #30 - #40 sk - #100 #200
e ; y T ™ —— T T Ty +00
- e A i i
: : SR . N |
- et L — i
5 i SN N L e g
e
: i i o . it : g
" : i I vt T e | R
— é b A mm! 0
- f T B SRR -
| IS N . SRS NN 1
. : P ; i uE : »
100 mm 20mm 10 mm Smm 2mm Tmm | tEmm - 03 mm 0.4 mm
Stove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 o Phone: (435) 986-0566 o Fax: (435) 986-0568



\LAND

ESTIN
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Client: Creamer &-Nobl‘eEngineerS '
435 East Tabernacle
St. George, Utah 84770

Project: St. George Replacement Alrport

MA

GIN

EE

RING

SOIL CLASSIFICATION REPORT |

Date of Report: 10/2/2007 -
'Reviewed By:
Lab#: 78G3035

Project #: 07330

Location: St. George

Sampled By_: R, Qwens

Type of Sample;

Date; 8/25/2007

Tested By: M. Clements

Location.of Sample:WD-6 @ 7'

Date: 8/25/2007

Autharized By:Cllent

Sieve Analysis, ASTM C136

Date: 8/25/2007

Test Standards are ASTM unless otherwise noted,

y .. | % Passing | N { - -
| Sieve Size | Cumulative Specification Test Result | Speclchation Test Stanc’arqﬂ
126mm| 5" |[Natural Moisture Content, % 4.6 . D221 |
100 mm{ 4" : 'Ll.qui_d' Eimit D 4318
75 mm 3" ~{IPlasticity Index D 4318
50mm | 2" |[Unified Classification System | D 2487
37.5 mm| 1-1/2" ’ ]LAASH-’FO Classification System AASHTO M145
26mm | 1" . ' |
19 mm 314" 100
12,6 mmy 142" 93 % Cohble %-Gravel % Sand % Silt-Clay
9.6 mm | 3/8" 87 >3 < 3" -4 < #4 - #200 <#200
4.75 mm #d 76 0.0 23.5 64.6. 11.9
12.00mm|  #10 59
426pm | #40 34
480 pm | #1000 19
75 um | #200 11.9
Log(x)
& g EX 1472 #10 #16 4300 o B0 4100 #200
I——T—g_——- o — - - — - - - 100
L AT : : : |} o0
--------- — SEETR A
bt i
£ IR E e g
s | | §
: ! ' ¥4
; _ L,
100 mm 20 mm 10 mm 5 mm 2 mm 1mm &.5.mm 0.3 mm 0.1 mm
Sleve Sizo ’

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



Client: Creamer & Noble Enginesis
435 East Tabernacle
3l George, Utah 84770

Project: St George Replacement Alrport .

SOIL CLASSIFICATION REPORT

- Date of Report: 10/2/2007

Reviewed By:

Lab#: 7863037

Logation:St, George

Type of Sample:
Location of Sample: WD‘~6. @27
Sleve Analysis, ASTM C136

Project #: 07330 -

ISampled By: R. Owens

Date: 8/25/2007

Date: §/25/2007

Tested By: S. Wells
Authotized By:Client

Date: 8/25/2007

Test Standards are.A'ST.M..unless otherwlise nd.téd._ '

o % Passing . _ : o "

: leve Size | Cumulative Specification| Test | Result Speciflcatlon Test S.tanda:;' .
125mm| 5" ' [iNatural Molsture Content, % _ D3216
100mm{| 4" (-iquid Limit 39 D 4318
- 75mm | - 3" Plastlcity Index _ 17 04318
50mm | . 2" Unified Classification System ' D 2487
37.5 mm|. 1-12" AASHT O Classlfication System {AASHTO M144
2Bmm | 1" ' S '

I 19 mm 34" | - .
12.5mm| - 172" %.Cobble % Gravel . %-Sand . % Sli-Clay
9Emm | 3/8". . >3" <3"-#4 < #4 < #200 <#200
475mm|  #4 0.0 0.0 0.0 0.0
2.00 mm| _ #10 ' R

|425um | w40

1 150pm | #100
- 75 um #200

| ‘ _ Logi(x}

8" g 3" 178" 1" au” 1..’2" 3 ’ #4_. ) #10 #16 #30 10 #oo - - #109 #200
T ; T T =~ T : Ty 100
A |
- ; o O I SRR e g
e é
: é : e E .' : : w g
- IR . I : : Lt
s (AR A L] -

g f . s 5 -l
! ! B H . ! : . ' - 0
100 nim 20 mm 10 mm 5 mm 2mm 1 mm 0.6mm 0.3 mm 0.1 mm
. Slove Size

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 o Fax: (435) 986-0568



Collapse/Swell Potential of Smls -' - _ @ lG Es

(ASTM D4546 & D5333). - o o GHIES AU
Project: Landmark Testing & Engincering ‘Boring No.: WD-6
No: M00431-011 o Sample: '
Location: o o Depth; 32 :
Date: 9/6/2007 _ Sample Description: purplish brown olay
By: BRR , Engineering Classification: Not requested

Bample:type: _Und1sturbed~tr1mmed frony th1n~wa11

Sp‘ec_iﬁe gravity, @,.  2.65 Assumed :Stréss-(psf) Dial{in).  1-Ds, (%) HoGn) - e

_ Swell (%) 4.82 Seating  0,1804 0.00 - 1.0000 0:593

- Swell stress ¢pshh) 1000 100: 0.1816 0.12 0:9988 - 0591

: , _ __ : 300 0.1858 0:54 0.9946 0.584
__Initial (6) - Final{f) 600 0.1896 0,92 . 09908 0:578
Sample height, H (iny =~ 1,000 0.9846. 1000 0.1929 1.25 0.9875 0,573
Sample diameter; D (in)).  2.416 2,416 1000 0.1447 -3.57 1.0357 0,650
Wt.tings +wet soil (g)  188.46 197.33 2000 . 0.1530 274 10274 0637
Wi, rings/tare (g) 4531 4531 4000 0.1691 113 1e113 0,611
Moist unit wt., v;, (pef) ~ 119.0 128.3 8000 0.1958 1.54 0.9846 0.568

Wetsoll +tare {g) 601,48

Dry seil+tare (g) 544,55
Tare(gy  153.17 '
Moisture content, w (%) 14,5 21,6

Dry unitwt,, yg (pef) 1038 105.5
Saturation .65 _ 1.00
-4.0 ——
1 E\ |
3.0 4 - g . ‘
\o} 2.0 7 = AN
g | Iswel = 4.82 %| \g
g _1_ 0 T Y
: \
] *“‘\ELM\___ RERE I N
1.0 — e
1 T _
i 1
2.0 _
100 - 1000. 10000

Effective Consolidation Stress, 6", (psf)

ZAPROJBCTS\WI)0431_Landiark, Testing\011_090407\SWELL,_COLLAPSEv1 x1s]2




TE
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AND

STIN |

€lient: Creamer.& Noble Englneers
435 East Taberhacle :
"8t George, Utah 84770

Project: St George Replacement Alrport

A

NEE

| st.G

SOIL CLASSIFICATION REPORT

Date of Report: 10/2/2007 _
* Revlewed By: _ '
 Lab#: 7563038

' Pfojéct-_#: 07330

Location: 8t George

Sampled By: R. Owens Date: 8/25/2007

Type of Sample:

Tested By: S. Wells Date: 8/2_52’-2007

- Location-of Sample: WD-6 @ 37"

Authorized :By:CIIent Date: 8/25/2007

' _sleve Analysls, ASTM €136

Test Standards are ASTM unless otherwise noted.

Sieve Size % Passing | o Test Result [Specification T-'es't Standard
o - |Cumulative| . _ n'e _
125 mm| 8" | {[Natural Molsture Content, % D2216
100 mim| 4" JLiquid Limit 51 D 4318

I 75mm | 3" {[Prasticity Index 27 D 4318
50mm | 2" Unlfled Classiflcation System D248y
37.5mm| 172" /AASHTO Classification System |AASHTO M148
25mm | 1" : T .
i 19mm | 3/14" . . -
125 mm| 172" % Cobble % Gravel % Sand % Silt-Clay
9.5mm | 3/8" >3" < 3" ¥4 <#4.-#200 <#200
475 mm|  #4 - 0.0 0.0 0.0 3.0
2.00mm|__#10 ;
A25m | - #40 -
{ 180 pm | #100
1 75 pm: #200
: Log{x)
6_“ 5" < 142" LR 7 LR V- LY/ #4 #10 #6 #30- - H4A0 #60 #100 - #200 .
" - g — i - - T —— gma o r - - _10_0
5 ? I ' b 5 o
e . . IR I N N A | Y
i B A1 T (O N | Y
5 ' . E : S : b g
; : : : : I
. : ot o : o0 &
il
5 R e
| | I EEE N | {2
! ' . ! ! P ' ) ‘0'
104 mm - 20 mm 10 mm & mim 2mm 1 mm “OEmm 03 mm 0.1 mm
Sleve Slze

525 N, 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 « Fax: (435) 986-0568



Glient: Greamer & Noble E'nglnaers
435 East Tabernacle
St. George, Utah 84770

Project: S, George Replacement Alrport

'SOIL CLASSIFICATION REPORT

Date of Report: 10/2/2007
Roviewed By:
Lab#: 7863039

Project #: 07330

Locatlon:St, George

~ Sampled By: R. Owens

Type-of Sampie:
Locatlon of Sample:WD-7 @ 7'

 Dater 8/25/2007
Date: 8/25/2007

Tested By: M, Clemenfs

Authorized By:Gliont Date: 8/25/2007

Sfeve Analysls, ASTM C136

Test Standards are ASTM unless otherwlse noted.

. | % Passing | .
E ieve Size . | Cumulative Speciﬁeat[o_ ‘ | . Test | Result _ Speolfl.catlo.n.Tes.! Standard|
125 mm| . 5" ' - Natural Moisture Content, % 54 ' b2216
100 mm | 4" {ILiguld Limit ‘D 4318
Bmm | 3" IPlasticlty index _ D 4318
S0mm | 2" [{Dry Unlt Welght, pof 81.6 © 29
375mm| 112" | [ Unified Classification System: I Do4s7
1| 25mm 1" [|AASHT O Classification System AASHTO M144
19mm | 34" 100 _ o 3 _ '
2.5 mm| 42" 98. ~ % Cobble % Gravel % Sand %. Silt-Clay
195 mm | 38" [ 65 > 3" <3"-#4 <#4 - #200 <#200
4.75mm| #4 88- 0.0 12.3 704 17.6
12.00 mm| _ #10 79 - y
425 um |- . #40 | 66
150 pm | #100 34
L 75pm | #200 17.6
| | | Log(x)
BT B g g #a #16 #30 - %40 #60 #100 #200
T —r T — T T T T - — T — ; 100
5 R e b T
: ? AT A O (G A - % —
. : H Pl | | a F . -
- AR . i
LN
e e N e
s : e 5 \\
s B iens T Ty
| s i RN | - e
| i T P D C : ! »
100 mm 20 pam 10 mm Bmm 2mm 1 mm 0.5mm - 08 mm 04 mm -
Slave Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 ¢ Fax: (435) 986-0568



Client; Creamer & Noble Englneers
435 East Tabernacle '
St George, Utsh 84770

Project; St George ReplacemehtAlrpo'rt

SOIL CLASSIFICATION REPORT

-~ ‘Date.of Report: 10/2/2007 -

Reviewed By:

" LLab# 78G3040

Project #: 07330

Location:St. George

Sampled By: R. Owens Date: 8/25/2007

Type of Sample:

Testod By: 8. Wolls Date: 8./325/-2007

Location-of Sample: WD-7 @ 12

Sleve Analysls, ASTM c136

Authorized By:Client Date: 8/25/2007

Test Standards are ASTM unless ofherwise-noted.

[y ) T - F ==
SleveSize | _A" Passlng 'Specificatlo Test Result  [Spesificatlon Test Standard|}
: _ 1 Cumulative . . -
125 mm 5" ' {[Natural-Molsture Gontent, % S 12216
100 mm| 4" fillquld Limit 59 | | _D43ts
75mm | 3" Plastlclty Index. 33 | D 4318
50 mm. 2" Unified Classification System D 2487
E37.5 mmf - 1-1/2" . AASHTO Classification System AASHTEQ M145
25mm [ " : '
19mm |  3/4" . .
125 mm| 12" % Cobbie % Gravel % Sand % Slit-Clay
1 9.5 mm 3/8" >3 <.3" «ift4 < #4 ~#200 <.#200 -
475mm|  #4 0.0 0.0 0.0 0.0
2.00mm| #10
1 425 um | #40
150 um |  #100-
TSum | #200
. Log(x)
g™ g 3" R RS " s 12" B #16 #300 #40  ¥a0 #100 #200
T e T T ; . * =z Ty 100
: e s o :‘ L
| ; NN . s it by,
| SR IR M.
a e e L
i S e
— o £
s O A —
A IR R - SRETENI i it
5 e o S I N |
: ' ' Lo i ' i ' :-0
100 mm 20 mm 10 mm & mm 2 mm 1 mm 0.6mm 03 mm - ¢4 mm
Sleve Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 o Fax; (435) 986-0568



Cllent: Creamér & Noble Englneers
435 East Tabernacle '
St. George, Utah 84770 .

Project:. St Gsorge Replacement Airport

SOIL CLASSIFICATION REPORT

Date of Report: 10/2/2007
"Reviewed By:

Lab#: 7863044

Location:St. George -

Type of Sample:

Location of Sample: \WD-7 @22'
Sleve Analysis, ASTM C136

' Authorized By:Clisnt

Profect #: 0-7_'3-30
Sampled By:R. Owens Date: 8/25/2007
Tested By: S, Wells  Dater 8/25/2007

_Date: 8/25/2007

Test Standards are ASTM unless otherwise noted.

2
Sleve Slze

x> 1 . — ; )
. Sleve Size * % Passing Speclfication - Result |Specificatlon Test Standard
125 mm’ 5" Natural Molsture Content, % — L2216 '
100mm| 4" Llguid: Limlt 67 | __D431s
- 75.mm 3" Plasticity Index a5 1 D434
1 50-mm on Unified Classification System ' ' D 2487
{375 mm| 142" AASHTO Classiflcation System AABHTO M144
. 25mm | 1" :
A%mm| 34" S .
125 mm| /2" % Cobble % Gravel % Sand % Silt-Clay
9.5mm | 38" 23" . <3" -4 <H#4 -#200 <#200
475 mm{  #4 0.0 0.0 0.0 | 00
112,00 mm| - #10. = a e
A25um | #40
150:um |- #100
 TBum | #200
Log{x)
e § A M #16 #0 w0 . #100 ¥200
- " ' N » 0 . - * - 100
g 'f RS 5 | ]} 20
e NS N . il '
s AL Rt . . e g
E : : : : L : : : a g
: f IR . : | s
s AR L :t A
i .y 10
! R DR = L 1 ! F
100 mm 20 mm 10 mm & mm 1 mm 0.3.mm Ddmm

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 o Fax: (435} 986-0568



Client: Crearﬁe‘r & NobleEn'gIn.eers
435 Fast Tabernacle.
5t. George, Utah 84770

Project: St George Replacement Airport |

SOIL CLASSIFICATION REPORT

Date of Repott: 10/2/2007 -

Reviewed By:

Lab#: 75G3043

Locatlon:St. George.

" Type of §

Location of Sample:WD-7 @ 42'_

ample:

Sleve Analysis, ASTM C136.

Project #: 07330

‘Date: 8/25/2007

Sampled By: R Owens

Date: 8/25/2007.

Tested By: 8. Wells
Authorlzed By:Cllent

. Date:r 8/25/2007

Test Standards are ASTM unless otherwlise ‘noted.

SleveSize | 72 Passing| oo ification Test Result |Specification Test Standard
: " . Cumulative - : : I .
125 mm 5" ‘ _ [INaturat Molsture Content, % ' | Do2zte
100 mm| 4" J[Llquid Limit 40 D 4318
7Emm | 3" I Plastlcity Index 21 D 4318
50 mm A {[Unifled Classlfication System ' D 2487
375 mm|  14/2" AASHTO Classification System AASHTO M144
l25mm | 4 '
19mm | 3/4" | _ .
12.5 mm 12" - %. Cobble % Grave] . % Sand - % Silt-Clay
- 9.5-mm 3/8"™ >3" < 3" <4 <#4 -#200 < H200
N4,75mm| #4 0.0 0.0 0.0 0,0
2.00mm| #10 ' ' )
1| 425 pm | - #40-
150'um | #100- -
75um |- #200
Logix) _
Cemogr - an LA TSI LR VULV Y #4 #19 #6 - #i0 W0 w60 #1060 #200
i . "~ T T : —fp 10
5 s‘ e a’ - | I
: : i o ; . . Ll a0
3 (I DA R -
s 8 e | g
' | i : i ' vl : 1 P8
, ! K : : : T : A0 A
: IR R SRR K
. | s |- SR ' -
=
- : ' P | cid L ! o
100 mm 20 mm 16 mm 6 mm Stove 5| 2mm fmm 0.5mm 0.3 mm 04 mm
ove SiZe

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 o Fax: (435) 986-0568



Client: Creamer & Noble Engineers.
435 East Tabernacle.
St. George, Utah 84770

Project: St. George Replacement Alrport

SOIL CLASSIFICATION REPORT

Date of Report: 10/2/2007

Reviewed By

. Lab#: 7SG3044

Locétio.n: S, Georg.e_-

Type of Sample:

Location of Sample; WD-8 @ 7

Sampled By: R, Owens

Project#: 07330 -

Date: 8/25/2007

Tested By: 5. Walls

Date: 8/25/2007

- Authorlzed By:Client

Sieve Analysis, ASTM C136.

Test Standards are ASTM unless otherwise noted.

Date: 8/25/2007

T o4 - N .
Sleve Size - % Passing Specification||| Test Result [Specificatlon Test Standard|
: |- Cumulative| i - 1 .
125 mm|- 5" | Natural Molsture Content, % : D2216- .
100mm| 4" [[Liquid Limit 60 D 4318
I 75-mm 3" {|Plasticlty Index 34 © D-4318
1 56 mm 2" Unlf'ied-ClassIfijoat_ion System D 2487
1375 mm| 1-172" AASHTO Classificatlon System AASHTO MA42
25mm | 1" - |
19mm | 34" _ .
12.5mm| /2" % Cobhle % Gravel % Sand % Silt-Clay
 9.5:mm 3/8" >3 <3"-#4 < {4 -#200 <#200 . .
4.75mm|  #4 0.0 0.0 0.0 0.0
112,00 mm| ~ #10 :
425 pm | #40
150 um | . #100
75em | #200
Log(x) _
e g g TR s v s " # #M0 #e CHM #A0 HE0 #100 #200 -
g . ? . " V[ 1 H - ] N ) : i -100
s- - Mt i
s IR Eul N L
; IR a il |
5 R s . e 2
: L ARSI il
e
z - R am i e
: T . - = i : -
g i ANE T I N
: HE i : i ; X .
100 mm 20 mm 10 mm. &mm Slove i Zmm 1 mm ¢tdmm  0.3mm 01 mm
evo Skzo

525 N. 3050 E. Suite 3, St. George, UT 84790 ¢ Phone: (435) 986-0566 @ Fax: (435) 986-0568



(ASTM: D4546 & 1)5333)

se/Swell Potential o_f Soils

Boring No.:

@IGES

© GRS 20U

Project: Landmark Tes_tmg & Engmeermg WD-8
No: M00431-011 Sample:
Location: Depth: 22
Date: 9/10/2007 Sample Description: .
By: BRR Engineering Classification: Not requested :
' : Sample type:. Undisturbed-frimmed from thin-wall
Specific gravity, G, 265  Assured Stress (ps)_Dial (in) _1-D s, (%) Hon) o
7 - Swell (%) 741 Seating 0.2472 0:00: 1,0000. 0.476
Swell stress (psf) 250 100 - 6.2480 0:08 - 0:9992 0475
_ _ L 250 0.2498 0,26 10,9974 0:472
e Initial (o) Final(f) 250 01757 -7.15 1.0715 0:581
Sample height, H-(in,) 1,000 0.9811 500 01788 -6.84 1.0684 0.577
Sample diameter, D-(in,}  2.416 - 2416 10060 0.1870 - =6,02 1,0602 0.565
Wi, rings + wet soil (g)  197.09 202.62 2000 0.2021 4,51 10451 - 0.543
WH. ringsftare {g)  43.07 43.07 4000 .2203 -2.69. 1.0269 0.516
Molst unit wt., y, (pef) ~ 128.0 135.1 8000 02419  -0.53 10053 . 0.484
Wet soil + fare (g) - 529,75 16000 0.2661 1.89 0.9811 - 0,448
Dry soil -+ fare (g) 482,72
- Tare{g) 15123
Moisture content, w (%) 14.2 8.3
Drry unit wt., 4 (pef) 112.1 - 1142
Saturation 0.79 1,00
-8.0 7 — TTTT
7.0 E i r}_ ety ’ .
60 B R S
g-50 A S L
540 {[swell =7.41 4] | 5’\\ R _
3.0 b B
% 2.0 . ‘ — NN
& -1.0 f : :
1.0 S \\_I .
20 -
3.0 T )
160 1000 _ 10000 100000
Effective Consolidation Stress, ', (psf)
. Entered:
Reviewed: ZAPROJRCTS\MDO13]_Landmark ‘Testingd011_090407{SWELL, COLLAPSTvL.xls}4




Client; Creamer & Noble Engineers.
435 East Tabernacle
St George, Utah 84770

' SOIL CLASSIFICATION REPORT

Date of Report; 10/2/2007

Reviewed By:

- Labi#t: 7963046

Project: St George Replacement Alrport
. Location:St, George '

- Type of Sample:

Location of Sample; WD-8 @ 27"
Sleve.Analysis, ASTM C136.

Test'Stand-ards are ASTM unless otherwise nofed.

Sampled By: R, Owens

Project #: 07330
Date; 8/25/2007

Tested By: S. Wells

" Dater 8/25/2007

Authorized By;Client

Date; 8/26/2007

Zmm
Sleve Slze

SleveSize | 2 Passngle iocatio Test | Result |Specification Test Standard
n -Cumulative| ~ : 1 . 1
125 mm] & T : ' Natural Moisture Content, % T 02216
l100mm| 4 Liquid Limit ER D 4318
I 75:mm: 3" Plastlclty index ‘ 16 D 4318
50mm | 2" |lunified Classlfication System D 2487
137.5mm| 112" ||AASHT O Classification System AASHTO M144
25mm | 1" ' e o
I 19mm | 38"
125 mm| 172" % Cobble % Gravel % Sand_ % Silt-Clay
9.5 mm | 3/8" > 3" < 3" -#4 < #4 - #200. < #200
4.75mm| #4 0.0 0,0 00 0.0
2.00 mm #10
425um. |  #40
150 um |  #100
| 75um | #200
Logix}
8" g* " A1 " s e sav #4 #10 #é L a0 #40 #60. oo #200 .
- " : = B R T T 1
5 i R { T - R R Lt o0
- At — A
| RN ERN RN b
: ISR s . e g
s { AR B NN Y |
-
s IR M - . i -
: f_ 115 N T RER S L1l a0
“ N - ot N {
" - . ! E . : | : 1 : ! :0
190 mm 20 mm 10 mm 4 mm 1 mm 0.6mm 0.3 mm 84 1mm

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 » Fax:

(435) 986-0568



Cllent; Creamer & Noble -E'nglneérs
435 East Tabernacle
St.-George, Utsh 84770

-Project: St George Replacement Alrport

'SOIL CLASSIFICATION REPORT

Date of Report: 10/2/2007

Reviewed By:

Labi: 7963047 -

Location;St, George

Type:of Samplei

Location of Sample: WD:-8 @ 32"
Sleve Analysis, ASTM:C136

Samplad By: R. Owens

Project #: Q07330
__ Date: 8/25/2007.

. Tested By: 8, Wells

Date: 8/25/2007 .

Authorized By:Clisnt

Date: 8/25/2007

% Passing

Test Standards are ASTM unless otherwlise noted.

Sleve Slze 1Specification Test - Result [Specification Test Standard
Cumulative ; _ . — ' :
125mm| 5" |- . ' Natural Moisture Content, %. - ' : D2246
100mm| 4" | l[Liquid Limit - 35 D 4318
75 mm L Prastictty Index 16 D 4318
lLsomm | 2" llunifled Glassification System D 2487
N385 mm{ 1-1/2" AASHTO Classlfication System I AASHTO M145
25mm | 4* | ' ‘ : o
_ 19 mim 34" ) . -
125 mm| 142" - % Cobble %. Gravel % Sand % Slt-Clay
95 mm: | 3/8" >3 .o<3" -4 <#4 -#200 <§200 . .
4.75mm{ #4 0.0 0.0 0,0 0.0
2.00-mm #10 '
425 um | - #40
150 pm | #100
75um. |  #200-
Log(x).
g" g* 3", T2 q" ] 3m q/a" 3/ . #4 #6 - #ao #40 #50 #200
: - T T r SN - : o A
s ?i i T oo
: : g i R " |
- ARS8 . SaS R Aan: ST
5 e : s i = LF
: | i i R : ! i A (A
: e M : : : o &
5 e 1R IR
: : H T : : ! : a4
: AR A | 3_ Lt o0
= b SRR A}
5 S H tt 10
. | - ] ; 3 i ; I : :0
10 mm 20 mrm 10 mm 6m 2mm A mm 0.6mm 6.3 mm 0.4 mm
: Sleve Size

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 o Fax

: (435) 986-0568



Client: Creamer & Noble Englneers
435 East Tabernacle -
St. George, Utah 84770

Project: St George Replacement.Air_pqrt _

SOIL CLASSIFICATION REPORT

Date of Report: 10/2/2007

Reviewed By: -

 Labi#: 7503048

Location:St, Gaorge

Sampled By: R, Owens. Date: 8/25/2007

Type of Sample:

Project #: 07330

Date: 8/25/2007

Location of'Sample: WD-8 @ 43"

T:est'ed‘-By:' S, Wells

Authorized By:Client _Date: 8/25/2007

‘Sleve Analysis, ASTM C136

Test Standards are ASTM unless otherwise noted.

- o - | % Passing[ ] , : . ==
Sieve Size .‘_ Cumulative Specificatio | _ Test . Result |Speclfication Test Standard
12Bmm| - 5&* |~ : Natural Moisture Content, %. . ' D22%6
100 mm 4" e Tauid Limit 25, D 4318
75mm.| 3" [IPlasticlty index 5 I D.4318
| s0mm | 2 ' _U'nifi‘ed.Glgsslﬂcatlon-Sysfem ' D 2487
37.5mm| 142" | AASHTO Classification System - |AASHTO M1'4Eu§
25mm 1" ' -
19mm | 84" . : _
12.5 mmi| 172" % Cobble %. Gravel % Sand % Silit-Clay
9.5mm | 38" >3" < 3"~ 4 <#4-#200 < #200
4.75mm| - #4 0.0 0.0 0,0 0.0
(2,00 mm| #10° '
{| 425 um #40
150 um | #100
 7S5pum | #200
| l-og{x)
8" g s 112" " 12" 38" #4 #i0 e #30 #40 #50 #100 #200
R A T T ; . 100
: - e S e | &
| o B |
5 Lt - e
E - e L
s | IS N SRR NS f e d
' . i ' H ot \ i ‘ 2 &
: i IR P R : R
: ] I FA S T T ! i
s (IR - s " -1
5 i s s i o
AHI N
- | i s | -,
100 ram 20 mm 10 mm Hrmm 2 mm 1 mm- 0.6mm  03mm &1 mm
. Slove Slze

525 N. 3050 E. Suite 3, St. George, UT 84790 e Phone: (435) 986-0566 e Fax: (435) 986-0568



A

\TEST

G &

N

Clienf: Creamer & Moble Enginsars
43b.East Tabern acle
~ 8L George, Utah 84770

Project: St George R’eblacement Alrport

ENG

R

N |

I'NG

SOIL CLASSIFICATION REPORT

' Date of Report: 10/2/2007
Revlewed By:

Lab#: 7SG3054

Location:Sl, George

Sampled By: R. Owens Date: 8/25/2007

Type of Sample: -

Proj_erct‘#.: 07330

Date: 8/25/2007

Lucatl_o_n-of"Sampl'e:-ET"'? 4@

Tested -By: M. Clements
_Patey 8/25/2007

- Authorlzed By:Client

Sleve-Analysis, ASTM €136

Test Standards are ASTM unless 6theFWIs'e' noted,

L " 100 mm

Co2mm
Slove Slze

‘ % Passing (.. .. 1 - . o1
Sieve Size | Cumulative Specification) . . Result | Speciflcaﬂ_on‘Test Standard |
125 mms - B" . - {[Natural Molsture Content, % 8.4 | 1 D2216
100mm{ 4" Liquld Limlt D 4318
75 mmy 3" Plasticlty Index _ D 4318
50 mm 2" [{Unified Classification System D 2487
37.6mm| 142" | 100 AASHTO. Classiflcation System ' | AASHTO M145
[ 25mm | 1" - 93 T T
19mm | 34" 90 . 3 _
12.5 mm| 1/2" 88 % Cobble- % Gravel % Sand % Silt-Clay
1 95mm | 38" 86 > 3" < 3" 4. <#4 - #200 <#200
4.75 mm|  #4 81 0.0 190 B S A 39.8
2.00 mm|_ #10 75 ' '
425 um | #40 64
1l 450 ym | #4100 47
75pm | #200 39.8
Log(x)
6" g§" 3" 112" AV 3" ¥4 . #16 #30 #40 H60 o #00 #200-
" T : — ; T T : 100
s .m\i\ IR I L
' (| I e ' RS i g Pl Lol
: - e : a ——H ; R
s IR SAE T O IEE
; i 1 i ’ IR ¥k s |-
: i I it \\ o 2
; O R . SEEEES . Y.
: e i I : L ' il 8
: e : = S~yio £
5 :‘ i s o s
z : R B BEE N N P
* ! dib ) ! o :. i ' 20
20 mm 10 mm Smm 1mm . Emm 0.3 mm 0.1 mm

525 N. 3050 E. Suite 3, St. George, UT 84790 o Phone: (435) 986-0566 o Fax: (435) 986-0568




A\TESTIN

ENG |

Cllent: Creamer & NoblefEnglnéeré
- 435 East Tabernacle '
8t George, Utah 84770

Project; St, G_ebrge Replacement Alrport

A

NEE

NG

SOIL GLASSIFICATION REPORT

Dato of Report: 10/2/2007
Reviewed By:
 Lab#: 75G3055

Project #: 07330

Location:St, George

. ‘Sampled By: R, Owens _ Date; 8/25/2007

' Type of Sample:

Testad By: 8. Wells Date: 8/25/2007

Locatlon.of Sample: ET-14 @ 17"

Authotized ByiClient

Sleve Analysis, ASTM €136

Test Standérds are AS‘FM-un’Iess oftherwise noted.

Date: 8/25/2007

K 9, T )
-Bleve Skze. | /oPas_slpg SBpecificatio Test Result (Speclflcation Test:Standard
: :Cumulative g |
125 mm 5" ! ) Natural Molsture C‘Onten‘t, % . D2216 )
100 mm| 4" Liquid Limt ) 45 D 4318
75mm | 3" Plasticity Index 26 D 4318
50mm | 2" | Unlfied Classifleation System D 2487
f37.5mm| t-4j2" | AASHTO Classification System - AASHTO-M144
25mm |+ e - |
TL19mm | 31" _
{125 mm|  1/2" % Cobble’ % Gravel % Sand % Shit-Clay
9.5mm | 3/8" >3 <3"-#4 <#4 - #200 _<#200
475mm|  #4 0.0 0.0 0.0 0.0 -
2.00mm] - #10
425 um. | #40
150 um | #100
75 um. #200
| _ Logix) :
6" -g" - 142" 1" " /2" 38" #4 : #10 #16 #30 #40 - #50 #100 #200
- T T o T Ty 100
e -+ o - -l
- : : ' ' i . : juso
SHE SIS L |
i e el L
. 1IN 15 ] SR
: i {InN : : | Db d
; R ma s S : r i
e R L ik
: RN - A .
‘ i M i s O ‘ 1o
00 m 20 mm 18 mm 5mm Stove i 2mm 1mm GEmm 6.3 mm 04 ram
eve Sjze

525 N. 3050 E. Suite 3, St. George, UT 84790 » Phone: (435) 986-0566 e Fax: (435) 986-0568
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