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File No.: 105884.5-ALB10RP001

Ms. Rachel LeVee, P.E.

WHPacific, Inc.

6501 Americas Parkway NE Suite 400
Albuquerque, NM 87110
RLevee@whpacific.com

Subject: Geotechnical Investigation and Foundation
Recommendation Report
BIA Route N11, BIA Project N11(1A)1,2&4
Crownpoint, New Mexico

Dear Ms. LeVee:

Kieinfelder West, Inc. (Kieinfelder) is pieased to present our geotechnical evaluation
report for the proposed design and construction of new asphalt pavement and a new
bridge structure on the southem portion of Route N11 on the Navajo Nation near
Crownpoint, New Mexico. This report presents the results of our observations and
analyses, and our recommendations for subgrade preparation and earthwork, pavement
sections, drainage and bridge foundations. Additionally, our report presents a short
discussion regarding construction considerations related to the geotechnical conditions

disciosed by the borings.

We appreciate the opportunity to be of service to you. Should any questions arise
concerning this report or if you require any additional information regarding this project,
please contact us.

Respectfully submitted, Reviewed by:
KLEINFELDER WEST, INC.

4;% o~ %A #\—Z/L

Courtney L. Vallgjo, E.I.T. seph P. Laird., P.E.
Geotechnical Staff Engineer Senior Geotechnical Engineer
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1. INTRODUCTION

1.1 GENERAL

This report presents the results of the geotechnical exploration by Kleinfelder West, Inc.
(Kleinfelder) for the proposed design and construction of the southern portion of BIA
Route N11, BIA Project N11(1A)1,2&4, on the Navajo Nation near Crownpoint, New
Mexico. The general location of the project site is shown on Figure 1, Sheet 1 in
Appendix A of this report.

The purpose of this investigation was to characterize the subsurface soil and evaluate
its engineering properties for use in the design of the proposed construction of the
southern portion of Route N11. The investigation included a site reconnaissance,
subsurface exploration, selected soil sampling, field and laboratory testing, engineering
design and analyses, and preparation of this report. The recommendations contained in
this report are subject to the limitations presented herein.

The recommendations and conclusions of this report are based on the subsurface
conditions found at the locations of our exploratory borings at the time our exploration
was performed. They also are subject to the provisions stated in the following specific
sections of this report: “Additional Services” and ‘“Limitations”.  Our findings,
conclusions, and recommendations for this evaluation may not be extrapolated to other
adjacent sites or used for other projects without our written approval.

1.2 PROJECT DESCRIPTION

The current alignment of the southern portion of Route N11 consists of a two-lane
compacted dirt road approximately 10.6 kilometers (6.6 miles) long; the road primarily
carries local traffic. The beginning of project (BOP) is located at station 0+002.298 at
the intersection of Route N11 and Route N49. The end of project (EOP) is located at
station 10+620 approximately 8.8 kilometers (5.5 miles) miles from at the intersection of
Route N11 and Route N9. The roadway crosses the Puerco River at approximate
station 3+965. The Site Location Map is presented as Figure 1, Sheet 1 of Appendix A.

The purpose of the project is to reconstruct Route N11, which will include grading,
drainage improvements, and asphalt paving. The proposed project also includes a new
bridge structure over the Puerco River. We understand that the structure will be a
single span bridge with a span length of 27.4 m (90 ft). We understand that the current
phase of the project will consist of all pre-construction tasks including design, survey
and environmental assessment.

We understand that the majority of the new road will be close to the horizontal
alignment of the existing roadway as shown in Figure 1, Sheets 2 through 17 of
Appendix A. However, the horizontal alignment will be located northwest of the existing
alignment near the crossing of the Puerco River. At the time of this report, we
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understand that the vertical alignment of the proposed road will be modified from the
existing roadway as shown in Figure 1, Sheets 2 through 17.

1.3 PURPOSE AND SCOPE

The purpose of our investigation was to explore and evaluate subsurface conditions at
Route N11 and develop recommendations relating to the geotechnical aspects of
project design and construction. The conclusions and recommendations in this report
are based on analysis of the data from our field exploration and laboratory tests.
Specifically, our scope included:

o Driling of fifty-eight (58) exploratory borings and sampling of subsurface
materials.

o Geotechnical and analytical laboratory testing of selected samples obtained
during the field exploration to evaluate relevant physical and engineering
properties of the soil.

» Evaluation and engineering analysis of the field and laboratory data to develop
our geotechnical conclusions and recommendations.

o Preparation of this report.
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2. EVALUATION PROCEDURES

2.1 FIELD EXPLORATION

The subsurface conditions on Route N11 were explored by drilling fifty-eight (58) total
borings at the subject site. The boring locations are shown in Figure 1, Sheets 2
through 17, of Appendix A of this report. Logs of the borings are presented in Appendix
B. The borings were advanced by hollow stem auger drilling using a truck-mounted drill

rig.

Kleinfelder performed traffic control during subsurface exploration drilling conducted
along the existing Route N11. Traffic control consisted of “Road Work Ahead” signs
placed near the beginning and end of the work zone and an exclusion zone formed from
orange traffic cones placed around the drill rig and Kleinfelder field vehicle.

For all borings drilled during the exploratory boring program, the soil and rock
encountered was continuously examined, visually classified, and logged. Logs of the
borings are presented in Appendix B. Visual classifications of the soil and rock
encountered in our exploratory borings were made in general accordance with the
Unified Soil Classification System (ASTM: D2487). A key for the classification of the
soil is presented in Appendix B.

A total of 305 lineal meters (1000 lineal feet) of hollow stem auger drilling was
performed utilizing a truck-mounted drill rig. Hollow stem auger driling was
accomplished using a truck-mounted CME-75 drill rig equipped with 3% in, 83 mm |.D.
hollow-stem auger. Soil samples were obtained using a modified California (ring)
sampler (2.5 in, 64 mm 1.D.) and a standard split-spoon sampler {1.375 in, 35 mm |.D.).
The sampler was driven with a 140-pound, 63.5-kilogram CME automatic hammer free-
falling through a distance of 30 inches, 0.76 m. The sampler driving resistance was
recorded as the number of blows per one foot (305 mm) of penetration (referred to as
blow counts or N-values), the results of which are presented on the boring logs in
Appendix B.

Due to the relatively hard nature of the subsoils, Shelby tube samples were not practical
at this site and modified California samples were therefore substituted in lieu of Shelby
tubes. This sampler consists of a series of brass rings placed inside a steel tube that is
lowered to the bottom of the borehole and driven through the soil by means of hammer
blows at the top of the drilling rod. Because the rings are encased inside a steel tube,
they do not crumple when driven through hard materials. This substitution was
necessary to obtain in-situ densities in order to fulfill the objectives of the Statement of
Work (SOW) per contract requirements. The density values that we obtained from soils
sampled by the ring sampler compared well with published textbook values and
additional sampling would not change any of Kleinfelder's recommendations provided in
our geotechnical report.
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Rock samples were obtained using an HQ core barrel sampler (2.5-inch, 64 mm 1.D.)
typically advanced in 1.5-meter (5-foot) runs. Kleinfelder calculated the percent
recovery and Rock Quality Designation (RQD) for each run and noted these on the
boring logs. The RQD is a modified core recovery percentage in which all of the pieces
of sound core greater than 4 inches, 100 mm long are summed and divided by the
length of the core run. RQD is expressed as a percentage and categorized according to
Table 2.1.

TABLE 2.1 — Classification of Rock by RQD Value

RQD Rock Quality
less than 25 Very poor
25 - 50 Poor
50-75 Fair
75-90 Good
90 - 100 Excellent

The individual boring logs and a legend to the logs (including a summary of the Unified
Soit Classification System used to describe the soil and the rock classification key
sheet) are included in Appendix B of this report. The lines defining boundaries between
soil strata are approximate and are based on the observations of the field engineer or
geologist and interpolation between samples. Samples obtained during the field
exploration were transported to our laboratory for further examination and testing.

2.2 LABORATORY TESTING
2.2.1 Geotechnical Laboratory Testing

The laboratory testing program consisted of performing visual soil classifications and
index property testing on the recovered samples. Soil classification was aided with
laboratory tests performed in general accordance of ASTM and AASHTO specifications.
As shown in Table 2.2, the following tests were performed according to the
corresponding ASTM methods and comparable AASHTO methods:
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TABLE 2.2 - Summary of Geotechnical L.aboratory Tests

Test ASTM Method ComparMabIe AASHTO
ethod
Moisture Content D 2216 T 265
Particle Size Analysis D 422 T 88
Atterberg Limits D 4318 T89and T 90
Direct Shear D 3080 T236

The results of these tests are presented in Appendix C of this report.
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3. GENERAL SITE CONDITIONS

3.1 SuRFACE CONDITIONS

The overall Route N11 alignment is shown in Figure 1, Sheet 1, with detailed plan and
profile drawings shown on Sheets 2 through 17 of Appendix A. Photographs showing
the surface conditions of Route N11 are shown in Appendix D of this report. Surface
soils on the unpaved roadway consist of very stiff to hard sandy clay and clayey sand
with occasional outcrops of moderately weathered to highly weathered shale and
sandstone and sandstone boulders. Vegetation in the area primarily consists of
sagebrush and high grasses with areas of juniper and pifion trees. Erosion of soils
along the alignment was generally observed approximately 6 to 15 m (20 to 50 ft) away
from the roadway, with occasional washboarding on the roadway.

The Puerco River crosses the existing Route N11 alignment approximately 65 m (213 ft)
south of station 3+965. Water generated from the wash is channeled through a
drainage culvert passing under the roadway at this station. The majority of the wash
was dry during our site reconnaissance in February of 2009 and follow-up visits during
the fall of 2009. However, a small amount of standing water was observed on either
side of the drainage culvert in August of 2009, which was likely caused by rains in the
area.

3.2 GEOLOGIC SETTING

Prior to drilling, site geclogy was evaluated by reviewing the Geologic Map of New
Mexico (New Mexico Bureau of Geology and Mineral Resources, 2003). The surface
geology of the proposed Route N11 realignment consists of five Cretaceous age
geologic units as shown in the geologic map in Figure 3.1 below. The northern end of
the N-11 (1A) realignment is comprised of the Mulatto Tongue of Mancos Shale (Kmm)
and the Crevasse Canyon Formation (Kcc), which contains various sandstone and coal-
bearing (lignite) units. The Galiup Sandstone (Kg) unit is also present in the northern
portion of the alignment. The majority of the southern portion of the N-11(1A} alignment
is comprised of Lower Mancos Shale (Kml) materials, with the southernmost tip of the
alignment consisting of combined Mancos Shale and Dakota Sandstone (Kmd). During
our field activities, sandstones, shales, siltstones and occasional coal seams were
observed along the project site.
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3.3 RoADwAY CONDITIONS

Subsurface conditions encountered at the boring locations are described using general
conditions below. For specific information at each soil boring location, please refer to
the actual soil boring logs presented in Appendix B.

3.3.1 Subsurface Conditions
3.3.1.1 Road Alignment

BOP to Approximate Station 2+000 (borings GR-1 to GR-11)

Stratum 1: Alluvium - Stratum 1 (as described in the following sections), was not
observed in our geotechnical borings from BOP to approximate station 2+000.

Stratum 2: Claystone and Siltstone (Kml and Kcc geologic units) — Stratum 2 consisted
of highly weathered to decomposed claystone and siltstone with intermittent clay and silt
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layers. This layer was light brown to gray in color, moist with occasional gypsum
crystals and iron oxide staining. This stratum was encountered to the total depth of
borings GR-1 through GR-11, approximately 3.5 m, 11.5 ft below ground surface (bgs).
Blow counts for this stratum ranged from 8 blows per foot (305 mm) to 50 blows for 4
inches (100 mm) with an average blow count of 39 blows per foot. The plasticity of the
material was low to high. Liquid limit values ranged from 29 to 54, and plasticity indices
ranged from 9 to 23.

Stratum 3: Shale ~ Stratum 3 (as described in the following sections), was not observed
in our geotechnical borings from BOP to approximate station 2+000.

Stratum 4: Sandstone (Kg geologic unit) — A layer of weathered sandstone with siltstone
was encountered in borings GR-8 and GR-9. The layer was encountered at ground
surface in boring GR-8 and 1.1 m (3.5 ft} below ground surface in boring GR-9. This
layer was approximately 0.6 m (2 ft) to 1.2 m (4 ft) thick and contained silt and clay
seams.

Approximate Station 2+000 to 3+980 (borings GR-12 to GR-20)

Stratum 1: Alluvium — Stratum 1 consisted of a thin soil layer approximately 0.2 m to 1
m (0.5 to 3.5 ft) thick consisting of sandy lean clay (CL) to high plasticity clay (CH). This
clay layer exhibited a stiff to hard consistency and was brown in color. The moisture
content in this layer ranged from 9.6% to 11.6%. N-values ranged from 11 fo 40.

Stratum 2: Claystone and Siltstone (Kml geologic unit) — Stratum 2 consisted of highly
weathered to decomposed claystone and siltstone to the total depth of the general

roadway borings (generally 3.5 m, 11.5 ft bgs, ranging to 6.6 m, 21.5 ft bgs in boring
GR-17). This stratum was generally brown to gray, moist with iron oxide staining and
occasional gypsum crystals and calcite. Plasticity was low to high, with liquid limits
values ranging from 47 to 54 and plasticity indices ranging from 19 to 23. Occasional
clay or silt layers were observed in Stratum 2. Occasional sandy layers were also
observed. Thin sandstone layers were observed in boring GR-20 at 2.3 m, 7.5 ft bgs
and GR-17 at 4.9 m, 16 ft bgs.

Approximate Station 3+980 to 5+700 (borings GR-21 to GR-29

Stratum _1: Alluvium — This soil layer consisted of silty sand (SM) to sandy silt (ML).
This layer was usually encountered at the ground surface and generally ranged from 1.2
to 3.5 m (4 to 11.5 ft) thick. Intermittent layers of poorly-graded sand (SP) with varying
silt content were also observed in the borings. N-values in this soil layer ranged from 5
to 27 with an average value of 13. Moisture contents ranged from 3.6% to 8.5% with an
average moisture content of 6%. Loose zones were encountered in borings GR-28 and
GR-29 at a depth of 0.8 to 3.5 m (2.5 to 11.5 ft} with N-values ranging from 5 to 7.
Moisture contents in this loose zone ranged from 5.1% to 7.2%.
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A layer of sandy lean clay (CL) was also encountered in Stratum 1 in borings GR-21,
GR-22, GR-24, GR-27, and GR-28. This soil layer was usually encountered below
Stratum 1 at a depth of 1.2 to 3.4 m (4 to 11 ft} bgs. However, this soil layer was
encountered at the ground surface at borings GR-27 and GR-28 and was 1.4 to 2.1 m
(4.5 to 7 it) thick. N-values in this soil layer ranged from 9 to 22 with an average value
of 22. Moisture contents ranged from 7.1% to 12.8% with an average moisture content
of 10.4%. The layer had an average liquid limit of 44 and an average plasticity index of
19.

Approximate Station 5+700 to EOP (borings GR-30 to GR-54

Stratum 1: Alluvium - A layer of silty sand (SM) to clayey sand (SC) was encountered at
the ground surface and ranged from 0.3 to 3.7 m (1 to 12 ft thick). N-values in this soil
layer ranged from 2 to 37 with an average value of 13. Moisture contents ranged from
7.2% to 16.3% with an average moisture content of 11.2%.

Approximately 7 m (23 ft) of clayey sand (SC) was encountered in boring GR-46. N-
values ranged from 2 to 25 with an average value of 8. Moisture contents ranged from
10.7% to 14.8% with an average moisture content of 13%. Clayey sand (SC) was also
encountered in borings GR-31 and GR-32 from 1.5 to 3.5 m (5 to 11.5 ft) bgs. N-values
in this layer ranged from 3 to 19 with a moisture content of 16.1%. Average liquid limit
and plasticity index values were 30 and 10, respectively.

A layer of sandy lean clay (CL) was encountered in boring GR-31 from 0.6 to 1.7 m (2 to
5.5 ft) bgs. This clay layer had an N-value of 18 with a moisture content of 13%. This
clay layer was also encountered in boring GR-33 from 0 to 1.8 m (6 ft) bgs with N-
values ranging from 15 to 46 and moisture contents ranging from 9.4% to 11.2%. The
layer had a liquid limit of 32 and a plasticity index of 14.

Lose Soil Zones: Intermittent zones of very loose to loose soil (N-values less than 10)
were encountered in silt (ML) and sand (SM to SC) layers in borings GR-35 to GR-51.
These zones were located at depths ranging from ground surface to 7 m (23 ft) bgs.

Stratum 2: Claystone and Siltstone (Kcc and Kmm geologic units) — Highly weathered to
decomposed claystone and siltstone were encountered below Stratum 1. This stratum
was generally brown to gray, moist, with ferric staining and occasional gypsum crystals
and calcite. Occasional clay, silt and sand layers were observed in Stratum 2. Slightly
weathered claystone and silistone were observed in borings GR-40, GR-41, GR-42,
GR-44, and GR-53. Liquid limit values ranged from 24 to 43 and plasticity index values
ranged from 5 to 19 in this layer.

Stratum 3: Shale (Kml geologic unit) — Shale was encountered in borings GR-37 and
GR-38. The shale layer exhibited high blow counts (50 for 125 mm, 5 in}, was gray and
brown in color, exhibited iron oxide staining and was in a moist condition. The liquid
limit and plasticity index values were 33 and 12, respectively. In addition, intermittent
seams of weathered shale were encountered in our exploratory borings from
approximate station 8+000 to 9+600.
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Stratum 4: Sandstone (Kg and Kcc geologic units) — Intermittent sandstone layers were

observed in the borings at depths ranging from ground surface to 3.2 m (10.5 ft) below
ground surface. The layer ranged from 0.3 m (1 ft) thick to greater than 8.2 m (27 ft) in
boring GR-42. The sandstone was fine grained, poorly to moderately cemented and
very weathered to slightly weathered. A coal (lignite) seam was encountered within this
layer in boring GR-38.

Approximate Station 8+600 {(Cut Area, boring GR-45)

According to the vertical road profile provided by WHPacific, a cut section is planned
near station 8+600. The subsurface conditions at this cut area were explored by
advancing boring GR-45 to a depth of 21.9 m (72 ft). The subsurface conditions
encountered in this boring are described below.

Stratum 1: Alluvium — Stratum 1 was not observed in boring GR-45.

Stratum 2: Claystone and Siltstone (Kcc and Kmm _geologic units) — Thin beds of
alternating claystone, siltstone and sandstone layers were encountered through hollow
stem auger drilling in boring GR-45 to a depth of 3 m (10 ft) bgs. These beds were light
brown to light gray with blow counts ranging from 32 to 50 blows per 3 inches (75 mm).
Practical auger refusal was met at a depth of 3 m (10 ft) bgs. Rock coring was used to
explore below this depth in boring GR-45.

Stratum 3: Shale — Stratum 3 was not observed in boring GR-45. However, intermittent,
thin seams of shale were observed in Stratum 4 as described below.

Stratum 4: Sandstone (Kcc geologic unit) — Stratum 4 consisted of slightly weathered
sandstone. This stratum was weak to medium strong, light gray in color, fine grained
and slightly fractured. Intermittent shale and coal (lignite) seams were encountered in
this layer. The rock core recovery in this stratum ranged from 56% to 100% with an
average recovery of 63%. Rock quality designation (RQD) values ranged from 87% to
100% with an average RQD value of 98%.

3.3.1.2 Proposed Bridge Location
Approximate Station 3+950 to 3+980 {bridge borings BR-1 to BR-4)

Stratum_1: Alluvium — A sandy lean clay (CL) layer was encountered in the bridge
borings from 0 to 5.3 m (17.5 ft) bgs. This soil layer exhibited an increased plasticity in
borings BR-1 and BR-3 from 1.2to 1.5 m (4 to 5 ft) bgs and 3.8 t0 5.3 m (12.5 to 17.5 ft)
bgs, respectively. Stratum 1 also contained gravel in boring BR-3 from 4.4 tc 49 m
(14.5 to 16 ft) bgs. N-values in this soil layer ranged from 18 to 71 with an average
value of 39 and an average moisture content of 16.5%.

A layer of silty sand (SM) to sandy silt (ML) was encountered in the bridge borings with
the exception of boring BR-2. This layer was 1.4 to 1.8 m (4.5 to 6 ft) thick and located
at the approximate mid-point of Stratum 1 in borings BR-1 and BR-3. Stratum 2 was
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located below Stratum 1 in boring BR-4 from 3.7 to 4.9 m (12 to 16 ft) bgs. N-values in
this soil layer ranged from 14 to 43 with an average value of 26 and an average
moisture content of 12.8%.

Stratum 2: Claystone (Kml geologic unit) ~ Stratum 2 consisted of highly weathered to

decomposed claystone of a hard clay consistency. This claystone layer was
encountered in the bridge borings at an average depth of 4.4 m (14.5 it) and had an
average thickness of 4.1 m (13.5 ft). This stratum was generally brown with gray brown
iron oxide staining, thickly bedded, moderately fractured, with calcite fracture infilling
and occasional fine to medium gravel inclusions. Occasional thin sandstone layers and
clay layers were also encountered in Stratum 3. N-values in this decomposed rock
layer ranged from 21 to 54 with an average value of 39,

Stratum 3: Shale (Kml geologic unit) — Stratum 3 consisted of slightly weathered, weak
shale. Rock coring was used to explore this stratum in borings BR-1 to BR-4. Stratum
4 was encountered in the bridge borings at an average depth of 8.5 m (28 ft) and
extended to the total depth of each boring (approximately 16.8 m, 55 ft). This stratum
was generally gray to light yellow brown in color, laminated, with calcite infilling the
bedding planes. The rock core recovery in this stratum ranged from 18% to 95% with
an average recovery of 67%. Rock quality designation (RQD) values ranged from 9%
to 92% with an average RQD value of 62%.

A layer of weathered to decomposed shale and claystone was observed along the
eroded western bank of the Puerco River. This profile is shown in log EB-1 in Appendix
B. The layer was highly weathered to decomposed, extremely weak to weak with thin
sandstone and clay lenses.

Stratum 4: Sandstone (Kml geologic unit) — A thin layer of extremely weak and fractured
sandstone was encountered in all of the bridge borings within Stratum 3. This layer was
encountered at depths ranging from 11.1 m (36.5 it) to 13.0 m (42.5 it) in borings BR-1
through BR-4. The thickness of this layer ranged from 25 mm (1 inch) to 0.6 m (2 ft).

3.3.2 Groundwater Conditions

Groundwater was encountered in all exploratory borings located at the bridge abutment
locations (borings BR-1 through BR-4) during our geotechnical exploration. Detaiied
groundwater readings are shown on the borehole logs in Appendix B. A summary of
the groundwater readings are shown in the following table.
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TABLE 3.1 - Depth to Groundwater Summary

Borehole Surface | Approximate Depth | cPEE TR
Borehole Elevation Lo SR Elevation
{m) (/) (m) (ft) (m) (it)
BR-1 2165.5 7104.7 7.6 25.0 2157.9 7079.7
BR-2 2165.5 7104.7 6.9 22.5 2158.6 7082.2
BR-3 2162.0 70983.2 7.6 25.0 21544 7068.2
BR-4 2163.0 7096.5 9.3 30.5 2153.7 7066.0

The groundwater levels recorded in the borings and presented in this section represent
conditions at the time the borings were drilled. The groundwater conditions at the time
of construction may vary. In addition, surface runoff may vary throughout the year. The
depth to groundwater in the Puerco River wash area may fluctuate depending on the
amount of water generated by surface runoff.

3.3.3 Collapse Potential of Soils

Hydro-collapse potential is the potential for vertical settlement caused by inundation of
the foundation bearing soils after construction. Soils with possible hydro-collapse
potential were identified for the N-11(1A) alignment based on unit weight values
obtained from laboratory test results and consideration of SPT blow counts. Soils with
collapse-potential were identified in borings GR-21, GR-25, GR-29, GR-35, GR-41, GR-
46 and GR-49 in silty sand (SM), clayey sand (SC) and sandy silt (ML) soils at depths
ranging from 0.8 m to 1.8 m (2.5 ft to 6 ft) below ground surface. In addition, soils with
possible collapse potential were identified in bridge boring BR-4 where poorly-graded
sand with silt (SP-SM) soils were encountered at an approximate depth of 3.8 m (12.5
ft) below ground surface.

If the potentially collapsible soils in these areas are subjected to concentrated moisture,
differential settlements can occur, resulting in premature pavement distress. In this
regard, positive subgrade drainage and avoiding ponding conditions along the road
alignment will be essential in these areas to avoid the risk of premature pavement
distress due to hydro-collapsible conditions.

Isolated areas of hydro-collapsible soils located in the top few meters of the soil profile
are a common occurrence in the desert southwest and could be present in other areas
of the alignment. These soils become mildly cemented by calcium minerals. When the
soils become wetted the cementation breaks down and the soils can experience sudden
large settlements. In this regard, adequate subsurface drainage in the final design and
protection from possible surface water ponding and/or infiltration during construction is
very important to the structural performance of the pavement.
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4. CONCLUSIONS AND RECOMMENDATIONS

4.1 GENERAL

Based on the information presented herein, it is Kleinfeider's opinion that the site may
be developed as proposed and described in this report, provided that the
recommendations presented in this report are incorporated into design and
construction. These opinions, conclusions, and recommendations are based on our
field investigation and review of the logs, engineering analysis, the properties of the soil
encountered in our borings, the results of the laboratory testing program, and our
understanding of the proposed development of the site.

Kleinfelder's borehole depths and locations were determined based on the vertical and
horizontal alignment shown in Figure 1 of this report. If the alignment is significantly
changed from that presented in Figure 1, a representative of the geotechnical engineer
should review the new alignment to ensure that the recommendations presented in this
report still apply. We have been notified about the reduction of the cut area at station
8+600 that resulted in a change in the vertical alignment; this alignment change does
not affect our recommendations.

4.2 GEOTECHNICAL CONSIDERATIONS

4.2.1 General Considerations

One of the principal geotechnical concerns for pavement subgrade support is the
significant variation of geologic materials and their corresponding stiffness values along
the project alignment as indicated by the borings logs, geologic reconnaissance and test
data. The variation of subgrade support between the different soil types encountered in
our geotechnical investigation is further discussed in Section 4.4.1. While alternate
pavement sections are often used to provide thicker pavement sections in poorer
subgrade support areas, it was possible to utilize the same pavement design section for
this project due primarily to the projected low traffic volume. As discussed in Section
4.4.4, a BIA minimum pavement section of 76 mm (3.0 inches) of asphalt over 150 mm
(6 inches) of aggregate base course is recommended for the pavement design.

Another geotechnical concern associated with the site is loose and/or hydro-collapsible
soil zones encountered in our exploratory borings as discussed in Sections 3.3.1 and
3.3.3, respectively. Intermittent zones of very loose to loose soil (N-values less than 10)
were encountered in our borings from approximate stations 5+600 to 5+750 and
stations 6+600 to 9+800. While the majority of the loose scil zones are located in
proposed cut or fill areas, several areas may have loose soil zones located near the
existing vertical alignment. These locations include approximate station 5+720, stations
7+300 to 7+600 and stations 8+350 to 9+700. Zones of potentially hydro-collapsible
soils are discussed in Section 3.3.3. It is important to note that Kleinfelder's
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geotechnical borings sampled a small portion of the subsurface conditions at the site
and that additiona!l loose soil zones may be encountered at other locations along the
N11(1A) alignment during construction.

Layers of strong sandstone were encountered in borings GR-42 and GR-45, which are
located in the proposed cut sections between approximate stations 7+600 to 9+000.
While much of the sandstone material may be rippable using conventional equipment,
some zones may be strong enough and sufficiently widely-jointed so as to resist ripping
and removal may require heavy-duty excavation equipment such as rock saws or hoe-
rams. It may be necessary to perform ripping tests or seismic tests to evaluate the
required method of removal for the sandstone material.

4.2.2 Use of Mancos Shale during Construction

As discussed in Section 3.3.1, intermittent layers of claystone, silistone and soft, fissile
shale (referred to herein as the Mancos Shale unit) were encountered in the alignment
profile.

The challenge of using shale as structural fill centers around the potential for excessive
post construction settlement and for large slope instabilities. The root cause of this poor
performance is generally attributable to infiltration of water after construction causing
either a degradation of the shale material properties or causing water induced
settlements. Shales, such as Mancos shale, that are nondurable and that are placed as
rock fill are particularly susceptible to post construction settlement and large slope
instabilities. In addition, shales that are mixed with harder rock that prevents adequate
compaction can experience post construction settlement. In terms of the use of shales
in embankments, the most conservative approach is to break them down into small
fragments and place them in thin lifts as soil.

A secondary concern for the use of shale in embankments is the potential for surface
erosion that can form shallow slides on outer slopes that can progress over time into
deeper slides and eventually lead to large slope instabilities.

Based upon our previous experiences with this material it is the opinion of Kleinfelder
that Mancos Shale in the vicinity of the project can be successfully used in roadway
embankment construction provided that it is treated as a soil and broken down and
compacted in thin lifts to eliminate the potential for large voids. In addition, the shale
should be placed in the embankment away from exposed surfaces and the slopes
should be covered with soil or crushed sandstone so that the shale is not subjected to
surface runoff erosion.

The primary concern for the design engineer when using Mancos Shale as a compacted
soil is to prevent the shale from having access to water that can further degrade its
properties or create excessive settlements. While post construction swelling/settlement
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potential may exist (due to the moisture conditioning during placement), the majority of
these movements should take place over relatively short periods of time and should be
essentially completed within 1 to 3 months after placement.

Mancos Shale should be broken down into pieces no larger than 5 cm (2 in) in diameter
prior to placement as soil. A bulldozer with a disk and a sheepsfoot roller working on
lits with 2 maximum thickness of 15 cm (6 in) should be able to break down the intact
Mancos Shale. Road embankment construction could proceed as follows:

1} Foliowing excavation of the shale and other overburden soils, the shale and/or
overburden soils should be transported to the embankment area to be placed in
the bottom 20 percent of the fill height and at least 2.4 m (8 ft) from the final
surface of the embankment slope.

2} The excavated Mancos Shale should be laid out in a lift of not more than 15 cm
(6 in} thick and broken down using a bulldozer or sheepsfoot roller. The material
should be broken down into pieces not greater than 5 cm (2 in) in diameter. The
Mancos Shale will then be moisture conditioned, and compacted with a
sheepsfoot roller to the target compactive effort as developed by the laboratory
experimental results.

3) The process should be repeated for each additional lift.

4.3 BRIDGE FOUNDATIONS

4.3.1 Foundation Type and Loading

Based on information provided by Mr. Mike Zwolinski, P.E. of WHPacific, the new bridge
structure over the Puerco River will consist of a single span bridge with a span length of
27.4 m (90 ft) and two abutments. It is our understanding that driven piles are the
preferred foundation system, with driven steel H-piles oriented with the X-X (strong) axis
of the pile oriented in the direction perpendicular to the bridge (i.e. the direction of river
flow). The planned design with the weak axis in the longitudinal direction will
accommodate thermal expansion and contraction without the use of expansion joints at
the abutments. Passive earth pressure against the abutment backwalls will be relied
upon to resist the longitudinal tractive and seismic loads parallel to the longitudinal axis
of the bridge.

It is our understanding that five (5) HP360X152 (HP14X102, imperial units) piles will be
utilized at each abutment. Foundation reactions for four different loading cases were
provided by Mr. Mike Zwolinski as shown in Table 4.1.
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TABLE 4.1 - Pile Foundation Reactions
(reactions for single HP360X152 pile)

. Maximum Axial | Shear Force Shear Force Moment
L%admg Load about x-x axis about y-y axis about y-y axis
ase 3 = : -

(kN) | (ips) | (kN) (kips) (kN) (kips) | (kN-m) | (kip-fi)
Cgtsrﬁ;' 12330 | 2772 | o0 0.0 32.9 7.4 224 | 165
Case 2,
StrV 1169.7 | 260.7 11.6 2.6 27.1 6.1 17.4 12.8
Case 3,
Ext Event 926.6 208.3 48.0 10.8 13.3 3.0 8.4 6.2
Cased, | 9702 | 2181 | o0 0.0 33.4 75 159 | 117
Strlb

4.3.2 Pile Casing

It is our understanding that piles in the upper 3 m (10 ft) may be sleeved (unsupported
laterally), with a corrugated metal pipe (CMP) casing for additional flexibility and in order
to better distribute bending moments along the pile length. The results of our lateral
analysis presented in the following sections account for this scenario. Based on
conversations with Mr. Mike Zwolinski, the annular space between the casing and the
piles must be filled to prevent concrete from leaking into the annulus. We recommend
that annular backfill in the upper 3 m (10 ft) consist of a loose foam (such as Styrofoam
packaging "peanuts” or similar) to provide backfill while still maintaining flexibility. The
top of the annular space may then be capped to prevent concrete from flowing into the
backfill material.

4.3.3 Pre-Boring

As discussed in Section 3.3.1, the stratum encountered in our exploratory borings (BR-1
through BR-4) at the bridge abutment locations consisted of a layer of slightly
weathered shale overlain by highly weathered to decomposed claystone and alluvial
material (sands, silts and clays). During our exploratory drilling, auger or SPT refusal
was not encountered in the soils and weak claystone overlying the shale bedrock layer.
Based on the information obtained from the borings, pre-boring should not be required
in the weak claystone layer. However, zones of boulders or resistant shale are possible
in the bridge area and may require pre-boring in some cases.

4.3.4 Scour Potential

In order to indentify the potential for scour on the bridge foundations, Kleinfelder
performed gradation tests on select soil samples from the borings located in the
proposed bridge location (borings BR-1 through BR-4). These test results are
presented in Appendix C of this report. The results from the gradation tests were
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provided to WHPacific and a maximum scour depth of 4.2 m (13.8 ft) was subsequently
determined by WHPacific. Based on preliminary design drawings provided by Mr. Mike
Zwolinski, the river slopes are designed to be protected with wire enclosed riprap. At
the request of WHPacific, Kleinfelder's lateral and axial pile capacity calculations
considered no scour for normal conditions and 4.2 m (13.8 ft) of scour potential for the
Q500 event.

4.3.5 Axial Capacity of Piles

Kleinfelder evaluated the axial capacity of the piles at the bridge abutments using the
AASHTO computer program Driven. Based on the borehole logs from our geotechnical
evaluation, a generalized subsurface profile was compiled for the bridge location. Axial
capacity of the piles was calculated assuming support from skin friction in the upper
alluvium and weathered claystone layers and end-bearing in the shale material located
below these layers; a friction component of axial capacity was not considered in the
shale material.

Due to the relatively softer nature of the materials overlying the bearing strata, steel
piles should be checked for compact section (buckling). Estimated axial pile capacities
for use in LRFD strength design, as a function of depth, are shown in Figure 4.1.
Results are presented for no scour and 4.2 m (13.8 ft) of scour.

Piles driven into shale materials, as shown on the boring logs, should be driven to
capacity as determined by final blow counts per foot. Based on our borings at the
proposed bridge location, the depth to shale material on the north bridge abutment (at
boring locations BR-03 and BR-04) ranged from approximately 8.5 m to 10.1 m (28 ft to
33 ft) bgs. This depth corresponds to approximate elevations of 2,153.5 m (7,065 ft) to
2153 m (7064 ft). The depth to shale on the south bridge abutment (at boring locations
BR-01 and BR-02) was approximately 7.8 m (25.5 ft) bgs. These depths correspond to
an approximate elevation of 2,154.7 m (7,069 ft).
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Estimated LRFD Driven Pile Resistance
{Resistance Factor = 0.45)
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Figure 4.1 — Axial Capacity of Piles

4.3.6 Lateral Capacity of Piles

Kleinfelder evaluated the lateral capacity of the piles at the bridge abutments using the
computer program LPILE PLUS 5.0. The LPILE calculations were made using soil and
rock properties obtained or estimated from the test borings and laboratory tests. Based
on information received from the WHPacific bridge design engineers, LPILE calculations
for the piles were made using the assumption that the X-X axis of the piles (the stiffer
direction in bending) would be oriented in the direction perpendicular to the bridge (i.e.
the direction resisting river flows). Analyses were performed to determine uitimate
lateral load capacity. Allowable lateral pile capacities should be reduced based on
allowable lateral deflection at the pile head.

The LPILE analyses were performed for a total of 8 cases in which the lateral and axial
loads for the four loading cases were applied. As discussed above, pile loads were
provided for a single, HP360X152 (HP14X102, imperial units) pile based on five piles
per abutment. All analyses were performed assuming a laterally-unsupported length in
the upper 3 m (10 ft) of the pile to account for the CMP casing. Analyses were
performed for no scour and a 4.2 m (13.8 ft) scour depth. A typical soil profile as was
found at borings BR-01 through BR-04 was utilized in our analysis. Results for the
lateral capacity of piles for the bridge foundation are presented in Appendix E. The
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results of the lateral analysis do not account for passive earth resistance. The
equivalent fluid pressure for passive earth resistance presented in Section 4.3.7 may be
applied to the pile cap.

4.3.7 Bridge Abutments

Lateral earth pressures acting against abutments, columns, and wing walls can be
estimated using the earth pressures presented in Table 4.2. The earth pressures are
based on engineered fill material modeled with a friction angle (®) of 32 degrees and a
moist unit weight (y) of 2,000 kg/m® (125 pounds Ib/ft*)

TABLE 4.2 — Earth Pressures

Lateral Earth Equivalent Fluid Pressure
Pressure Case (kglms) (Iblft‘")
Active Earth Pressure 560 35

Passive Earth

Pressure 4.805 300

The earth pressures provided above were calculated assuming vertical walls backfilled
with materials that meet the specifications for structural fill and engineered fill as
described in Section 704.04 of the FP-03 Specifications. Proper drainage should be
designed behind the walls to allow for drained conditions in the backfill soils and to
prevent hydrostatic pressure behind the abutments and walls.

4.4 PAVEMENTS

Kleinfelder performed the pavement design calculations in accordance with the BIA
Requirements specified in the design analysis report for Route N11. Detailed pavement
design calculations are provided in Appendix F of this report. General pavement design
recommendations for the proposed project are provided in the following sections.

4.4.1 Anticipated Pavement Subgrade Material

The subsurface soils encountered at the proposed pavement subgrade depth in the
borings generally ranged from lean clay to iow plasticity silt (CL to ML) to clayey and
silty sands (SC to SM). Weathered rock (sandstone, siltstone, claystone and shale)
with occasional layers of fat clay (CH) were also encountered throughout the alignment
profile. In addition, lignite seams were observed in borings GR-38 and GR-45. Based
on the range of geologic materials encountered and the highly variable N values from
Standard Penetration Tests (SPT), variable subgrade support is anticipated. Therefore,
our calculations were performed utilizing a conservative composite CBR estimate to
account for weaker materials such as the clay and silt materials encountered in our
borings. For specific information at each soil boring location, please refer to the actual
soil boring logs presented in Appendix B.
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CBR values were estimated based on the general soil types encountered in our field
exploration as shown in Table 4.3. As previously discussed, there is significant lateral
variation of soil types along the project section.

TABLE 4.3 — Estimated CBR Values Based on Material

Type
Soil Type Estimated CBR
Lean Clay (CL) to Fat Clay (CH) and 8
Low Pilasticity Silt (ML)
Clayey Sand (SC) and 17
Silty Sand (SM)
Sandstone, Siltstone Claystone and 50+

Shale

Because the overall performance of this road section will be more affected by the poorer
subgrade soil sections, we recommend a composite CBR value of 8 be utilized for the
design section of Route N11. The selected value represents a lower-end value that will
govern the overall behavior of the pavement section. Using this value, a correlated
subgrade resilient modulus of 65.5 MPa (92,5600 psi) was used in our calculations.

4.4.2 Drainage Coefficient

A drainage coefficient of 1.0 for the asphalt crushed base course was used in our
calculations. These values assume that positive drainage controls will be designed and
constructed.

4.4.3 Design Traffic Loadings

Based on traffic count data in a BIA design analysis report for Route N11 (dated
06/27/05, revised 10/11/05) provided by WHPacific, it is our understanding that the
average daily traffic (ADT) value was 371 vebhicles per day (vpd) in 2002, with a
projected ADT of 453 vpd for 2022. Based on a growth factor of 1.0% (provided in the
BIA design analysis report), Kleinfelder calculated a 2009 ADT value of 398 vpd for 2-
way traffic.

Based on information provided by Ms. Rachel LeVee of WHPacific, the anticipated
percentage of heavy vehicles is 2%. The total ADT value was subdivided based on
anticipated vehicle type as shown in Table 4.4. Using the ADT values for each vehicle
type as shown in Table 4.4, a design period of 20 years, a growth factor of 1.0%, a
direction factor of 1, and a lane distribution factor of 0.5, a total of 103,524 18-kip
ESALs were estimated.
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Table 4.4—- Percent Annual Daily Traffic Values (ADT)

Vehicle Type Percent of Total ADT ADT Value {vpd)
Light Duty 93 % 370
Medium Duty 5% 20
Heavy Duty 2% 8
Total ADT: 398

4.4.4 Design Sections

A hot mix asphalt and base course pavement section will involve treatment of the
exposed subgrade soils as described in Section 4.5.1 “Site Preparation” of this report.
An imported aggregate base course as described in Section 4.5.3.4 of this report is then
placed over the treated subgrade soils. A hot mix asphalt pavement is then placed over
the aggregate base course material.

The asphaltic concrete pavement sections were calculated using the 1993 AASHTO
method. Based on our calculations a pavement section consisting of 76 mm (3 inches)
asphalt over 150 mm (6 inches) of aggregate base would be sufficient for the
anticipated traffic loads. This pavement section corresponds to the minimum required
section specified in the BIA design analysis report. We therefore recommend the
minimum BIA pavement section for Route N11 presented in the following table.

Table 4.5- Design Pavement Section

Asphaitic Concrete
Pavement (ACP)
76 mm (3 in) ACP

Traffic Loading
103,524 18-kip ESAL

Aggregate Base
150 mm (6 in) Base

4.5 CONSTRUCTION CONSIDERATIONS

The following sections summarize the recommendations relating to construction. The
recommendations are based on the subsurface conditions encountered and are in
general accordance with the design guides presented in FP-03, the Standard
Specifications for the Construction of Roads and Bridges on Federal Highway Projects.
Specific recommendations for use of Mancos Shale during construction are provided in
Section 4.2.2.

4.5.1 Site Preparation

All site preparation and earthwork operations should be performed in accordance with
applicable codes, safety regulations and other local, State or Federal guidelines. In
general, all the subgrade preparation work and earth moving should be performed
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according the specifications in Section 204 “Excavation and Embankment”, of the FP-03
Specifications.

Once the subgrade is exposed, we recommend it be tested and observed and all
surface debris, trees, stumps, roots, organic matter and other objectionable protruding
obstructions be cleared or removed as required. The subgrade should be cleared of
unsuitable soils or debris, including coal (lignite) layers. Where lignite is exposed at the
proposed final subgrade elevation, it should be undercut a minimum of 30 cm (12 in) to
reduce the potential for future pavement distress. Any voids or holes in the subgrade
resulting from the removal of unsuitable soils or lignite shall be backifilled and
compacted in accordance with the recommendations in this report.

The subgrade should be graded to slope a minimum of 2% from the center to the edge.
The subgrade should then be scarified to a minimum depth of 30 cm (12 in) and
recompacted to a density not less than 95% of the maximum dry density and within 2%
of the optimum moisture content as determined by AASHTO T 99, Method C or
AASHTO T 180. Next a proof-roll test should be performed on the prepared subgrade
to identify any soft areas in the subgrade that need additional compaction or
stabilization.

Subgrade compaction shall be verified by field density tests taken at locations in
accordance with the FP-03 minimum testing standards. The densities should be
determined in accordance with AASHTO T 310, by nuclear methods or by other
approved methods. In addition to the density tests, a proof-roli test should be
performed once each layer has been placed.

Strong sandstone rock layers were encountered in the borings performed during our
geotechnical exploration between approximate stations 7+600 to 9+000. Since these
areas are located in proposed cut sections, it may be necessary to perform ripping tests
or seismic tests to determine the required method of removal for the sandstone
material.

4.5.2 Drainage

Long-term performance of pavement will require that the subgrade soils and engineered
fill be protected against excessive water infiltration and/or saturation. We recommend
the civil engineering design include measures to keep the subgrade dry and to include
measures to divert water generated by drainage channels crossing the roadway, which
could fluctuate throughout the year.

4.5.3 Engineered Fill

4.5.3.1 Acceptable Materials
The definition of “Engineered fill” is soil that is placed; moisture conditioned, compacted
to a specified minimum density, and tested by the geotechnical engineer. The material
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selected for engineered fill should be free of frozen soil, root mat material, organic and
deleterious matter. In addition, some biending of soils and removal of debris may be
required to achieve a uniform soil consistency.

Based on our visual identification of the soils, supplemented with laboratory testing, it is
our opinion much of the on-site soils are acceptable for re-use as engineered fill
provided they are suitably moisture conditioned prior to compaction and provided the
soils meet the previously described criteria. Lignite layers (encountered in borings GR-
38 and GR-45) should NOT be re-used as fill material due to its organic content and
high potential for future pavement distress.

Lean to high-plasticity clay (CL to CH) and silty soils (ML to MH) observed at the boring
locations were not confined to a single area of the alignment; rather, these soils were
encountered throughout the alignment. While these soils are less desirable as a
subgrade support layer and should not be imported from an off-site location, they may
be used for engineered fill or blended with imporied fill meeting the criteria specified in
Table 4.6.

Table 4.6~ Engineered Fill Requirements
From FP-03 Section 704.06, Unclassified Borrow

~ Soil Classification, | Approximate Equivalent
AASHTO M 145 | USCS Soil Classification

A-1 GP, GW, GM, G
A-3 SP,SW, SP-SM
A-2-4 SC, SM

The weathered shale, siltstone and claystone of the Mancos Shale Unit encountered in
our borings along the southern portion of the alignment are generally not preferred
material for engineered fill and may result in lowered subgrade performance over the
design life of the road. The owner should consider this lowered performance versus the
cost for using imported fill. Although it will be more labor intensive and require
engineering support to successfully construct, a methodology to utilize a portion of
Mancos Shale material in deep fill locations is presented in Section 4.2.2., “Use of
Mancos Shale during Construction” of this report

If additional fill soils must be imported to the site, we recommend that the material for fill
should consist of soils that meet the gradation requirements shown in Table 4.6.
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4.5.3.2 Engineered Fill Placement and Compaction

If Mancos shale is used as engineered fill, the requirements described in section 4.2.2
“Use of Mancos Shale during Construction® of this report should be followed.
Placement and compaction requirements for other fill material are as follows.

Any fill placed for the subbase where fill is required to raise the grade of the roadbed
should be placed in horizontal layers not exceeding 300 mm (12 in), compacted
measurement, and shall be compacted in accordance with the recommendations
presented in this section and in Section 204 of the FP-03 Specifications. As discussed
in Section 204.10 of the FP-03 Specifications, oversized boulders or rock fragments too
large for a 30 cm (12 in) layer should be reduced in size or placed individually as
discussed in Part (c) to prevent nested zones. Any subgrade areas disturbed by the
construction activities should be repaired prior to placement of the next lift of fill. If lean
to high-plasticity clay (CL to CH) and silty (ML to MH) soils are utilized for engineered
fill, they should be used as lower fill layers placed near the soil subgrade. Fill materials
conforming to the soils shown in Table 4.6 should be utilized for subsequent upper fill
layers in contact with the base course layer.

Each lift of engineered fill should be compacted to not less than 95% of maximum
density. The moisture content of the soil at the time of compaction should not exceed
the optimum or be less than the optimum minus two percentage points as determined
by AASHTO T 99, Method C or AASHTO T 180. [f the moisture content at the time of
compaction is not within the specified range, the material shall be either moistened or
dried and thoroughly mixed by reprocessing, to the full depth of the lift, before re-
compaction.

Maximum densities should be determined by AASHTO T 99, Method C or AASHTO T
180, and field densities should be determined by AASHTO T 310 or other approved
methods. Densities shall be taken at each lift just prior to placing fill on the succeeding
lift.

We recommend that a representative of the geotechnical engineer provide continuous
on-site observation and testing during over-excavation, subgrade preparation, and
placement of engineered fill to document compliance with the recommendations
contained herein.

4.5.3.3 Shrinkage Factor

A shrinkage factor relates the decrease in volume of soils once they are compacted.
Laboratory testing to determine the shrinkage factors of the onsite soils was not part of
the scope of this project. A general shrinkage factor of 10 to 15 percent as described in
the NAVFAC Design Manual 7.02 may be used for estimating purposes.
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4.5.3.4 Aggregate Base Course

The aggregate base course should conform to Section 703.05 of the FP-03
Specifications. The base course should be composed of crushed stone material
meeting the requirements specified in Table 703-2 of the FP-03 Specifications for
Grading D Base as shown in the following table.

Table 4.7- Base Course Requirements
From FP-03 Table 703-2

Standard Sieve Size Percent Passing by Mass

25 mm (1.0 in) 100

18 mm (3/4 in) 86 (£6) — 100 (£6)

9.5 mm (3/8 in) 51 (£6) — 82 (16)
4.75 mm (No. 4 sieve) 36 (£6) — 64 (6)
425 pm (No. 40 sieve) 12 (24) - 26 (+4)
75 pm (No. 200 sieve) 4 (£3)-7 (£3)

Plasticity Requirements

Liquid Limit 25 orless

The base course should be placed and compacted in accordance with Sections 301.05
of the FP-03 Specifications. The aggregate base course should be compacted to a
minimum of 95 percent of the maximum dry density as determined in accordance with
AASHTO T-99 or T-180 Method D. Moisture content, at the time of compaction, should
be within 2 percent of the optimum moisture content.

4.5.3.5 Drainage Pipe Bedding and Backfill

Pipe bedding material shall conform to Section 704.02 of the FP-03 Specifications.
Gradation requirements for pipe bedding are given in Table 4.8. Pipe backfill material
shall conform to Section 704.03 of the FP-03 Specifications. Gradation requirements
for pipe bedding are provided in Table 4.9. Pipe bedding and backfiill should be placed
and compacted in accordance with Section 209.09 and 209.10, respectively of the FP-
03 Specifications.
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Table 4.8— Bedding Material Requirements
From FP-03 Section 704.02, Bedding Material

Soil Classification, | Approximate Equivalent
AASHTO M 145 | USCS Soil Classification
o e T e o [ S e

A-1 GP, GW, GM, GC
A-2-4 SC, SM
A-2-5 GM, SM
A-3 SP, SW
12.5 mm or half the
Max Particle Size corrugation depth,
whichever is smaller

Table 4.9— Backfill Material Requirements for Structures and Pipes
From FP-03 Section 704.03, Backfill Material

Soil Classification, || Approximate Equivalent
AASHTO M 145 | USES Soil Classification

A-1 GP, GW, GM, GC

A-2 GM, GC, SM, SC
A-3 SP, SW
Max Particle Size 75 mm

Geo-chemical soil testing for corrosion potential was not part of this investigation’s
scope. Therefore, geo-chemical testing will need to be done prior to construction to
determine the appropriate culvert type or thickness of galvanization.

4.5.3.6 Hot Mix Asphalt Concrete

Asphalt concrete materials quality and construction requirements should conform to
Section 403 of the FP-03 Specifications. Asphalt binder should conform to Sections
702.01 and 702.04 of FP-03. Asphalt aggregate should conform to Section 703.07 of

105884.5-ALB10RPOO1 08/04/10
Copyright 2010, Kleinfelder Page 26 of 31 Rev. 4



FP-03 Specifications. Recommended asphalt aggregate gradation is summarized in the
Table 4.10.

Table 4.10- Asphalt Aggregate Gradation Requirements

From FP-03 Table 7034

Standard Sieve Size Percent Passing by Mass

25 mm (1.0 in) 100

18 mm (3/4 in) 97 — 100

12.5 mm (1/2 in) 76 (+5) — 88 (+5)
4,75 mm (No. 4 sieve) 49 (£7) - 59 (£7)
2.36 mm (No. 8 sieve) 36 (£5) — 45 (£5)
600 um (No. 30 sieve) 20 (+4) - 28 (x4)
300 um (No. 50 sieve) 13(£3)-21 (23)
75 um (No. 200 sieve) 3(£2) -7 (£2)

According to the New Mexico Department of Transportation Pavement Design Directive
(IDD-2008-05) Table A-6, an asphalt binder grade of PG 58-28 is applicable for roads in
McKinley County, New Mexico near the Thoreau, New Mexico station. As described in
the NMDOT IDD-2008-05 Table A-7, an adjustment to the asphalt binder grade is then
made to account for the traffic loading and traffic speed of the roadway. Using a traffic
loading of 103,524 18-kip ESALs as described in Section 4.4.3 of this report and a
traffic speed range of greater than 15 mph, no adjustment is necessary. Thus, an
asphalt binder grade of PG 58-28 may be used for this project.

4.5.4 Construction in Wet or Cold Weather

Grading fill, structural fill or other fill should not be placed on frosted or frozen ground,
nor should frozen material be placed as fill. Frozen ground should be allowed to thaw
or be completely removed prior to placement of fill. If earthwork is performed during the
winter months when freezing is a factor, a good practice is to cover the compacted fill
with a “blanket” of loose fill each evening to help prevent the compacted fill from
freezing. Prior to commencement of fill placement operations the next morning, the
loose fill blanket must be entirely removed and aliowed to thaw before incorporating it
into the fill.

During construction, grade the site so that surface water can drain readily away from the
pavement areas. Ponding of water in or near excavations should be avoided. Prompily
pump out or otherwise remove water that accumulates in excavations or on subgrades,
and allow these areas to dry out before resuming construction. Use berms, ditches, and
similar means to prevent storm water from entering work areas and to convey it off-site
efficiently.
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4.5.5 Construction Testing and Observation

Field testing and construction cbservation should take place under the observation of
Kieinfelder to support our engineer's professional opinion as to whether the earthwork
does or does not substantially conform to the recommendations in this report.

Furthermore, the opinions and conclusions of a geotechnical report are based on
interpretation of a limited amount of information obtained from the field exploration. It is
therefore common to find that actual site conditions differ somewhat from those
indicated in the report. Kleinfelder should remain involved throughout the project to
evaluate such differing conditions as they appear, and to modify or add to the
geotechnical recommendations as necessary.
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5. CLOSURE

5.1 LIMITATIONS

This work was performed in a manner consistent with that level of care and skill
ordinarily exercised by other members of Kleinfelder's profession practicing in the same
locality, under similar conditions and at the date the services are provided. Our
conclusions, opinions and recommendations are based on a limited number of
observations and data. It is possible that conditions could vary between or beyond the
data evaluated. Kleinfelder makes no other representation, guarantee or warranty,
expression or implication, regarding the services, communication (oral or written),
report, opinion, or instrument of service provided.

The scope of our services does not include services related to construction safety
precautions and our recommendations are not intended to direct the contractor's
methods, techniques, sequences, or procedures except as specifically described in our
report for consideration in design. The scope of our services for this report did not
include any environmental assessment or evaluation regarding the presence or
absence of wetlands or hazardous or toxic materials in the soil, surface water,
groundwater, air, or below or around the site.

This report may be used only by the Client and the registered design professional in
charge and only for the purposes stated for this specific engagement within a
reasonable time from its issuance, but in no event later than two (2) years from the date
of the report.

The work performed was based on project information provided by the Client. If the
Client does not retain Kleinfelder to review any plans and specifications, including any
revisions or modifications to the plans and specifications, Kleinfelder assumes no
responsibility for the suitability of our recommendations. In addition, if there are any
changes in the field to the plans and specifications, the Client must obtain written
approval from Kleinfelder's engineer that such changes do not affect our
recommendations. Failure to do so will vitiate Kleinfelder's recommendations.

5.2 ADDITIONAL SERVICES

The recommendations provided in this report are based on the assumption that an
adequate program of tests and observations will be performed during the construction to
verify compliance with these recommendations. These tests and observations should
include, but not necessarily be limited to, the following:

e Observations and testing during site preparation and earthwork operations.
e Slope stability of proposed soil and rock cuts
« Consultation as may be required during construction.
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It is also recommended that the project plans and specifications be reviewed by
Kieinfelder to verify compatibility with the conclusions and recommendations presented
in this report. Additional information concerning the scope and cost of these services
can be provided by this office upon request.
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APPENDIX A

Figure 1 — Borehole Location Map (Sheets 1 through 17)
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APPENDIX B

Unified Soil Classification System
Logs of Exploratory Borings



UNIFIED SOIL CLASSIFICATION SYSTEM

uscs TYPICAL
MAJOR DIVISIONS SYMBOL DESCRIPTIONS
Bk
07 GW | WELL-GRADED GRAVELS, GRAVEL-SAND
CLEAN GRAVELS [ c% MIXTURES WITH LITTLE OR NO FINES
WITHLITTLE P
GRAVELS ORNOFINES [}
; GP | POORLY-GRADED GRAVELS, GRAVEL-SAND
{More than half of - MIXTURES WITH LITTLE OR NO FINES
coarse fraction s
is larger than s
the #4 sieve) 'l GM | SILTY GRAVELS, GRAVEL-SILT-SAND
GRAVELS MIXTURES
oV
GRAINED J GC | CLAYEY GRAVELS, GRAVEL-SAND-CLAY
SOILS MIXTURES
{More than half “] gy | WELL-GRADED SANDS, SAND-GRAVEL
"of malerial SANDS CLEAN SANDS | MIXTURES WITH LITTLE OR NO FINES
= ';’2%%{ than ) WITH LITTLE
sieve
(More than hatfof | OR NO FINES SP | POORLY-GRADED SaNDS, SAND-GRAVEL
coarse fraction : MIXTURES WITH LITTLE OR NO FINES
is smaller than [ei0 03
the #4 sieve) .
14| SM | SwTY SANDS, SAND-GRAVEL-SILT MIXTURES
SANDS WITH  |4<F
OVER 12% FINES ?;?“
f SC | cLAYEY SANDS, SAND-GRAVEL-CLAY MIXTURES
2%
INORGANIC SILTS & VERY FINE SANDS,
ML | SILTY OR CLAYEY FINE SANDS,
CLAYEY SILTS WITH SLIGHT PLASTICITY
77
SILTS AND CLAYS // INORGANIC CLAYS OF LOW TO MEDIUM
/ CL PLASTICITY, GRAVELLY CLAYS, SANDY CLAYS,
(Liguid Emit less than 50) // SILTY CLAYS, LEAN CLAYS
FINE a2
GRAINED =
- ORGANIC SILTS & ORGANIC SILTY CLAYS
SOILS — OL | orLowriasTicy
{More than half MH | NoreanicsiLTs, mcaceous or
of material DIATOMACEOUS FINE SAND OR SILT
is smaller than i
the #200 sieve)
SILTS AND CLAYS // CH | NoRrGANIC GLAYS OF HiGH PLASTICITY,
(Liquid limit greater than 50) FAT CLAYS
OH | ORGANIC CLAYS & ORGANIC SILTS
OF MEDIUM-TO-HIGH PLASTICITY
LOAMS UNDER USDA SOIL CLASSIFICATION SYSTEM,
SOIL OF APPROXIMATELY EQUAL SAND/SILT/CLAY

UNIFIED SOIL CLASSIFICATION SYSTEM

@-’ﬁff-‘-"ff Project: N11(1A)1,2,4
8300 Jefferson NE, Suite B Location: Near Crownpoint, New Mexico

Albugquerque, NM 87113 Project Number: 105884




(/\ . Boring # BR-1

KLEINELOEN Boring Log el 1 o 1
N Revision: 0

., | Started: 12/14/2009 Project Number Project

7| Completed: 1271472009 105884 N11(1A)1,2,4

Backfilled: 12/14/2009

Rig Type: CME 75

Surface Elevation: 2162.5 m (7094.8') | Logged By: R. Stump

Latitude: 35°36.7048'

Longitude: 108°18.9408"

Location: N11{1A) Sta. 3+952 4.8m Lt

= % ‘ 2w |B eu%%t:b- E?aupor Cuttings | Groundwater
b = ] o = -G
S| F L Blseg| 2] |Eze|E | D | RS |z u R o ot cotome s | Dphm®) | D
fie ) - 28 el B% |5 - £ . i " 1.D.
2EE g E 7 EEw| £ Ex| 552 2 | 22 |E U-3-00.247 1D Ring Sample. (7565 12/1472009
£z 2 £ % = |EB2| 5 | o |BE| 82| = i &S & §T.3°0.D Thin-Walled Shetoy Tube
; £ &= ‘s = £ E s
§2& | & |5 &5 |228| 7 | 225 8% |5 | £ |82 Visual Classification
0
// SPT| 18 SANDY LEAN CLAY (CL)- firm to hard, with
: / silty, sandy lenses, brown
M 7777\ i e 12 m @.0) EL 2161.3 m (1090.8)
; !,'/// 7 ! 1.5m (5.0 FAT CLAY (CH)- hard, brown, dry  El 2161.0 m (7089.8")
A ME 30 SILTY SAND (SM)- fine grained, medium
AR dense, slightly moist
30 SPT |14
3 1 Z : 2.9m (9.5 El. 2159.6 m (7085.3)
m7 Mc | 30 . SANDY LEAN CLAY (CL)- hard, with .
; 5///4 | -{1 m (1) subrounded gravel, brown, moist %591 m (7083.8
s WEATHERED CLAYSTONE - with clay
4 4 0, X SPT |39 layers, with thin sandstone lenses, brown
Ay - with gray brown femric staining, hughly
4 E MC | 54 weathered to decomposed, tight calcite
s L ' infilling (calcite crystals to calcite
L staining), with fine to medium
>y . subrounded gravel, inclusions to 6.7m
: "'-XSPT 36 238 bes gra
6 i
7€ E MC|. 43
T Z SPT| 24
¥ VA/NwMc| : :
. % 78 55\ oist 1o wet in joints at 7.6m (25 ft) bg§y 21247 ™ 70693
47 _possible perched water
CORE N Practical auger refusal at 7.8m (25.5 fi) bgs
. SHALE - light yellow brown, slightly
9 CORE| 92 1 67 weathered, weak, very thinly bedded to
g laminated, aphanitic, slightly fractured,
bedding joints horizontal, open to wide
joints, fernic staining at some joints,
! s L s mottled white zones
11-
- CORE] 100 1 80
. 11.6 m (38 0:] El. 2150.9 m (7056.8")
36 s 1.7m G858 ANDSTONE - light gray, weak to extrénély0.8 m (7036.5"
1 ; weak, intensely fractured, with carbonate
material
. SHALE - light yellow brown, slightly
13 CORE 100 & weathered, weak, very thinly bedded to
; ] laminated, aphanitic, slightly fractured,
bedding joints horizontal, open 1o wide
14 Jjoints, ferric staining at some joints,
mottled white zones
CORE og | 92
1
Fossiliferous at 15.2m (50 ft) bgs
é
1 CORE] 100] 88
16.9 m (55.5') EL 2145.6 m (7039.3")

Total Depth 16.9 m (55.5"

BORING METRIC (SOIL & ROCK) | LIBRARY KLEINFELDER ALB PLOG GLB 1 105884 N11{1A11.2.4 GPJ




(/\ Boring # BR-2

KLEINFELDER ( i
b Bright Penple. Mght Sohstians. \ Borlng Log Sheet 1 of 1
Revision: 0
o, | Started: 12/15/2009 Project Number Project
% | Completed: 12/15/2009 105884 N11(1A)1,2,4
Backfilled: 12/15/2009 | Rig Type: CME 75 Surface Elevation: 2162.5 m (7094.8"} | Logged By: R. Stump
Latitude; 35°36.7025' Longitude: 108°18.9351" Location: N11{1A} Sta. 3+952 4.8m Rt
N = £ 5 w |& .éuGeERh- sAaugell' Cuttings Groundwater
£ 3 2 | '=:’ ?;3 I E E A Mé_r- 25 0D 246" LD_ Modifed Calomia Sampi | Depth, m (fi.) Date
== = 8 el 5| -2 - w |& .2°0.D 1.38° 1D Tu
ZEZ | 3 (5 1EES| ¢ eS| E213 | 2 | S2|F 00500242 D fung Sampl 6 QL5 12452009
£E= = £ |5l E|522| 6|~ |[EEl 22 | = 2 ES |# ST-3 0D Thin-Walled Shelby Tube
EEE E |§ £ |5%2| =2 | o |28| 22 | & B | Es : PP
S22 A& S |3 & [E=2| & | 2 |ES| 8= |3 = | 22 Visual Classification
0
. // SPT| 28 LEAN CLAY WITH SAND (CL)- fine to
- coarse sand, firm to hard, some sandstone
12 / E MC | s fragments, brown, moist
. / Zones of silty sand lenses from 1.1m (3.5 fi)
: / X sPT| 38 : % bes
2 /
' / R vic|
: /X SPT| 18 ar | 18
4 A Mc | 3 : 4.1 m(13.5) EJ, 2158.4 m (70B].3)
/' WEATHERED CLAYSTONE - with thin
: I : sandstone lenses, with clay layers, yellow
) ) brown to gray brown, moist, highly
: weathered to decomposed, with ferric
MC | 38 staining and calcite infilling
SPT| 30
MC | 54 Wet in some joints at 6.9m (22.5 ft) begs,
Syl ey _ possible perched water
7.8 m(25.5" ElL 2154.7 m (7069.3")
8 CORE 75133 SHALE - light yellow brown, slightly
. weathered, weak, very thinly bedded to
CORE ol laminated, aphanitic, slightly fractured,
9 _ - tight to open joints, very wide with spotty
: and filled calcite, slightly moist to dry
1 CORE] 100 | 90
11- 1.1 m (365 EL 2151.4 m (7058.3')
; i SANDSTONE - light gray, weak to extremely
pniiiiil | |CORE 100 67 11.7m (3859 weak, intensely fractured, with cattion10.8 m (7056.3")
1 material
SHALE - light yellow brown, slightly
weathered, weak, very thinly bedded to
13 laminated, aphanitic, slightly fractured,
= CORE] T00'] 93 tight to open joints, very wide with
calcite infilling, slightly moist to dry
14
CORE] 98 | 93
1
16
‘ | |[cORE 100 | 92
16.9 m (55.5") El. 21456 m (7039.3"

Total Depth 16.9 m (55.5")

BORING METRIC (SOIL & ROCK} ' LIBRARY KLEINFELDER ALB PLOG.GLB | 105884 N11(1A[1.2,4 GPJ




(/ N . Boring # BR-3
KLEINFELDER ( Boring Log

Pecaie, Rrght Soktion. { Sheet 1 of 1
N N,
Revision: 0
o | Started: 12/18/2009 Project Number Project
g Completed: 12/18/2009 105884 N11{1A)1,2,4
Backdfilied: 12/18/2009 | Rig Type: CME 75 Surface Elevation: 2162.0 m (7093.2") | Logged By: R. Stump
Latitude: 35°36.7176' Longitude: 108°18.9314' Location: N11{1A) Sta, 3+979 4.8m Lt
= % - w  |& AUGER-Auger Curigs Groundwater
= -3 2] Eu |=Gs
5 én ‘é =, - ?.; =l = | E E g3 i ggf rzz-s'oo?‘z'w II.JDTModIgad Calilarnia Sample ||_Depth. m (ft) Date
e = S | Z| £ = S -2°0.0 1.38"1D. Tubs Sam 2
ZEE £ ,“E e 'é 5| 2 gz 2 o 2 =z E' U-30D 242 iD Ring Sm:p«,ple 1.6 (25) e
gi__g- -'—‘T:'_ s '-::__ §§;§ zg A -5_-3 t.'é 2 ﬁ Eﬁ «# ST-3 0D Thin-Walled Shelby Tuba
2 3 S (3| & |22 | 2123 &5 2 | £ | E2 Visual Classification
0 —
7 SPT| 23 SILTY TO SAND LEAN CLAY (CL)- firn to
; hard, light brown, moist
1 3 /E Mc| =
5 /ﬁ Sl 2.0 m (6.5 EL 2160.0 m (7086.7)
BoN 23m (7.5} SILTY SAND (SM)- fine grained, mediEn2155.7 m (7085.7)
MC | 43 dense, light brown, moist /1
3 SANDY SILT (ML)- hard, with fine 10 coarse,
] s _ angular to subangular gravel, with coarse
X o ol sand, brown and red brown, moist
: 3.8mil12.5" El 2158.2 m (7080.7}
4 _/ MC | 45 1791 176 [ 45 16 . FAT CLAY (CH)- firm, gray with ferric
. 44m (1459 staining in layers, moist El 2157.6 m (7078.7}
spT | 66 : 49m (16_0-,CLAYEY GRAVEL (GC})- fine to coarsg, 2157.1 m (7077.2),
[ ! . ! dense, angular to subangular, red Brown,
Im(17.5) dry El. 2156.7 m (7075.7
rlre e e MC 1,238 SILTY FAT CLAY (CH)- firm, olive brown,
6 L&l . : ' moist
T AN sPT| 28 : : WEATHERED CLAYSTONE - with clay
. : layers, light yellow brown and gray,
vy : - ; highly weathered 10 decomposed, tron
T M Me| 3 : staining and spotting in bedding joints,
g N 7Ve very tight joints
B g2 v <A spT| 32 _ Very lac;iétr a 7.6m (25 ft) bgs, possible perched
oy o 8.5m (280 El. 2153.5 m (7065.7)
k SHALE - light gray, moderately weathered to
9 slightly weathered, weak, very thinly
- bedded to laminated, aphanitic,
CORH L g ' laminated, slightly fractured to
1 unfractured, fractures widely spaced,
tight to moderately open joints, slightly
rough, calcite infilling and staining
11 CORE 100 | 82
; 11.6 m (38.0) El. 2150.4 m (7055.2)
SR 11.9m (39.08ANDSTONE - light gray, weak to extr&in2lg0.1 m (7054.2')
I | weak, intensely fractured, with carbonate
CORE 97.| 75 ate ol :
: SHALE - light gray, slightly weathered, weak,
13 very thinly bedded to laminated,
aphanitic, laminated, slightly fractured 1o
unfractured, fractures widely spaced,
tight to moderately open, slightly rough,
1 _ s Sl _ calcite infilling and staining
1
CORE 95 1 87
- :
=Ll 163 m (53.6) EL 2145.7 m (7039.6)

Total Depth 16.3 m {53.6")

BORING METRIC (SOIL & ROCK) i LIBRARY KLEINFELDER ALB PLOG.GLB | 105884 N11{1A)1,.2.4.GPJ




@NFELDER Boring L Boring # BR4
Revision: 0
., | Started: 12/15/2009 Project Number Project
;é Completed: 12/17/2009 105884 N11(1A)1,24
Backfilled: 12/17/2009 | Rig Type: CME 75 Surface Elevation: 2163.0 m (7096.5') | Logged By: R. Stump
Latitude: 35°36.7153" Longitude: 108°18.9249' Location: N11{1A) Sta. 3+979 4.8m Rt
= E . » & éu%sﬁb. SAauger Cuttings | Groundwater
E - § So é %. E| 2= E ?_: E E : 'S“'OET E;E'DD;B 12;;?] :JDTM:;HMH Califomia Sample " Depth. m (ft.) Datc
3£ e AR 22| 853 | & | 22 |E U-3-00 247 1D Ring Sampie [ —23c05 [ 12152000
2= = d 2 |35l 5| - |EE| 8B (= B ES |& sT. 2 0.0 Trin-Waled Shalby Tube Il
EEE H S |582| = | o |28 22| E | £s : P—
co o al 4 |E=8] & | 2 |[2C| 2= |3 £ |22 Visual Classification
0
SPT| &0 ] SILTY TO SANDY LEAN CLAY (CL)- hard,
light brown, dry to moist
1 MC | 3 ' 73| 150 ] NV | NP

With sand lenses from 1.1m (2.5 ft) bgs

SPT| With occasional calcite stringers at 1.5m (5 ft)
MC | 47

SPT I8
3.7 m(12.00 EL 2159.3 m (7084.5')
MC | 16 128 | 139 90 POORLY GRADED SAND WITH SILT

(SP-5M)- fine grained, medium dense,

tght brown, moist

SPT | 22 4.9 m (16.0) El 2158.1 m (7080.5%
WEATHERED CLAYSTONE - with thin

X
H
X
I
X
T RESERE-E sandstone lenses, with clay layers
X
M
X
X
X

o

:

SPT | 36
MC | 2
SPT| 21
SPT| 30

ST 48 Perched water at 9.3m (30.5) bgs

] SHALE - gray with variated white, slightly

weathered, weak, very thinly bedded to
11 | laminated, aphanitic, bedding joints
i CORE| 95 | 86 ' horizontal, slightly fractured to

unfractured, tight to moderately open
. { joints, calcite infilling, fracture staining,
12 | moist to dry

CORE| 88.] 62 0.03m (1 in) o]f sangsfctonel _l’a_)’zer, :glii;e, gnoist,
Lizomunsy  cvremelyweakat 12.2m (40R) bgS 500 1y o190
[3Tm (3308 ANDSTONE - light gray, moist, weak & 21499 m (7033.5
extremely weak, intensely fractured, with

+ carbonate material
CORE 9 1 82 - SHALE - gray with variated white, slightly
weathered, weak, very thinly bedded to
. laminated, aphanitic, bedding joints
1 ‘ horizontal, slightly fractured to

. CORE 1001 91 : unfractured, tight to moderately open

] joints, calcite infilling, fracture staining,

moist to dry

16—

CORE 100778

S e 16.8 m (55.0) EL 2146.2 m (7041.5)
Total Depth 16.8 m (55.0°)

BORING METRIC (S50iL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLBE \ 105834 N11{1A)1.24.GPJ




( ;LENFELDER Borine L Boring ¥ E81
Bright wople, Right Solutions. Orlng Og Sheet 1 of 1
N
Revision: 0
o, | Started: 12/14/2009 Project Number Project
3 | Completed: 1271472009 105884 N11(1A)1,24
Backfilled: 12/14/2009 | Rig Type: NA Surface Elevation: 2163.0 m {7096.5"} I Logged By: R. Stump
Latitude: 35°36.7249" Longitude: 108°18.9617' Location: N11{1A) Sta. 3+972 48m Lt
- = § > w Y EU%ER:; é\auger Cuttings Groundwater
5| 5| gls,3| 2] | alealz | | BE |5 v6rEnion am 10 soaten catomia sarpe || Denihm(B) | Due
ZEE E: ;_E = '-'r; g5 ¢ ez| & 5 = = f'_.._; % U.2°0D.247 D Ring San'la;nm (iiEcoumierEs)
E=s = £ |5 & 1828 5|~ |28 22 = = §& |& ST-3°0.D Thin-Walked Shelby Tube
EEE g B £ |8%&2| = | & |BS| p2 | g Es . A
Sc a C & & |E=2| & | 2 |ES|l == |3 £ | 22 Visual Classification
0 o
// LEAN CLAY (CL)- with silty and sandy
/ lenses, brown, dry to slightly moist
1 _%
' 7 1.4 m 4.5 EL 2161.6 m (7092.0")
o) SILTY SAND (SM)- brown, dry to slightly
e moist
2 o]
3 4
r ./ / 3. 7m0 El 2159.3 m (7084.51
A SILTY LEAN CLAY (SL-ML)- firm, brown,
.
wm%%%% 41m(13.5) EL 2158.9 m (7083.0)
WEATHERED MANCOS SHALE AND
CLAYSTONE - with thin sandstone
lenses, with clay layers, highly weathered
to decomposed, brown and gray brown,
5
52m(17.0) EL 2157.8 m (7079.5)
WEATHERED CLAYSTONE - with clay
layers, brown to gray brown, slightly
moist
3.8 m(19.0' EL 2157.2 m (7077.5)
Total Depth 5.8 m (19.0)

Note: Log created from observation of eroded
arroyo bank west of BR-1. No drilling
was performed at this location. Bank was
approximately 5.8m (19 ft) high.

BORING METRIC {SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB | 105884 N11(1A}1,2.4. GPJ




(/ ™~
KLEINFELDER

Boring Log ,

Boring # GR-01

/.
Bright Peapie. Right Sofutions. L) Sheet 1 of 1
e \,
N— Revision: ©
o, | Started: 12/7/2009 Project Number Project
g Completed: 12/7/2009 105884 N11(1A)1,2,4
Backfilled: 12/7/2009 Rig Type: CME 75 Surface Elevation: 2195.0 m (7201.4) | Logged By: R. Stump
Latitude: 35°34.9153' Longitude: 108°19.9493' Location: N11(1A} Sta. 0:-041 0.6m Lt
w - 22 - 2 ¥ gUCaERb- Sl\auga:'e Cuttings Groundwater

oo |2 il Bleed| 3| |.82e |3 | T |25 Ee i o mass | DI De
EEE = g S '-'-; === o) £ E = z 2; ? U.30D. 247 L0 Ring smum (siicachuutered)
E= = = |2 = E.‘é z|l 8 o _ﬁ = 5__9_ 6= 2 S/ jw 5T.3 0D Thin-Walled Sheiby Tube
BB & g H £ |eEg&| = o |EE|l 2Z | 5 ] Eg P N +
oo S |3 2| | = |ZEC| 2= | D = £z Visual Classification

0 -

WEATHERED CLAYSTONE - with clay
SPT | 18 471 1 layers, light brown, moist
1 MC | 69 152 66
SPT|. 50 12.0
2
p MC | 505" White sulfate in partings and joints at 2.3m
‘ (7.5 ft) bas
3 4 Dark brown and gray at 2.9m (5.5 fi) bgs
N SPT| 22
3.5m(lL5) EL 2191.5 m {7189.9")

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A)1.2,4.GRJ
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Boring # GR-02

KLEINFELDER I
S Eright Peaple. Aight Solutiony Bormg Log Sheet 1 of 1
Revision: 0
o, | Started: 12/7/2009 Project Number Project
g Completed: 12/7/2009 105884 N11(1A)1,2,4
Backfilled: 12/7/2009 Rig Type: CME 75 Surface Elevation: 2202.0 m (7224.4") | Logged By: R. Stump
Latitude: 35°35.007' Longitude: 108°19,9387' Location: N11(1A) Sta. 0+200 1.2m Rt
R = " . AUGER - Auger Cutings | Groundwater
El 2 o c - G- 1]
FEE | B P S IEES| B (2%l EZis | 2 |52 (5 Er0R a0 Ry sane ot el
2= = | £ 5| B IEEE|l 5|~ |28l 282 | 2 | EZ |& s7 30D Thin-Walod Shelby Tube fl
EEE £ [§ E |EE2| 2 | & |2 2 [ 5 & Es . : ;
EE & S [ & [E=2| & | 2 |EC| E=| S = £Z Visual Classification
0
S WEATHERED SILTSTONE - with silt layers,
rr SPT | 59 light brown, moist
xx x
x x x
X X X
x 5% M mc | sos
l == X x
x N X
X o X
x x x N o
e Gray with ferric staining, gypsum in partings
X x x and joints at 1.4m (4.5 fi) bgs
X X X SPT|. 29
X X X
x X X
Bis 2 s
X X X
X x x
xxx M MC| 40
X x % |
LI O
% x x
X X X
3 Jx xx
X X X
: : : : SPT | 40
*xx 35m(l11.5" El. 2198.5 m (7212.6)

Total Depth 3.5 m (11.5)

BORING METRIC (SOIL & ROCK}\ LIBRARY KLEINFELDER ALB PLOG GLB \ 105854 N11({1A)1.2,4.GP)




@NFELDER Borine L Boring # GRA3
\_/Mpmm.mwmm rlng Og Sheet 1 of 1
S
Revision: 0
Started: 12/7/2009 Project Number Project
= NI1(1A)1,24
s Completed: 12/7/2009 105884 .
Backfilled: 12/7/2009 Rig Type: CME 75 Surface Elevation: 2214.5 m (7265.4") | Logged By: R. Stump
Latitude: 35°35,1077" Longitude: 108°19.9263" Location: N11(1A) Sta. 0401 0.9m Rt
= % " o |z EUGGERb-SAaugerCunings | Groundwaler
=0 E; 2 ] £ - G-
E ] gl ‘i gl 2| £ E 23 :g%-%‘c‘obg‘zégg'l ‘I-_.’DTM::IIfmdc':liinmiaSample [|_Depib. m ifi.) Date
£EE 5 ,‘-Ev_' S [EE3] B x| £ |2 2 ':; £ U.3°0D 242D Rirg Sompie. [|Not encountered)
S=s = £ I3 E|E22| B | o 128|552 2 | £S |& ST 20D Thin-Walled Shelby Tube I
EEE E (B £ (S| =0 |28\ 22| = | £ | Es - Pr—
Cl=Wat S |@ A [E=zB| s | 2 [ZC| S 3 = £z Visual Classification
0 X X X - ..
=R WEATHERED SILTSTONE - with silt layers,
x xx ||| SPT} 40 9.1. gray with fetrie staining, moist
X x x
x % x
X X X
TErMMC| s 14.6 54 | 2
1 _x X X : .
x X X
“ ®x X K
X x x
1% % x
x X X
Al L SPT { .61 178 | .. 98
7 _Ixxx With yellow mineral deposits in partings and
x x x joints at 1.8m (6 ft) bgs
X % x
x x x M Mc | o5
X X x
X X X
x x %
X X x
3 x x x
K x x
oo V) spr | B2
e 3.5m {1151 EL 22110 m (7253.9

Total Depth 3.5 m (11.5)

BORING METRIC (SOIL & ROCK) \ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105684 N11(1A}11.2.4.GPJ




(KLEINFELDER Bori L Boring # GR-04
e Ormg Og Sheet 1 of 1

Prapit. Ripht Sohutiont.

N
Reavision; 0

o, | Started: 12/7/2009 Project Number Project
g Completed: 12/7/2009 105884 N11(1A)1,2,4
Backfilled: 12/7/2009 | Rig Type: CME 75 Surface Elevation: 2218.0 m (7276.9') | Logged By: R. Stump
Latitude: 35°35.2008' Longitude: 108°19.8568' Location: N11(1A) Sta. 0+600 0.9m Rt
=] £ _: = | & AUGER- Auger Cutings | Groundwater
5 g gl. | € SIENE E 25 < Mo 3.5 0D 246" .D_Modified Calfomia Sampie || _Depth. m (fL) Date
§SEE = |§| & |28 & S| 2[5 S | £ S SPT-20D 1.38°LD. Tube Sampla [[Not encountered)
== = g [E o ng = SE| &=| 3 E =g §u-3 0.D 242" 1D Ring Sample "
5?’__ =; £ |x = Egg :,:: ~ g 2 -’-t‘é = = gr ® ST-3 0.0 Thin-Walled Shelby Tube
Sx& | & 5 5 (23| = |2|38|BE|E | & |25 Visual Classification
¢ -
WEATHERED CLAYSTONE - with clay
SPT| 27 : - : layers, light brown, moist
1 MC . 36
SPT. . .31
x|
MC §o34
3
SPT{ 28
3.3m(11.57 El. 2214.5 m (7265.4")

Total Depth 3.5 m (11.5)

BORING METRIC {SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11(1A1.2.4 GPJ




Boring # GR-05

( Boring L
KLEINFELDER
i oo v kg el oring L.0g Sheet 1 of 1
Revision: 0
o | Started: 12/7/2009 Project Number Project
g Completed: 12/7/2009 105884 N11(1A)1,24
Backfilled: 12/7/2009 Rig Type: CME 75 Surface Elevation: 2218.5 m (7278.5") | Logged By: R. Stump
Latitude: 35°35.2941' Longitude: 108°19.7913' Location: N11{1A) Sta. 0+800 0.9m Lt
- =| % e m | & AVGER- Auger Cutings Groundwater
- £ 2 = - -
5 3 g né % 7 2| E 2 |3 i l= Mc - %'OO;BD 245" 1D Modlfed Calforia Samp Depth. m (f.) Datc
=t - s B el'zs|-= o e = - D 138 L
£EE 2 IE 5 EERIR: Ez| 5:(2 = ;g E U-3'0D 242 1D R.in:SampTom (Not encountered)
e £ 3 £ 52E| & | o |22 535:'3 =] 2 R | ST-3 0D Thinwaled Sholby Tube
S8 & N EREEBEAEEEEE £ | &2 Visual Classification
0 e
' WEATHERED CLAYSTONE - with clay
SET [ 15 : layers, brown and gray with white, moist
1 MC 15 207 144 B4
SPT | ¢ i89.
2 ]
MC | 27
3
SPT| 23
3.5m(11.5) E! 22]5.0 m {7267.0'

Total Depth 3.5 m (11.5)

BORING METRIC (SOIL & ROCK) | LIBRARY KLEINFELDER ALB PLOG GLB \ 105884 N11(1A)1.24. GPJ




( KLEINFELDER Bori L Boring # GR-06
vmm'mrm ormg 0g Sheet 1 of 1

Revision: 0
., | Started: 12/7/2009 Project Number Project
g Completed: 12/7/2009 105884 N11(1A)1,2,4
Backfilled: 12/7/2009 | Rig Type: CME 75 Surface Elevation: 2216.5 m (7272.0') | Logged By: R. Stump
Latitude: 35°35.3890" Longitude: 108°19,731¢' Location: N11{1A} Sta. 1+000 2.7m Lt
- = - w |2 AUGER- Auper Gutings | Groundwater
b = S S |~ G-
5 ] gz, H s 2ol B | EEfE ggT‘-s;;S'oc?;E:%;s' LD Mosfad Calomia Samp H Depth. m (ft.) Date
EEE = (5| & |E82 S| 2E |5 > £& = SPT-20| * |D. Tuba Sample (Not encountered)
22| 2 Bl elEir i, BEl8z|z | B | 3R 1S cR R, I
EEE | F [H e 1352 =|8 |85\ 22|58 | B | B3 - r—
(Gl C |8 & 22| 2 | 2 26| aE |3 = £Z Visual Classification
0 -
WEATHERED CLAYSTONE - with clay
SPT| 20 ; layers, brown and gray, moist
MC] 53
1 - With ferric staining at 0.9m (3 ft) bgs
SPT| 29
T
MC | s0/5m
3
SPT| 39
35m{l11.5) EL 2213.0 m (7260.5)

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK) | LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A1,.2,4 GPJ




~

KLE/INFELDER

Boring Log

Boring # GR07

- Sheet 1 of 1
\/wmm Rpht Solutions.
Revision: 0
o | Started: 12/7/2009 Project Number Project
E Completed: 12/7/2009 105884 N11(1A)1,2,4
Backfilled: 12/7/2009 Rig Type: CME 75 Surface Ele\'aﬁon:2216.0m(‘72‘70.3')| Logged By: R, Stump
Latitude: 35°35.4906' Longitude: 108°19.7550' Location: N11{1A) Sta. 1+220 1.2m Lt
= :g * @ (& eu_sen . sAauger Cuttings Groundwater
Bee | 2 I Bless| 5| |.8lee |2 | 2 |28 3T p e e |[Dint) ] D
R = b =| B E= e = -Z0D0.1.38° L.
EEE | 3 OB S IESS| B [e3| ES|S | z | SE |E U000 rumg semen guie
£z = £ ¢l = |522| ¢ | n |BE 83 2 = & & ST-3"0.D Thin-Walled Shelby Tube
EEE £ || £ |582| = | o |2E| 2|5 | 2 | B - —
sea C (8 B |22 s | 2 |20 Sx |2 = £= Visual Classification
1]
S s WEATHERED SILTSTONE - medium strong,
. SPT | . 42 02 with silt layers, brown and dark gray,
X x x moist
X x x
x % x
X X X
xxxMmCc| n 13.7 45 | 18
1 X X X
X X X
x x X
HEE
X xX X
X x x
X X x
x x x |Vl 8PT [ 35 159 94
x X X
r I Pl
x X X
X X X
X X X
xxxMwmc| e 16.1 ] 183
1 X X E
x X X
2SR
X X X
3xxs
X % x (Y] SPT |- 41
ool 3.5m(11.5% El. 2212.5 m (7258.8"

Total Depth 3.5 m (11.5)

BORING METRIC (SCIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11(1A)1,2.4.GPJ




(/“

Boring # GR-08

KLEINFELDER i
\/nwm.nwrmm Bormg Log 'i\. Sheet 1 of 1
Revision: 0
., | Started: 12/7/2009 Project Number Project
g Completed: 12/7/2009 105884 N11(1A)1.24
Backfilled: 12/7/2009 Rig Type: CME 75 Surface Elevation: 2229.5 m (7314.6") | Logged By: R. Stump
Latitude: 35°35.5945 Longitude: 108°19.7719' Location: N11{1A) Sta. 1+400 CL
. =| % v w & gu:(;;:b- ékauge[e Cuttings Groundwater
5 3 g | u:; 2 N - E 5 f MC-2.5° o.nlspzag'l.n Modified California Sample || _Depth. m (fL) Date
EEE | F |3 °|3ES| B [eZEE|S | 2 | £2 B STLA0R a0 e (ot encouniered)
2z | = % AN EE %‘ ES & ST-T0D ThnWaled Sheky Tube
-] & il & |83 & | 2|38 &% |3 £ |22 Visual Classification
0
. WEATHERED SANDSTONE AND
SeT | 32 WEATHERED SILTSTONE -
moderately hard, with silt layers, tan and
0.6 m (2.0 red brown, moist El 22289 m (7312.6 |
' WEATHERED CLAYSTONE - moderately
MC | 30 hard, with clay layers, brown and gray
1 : and ferric staining, moist
2 (BB
%
: . g MC| 4
3 _W : 7%
o AV spr | a3
A 3.5m(11.50 El 23260 m (7303.10

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK)\ LIBRARY KEEINFELDER ALB PLOG.GLB \ 105884 N11{1A11,2.4.GPJ




(KLEINFELDER Borine L Boring # GR9
Bright Pecypie, Arght Solutions. 0 lng Og Sheet 1 of 1
N
Revision: 0
o | Started: 12/7/2009 Project Number Project
E Completed: 12/7/2009 105884 N11(1A)1,2,4
Backfilled: 12/7/2009 Rig Type: CME 75 Surface Elevation: 2234.5 m (7331.0") | Logged By: R. Stump
Latitude: 35°35.6944' Longitude; 108°19.7241' Location: N11(1A) Sta. 1+600 0.9m Lt
- .‘:; - s ¥ GU%ERD Augell' Cuttings I Groundwater
=] - = o = w -y
B 3 2lz.m| 2 AIEENE- 2 |58 [ e ?5'00 246" LD Modifed Calfomia Sempie ||_Depth. m () Date
2ee | Tl |BES|E| |eE|ER(S |3 |Efriangoeeire  |[Duoows
Ez Z 2 KM €528 8| -~ |EE| 28 | = = ES |& sT- B Thaoned Shelby Tube I
EEE E |8 £ |g82| = | o |25 22 | & E | Es " —
So o c |3 & |2=2| | 2 |20 o= | 3 > £ Visual Classification
0 x X
S WEATHERED SILTSTONE AND
x x x SPT1 11 152 WEATHERED CLAYSTONE - with silt
x X x and clay layers, brown and tan, moist
A
n X X
oo ox
fofolile MC | 40 9.1 | 185 60
1 s x & ot 1.1 m(3.5) EL 2233.4 m (7327.5
) WEATHERED SANDSTONE AND
WEATHERED SILTSTONE - fine,
medium strong, with silt layers, brown
and red brown, moist
SPT| 50 139 50 | .20
R 2.3 m (7.5) El 2232.2 m {7323.5)
MC | 5014 SANDY CLAYSTONE - medium strong,
4 1 brown and gray, moist
A%
A AY|L SPT| 63
AV, 3.5m(11.5) EL 2231.0 m (7319.5)

Total Depth 3.5 m {11.5%)

BORING METRIC {SOIL & ROCK) | LIBRARY KLEINFELDER ALB PLOG.GLB | 105884 N11{1A)1.2.4.GPJ




2

-

Boring # GR-10

KLEINFELDER i
Bright Prople. firght Solziors. “. Borlng Log Sheat 1 of 1
N
Rewvision: 0
o | Started: 12/7/2009 Project Number Project
g Completed: 12/7/2009 105884 N11(1A)1,2,4
Backiilled: 12/7/2009 Rig Type: CME 75 Surface Elevation: 2226.0 m (7303.1") | Logged By: R. Stump
Latitude: 35°35.7975" Longitude: 108°19.7491' Location: N11(1A) Sta. 1+799 3.7m Rt
= % ,< w % EU%ER,, é\augef Cuttings Groundwater
b = |- P = -
g 3 2. =& =l > | E 2 |82 T w2 50D 248 LD Modifed Calfomia Semple || Depth. m (R) Date
Tre | 3l o (Bl E| |oEEE(E |2 |AE[iEinsnmen i yeomers)
Bz | £ 5 £ |B3%) 5|~ |2E[ 88| s EE & ST a'oaThn\.iraitadghemyTube
[=Rr=9 = s'm= ‘S = F- o
S8 & g L3 538|322 |35 8% |3 g | £2 Visual Classification
0
el WEATHERED SILTSTONE - medium strong,
rr NS ® with thin sandstone, with silt layers, light
X % x brown, moist
X X X
X x x
I X X L]
s MMC|
1 % x X
x x X
RLEE]
x x ¥ 1.4m (4.5) El, 2224.6 m (7298.6")
/' WEATHERED CLAYSTONE WITH
SILTSTONE LENSES - medium strong,
°|Y| SPT| 26 with clay layers, gray, moist, ferric
2 A staining
/e AVl spT| 30
SPT| 25
3.5m{11.5" EL 22225 m (7291.69

Total Depth 3.5 m (11.5)

BORING METRIC {SOIL & ROCK}\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11(%A)1.2,4.GPJ




@NFELDER ' Borine Lo il ool
N \ g Log ( Sheel 1 of 1
Revision: 0
., | Started: 12/7/2009 Project Number Project
g Completed: 12/7/2009 105884 N11(1A)1,2,4
Backfilled: 12/7/2009 Rig Type: CME 75 Surface Elevation: 2223.0 m (7293.3") | Logged By: R. Stump
Latitude: 35°35.9085' Longitude: 108°19.7368' Location: NI1(1A) Sta, 24000 12.8m Lt
=| = « [ AUGER-. Augor Cutings Groundwater
20 = = 2] T o |~G-
5 3 Ele.m| € =l 2o | E 2 | g2 5 NC-250D 245 D Modifed Cailornia Sample Depth. m (ft) Date
T -~ - = S Ee | E = 2 e ; y My
EEE| 3 [f 51285 ¢ eS| B2 |3 | 2 | S2[EU5-0024r 10 FugSampie B
S = i‘ = TZZ =§ c |58 gg ] 5 gn |8 ST.3°0.D. Thin-Wallad Shelby Tube
52 28 S & & |BE2| 5 | 2|2 &% | 3 E | &2 Visual Classification
0
S Mc | 18 WEATHERED SILTSTONE WITH
xxx : : CLAYSTONE LENSES - medium strong,
X x X with silt and clay layers, tan and brown,
e moist
X X x
X X X
LI
1 5% X SPT | 22 54 19 B
5 1.2 m (4.0) EL 2221.8 m (7289.3)
o WEATHERED CLAYSTONE - medium
e A strong, with clay layers, gray and dark
e brown with ferric staining and gypsum in
/)| SPT | 39 partings and joints, highly weathered to
decomposed
No recovery in split spoon sample at 1.5m (5
ft) bgs
SPT| 34 15.5 89
SPT| 38
3.5m(11.5% El 2219.5 m (7281.8

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK}\ LIBRARY KLEINFELDER ALB PLOG.GLE Y 105884 NT1(1A)1,2,4 GPJ




(KLEINFELDER Boring Log Boring # GR12
right People. Roght Sohrtions Sheet 1 of 1
ot
= Revision. 0
o | Started: 12/11/2009 Project Number Project
E Completed: 12/11/2009 105884 N11(1A)1,2,4
Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2217.0 m (7273.6") | Logged By: R. Stump
Latitude: 35°35.9998' Longitude: 108°19.6653' Location: N11(1A) Sta. 24202 1.5m Rt
- =| % ,¢ w | AVGER-Auger Cutings | Groundwater
- - o = -
5 3 £lz.21 % slz-(2 | 2 | 825 Me-25'¢ 5?22;5‘ LD, Modied Calfria Sample [|_Deptt. m (51 Date
g= = —_ Sy= el Bm= | B - 2 = - 21381
ZEE | F |5 IS ¢ T EE(3 | 2 | SE BT nn e ke [[Not encoumered)
Ez = £ |5 B 1EZEl 5|~ |EE| S8 |2 2 | & |& ST 0.0 Thin-Walled Shelby Tube Il
EE T E | £ |582| = |© 25| 22|58 | 2 Es - — .
coa S & & |E=2| & | =2 |20 &% | 3 = 2z Visual Classification
0
LEAN CLAY WITH SAND (CL)- hard, brown,
SPT( 15 103m(1.0) moist El, 2216.7 m (7272 6') |
WEATHERED CLAYSTONE - soft to hard,
with clay layers, brown to gray, moist,
with sandy zones (fine sand)
MC | 36
1
L Y spT | 37
2 A
e : 7Y spr | 25
3 L
LA SPT | 1057 3.2m(10.5) EL 2213.8 m (7263.1)
Total Depth 3.2 m (10.5")

BORING METRIC {SOIL & ROCK}\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11(1A)1.24.GPJ




( ;;}INFEL DER Borine Lo Boring # GR-A3
\:/mwmm g g Shest 1 of 1
Revision. 0
o | Started: 12/8/2009 Project Number Project
E Completed: 12/8/2009 105884 N11(1A)1,2,4
Backfilled: 12/8/2009 Rig Type: CME 75 Surface Elevation: 2203.5 m (7229.3") | Logged By: R. Stump
Latitude: 35°36.0971' Longitude; 108°19.6033' Location: N11(1A) Sta, 2+400 CL
. = 3 x| m, |k AUGER- Auger Cutings Groundwater
g z ) % - R 2 |= réng_r . %'0053?2:;9" LD, Mosifed Calfomia Sample Depth. m (ft.) Dae
EEE| T W % £2z| € gzl & El2 | &2 | 32 |Eu-3ro0 247 10 Ring Some e
£s = - - 32 £ g o |22 _g = = E& |& ST-3'0.D Thin-Walled Shelby Tube
S8 & g |3 & 882 S| E(23|55|F | £ |22 Visual Classification
0 ,
FAT CLAY WITH SAND (CH}- medium to
- SET| 40 2.6 7 coarse sand, some fine gravel, hard, light
/ brown, moist
1 —éx SPT} 2 141 5Lfo23 LIm(335) El 2202.4 m (7225.8)
YODA WEATHERED CLAYSTONE - medium
) v strong, with clay layers, brown and gray
: /_ with yellow and ferric staining, moist
/X SPT| 26
2 /._
: X SPT | 41 1.3
3 / i
7o With gypsum ecrystals in partings and joints at
0072 ) (Ell R 3m (10 ft) bgs
A 35 m(11.5) EL 2200.0 m (7217.8)

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALE PLOG.GLE\ 105884 N11{1A)1.2.4 GPJ




o
KLEINFELDER Boring Log

Boring # GR-14

Bght Peopis. Ripht Sohetions. Sheet 1 of 1
N
\/ Revision; ©
o, | Started: 12/9/2009 Project Number Project
g Completed: 12/9/2009 105884 N11(1A)1,2,4
Backfilled: 12/9/2009 Rig Type: CME 75 Surface Elevation: 2202.0 m (7224.4") | Logged By: R. Stump
Latitude: 35°36.1873" Longitude: 108°19.5325' Location: N11(1A) Sta. 2-+602 0.9m Rt
g
- = ,‘ w |k AUGER- Auger Cuttings Groundwater
5 § g |, - é IENE- é g S e T T o T B e ple ||_Depth. m (ft.) Date
Sez | 3 M SRS E| [ ER|E | g | iR Mot o
£z 2 £ ‘_E:_ t ESE| & - ;g A5 = 2 §§ &% 5T-30.D. Thin-Wallett Shelby Tube
S8 &8 S |8l & |28z R |G (35| &% |5 | £ | 52 Visual Classification
0 —, .
7 SANDY LEAN CLAY (CL)- hard, light brown,
: 7 0.6 m (2.0) EL 2201 4 m (7222.4'
WEATHERED CLAYSTONE - with clay
MC | 40 layers, brown and gray with ferric
staining and yvellow mineral deposits
7N spr |
2 7
. : V| ser | 36
3 4
“ /e ) With fine sandy zones at 3m (10 fi) bgs
AV | SBT | 63417
s 3.5m11.5) EL 2198.5m (7212.9

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK}\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11(1A)1,2,4 GPJ




( ¥ Boring # GR-15

KLEINFELDER Boring Log

e
\/ Revision: ©
o, | Started: 12/9/2009 Project Number Project
E Completed: 12/9/2009 105884 N11{1A)1,2,4
Backfilled: 12/9/2009 | Rig Type: CME 75 Surface Elevation: 2199.0 m (7214.6") | Logged By: R. Stump
Latitude: 35°36.2507" Longitude: 108°19.4275' Location: N11{1A) Sta. 24800 4.0m Rt
- % K m R euc(;;ERb- Suger Cuttings Groundwater
20 = = =3 = - -
5 3 - PIR= E.,; #l 2= 3 E 53 :ggT-EZE)'OO?‘ZZgFIbDTModIgMGalifomiaSnmple Depth. m (ft) Date
EEE | R S IBES B (e | EENS | T |22 (5000 0 e s (ot cncountered)
£z | £ i R HE RS i; 3 £ | B |2 ST-30D Thinwalled Sheloy Tube
=a & S 13 & |2&2| | 2 [2E| &£2 |3 £ |22 Visual Classification
0 0
% SANDY LEAN CLAY (CL)- hard, light brown,
: SPT| 22 dry 10 moist
7% 0.5m (1.5) EL 2198.5 m (7213.1)
EEE WEATHERED SILTSTONE - medium strong,
i with silt layers, brown and gray with
xxx Ml MC| 39 166 | 156 90 ferric staining
14X is
X X X
X X x
X X X
X X X
xx x
X X X
X oxox SPT|. .30 13,5 47 18
p J o
X x X
X x x
X X X
r s Y| seT) 30
x % x
o X X
3 x % x
X X X
xxx SPT | 26
x X x 35mill5) EL 2195.5 m (7203.1%)

Total Depth 3.5 m (11.5")

BORING METRIC {SOIL & ROCK) \ LIBRARY KLEINFELDER ALB PLOG GLS \ 105884 N11(1A)1,2,4 GPJ




( KLEINFELDER Borine Lo Boring ¥ GR-16
N g Log Sheet 1 of 1
S —
Revision: 0
., | Started: 12/9/2009 Project Number Project
g Completed: 12/9/2009 105884 NI11(1A)1,2,4
Backfilled: 12/9/2009 | Rig Type: CME 75 Surface Elevation: 2193.0 m (7194.9') | Logged By: R. Stump
Latitude: 35°36.3133" Longitude: 108°19.3027° Location: N11(1A) Sta. 3+020 5.5m Rt
" - g " e gur‘sssnb- éA:gar Cuttings Groundwater
= 3 N % 3 2~ | = 2 §§ f wl.c;:_r Y ogp‘;ag] LD, Whodifed Caldaria Samp Depth, m (ft ) Date
EEE | Z S [EES| B |3/ ES|3S | 2 |32 |5 UC5r0D 241D Fung Samme LRI Tt
E= = £ 5| £ |155¢)| & 25 25 |2 2 | E5 [& sT-30D ThinWaked Snelby Tube
SEE | E |H E|EE2| | S |25 22 |5 | 2 |B:
CE A C [a| & |222| x| 2 |E0| c£ |5 = | 22 Visual Classification

=

% SANDY LEAN CLAY (CL)- stiff, light brown,
: j/% SPT | 18 : 03m(1.0) moist EL 2192.7m (71939 |

WEATHERED CLAYSTONE - medium
strong, with clay tayers, brown with
calcite deposits, moist

MC | 45

L SPT. | 26

/e SaY BPT | 21

/AN SPT L 29
3.5m(l1L.5" EL 2189.5 m (7183.49

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A11.24 GPJ




(e
. Boring # GR-17
KLE,
INFELDER Boring Log P
N —
Revision: 0
., | Started: 12/9/2009 Project Number Project
g Completed; 12/9/2009 105884 N111A)N,24
Backfilled: 12/9/200% Rig Type: CME 75 Surface Elevation: 2191.5 m (7190.0") | Logged By: R. Stump
Latitude: 35°36.3641' Longitude: 108°19.2182 Location: N11(1A) Sta. 3+200 1.8m Lt
=| 2 ,g w | % AUGER - Auger Cuttings Groundwater
o a0 = 2 2] £ o (= G- GrabSample ™~
5 3 g lz.0 "E“ 5| 2=t E ER M- 26" 0.0. 246" LD, Modifed Calfomia Sample Depth, m (fi) Date
EEE| E i L |E53] 8 eS| EZ|S | 2 | £2 [E U55-0D 24710 Ring Samme (Pot encouniered)
£z = 2 KWl elg2z| E o |EE2| 8|2 2 & |& ST-3 0O, Thin-Walled Shelby Tube
Es 5| £ |5 5 (B2 = | |ZE8| 2|5 | B | B3 . ——
68 & S |a| & |E22| 2 [ 2 |ES| 6= |3 s | 22 Visual Classification
0 ¥, - .
7 MC| 37 116 | 139 P SANDY LEAN CLAY (CL)- firm, with calcite,
: light brown, moist
/ 0.6 m {2.0) EL 2190.9 m (7188.0)
WEATHERED CLAYSTONE - with clay
layers, highly weathered to decomposed
SPT) 13
SPT | 13 126.]
2.1 m{7.0% El. 2189.4 m (7183.0)
WEATHERED CLAYSTONE - medium
strong, with clay layers, brown, moist
SPT | 26
" With thin fine sand layers at 3m (10ft) bgs
5PTH 21 156 47 | 19
SPT | 37
With thin sandstone layers at 4.9m (16 ft) bgs
SPT| 24
SPT| 46
6.6 m(21.59 El. 2184.9 m (7168.5)

Total Depth 6.6 m (21.5")

BORING METRIC {SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11(1A)1,2.4 GPJ




@NFELDER Boring L Soring # CR19
Brignt Peopie. Arpht Sokstiors. o g Og Sheet 1 of 1
\—//
Revision: ©
., | Started: 12/9/2009 Project Number Project
g Completed: 12/9/2009 105884 NI11(1A)1,24
Backfilled: 12/9/2009 Rig Type: CME 75 Surface Elevation: 2179.0 m (7149.0%) l Logged By: R. Stump
Latitude: 35°36.4405' Longitude: 108°19.1098" Location: N11{1A) Sta. 3+398 3.7m Lt
= 3 s | 2, |& AUGER- Auger Cutings Groundwater
] = z [} =D = .
£ 3 | P - SENEEERE IS zi.soobBTz:gg'l LD, Modifad Caldoria Samp Depth. m (ft.) Date
CIeps g ,‘E 5 é £l ¢ 23| £ E1S z 2; £ u.3"0D 247 (D Rjn:bsemh (Not encountered)
Ezz | £ 5| 2 |E2%| 5| o |28 858 |2 | 2 | ES & ST-3 0D ThinwWalled Sholby Tube
eEEE E |B £ 15e2| =|o |28l pZ2 |5 2 | Es : P—
S8 2 G |8 & |22 & | 2 |20 5¥ [ 3 £ | &2 Visual Classification
0 -
LEAN CLAY (CL)- brown, moist
SPT 1 0.3 m (1.0 El 2178.7 m (7148.0)
WEATHERED CLAYSTONE - with thin sandy
layers, with clay layers, brown, moist
14 Z : / MC| 38
2 /Y| spT | 38
2 A
Ve | spT |29
3 L
2 (il L
7/ 35m11.5) EL 2175.5 m (7137.5)

Total Depth 3.5 m (11.5

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11(1A)1.2,4 GPJ




(/\ Boring # GR-19

KLEINFELDER i .
Brght Secple. At Solutions. BOl'll'lg Log ( Sheet 1 of 1
&//
Revision: 0
o, | Started: 12/9/2009 Project Number Project
g Completed: 12/9/2009 105884 N11(1A)1,24
Backfilled: 12/9/2009 | Rig Type: CME 75 Surface Elevation: 2178.5 m (7147.3") | Logged By: R. Stump
Latitude: 35°36.5232' Longitude: 108°19.0455' Location: N11(1A) Sta, 3+582 1.8m Lt
- =| 2 - 2 [& AUGER- Auger Cunings | Groundwater
- ] = -
g 3 -3 = %“ = - | E z 2 _S = SET'%B?W?;“E'EPTM“ET Caliiomia Sample [|_Depth. m (i) Dae
Eo = = ZEs el | E = g s - 0. 1.38" LD, Tub
2EE | B T'-'E‘ S [§53| ¢ gz 2|2 z | Z2|Eu-3ron 247 1D Ring Sampin [| ot encountered)
52| E [ E|5EE|E |22 Siu 2 | 2 | R [ 57-30D ThinwWaked Shoky Tube I
ESE | & (3| 5 |2EE| 5 | 2|25 &% % | £ | &2 Visual Classification
0
= WEATHERED SILTSTONE - with silt layers,
X x x SPT| 22 54 .21 light brown
x % x |\
L]
£
XX X e
1 Jdxxrx XSPTA o] 14.8 9%
x X X
X X% X 3
E
X X X
X X X § 3
x X X X SPT | .32
x %X X
3 ool &
X X X
X X X
x x x ||
X X X W. 1 ini 2- »
R X Tl 50 v ith ferric staining at 2.3m (7.5 ft) bgs
x x X
ol | oy
X X X
3 dx o= x
x X X P
e X SPT| 38
x % x 3.5m(l11.59 EL 2175.0m (7135.8")

Total Depth 3.5 m (11.5)

BORING METRIC {SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG GLB \ 105884 N11{1A)1,2.4.GPJ




b " . Boring # GR-20
KLEINFELDER ( Boring Log
\/"‘W""ﬂ""wm . Sheet 1 of 1
Revision: ©
., | Started: 12/9/2009 Project Number Project
E Completed: 12/9/2009 105884 N11(1A)1,24
Backfilled: 12/9/2009 Rig Type: CME 75 Surface Elevation: 2169.0 m (7116.1") I Logged By: R. Stump
Latitude: 35°36.6293' Longitude: 108°18.9802" Location: N11(1A) Sta. 3+801 1.8m Rt
. N " w |2 EU%ERE Juger Cutings Groundwater
= = 15 oo - -
5_ ] N P % 3 2. | E ER R me - ?5-0 OB'.’IZG.@'I LD Modified Calomia Sample Depth. m (ft) Dae
ZEE | 3 3] S EE3| ¢ eS| 5|5 | 2 | SZ|F 050024210 Fung Sompie e
2z = £ |5 £ |E5E| 2| |2E| 85| 2 | §& |& ST 3 0D Thin-Walled Sholby Tube
EEE | E S |EEE| 2|25l 22| 5 | B | Es . PP
S8 38 c 3| & |2=2| & | 2 [ES] 8= |3 £ |22 Visual Classification
0
bz - 02m (0.5} LEAN CLAY (CL})- brown, moist EL 2168 8 m (7115.6) |
Vi ik WEATHERED CLAYSTONE - with calcite,
with clay layers, brown and tan, moist,
highly weathered 1o decomposed
st | 10 No sp]l;;;S spoon sample recovery at 0.8m (2.5 fi)
MC| 24
With thi dstone 1 t2.3m (7.5 ft) b
SPT- 5 ith thin sandstone layers at 2.3m ( ) bgs
3
N SPT | 49
§ 3.5 m(11.5) EL 2165.5 m (7104.6)

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG GL3 \ 105884 N11{1A)1,2,4.GPJ




N
. Boring # GR-21
(KLEINF'ELDER Borlng Log onng
Ny e s Sheet 1 of 1
Revision: 0
o | Started: 12/9/2009 Project Number Project
g Completed: 12/9/2009 105884 N11(1A)1,2,4
Backfilled: 12/9/2009 Rig Type: CME 75 Surface Elevation: 2164.5 m (7101.4") | Logged By: R. Stump
Latitude: 35°36.8231" Longitude: 108°18.8641' Location: N11(1A) Sta. 4+198 1.8m Lt
. = 3 v 0 (% eu%enb- é\augar Cuttings | Groundwaler
% = 3 £ (s u'é s Sl 221 z ZE 5 ME'I: ?5'0?’2’.4{_%0. Modified Callfornia Sample [| Depth. m (i) Daie
S22 03 | SIBES| B | (D) EE|E | 3 | lEriasueuse [t eocoumer
E== | £ 5| 2 |E25| 5|~ |ZE[25|2 | 2 | ER |& ST 500 Trinwated Shelby Tube Il
EEE g E 22E| £ |5 |(B8E| pZ | B 2 Eg . : :
S8 8 C & & |E=Z2| &l 2 E0| S=| 3 = 2z Visual Classification
" -
13 POORLY GRADED SAND (SP)- fine grained,
loose, light brown, dry
' 0.6 m (2.00 El 2163.9 m (7099.4)
NI I SILTY SAND (SM)- fine, medium dense,
P kKN 24 44 ] 137 46 brown, dry
1.2 m (409 EL 2163.3 m (7097.4)
% LEAN CLAY WITH SAND (CL)- firm, brown,
. : dry
MC| 42 128|151 49 | B
2 1 //"; 2.1 m(7.0) EL 2162.4 m (7094.4')
SILTY SAND (SM)- fine, loose, brown, dry,
porous
LY seT | s
iy 2.9 m (9.5 El. 2161.6 m (7091.9)
3 —/%‘ 1 SILTY LEAN CLAY (CL-ML}- hard, brown,
%% Mc | 37
2% 3.4 m{11.0) EL 21611 m (7090.4%

Total Depth 3.4 m (11.0°)

BORING METRIC (SOIL. & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A)1.2,4.GPJ




( : . Boring # GR-22
KLEINFELDER Bormg Log
\/*"’*M-mm Sheet 1 of 1
Revision: o
o, | Started: 12/9/2009 Project Number Project
E Completed: 12/9/2009 105884 N11(1A)1,2,4
Backfilled: 12/9/2009 | Rig Type: CME 75 Surface Elevation: 2167.0 m (7109.6') | Logged By: R. Stump
Latitude: 35°36.9281' Longitude;: 108°18.8287" Location: N11{1A) Sta. 4+400 4.6m Rt
=| % - = |4 .aUGGERb- é\auge{' Cuttings Groundwater
_E _lén ; s, v-=1 =3 =t oo | E E g g E MC - ?5‘ ng 2487 I.D;I.Modlf»eu Caliiomia Sample ||__Depth. m (fl.) Date
ZEE | 3 O[5 [EES| B | (e EZ|S | Z |2 |E U002 i0 fung e (Mot encouniered)
E= = £ 5l £|822| 8| o |2E| 22|32 2 | & [#& s7 3 0.0 Thin-walied Sheivy Tube
EE E g |5 E |282| 2 | & |25 02 | & E Es . : :
1] S |la| & |22 & 2 |28 52|35 £ |22 Visual Classification
0 — - ,
A SILTY SAND (SM)- fine grained, loose to
A5 15 medium dense, brown,
1 _::.. Y ._.:‘: 16 8.5
IR 25
2 ._':_:_ .
L ser a2
cE 2.7 m (9.00 El. 2164.3 m (7100.6')
V LEAN CLAY (CL)- firm, brown, moist
s
. / SPT| 20
: ///' 3.5m(11.5) EL 2163.5 m (7098 1%

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALE PLOG.GLB \ 105884 N11{1A)1,2,4.GPJ




7N
. Boring # GR-23
(KLEINFELDER Bonng Log u
N, o Pros. tg sk Sheet 1 of 1
Revision: 0
o | Started: 12/9/2009 Project Number Project
E Completed: 12/9/2009 105884 N11(1A)1,2,4
Backfilled: 12/9/2009 Rig Type: CME 75 Surface Elevation: 2171.0 m (7122.7") I Logged By: R. Stump
Latitude: 35°37.0350 Longitude: 108°18.8161" Location: N1#{1A) Sta. 4+600 2.4m Lt
- = 53: ‘ » e eu%ERb- ékauget Cutlings Groundwater
=] o =g |- -
B 3 |, «| 2 HIENE E |5:8 5 MC e 25 D 546 LD, Modiied Calformia Semple [|_Depth. m (fL) Date
SEE | 3 [f| S |ZES| B el  2E|S | = | 2| FLE0% a0 e Sl L T
?E'EE £ 4 & §§'§ |l o |EE 22|z = 5% |2 stiron fhh-WaIednghalbyTube
ET & E‘ H E 232 2| 5|28 22 | & Z Es
S & C |&] & |[E=8| e | 2 |ECG]| 22|35 E | £Z Visual Classification
0 SILT WITH SAND fine grained, 1
spT| 8 43 brown, dry (MLY- fine grained, loose,
MC| 19 36
SPT| 13 7.5 71
SPT 21 2.6m(8.5) EL 2168.4 m (7114.2)
) CLAYEY SAND (SC)- fine grained, medium
2.9m(9.5) dense, brown, dry El 2168.1 m (7113.2)
SILTY SAND (SM)- fine grained, loose,
sPT| 8 Ll
35 m{1L5 EL 2167.5m (7111.2%

Total Depth 3.5 m (11.5')

BORING METRIC (SOIL & ROCK) i LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A}1.2 4. GPJ




~

(/-\ . Boring # GR-24
KLEINFELDER Boring Log St 1 of 1
. Revision: 0
o | Started: 12/5/2009 Project Number Project
g Completed: 12/9/2009 105884 N11(1A)1,2,4
Backfilled: 12/9/2009 Rig Type: CME 75 Surface Elevation: 2176.0 m (7139.1%) | Logged By: R. Stump

Latitude: 35°37.1411"

Longitude: 108°18.7913'

Location: N11(1A) Ste. 4+800 2.4m Lt

= 2 ‘ :0 | & AUGER - Auger Cuttings | Groundwater
=5 2| 2 ] £ = G - Grab Sam
5 = g2 lz,o =.; 3 2. | E z g g = NC 25 0D 245" |, Modiied Calforia Sampie [|_Depth. m () Date
[ — Zg= | EE | 2 = "% [& SPT-2"0.0.1.38" 1.0 Tube a
222 | & .‘E v [EE%| ¢ 2zl 552 2 | Zg |Eu-3-0D 247D Ring Sampie. | ot encountered)
RN EHEE EHIR-H 2 | BN |2.ST-3 0D Thiwated Sy Tube If
-] = E |ERE| = EE Z | & 2 . . .
S& 8 E |5 & |282| & |2 |28| &5 5 | £ | 22 Visual Classification
0 -
S s SILTY SAND (SM)- fine grained, loose,
AJedqf| SPT4 6 brown, dry
X SPT| 9
. :'. X SPT.| &
p 0 54 B FY
SH
" "1 SPT 18 34mLD) El. 21726 m (7128.19
R 3.5m(11.59SANDY LEAN CLAY (CL)- hard, browl, 2925 m (7127.6) |

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLE \ 105884 K11{1A11,2.4 GPJ




) . Boring # GR-25
(KLEINFELDER { Boring Log :
pmm.nwmm \ Sheet 1 of 1
N ]
Revision; 0
o | Started: 12/9/2009 Project Number Project
g Completed: 12/9/2009 105884 N11(1A)1,24
Backfilled: 12/9/2009 | Rig Type: CME 75 Surface Elevation: 2179.0 m (7149.0") | Logged By: R. Stump
Latitude: 35°37.2547 Longitude: 108°18.7589" Location: N11(1A) Sta. 5+004 0.9m Rt
w . "3 - - EU%ERB' SAuger Cuttings Groundwater
= > i1} = - -
I 3 £z .7 % S 2= | E ERN k: o ok ;:'f"ogc-:sz‘%;?', LPgModied Callomia Sampl Depth. m (f) Date
£EE g .'g : ~§§‘3 £ =4 E: = %‘ 2; Ea-a.'on z.4é'|n'mn35amp (Not encountered)
Es = 2[4 g2 £ |28 iiu ';_ 2 5K |& ST- 30D Thn-Wslled Shelby Tube
S5& & E (8 & |88 5 | B (3G &% |3 = | &2 Visual Classification
¢ .
SANDY SILT (ML)- loose to medium dense,
SET]..9 5.2 light brown, dry
1 MC| 22
MC _ 18 78 _ I_4.3 64
2.1 mit.0h El 2176.9m (7142.0Y
: POORLY GRADED SAND WITH SILT
Mc| 27 (SP-SM)- loose, light brown, dry
SPT| 11
35m (1159 EL 21755 m (7£37.5")

Total Depth 3.5 m(11.5")

BORING METRIC (S0IL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG GLB \ 105884 N11{1A)1.2,4.GPJ




o

Boring # GR-26

KLEINFELDER i
N =rels Bormg Log Sheet 1 of 1
Revision: 0
o, | Started: 12/9/2009 Project Number Project
E Completed: 12/9/2009 105884 N11(1A)1,2,4
Backfilled: 12/9/2009 Rig Type: CME 75 Surface Elevation: 2172.5 m (7127.6") I Logged By: R. Stump
Latitude: 35°37.3497" Longitude: 108°18.7127' Location: N11(1A) Sta. 5+201 2.7m Lt
. =| 2 - w |t eut‘gsnb. él\ugeil' Cuttings Groundwater
ool sl Bleee| 3| |2 22| | D |25 S ol | mha ) D
£EE s g 5 ’E EE £ B3 2- |3 £ ’_:‘é Er' U.3°0D 242" 1D Flin; Sampm}r]a (Not encouniered)
Es s £ l¢l =532 8| 2 |E2 25| =2 2 5 & |# ST-3" 0D Thin-Walled Shelby Tuba
Eg & E ¥ £ |52 = | & |ZE| p2 | & E Es " r—
Sa s O @ B |ExZ] e | 2 |20 e% |3 = 2z Visual Classification
0 — :
B8 )‘ Mmc | 1 SILTY SAND (SM)- fine grained, loose, light
RENAR A browm, dry
0.6 m 2.0 EL 2171.9 m (7125.6)
R Al SILTY CLAYEY SAND (SC-SM)- fine
1. grained, loose to medium dense, light
1 _%- X SPT| 19 brown, dry
. g '._'X SPT| 8
2 5721
%— ; 21 mi7.0) EL 21704 m (7120.6)
: || POORLY GRADED SAND (SP)- fine grained,
; X loose, light brown, dry
SPT 8
3 w :
X SPT| 10
. 3.5m(11.5) EL 2169.0m (7116.1)

Total Depth 3.5 m (i1.5)

BORING METRIC (SOIL & ROCK) | LIBRARY KLEINFELDER ALB PLOG.GLB 1 105884 N11(1A[1,2.4.GPJ




(e
. Boring # GR-27
KLEINFELDER
\—/mm.nwmu Borlng Log Sheet 1 of 1
Revision: ©
., | Started: 12/9/2009 Project Number Project
X | Completed: 12/9/2009 105884 N11(1A)1,2,4
Backfilled: 12/9/2009 | Rig Type: CME 75 Surface Elevation: 2186.0 m (7171.9') | Logged By: R. Stump
Latitude: 35°37.4393' Longitude: 108°18.6409" Location: N11{1A) Sta. 5+400 2.1m Lt
- - :g' v @ | g AUGER- Auger Cutings Groundwater
5 3 2. = 2 = »_| = 2 | 2 | MC-25 0D 246 1D Modifed Caliomia Sample ||_Depth. m () Date
EEE 5 Lf = |2 £} g?’ EE |3 = £ :E apgzégoz :-ZS‘EI.DIDR‘TUbS? s“":’" (Not encountered)
;;; %_ £ % < |5E% APNEEIR-EE 2 §§ & ST 30D Thn-Waliod Sheloy Tube
S8 | & |3 & |28s| 2|2 |23 8%|5 [ = | &2 Visual Classification
0
% SANDY LEAN CLAY (CL)- fine grained, hard
. // SPT | 26 114 i9 16 to firm, light brown and brown, dry
1 _%X SPT| 10 ) 7.1 60
: %x SPT| 9
. V4 21 m (1.0 EL 21839 m (7164.9)
o fold POORLY GRADED SAND WITH SILT
4y (SP-SM)- fine grained, loose, light
11Y] SPT -9 brown, dry
SPT-[ 11
3.5m(11.5) EL 2182.5 m (7160.4)

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG .GLE \ 105684 N11(1A}1.24.GPJ

Total Depth 3.5 m (11.5")




(/_\ . Boring # GR-28
KLEINFELDER Bormg Log
\_/mmumrmm Sheet 1 of 1
S
Revision: 0
o, | Started: 12/9/2009 Project Number Project
E Completed: 12/9/2009 105884 N11(1A)1,2,4
Backfilled: 12/9/2009 Rig Type: CME 75 Surface Elevation: 2190.0 m (7185.0") | Logged By: R. Stump
Latitude: 35°37.518%" Longitude: 108°18.5525' Location: N11{1A) Sta. 5+600 1.2m Lt
. =| N w & au%snb- Sl\augethumngs Groundwater
| 2| Blsezl s gl 2o |2 | 2 | B2 |5 Me z5 0D 2460 Mosten Caorn Sampie | Depthom(B) | D
E= = = lg| = |52 g |l al|le2 2|2 £ S/ |« ST-3 0.0 Thin-Walled Shelby Tube
eEE E |5 £ |B52| = | |2E| 22| 5 | B2 | Bz - —
co o g |3 & |2=2 8| & |ZE0| 52|35 £ £z Visual Classification
0 — .
L SANDY LEAN CLAY (CL)- fine grained, firm,
; % SPT| 19 brown,
1 m% X SPT| 15
§ 7R 1.4 m @5 EL 2188.6 m (7180.5)
N6 o SILTY SAND (SM)- fine grained, loose, light
X brown, dry
Lty seT | 7
SPT 7
2.9m (9.5 EL 2187.1 m (7175.5"
POORLY GRADED SAND WITH SILT
(SP-SM)- fine grained, loose, light
SPT| 8 brown, moist
3.5mil11.5 El. 2186.5 m (7173.5"

Total Depth 3.5 m (11.5")

BORING METRIC {SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLDG.GLE \ 105884 N11(14)1,2.4.GPJ




@NFEL DEFR Boring L Soring # SR
ign o s Slimors oring 1.0g Sheet 1 of 1
N
Revision: ©
., | Started: 12/9/2009 Project Number Project
g Completed: 12/9/2009 105884 N11(1A)1,24
Backfilled: 12/9/2009 | Rig Type: CME 75 Surface Elevation: 2194.5 m (7199.8') | Logged By: R. Stump
Latjtude; 35°37.5635' Longitude: 108°18.4907' Location: N11{1A) Sta. 5+722 3.7m Lt
o =l % ‘ w & aucg:tb- éluger Cuttings { Groundwater
g 3 . % gl 2= | E z g 4 2‘.‘;5{ 25" c?;;p'z;:s-lm_rmt?alm Caitrnia Sarmple ||_Depth. m () Date
S = -— s 8 =l z=|.= - S - D 1.38* Sample
$EE | 3 [ & R HEFE £ |22 |[E -3+ 0.0 242 | D Ring Semmg [|0Not cncoumtered)
22| £ [ g s2El 8| |88 2212 | £ |5 ST - 3* 0D, Thin-Walled Shelby Tube [
S22 E |3 & (222 2 | € |28 8% |3 £ | £2 Visual Classification
0 .
e SANDY SILT (ML)- fine grained, hard 10 soft,
: light brown, dry
1 MC 12 62 | 12.7 57
SPT}| 7 ] 7.2 NV NP
p
SPT| 6
3 ]
SPT| 7 51
35m(lL5) EL 2191.0 m (7188.3)

Total Depth 3.5 m (11.5)

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALE PLOG.GLS \ 105884 N11(1A)1.2.4.GPJ




(/\ . Boring # GR-30
KLEINFELDER Bormg Log
\/nwm.msw Sheet 1 of 1
Revision: 0
o | Started: 12/9/2009 Project Number Project
g Completed: 12/9/2009 105884 NI1(1A)1,2,4
Backfilled: 12/9/2009 Rig Type: CME 75 Surface Elevation: 2197.0 m (7208.0") I Logged By: R. Stump
Latitude: 35°37.5886' Longitude: 108°18.4509' Location: N11(1A) Sta, 5+800 CL
R = % " w | E gucéeab- Auge:uCuttmgs Groundwater
= = ) = - -
5 = 2. |2 = = | = E |8 if, = e 2o O 3 46" LD Modibed Calforria § Depih, m (fL) Date
fez | g o [Ee 0| (S EE|E | 5 | pEEEEREETTT N g
EZZ | £ 5| 2 1E=gl 5|~ |3E| 5|2 | E | B2 |2 57500 Thinteled Shelby Tube
e £ | EES| = | o |28 22 | & E | 23 - —
- O & & |E=2| 2| 2 |2E8| o= |3 T | 2F Visual Classification
0
SILTY SAND (SM)- fine grained, loose to

SPT| 15 medium dense, light brown, dry

MC‘ 14

SPT| 8

SPT{- 8

3.2m{10.5") El 2193.8 m (7197.5
SPTy 20 WEATHERED SANDSTONE - weak, with
3.5m(11.5) sand layers, light brown and red bERO193.5 m (7196.5)
dry

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A)1.2,4.GPJ




2N
. Boring # GR-31
(KLEINFELDER Boring Log =
vmm.mm Sheet 1 of 1
Rewisior; 0
o, | Started: 12/10/2009 Project Number Project
g Completed: 12/10/2009 105884 N11(1A)1,2,4
Backfilled: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2200.0 m (7217.8" | Logged By: R. Stump
Latitude: 35°37.6575" Longitude; 108°18.3509 Location: N11(1A) Sta. 6+000 CL
R =l % B w |2 gucasnb- s.:.uger Cutings Groundwater
o = = o 2w |- G-
5 g g | 2 % SN 2 | B2 3 M- ;.’5-0 o:B. 246" LD Modifed Caltomia Sample {_Depth. m (ft.) Datc
Eo = = > |58< | B2 | & b 7 |2 - 1.38" |.D. Tu
é‘?f‘ 2 f‘: S 'ég‘; H £z FHE 2 ;; £ U-S'ZE)DZ{Z‘:.DRE bseamh {Not encountered)
£ £ E" _é E.. E’E; ;g 8 gé bg g_ _; §? vy ST-3"0.D. Thin-Walied Shalby Tuba
85 a c |a| & |22 = | = [ES| 2|5 = 22 Visual Classification
0 SILTY SAND (SM)- fin ined, |
e grained, loose,
SPT|. 9 82 H v bro‘”-n' moisl
0.6 m (20" EL 2192.4 m (7215.8}
LEAN CLAY WITH SAND (CL)- fine grained,
MC | 18 13.0 | 159 7 soft, brown, moist
1.7 m {5.5" EL 2198.3 m (7212.3)
SPT |13 WEATHERED SANDSTONE - with sand
layers, red brown, highly weathered to
2.1 m (7.0 decomposed EL 2197.9 m (T21(:8") |
CLAYEY SAND (5C)- fine grained, very loose
to loose, with silt, brown, moist to very
SPT| 3 16.1 29 ¥ 1
SPT| 12
35m(1l.5" El 2196.5 m (7206.1)

Total Depth 3.5 m (11.59

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLE \ 105884 N11(1A)1.24.GPJ




(KLEINFELDER Borine Lo Boring # GR32
Rright Pecple. Riph Sohstions. rmg g Shest 1 of 1
\"‘-:'/’
Revision: 0
o, | Started: 12/10/2009 Project Number Project
2| Completed: 12/10/2009 105884 N11(1A)1,2,4
Backfilled: 12/1012009 | Rig Type: CME 75 Surface Elevation: 2200.5 m (7219.5) | Logged By: R. Stump
Latitude: 35°37.6960° Longitude: 108°18.3043" Location: N11{1A)} Sta. 6+100 11.6m Lt
- = % v o |g AUGER- Auger Cutings Groundwater
=| Z o Su |=mG- iy
5 __ | 3 Elz.2| £ 7l 2z~ | E 2 25 < Me 25 O.Dp.gd!_S'IIDTModifmd Callfornia Sampie [L_Depth. m (ft) Date
Sze | 3 [ clEes B [efET|E |2 |fE[ranntiene Bie encomnrsh
Ezz | £ |5 = |E2E| 5| |EE| 232 2 | & |& 5T-3 0.0 Thin-Walied Shelby Tube
EEE E s |55 =S |8 22| & d | Es - —
SE & C |# & |82 a | 2 |EC| x| 5 =z | 22 Visual Classification
0 . .
MC| 31 SILTY SAND (SM}- fine grained, medium
dense, brown, moist
Mc| 20
1.2 m (4.0) El. 2§99.3 m (7215.5)
WEATHERED SANDSTONE - with sand
L5m(5.0) layers, red brown, highly weatherd?. 2199 0 m (7214.5")
decomposed
SPTdud CLAYEY SAND (SC)- fine grained, very loose
to loose, dark brown, very moist
MC B
Mc| 19
34 mill0) EL. 2197.1 m (7208.5)

Total Depth 3.4 m (11.07)

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A}11.2 4.GP)




N
. Boring # GR-33
(KLEINFELDER Boring Log .
\me-mwm Sheet 1 of 1
Revision: 0
., | Started: 12/10/2009 Project Number Project
‘g Completed: 12/10/2009 105884 N11(1A)1,2,4
Backfilled: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2201.5 m (7222.8") | Logged By: R. Stump
Latitude: 35°37.7288' Longitude: 108°18.2502' Location: N11{1A) Sta. 6+200 9.1m Lt
Y =| % . » L eu%ERb- é\auge[a Cuttings Groundwater
5T % z |5 & |E8S| B e EEl S = £v B -2700 1.38° 10 Tu {Not encountered)
S| E [ eiEse| P |55 az]z | | 3B (5 LR RS
EEE | F | EI352| = |8 |82(2215 | B |25 . —
va o G |8 & |ExE| e | =2 [ECl =223 = £Z Visual Classification
0 — :
% SANDY LEAN CLAY (CL)- fine to medium
3 / SPT( 41 94. . 6l grained, hard to firm, brown, moist
1 _Zx SPT | 15 ! 12, 32 14
/%X SPT | 46 i 1.8 m (6.0 E1. 2199.7 m (7216.8)
P WEATHERED SANDSTONE - fine grained,
3 with sand layers, light brown, moist,
highly weathered to decomposed
2.4 m (8.0 EL 2196.] m (7214.8)
SPT {20 - WEATHERED CLAYSTONE - medium
strong, with clay layers, gray
3.0m (10.0) ElL 2198.5 m (7212.8)
WEATHERED CLAYSTONE - medium
SPT | 48 : strong, with clay layers, light brown with
3.5m(11.59 iron staining EL. 2198.0m (7211.3") |

Total Depth 3.5 m (11.5)

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALE PLOG GLB 1 105884 N11{1A)1.2,4.GP




@NFELDER Borine L Boring ¥ GR-34
Bright Prapée. Aight Sakninea orlng Og Sheet 1 of 1
\\"—J
Revision: ©
o, | Started: 12/10/2009 Project Number Project
Z | Completed: 12/10/2009 105884 N11(1A)1,24
Backfilled: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2206.0 m (7237.5") | Logged By: R, Stump
Latitude; 35°37.7672' Longitude: 108°18.1248' Location: N11{1A) Sta, 6+400 4.9m Lt
R =l % ,‘ w & ‘S,U%ER,,' Joger Cuttings Groundwater
= - 3 = ay -
E | 3 £lz.21% S 2= | E ERN o :1:_5'00;6‘:' %gg' LD, Modifed Calforia Sampe | Depth, m (fi.) Dae
EE = = | SEZ| ¢ o |E2 2|3 = S & [« 5T.3 0.0 Thin-Walled Shelby Tube
EEE| E |9 E|E52|=|o (25| 22|52 | B | Bs —
S2 4 S |8 & |£E=2]| & | = |20 22|35 E £z Visual Classification
| J— : :
LT SILTY SAND (SM)- fine to medium grained,
R R I medium dense, light brown, dry 10 moist
SPT|. . %
With rootlets from 1.5m (5 fi) bgs

SPT|. .10

SPT | 27

SPT |22

3.5mi(ilL5" EL 2202.5 m (7226.0'}

Total Depth 3.5 m (11.5")

BORING METRIC {SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A}1,2,4.GPJ




. Bering # GR-35
aNFELDER Bormg Log
Bright People. Ripht Sokmions. Sheet 1 of 1
N
N Revision: 0
., | Started: 12/10/2009 Project Number Project
3 | Completed: 12/10/2009 105884 N11(1A)1,2,4
Backfilled: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2214.5 m (7265.4") | Lopged By: R. Stump
Latitude: 35°37.7888" Longitude: 108°17.9940" Location: N11(1A) Sta. 6+600 1.2m Rt
. =| % - w |2 eusér‘-:‘sg ;:..ger Cuttings Groundwater
= = = 13} = E -
oo | 2l Blesz| 5| 8| ge|E | B | BE |2 kR e e s cotom same | Dhm(®) | Due
2EE IS ;'E = E 2~ ¢ ezl 83|32 z E_; ‘E U.3-0.D 242 L0. Ring :-‘.a:-r?;‘u“aple (ieicaaic =)
2= | T[] B |E5E[E]o (22 Sbi; T | £ | ER | 57300 ThiniWated Sneloy Tuoe
EZ8 | 5 [§| & |e35| =2 |35|A2|3 | & | 22 Visual Classification
0
SILT WITH SAND (ML) fine to medium
SPT| .24 grained, soft to firm, light brown, moist
Mc| 13 136 | 126 80 )
1 — R With rootlets from 0.9m (3 ft) 1o 1.8m (6 fi)
bes
MC | 19
-
SPT 8 : 15.8 84
3
SPTL 5 163
3.5m(11.5) EL 2211.0 m (7253.9')

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL 8 ROCK)\ LIBRARY KLEINFELDER ALE PLOG.GLE | 105884 N11(1A}1.2,4.GPJ




@NFELDER ( Borine Lo Boring # GR-36
Sright Peaols, pht Sofutions, ! g g ( Shest 1 of 1
N
Revision: 0
., | Started: 12/10/2009 Project Number Project
E Completed: 12/10/2009 105884 N11(1A)1,2,4
Backfilled: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2224.5 m (7298.2") | Logged By: R. Stump
Latitude: 35°37.8081' Longitude: 108°17.8639' Location: N11(1A) Sta. 6+800 1.2m Lt
- .g - = |E gu%ERb- é\ugeT Cuttings Groundwater
=) s = o = = -
E__ | 3 g lz.m % gl 2~ | E 2 | 2 £ Mc-?ﬁé?.’%;g‘ LD Modifed Caifomia Sarmp Depth. m (fi) Datr
ZEE | F M S EE3| € eS| ES|S | 2 | 2 [ 0-5-0D 24210 Rng Sampie LTS
Ess | £ |y £ |E2E| 8|23 28|32 ._E B |& ST-3 0D ThinWaled Snelby Tube
58 8 S |i| 5|22 5 |S{85| &2 % | 2 | &2 Visual Classification
0
WEATHERED SANDY CLAYSTONE AND
SPT| 26 SILTSTONE - with clay and silt layers,
a light brown and yellow brown, highly
fractured sandstone layers, with ferric
) | | staining,
1 - X SPT| &2
SPT| 48
SPT| .51
SPT | 501"
' 3.4m (1100 El 2321.1 m (7287.2)

Total Depth 3.4 m (11.0)

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A)1,2.4 GPJ




N
= Boring # GR-37
( KLEINFELDER Boring Log ( o T o 1
= | o~ Reev;ion' Do
o, | Started: 12/10/2009 Project Number Project
é Completed: 12/10/2009 105884 N1I{1A)1,24
Backfilled: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2236.5 m (7337.6") | Logged By: R. Stump
Latitude: 35°37.8356' Longitude: 108°17.7368' Location: N11{1A) Sta. 7+H000 2.4m Rt
- .‘;‘ w w |E gu%sr:lh . é\ugaf Cuttings Groundwater
b = H o £ - G-
I I Nl H e ] T
2 E 2 g s é £5| £ gz 5|2 = ':Zg E U-3-0D 24710 Ring Sompre. {SeCociniEeed)
£= = £ 5 = |58z § 22| 85 | E 2 §/ i 5T-3 0.0 Thin-Walled Shelby Tube
EE & £ [H £ |2as| 2 8. 25| P2 | T & Esg
S8 2 S 8| & |22 w | 2 |25 8= |3 £ | £2 Visual Classification
0 SILT (ML)- fine grained, fi d,
SPT| 19 103 87 bm“?,; d,;* T, Some san
1 MC 14 1.1 m{(3.5" El 2235.4 m (7334.1"
X x % WEATHERED SILTSTONE AND
el CLAYSTONE - with silt and clay layers,
xox ox gray brown and light brown with iron
x x x X staining, moist
x % x SPT|. 37 134 42 17
X x x
x x X
e x| 2.1 m (7.0) EL 2234.4 m (7330.6)
3 SANDSTONE - fine grained, with iron
SPT | 505 staining, weakly cemented, light tan, dry
SPT | 5045
3.T7m(12.00 EL 2232.8 m (7325.6
1 SHALE - gray and brown with iron staining,
4 SPT | 504" 10.6 33 12 moist
SPT | 50/5°
i 49m(16.0' El. 2231.6 m {732].61
Total Depth 4.9 m (16.0)

BORING METRIC (SOIL & ROCK) \ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A}1,2.4 GPJ




) . Boring # GR-38
(KLEINFELDER Boring Log —
\/mm-uwwm Sheet 1 of 1
Revision: 0
o | Started: 12/10/2009 Project Number Project
g Completed: 12/10/2009 105884 N11(1A)1,24
Backfilled: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2235.5 m (7334.3') | Logged By: R. Stump
Latitude: 35°37.9147" Longitude: 108°17.6461" Location: N11{1A) Sta, 7+203 CL
- =| = ,( w2 eu%ERb- ;:Jger Cuttings Groundwater
EEE| T |f £ |2E%| § eS| 28|35 s | &4 B8R 2 D38 LD fube Samp (Not ccountered)
2zz | 2 B 2 (E5g| 1L |28 33(F | | BE & 570500 Manvieses oy eve
2g s | E 585|210 |25| 22| % | 2 | 53 : ificati
Sc o c g & [€=2] ) 2 |2G| = |3 E |22 Visual Classification
0 .
SILTY SAND (SM)- fine to medium grained,
SPT| 30 dense to medium dense, light brown,
JA moist
1 - SPT| 12
1.2 m (4.0 El 2234.3 m (7330.31
WEATHERED SANDSTONE - fine grained,
with sand layers, dry
SPT| 23
2
x 421 | 2.1 m(7.0) Thin lignite layer at 2m (6.5 ft) bgs  El 2233.4 m (7327.3'}]
o Jogi | T e SANDY SILTSTONE AND FINE
x x x Z ! SANDSTONE - with thin to laminate
o] o shale layers, light tan to red brown, ferric
Sy staining, yellowish deposits
s i
x x_x 4 SPT | S0/5 3.2m10.5) EL 2232.3 m (7323.8)
Total Depth 3.2 m (10.5) Gray shale layer at 3.2m (10.5 ft) bgs

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB\ 105884 N11{1A}1,2.4 GPJ




N
. Boring # GR-39
(KLEINFELDER Boring Log o)
N it heowle uicSchaon Sheet 1 of 1
Revision: 0
o, | Started: 12/10/2009 Project Number Project
E Completed: 12/10/2009 105884 N11(1A)1,2,4
Backfilled: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2235.5 m (7334.3") I Logged By: R. Stump
Latitude: 35°38.0068' Longitude: 108°17.5801" Location: N11(1A) Sta. 7+400 12.2m Rt
R = = v w (% gussergb- émugert:umngs Groundwater
s| 2 S fu |~ G-
5 S ‘ B [g,2 % Fl 2o | E E |z s be. -25;5;3‘”%;6" LD, Modfed Caltomis Samp Depth. m (R) Date
$ZE % |B ~ |EES| & S| EE |5 > v (% SPT-. 1.36° 1.0 Tu J (Not encountered)
E & o E 2R3 ‘5= Z | 5 E g
&2 2 E |5 & |SEE| & | 2|23 B2 |3 £ |22 Visual Classification
0
SANDY SILT (ML)- very loose to loose, tan,
SPT| 14 dry
. MC| 9 72| 149
SPT. .5 2.0 70
2
MC| 5
-
SPT 3 78 NV NP
35mdlLs El 2232 0m {7322 8)

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK) \ LIBRARY KLEINFELDER ALB PLOG.GLB | 105884 N11{1A)1,2. 4 GPY




@NFEL DER Borine L Boring ¥ GR40
e ok Aol oring Log Sheet 1 of 1
Revision: 0
Started: 12/10/2009 Project Number Project
= NI11(1A)1,2,4
. Completed: 12/10/2009 105884 ( yy
Backfilled: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2247.0 m (7372.0") | Logged By: R. Stump
Latitude: 35°38.1060" Longitude: 108°17.5272" Location: N11(1A) Sta. 7+600 1.8m Lt
= g ,‘ w (R AU%ER Auger Cuttings Groundwsater
b = = =
B 3 Bl | & 2| »_ |2 | B | B 5 Mo 250D 246D Modifed Calformia Samge || Depth. m (fi.) Date
Tz o S gl & |Eg=| & =| B8 | & = £ |E SPT-270D 1.38" 1.0 Tube Sample {Not encouniered)
EZEE 2 x EE%| ¢ E; = g £ =€ E U-3"0D 242" 1D Ring Sample
Ei .-_==,_ £ lg B Eg g E o [E2 _ig' g 5 §N « 5T-3 00 Thin-Walied Shelby Tube
S22 E I3 & |228| 5 | 2 (33| &2 | 2 £ | £2 Visual Classification
0 — :
o e £ SILTY SAND (SM)- fine grained, loose to
SPT| .14 dense, tan, dry
1 -_-:._ MC 9
2 RE >< SPT | 31 1.8 m (6.0) EL 2245.2 m (7366.0')
2 dxoxx L SILTSTONE - with fine sand, moderately
Xxxx cemented, tan and light brown, with
x x x | | calciie
X xXx X
x X x
X X X SPT | 504"
48P X
X X X
K PR
X x X
ool X SPT| 60
X X X
X %X x 35m{ll.5" E). 2243.5 m (7360.5"

Total Depth 3.5 m (11.5)

BORING METRIC {SOIL 8 ROCK) \ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A)1,.2.4.GPJ




(/\ i . Boring # GR-41
KLEINFELDER ._ Boring Log (
\ right Prapie. Right Sohrtion:. \ Shest 1 of 2
Revision: 0
o, | Started: 12/10/2009 Project Number Project
3| Completed: 12/10/2009 105884 N11(1A)1,24
Backfilled: 12/1¢/2009 | Rig Type: CME 75 Surface Elevation: 2256.0 m (7401.6") | Logged By: R. Stump
Latitude: 35°38.2002' Longitude: 108°17.4664' Location: N11(1A) Sta. 7+800 0.6m Lt
. =| £ B | & AUGER- Auger Cutings | Groundwater
£ 3] E u |~ G-Grab Sam)
oo | 2 | Blsen| 5| |80 |8 |2 |28 [r B impumgonesom [Rotni) o] Duc
3 £ 4 % ‘Eé: £ S EE|S [ 2 22 | U-3-0024710 Ring hariiind itemnmiae]
: B S HE AR ig 2 2 | §R |4 ST-30D TrnWahod Shelby Tubs I
S g |5 & |=82| | 2|25 85 (T | £ |22 Visual Classification
SANDY SILT (ML})- fine grained, soft, light
SPTy 7 brown, moist
MC | 12 96 | 125 &5
SPT| .5
MC| 27 2.4 m (R0) EL 2753.6 m (7393.6)
i CLAYSTONE - with clayey zones, well
. cemented, light gray brown, moist, highly
vy weathered to decomposed
3407
e X SPT| s 24 43 {19
4 /o 40m(13.0) EL 2252.0 m (7388.6)
i PTG i SILTSTONE/CLAYSTONE - fine grained,
x X x poorly to moderately cemented, dry
X X X
x X X
Z % % ¥ spT | s0m
X % X X ’
5 % x x
X X X
X % x
X X X
x % x X SPT | so3" 85 54
x : ; :
X X X
X X X
®x X X
6 % %%
® X X
X x x X sPT | 5005
® x X
X X X
X X X
x % x
X X x g
® o X
7 X xx XS.PT 503
x X X
X X X
X X X
x oM X
XX X
X X X
R B
X X X
x X X
Sal:>
X X X
X X X
x % % I spT | so4r 70 u | s
X X X Y
x x x
x x x
X X X
0 _Jx x x
G

BORIN

METRIC (SOIL & ROCK] | LIBRARY KLEINFELDER ALE PLOG.GLB 1 105884 N11[1A1.2 4.GPJ




-

Boring Log

Boring # GR-41

KLEINFELDER
\\_jmw.mmﬂ Sheet 2 of 2
Revision: 0
o, | Started: 12/10/2009 Project Number Project
g Completed: 12/10/2009 105884 NI11(1A)1,24
Backfilied: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2256.0 m (7401.6") | Logged By: R. Stump
Latitude: 35°38.2002' Longitude: 108°17.4664" Location: N11(1A) Sta. 7+800 0.6m Lt
. =| 5 < w  |& AUGER- Auger Cutings Groundwater
= = 43 =
g 3 E |z,m ‘§_ gl 2~ |2 R £ MC.- zzsocit:am:lz: 45" |0, Modifad Calfomia Samp Depth. m (f) Date
Eo = = 5= sl EE|E N = I,
ZEE | B g 5 |EE%| ¢ R S Z¢ |BEu.aron 24 o Ring Samp (Not cncountered)
§"-;'_‘-=,=_ £ .-E = Egg E o |E2 b§ = 3 ga # ST- 7 0.D. Thin-Walled Shelby Tube
SSE | 5 |3 & |888| = |B[33| 8% |F | £ | 2% Visual Classification
9 L
|" =i lgI_SPT| 5073 | | | l I | | 9.2 m (30.3) El 2246.8 m (7371.3)
Total Depth 9.2 m (30.3")

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER A!lB PLOG.GLB \ 105884 N11(1A)1.24.GPJ




(/_\ . Boring # GR-42
KLEINFELDER Boring Log oot 1 of 2

\ S Anght Prophe. Aght Selutions.

Revision: 0
., | Started: 12/10/2009 Project Number Project
E Completed: 12/10/2009 105884 N11(1A)1,2,4
Backfilled: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2254.0 m (7395.07) | Logged By: R. Stump
Latitude: 35°38.2916' Longitude: 10§°17.3985' Location: N11(1A) Sta. 84000 7.3m Rt
R = % n A EUGGERD- équgaf Cuttings Groundwater
ool 3 W Elreg| 3| |2 gelE | 3|23 BRI e e foDatnit) ] D
EEE| E | < 12E5| ¢ eS| B2 |5 | z | 2% (5 5FT.000 128 0 uwe Not encountered)
B2z | 2 [} 21E28| | o |2E| 82|32 | E | B [2 577550 Tonwiarea ey Tuve
EE T E | £ |252| = | |SE| o2 | & 2 Es " P
ca e S |&] &[22 & | 2 |EC| 2= |3 = 22 Visual Classification
0 —— G
N SILTY SAND (SM)- fine grained, loose to
TN SETf 10 : medium dense, ght brown to tan, dry
1 _ M MC| 12
] L4m (4.5) El. 2252.6 m (7390.5)
: SANDSTONE - fine grained, poorly to
: moderately cemented, tan to light brown,
)| spT| 38 . : dry, silty
2 : : ! . ‘
i3] spT | 506" ’
. SPT | 504"
. SPT | 504"
Thin shale layers at 4m (13 fi) bgs
SPT | 50/6"
SPT | 858"
SPT | sosn
SPT | s0i5"
SPT| 60 ‘
SPT| T2
9 | :

BORING METRIC (SOIL & ROCK) | LIBRARY KLEINFELDER ALB PLOG GLB | 105884 N111AN.2. 4 GPJ




N . Boring # GR-42
( KLEINFELDER Boring Log na
p*"’"""*-""‘"“““" Sheet 2 of 2
Revision: ©
o, | Started: 12/10/2009 Project Number Project
E Completed: 12/10/2009 105884 N11(1A)1,2,4
Backfilled: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2254.0 m (7395.0") ' Logged By: R. Stump
Latitude: 35°38.2916' Longitude: 108°17.3985' Location: N11(1A) Sta. 8+000 7.3m Rt
- =| % - @ | & AUGER- Auger Cutings | Groundwater
= - 3 = o ) .
fzz | 3l &l % £2 |3 | I |3 [ S EET i mncons s | Datn ) e
-; £ |2 ; Eé'},‘: £ ;:: i %‘ '::_‘é’ EU-S.'D,D24_'Z'|D'RIn;San$Te || Mot encountered)
= < i E THERE 223 2 §R |2 ST- 0D Thinwaled Shalby Tube I
tg S |3 & |B2E[ =] 8 o= |3 £ | £2 Visual Classification
9
SANDSTONE - fine grained, poorly io
: moderately cemented, tan to light brown,
SPT| 58 dry, silty
1 9.6 m (31.50 El 2244.4 m (7363.5")

Total Depth 9.6 m (31.5%)

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A)1.2,4 GPJ




( KLEINFELDER Boring Lo =
Bright Prople, Ripht Sohrtiorm. g g Sheet 1 of 1
&-/./
Revision: 0
o, | Started: 12/10/2009 Project Number Project
= | Completed: 12/10/2009 105884 N11(1A)1,2,4
Backfilled: 12/10/2009 | Rig Type: CME 75 Surface Elevation: 2246.5 m {7370.4") | Logged By: R. Stump
Latitude; 35°38.3706' Longitude: 108°17.3071' Location: N11{1A} Sta. 8+200 1.2m Lt
R =| 2 ‘ w  |L EUGGEI:b-SAugeLCuIﬂngs Groundwater
g 3 g |z u'é 5; 2. | E = ES o MET-Z.S'DC?EP 246" LD Modifed Calloria Samplo Depth. m (ft) Daie
% f ,‘E.' i é 22| ¢ 2212 2 ;E ?33% D242 DDRin; At (Caleicounicred)
g £ |2 Blszz| E | o 523 2 = £/ | ST-3'0.0 Thin-Wallad Sheiby Tube
E |Ea=]| = 4 B
5 5 g & |228| 2 | € £2| % = | &2 Visual Classification
0 SPT [ 503 : :
el SANDSTONE - fine grained, light brown
H e 0.3m.0) ElL 2346.2 m (7369.4"
|x x SILTSTONE - with sandstone layers, light
foliolle brown, dry to moist, some ferric staining
1% x %
X X X
1 = = x X SPT | 37 132 89
¥ X X
X X X
X X X
X X X
A x %
X X X
A% %% X SPT| 54 133
x X X
2 % % x
X x x
X X X
X X X
o Jololb X SPT | 78°11"
X X X
~fX X X =
X x x
3% x
% % [x] SPT | 505" 3.2m{10.5% El. 2243.3 m (7359.9)
Total Depth 3.2 m (10.5")

BORING METRIC (SOIL & ROCK) \ LIBRARY KLEINFELDER ALB PLOG GLB Y 1053884 N11{1A)1.2,4.GPJ




—

( KLEINFELDER Borine Lo il folllionn
\\_jmm.mm g g Sheet 1 of 13
Revision: 0
o | Started: 12/11/2009 Project Number Project
g Completed: 12/11/2009 105884 N11(1A)1,2,4
Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2250.5 m (7383.5) | Logged By: R. Stump
Latitude: 35°38.4326" Longitude: 108°17.1975' Location: N11(1A) Sta. 8+400 4.6m Lt
=| % < = | ausGERb- ;tauger Cuttings Groundwater
=0 = £} o = - =
g__ 2 glz.2 % Flzz| B E Eg 5 UG rz}'o“,;gm%g? L Modfed California Sameie Depth. m (8.} Dae
EEE| |85 AR ex| 82| | & |38 £ 0.5-0D 2475 Ring Sampis (Nodencounicicd)
Ez = £ |3 = 582| 2|~ |EE 25 2 2 §R [& 5T-3 00D Thin-Wakied Shelby Tube
5L E E [ 5 |582| = | |2E| 2|2 | £ | Es - —
T8 g O |& & (222 & | 2 |EC) 2= |3 £ | ££ Visual Classification
SILTY SAND (SM)- fine grained, loose 1o very
SPT) 6 loose, light brown, moist
MC| 1t
SPT | .. 2
5PT 2
MC 8
37m{12.0) EL 22468 m (7371.5)
WEATHERED CLAYSTONE - with clay
layers, gray brown, moist
SPT| 30
7 / 4.6m (15.0) EL 2745.9 m (7368.5)
ool ! SILTSTONE - light brown, with sandstone
X xx SPT | 731" layers
e
X % x
X X X
xxx Z spT | 77110°
6 <% X :
efliolllo X SPT | 501"
X X X
X % x
“lx X X
x x x
7 d% s | SPT | 506 Gray shale with calcite layers from 6.9m (22.5
i
N B X x
x % x
% % % 1¥] spr serse
X X x 7.9m(26.0Y El 2242.6 m (7357.5Y
Total Depth 7.9 m (26.0°)

BORING METRIC {SOIL & ROCK]} ' LIBRARY KLEINFELDER ALB PLOG.GLS | 105884 N11{1A]1.2.4 GR.J




N .
. B G
(KLEINFELDER Boring Log oring # GRS
\\_jmm Rpht Sohutions. Sheet 1 of 3
Revision: 0
o, | Started: 12/11/2009 Project Number Project
g Completed: 12/11/2009 105884 N1I1{1A)1,24
Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2263.5 m (7426.2') | Lopged By: R. Stump
Latitude: 35°38.4591" Longitude: 108°17.0690' Location: N11(1A) Sta. 8+600 1.2m Rt
- =| 3 x w |e au%sab Auger ¢ Cuttings Groundwater
= = £ =W - -
R 3 2 £,2 “E gl 2= | E ERE R Mc - 5:.500;3:2 46" L. Modifed Calfomia Sample Depth. m (fi.) Date
ZEE | B § B IEES| ¢ gz E 2= 2 | 22 B 500242 0 Riny Sanpe (otencounicred)
E= = < |z = is2z2| E |~ |EE|2E|2 2 §5 |& ST-3 0D Thin-Walled Shelby Tube
EEE E [ £ 882 = | & [E5| p2 | & E | Eg ;
ca s O |3 & 22| e | 2 |EG| =35 = 2ZF Visual Classification
0
Yo CLAYSTONE - olive brown
. 7oV sPT | 48
Lo de d 0.5 m (1.5 EL 2263.0 m (7424.7)
' SANDSTONE - light brown
0.9 m (3.0 EL 22626 m (7423.2)
T SPT| 44 CLAYSTONE - gray
1.2m (4.0) El 2262.3 m (7423.2)
: SANDSTONE - light gray
: 11Smison El. 2262.0 m (7421.2)
B SILTSTONE - light brown, slightly
x x x || SPT}. 32 carboniferous
24 ool 21 m(7.0) EL 226].4 m (7419.2)
: SANDSTONE - brown
X SPT | s09" 2.4 m (8.0) EL 2261.1 m (7418.2)
‘ SANDSTONE - gray
3 76 mm (3 in) shale/coal seam at 5.8 (19 ft) bgs
SPT | 5067 3.2m(10.5) El. 2260.3 m (7415.7)
A Pratical auger refusal at 3m (10 ft) bgs
SANDSTONE - light gray, fine grained,
slightly weathered, weak to medium
CORE] 100 | 100 strong, slightly fractured, thinly bedded,
4 bedding joints tight, moderately smooth,
= no infilling
With Lgﬂn shaly coal seams from 4.4m (14.5 fi)
25
5 - CORE 100 { 100
6 —|
CORE] 98 | 87
T —
Reduced coal seams from 7m (23 fi) bgs
85 CORE 100 | 100
g _|: CORE} 100 | 100

BORING METRIC (SOIL & ROCK) i LIBRARY KLEINFELDER ALB PLOG GLB 1 105854 N11(1A)1 24.GPJ




(/\ . Boring # GR-45
KLEINFELDER Bormg Log
vwmm.mm Sheet 2 of 3
Revision: ©
o, | Started: 12/11/2009 Project Number Project
g Completed: 12/11/2009 105884 NI11(1A)1,2,4
Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2263.5 m (7426.2") | Logged By: R. Stump

Latitude: 35°38.4591'

Leongitude: 108°17.0690°

Location: N11{1A) Sta. 8+600 1.2m Rt

BORING METRIC {SOIL & ROCK) \ LIBRARY KLEINFELDER ALE PLOG.GLB \ 105884 N11(1A)1.2 4.GPJ

=| 2 ,‘ w B euesea- é\:gglr Cuttings Groundwater
20 E| £ 0} £ o | G- GrabSample
5 3 - % g 2~ | E z g2 I8 me - 5::_;-0000. 246" LD Modifed Calfomia Sample || Depth. m (f) Date
[ - 2= el gs | -= - o = - . 1.38% 1.
£EE T %5: : gl 52|12 £z ._.‘g E U.3-0D. 242 |0, Ring Sample Qictiencountered)
Es = £ [ & |S28| B |~ |EE| 85 |2 2 | §8 |& 57 30D ThinWallad Sheloy Tube
e E € | E |52 = | o |25 g2 | £ Z | Es : Pe—
G2 & c |3 & (22 x| 2 |2ES| &= |3 z | £2 Visual Classification
9 - .
"""" SANDSTONE - light gray, fine grained,
slightly weathered, weak to medium
strong, slightly fractured, thinly bedded,
bedding joints tight, moderately smooth,
CORE| 100 | 100 no infilling
10—
CORE 98 | 98
CORE 100 { 100
13—
CORE 100 | 100
15_ 5 Increasing coal seams from 14.8m (48.5 fi) bgs
CORE 95 | 92
16—
17—
CORE| 100 | 100
18 fiitiia]]




@NFELDER Borine Lo Boring ¥ GRS
Ny P ik g Log Sheet 3 of 3
Revision: 0
., | Started: 12/11/2009 Project Number Project
g Completed: 12/11/2009 105884 N11(1A)1,2,4
Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2263.5 m (7426.2') | Logged By: R. Stump
Latitude: 35°38.4591' Longitude: 108°17.0690" Location: N11(1A) Sta. 8+600 1.2m Rt
" = 2 - w (& gu%sab- é\.uge:e Cuttings Groundwater
E 3 2. o € o = | = 2 | FE |7 MC-25 0. 246" LD Modilied Caffornia S Depth. m (f.) Datc
fee | 32 [Bedl e (5 BE|D | 2 |2 M e e
_'5%_:;_ £ 5| £|ESE| 5|~ |EE| S22 2 §§ & ST 300 TninAWallad Shelby Tebe
E& & & 5| & |882| 3 | 2 |28] B2 | 2 = | £2 Visual Classification
1 TOU | TUT : .
SANDSTONE - light gray, fine grained,
slightly weathered, weak to medium
strong, slighily fractured, thinly bedded,
bedding joints tight, moderately smooth,
CORE 100 | 100 no infilling
19—
20
CORE] 98 | 92
p
CORE} 100 | 100
2E9m (7209 El 2241.6 m (7354.2")

Total Depth 21.9 m (72.0")

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB | 105884 N11{1A)1.2 4.GP)




@NF’ELDER : Borine L Boring # GR48
right ropie. At oiutons. \ oring Log ( Sheet 1 of 1
\""—_-/
Revision: 0
., | Started: 12/11/2009 Project Number Project
g Completed: 12/11/2009 105884 N11(1A)1,2.4
Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2249.5 m (7380.2) | Logged By: R. Stump
Latitude: 35°38.4828" Longitude: 108°16.9390' Location: N11(1A) Sta. 8+800 CL
=| = w | ¥ AUGER - Auger Cuttings Groundwater
=0 | 2 b3 £o |15 c.cab Sample
5 3 2 | g L; g 2~ | = Ea % chT-z.S'Oobo 246" IL_.,DTModlged California Sample || Dcpth. m (f.) Date
ET % = z8 2| B | -8 = £ |E SPT-2°0D. 138" LD, Tube
£E £ g .‘E_' L |EE5| ¢ Ez| 2: |2 2 | T2 |E u-3-0D 247 1.0, Ring Sompe (lctiEncounesed)
ts = £ |5 2 |E2E| 6| o |EE| S5 |3 2 E& [# ST-3 0D Thin-Wallet Shelby Tube
EEE E If £ |562| 2 | & |25 22| & g2 - —
cc o C i@ & |E=2| ¢ | &2 |[EG| 8= |35 E £z Visual Classification
0 : ;
y o, CLAYEY SAND (SC)- fine grained, loose to
SLEng N SPT L 25 very oose, brown to light brown, moist
1 MC}| 7 148 | 144 47
SPT 4
2
SPT| 4
34
SPT) 4 135 30 8
4 _ MC [ 10
SPT| 2 107 33
5
SPT[ 6
6 -
SPT| 6
7 00 mel. s 1681 1651 .:30..1.. .10 7.0m (23.0) El 22425 m (7357.2)
o WEATHERED CLAYSTONE - with thin
4 lenses of fine sandstone and silistone,
ey with clay layers, gray to light brown,
% weathered
AN seT | 3
8 =} 8.t m(26.5) EL 2241.4 m (7353.7)

Total Depth 8.1 m (26.5")

BORING METRIC (SCIL & ROCK) | LIBRARY KLEINFELDER ALB PLOG GLB 1 1058534 N11{1A}124 GPJ




(s
KLEINFELDER

Boring Log

Boring # GR47

Brighit Prople. Arght Solution. Sheet 1 of 1
e
N Revision: ©
o, | Started: 12/11/2009 Project Number Project
2 | Completed: 12/11/2009 105884 N11(1A)1,24
Q -
Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2240.5 m (7350.7") l Logged By: R. Stump
Latitude: 35°38.5062' Longitude: 108°16.8091" Location: N11{1A) Sta. 9+000 CL
. = % - w0 |E AUGERb- Auger Cuttings Groundwater
Too| 2 |y Eleaz| 227 | |3 [ K aR e o s | D8 ] ue
SEE | B ?E 5 (823 ¢ e £ | 22 |Eu-3-00 2470 Ring Sampie. (ciencounierad)
5§ TE; ¢ E 255 ;g =) -t-é ! - G L ST - 3" 0.0. Thin-Walled Shelby Tubs
52 8 S &l & |22 = | & o= |3 £ | 22 Visual Classification
0 SILTY SAND (SM)- fin ined, |
- fine grained, loose to

SPT| 18 1.8 50 medium dense, brown, moist

MC 13 150] 168 NV NP

SPT 9

2.4 m (8.0 EL 2238.1 m (7342 7)
SPT| 3 WEATHERED CLAYSTONE - with shale and
sandy layers, with clay layers, tan to light
red brown, dry
SPT | 52 108 35 13
3.5m{11.5" El 2237.0m (7335.2"

Total Depth 3.5 m (11.5')

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A)1,2.4.GPJ




( KLEINFELDER Borine Lo Boring # GR-42
N T o lotens g Log Sheet 1 of 1
Revision: 0
o, | Started: 12/11/2009 Project Number Project
g Completed: 12/11/2009 105884 N11(1A)1.2,4
Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2239.0 m (7345.8") | Logged By: R. Stump
Latitude: 35°38.5279" Longitude: 108°16.6807' Location: N11(1A) Sta. 9+200 CL
- - % _‘ w | eu%ERb- ;auger Cuttings Groundwater
[ - o = - .
5 5 |- o < >_ |z ] ES = Mg_r-gs'oo;gp.zeags' LD, Modifed Caltornia Sample Depth. m () Daic
E= = 23 2= | -8 = = «2°0.D 1387 |
HESEY HERERE ] P G o me—
AR HEHEIELEH LR E R :
Sa 2 S |2 & [EE2] s | 2 o= |35 £ | 2z Visual Classification
¢ .
N SILTY SAND (SM)- fine grained, loose to very
ARG L ELE B loose, light brown, moist
1 Y seT| 3
_‘.- ot ::‘.' SPT|. 2
2 A
3 4
SPT{ 3
3.5mill.5) El 22355 m(7334.31

Total Depth 3.5 m (11.57)

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11(1A[1.2.4.GPJ




cr
. Boring # GR-49
KLEINFELDER
Bright Pecpie. Rpht Sohutions. Borlng Log Sheet 1 of 1
N
Revision: 0
o | Started: 12/11/2009 Project Number Project
E Completed: 12/11/2009 105884 N11{1A)1,24
Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2239.0 m {7345.8") I Logged By: R. Stump
Latitude: 35°38.561%" Longitude: 108°16.5569" Location: N11(1A) Sta. 9+400 10.7m Rt
- = % - = ¥ au%snb- sAauger Cuttings Groundwater
= = 2] = - -
S R e I I P R R e e
£EE 2 E e ‘E £l g ex| 83|32 £ e ? U.3°0D 24210 Ring Sama;ep'e (Not encountered)
S= = £ {2l E |5E2| | o |22 25 &= -2 S & |# 5T-3°0.D Thin-Walled Shalby Tube
EEE | E |H 2 |583|= | |25| 22|52 | B2 | B5 - —
G2 & G 8 & 222 & | 2 |EC| 2|35 £ £z Visual Classification
0 SILTY SAND (SM)- fin ined, | ligh
o - fine grained, loose, light
SPT U1 a0 brown, moist
MC 20 ] 14.7
1 - [ : Ll mi3$) EL 2237.9 m (7342.3)
WEATHERED CLAYSTONE - with thin shale
and clayey lenses, with clay layers, brown
iy to dark brown, moist, highly weathered o
X decomposed
. s SPT 36 125 28 8
R
NV X SPT| 36 126 &l
312
ey X SPT| 23
¢ '/ 35mill.5) El. 2235.5 m (7334.3%

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK) | LIBRARY KLEINFELDER ALB PLOG GLB \ 105884 N11{1A)1.2 4 GPJ

Note: Survey stake location inacessible behind
fence line. Boring offset 10.7 m Rt of
centerline.




ZEEN
. Boring # GR-50
(KLEINFELDEF? Boring Log e
. M
\“‘*—_—%mm it Solutions. Sheet 1 of 1
Revision: 0
o Started: 12/11/2009 Project Number Project
‘é Completed: 12/11/2009 105884 N11(1A)1,2,4
Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2239.5 m (7347.4") l Logged By: R. Stump
Latitude; 35°38.6248' Longitude: 108°16.4450' Location; N11(1A) Sta, 9+600 12.2m Rt
N =l 2 ,< o | & AUGER- Auger Cuttings Groundwater
= = Y] = - -
g 3 P % E|l 2~ | E E|EE S Me - 5:_5'05632%;6' |, Modiied Catfomia Sample Depth. m (ft.) Date
T - = E sgs | €| -E £ = - .D 13871,
352 | E |F & |EEgl d Bzl 25|12 | & |32 |3 usonzerio Ring Sarmpls (SlCnsaumiered)
£z = £ I8 £ |52l 8| o |EE[2B |2 2 & |# ST-2 0D Thin-Walled Shelby Tube
B s | E |H ZE|8852|= | |88[22|5 | B | 2s - P——
Sa 2 G |& & |28 o | 2 |[EC| = |3 = £2Z Visual Classification
00—
o e I SILTY SAND WITH FINE GRAVEL (SM}-
Sl kY| SPT) 20 03m(1.0) loose, brown, moist El 2239 2 m (7346.4') |
x X X
X X X WEATHERED SILTSTONE - with thin
o x sandstone and shale layers, with silt
X% layers, weakly cemented, brown
1 _.E E ; SPT| 53
x x X
i XX
b O I
dx % x
X X X
% e x SPT|. .32
X X X
et = x D
dxx x
x X x
X X x
gxoxox >< SPT{ 41
X X X
X ¥ X
XN oM K feed
3 x|
X x X
SiEE X SPT| 55
X X X
x X X 35m{li.5" El. 2236 0m (7335.9)

Total Depth 3.5 m (11.5)

Note: Survey stake location inacessible behind
fence line. Boring offset 12.2 m Rt of
centerline,

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG.GLE \ 105884 N11(1A)1,2,4.GPJ




@NFELDER - Boring Lo Soring # SR
Revision: 0
o, | Started: 12/11/2009 Project Number Project
E Completed: 12/11/2009 105884 N11(1A)1,24
Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2239.0 m (7345.8") | Logged By: R. Stump
Latitude: 35°38.6919" Longitude: 108°16.3427' Location: N11(1A) Sta. 9+800 0.9m Lt
o = z v 2 |¥ eu%ERb- é\auger Cuttings Groundwater
= 14 o 13 - G-
I 5 £ . =] 2 N K= E g5 = MC-;BS‘OBp';ﬂB'!.D. Madified Califomia Samphe {|_Depth. m () Date
g 3 l§ = |BeS| ® oS 82| 5 | 5 | £4 [£ SPT.70D 13810 Tube Sampie (Not encountered)
E 2 |3 = |E8%)| & Bx| 2z | = 2 { Tg |E u-3-0D 247 1D Ring Semple
s T |y T |BE H Elalz g t‘% 2 7 §& |& ST7-3-0D Thin-Walled Sheiby Tube
g S 15 & [352] 5|S|38| 8% |3 g |82 Visual Classification
SILTY SAND (8M)- fine grained, medinm

SPT | 37 dense to very loose, light brown, moist

MC 10 83 | 148 35

SPT 5

SPT| 3 10.0 42

SPT 8

3.5m{l1l.5" El. 2335.5 m (7334.3%

Total Depth 3.5 m (11.5)

BORING METRIC (SOIL & ROCK) \ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A)1.2,4 GPJ




ZEnN
(. AT L Boring Log :::':91* ‘:“12
3 t &
e
Revision: 0

o | Started: 12/31/2009 Project Number Project
g Completed: 12/11/2009 105884 N11(1A)1,2,4

Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2241.0 m (73524') | Logged By: R. Stump

Latitude: 35°38.7699"

Location: N11(1A) Sta. 104010 4.6m Lt

Longitude: 108°16.2423'
R = % -< w ¥ gusssrsb . é\:fﬂ;fh Cuttings Groundwater
I = Sy |56
Boe | 2 |d Blees| B |2 32|F | 2 | 232 o0l Ditmcnesime | DRRIL ) Due
=T T - = =2l gs| = = 20D 1.38° uf mpla
HIE R EE HHR B | e s
EEE | Tl E|ERi| E g |EE|G3|E 1 | €T e
SE 3 G lal & [2=28| & | 2 (25| 8= |35 = £Z Visual Classification
0
SILTY SAND WITH FINE GRAVEL (SM)-
SPT| 19 fine to coarse grained, medium dense,
brown, dry
1 MC| 11
1.4 m (4.5 El 2239.6 m (7347.9)
SILTY SAND (SM)- fine grained, loose to
medium dense, with some fine gravel,
SPT 10 bm“,'n’d_ry
2
SPT | 17
SPT 9
35m(11.5" EL 2237.5 m (7340.9")

Total Depth 3.5 m (11.5")

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG GLB \ 105884 N11({1A)1.2.4 GPJ




o

KLEINFELDER

Boring Log

Boring # GR-53

\\_jmm.mm §ZB:'°; oof 1
Vi 3
., | Started: 12/11/2009 Project Number Project
E Completed: 12/11/2009 105884 N11(1A)1,24
Backfilled: 12/11/2009 | Rig Type: CME 75 Surface Elevation: 2243.0 m (7358.9") | Logged By: R. Stump
Latitude: 35°38.8556' Longitude: 108°16.1721' Location: N11(1A) Sta. 10+200 9.1m Lt
- =| % ,, - AUGER - Auger Cutings Groundwater
- = < = - G
5 ] £l = gl 2o | E E gE s Mc- ?5'0 OI;B 245" 1. Modifed Calloria Sample Depth. m (ft.) Date
£E T B eS| ES(S | 2 | Z2 |E5.5-00 24210 Ring ampe (Not encournicred)
££ = |d =lzEz| Bl |22 525 £ 2 | BN [.ST-30D ThinWalled Sheioy Tube
s = = |sa=E| = = = A -
1] E il & |BE8E| 22|33 553 £ | 22 Visual Classification
AR i SILTY SAND WITH FINE GRAVEL (SM)-
Sl A ST e 7.8 3 fine to medium grained, medium dense,
cEo brown, moist
X SPT| 18 LI m(3.5) EL 22410 m (7355.4)
x % x L SILTSTONE - with thin claystone and
rax sandstone layers, weakly to moderately
x x| | cemented, olive brown to light brown, dry
% X x X SPT| &0 103. 5. [on
XX X
p R ool A
x X
X X X
x x x || -
xE x x
"""XSPT 20" 9.9 | 36
L
L
X x x '
X X X
3 Ix x x 1
*x % _x [X) SPT | 50/5" 3.2 m (10.5) EL 2739 8 m (7348.4)

Total Depth 3.2 m (10.5")

Note: Survey stake location inacessible behind
fence line. Boring offset 9.1 m Lt of

centetline.
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Backfilled: 12/11/200% | Rig Type: CME 75 Surface Elevation: 2249.5 m (7380.2%) | Logged By: R. Stump
Latitude: 35°38.9481' Longitude: 108°16.1048' Location: N11{1A) Sta. 10+400 6.4m Lt
" = % u w L .lG\U%ER - ;:.Jger Cuttings Groundwater
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T3 S lal & |22 2| = 28| 2= (3 £ | £2 Visual Classification
0
=1 POORLY GRADED SAND WITH SILT AND
)| SPT | 20 FINE TO COARSE GRAVEL (SP-SM)-
T, fine to medium grained, medium dense,
1 brown and red brown, dry
1 _EEE X seT| 10
X SPT | 10
2 TR
:.:'Z_X SPT | 17
i 17 m (9.0 El. 22468 m (7371.2%
SANDSTONE - fine grained, weakly to
3 - moderately cemented, tan to red brown,
R SPT | so4"
L=l SPT [50/25¢
4
SPT | 505" 4.7m(15.5) El. 2244.8 m (7364.7)
Total Depth 4.7 m (15.5")

BORING METRIC (SOIL & ROCK)\ LIBRARY KLEINFELDER ALB PLOG GLB \ 105884 N11(1A)1,2.4 GPJ

Note: Survey stake location inacessible behind
fence line. Boring offset 6.4 m Lt of
centerline.




APPENDIX C

Geotechnical Laboratory Test Results

Summary of Laboratory Test Results
Particle Size Distribution Results
Atterberg Limits Test Results
Direct Shear Test Results
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| fine coarse |
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SILT OR CLAY

Specimen ldentification

D100

D60

D30

B10

%Gravel

%Sand

%Sit | %Clay

BR-2

1.5m (5.0')

0.075

0.0

0.0

757

BR-4

3.8 m (12.5)
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10.1
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83.8

KLEINFELDER

N S Pop

et Y

8300 Jefferson NE, Suite B
Albugquergue, NM 87113

KLI GRAIN SIZE METRIC \ LIBRARY KLEINFELDER ALB PLOG GLB \ 105884 N11(1a)1.2.4 P FOJECt Number: 105884

GRAIN SIZE DISTRIBUTION

Project: N11(1A)1,2,4

Location: Near Crownpoin{, New Mexico




~
U.5. SIEVE OPENING IN INCHEL_/ |
g 43

34 1.'235

3 4

U.8. SIEVE NUMBERS i

8 104416 5 30 4o 50 gy 100,200

HYDROMETER

100

-

NG N

T

a5

80

2P

\

e

Lol

B5

BO

-

75

70

65

60

55

50

-y
(4]

&

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

100

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.0

0.001

COBBLES

GRAVEL

SAND

fine

coarse |

medium ‘

fine

SILT OR CLAY

Specimen ldentification

D100

D80

D30

D10

%Gravel

%Sand

%Sil | %Clay

®| GR-07

1.5m (5.0)

0.075

0.0

0.0

93.6

GR-09

0.8m (2.5

38.1

23.2

16.3

60.5

Al GR-11

2.3 m(7.5")

0.075

0.0

0.0

89.1

*| GR-13

0.0 m (0.0

12.7

4.1

23.1

72.8

@] GR-15

0.8 m (2.5

12.7

0.5

9.9

89.6

MKLEINFELDER

N e e Aght S

8300 Jefferson NE, Suite B
Albuquergue, NM 87113

KLi GRAIN S1ZE METRIC \ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A}11,2.4.G

GRAIN SIZE DISTRIBUTION

Project: N11(1A)1,2,4
Location: Near Crownpoint, New Mexico
LProject Number: 105884




P o

U.S. SIEVE OPENING IN INCHE'. | LL5. SIEVE NUMBERS { HYDROMETER
6 43 245 V34 V235 3 4 6 g104416 55 30 45 50 g5 100,,5200
100 T T 0 1T F l%:&L#\i:ﬂr 'ﬁﬁ\ 1 U

: ; T L1 | :

- : \.‘\ R x |
20 ’ % T
MHENNRNI
85 : \ :
- \:\ W
75 T N
: i
70 v
\\\;

PERCENT FINER BY WEIGHT
3

45

40

35

30

25

20

15

10

5

0 5 H 5

100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL _SAND SILT OR CLAY
coarse | fine coarse' medium | fine

Specimen |dentification D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
®| GR-17 0.0m (0.0 9.525 24 328 64.9
x| GR-19 0.8m (2.5 0.075 0.0 0.0 96.1
Al GR-21 0.8m (2.5 9.525 0.108 1.2 52.5 46.3
x| GR-23 1.5m{(5.09 06 0.0 28.5 71.5
©| GR-25 1.5m(5.09 1.18 0.0 36.4 63.6
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D10 %Gravel | %Sand | %Sit | %Clay

GR-27
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0.0 39.8 60.2
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0.8 m (2.5

12.7

0.081

0.5 422 57.3
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12.7

1.5 25.0 73.6

GR-33

0.0 m (0.0)
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%Sand
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COBBLES = Elaklo SILT OR CLAY
coarse | fine coarse | medium I fine
Specimen |dentification D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay
®| GR-43 0.8 m(2.5") 1.18 0.0 1.1 88¢%
@ GR-46 08m(25) 9.525 0.093 0.1 534 46.5
A| GR46 4.5m(15.0) 475 0.112 0.0 67.4 326
*| GR47 0.0m (0.0 9.525 0.09 04 496 500
®| GR48 0.0m (0.0 9.525 0.1 0.3 59.9 398
f\ GRAIN SIZE DISTRIBUTION
KLEINFEL.D‘-E:?
ST Project: N11{1A)1,2,4

8300 Jefferson NE, Suite B

Albuquerque, NM 87113

KLI GRAIN 5IZE METRIC \ LIBRARY KLEINFELDER ALB PLOG.GLS | 105884 N11(1AJ1,2.4.GP.P roject Number: 105884

Location: Near Crownpoint, New Mexco




U.S. SIEVE OPENING IN INCHES

100
95

g 4 a 245 Va4 Y2y
: I [ =

U.S, SIEVE NUMBERS
3

i 6 g10 4416 55 30 45 50 gp 100,,,200

f

|

HYDROMETER

)

90

85

;i:%‘\ |

WA

8o

N

75

70

65

60

55

45

PERCENT FINER BY WEIGHT
3

35

25

20

15

10

100

10

1

GRAIN SIZE IN MILLIMETERS

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse | fine

coarse | medium |

fine

SILT OR CLAY

Specimen ldentification

D100

D80 D30

D10

%Gravel

%Sand | %Sit | %Clay

GR-49

2.3m(7.5)

0.075

0.0

0.0

60.7

GR-51

0.8 m (2.5)

12.7

0.113

1.0

64.4

34.6

GR-51

2.3 m (7.5)

9.525

0.098

0.6

57.1

42.2

GR-53

0.0 m (0.0°)

9.525

0.151

0.1

66.0

33.9

@Q|*|>r|H|®

GR-53

2.3 m (7.5

0.075

0.0

0.0

35.9

( kLEINFELDER

Nz

8300 Jefferson NE, Suite B
Albugquerque, NM 87113

S Prapie. gt Lok

GRAIN SIZE DISTRIBUTION

Project: N11(1A}1,2,4

Location: Near Crownpoint, New Mexico

KLl GRAIN SIZE METRIC | LIBRARY KLEINFELDER ALB PLOG GLB 1 105884 N111A11,2.4 P roject Number: 105884




60 70 80 90 10060
GROUP| UNIFIED SOIL CLASSIFICATION j/
SYMBOL| FINE GRAINED SOIL GROUPS 7
A= ¥
- oL glga‘n;? ls;;l‘s ;::ﬂc;lr?yanlc slity /{ /1
Q ML inorganic clayey silts to very s BLINE A-LINE
E fine sands of slight plasticity ,/ / 50
= cL | Inorganic clays of low // /
S te moderate plasticity / )3
o OH | Ormanic clays of moderate to high // CH
ﬁ plasticity, organic silts // /
M | g shes Y/ 1 o _
I ic f - & / 1 o
S == /ARy, £
’ !
sl ] ’ o
/
’ Z
I
30
4'/ E
ra 3
//_: MH dr OH |U-!
J * @ 9
7 o
/ rl / 20
’ — /
V4
4 s 4
'd
Fd
4
% /
10 va 10
CL
2 V4NN
| ML{CL / ML ¢r OL
I
|
Iz I 0
10 20 30 40 50 60 70 80 20 100
LIQUID LIMIT {LL)
Specimen Identification Liguid Limit (LL) | Plastic Limit (PL) | Plasticity index (PI)
e/ BR2  3.0m (10.0" 41 23 18
@ BR-3  3.8m (12.5) 45 29 16
A| BR4 0.8 m (2.5') NV NV NP
*| GR01  0.0m (0.0" 47 24 23
®©| GR03  0.8m (2.5) 54 31 23
ATTERBERG LIMITS

KLEINFELDER

N A P, AP B,

8300 Jefferson NE, Suite B
Albuguerque, NM 87113

KLI ATTER METRIC \ LIBRARY KLEINFELDER ALB PLCG.GLB \ 105884 N11{1A)1,2,4.GPJ

Project: N11{1A}1,2,4
Location: Near Crownpoint, New Mexico
Project Number: 105884




GROUP
SYMBOL

UNIFIED SOIL CLASSIFICATION
FINE GRAINED SOIL GROUPS

oL

Organic silts and organic silty
clays of low plasticlty

ML

Inorganic clayey slits to very
fine sands of slight plasticity

cL

Inorganic clays of low
to moderate plasticity

OH

EXPLANATION

Organic clays of moderate to high
plasticity, organic siits

MH

Inorganic silts and

clayey sits /

CH

Inorganic clays of
high plasticity

V.

10

MH dr OH

10

10

50

60 70 80 90

LIQUID LIMIT (LL)

Specimen Iidentification

Liquid Limit (LL)

Plastic Limit (PL) | Plasticity Index (PI)

GR-07

0.8 m (2.5)

49

30

19

GR-09

1.5m (5.0')

50

30

20

GR-11

0.8 m (2.5

29

20

9

GR-13

0.8 m (2.5

51

28

23

@*|rFrHO

GR-15

1.5m (5.0')

47

28

19

0
100

PLASTICITY INDEX (PI)

KLI ATTER METRIC \ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A}1.2.4 GFJ

t KLEINFELDER
R inpecerdrad

N

8300 Jefferson NE, Suite B
Albuquerque, NM 87113

ATTERBERG LIMITS

Project: N11(1AN,2,4
Location: Near Crownpoint, New Mexico
Project Number: 105884




60 70 80 90 10080
GROUP | UNIFIED SOIL CLASSIFICATION il
SYMBOL| FINE GRAINED SOIL GROUPS y)
oL Orpanic slits and organic silty 1 //
=z clays of low plasticity v pau i S -
Q ML Inorganic clayey siits to very 4 UILINE A-LINE
: fine sands of slight plasticity B / P 50
% CL | 1o mocerats sesticny ¥ f /_ |
o Organlc clays of 4 CH
%1 on | g constmamre it uy
. Y/ 1 — o_
o |femmegme AT 1A E
% i
1 ] (=]
Xah ' % >
7 o
yd o
P MH or OH 'tl-)
Vs 3
) o
20
/] [ ]
— ’
— i */
7/
/
s
: / —
& 7 10
CL
o=
| MLEL / ML or OL
]
!
(B ! 0
1 20 30 40 50 60 70 80 90 100
LIQUID LIMIT (LL)
Specimen Ildentification Liquid Limit (LL) | Plastic Limit {PL) | Plasticity Index (P1)
@ GR-17 3.8m{12.5) 47 28 19
@ GR-19 0.0 m (0.0 54 32 22
A| GR-21 1.5 m (5.0 49 27 22
*| GR-27 0.0 m (0.0) 39 23 16
®| GR-29 1.5 m (5.0 NV NV NP
f\ ATTERBERG LIMITS
ALENEEDER :
N Project: N11(1A)1,2,4

8300 Jefferson NE, Suite B
Albuquerque, NM 87113

KLI ATTER METRIC \ LIBRARY KLEINFELDER ALB PLOG.GLB \ 105884 N11{1A]1,2.4.GFJ

Location: Near Crownpoint, New Mexico
Project Number: 105884




60 70 80 90 10060
GROUP| UNIFIED SOIL CLASSIFICATION /’
SYMBOL| FINE GRAINED SOIL GROUPS y:
oL Organk siits and organic slity //
> clays of low plasticity //
Q ML Inorganic clayey silts to very i URLINE sl
E fine sands of slight plasticity 2 4 50
Z I ic clays of | L4 |
2| o |ty ) /
o OH Organic clays of moderate to high // CH
ﬁ plasticity, organic silts e /
M | ol i on Y/ ] o _
cH Inorganic clays of / // / E
high plasticity 7 hptt
/ m
" o
o4 =
B
7 %]
/ —
P MH dr OH 2
/
20
7
s/
7 i 4 ‘
a/{ . * ‘ |
10 =4 10
CL
II /
| MLCL / ML or OL
I 1
| |
e ' 0
10 20 40 50 60 70 80 90 100
LIQUID LIMIT {LL)
Specimen ldentification Ligquid Limit {LL) | Plastic Limit (PL) | Plasticity Index (PI)
® GR-31 2.3 m{7.5" 29 19 10
@ GR-33 0.8m{2.5") 3z 18 14
A| GR-37 1.5 m(5.0") 42 25 17
*{ GR-37 3.8m{(12.5") 33 21 12
® GR-39 3.0m(10.0% NV NV NP
ATTERBERG LIMITS

KLI ATTER METRIC | LIBRARY KLEINFELDER ALB PLOG.GLB 1 105884 N11{1A}1,24 GPJ

KLEINFELDER

N

S P, Mgt St

8300 Jefferson NE, Suite B
Albuquerque, NM 87113

Project: N11{1A)1,2,4
L ocation: Near Crownpoint, New Mexico
Project Number: 105884




GROUP | UNIFIED SOIL CLASSIFICATION
SYMBOL: FINE GRAINED SOIL GROUPS
oL Organic slits and organic slity
=z clays of low plasticity
=}
2w | ey
= cL | 'norganic clays of low
j to moderate plasticity /
%[ on |ommcommemtih
w ot : —~ _
—3 4 —
= R/ ny =
4 | w
(]
e / =
// e
7 BE
A 1| MH dr OH 0
S/ 3
V4 / 20 .
W /
Fs
ra
/s
i B S et
10 var 3 10
CL
. ¥
| MLLL I’;/ ML or OL
1
|
Gee—I 0
10 20 40 50 60 74 80 90 100
LIQUID LIMIT {LL)
Specimen ldentification Liquid Limit (LL) | Plastic Limit {PL) | Plasticity index (PI)
®| GR41 3.0m{(10.0Y 43 24 19
@ GR41 8.3m(27.5) 24 19 5
Al GR46 3.0m(10.0" 30 22 8
*| GR46 6.8m(22.5) 30 20 10
®©| GR47 0.8 m (2.5 NV NV NP
ATTERBERG LIMITS

@NFE LDER

N

S Fonge. g Jaksimey

8300 Jefferson NE, Suite B
Albuquerque, NM 87113

KLI ATTER METRIC \ LIBRARY KLEINFELDER ALE PLOG GLB \ 105884 N11(1A)1.2,4.GPJ

Project: N11(1A)1,2,4
Location: Near Crownpoint, New Mexico
Project Number: 105884




GROUP | UNIFIED SOIL CLASSIFICATION
SYMBOL| FINE GRAINED SOIL GROUPS

oL Organic silts and organic slity
clays of low plasticity

=
9 ML Inorganic clayey slits to very
IE fine sands of slight plasticity
= cL Inorganic clays of lew
j to moderate plasticity /
o OH Organic ctays of moderate to high
5 plasticlty, organic sitts
Inorganic slits and
MH | crayey silts /
Inorganic clays of 1
CH | high plasticity /
/
7
7/
Jf
/
P |
/
/
/
/
/

Vs
// ®
1 :
10 4

PLASTICITY INDEX (PI)

10
71 cL
I/ Iﬂ//
| MLEL / ML or OL
1
|
i o
10 20 30 40 50 60 70 80 100
LIQUID LIMIT (LL)
Specimen ldentification Liquid Limit (LL) | Plastic Limit (PL) | Plasticity Index (PI)
@ GR47 3.0m(10.07 35 22 13
®| GR-49 1.5m{5.0") 28 20 8
A| GR-53 1.5m (5.0") a5 24 11
f\ ATTERBERG LIMITS
i T L ,
N Project: N11(1A)1,2,4

8300 Jefferson NE, Suite B
Albugquerque, NM 87113

Location: Near Crownpoint, New Mexico

KL ATTER METRIC | LIBRARY KLEINFELDER ALB PLOG.GLE \ 105884 N1101A)1 24.604 | Project Number: 105884




. KLEINFELDER
Dol Prom Bt Seureons.

Direct Shear Test Report
£ 0150 =— o O s LA i,
T.00 e - - —)
00100 - ! 8 e A Shear
# Residual
—Trand
E —Trend2
£ i
E
s
3
] ]
2 g
]
o
5
2
{40350 - { 7]
00400 —
0450 - {
0.000 0,100 0.200 0.300
Horizantal Displacemeni (in.}
0.00 s el ——— H
0 1.0 2.0 3.00 4.00 5.00 6.00 700
Normal Force, tsf
Specimen Number 1 2 3 4
Water Content, % 8.5 B.5 B.5
g Dry Density, pef 80.7 92.5 91.5
= _t-_g Void Ratio 0.823 0.787 0.808
g E Saturation, % 27.4 28.7 27.9
£ Area, in® 4.91 4.91 4.9
& Height, in 1.01 1.00 1.00
Water Content, % 8.5 8.5 B.5
- Dry Density, pef 91.2 92.7 91.4
é Void Ratio 0.813 0.785 0.810
z Saturation, % 27.8 28.8 27.9
Area, in? 4.91 4.91 4.91
Height, in 1.01 1.00 1.00
Maximum Shear Stress, tsf 2.97 am 5.97
; Residual Shear Stress, isf 2.30 3.49 5.67
& Q00 010y 0.200 20 400 Normal Force, 1sf 2.00 4.00 6.00
Harizontal Displecement (in.) Strain Rate, in/min 0.0001 0.0001 0.0001
Test Slandard: ASTM D-3080 Results C, tsf 0, deg. Tan o, deg.
Failure 1.28 36.9 1.54
LL: [ PL: | PI: | G 2,65 Assumed ] Residual 0.45 40.1 1.55
Description of Specimen 1:  Silty sand {SM)
IIDescription of Specimen 2:  Silty sand (SM)
Description of Specimen 3:  Silty sand (SM)
Test Conditions: Undisturbed / Natural moisture Project: N11(1A)
Remarks: Location; Near Crownpoint, NM
Client: WHPacific
Boring No.: GR-22 Project No.: 105884
Depth: 25'-3.5'bgs Test Date:  12/15/2008




APPENDIX D

Road Condition Photographs
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Photo 2: Sandstone Outcrop with Bouliders
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Photos 3 and 4: Drainage Culvert Located approximately 65 m (213 ft) south of station
3+965 (note standing water)



APPENDIX E

Lateral Capacity of Piles for Bridge Foundations



TABLE E.1 - Pile Foundation Reactions (provided by WHPacific)
{reactions for single HP360X152 pile)

: Maximum Axial Shear Force Shear Force Moment
Lt::adlng Load about x-x axis about y-y axis about y-y axis
ase . > » 3

(kN)  (kips)  {(kN) (kips) (kN) (kips)  (kN-m) (kip-fi)
Cgf’rel; ' 12330 2772 00 0.0 32.9 74 24 165
Case 2,
Str V 1158.7 260.7 11.6 26 271 6.1 17.4 12.8
Case 3,
Ext Event 926.6 208.3 48.0 10.8 13.3 3.0 8.4 6.2
Cased, 9702 2181 0.0 0.0 334 7.5 15.9 117

Strib




Results for No Scour:

HP_360x152 Pile (5 piles), Major (x-x) Axis, No Scour

Lateral Deflection vs Depth for Case 1, 2 and 4 Loadings

Lateral Deflection (mm)
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Figure E.1 — Lateral Deflection vs. Depth (x-x axis, no scour)
HP 360x152 Pile {5 piles). Minor (y-y) Axis, No Scour
Lateral Deflection vs Depth for Case 1, 2 and 4 Loadings
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Figure E.2 - Lateral Deflection vs. Depth (y-y axis, no scour)
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Depth {m)

HP 360x152 Pile (5 piles). Major {x-x} Axis. No Scour

Bending Moment vs Depth for 1, 2 and 4 Loadings
Bending Moment {kN-m)
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Figure E.3 - Bending Moment vs. Depth (x-x axis, no scour)

Depth (m)

HP 360x152 Pile {5 piles). Minor {v-v) Axis, No Scour
Bending Moment vs Depth for Case 1, 2 and 4 Loadings
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Figure E.4 — Bending Moment vs. Depth (y-y axis, no scour)
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HP 360x152 Pile {5 piles), Major (x-x) Axis, No Scour
Lateral Force vs Depth for Case 1, 2 and 4 Loadings

Shear Force (kN)
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Figure E.5 - Lateral Force vs. Depth (x-x axis, no scour)
HP 360x152 Pile (5 piles). Minor (v-y) Axis, No Scour
Lateral Force vs Depth for Case 1, 2 and 4 Loadings
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Figure E.6 — Lateral Force vs. Depth (y-y axis, no scour)




Results for 4.2 m (13.8 ft) Scour:

HP 360x152 Pile (5 piles). Major {x-x} Axis, 4.2m Scour

Lateral Deflection vs Depth for Case 3 Loadin

Lateral Deflection (mm)
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Figure E.7 — Lateral Deflection vs. Depth (x-x axis, 4.2m scour)

HP 360x152 Pile {5 piles}, Minor (v-y} Axis, 4.2m Scour
Lateral Deflection vs Depth for Case 3 Loading
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Figure E.8 — Lateral Deflection vs. Depth (y-y axis, 4.2m scour)
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HP 360x152 Pile (5 piles), Major {x-x} Axis. 4.2m Scour

Bending Moment vs Depth for Case 3 Loading
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Figure E.9 — Bending Moment vs. Depth (x-x axis, 4.2m scour)
HP 360x152 Pile (5 piles). Minor (y-y} Axis, 4.2m Scour
Bending Moment vs Depth for Case 3 Loadin
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Figure E.10 — Bending Moment vs. Depth (y-y axis, 4.2m scour)




HP 360x152 Pile {5 piles), Major (x-x} Axis. 4.2m Scour

Lateral Force v th for Case 3 Loadin
Shear Force (kN})
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Figure E.11 ~ Lateral Force vs. Depth (x-x axis, 4.2m scour}
HP 360x152 Pile (5 piles}. Minor (y-y) Axis, 4.2m Scour
Lateral Force vs Depth for Case 3 Loading
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Figure E.12 — Lateral Force vs. Depth (y-y axis, 4.2m scour)




APPENDIX F

Pavement Design Calculations



105884 N11(1A) Originated By: ¢'2 2 773/  Date: a/// /o
Pavement Design Calculation Reviewed By: g™ -7 ¢7  Date: /72 /I
01/21/10

Objective

Calculate pavement design sections for the southern portion of Route N11 on the
Navajo Nation in Crownpoint, NM.

References
1. Department of the Interior, Bureau of Indian Affairs, Navajo Region Office,
Division of Transportation, Highway design Unit, “Design Analysis Report for
Project: N11(1)1,2&4", June 27,2005, revised October 11, 2005.

2. Email from Ms. Rachel LeVee of WHPacific, subject “Re: N11 Traffic Counts,”
August 31, 2009.

3. New Mexico Depariment of Transportation, “Infrastructure Design Directive IDD-
2008-05 (Pavement Design Guideline)’, July 21, 2008.

Given
1. Borehole Logs from the Kleinfelder geotechnical and investigation of the site.
2. Traffic count data provided in Reference 1.

3. Anticipated percentage of heavy vehicles provided by Ms. Rachel LeVee of
WHPacific (Reference 2).

Assumptions

1. Variable subgrade support is anticipated based on the range of geologic
materials encountered in our geotechnical investigation and variable N values
from Standard Penetration Tests (SPT). Therefore, a conservative composite
CBR estimate of 8 was utilized in the calculations to account for weaker
materials.

2. Drainage coefficients of 1.0 for the asphalt and crushed base course were
assumed for the calculations. These values assume that positive drainage
controls will be designed and constructed.

3. The total Average Daily Traffic (ADT) values for light duty and medium duty
vehicles were subdivided based on anticipated vehicle type.

4. The following parameters were assumed for the pavement design calculations:

Direction factor = 1

Lane distribution factor = 0.5

Initial serviceability index = 4.2 (Reference 3)

Terminal Serviceability Index = 2.0 (Reference 3)
Page | of 4



105884 N11(1A) Originated By: <22 723/  Date: @3/11//0
Pavement Design Calculation Reviewed By: 9./ 47¢ 7 Date: 212 /o
01/21/10

5. A design period of 20 years was assumed for calculations.
Calculations

Resilient Modulus

The resilient modulus (Mg) for the subgrade was calculated utilizing the composite CBR
value for the roadway (based on AASHTO T193, “The California Bearing Ratio"):

Mg = (2555)*CBR%®* = (2555)*(8 %®%) ~ 9,500

Growth Rate and 2009 ADT

The growth rate and 2008 ADT value was calculated utilizing the ADT estimates for a
20-year time period {n) from 2002 and 2022 provided in Reference 1:

ADT 2002 = 371 vehicles per day (vpd), Reference 1
ADT 2022 = 453 vpd, Reference 1

Growth rate (9) = (ADT 2022/ ADT z002)'"™ = (453 vpd/ 371 vpd)'?° = 1%

ADT 2000 = (ADT 2002)*(1+0)" = (371 vpd)*(1+0.01)” = 398 vpd

ESAL Applications

The 18 kip equivalent single axle load (ESAL) applications were calculated as shown
below:

18 KIP EQUIVLENT SINGLE AXLE LOAD (ESAL) APPLICATIONS - AASHTO
Project Name: WHP N11 (1A) Reconstruction

Jab Number; 105884
Date: 021116
Location: Crownpoint, WM Design Period: 20 Years
Pavement Type:  Mainline - Flexible Grovih Factor: 1.00%
Monthly Tramie:
Avg. ADT 398 Numbier of Lanes in Each Direction: 1
Present Serviceabllity Index (pt): 42
Estimated Structural Number:
Vehicle Types Axle Percent ADT ADT x 365 Load Equivalent ESAL
Load ADT x Deslgn Petlod Factor
Light Duty 93.00% 370 2,974,792 0.00002 59
Medium Duty 5.00% 20 159,935 0617 98,680
Heavy Duty 2.00% B 63,974 1.693 108,308
TOTAL _ 398 207,047
ESAL Directlon | Lane Distribution DESIGN
Factor Factor ESAL
207,047 1 0.50 103,524
20 YEAR DESIGN ESAL = 103,524
|DESIGH EDLA = 14 |

Page 2 of 4



105884 N11(1A) Originated By: <2z 725,  Date: o=/ /)0
Pavement Design Calculation Reviewed By: qfpy 4%£7 Date: >12 /0
01/21/10

The pavement design sections were calculated utilizing the information above in the
PAS pavement analysis software, version 5.0, which utilizes the 1993 AASHTO method
(AASHTO Guide for Design of Pavement Structures).

Results

The following pavement design section was calculated for the N11 (1A) Roadway:

76 mm (3 in) asphalt over 150 mm (8 in) aggregate base:

02-11-2010
state: NM Job Number: 105884
Agency: wHPacific
Company: Kleinfelder Location: Crownpoint, NM
Contractor: N/A
Engineer: C, valiejo
=== EEEs = = = F1 ex'i b-l a Ana-lysi S S==SsE=SEssssoooooooom====x=
structural Number = 1.94
pesign E 18's = 103,524
Retiability = 75.00 percent
overall peviation = 0.45
Resilient Modulus - 9,500.0 psi
initial_serviceability = 4.20
Terminal serviceablity = 2.00
Layer Layer Drainage Layer
Number  Coefficient coeffigient Thickness a(i)¥cdwr
=EEEE=ER == g 9 3] ==== [-1-1 === T === b I3 -1-1
1 0.42 1.00 3.00 1.26
g 0,12 1.00 6.00 0.72
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105884 N11(1A) Originated By: c2 % 5273/ Date: 024 /o s
Pavement Design Calculation Reviewed By: g4 <757 Date: 2/72,%p
01/21/10

Conclusions

Based on our calculations a pavement section consisting of 76 mm (3 inches) of asphalt
over 150 mm (6 inches) of aggregate base course would be sufficient for the anticipated
traffic loads. This pavement section corresponds to the minimum required section
based on Reference 1. We therefore recommend the minimum BIA pavement section
for Route N11 presented in the following table.

Table 1~ Design Pavement Section

Asphaltic Concrete
Traffic Loading Pavement (ACP) Aggz;%it:s)Base
(inches)
103,524 18-kip ESAL 76 mm (3 in) ACP 150 mm (6 in) Base
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