








Appendix H

Preliminary Geologic and Geotechnical Site Assessment, selection sections

(Copied from report entitled, PRELIMINARY GEOLOGIC AND GEOTECHNICAL SITE
ASSESSMENT, LIONSBACK VILLAGE, MOAB, UTAH, Buckhorn Geotech, May 10, 2006)
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PRELIMINARY GEOLOGIC AND
GEOTECHNICAL SITE ASSESSMENT
LIONSBACK RESORT
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Executive Summary

The proposed Lionsback Village development near Moab, Utah is suitable for the intended
construction with special attention to foundation design, site preparation, erosion control, and
management of drainage. We drilled 9 boreholes and excavated 11 test pits in April 2006 at the
property. The following is a summary of our findings:
¢ Geology of the site consists of Navajo Sandstone covered by a thin mantle of silty eolian
sand. Depth to the Navajo Sandstone was mostly less than 5 feet across the property.
e No groundwater was observed in any of the shallow explorations. e
¢ Several small ephemeral drainages cross the property. A portion of the property drains
southeast to Mill Creek, while a portion of the property drains northwest to the City of
Moab.
e Minor rockfall areas were observed adjacent to some of the Navajo Sandstone fins.
However, rockfall areas are not extensive and can be easily avoided.

Below is a summary of our conclusions and recommendations. See the Conclusions and
Recommendations section of this report for more detailed explanations.

» Spread footing foundations are considered suitable for the proposed development.
Footings and foundation components should be extended to or into the sandstone
bedrock. Erosion and settlement are concerns for foundations placed on silty sand soils.

» Slabs on-grade may be used for garage and interior floor slabs. Slabs on grade should be
placed on bedrock or on compacted fill placed on the bedrock.

¢ The native sandy soils may be used as structural fill if they are properly moisture
conditioned and are laterally confined.

e All of the recommendations presented in the Conclusions and Recommendations section
of this report should be incorporated into design and construction at this site.
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Road is vacant and has a walking trail that appears to be open to the public. There is a drainage
culvert under Sand Flats Road allowing runoff from the west to continue southeast in a natural
drainage.

The site located above the east side of the City of Moab at elevations ranging from
approximately 4,440 feet at the southeast corner of the property to an elevation of approximately
4,600 feet on ridges at the northwest corner of the property. On the west side of Sand Flats
Road, two northwest — southeast trending ridges border a wide central valley. A saddle divides
the drainage of the valley; with a portion sloping southeast at approximately 5 to 20% and a
portion sloping northwest at similar grades. Drainage to the southeast enters Mill Creek
approximately 1 mile downgradient. Sparse low desert type vegetation was observed on the
property. The attached Site Plan shows the topography of the property and the approximate
locations of our borings and test pits with respect to the proposed development.

We drilled 9 boreholes and excavated 11 test pits across the property. The explorations were
intended to broadly characterize the property, but were tailored to the proposed development.
The findings of our field and laboratory testing are discussed in the Subsurface Conditions
section of this report.

Geologic Setting

According to Doelling et al. (2002), Moab is located in the northwest-trending, fold and fault belt
of the salt-cored anticline region in the northern Paradox Basin. The Moab-Spanish Valley is a
salt diapir structure, where the overlying brittle strata of the anticlinal fold have been ruptured by
injection of the plastic salt core. Salt dissolution and erosion through the late Cenozoic
contributed to the collapse and removal of the overlying rocks, leaving behind the linear Moab-
Spanish Valley. Most of the exposed bedrock in the vicinity of Moab ranges from
Pennsylvanian to Jurassic in age and consists of sandstone, siltstone, limestone, and some
evaporites. The formation underlying the valley is the Pennsylvanian Paradox Formation,
deposited in a marine basin at the southwestern edge of the ancestral Uncompahgre Uplift in the
late Paleozoic. The Paradox Formation consists of interbedded evaporites (halite, potash, and
anhydrite), dolomite, gypsiferous mudstone and carbonaceous shale.

The proposed Lionsback Village is located on a bench above the City of Moab on the east side of
the Moab-Spanish Valley and north of the Mill Creek drainage. According to Doelling et al.
(2002), there are two units identified on the subject property. One unit is the Jurassic Navajo
Sandstone Formation (Jr) and the other unit is a surficial deposit of Quaternary Eolian (dune)
sand (Qes). The Navajo Sandstone is “pale-orange to light-gray to red-orange, fine-grained,
quartzose eolian (i.e., wind-blown) sandstone; calcareous and silica cemented; fine-grained and
well-sorted; medium to massively bedded, commonly with large-scale sweeping cross-beds;
locally contains thin, gray , cherty, sandy carbonate beds; forms smooth vertical cliffs and
rounded knolls.” This unit is well-cemented and forms the dominant features that the region is
famous for such as fins, massive monoliths (“slick rock™ areas), rounded cliffs and domes, and
arches. The locally known “Lionsback”, an undulating fin on the north edge of the property, is
composed of Navajo Sandstone, as are the many other red-colored sandstone outcrops
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throughout the parcel. The photograph below, taken looking north in the northwestern portion of
the proposed Lionsback Village, shows a typical outcropping of the Navajo Sandstone as fins
(upper right) and low rounded surfaces poking up through the dune sand (lower left and
foreground).

April 20,2006 |8

The deposit overlying the Navajo Sandstone throughout much of the property is Quaternary
eolian sand dunes. These Holocene (geologically recent) deposits are “well-sorted, fine- to
medium-grained, quartzose sand with silt; light red-orange to light red-brown; typically form
thin, discontinuous sheets and small dunes, and locally fill hollows; sand is derived from nearby
outcrops of Lower and Middle Jurassic sandstone formations (e.g., Wingate, Kayenta, Navajo,
Entrada); generally less than 6 feet thick, but can be up to 30 feet thick.” Where stabilized by
vegetation, the eolian sand is generally at least several feet thick. However, where not protected
by vegetation, such as along disturbed areas or roads, the dune sand is thinner.

It is worth noting that the contact of the Navajo Sandstone with the older Kayenta Formation
outcrops immediately outside of the southern edge of the proposed Lionsback Village. The
Kayenta is described as orange- to red-brown, fluvial sandstone with some conglomerate
interbedded with weaker strata of siltstone and mudstone forming stepped slopes of alternating
resistant and weak layers.

Geologic Hazards

The geologic hazards of the Lionsback Village proposed development were identified during our
field investigation and by review of available publications such as Doelling et al. (2002), Hylland
and Mulvey (2003), and other publications as discussed below. According to the Hylland and
Mulvey (2003), the principal hazards in the Moab-Spanish Valley area are expansive soil and
rock, gypsiferous soil and rock, stream and alluvial-fan flooding and debris flows, collapsible
soils, soil susceptible to piping and erosion, rockfall, shallow groundwater, fractured rock, and to
a lesser extent, earthquakes, subsidence due to salt dissolution, landslides, and indoor radon. Of
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Appendix |

Well Information for Water Well #UT10053476
(Source: Utah Division of Water Rights)

[Document begins on next page.]



(WARNING: Water Rights makes NO claims as to the accuracy of this data.) RuN DATE: 01/12/2010
waTER RIGHT: 05-2190 APPLICATION/CLAIM No.: A62197 CERT. NO.: CERTIFICAT

o S0 a o R g L T T T T P T P T Y

NAME: Utah School and Institutional Trust Lands Admin.
ADDR: 675 East 500 South, 5th Floor
Salt Lake City UT 84102

o Xy T el L S s s ]

LAND OWNED BY APPLICANT? No COUNTY TAX IDH:

FILED: 12/03/1986 | PRIORITY: 02/29/1996|PUB BEGAN: 01/01/1987|PUB ENDED: | NEWSPAPER: The Times-Independent
ProtestEnd:02/14/1987 | PROTESTED: [No ] |HEARNG HLD: |SE ACTION: [Approved]|ActionDate:02/27/1987|PROOF DUE: 02/28/20
EXTENSION: | ELEC/PROOF: {[Proof ] |ELEC/PROOF:01/05/2000|CERT/WUC: 05/04/2001|LAP, ETC: |LAPS LETTER:

RUSH LETTR: | RENOVATE : |RECON REQ: |TYPE: [ ]

PD BOOK: [ 05- 1|Map: [ 1| PUB DATE:

Type of Right: Application to Appropriate Source of Info: Certificate Status: Certificate

LOCATION OF WATER RIGHT***(Points of Diversion: Click on Location to access PLAT Program.)*#tssxsssaaMAP VIEWER******aswnststss

FLOW: 0.015 cfs OR 1.6 acre-feet SOURCE: Underground Water Well
COUNTY: Grand COMMON DESCRIPTION: Moab

POINT OF DIVERSION -- UNDERGROUND: (Click Well ID# link for more well data.)

(1) 8 689 ft W 1007 ft from NE cor, Sec 06, T 26S, R 22E, SLBM

DIAMETER OF WELL: 6 ins. DEPTH: 435 to ft. YEAR DRILLED: 1992 WELL LOG? Yes WELL ID#: 1217
Comment: :

USES OF WATER RIGHT***#%***¢ ELy -- Equivalent Livestock Unit (cow, horse, etc.) **#*+%#4«* ppg -- RBquivalent Domegtic Unit or 1 Fami

IRRIGATION: 0.08 acres Div Limit: 0.4 acft. PERIOD OF USE: 04/01 TO 10/

DOMESTIC: 1.0000 EDUs Div Limit: 0.45 acft. PERIOD OF USE: 01/01 TO 12/

OTHER: Small campground PERIOD OF USE: 03/01 TO 10/
Acre Feet Contributed by this Right for this Use: 0.75

##4PLACE OF USE: A NORTH WEST QUARTER----—- e NORTH EAST QUARTER------%----cu-S0UTH WEST QUARTER------ ]

* NW | NE | swW SE * W | WE | sw | SE * MW | ME | sw | SE * ww |

Sec 06 T 26S R 22E SLBM *__ | oo | * | 0.0800] | i |- : | " |

OTHER COMMENTSH ¥ # Ak d ks d Ak Rk ket ke Rk Rk kb h ke kA kA ARk R R R R R R R N R AR R A AR AR AR kAR A AR RN AN RN R AN AR AR R AN AR AR AR R RN R N AR RN RN RN A AR

Water Right 05-2190 is limited to an annual diversion for campground purposes
of 0.75 acre-feet.

APPLICATIONS FOR EXTENSIONS OF TIME WITEIN WHICH TO SUBMIT PROOF* & r ki kd Atk Ak A A ke Rk Ak A Rk A A AR AR AN AR AR R R A AR DA R AN IR AR AR AR R AR A AN

FILED: 02/02/1999 | PUB BEGAN: | PUB ENDED: | NEWSPAPER :
ProtestEnd: | PROTESTED: [No ] |[HEARNG HLD: |SE ACTION: [Approved]|ActionDate:07/15/1999|PROOF DUE: 02/28/20

R e T T e Y SN I g
wh AANRARAIRNIARRAARRRRRARNAKARARE N D oOF D AT A* R AN AR R A AR I A AN R AR A AR RN AR AR NI RO R RN E RIS A AR kR R A AR
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Utah Division of Water Rights | 1594 West North Temple Suite 220, P.O. Box 146300, Salt Lake City, Utah 84114-6300 | 801-538-7240
Natural Resources | Contact | Disclaimer | Prvacy Policy | Accessibiity Policy



u§3° ) Ontine Services | A_gency List “'Bs' ] - |[ search |
Utah Division of Water Rights™ by

WELLPRT Well Log Information Listing

Version: 2003.09.18.00 Rundate: 10/08/2003 10:00 PM

Utah Division of Water Rights

Water Well Log

LOCATION:

S 600 £t W 1000 ft from NE CORNER of SECTION 6 T 26S R 2ZE BASE SL Elevation:

DRILLER ACTIVITIES:
ACTIVITY # 1 WELL ABANDONMENT

DRILLER: D&H DRILLING INC LICENSE #: 541
START DATE: /7 COMPLETICN DATE: 02/08/1992
BOREHOLE INFORMATION:
Depth(ft) Diameter(in) Drilling Method Drilling Fluid
From To
0 435
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