SEVENMILE-GOOSEBERRY ROAD

UT PFH 39-1(4)

FINAL GEOTECHNICAL REPORT
Report # UT-FX-0039-10-01

Geotechnical Services Branch
July 2010






TABLE OF CONTENTS

REPORT

INTRODUCTION

Project DeSCHIPLION .....ccveiecieie e
RESEAICH ...
SIte DESCIIPTION ..oviiiice e
Project Setting and CHMALE ..........ccceeviiiinieiiiie e
Regional and Site Geology........cccocvvieiieiesiieie e
Regional and Local Seismic Setting...........ccocvvvviiienieniiesienieie s
(CT=To] (o]0 [ [0l o F- 72 L o 1 SR

PROCEDURES AND RESULTS

Preliminary Subsurface Investigation............ccccoovviniininnciiennn,
Laboratory TeSHING .....cccocveiieeee e
FINAINGS oo
SITE INSPECTION ...

RECOMMENDATIONS AND SUMMARY

General INformation ...
SIte Preparation........cccceoieiieieieeie e seese e eee e sae e
Grading REQUITEMENTS ........ccouiiiiiieesiesee e e
Subsidence, Shrinkage, and EXpPansion.........c.cccceeevvveiveieiiveniene
SI0PE SEADIIITY ...
Y1 (R B g U] = Vo -SSR
Buried Steel StrUCLUIES...........cccv i
Construction ConsSiderations ...........cccocveerieerieeiesieene e

DISCLAIMER/LIMITATIONS CLAUSE ......cccoiiiiiiiic e

REFERENCES ...

APPENDICES

Appendix A — Location Maps
Appendix B — Geologic Map

Appendix C — Test Pit and Boring Logs
Appendix D — Laboratory Data
Appendix E - Photos

Page i



UT PFH 39-1(4)
SEVENMILE-GOOOSEBERRY ROAD
FISHLAKE NATIONAL FOREST
SEVIER COUNTY, UTAH

INTRODUCTION
Project Description

This report presents geotechnical findings and recommendations for the proposed Phase 4
improvements to the Sevenmile Gooseberry Road, also known as Utah Forest Highway
(FH) 39. Utah FH 39 begins at the intersection of FH 42 (Fremont River Road) and FH 13
(Fish Lake Road) and proceeds northward for 29.5 miles along Sevenmile Creek and
Gooseberry Creek to its junction with Interstate 70, approximately 7 miles east of Salina,
Utah. The route is primarily on Federal lands within the Fishlake National Forest in Sevier
County. The road is maintained by Sevier County. A project vicinity and site location
map are provided in Appendix A.

Originally, this project was divided into three phases. Phase 1 included the northern 13.5
miles and was completed in 2005. Due to program funding and difficult subgrade
conditions, only about 4.5 miles of Phase 1 has been paved, with the remaining 9 miles
constructed to aggregate base. Phase 2, which is currently under construction, includes the
central 5.1 miles. Phase 2 is scheduled for completion in 2009. Phase 3 has been revised
to include the paving of approximately 5 miles of Phase 1. Phase 3 is schedule for
completion in 2009. Phase 4 will complete the remaining southern portion of the route.

The proposed road reconstruction of Phase 4 will begin at the intersection of FH 42
(Fremont River Road) and FH 13 (Fish Lake Road) and proceed northerly for
approximately 9.5 miles to the beginning of Phase 2. The road reconstruction will closely
follow the existing road alignment with widening as appropriate to improve safety and
minimize impacts. The southern-most section of the roadway alignment within Phase 4
will be realigned to avoid the Sevenmile Creek floodplain. The reconstruction will
improve the alignment, grade, and width to the current standards. The project includes
grading, surface and subsurface drainage structures, placing aggregate base, and the
installation of safety related features necessary to meet current design practice.

Research

As part of this project, the following documents were reviewed to supplement information
during our reconnaissance efforts:

e Preliminary (50%) design drawings titled Plans for Proposed UT PFH 39-1(4),
Sevenmile-Gooseberry Road, Fishlake National Forest, Sevier County, as prepared
by the Central Federal Lands Highway Division (May, 2009).

e Technical Memorandum titled Preliminary Geotechnical Observations, Sevenmile-
Gooseberry Road, Station 00+524.971 to 24+000, Utah PFH 39-1(2), Sevier
County, Utah, as prepared by Black Eagle Consulting (May, 2003).

e Geotechnical Report titled Sevenmile-Gooseberry Road, Phase I, Station 10+010
to 23+654, Utah PFH 39-1(2), Sevier County, Utah, as prepared by Black Eagle
Consulting (May, 2005).

Page 1



Much of the material contained in the Black Eagle Consulting reports supplements this
preliminary geotechnical report. Applicable sections of those reports have been included
in an effort to condense separate reports. Preliminary site observations by CFLHD
personnel have also been captured in this report. The results and findings of CFLHD
subsurface investigations are pending and will be included in a future report. Station
locations within this report that are noted with an asterisk (*) are considered
approximate, as they were converted from previous reports using a different system of
units and a slightly different alignment.

Site Description

The subject alignment is located along the Sevenmile Valley within the Fish Lake
Mountains. The existing Sevenmile-Gooseberry Road is a maintained gravel road with 4
to 6 inches of aggregate base and ranges in width between 15 feet and 23 feet. The road is
maintained by Sevier County. Shallow v-ditches are located on the inboard side of the
roadway, and numerous corrugated metal pipe (CMP) culverts are located under the
roadway. The majority of the culverts exhibited only minor corrosion at joints and
connections, and appeared to be functioning as designed. In a number of areas, the native
surface cobbles and boulders are protruding through the existing road surface. Much of the
existing alignment sits in minor cuts and fills at or near the original ground elevation. Cuts
and fills of up to 12 feet in height or more exist in a few isolated areas. Cut and fill slopes
generally exist at 1V:2H slope ratios. The average roadway grade along the centerline
from the end of the alignment at Fremont River Road to the Notch-Lost Creek Divide at
the top of the “Switchbacks” is approximately 0.3 percent, with a maximum elevation of
10,531 feet at the Divide and a minimum elevation of 8,661 feet at the intersection with
Fremont River Road.

A number of potential springs are located within the proposed alignment, as indicated by
lush grass and some surface seeps. Additional wet areas beyond those identified may also
become apparent during normal or heavy precipitation years or during the early to late
spring months during snowmelt and runoff.

Project Setting and Climate

The project site is located approximately 25 miles southeast of Richfield, UT. The area
surrounding the subject route consists of mountains and lowlands with valley drainages.
The vegetation consists primarily of sagebrush/grass on low relief foothills and flats with
scattered pinyon pine and juniper. With increasing elevation, the vegetation shifts to dense
stands of aspen, spruce, and fir trees. Dense riparian vegetation lines the banks of most
streams and tributaries.

In the Fish Lake Mountains, summers are relatively cool and winters are cold and snowy.
Temperatures are moderated by the relative elevation of the area, with high temperatures
reaching above 80° F and low temperatures around 0° F.

Mean annual precipitation in the project area varies from 12 to 20 inches, most of which
falls as snow between October and April. The surrounding mountains receive up to 30
inches of precipitation per year. About 75 percent of this precipitation is snowfall that
provides year-round runoff to lower elevations. The existing roadway is closed to
vehicular travel during the winter and spring months, when run-off saturates the roadway
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base. The spring closures are intended to minimize rutting of the roadway under saturated
conditions.

Regional and Site Geology

The project site is located in the High Plateaus section of the Colorado Plateau
physiographic province. The alignment is located along Sevenmile Valley within the Fish
Lake Mountains. This area within central Utah has been shaped by both tectonic activities
and glaciation. The general geology of this area in the Fish Lake Mountains consists of
Tertiary undifferentiated latite and basaltic andesite flows, shale, mudstone, colluvial
deposits, and landslide deposits.

The published map, “Geology of the Salina Quadrangle, Utah (Williams and Hackman,
1971),” shows the roadway alignment mapped as Quaternary undifferentiated colluvial
deposits, including talus, slope wash, and landslide deposits. Above 7,000 feet, the
alignment subgrade consists of well-weathered and eroded till and landslide depostis of
pre-Bull Lake age. The alignment also crosses or is adjacent to Tertiary undifferentiated
latite and basaltic andesite flows.

Hardy and Muessig (1952) mapped much of the Fish Lake Plateau crossed by the
alignment as a thick series of lava flows with sedimentary rocks of Tertiary age appearing
beneath the flows along the northern edge of the plateau and along the eastern margin of
Sevenmile Valley near Mt. Terrell. The alignment through Sevenmile Valley also passes
along the edge of several large glacial moraines..

Generally, preliminary exploration and reconnaissance along the proposed alignment
encountered similar materials as those described above. The proposed alignment generally
crosses through two major soil types: 1) clayey sand with gravel to silty, clayey sand with
gravel in Sevenmile Valley, and 2) lava flow rubble associated with lava flow in
Sevenmile Valley. The Sevenmile Valley clayey sand with gravel was generally described
as dry to moist, medium dense to dense and exhibited low to medium plasticity. The
Sevenmile Valley silty, clayey sand was generally described as moist, loose to medium
dense, and exhibited low plasticity to non-plastic characteristics. The lava flow rubble was
generally described as dense, hard, volcanic cobbles and boulders to 3 feet in diameter that
also contains a scattered clayey sand with gravel matrix.

Groundwater was present in a few drainages during the reconnaissance efforts.
Groundwater in the area is mainly derived from spring snowmelt infiltration. Many of the
springs are likely fed by snowmelt infiltration transported at shallow depths along the
contact between overburden soils and bedrock or along the contact between landslide
deposits and the underlying materials. These types of springs typically seep intermittently
at the surface after the spring thaw or shortly after heavy precipitation, but can produce
water year-round, depending on the amount of annual precipitation. Springs that produce
water during dry months are often derived from long-term infiltration of precipitation that
is captured in more permeable layers at depth. The springs become evident where the
permeable layer is exposed at the ground surface. These types of springs are usually less
affected by seasonal variations than by long-term variations in precipitation.

Regional and Local Seismic Setting

The local vicinity of the project site is not traversed by any faults, although there are
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several faults located within 25 miles (northeast and southwest). These faults are shown
crossing Quaternary deposits as concealed faults and probably do not have Quaternary
movement. No evidence of faulting was observed during site reconnaissance. No
additional fault hazard mitigation is considered necessary for the proposed alignment since
no critical structures are planned for construction.

Geologic Hazards

Ground motions caused by an earthquake are influenced not only by the distance from the
fault planes, but also by the geology found at the site. Amplified ground motions are not
expected at the project site due to the relative distance from faults.

Based on the review of available geologic maps for the area and on geologic units
observed during site reconnaissance, the roadway alignment is generally underlain by
medium dense to dense clayey and granular soils, and very dense volcanic materials. As a
result, the relative densities of these materials give an indication that the liquefaction
potential of these materials is minimal.

One landslide area has been documented directly adjacent to the proposed alignment near
Station 465+00. The landslide area is characterized as a translation slide, transforming into
a debris flow near the lower extents. A translational slide is a slide in which the landslide
mass moves along a planar surface with little rotation or tilting. A debris flow is a form of
rapid mass movement in which a combination of loose soil, rock, air, and water combine to
form a slurry that flows downslope. Debris flows are commonly caused by intense surface
water flow, due to heavy precipitation or rapid snowmelt. No tension cracks or other
evidence of recent movement were observed during the site reconnaissance; however,
reactivation may occur during seismic events in years with normal to above average
precipitation. This landslide is adjacent to the northern edge of a dense forest in Sevenmile
Valley and is characterized by a hummocky appearance and the presence of scattered
aspen trees along indistinct boundaries of the landslide. In addition, several young aspen
trees are growing in the landslide surface. The landslide is approximately 230 feet wide
near the alignment and extends upslope an undetermined distance.

A debris flow has been identified near Station 80+00, originating in the mountain range to
the east of the proposed alignment. This debris flow occurred approximately 5 years ago
as a result of a forest fire. The fire stripped much of the vegetation from the mountainside
and a subsequent heavy precipitation event carried a significant amount of sediment toward
the roadway, stopping short of the existing or proposed alignment. The debris flow
channel has been stable in recent years due to the revegetation of the burn area. Due to the
steep slopes and the relative thick mantle of soil present in this mountain range, additional
debris flows may occur in the future and will most likely be triggered by above average
precipitation events.

Significant rockfall hazards are associated with areas that exhibit lava flow rubble and cut
slopes greater than 1V:1H. These slopes will exhibit continual raveling of both coarse and
fine debris, as these slopes are unstable in terms of surficial stability. For these reasons, it
is recommended that significant cut slopes be avoided in areas of lava flow rubble.
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PROCEDURES AND RESULTS
Preliminary Subsurface Investigation

A preliminary subsurface investigation program was conducted in September, 2002, by
Black Eagle Consulting. A series of 17 test pits were excavated in shoulder areas along the
proposed roadway alignment. Surface examination was performed in inaccessible areas, in
particular near the Sevenmile Creek realignment. Test pits were used for all roadway
exploration. All test pits were excavated using a Case 580E rubber tire backhoe. The
maximum depth of exploration was 10.5 feet below the existing ground surface, although
practical refusal was often encountered at shallower depths due to the presence of boulders.

In addition, a subsurface investigation program was conducted within the materials source
adjacent to Gates Lake Road in June, 2004. The material source is located approximately
0.9 miles west of Station 525+00. A total of five core holes, labeled BP-1 through BP-5,
were advanced using an NQ-size core barrel and a track mounted CME 850 drill rig. The
maximum depth of exploration was 20 feet below existing grade.

A subsequent subsurface investigation program was conducted in August, 2009 by
CFLHD Geotechnical personnel, in an effort to supplement the information gathered
during the initial investigation completed by Black Eagle Consulting. Eleven test pits were
excavated at various locations along the proposed roadway alignment. The test pits were
excavated using a Catepillar 416B rubber tire backhoe. The maximum depth of
exploration was 6.0 feet below the existing ground surface, although practical refusal was
often encountered at shallower depths due to the presence of boulders.

As part of the August, 2009 subsurface investigation program, five borings were also
completed within the materials source adjacent to Gates Lake Road. The borings were
completed in an effort to provide subsurface information for a possible expansion of the
materials source. A total of five borings, labeled B-101 through B-105, were advanced
using an HQ-size core barrel and a track mounted CME 850 drill rig provided by HazTech
Drilling. The maximum depth of exploration was 40 feet below existing grade.

In addition, two borings, B-1 and B-2, were completed using hollow stem augers and a
track mounted CME 850 drill rig provided by HazTech Drilling. These borings were
completed at the proposed location of a large cut slope, between Station 437+00 and
Station 445+00. The maximum depth of exploration was 15.5 feet below existing grade.

Locations of the test pits and borings are shown on the Geologic Map and Boring Location
Plans in Appendix B. The test pit and boring logs have been included in Appendix C.
Test pit and boring locations in Appendix B are considered approximate, as they were
converted from the 30% alignment which utilized metric stationing. The location noted on
the test pit and boring logs in Appendix C are metric stationing from the 30% alignment.

An engineering technician examined and classified all soils the field in general accordance
with ASTM D 2488. Ground water levels and seeps were recorded where encountered.
Bulk samples for index testing were collected from test pit sidewalls at specific depths in
each soil horizon and returned to the laboratory for testing. Additional soil classification
was subsequently performed in accordance with ASTM D 2487 upon completion of
laboratory testing.
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Upon completion of exploration, each test pit and boring was backfilled and compacted to
the extent possible with the equipment used. The disturbed ground surface was reclaimed
by grading the immediate area relatively flat and placing certified weed-free straw mulch.

In addition to the test pit exploration, three bulk surface material samples were obtained
from a bedrock outcrop in the Gates Lake pit, which is located approximately 0.9 miles
west of Station 525+00. The bedrock consists of a latite to basaltic andesite.

Water and soil samples were also collected at various locations along the proposed
alignment for use in chemical testing to evaluate the potential to corrode buried steel or
concrete structures.

Geologic mapping along the alignment was performed to identify surficial geologic units,
anticipated subgrade materials, landslides, and other geologic hazards which could impact
the design and construction of the roadway. Geologic mapping consisted of identifying
major surficial geologic units and their spatial distribution within the mapped alignment
area. During geologic mapping, landslide areas and obvious springs and seeps were also
mapped, in addition to zones of scattered boulders and cobbles.

Laboratory Testing

At the conclusion of the fieldwork, index tests were conducted on 13 soil samples
recovered from completed test pits. Laboratory tests on the samples included gradation
(AASHTO T-88) and Atterberg limits (AASHTO T-89, T-90). Results of these tests were
used to classify the soils according to ASTM D 2487 and to verify field logs, which were
then updated as required. Classification in this manner provides an indication of the soil’s
mechanical properties. A summary of the test results is contained in Table 1. Index test
results are represented in Appendix D.

Table 1. Index Test Summary.

Test Pit _ Sample Moisture
No. Station Depth | %<200 | LL | Pl | Content | Classification
(ft) (%)
TP-28 | 77+24* 3.9 203 | 19 | 1 4.3 SM
TP-27 101+84* 3.9 27.3 26 9 8.1 SC
TP-26 127+75* 3.0 18.1 NV | NP 5.7 SM
TP-26 127+75* 4.9 31.6 21 4 9.7 SC-SM
TP-25 154+32* 3.9 28.5 23 9 7.0 SC
TP-23 206+80 3.6 30.0 23 | 10 6.3 SC
TP-22 232+05* 5.6 32.9 34 | 15 131 GC
TP-21 259+28* 4.9 43.0 42 | 26 16.6 SC
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Table 1 Cont. Index Test Summary.

Test Pit Sample Moisture
No. Station Depth | %<200 | LL | Pl | Content | Classification
(ft) (%)
TP-19 308+50* 2.0 53.4 47 | 30 13.9 CL
TP-17 364+24* 2.0 155 24 9 4.7 GC
TP-15 412+78* 3.0 45.0 49 | 32 12.4 SC
TP-14 441+32* 2.6 26.2 24 | 10 8.5 SC
TP-13 471450 3.6 45.6 39 | 24 115 SC
Notes: NP — Non-plastic
NV - No Value

Six unconfined compression tests (ASTM D 2938) were performed on representative core
samples obtained during exploration drilling of the Gates Lake Road materials source. The
tests were performed to determine the unconfined compressive strength of bedrock
materials. During the test, an axial load is continuously applied and increased on the
sample until a peak load and failure is observed. A summary of the test results are
provided in Table 2. Results of the unconfined compression testing are contained in
Appendix D.

Table 2. Unconfined Compression Test Summary.

Sample | o . ; Sample | Material C%Trzazstﬂ"e
Location Depth (ft) | Description (psi)
Lffetesit BP-3 74 Basalt 12,650
LSl?eteF?it BP-4 13 Basalt 23,100
,_Slféesit B-102 | 15.0-20.0 | Basalt 7,080
,_Slféesit B-102 | 20.0-250 | Basalt 13.900
,_Slféesit B-104 | 50-10.0 | Basalt 20,070
Lfféesit B-105 | 5.0-10.0 | Basalt 17,890

Nine point load tests (ASTM D 5731) were performed on representative samples of native
materials obtained during exploration drilling of the Gates Lake Road materials source.
The tests were performed by subjecting the sample to an increasingly concentrated load
until failure occurred. The measured load at failure is used to calculate the point load
strength index and to estimate the uniaxial compressive strength of the sample. A
summary of the test results are provided in Table 3. Results of the point load testing are
contained in Appendix D.
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Table 3. Point Load Test Summary.

Sample | sample | . . | GaugeFailure | Compressive
Location | 20N9 | PePth | peceription Hokle Strength
(ft) (psi) (psi)
Lgl?;e;it BP-1 1 98 Basalt 3,030 29,630
I_Sf;e;it BP2 | 92 Basalt 2,340 22,960
LSI?;eSit BP-2 | 141 Basalt 3,225 31,450
LSI?;eSit BP-3 | 89 Basalt 3,000 29,360
I_Sféesit BP-3 | 158 Basalt 2,585 25 360
Lglfée;i t BP-4 2.3 Basalt 3,290 32,070
L(;Ijée;it BP-4 | 118 Basalt 3,050 29,840
Lgljée;it BP5 | 92 Basalt 1,150 11,220
Laeept | BP5 | 20 | DT 195 2620

Samples of the latite to basaltic andesite bedrock material proposed for use as an aggregate
material source were initially crushed and processed to generate a Class D aggregate base
material. The resulting material was then subjected to durability index tests (AASHTO T-
210) on both the fine and the course fractions, Los Angeles abrasion tests (AASHTO T
96), sodium sulfate soundness loss tests (AASHTO T 104), and fractured faces
determinations to determine if the proposed material would satisfy the specifications for
aggregate base. A summary of the test results is contained in Table 4. Aggregate test
results are contained in Appendix D.

Table 4. Aggregate Test Summary.

sample LA Durability Sodium
Sample b Material . Fractured Sulfate
L ocati Depth " Abrasion .
ocation (Ft) Description (%) Faces Fine | Coarse | Soundness
Loss (%)
Gates_ Surface | Volcanic 22 100 81 75 1.7
Lake Pit
Gates_ Varies Volcanic 25 NT NT 90 0.0
Lake Pit

In addition, samples of the basaltic bedrock material recovered during the August, 2009
subsurface investigation program proposed for use as an aggregate material source were
laboratory crushed to minus 1.5 inch material before testing. The resulting material was
then subjected to specific gravity tests (AASHTO T 85), absorption tests (AASHTO T 85),
Los Angeles abrasion tests (AASHTO T 96), durability index tests (AASHTO T-210), and
sodium sulfate soundness loss tests (AASHTO T 104) to determine if the proposed
material would satisfy the specifications for aggregate base. A summary of the test results
is contained in Table 5. Aggregate test results are contained in Appendix D. Based on the
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test results, the material within the Gates Lake material source meets the durability
requirements for subbase, base, and surface course aggregate, as contained in Section 703

of the FP-03.
Table 5. Aggregate Test Summary.
Durability Sodium
Sample SELE Material LA_ Fractured Sulfate
. Depth " Abrasion .
Location (ft) Description (%) Faces Fine | Coarse | Soundness
Loss (%)
Gates_ Surface | Volcanic 22 100 81 75 1.7
Lake Pit
Gates_ Varies Volcanic 25 NT NT 90 0.0
Lake Pit

One composite sample of bedrock core from the Gates Lake material source was tested to
determine the suitability of this material for use as riprap. A summary of the test results
are contained in Table 6. Riprap test results are provided in Appendix D. Based on the
test results, the material within the Gates Lake material source meets the durability
requirements for riprap, as contained in Section 705 of the FP-03.

Table 6. Riprap Test Summary.

sample sample Material Durability Appa!’e_nt Abso(:’ptlon,

Location | Depth (ft) | Description | Fine | Coarse SpeC|_f|c &
Gravity

Gatesii‘ake Varies | Volcanic | NJA | 90 2.66 2.80

A total of eleven Resistance value tests (R-value, AASHTO T 190) were performed on
representative samples of subgrade soils. R-Value testing is a measure of subgrade
strength and expansion potential and is used in the design of flexible pavements. A
summary of the test results is contained in Appendix 7. R-Value test results are provided
in Appendix D. The range of R-values along this route are indicative of soft to medium
dense, low to moderate plasticity soils. These soils generally serve as fair to good

subgrade soils.

Table 7. R-Value Test Summary.

Test Pit No. | Station Di%f;\pé:t) Cla(sssifigggion R-Value
TP-28 T77+24% 3.9 SM 36
TP-27 101+84* 3.9 SC 14
TP-26 127+75* 3.0 SM-SC 13
TP-25 154+32* 3.9 SC 24
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Table 7 Cont. R-Value Test Summary

TelfltOPit Station Dse?artl;]p(lf?t) CIassSi;::Iation R-Value
: (USCS)
TP-23 | 206+80% | 3.6 sC 14
TP-22 |232+405*| 5.6 GC 16
TP21 [ 259+28% | 49 sC =
TP-19 [ 308+50% | 20 CL =
TP-17 | 364+24* | 2.0 GC 21
TP-15 | 412+78* | 26 sC <>
TP-14 | 441432 | 26 sc 12

One expansion test (AASHTO T 258) was performed on a sample of native clay soil
remolded to 90 percent relative compaction at optimum moisture content to determine the
materials’ expansion potential and corresponding amount of swell. A summary of the test
result is contained in Table 8. Expansion test results are provided in Appendix D.

Table 8. Expansion Test Summary.

Soil
Test Pit No. | Station Dseaﬁp(llft) Classification | Expansion (%)
P (USCS)
TP-13 471+50* 3.9 SC 8.5

Twelve geochemical tests were performed on representative material samples to evaluate
their potential to corrode buried steel structures and concrete. Testing for resistivity and
pH were performed in general accordance with AASHTO T 288 and T 289, respectively.
A summary of the test results is provided in Table 9. Geochemical test results are
contained in Appendix D. In general, the tested soils from the project sites exhibited low
potential to corrode buried steel or degrade concrete structures.

Table 9. Geochemical Test Summary.

. istivi Corrosion
SSomole | aton | PH | Sonduetty | hmom) | S | Pl
TP-28 77+24* | 6.67 132 7,900 Soil Moderate
Water 167+00* | 7.01 110 9,090 Aqueous | Moderate
Water 226+00 | 7.63 66 15,151 Aqueous Mild
Water 244+00 | 7.95 200 5,000 Aqueous | Moderate
TP-21 259+28* | 5.65 270 2,800 Soil Moderate
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Table 9 Cont. Geochemical Test Summary.

Sample | oo | pH | Conductnity | RS | Sample | onilty
Designation (micromhos/cm) Steel
Water 269+50 | 7.93 170 5,882 Aqueous Moderate
Surface 294+40 | 6.91 286 6,600 Soil Moderate
Water 309+00 | 8.03 160 6,250 Aqueous Moderate
Surface 309+00 | 6.91 192 6,100 Soil Moderate
Water 373+00 | 8.08 180 5,556 Aqueous Moderate
Water 413+00 | 7.68 200 5,000 Aqueous Moderate
TP-14 441+32* | 5.47 62 16,000 Soil Mild

Notes: (1) — Tests for sulfates and chlorides are not required when the pH is between 6.0 and 8.0 and the
resistivity is greater than 5000 chm-cm per the FP-03.
(*) — Station locations are considered approximate.

Findings

Test pits conducted as part of each subsurface investigation program generally encountered
dry to moist, medium dense to dense clayey sand with gravel exhibiting low to medium
plasticity. Underlying the clayey sand at various depths was lava flow rubble. The lava
flow rubble was generally described as dense, hard, volcanic cobbles and boulders to 3 feet
in diameter within a clayey sand and gravel soil matrix. Bedrock was not encountered
during test-pitting along the proposed alignment. Groundwater was not encountered
during exploration of the test pits along the proposed alignment. Groundwater levels can

vary significantly due to climatic or seasonal effects.

Borings conducted in the Gates Lake Road material source generally encountered grey
basalt that was described as severely weathered and moderately hard. The basalt was
generally encountered near the ground surface and extended to the borehole termination,
which ranged from a depth of 20 to 40 feet below the ground surface.

Site Inspection

In an effort to supplement the subsurface investigation program, site reconnaissance was
performed by Central Federal Lands Geotechnical personnel on June 23 and 24, 2009, and
again on July 8 and 9, 2009. The site inspection was conducted to familiarize CFLHD
personnel with the project site and prepare a preliminary site investigation plan for
additional subsurface investigations. Many of the recommendations that follow stem from
the recent site reconnaissance efforts, as well as recommendations made in preliminary
geotechnical reports, as prepared by Black Eagle Consulting.
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RECOMMENDATIONS AND SUMMARY
General Information

The proposed roadway improvements for this project are feasible if the geotechnical
constraints are mitigated as summarized by the information contained in this report. The
proposed alignment is underlain by variable fine-grain to granular materials that are
considered poor to average roadway support materials, respectively. Areas of
subexcavation will be necessary as outlined in the Site Preparation section. Depending
on precipitation levels prior to construction, roadway subgrade soils may be well above
optimum moisture levels and require stabilization as described in the Site Preparation
section. Cut materials may also require significant moisture conditioning prior to
subsequent placement as roadway embankment material. Permanent cut slopes should be
constructed in accordance with the preliminary recommendations contained in the Slope
Stability section. Adequate surface and subsurface drainage features should be installed as
described in the Site Drainage section. Mass grading operations are discussed in the
Grading Requirements section.

Site Preparation
Clearing and grubbing should be performed in accordance with Section 201 of the FP-03.
Based on conditions encountered during the preliminary subsurface investigation average

topsoil stripping depths should be anticipated as indicated in Table 10.

Table 10. Anticipated Topsoil Depths.

Station Anticipa_ted Depth
(in)
10+00 to 200+00 8
200+00 to 250+00 10
250+00 to 300+00 12
300+00 to 520+00 8

In general, it is not anticipated that any areas of difficulty will be encountered during the
clearing and grubbing operation, although cobbles and boulders are intermittently present
near the ground surface along the entire length of the proposed alignment.

As noted previously, clay soils underlie minor portions of the alignment. The clay soils
were classified as moist to wet, stiff to very hard, and exhibited medium to high plasticity
characteristics. These materials were classified as CL and CH according to the USCS, and
A-6 and A-7 according to AASHTO classification. Laboratory testing performed on these
materials indicates the clays soils exhibit plasticity indices which are indicative of
moderately to highly expansive soils. These soils are also considered poor roadway
support materials. Granular soils will also be encountered throughout the alignment and
are considered average roadway support materials.

Based on preliminary roadway design elevations and laboratory test results, subexcavation
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and/or stailization of very poor subgrade soils may be necessary in the areas identified in
Table 11. Subexcavation at these locations is required to place the desired thickness of
blanket drain without affecting the vertical profile of the alignment. Subexcavation should
be performed to the depth required to ensure that a minimum of 24 inches of suitable
backfill (blanket drain) will exist below the structural pavement section, excluding the
aggregate base layer. Placement of cut material from these areas, as well as sources of
suitable backfill, should be placed as outlined in the Grading Requirements section. In
addition, a contingent quantity of subexcavation (approximately 20% of planned
subexcavation) should be added to the project in the event that additional areas requiring
subexcavation are encountered during construction.

Table 11. Anticipated Subexcavation Areas.

Station (Approximate)

161+00 to 166+00

185+00 to 190+00

185+00 to 195+00

222+00 to 223+50

248+00 to 252+50

270+00 to 274+00

290+00 to 300+00

When clay soils are present at subgrade elevations that will be covered by embankment
fill, the clay soils should be scarified to a depth of 6 inches, moisture conditioned to 2
percent under to 2 percent over optimum moisture content, and compacted to 95 percent
relative compaction. The moisture level will decrease the magnitude of shrink-swell
movements in the upper 6 inches of the clay. The high moisture content must be
maintained by periodic surface wetting, or other methods, until the surface is covered by,
at least, one lift of fill. Where existing aggregate base will be covered by embankment fill,
the aggregate base should be compacted to 95 percent relative compaction. In all cases,
the final surface should be smooth, firm, and exhibit no signs of deflection.

Surface soils may be well above optimum moisture content and impossible to compact in
proximity to springs and/or seeps in the locations identified above. Other areas could also
exhibit high moisture contents if wet weather or spring/early summer construction is
anticipated. The extent of these areas may be considerably more extensive following a wet
winter. In some situations, moisture conditioning may be possible by scarifying the top 12
inches of subgrade and allowing it to air dry to near-optimum moisture, prior to
compaction. Where this procedure is ineffective or where construction schedules preclude
delays, mechanical stabilization will be necessary. Mechanical stabilization may be
achieved by subexcavation and/or placement of an initial 12 to 24 inch lift of 12 inch
minus, well graded, angular rock. Additional lifts of rock may be necessary to achieve
adequate stability, depending on the conditions present and the type of equipment used to
place the stabilizing fill.

In several locations along the route, the proposed alignment crosses boulder fields
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comprised of lava flow rubble. Individual boulders within the fields vary significantly in
size, from approximately 1 to 6 feet in diameter. Prior to embankment construction across
the boulder fields, the void spaces present, which have been estimated at approximately 30
to 40 percent by volume, should be filled by spreading a three-inch minus, %-inch-plus
crushed aggregate across the surface of the boulder field and vibrating the aggregate into
the voids using large vibratory equipment until a minimum thickness of 2 feet of crushed
aggregate is present atop the boulder field. The standard 12 inches of select borrow can be
included in the 2-foot minimum thickness, where the crushed aggregate lies directly
beneath the select borrow. A Type I-B geotextile should be placed between the crushed
aggregate and select borrow or roadway embankment to prevent material loss. Specific
locations of the crushed aggregate embankment are detailed in Table 15 of the Site
Drainage section. Mechanical picking of boulders will likely be necessary to construct the
embankment through the boulder fields. Significant cuts are not recommended in the
boulder fields due potential rockfall hazards.

Grading Requirements

Due to the limited amount of local borrow sources or waste areas, and to maximize cut to
fill balance on this project, it is anticipated that the majority of roadway excavation will be
used in the construction of roadway embankments. Isolated areas of subexcavation of clay
soils, as outlined in the Site Preparation section, will be necessary. Clay soils excavated in
these areas should be placed as backfill in the base of deep fills to be constructed on
relatively level ground. No clay soils should be placed within 24 inches of the finished
grade. Saturated granular materials can be placed as embankment material in thin lifts
after allowing it to air dry prior to compaction.

An aggregate material source is located approximately 0.9 mile west of Station 525+00,
and adjacent to Gates Lake Road. The material source was used to produce aggregate base
and select borrow for the Phase 2 project. Laboratory testing performed on representative
samples of material from this latite to basaltic andesite bedrock source indicates the
material present would satisfy base aggregate specifications and most likely hot asphalt
concrete pavement aggregate specifications for both fine and coarse aggregate. The
material source should satisfy the majority of aggregate base and select borrow
requirements, and possibly the hot mix asphalt concrete aggregate requirements.

Since native surficial materials include clay soils that are prone to failure when saturated
and overlain by embankment fill, all fill placed on slopes should be keyed into existing
materials. The benches should be of sufficient width to accommodate placement and
compaction operations and equipment. The bench should be sloped in conjunction with
embankment layer construction. Each horizontal cut should begin at the intersection of
original ground and the vertical cut of the previous bench.

Rockfall and raveling hazards are present along the proposed alignment due to
oversteepened cut/fill slopes. Rockfall hazards present in areas containing lava flow
rubble are substantial on oversteepened cutslopes. Therefore, significant cut slopes are not
recommended through portions of the route crossing lava flow rubble. Raveling hazards
present along the balance of the alignment can most likely be addressed during final design
and construction by adjusting slope ratios.

Care should be taken to ensure the proposed roadway improvements provide adequate
vertical clearance between the base of the proposed improvements and any existing
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culverts to remain in the area. Any fill placed on top of existing culverts should be done so
as not to damage the existing culvert. In all cases, the finished surface should be smooth,
firm, and show no signs of deflection. Grading should not be performed with or on frozen
soils.

Subsidence, Shrinkage, and Expansion
Subsidence of granular soils and stiff to hard clay soils exposed in cuts should be

negligible. Table 13 provides an estimate of anticipated levels of shrinkage of native
materials when excavated and recompacted as embankment fill.

Table 13. Shrink-Swell Summary.

Station Shrink-Swell
Factor
10+00 to 27+00* 0.9
27+00* to 46+00* 0.85
46+00* to 168+00* 0.9
168+00* to 184+00* 0.85
184+00* to 262+00* 0.9
262+00* to 266+00* 0.85
266+00* to 520+00* 0.9

Portions of the roadway alignment are underlain by materials that exhibit a high fines
content. Such materials are susceptible to frost heave. The frost penetration depth for this
area is approximately 30 inches. As a result, the roadway subgrade could experience some
amount of frost heave during the winter months; however, the amount would be dependent
on numerous factors that include, but are not limited to, depth of snow pack, the amount of
moisture in the subgrade, and the amount of fines in the soils. Although some amount of
frost heave will most likely be experienced on this project, the costs associated with
complete mitigation are prohibitive in relation to the type of roadway to be constructed and
potential costs associated with isolated areas of remediation.

Slope Stability

A landslide feature was observed during site reconnaissance at approximate Station
465+00. No tension cracks or other signs of recent movement were noted during
inspection of the feature. The proposed alignment crosses the lower extents of the ancient
landslide feature. Construction of the proposed alignment is not expected to negatively
impact the landslide feature and reactivate slope movement. It is recommended that the
proposed alignment stay within the limits of the existing roadway or move slightly
downslope through this area.

Significant cut and fill slopes could be constructed as part of this project. Slope ratio
configurations of 1V:2H generally provide adequate stability in the types of materials
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encountered during the preliminary site exploration. Allowable slope ratios for the
materials encountered along the proposed alignment are contained in Table 14.

Table 14. Allowable Slope Ratios.

_ Allowable
Station Cut/Fill Slope
Ratio (V:H)
10+00 to 27+00* 1:2
27+00* to 46+00* 1:15
46+00* to 168+00* 1:2
168+00* to 520+00* 1:15

Site Drainage

The proposed alignment is located in an area and at an elevation receiving significant
precipitation amounts, the majority of which is stored as snowpack which melts and runs
off in the spring. As a result, significant amounts of moisture are introduced into this area
during a relatively short amount of time. Therefore, adequate surface and subsurface
drainage improvements should be installed as a part of this project to maximize roadway
performance.

Adequate surface drainage should be provided away from all structural improvements.
Ponding of water on finish grade or at the edge of pavements should be prevented by
proper grading. Drainage ditches should be constructed at the edge of the roadway along
all uphill cut slopes and should drain to culverts to be installed as a part of this project.
Where the existing roadway will remain above any realigned portions, the existing
roadway could preclude proper drainage. As a result, proper drainage, including rounding
of slope crests, should be provided in such areas.

Depending on the season of construction, local spring/seep areas may require both
drainage and/or stabilization for placement of roadway fills and proper performance of
overlying pavement sections. Subsurface drainage features should be installed in such
areas to minimize saturation of cut/fill slopes and maximize slope stability. Table 15
outlines areas requiring subsurface drainage controls that could be determined in the field,
to the extent possible, based on the gross test pit interval and recognizable surface seeps.

Table 15. Anticipated Subsurface Drainage Reqguirements.

Station (Approximate) Drain Feature Type

Crushed aggregate embankment
25+50 to 27+10 .
(Boulder Field)

Crushed aggregate embankment
(Boulder Field)

28+10 to 29+90
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Table 15 Cont. Anticipated Subsurface Drainage Requirements.

Station (Approximate)

Drain Feature Type

Crushed aggregate embankment

30+75 10 30+85 (Boulder Field)

31+60 to 35+70 Crushed(%ggglec?;tel:: ieerrdk;ankment

37440 to 37+70 Crushed(%ggglec?;tel:: ieerrdk;ankment

43+40 to 44+00 Crushed(angurﬁjg;t?: ieenlwdt;ankment
161+00 to 166+00 Blanket Drain

166+00 to 172+00

Crushed aggregate embankment
(Boulder Field)

178+00 to 181+00

Crushed aggregate embankment

(Boulder Field)

185+00 to 190+00 Blanket Drain
215+50 to 221+50 Underdrain
222+00 to 226+00 Blanket Drain
248+00 to 252+50 Blanket Drain
252+50 to 263+00 Underdrain
264+30 to 267+00 Underdrain
267+00 to 274+00 Blanket Drain
290+00 to 300+00 Blanket Drain
300+30 to 303+00 Underdrain
308+75 to 310+50 Blanket Drain
348+20 to 350+50 Blanket Drain
393+00 to 399+00 Underdrain
409+00 to 413+00 Underdrain
494+00 to 501+00 Underdrain

Geocomposite underdrains can be considered for use in underdrain applications, as
appropriate. Each area should be evaluated with respect to its particular site constraints to
determine the most appropriate underdrain alternate. A minimum 8-inch-diameter
corrugated polyethylene (CPE) pipe should be used for underdrains. Underdrain backfill
should consist of granular backfill; while blanket drain backfill should consist of
permeable material.

A well-graded rock fill is recommended in areas in which the proposed alignment crosses
boulder fields containing lava flow rubble. This fill is discussed in more detail in the Site
Preparation section. The well graded rock fill will function much like a blanket drain and
allow drainage to flow beneath the roadway embankment, such that it will not impound
water.
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Areas of seepage, in addition to those noted in Table 15, may be encountered during
construction depending on the precipitation levels preceding construction. The identified
areas are anticipated to be saturated during normal years. Additional wet areas to those
identified may become apparent during normal or heavy precipitation years. Table 15
provides an estimation of approximate locations of springs/seeps that may affect
performance of the road. The type of drainage system and the linear extent of drains to be
installed should be determined during construction when precise locations of springs/seeps
are known.

Buried Steel Structures

Resistivity tests have been performed on representative samples of native soils and
groundwater, and the results indicate the site soils and groundwater are moderately
corrosive to buried steel structures, as noted in the Laboratory Testing section. As a result,
buried steel structures should be designed to resist impacts due to this moderately corrosive
environment.

Construction Considerations

The delineation and segregation of clay soils that will require subexcavation could be
difficult. The presence of large boulders in volcanic rubble deposits have the potential to
make excavation difficult in areas underlain by these materials. Significant seepage in
noted areas should be anticipated and will make subgrade preparation more difficult.
Dewatering in these areas will most likely be necessary.

DISCLAIMER/LIMITATIONS CLAUSE

The subsurface explorations and tests described in the section on Procedures and Results
have been conducted in accordance with standard practices and procedures (except as
specifically noted). The results of these explorations and tests represent conditions at the
specific locations indicated. Subsurface conditions between these locations may vary. The
Recommendations section in this report includes interpretations and recommendations
developed by the Government in the process of preparing the design. These interpretations
are not intended as a substitute for the personal investigation, independent interpretation,
and judgment of the Contractor.
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APPENDIX B - Geologic Map
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Geologic Map Unit Descriptions

Lava flow rubble - Typically hard to very hard,
grey to black, and composed of sub-angular to
sub-rounded cobble to boulder sized blocks

in excess of 4 ft. in diameter. Lava flow does
not contain a soil matrix.

Clayey Sand with Gravel (Vicinity of Sevenmile) - Typically
loose to medium dense, brown to dark brown, low to
medium plasticity, has variable percentages of fines,
sand, and gravel. Grades into and contains zones
of silty, clayey sand with gravel. Unit also
contains scattered surface volcanic cobbles and
boulders.
(Station 10+00 to 25+00)
(Station 65+00 to 503+00)

Volcanic Rubble and Clayey Sand with Gravel (Vicinity
of Sevenmile Creek Realignment) - Typically highly variable
unit composed of lava flow rubble and clayey sand
with gravel, both as a matric and as distinct, but
variable zones.
(Station 25+00 to 65+00)

Legend

Subexcavation Areas- Wet or Saturated Zones

Landslide Area

Soil/Water geochemical sample

Spring

Test pit, approximate location
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BORING NO.: BP-1

—

BORING LOG

TYPE OF BORING: CME 850

DATE: 6/27/2004

DEPTH TO GROUND WATER (m): NE

LOGGED BY: SMM GROUND ELEVATION (m):
>
o
T 3
e r g ¥ £ g £ 2
w w 3 S 9 I ) 9
Tz = b o & 9 Q2
z 2 S ¢ S & 8 E
5 & @ 2= @ & % 5 DESCRIPTION
BASALT Grey, heavily fractured, severely weathered,
] moderately hard. Abundant reddish-brown low to medium
| plasticity fines in fractures.
1
BASALT Grey, violet, poorly fractured, slightly weathered, hard,
CORE ] some oxide stain on fractures.
BASALT Grey, heavily fractured, severely weathered,
- moderately hard.
2_
BASALT Grey, violet, poorly fractured, slightly weathered, hard,
A "4 RC 3] some oxide stain on fractures.
4_
BASALT Grey, heavily fractured, severely weathered,
moderately hard.
CORE N BASALT Grey, heavily fractured, slightly weathered, hard.
5.._

BORING_LOG_METRIC GOOSBERRY PHASE Il REPORT.GPJ BLKEAGLE.GDT 2/18/2005

Proposed Gates Lake Borrow Pit area. Formation dips 50°-65° NNE, strikes N70°-85° W.

Biack Eagle Consulting, Inc.
1345 Capital Bivd., Suite A
Reno, Nevada 89502-7140
(775) 359-6600

PROJECT NO.:
CH2M Hill 0079-06-3
Sevenmile - Gooseberry Phase |l PLATE.
Sevier County, Utah A3

SHEET 1 OF 1




BORING NO..

BP-2

BORING LOG

TYPE OF BORING: CME 850

DATE: 6/27/2004

DEPTH TO GROUND WATER (m): NE

LOGGED BY: SMM GROUND ELEVATION (m):
T =
a
.. E g 2 2
S 7 g W E g = @&
4 Y ) 2 Q E » '
T o 2 b & F I
= b= O e} < o O EE
5 ® @ € &2 & 3 5  DESCRIPTION
BASALT Grey, violet, heavily fractured, severely weathered
g moderately hard vesicular basalt clasts up to 0.2 mts size. Fines
washed out by core driiling.
1 —
CORE
- BASALT Grey, poorly fractured, moderately weathered, hard.
Common reddish-brown plastic alteration material on fracture
CL surfaces.
2 \ Clay Reddish-brown, slightly moist, very stiff, with an estimated
i \80-85% medium to high plasticity fines, 15-20% angular to
subangular gravel. Fracture alteration/fill.
A 1”1 RC 7 BASALT Grey, poorly fractured, moderately weathered, hard.
CORE s Common reddish-brown plastic alteration material on fracture
- | surfaces.
B 114 RC BASALT Grey, poorly fractured, fresh, hard. Average fracture
3 spacing approximately 0.75 m. Common reddish-brown plastic
4 alteration material on fracture surfaces.
CORE .
4_
c [ rc B
5A
CORE -

BORING_LOG_METRIC GOOSBERRY PHASE Ii REPORT.GPJ BLKEAGLE.GDT 2/18/2005

Proposed Gates Lake Borrow Pit area. Formation dips 50°-65° NNE, strikes N70°-85° W.

Black Eagle Consulting, Inc.
1345 Capital Bivd., Suite A
Reno, Nevada 89502-7140
(775) 359-6600

PROJECT NO.:
CH2M Hl" 0079-06-3
Sevenmile - Gooseberry Phase |l SLATE:
Sevier County, Utah | A3
} SHEET 1 OF 1
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BORING NO.: BP-3

BORING LOG
DATE: 6/28/2004

TYPE OF BORING: CME 850

DEPTH TO GROUND WATER (m): NE

LOGGED BY: SMM GROUND ELEVATION (m):
x
8
R 2
S = e w & § = 0
y ¥ 3 5 2 I » 9
W = b B e
= p
2 2 9 o I & ? E
5 5 @ = 7 &8 9% 5 DESCRIPTION
BASALT Grey, heavily fractured, severely weathered,
] moderately hard, gravel sized clasts. Fines washed away by core
i 1 drilting.
CORE T
BASALT Violet, heavily fractured, some reddish-brown plastic
7 fines as alteration on fractures.
2_
A "l RC )
CORE i
B {»] RC ] | BASALT Grey, violet, poorly - moderately fractured, slightly
] weathered, hard, common reddish-brown plastic alteration on
3 fracture surfaces spaced 0.2 to 0.3 mts. intervals.
CORE .
4 —
C {\ RC q
SA
CORE i

BORING_LLOG_METRIC GOOSBERRY PHASE || REPORT.GPJ BLKEAGLE.GDT 2/18/2005

Proposed Gates Lake Borrow Pit area. Formation dips 50°-85° NNE, strikes N70°-85° W.

Black Eagle Consulting, Inc.
1345 Capital Blvd., Suite A
Reno, Nevada 89502-7140
(775) 359-6600

PROJECT NO.:
Sevenmile - Gooseberry Phase |l PLATE.
Sevier County, Utah A3
SHEET 1 OF 1




B BORING LOG N

BORING NO.: BP-4 DATE: 6/28/2004
TYPE OF BORING: CME 850 DEPTH TO GROUND WATER (m): NE
LOGGED BY: SMM GROUND ELEVATION (m):
x
o)
—_~ |
o g E £ %— 8 >
= r S liu [ =) = (0]
w w 2 5 0O = > o)
| | %) =t z T g o]
o o < 17 n [ 12} o]
2z S g I & 8 E
& 2 G = & 0 3 > DESCRIPTION
CORE BASALT Grey, violet, moderately fractured, slightly weathered,
] hard. Common reddish-brown alteration on fractures spaced 0.2
A "l RC | to 0.4 meter intervals.
CORE |
B |1 RC
1—
2_
CORE i
3__,
Cc |’{ RC -
4_
CORE B
5_

Proposed Gates Lake Borrow Pit area. Formation dips 50°-65° NNE, strikes N70°-85° W.

PROJECT NO.:
Black Eagle Consulting, Inc. CH2M Hill 0079-06-3
1345 Capital Bivd., Suite A .
, Reno, Nevada 89502-7140 Sevenmile - Gooseberry Phase |l SLATE:

(775) 359-6600 Sevier County, Utah A3

SHEET 1 OF 1

BORING LOG METRIC GOOSBERRY PHASE Il REPORT.GPJ BLKEAGLE.GDT 2/18/2005
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BORING LOG
BORING NO.: BP-5 DATE: 6/28/2004
TYPE OF BORING: CME 850 DEPTH TO GROUND WATER (m): NE
LOGGED BY: SMM GROUND ELEVATION (m):
>
a
.o E g Z ol
e r S w £ g 2 &
Wy & S 2 I & 9
i T 2 5 5 B 0 o}
z 2 S o S & 3 E
5 & s g & & % 5 DESCRPTION
BASALT Grey, heavily fractured, Moderately severely
CORE 7 weathered, hard. Common reddish-brown plastic fines on
i fracture surfaces.
A 'l RC .
1 —]
CORE |
2 DIORITE mafic, crystalline, vuggy, fresh, hard. Common
g lavender to violet crystalline fill, including abundant pyrite, in vugs.
B i~] RC 7
3 VOLCANIC BRECCIA brown, reddish-brown, moderately hard,
heavily fractured, moderately severely weathered, fine-grained
matrix with abundant angular, vesicular cinder and rhyolite clasts.
. BASALT Grey, violet, heavily fractured, slightly weathered,
| hard. Common reddish-brown plastic fines on fracture surfaces.
44
CORE ]
5_

BORING_LOG_METRIC GOOSBERRY PHASE Il REPORT .GPJ BLKEAGLE.GDT 2/18/2005

Proposed Gates Lake Borrow Pit area. Formation dips 50°-65° NNE, strikes N70°-85° W.

Black Eagle Consultting, Inc.
1345 Capital Blvd., Suite A
Reno, Nevada 89502-7140
(775) 359-6600

PROJECT NO.:
CH2M Hill 0079-06-3
Sevenmile - Gooseberry Phase |l SATE.
Sevier County, Utah A3
SHEET 1 OF 1




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

BACKHOE LOG

W

HonaV

3
FEDERAL HIGHWAY ADMINISTRATION &

CENTRAL FEDERAL LANDS HIGHWAY DIVISION %,,”ua\é‘

U.S. DEPARTMENT OF TRANSPORTATION s,\\! L,

Z

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road

Backhoe No. BK-1 Date: August 2009 |Sheet 1of1

Location: STA 495+00, 20 ft. LT Type of Boring: N.A.
Coordinates: Casing Used: N.A. | Size: N.A.
Drill: N.A. Driller: N.A. Began: 8/17/09 Completed: 8/17/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
g = ] Length SPT Date:
=% Depth j 2} Recov Blows Time:
E g_ 8 feet RQD per
= (feet) @ > | 6in Description: (Density, Color, Type, Moisture, Other
5 5] p y yp:
& % Rec
0.0 - 1.3 ft. TOPSOIL
1.3 \_‘.‘z\_‘
e TN 1.3 - 4.0 ft. Brown silty SAND and ROCK FRAGMENTS, dry to
| OC‘" slightly moist
S
e
Say
S
A ODC
BHT at 4.0 ft.
5_
10—
15—
20—




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

U.S. DEPARTMENT OF TRANSPORTATION 5&‘“ "‘"”'e.
BAC KH O E I—OG FEDERAL HIGHWAY ADMINISTRATION g ‘:3
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %%(é’

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road Backhoe No. BK-2 Date: August 2009 | Sheet 1 of 1

Location: STA 385+10, 20 ft. LT

Type of Boring: N.A.

Coordinates: Casing Used: N.A. | Size: N.A.
Drill: N.A. Driller: N.A. Began: 8/17/09 Completed: 8/17/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:

g 2 . Length SPT Date:

[=% Depth j ) Recov Blows Time:

E g_ 8 feet RQD per

E (feet) g > | 6in Description: (Density, Color, Type, Moisture, Other)
& % Rec

BRI 0.0 - 1.5 ft. TOPSOIL
15

RS

10—

15—

20—

1.5 - 5.0 ft. Red brown gravelly CLAY with boulder size ROCK
FRAGMENTS, moist to wet

BHT at 5.0 ft.




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

U.S. DEPARTMENT OF TRANSPORTATION 5&‘“ "‘"”'e.
BAC KH O E I—OG FEDERAL HIGHWAY ADMINISTRATION g ‘:3
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %%(é’

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road Backhoe No. BK-3 Date: August 2009 | Sheet 1 of 1

Location: STA 348+00, 15 ft. LT

Type of Boring: N.A.

Coordinates: Casing Used: N.A. | Size: N.A.
Drill: N.A. Driller: N.A. Began: 8/17/09 Completed: 8/17/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth: 2.5ft.
g 2 | Length spT Date: 8/17/2010
=% Depth j 2} Recov Blows Time:
E g_ 8 feet RQD per
E (feet) g > | 6in Description: (Density, Color, Type, Moisture, Other)
& % Rec
0.0 - 1.8 ft. TOPSOIL
1.8
B 1.8 - 3.5 ft. Red brown gravelly sandy CLAY with boulder size
A\VA ROCK FRAGMENTS, moist to wet
33 BHT at 3.5 ft.
5_
10—
15—
20—




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

U.S. DEPARTMENT OF TRANSPORTATION 5&‘“ "‘"”'e.
BAC KH O E I—OG FEDERAL HIGHWAY ADMINISTRATION g ‘:3
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %%(é’

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road Backhoe No. BK-5 Date: August 2009 | Sheet 1 of 1

Location: STA 292+00, 15 ft. LT

Type of Boring: N.A.

Coordinates: Casing Used: N.A. | Size: N.A.
Drill: N.A. Driller: N.A. Began: 8/17/09 Completed: 8/17/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
g = ] Length SPT Date:
=% Depth j 2} Recov Blows Time:
E g_ 8 feet RQD per
E (feet) g > | 6in Description: (Density, Color, Type, Moisture, Other)
& % Rec
- 0.0 - 1.2 ft. TOPSOIL
U
1.2 IR
1.2 - 3.0 ft. Brown gravelly CLAY with ROCK FRAGMENTS,
dry to moist
3 _
BHT at 3.0 ft.
5_
10—
15—
20—




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

U.S. DEPARTMENT OF TRANSPORTATION 5&‘“ "‘"”'e.
BAC KH O E I—OG FEDERAL HIGHWAY ADMINISTRATION g ‘:3
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %%(é’

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road Backoe No. BK-6 Date: August 2009 | Sheet 1 of 1

Location: STA 270+00, 20 ft. LT

Type of Boring: N.A.

Coordinates: Casing Used: N.A. | Size: N.A.
Drill: N.A. Driller: N.A. Began: 8/17/09 Completed: 8/17/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
g = ] Length SPT Date:
=% Depth d 2} Recov Blows Time:
E g_ 8 feet RQD per
IS = | 6in escription: (Density, Color, Type, Moisture, Other
= (feet) 8 o Descripti Density, Color, T Moi Oth
& % Rec
BRI 0.0 - 1.1 ft. TOPSOIL
1.1 E
1.1 - 2.3 ft. Light gray SILT/CLAY, wet
23 ]
% 2.3 - 4.0 ft. Brown gravelly CLAY, moist to wet
%
4 /i
4.0 - 5.0 ft. Red brown gravelly sandy CLAY and rock
,é fragments, moist
5
5 BHT at 5.0 ft.
10—
15—
20—




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

U.S. DEPARTMENT OF TRANSPORTATION 5&‘“ w,,%
BAC KH O E I—OG FEDERAL HIGHWAY ADMINISTRATION g ‘:3
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %%(é’

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road Backhoe No. BK-7 Date: August 2009 | Sheet 1 of 1

Location: STA 261+00, 15 ft. LT

Type of Boring: N.A.

Coordinates: Casing Used: N.A. | Size: N.A.
Drill: N.A. Driller: N.A. Began: 8/17/09 Completed: 8/17/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
g = ] Length SPT Date:
=% Depth j 2} Recov Blows Time:
E g_ 8 feet RQD per
E (feet) g > | 6in Description: (Density, Color, Type, Moisture, Other)
& % Rec
Oﬁé;‘ 0.0 - 1.0 ft. TOPSOIL and BOULDERS
g 1,4
1 SEALY
@ BHT at 1.0 ft.
5_
10—
15—
20—




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

U.S. DEPARTMENT OF TRANSPORTATION 5&‘“ "‘"”'e.
BAC KH O E I—OG FEDERAL HIGHWAY ADMINISTRATION g ‘:3
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %%(é’

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road Backhoe No. BK-8 Date: August 2009 | Sheet 1 of 1

Location: STA 249+50, 20 ft. RT

Type of Boring: N.A.

Coordinates: Casing Used: N.A. | Size: N.A.
Drill: N.A. Driller: N.A. Began: 8/17/09 Completed: 8/17/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
g = ] Length SPT Date:
=% Depth j 2} Recov Blows Time:
E g_ 8 feet RQD per
E (feet) g > | 6in Description: (Density, Color, Type, Moisture, Other)
& % Rec
awg 0.0 - 2.0 ft. TOPSOIL and large BOULDERS
Wi
A
0
5
2 Y
2.0 - 3.5 ft. Brown gravelly CLAY and ROCK FRAGMENTS,
dry to moist
3.5 »ﬁ
v 3.5- 4.0 ft. Red brown gravelly CLAY, moist to wet
BHT at 4.0 ft.
5_
10—
15—
20—




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

U.S. DEPARTMENT OF TRANSPORTATION 5&‘“ w,,%
BAC KH O E I—OG FEDERAL HIGHWAY ADMINISTRATION g ‘:3
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %%(é’

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road Backhoe No. BK-9 Date: August 2009 | Sheet 1 of 1

Location: STA 223+00, 20 ft. LT

Type of Boring: N.A.

Coordinates: Casing Used: N.A. | Size: N.A.
Drill: N.A. Driller: N.A. Began: 8/17/09 Completed: 8/17/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth: 3ft.
g 2 | Length spT Date: 8/17/2010
[=% Depth j ) Recov Blows Time:
E g_ 8 feet RQD per
E (feet) g > | 6in Description: (Density, Color, Type, Moisture, Other)
& % Rec
- 0.0 - 0.8 ft. TOPSOIL
08 1y
' B ; 0.8 - 4.5 ft. Brown red silty SAND, moist to wet
AVARR
4,
> BHT at 4.5 ft.
5_
10—
15—
20—




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

U.S. DEPARTMENT OF TRANSPORTATION 5&‘“ "‘"”'e.
BAC KH O E I—OG FEDERAL HIGHWAY ADMINISTRATION g ‘:3
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %%(é’

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road Backhoe No. BK-10 Date: August 2009 | Sheet 1 of 1

Location: STA 189+75, 20 ft. LT

Type of Boring: N.A.

Coordinates: Casing Used: N.A. | Size: N.A.
Drill: N.A. Driller: N.A. Began: 8/17/09 Completed: 8/17/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth: Aft.

g 2 | Length spT Date: 8/17/2010

= Depth - 0 Recov Blows Time:

E g_ 8 feet RQD per

E (feet) g > | 6in Description: (Density, Color, Type, Moisture, Other)
& % Rec

2.2

10—

15—

20—

0.0 - 2.3 ft. TOPSOIL, moist to wet

2.3 - 6.0 ft. Brown red clayey SAND, some gravels, moist to
wet

BHT at 6.0 ft.




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

U.S. DEPARTMENT OF TRANSPORTATION 5&‘“ w,,%
BAC KH O E I—OG FEDERAL HIGHWAY ADMINISTRATION g ‘:3
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %%(é’

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road Backhoe No. BK-11 Date: August 2009 | Sheet 1 of 1

Location: STA 67+50, CL

Type of Boring: N.A.

Coordinates: Casing Used: N.A. | Size: N.A.
Drill: N.A. Driller: N.A. Began: 8/17/09 Completed: 8/17/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
g = ] Length SPT Date:
=% Depth j 2} Recov Blows Time:
E g_ 8 feet RQD per
E (feet) g > | 6in Description: (Density, Color, Type, Moisture, Other)
& % Rec
05 AN 0.0 - 0.5 ft. TOPSOIL, moist to wet
' 0.5 - 3.0 ft. Light brown red silty SAND, some boulder size
N rock fragments, dry
3
BHT at 3.0 ft.
5_
10—
15—
20—




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

U.S. DEPARTMENT OF TRANSPORTATION 5&‘“ w,,%
BAC KH O E I—OG FEDERAL HIGHWAY ADMINISTRATION g ‘:3
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %%(é’

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road Backhoe No. BK-12 Date: August 2009 | Sheet 1 of 1

Location: STA 10+50, CL

Type of Boring: N.A.

Coordinates: Casing Used: N.A. | Size: N.A.
Drill: N.A. Driller: N.A. Began: 8/17/09 Completed: 8/17/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
g = ] Length SPT Date:
=% Depth j 2} Recov Blows Time:
E g_ 8 feet RQD per
E (feet) g > | 6in Description: (Density, Color, Type, Moisture, Other)
& % Rec
W@g 0.0 - 0.7 ft. TOPSOIL and BOULDERS, dry
0.7 AT
_Oé} 0.7 - 1.5 ft. Dark brown silty SAND and BOULDERS, dry
ol §*
1. N =1
> BHT at 1.5 f.
5_
10—
15—
20—




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

BORING LOG

W12y,

U.S. DEPARTMENT OF TRANSPORTATION 5&9 %,
FEDERAL HIGHWAY ADMINISTRATION &

CENTRAL FEDERAL LANDS HIGHWAY DIVISION 9‘5

oot

Z

&

tings

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road

Boring No. B-101 Date: August 2009 |Sheet 1of1

Boring Location: Gates Lake Pit

Type of Boring: Wireline core

Coordinates: Casing Used: HQ3 | Size: 3.5"
Drill: CME 850 Driller: HazTech Drilling Boring Began: 8/18/09 Completed: 8/18/09
Field Logged By: C. Martinez Ground Elev: 10355.8 ft. Weather: PC

Revisions/Final By: C. Martinez

Water Depth:

=} Date:
Z | pepth | 8| l';zr;%t: SPT :
€ | Elevation | o S Blows Time:
S r & feet RQD per
IS g 5 | i Description: (Density, Color, Type, Moisture, Other
E (feet) 5 % Rec 6in p ( Y, » Type, ' )
// . 0.0 - 28.0 ft. Sands, gravels, cobble to boulder size rock
RIS fragments
RCH _%{; 1.80 RCH 1 Rec. 1.8 ft. of sand and gravels and cobble to boulder
1 Ve 36% size rock fragments. 5 minute run.
1 k2
7
S_A/Q/Z RCH 2 Rec. 2.25 ft. of boulder-size basalt fragment. 5 minute
9 run.
A
RCH VS 2.25
2 i / 45%
VA
9
i /
10_%: RCH 3 Rec. 0.7 ft. of gravels. 4 minute run.
14 2 b
RCH 14 0.70
3 _% 14%
i /
15 _ﬁ/%z RCH 4 Rec. 1.4 ft. of gravels and and small cobbles, easy
-/ drilling from 17' to 19'. 3 1/2 minute run.
RCH T 1.40
4 _% 28%
20_% RCH 5 Rec. 1.4 ft. of gravels. 6 1/2 minute run.
RCH VA 1.40
5 R 28%
k2
5%, RCH 6 Rec. 3 ft. of gravels and cobbles (1.0") and red brown
-/ volcanic breccia. 7 1/2 minute run.
NS
REH 10327.8 5] 259)9 0
. % 0 .
JApA 28.0 - 30.0 ft. Red brown breccia
—A A
10325.8 39—-A
BHT at 30.0 ft.
35—
40—




BORING LOG

U.S. DEPARTMENT OF TRANSPORTATION s&‘
FEDERAL HIGHWAY ADMINISTRATION &

CENTRAL FEDERAL LANDS HIGHWAY DIVISION %,,‘"W\

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road

Boring No. B-102 Date: August 2009 |Sheet 1of1

Boring Location: Gates Lake Pit

Type of Boring: Wireline core

BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

Coordinates: Casing Used: HQ3 | Size: 3.5"
Drill: CME 850 Driller: HazTech Drilling Boring Began: 8/19/09 Completed: 8/19/09
Field Logged By: C. Martinez Ground Elev: 10353.6 ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
=} Date:
Z | Depth 2 .| Length SPT
=% ) - 2} Recov Time:
IS Elevation o O feet RQD Blows ime:
& é- 2 per
IS = 2 | T i Description: (Density, Color, Type, Moisture, Other
E (feet) 5 % Rec 6in p ( y yp )
0.0 - 17.0 ft. gravels, cobble to boulder size rock fragments
— and clay
RCH m 270 RCH I1 F;eé:l. 2.7 ft. of gravels (0.7") and clay with some
1 | 54% gravels (2.0").
57 RCH 2 Rec. 3 ft. of gray vesicular basalt cobble to boulder
T size rock fragments some clay seams. 8 minute run.
RCH 7] 3.00
2 - 60%
10 RCH 3 Rec. 4 ft. of gray vesicular basalt boulders with some
b clay seams. 8 minute run.
RCH N 4.00
3 i gov | 44
15 RCH 4 Rec. 4.3 ft. of gray vesicular basalt boulder (1.5") and
1 g red brown to gray fractured basalt (2.8'). 9 minute run.
10336.6 .
RCH X x 430 | 45 17.0 - 30.0 ft. red brown to gray fractured basalt. 12 minute
4 K X X 86%
X X run.
4% X
20—
X Xl RCH 5 Rec. 4.2 ft. of red brown to gray fractured basalt. 12
XX minute run.
4 X X
RCH i 4.20 58
5 X 84%
X X
7] ><><><><
25_ ><><><
% x RCH 6 Rec. 3.5 ft. of red brown to gray fractured basalt. 12
F XX minute run.
X X
RCH L% 3.50 32
6 EENE 70%
X X
£ X X
10323.6 30 I
BHT at 30.0 ft.
35—
40—

bt

Z




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

U.S. DEPARTMENT OF TRANSPORTATION 5&‘“ w,,%

BO RI N G LOG FEDERAL HIGHWAY ADMINISTRATION £ ‘:3
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %%é’

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road Boring No. B-103 Date: August 2009 | Sheet 1 of 1

Boring Location: Gates Lake Pit

Type of Boring: Wireline core

Coordinates: Casing Used: HQ3 | Size: 3.5"
Drill: CME 850 Driller: HazTech Drilling Boring Began: 8/19/09 Completed: 8/20/09
Field Logged By: C. Martinez Ground Elev: 10356.6 ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
=} Date:
Z | Depth 2 .| Length SPT
=% ) - 2} Recov Time:
IS Elevation o O feet RQD Blows ime:
& é- 2 per
< = N i Description: (Density, Color, Type, Moisture, Other
E (feet) 5 % Rec 6in p ( y yp )
0.0 - 5.0 ft. cobble-size basalt fragments and clay.
7 RCH 1 Rec. 3.3 ft. of cobble-size basalt fragments and clay.
RCH 7] 3.30
1 . 66%
103516 5 %4
x X 5.0 - 10.0 ft. gray basalt and clay.
LK RCH 2 Rec. 2.9 ft. of gray basalt and clay.
RCH Hoxox 290 | |
2 - szi 58%
X X
10846.6 10X
X X 10.0 - 40.0 ft. gray basalt
T RCH 3 Rec. 3.5 ft. of gray basalt. 8 minute run.
RCH % 350 | 14
3 L 70%
XXXX
X X
X X
_Ix x
15 Nialite RCH 4 Rec. 3.2 ft. of gray basalt. 9 minute run.
RCH e 3.20
4 1R 6a% | 18
X X
— XXXX
X X
X X
20 ixix RCH 5 Rec. 3.75 ft. of gray basalt. 12 minute run.
RCH Tx"x 3.75
5 KX 75% 20
X X
. XXXX
X X
—K X
25 X RCH 6 Rec. 4.25 ft. of gray basalt. 12 minute run.
— X X
RCH 7] szz 4.25
6 K% s | 0
X X
X X
- ><><><><
X X
30 xixi RCH 7 Rec. 4.5 ft. of gray basalt. 11 1/2 minute run.
] XXXX
X X
RCH it 4.50 66
7 47 %% 90%
X X
kX%
XXXX
— X X
35 Nlalte RCH 8 Rec. 3.5 ft. of gray basalt. 10 minute run.
RCH XXk 3.50 18
8 4% X 70%
— XXXX
X X
10316.6 X X
40 BHT at 400 ft




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

BORING LOG

U.S. DEPARTMENT OF TRANSPORTATION 5

2,

3
FEDERAL HIGHWAY ADMINISTRATION & ‘
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %"é‘

W12y,

W

nont®

Z

tings

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road

Boring No. B-104 Date: August 2009 |Sheet 1of1

Boring Location: Gates Lake Pit

Type of Boring: Wireline core

Coordinates: Casing Used: HQ3 | Size: 3.5"
Drill: CME 850 Driller: HazTech Drilling Boring Began: 8/20/09 Completed: 8/20/09
Field Logged By: C. Martinez Ground Elev: 10348.8 ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
=} Date:
2| peph | 8| . |Lenn SPT
=% ) - 2} Recov Time:
IS Elevation o O feet ROD Blows ime:
& 5| @ ee Q per
IS = 2 | T i Description: (Density, Color, Type, Moisture, Other
E (feet) 5 % Rec 6in p ( y yp )
0.0 - 5.0 ft. basalt rock fragments and brown sandy clay
7 RCH 1 Rec. 1 ft. of basalt rock fragments and brown sandy
RCH m 1.00 clay, sl. moist.
1 . 20%
103438 5 %4
x X 5.0 - 38.5 ft. gray basalt
e RCH 2 Rec. 4.7 ft. of gray basalt. 9 minute run.
RCH +xx 470 | g,
2 4% 94%
XXXX
X X
X X
X X
10 Wialte RCH 3 Rec. 3.3 ft. of gray fractured basalt. 8 minute run.
RCH Tl 3.30
42
3 X X 66%
— XXXX
X X
X X
154 ixix RCH 4 Rec. 4.7 ft. of gray basalt. 8 minute run.
RCH Tx % 4.70
4 X 94% 60
X X
1 XXXX
X X
—K X
20 AN RCH 5 Rec. 4.9 ft. of gray basalt. 9 minute run.
— X X
XXXX
RCH Ty XX 4.90 60
5 £, 98%
X X
— XXXX
X X
25 xixi RCH 6 Rec. 5 ft. of gray basalt. 9 1/2 minute run.
Ix x
RCH 7 "i"i 5.00
6 1% 100% | 0
X X
X X
] XXXX
— X X
30 Wial¥te RCH 7 Rec. 4.3 ft. of gray basalt. 12 1/2 minute run.
RCH 15 430 | ¢,
7 4% % 86%
X X
— XXXX
X X
35 ixix RCH 8 Rec. 3.1 ft. of gray basalt. 9 1/2 minute run.
RCH ) XX 310 | o
8 n 89%
XXXX 0
10310.3 XX
_ BHT at 38.5 ft.
40—




BORING LOG SEVENMILE.GPJ FHWA_CO.GDT 7/9/10

U.S. DEPARTMENT OF TRANSPORTATION 5&‘“ w,,%

BO RI N G LOG FEDERAL HIGHWAY ADMINISTRATION g ‘:3
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %%é’

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road Boring No. B-105 Date: August 2009 | Sheet 1 of 1

Boring Location: Gates Lake Pit

Type of Boring: Wireline core

Coordinates: Casing Used: HQ3 | Size: 3.5"
Drill: CME 850 Driller: HazTech Drilling Boring Began: 8/20/09 Completed: 8/21/09
Field Logged By: C. Martinez Ground Elev: 10334.5 ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
=} Date:
Z | Depth 2 .| Length SPT
=% ) - 2} Recov Time:
IS Elevation o O Blows ime:
S r & feet RQD per
IS g 5 | i Description: (Density, Color, Type, Moisture, Other
E (feet) 5 % Rec 6in p ( Y, » Type, ' )
7 0.0 - 2.0 ft. Brown CLAY
7 / RCH 1 Rec. 2.7 ft. of gray basalt. 7 minute run.
10332.5 P,
RCH X 270 1 g3 2.0 - 40.0 ft. Gray BASALT
1 e 54%
- XXXX
X X
57 ><§><§ RCH 2 Rec. 4.8 ft. of gray basalt. 11 minute run.
X X
X X
Ix x
RCH 40X 4.80 80
2 £ X x 96%
XXXX
11X X
X X
_Ix"x
10 Nlate RCH 3 Rec. 4.8 ft. of gray basalt. 9.5 minute run.
RCH T X 4.80
3 Ixx 96% | 60
X X
— XXXX
X X
X X
154 ixix RCH 4 Rec. 5 ft. of gray basalt. 10.5 minute run.
RCH Tx"x 5.00
4 IS 100% | '8
X X
1 XXXX
X X
_k x x
20 XX RCH 5 Rec. 4.9 ft. of gray basalt. 16 minute run.
- ><><><><
RCH KX % 4.90
X X b 66
5 I 98%
X X
- XXXX
X X
25— xixi RCH 6 Rec. 5 ft. of gray basalt. 10 minute run.
1 XXXX
RCH % 5.00
6 15X 100% | ’©
X X
X X
1 XXXX
— X X
30 Naie RCH 7 Rec. 5 ft. of gray basalt. 11 minute run.
RCH T 500 | o
7 =X X 100%
X X
—« X X
XXXX
35 zxzx RCH 8 Rec. 5 ft. of gray basalt. 12 minute run.
RCH Tx"x 5.00
8 5K 100% | 190
XXXX
T XXXX
10294.5
40 BHT at 400 ft
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BORING LOG

U.S. DEPARTMENT OF TRANSPORTATION s,\\! Thy,,

2,

3
FEDERAL HIGHWAY ADMINISTRATION & ‘
CENTRAL FEDERAL LANDS HIGHWAY DIVISION %"é‘

W

nont®

Z

Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road

\lama‘
Boring No. B-1 Date: August 2009 |Sheet 1of1

Boring Location: STA 445+00, 50 ft. RT

Type of Boring: Auger

Coordinates: Casing Used: HSA | Size: 4"1.D.
Drill: CME 850 Driller: HazTech Drilling Boring Began: 8/21/09 Completed: 8/21/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
O' .
2 = ] Length SPT Date:
=% Depth - 2} Recov Time:
IS © O Blows Ime:
S r & feet RQD per
§ (feet) g = 6in Description: (Density, Color, Type, Moisture, Other)
& % Rec
AR 1
AR N
1 _
5_
SPT 1.08 SPT 1 Rec. 1.08 ft. of
1 | 7204 4/11/6
_ AR 2
AR e
2 —
SPT 10— 0.00 10-0 SPT 2 No recovery.
2 — 0%
AR AR 3
3 I BHT at 11.0 ft.
15—
20—
25—
30—
35—
40—
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BORING LOG

W
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3
FEDERAL HIGHWAY ADMINISTRATION &
CENTRAL FEDERAL LANDS HIGHWAY DIVISION 9‘3
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&
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Project Name: UT PFH 39-1(4), Sevenmile Gooseberry Road

Boring No. B-2 Date: August 2009 |Sheet 1of1

Boring Location: STA 437+00, 20 ft. RT

Type of Boring: Auger

Coordinates: Casing Used: HSA | Size: 4"1.D.
Drill: CME 850 Driller: HazTech Drilling Boring Began: 8/21/09 Completed: 8/21/09
Field Logged By: C. Martinez Ground Elev: ft. Weather: Sunny
Revisions/Final By: C. Martinez Water Depth:
o .
2 = ] Length SPT Date:
=% Depth - 2} Recov Time:
IS o O Blows Ime:
S r & feet RQD per
§ (feet) g = 6in Description: (Density, Color, Type, Moisture, Other)
& % Rec
AR 1
AR N
1 _
5_
SPT 0.83 SPT 1 Rec. 0.83 ft. of
1 | 55% 14/9/18
_ AR 2
AR B
2 —
10—
SPT 0.75 4/6/8 SPT 2 Rec. 0.75 ft. of
2 n 50%
_ AR 3
AR -
3 —
SPT 154 0.00 10-0 SPT 3 No recovery.
3 il 0% AR 4
AR
4 n BHT at 15.5 ft.
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APPENDIX D - Laboratory Data
















UNCONFINED COMPRESSIVE STRENGTH

ASTM D 2938
CLIENT: Black Eagle Consulting JOB NO.: 2616-01
LOCATION: Gooseberry Project # 0079-06-03 Site DATE TEST8/26/04 HN
Specimen Diameter | Length Mass Wet Failure Failure |[Compressive

ID (in.) (in.) (gms) Density Load Types Strength
|__Boring, Depth (m) {pch) __{Ib) bl {psi)
Fl 7+71010.3-10.5 2.394 4.347 684.10 133.2 721 S *160
BP-3, 2.15-2.35 2.396 4.649 858.80 156.1 57,255 o *12650
BP-4, 0.3-0.5 2.387 4.690 870.70 158.0 103,610 S *23100

Notes and Comments: * Indicates L/D < 2.0. Correction Factor from ASTM D 2938 used.
C=Ca/[0.88+0.24b/h]
Ca = Failure Load / Surface Area
b = Sample Diameter
h = Sample Length
** Failure Types:

S: Shear Failure, M: Matrix Failure, F/V: Fracture, Bedding/Void Failure, C: Combination

Data Entered By: HN Date: 08/26/2004
Data Checked By: (D) Date: (8 /é/g
Filename: BEUCSRCK ADVANCED TERRA TESTING, Inc.
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01/25/2005 10:29 FAX 3039695530 Hydralics/Safety [doos

o Central Federal Lands Highway Division Laboratory

' ™
- An AASHTO and ISO Accredited Laboratory
US.Department
of Transportation .
Foderal Highuay Report of Miscellaneous Tests A e ToOMEG 7G5S
Project: Utah PFH 39-1(2) Sevenmile-Gooseberry Date Reported: 1/5/2005

Laboratory Number: 04-1855-C

Submitted By: Matt DeMarco Material Type: Basalt Cores

Material Source: Gates Lake (within the intact rock portion)

Tested For: AASHTO T 85, T 96, TP 58, T 104, T210 Field Sample Number: CFL-Gates-MS

Test Resuits

AASHTO T 85 Speclflc Grawty and Absorptlon of Coarse Aggregate

AASHTO TP 58 R

AASHTO T 104 Soundness of Aggregate by use of Sodlu Sulfate o

;S undness 0% Loss

"_Coa_rse;[;);‘lj:rébil.i_ty Ivndéx' Procedur A 90

Black Eagle sampled these cores from a vanety of locations:to a depth of 20’, in the fall of 2004.
The samples were Iaboratory crushed o= 1 /é" bef e:; the testing was performed.

Plate B,7.2

Distribution: Num. / Project File Reported By:
t aboratory Darrelt Harding
Geotechnical Matt DeMarco

Pavements Steve Deppmeier ‘. ” \ N
Materials 1 Copy '[Al_'njlu"l
Darreli Hang

Form FHWA 1742 Rev. 12701



Black Eagle Consulting, Inc.
SPECIFIC GRAVITY AND ABSORPTION

COARSE AGGREGATE
Location Owner Gooseberry
Contractor Job No. 0079-06-3 LL: 5670
Sampled By Tested by GB Date  11/10/04
Source of Aggregate Rip Rap — Native Boulders Sample No. 1

Weight of in grams of saturated surface dry sample in air B 2,891.5

Weight in grams of saturated sample in water C 1,614.0

Weight in grams of oven-dry sample in air A 2,823.2

Bulk = 4 Bulk SSD B—BE Apparent 2.210 2.263 2.335
Absorption, percent = — x 100 2.42

UNIT WEIGHTS

Weight of Sample & Container

Weight of Container

Weight of Sample

Volume of Container

Unit Weight

\\bec\mainvol\projects\0079\06-3\geo\gooseberry phase ii\app b8.doc

Appendix B.8




























































APPENDIX E - Photos




Station 26+00, Ahead On Line (AOL)

Station 26+00, Back On Line (BOL)



Station 30+00, Ahead On Line (AOL)

Station 30+00, Back On Line (BOL)



Station 34+00, Ahead On Line (AOL)

Station 34+00, Back On Line (BOL)



Station 79+00, Ahead On Line (AOL)

Station 79+00, Back On Line (BOL)



Station 100+00, AOL

Station 100+00, BOL



Station 129+00, AOL

Station 129+00, BOL



Station 162+00, AOL

Station 162+00, BOL



Station 170+00, AOL

Station 170+00, BOL



Station 175+00, AOL

Station 175+00, BOL



Station 189+00, AOL

Station 189+00, BOL



Station 217+00, AOL

Station 217+00, BOL



Station 271+00, AOL

Station 271+00, BOL



Station 295+00, AOL

Station 295+00, BOL



Station 309+00, AOL

Station 309+00, BOL



Station 433+00, AOL

Station 433+00, BOL



Station 434+00, AOL

Station 434+00, BOL



Station 442+00, AOL

Station 442+00, BOL



Station 447+00, AOL

Station 447+00, BOL



Station 452+00, AOL

Station 452+00, BOL



Station 456+00, AOL

Station 456+00, BOL



Station 459+00, AOL

Station 459+00, BOL



Station 462+00, AOL

Station 462+00, BOL



Station 469+00, AOL

Station 469+00, BOL



Station 475+00, AOL

Station 475+00, BOL



Station 480+00, AOL

Station 480+00, BOL



Station 487+00, AOL

Station 487+00, BOL



Station 495+00, AOL

Station 495+00, BOL
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Gates Lake Road Material Source

Gates Lake Road Material Source
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