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December 1, 2016 

Summit Mountain Holding Group 
3622 North Wolf Creek Drive 
Eden, Utah 84310 

c/o Watts Enterprises 
5200 South Highland Drive #101 
Salt Lake City, Utah 84117 
Attn: Mr. Rick Everson 

IGES Project No. 01628-015 

Subject: Geologic Hazards Assessment 
 Village Nests Condominiums  
 Summit Powder Mountain Resort 
 Weber County, Utah 

Mr. Everson: 

At your request, IGES has performed a geologic hazard assessment for the Village Nests 
property, located within the greater Summit Powder Mountain Resort in Weber County, Utah 
(see Site Vicinity Map, Figure A-1). This letter report identifies the nature and associated risk 
of the applicable geologic hazards associated with the property, based upon the results of the 
literature review, site reconnaissance, and subsurface investigation conducted as part of this 
assessment. 

INTRODUCTION
It is our understanding that the Village Nests project will involve the development of 20 
residential structures, about half of which will also include parking garages, plus an additional 
two dedicated parking garages and carports. The plans provided by NV5 indicate 
condominiums; based on our review of the plans, it appears each building will have between 
two and four levels. However, it is unclear how many individual residential units each of the 
20 structures will have. The 1.4-acre property is located within the northeastern quarter of 
Section 8 of Township 7 North, Range 2 East, approximately 6 miles northeast of Pineview 
Reservoir, within the greater Summit Powder Mountain Resort property. The property is bound 
on all sides by undeveloped lands. 

PURPOSE AND SCOPE 
This study was performed as a geologic hazards assessment to identify any surficial or 
subsurface geologic hazards that may be extant on the property or have the capability to 
adversely impact the property. Specifically, this study was conducted to: 
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Analyze the existing geologic conditions present on the property and relevant adjacent 
areas; 

Assess the geologic hazards that pose a risk to development across the property, and 
determine an associated risk for each hazard; and 

Identify the most significant geologic hazard risks, and provide recommendations for 
appropriate additional studies and/or mitigation practices, if necessary. 

In order to achieve the purpose and scope outlined above, the following services were 
performed as part of this investigation: 

Review of available published geologic reports and maps for the subject property and 
surrounding areas; 

Stereoscopic review of aerial photographs and analysis of additional available aerial 
imagery; 

Site reconnaissance by an engineering geologist licensed in the state of Utah to map the 
surficial geology, determine site conditions, and assess the property for geologic 
hazards; 

Subsurface excavation and the logging and soil sampling of the test pits; and 

Preparation of this report, summarizing our findings, conclusions, and 
recommendations. 

REVIEW OF GEOLOGIC LITERATURE 
A number of pertinent publications were reviewed as part of this assessment. Sorensen and 
Crittenden, Jr. (1979) provides 1:24,000 scale geologic mapping of the Huntsville Quadrangle, 
and Crittenden, Jr. (1972) provides 1:24,000 scale geologic mapping of the Brown’s Hole 
Quadrangle. Coogan and King (2001) provide more recent geologic mapping of the area, but at 
a 1:100,000 scale. An updated Coogan and King (2016) regional geologic map (1:62,500 scale) 
provides the most recent published geologic mapping that covers the project area. Western 
Geologic (2012) conducted a reconnaissance-level geologic hazard study for the greater 200-
acre Powder Mountain expansion project, including the Village Nests area. The Western 
Geologic (2012) study modified some of the potential landslide hazard boundaries that had 
previously been mapped at a regional scale (1:100,000) by Coogan and King (2001) and Elliott 
and Harty (2010). The corresponding United States Geological Survey (USGS) topographic 
maps for the Huntsville and Brown’s Hole Quadrangles (2014) provide physiographic and 
hydrologic data for the project area. Regional-scale geologic hazard maps pertaining to 
landslides (Elliott and Harty, 2010; Colton, 1991), faults (Christenson and Shaw, 2008a; USGS 
and Utah Geological Survey (UGS), 2006), debris-flows (Christenson and Shaw, 2008b), and 
liquefaction (Christenson and Shaw, 2008c; Anderson et al., 1994) that cover the project area 
were also reviewed. The Quaternary Fault and Fold Database (USGS and Utah Geological 
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Survey (UGS), 2006), was reviewed to identify the location of proximal faults that have had 
associated Quaternary-aged displacement. The two geotechnical investigations for the greater 
Powder Mountain property performed by IGES (2012a, 2012b) were reviewed in detail to 
provide an understanding of the nature of the subsurface materials at the site and to assist in the 
geologic mapping of the site. 

Stereo-paired aerial imagery for the project site and recent and historic Google Earth imagery 
was also reviewed to assist in the identification of potential adverse geologic conditions. The 
aerial photographs reviewed are documented in the References section of this report. 

General Geologic Setting 
The Village Nests property is situated in the western portion of the northern Wasatch 
Mountains, approximately 4 miles northeast of Ogden Valley. The Wasatch Mountains contain 
a broad depositional history of thick Precambrian and Paleozoic sediments that have been 
subsequently modified by various tectonic episodes that have included thrusting, folding, 
intrusion, and volcanics, as well as scouring by glacial and fluvial processes (Stokes, 1987). 
The uplift of the Wasatch Mountains occurred relatively recently during the Late Tertiary 
Period (Miocene Epoch) between 12 and 17 million years ago (Milligan, 2000). Since uplift, 
the Wasatch Front has seen substantial modification due to such occurrences as movement 
along the Wasatch Fault and associated spurs, the development of the numerous canyons that 
empty into the current Salt Lake Valley and Utah Valley and their associated alluvial fans, 
erosion and deposition from Lake Bonneville, and localized mass movement events (Hintze, 
1988).

The Wasatch Mountains, as part of the Middle Rocky Mountains Province (Milligan, 2000), 
were uplifted as a fault block along the Wasatch Fault (Hintze, 1988). Ogden Valley itself is a 
fault-bounded trough that was occupied by Lake Bonneville (Sorensen and Crittenden, Jr, 1979) 
before being cut through by the Ogden River and subsequently dammed to form the Pineview 
Reservoir. The Wasatch Fault and its associated segments are part of an approximately 230-
mile long zone of active normal faulting referred to as the Wasatch Fault Zone (WFZ), which 
has well-documented evidence of late Pleistocene and Holocene (though not historic) 
movement (Lund, 1990; Hintze, 1988). The faults associated with the WFZ are all normal 
faults, exhibiting block movement down to the west of the fault and up to the east. The WFZ is 
contained within a greater area of active seismic activity known as the Intermountain Seismic 
Belt (ISB), which runs approximately north-south from northwestern Montana, along the 
Wasatch Front of Utah, through southern Nevada, and into northern Arizona. In terms of 
earthquake risk and potential associated damage, the ISB ranks only second in North America 
to the San Andreas Fault Zone in California (Stokes, 1987). 

The WFZ consists of a series of ten segments of the Wasatch Fault that each display different 
characteristics and past movement, and are believed to have movement independent of one 
another (UGS, 1996). The Village Nests property is located approximately 10.3 miles to the 
east of the Weber Segment of the Wasatch Fault, which is the closest documented Holocene-
aged (active) fault to the property and trends north-south along the Wasatch Front (USGS and 
UGS, 2006). 
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Surficial Geology 
According to Crittenden, Jr. (1972), the property is entirely underlain by the undivided 
Tertiary/Cretaceous Wasatch and Evanston Formations (TKwe), described as “unconsolidated 
pale-red to greenish-red pebble, cobble, and boulder conglomerate. Forms boulder-covered 
slopes but does not crop out anywhere. Clasts are mainly Precambrian quartzite and are tan, 
gray, or purple; matrix is mainly poorly consolidated sand and silt.” A generalized bedding 
attitude shows this unit striking due north and dipping 10 degrees to the east; this map forms 
the basemap for the Regional Geology Map 1 (Figure A-2). Coogan and King (2001) produced 
a regional-scale geologic map that covered the property; this map shows the property to be 
entirely underlain by the Wasatch Formation. Western Geologic (2012) identified a number of 
landslide deposits contained within the Powder Mountain Resort expansion area, though none 
of these were shown underlying the Village Nests area (Figure A-3). Finally, Coogan and King 
(2016) updated their 2001 map, which is generally consistent with the 2001 map and shows the 
Wasatch Formation bedrock in the area to be striking approximately to the north-northeast, and 
dipping between 3 and 6 degrees to the east-southeast; additionally, according to this map, the 
property abuts a north-south trending syncline1 (Figure A-4). 

Hydrology
The USGS topographic maps for the Huntsville and Brown’s Hole Quadrangles (2014) show 
that the Village Nests project area is situated near the top of a ridge, with the topographic 
gradient down to the east (see Figure A-1). No active or ephemeral stream drainages are found 
on the property. No springs are known to occur on the property, though it is possible that springs 
may occur on various parts of the property during peak runoff. 

Baseline groundwater depths for the Village Nests property are currently unknown, but are 
anticipated to fluctuate both seasonally and annually. Groundwater was not encountered in any 
of the three test pits excavated in this investigation.  

Geologic Hazards 
Based upon the available geologic literature, regional-scale geologic hazard maps that cover 
the Village Nests project area have been produced for landslide, fault, debris-flow, and 
liquefaction hazards. The following is a summary of the data presented in these regional 
geologic hazard maps. 

Landslides
Two regional-scale landslide hazard maps have been produced that cover the project area. 
Neither Colton (1991) nor more recent mapping by Elliott and Harty (2010) show the property 
to be underlain by landslide deposits. However, both of these maps denote landslide deposits 
immediately east and southeast of the property. Colton (1991) shows the landslide deposits 
sloping down to the east, and Elliott and Harty (2010) classify the Colton (1991) deposits as 
“Landslide and/or landslide undifferentiated from talus, colluvial, rock-fall, glacial, and soil-
creep deposits.” More site-specific, Western Geologic (2012) does not show any landslide 

1 Syncline: A fold of which the core contains the stratigraphically younger rocks; it is generally concave upward. 
(AGI, 2005) 



Copyright 2016 IGES, Inc. 5 01628-015 Village Nests Geologic Hazard Assessment 

deposits underlying the Village Nests property, though several landslide deposits are noted to 
the north and west of the property (see Figure A-3). 

Faults 
Neither Christensen and Shaw (2008a) nor the Quaternary Fault and Fold Database of the 
United States (USGS and UGS, 2006) show any Quaternary-aged (~2.6 million years ago to 
the present) faults to be present on or projecting towards the subject property. The Weber 
County Natural Hazards Overlay Districts defines an active fault to be “a fault displaying 
evidence of greater than four inches of displacement along one or more of its traces during 
Holocene time (about 11,000 years ago to the present)” (Weber County, 2015). The closest 
active fault to the property is the Weber Segment of the Wasatch Fault Zone, located 
approximately 10.3 miles west of the western margin of the property (USGS and UGS, 2006).

Debris-Flows
Christensen and Shaw (2008b) do not show the project area to be located within a debris-flow 
hazard special study area. 

Liquefaction
Anderson, et al. (1994) and Christensen and Shaw (2008c) both show the project area to be 
located in an area with very low potential for liquefaction. 

REVIEW OF AERIAL IMAGERY 
A series of aerial photographs that cover project area were taken from the UGS Aerial Imagery 
Collection (UGS, 2016) and analyzed stereoscopically for the presence of adverse geologic 
conditions across the property. This included a review of photos collected from the years 1947, 
1953, and 1963. A table displaying the details of the aerial photographs reviewed can be found 
in the References section at the end of this report.

No geologic lineaments, fault scarps, landslide headscarps, or landslide deposits were observed 
in the aerial photography on the subject property.

Google Earth imagery of the property from between the years of 1993 and 2016 were also 
reviewed. No landslide or other geological hazard features were noted in the imagery. The 
property was observed to contain some surficial gravel, cobbles, and boulders, and devoid of 
drainages. Most of the project area was found to be covered in various forms of vegetation, with 
no bedrock exposures anywhere on the property. 

At the time of this report, no LiDAR data for the project area was available to be reviewed.

SITE RECONNAISSANCE 
Mr. Peter E. Doumit, P.G., C.P.G., of IGES conducted reconnaissance of the site and the 
immediate adjacent properties on June 23, 2016. The site reconnaissance was conducted with 
the intent to assess the general geologic conditions present across the property, with specific 
interest in those areas identified in the geologic literature and aerial imagery reviews as potential 
geologic hazard areas. Additionally, the site reconnaissance provided the opportunity to 
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geologically map the surficial geology of the area. Figure A-5 is a site-specific geologic map 
of the Village Nests property and adjacent areas. 

Variously-sized boulders and cobbles were found scattered across the property, as part of a 
surficial geologic unit considered to be either weathered Wasatch Formation or colluvial 
deposits derived from weathered Wasatch Formation. These were typically subangular to 
subrounded, and were found to be as large as 3.5 feet in diameter. The rock clasts were found 
to be comprised of pink to purple massive to conglomeratic quartzite. 

The eastern side of the property was densely vegetated with aspen trees, which showed minor 
to no evidence of soil creep downslope to the east on a gentle, even slope. The western portion 
of the property had the steepest slopes, and was largely covered in grasses. No springs or 
ephemeral drainages were observed on the property, though abundant mule’s ear plants 
(possibly indicative of shallow groundwater conditions), were observed approximately 150 feet 
south of the property. Additionally, no evidence of landsliding or other geologic hazards was 
observed on the property, though potential localized landslide features were observed to the 
south and east of the property (see Figure A-5). 

Due to ongoing development of the access road that forms the western boundary of the property, 
it was difficult to tell if any of the western portion of the property had been altered by way of 
human activity. For the purposes of this investigation, it was assumed to be native. 

Though no landslide scarps or deposits were noted on the property, given the proximity to 
mapped landslides and a setting similar to the nearby Horizon Neighbourhood property in 
which soil-creep and landslide evidence was observed in the subsurface, it was decided that 
subsurface investigation of the Village Nests property would be prudent to assess the nature of 
subsurface materials at the site. 

SUBSURFACE INVESTIGATION 
On July 8, 2016, three exploration test pits were excavated at representative locations across 
the property (Figure A-5). The test pits were excavated with to depths ranging between 12 and 
12.5 feet below existing grade with the aid of a Caterpillar 345C tracked excavator. Detailed 
logs for each of the test pits are displayed in Figures A-6 through A-8. The same three geologic 
units were encountered in the subsurface for each of the three test pits. These include the 
following:

A/B Soil Horizon: This topsoil unit was found to be between 6 inches and 1.5 feet thick. In 
TP-1, the unit was a medium-stiff, dark brown to reddish brown gravelly lean CLAY (CL). 
However, in TP-2 and TP-3, the unit was found to be a medium-stiff, light brown silty CLAY 
with gravel (CL-ML) that appeared to be a possible artificial fill unit. The topsoil was found to 
be forming upon the underlying colluvium unit. 

Colluvium: This unit was found to be between 2.5 and 6.5 feet thick, and consisted of a 
medium-stiff, dark brown to reddish brown gravelly lean CLAY (CL) gradational to clayey 
GRAVEL (GC). Gravel and larger-sized subrounded to subangular quartzite clasts comprised 
between 40% and 70% of the unit, with individual clasts up to 1.5 feet in diameter. The unit 
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commonly contained pinhole voids up to 1 mm in diameter. In TP-2 and TP-3, this unit was 
observed to contain an area comprised of clay and finer clasts with a significantly lower clast 
concentration (~15%) than the rest of the unit. The unit may be the product of a combination of 
both alluvial and colluvial deposition, and was derived from weathered Wasatch Formation 
bedrock.

Wasatch Formation: This unit underlies the colluvial unit, and extends to the maximum depth 
of exploration (at least 7.5 feet thick), and consisted of weakly consolidated conglomerate 
bedrock that had been largely disaggregated into a heterogeneous medium-dense to dense 
mixture of clay, sand, and gravel. Gravel and larger-sized subrounded quartzite clasts 
comprised between 30% and 70% of the unit, with individual clasts up to 1 foot in diameter. 
The unit was generally poorly sorted, and exhibited a weak bedding. Pinhole voids between 1 
and 2 mm in diameter were occasionally observed in the clayier parts of the unit.

Groundwater was not encountered in any of the test pits. No landslide deposits, shear planes, 
slickensides, or other evidence of mass-movement was noted in the test pits. 

GEOLOGIC HAZARD ASSESSMENT 
Geologic hazard assessments are necessary to determine the potential risk associated with 
particular geologic hazards that are capable of adversely affecting a proposed development area. 
As such, they are essential in evaluating the suitability of an area for development and provide 
critical data in both the planning and design stages of a proposed development. The geologic 
hazard assessment discussion below is based upon a qualitative assessment of the risk 
associated with a particular geologic hazard, based upon the data reviewed and collected as part 
of this investigation.

A “low” hazard rating is an indication that the hazard is either absent, is present in such a remote 
possibility so as to pose limited or little risk, or is not anticipated to impact the project in an 
adverse way. Areas with a low-risk determination for a particular geologic hazard do not require 
additional site-specific studies or associated mitigation practices with regard to the geologic 
hazard in question. A “moderate” hazard rating is an indication that the hazard has the capability 
of adversely affecting the project at least in part, and that the conditions necessary for the 
geologic hazard are present in a significant, though not abundant, manner. Areas with a 
moderate-risk determination for a particular geologic hazard may require additional site-
specific studies, depending on location and construction specifics, as well as associated 
mitigation practices in the areas that have been identified as the most prone to susceptibility to 
the particular geologic hazard. A “high” hazard rating is an indication that the hazard is very 
capable of or currently does adversely affecting the project, that the geologic conditions 
pertaining to the particular hazard are present in abundance, and/or that there is geologic 
evidence of the hazard having occurred at the area in the historic or geologic past. Areas with a 
high-risk determination always require additional site-specific hazard investigations and 
associated mitigation practices where the location and construction specifics are directly 
impacted by the hazard. For areas with a high-risk geologic hazard, simple avoidance is often 
considered.

The following are the results of the geologic hazard assessment for the Village Nests property. 
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Landslides/Mass Movement/Slope Stability 
The property is not located on landslide deposits or headscarps, as determined by the geologic 
literature review, aerial imagery evaluation, site reconnaissance, and subsurface investigation. 
Though the eastern portion of the property is located adjacent to mapped landslides (Colton, 
1991; Elliott and Harty, 2010), these mapped landslide deposits are not noted on the most recent 
maps that cover the property (Western Geologic, 2012; Coogan and King, 2016). A couple 
small, localized features that could possibly be small shallow landslide deposits were noted east 
and southeast of the property during the site reconnaissance, though most of the mapped 
landslide deposits were observed to be colluvial deposits (see Figure A-5). Additionally, the 
average slope across the property is found to be approximately 5:1 (horizontal:vertical), which 
does not require site-specific slope stability analyses. Though slow soil-creep may currently be 
occurring, the subsurface data indicate that this is restricted to the topsoil. As such, the risk 
associated with landslide and slope stability hazards on the property is considered to be low. 

Rockfall 
The property is near the top of a ridge, and no bedrock is exposed upslope of the property. As 
such, the rockfall hazard associated with the property is considered to be low.

Surface-Fault-Rupture and Earthquake-Related Hazards 
No faults are known to be present on or project across the property, and the closest active fault 
to the property is the Weber Segment of the Wasatch Fault Zone, located approximately 10.3 
miles to the west of the property (USGS and UGS, 2006). Given this information, the risk 
associated with surface-fault-rupture on the property is considered low. 

The entire property is subject to earthquake-related ground shaking from a large earthquake 
generated along the active Wasatch Fault. Given the distance from the Wasatch Fault, the 
hazard associated with ground shaking is considered to be moderate. Proper building design 
according to appropriate building code and design parameters can assist in mitigating the hazard 
associated with earthquake ground shaking.  

Liquefaction
The site is underlain by Wasatch Formation, a poorly consolidated sedimentary rock unit 
(conglomerate). Rock units such as these are not considered susceptible to liquefaction; as such, 
the potential for liquefaction occurring at the site is considered low.

Debris-Flows and Flooding Hazards 
The property is located near the top of a ridge, and the property does not contain and is not 
located adjacent to any active or ephemeral drainages. Given these conditions, the debris-flow 
and flooding hazard associated with the property is considered to be low. 

Shallow Groundwater 
Groundwater was not encountered in any of the three test pits excavated as part of this 
investigation. These test pits were excavated in early July, and the groundwater level was likely 
to be on its way down from a seasonal high. No springs were observed on the property, though 
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plants indicative of shallow groundwater conditions and a small pond were observed within 200 
feet of the southeastern corner of the property.

Given the existing data, it is expected that groundwater levels will fluctuate both seasonally and 
annually and the risk associated with shallow groundwater hazards is considered moderate. 
However, shallow groundwater issues can be mitigated through appropriate grading measures 
and/or the avoidance of the construction of residences with basements, or constructing 
basements with foundation drains.  

CONCLUSIONS AND RECOMMENDATIONS 
Based upon the data collected and reviewed as part of this assessment, IGES makes the 
following conclusions regarding the geological hazards present at the Village Nests project 
area:

The Village Nests project area does not appear to have major geological hazards 
that would adversely affect the development as currently proposed. 

Earthquake ground shaking is the only hazard that may potentially affect all parts of the 
project area and is considered to pose moderate risk, while other hazards have the 
potential to affect only limited portions of the project area, or pose minimal risk. 

Despite the fact that groundwater was not encountered in the subsurface investigations, 
evidence of shallow groundwater conditions were observed near the property; as such, 
shallow groundwater hazards are considered moderate for the property, though the 
easternmost proposed structures will be most susceptible to the shallow groundwater 
hazard (if at all). 

Landslide, rockfall, surface-fault-rupture, liquefaction, debris-flow, and flooding 
hazards are considered to be low for the property. 

Given the conclusions listed above, IGES makes the following recommendations: 

The potential presence of transient shallow groundwater across the property associated 
with spring run-off and snow melt makes necessary mitigation practices to adequately 
address this potential hazard. Appropriate grading measures in low-lying areas 
susceptible to near-surface groundwater conditions is recommended, as is the 
construction of the proposed residences without basements, or incorporate a foundation 
drain for residences with basements. 

Because landslide deposits are noted near the property, an IGES geologist or engineer 
should observe the foundation excavations to confirm the absence of geologic hazards 
and ensure the placement of footings into appropriate subsurface materials.  
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Below all proposed structures or pavement, we recommend a minimum over-excavation
of 2 feet below existing grade. Additional over-excavation may be necessary locally if
topsoil or otherwise deleterious soils are exposed in the excavation subgrade.

Shallow spread or continuous wall footings constructed on a minimum of two feet of
structural fill or on competent granular native soils (colluvium or conglomerate) may be
proportioned utilizing a maximum net allowable bearing pressure of 2,500 psf. This
bearing value is for dead load plus live load conditions. A 1/3 increase may be allowed
for wind or seismic loading.

All other recommendations presented in the Design Geotechnical Investigation report
by IGES (2012b) should be followed, except where amended herein.

LIMITATIONS 
The conclusions and recommendations presented in this report are based on limited geologic 
literature review, site reconnaissance, subsurface investigation, and our understanding of the 
proposed construction. It should be noted that construction activities may expose adverse 
geologic conditions that were hitherto unknown. Therefore, the geologic hazard classifications 
as denoted in this report are potentially subject to change with data collected from additional 
excavations across the property. This report was prepared in accordance with the generally 
accepted standard of practice at the time the report was written. No warranty, expressed or 
implied, is made. 

CLOSURE 
We appreciate the opportunity to provide you with our services. If you have any questions, 
please contact the undersigned at your convenience at (801) 748-4044.

Respectfully Submitted, 
IGES, Inc.

Peter E. Doumit, P.G., C.P.G. David A. Glass, P.E.  
Senior Geologist Senior Geotechnical Engineer  

12-1-16

12/01/2016
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Attachments:

References 

Appendix A Figure A-1  Site Vicinity Map 
Figure A-2  Regional Geology Map 1 
Figure A-3  Regional Geology Map 2 
Figure A-4  Regional Geology Map 3 
Figure A-5  Local Geology Map 
Figures A-6 to A-8 Exploration Logs 
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