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October 9, 2015

Mr. Martin Nobs
50 River Bluff Road
Elgin, I. 60120

Re: Engineering Geology Assessment-Revised
Lot 15, Ski Lake Estates No. 3
6640 East 1100 South
Huntsville, Utah
Job No. 145150

Mr. Nobs:

This letter summarizes our engineering geology assessment of the subject lot located in
Huntsville, Weber County, Utah. Earthtec Engineering previously completed a geotechnical
engineering study’ for the subject lot. A map showing the approximate location of the subject
property is included as Figure No. 1, Vicinity Map, at the end of this report.

Purpose

The purpose of this assessment is to address concerns and questions raised by Simon
Associates, LLC and Taylor Geotechnical, third-party consultants hired by Weber County to
review the referenced geotechnical report. A Project Memorandum?® issued by Simon
Associates, LLC states that it is their opinion that the subject lot is located in a geologically
sensitive area. Specifically the memorandum presents the following concerns:

1. “The site is underlain by geologic unit Tn, Norwood Formation, an extremely
landslide-prone geologic unit. Personally, | believe any site underlain by Tn should
have a qualified engineering geologist, at a minimum, review, if not log, subsurface
explorations.”

2. “There are several landslides in the immediate vicinity of the site (geologic unit Qms),
all within unit Tn.”

The referenced memorandum also states the following: “Based on the geologic map, Norwood
Formation bedrock should have been documented within a few feet of the ground surface.
Alternatively, the site may be underlain by a landslide, not recognized by the engineer or
delineated on the geologic map due to the scale of the geologic map.

Based on the documents reviewed and my experience in the area, specifically with the Norwood
Formation, | recommend the site be treated as a geologically sensitive (e.g., hazardous) site
and also be evaluated by a qualified engineering geologist.”

It should be noted that at the time of the completion of the original geotechnical report for the
subject lot, Weber County did not require an engineering geologic assessment, including review

! Geotechnical Study, Lot 15 Ski Lake Estates No. 3, 6640 East 1100 South, Huntsville, Utah; Earthtec Engineering,

Project No. 1451506, June 23, 2014.

? Project Memorandum, Report — Geotechnical Study, Lot 15 Ski Lake Estates No. 3, 6640 East 1100 South,

Huntsville, Utah, prepared by Earthtec Engineering (Project No. 145150G), dated June 23, 2014, prepared for Mr.

Martin Nobs, 50 River Bluff Road, Elgin, IL 60120. To: Alan Taylor, From: David B. Siman, May 29, 2015.
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by an engineering geologist, for proposed development at the location of the subject [ot.

The purpose of this engineering geology assessment is to address the geologic hazards
concerns raised by Weber County’s consultants pertaining to the proposed development of the
single family residence for the subject lot. Specifically, this assessment will address the
presence of the Norwood Formation and other geologic units or features below the surface of
the subject lot, evidence of any past slope movement on the lot and adjacent properties, and the
potential for future slope instability based on field observations, additional subsurface
exploration, additional laboratory testing of soil samples, and additional slope stability modeling
performed separately by engineers from Earthtec Engineering.

Scope of Work

A project meeting to discuss the scope of the engineering geology assessment for the subject
lot was held via conference call on June 15, 2015, Participating in the conference call meeting
were the following individuals:

Dana Shuler, P.E., Weber County Engineering Department
David Simon, P.G., Simon Associates, LLC

Alan Taylor, P.E., Taylor Geotechnical

Karl Lundin, Lundin Homes, LLC

Mark Larsen, P.G., Earthtec Engineering

The following scope of work was completed as part of this engineering geology assessment for
the subject lot:

1. A review of available, published geologic and geologic hazards maps that include the
location of the subject lot and surrounding area.

2. A review of available aerial photographs of the subject lot and surrounding area.
When possible, the photographs were observed in stereo pairs

3. The excavation and logging of additional test pits on the subject lot under the
supervision of an experienced engineering geologist. The purpose of the additional
test pits was to clarify and refine the test pit logs included in the original geotechnical
study, to observe the subsurface soils and bedrock for evidence of past slope
movements and other geological or structural features/conditions that could
contribute to future instability, to acquire additional subsurface data to aid in the
completion of a geologic cross section of the lot, and to obtain additional samples of
rock and soils for laboratory analysis to aid in the completion of additional slope
stability modeling.

4. The completion of a geologic cross section through the subject lot using data

obtained from the subsurface explorations on the lot as well as topographic
information provided by the client’s building contractor,
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5. The completion of this letter report summarizing the findings and conclusions of our
engineering geology assessment.

The above listed individuals were all present on the subject lot on June 19, 2015 during the
logging and review of two of the additional test pits that were excavated.

Site Description

The subject lot is a nearly rectangular shaped lot located on the northeast side of 1100 South
Street. At the time of assessment, the lot consisted of an undeveloped parcel that was heavily
vegetated with native grasses, weeds, and underbrush with a few scattered trees. The subject
property slopes downward to the northeast from 1100 South Street at an average approximate
grade of 26 percent. The slope of the lot is uniform with slightly steeper grades adjacent to
1100 South Street and flattening slightly on the lower portions of the lot. There is an
approximate change in elevation of 82 feet across the property. The subject lot is bounded on
the north and east by existing residential development, on the south by 1100 South Street, and
on the west by an undeveloped lot.

Geologic Setting

The subject lot is located near the base of the northeast sloping foothills on the eastern flank of
the Wasatch Mountain Range in North-Central Utah. These foothills form the southwestern
margin of the Ogden Valley, a northwest to southeast trending valley located between the
Wasatch Mountains to the west and the southern end of the Bear River Range to the east. The
Ogden Valley is part of the Wasatch Hinterlands Section of the Middle Rocky Mountain
Physiographic Province. Stokes® describes the Wasatch Hinterlands as a belt of mixed,
moderately rugged topography located on the east side of the Wasatch Range that has varied
topography, with hilly areas dominating valley areas. The Ogden Valley is currently occupied by
Pineview Reservoir, a manmade lake formed by damming the Ogden River and several of its
tributaries, as well as the towns of Huntsville, Eden, and Liberty.

Structurally the Ogden Valley is a down-faulted block bound on the northeast by the northwest
to southeast oriented Northeastern Margin Fault and on the southwest by the northwest to
southeast oriented Southwestern Margin Fault, as described by Hecker®. The northwest to
southeast oriented North Fork Fault also runs below the central portion of the Ogden Valley.
None of these fauits are mapped by Hecker to be active (showing evidence of movement during
Holocene (past 10,000 years) time).

The Ogden Valley was prehistorically occupied by an arm of Lake Bonneville, a Pleistocene
age, fresh water lake that covered most of northwestern Utah and parts of northeastern Nevada.
Sediment deposited by the lake are still present within portions of the valley and at places within
the foothills surrounding the valley below the elevation of the high stand of the lake which was
between approximately 5,170 and 5,200 feet above sea level. The Great Salt Lake of
northwestern Utah is a remnant of ancient Lake Bonneville.

The geology at the location of the subject lot and surrounding area has been mapped by King,

? Stokes, W. L., 1986, Geology of Utah; Utah Museum of Natural History, University of Utah and Utah Geological and
Mineral Survey, Department of Natural Resources, p. 242-243.

4 Hecker, S., 1993, Quaternary Tectonics of Utah With Emphasis on Earthquake-Hazard Characterization; Utah
Geological Survey, Bulletin 127, p. 79.
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Yonkee, and Coogan®. The geology at the location of the subject lot as shown on the
referenced map is Lake Bonneville fine-grained deposits (Map Unit QIf, upper Pleistocene)
overlying older deposits of the Norwood Formation (Map Unit Tn, lower Oligocene and upper
Eocene). The Norwood Formation is extensive along the margins of the Ogden Valley, the
Morgan Valley to the south, and in the hilly terrain between the valleys. The formation is known
to be very prone to experiencing landslide activity. Several landslides (Map Units Qmsy and
Qms) are mapped approximately 200 to 360 feet to the east of the subject lot on the referenced
geologic map. These mapped landslides appear to have occurred within the Norwood
Formation. No landslide deposits or features are mapped on or immediately adjacent to the
subject lot on the referenced map. However, the literature accompanying the referenced map
states that some landslides and other slope failure features may not have been mapped due to
scale. A portion of the referenced geologic map that includes the location of the subject property
and surrounding area is included as Figure No. 2, Site Geologic Map, at the end of this report.
It should be noted that the geologic units included on Figure No. 2 are only those mapped at the
location of the subject lot and immediate surrounding areas.

Geologic Hazards Maps

The landslide map® of the Ogden 30’ x 60" quadrangle was also reviewed as part of this
assessment. The landslide map shows no landslides or landslide features on or adjacent to the
subject lot. The nearest mapped landslide to the subject lot is approximately 2,000 feet to the
south. However, it should be noted that some landslides may not have been included on the
referenced landslide map due to scale.

No other geologic hazards maps were reviewed as part of this assessment.

Aerial Photographs

Available aerial photographs obtained from the Utah Geological Survey's Aerial Imagery
Collection” were reviewed. The only available photos covering the location of the subject
property and surrounding area were taken in 1946 at a scale of 1:20,000. The resolution of the
1946 aerial photographs was found to be poor and our review of the photos did not reveal any
useful information. More recent aerial images of the subject property and surrounding area
were viewed via the internet at www.google.earth.com. The reviewed photographs were taken
in the years 1993, 1997, 2004, 2006, 2009, 2011, and 2014. None of the reviewed recent
photographs show any evidence of landslide activity or related slope movements at or
surrounding the subject property.

As part of this assessment, we also attempted to locate available LIDAR imagery of the subject
area, however, no LiDAR imagery covering the location could be found.

Geologic Site Reconnaissance

On June 19, 2015 a professional geologist with Earthtec Engineering conducted a
reconnaissance of the subject lot and adjacent, surrounding areas. The purpose of the
reconnaissance was to observe the subject lot and adjacent, surrounding areas for surficial
evidence of past or ongoing slope movements related to possible landslide activity as well as

’King, J.K., Yonkee, W.A., and Coogan, J.C., 2008, Interim Geologic Map of the Snow Basin Quadrangle and Part of
the Huntsville Quadrangle, Davis, Morgan, and Weber Counties, Utah; Utah Geological Survey, Open-File Report
536, Map Scale 1:24,000.

S Elliott, A.H., and Harty, K.M., 2010, Landslide Maps of Utah, Ogden 30’ x 60’ Quadrangle; Utah Geological Survey,
Map 246DM, Plate 6 of 46, Scale 1:100,000.

” hitps://geodata.geology utah.gov/imagery/, Photos AAJ-2B-28 and AAJ-2B-29, Scale 1:20,000.
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other potential geologic hazards. Our reconnaissance did not reveal any evidence of surficial
features on or immediately adjacent to the subject lot, including scarps, hummocky terrain,
ground cracking, disturbed vegetation, slumps, significant cracking in adjacent paved roads, or
noticeable distress to nearby houses or landscaping, that would indicate recent or ongoing
slope movement. Several houses have been constructed on the mapped landslides to the east
of the subject lot. We did not observe any noticeable distress to the exteriors of the structures or
in landscaped areas on these lots. Additionally, no significant cracking or other signs of distress
were observed in the pavement of 1100 South Street both adjacent to the subject lot and in the
areas where the street crosses the mapped landslides to the east and southeast of the subject
lot.

No other surficial evidence of past or ongoing hazardous geologic activity was observed on or
adjacent to the subject lot. No scarps related to past earthquake-induced surface rupture were
observed. No apparent landslide or debris flow deposits were observed at the surface. No
rockfall clasts or rockfall source areas were observed on or near the lot. No springs or
groundwater seeps were observed on the subject lot or adjacent properties.

Additional Subsurface Exploration

At the time of the original geotechnical report for the subject lot, two test pits where excavated
on the lot and logged by a geotechnical engineer with Earthtec Engineering. The original test
pits were designated as TP-1 and TP-2 in the referenced geotechnical report and the
approximate locations of the test pits were shown on a aerial photograph of the lot included in
the report. On June 19, 2015, two additional test pits were excavated on the subject lot using a
track-mounted excavator. These additional test pits were designated as TP-3 and TP-4. The
approximate locations of the original test pits and the additional test pits on the lot are shown on
Figure No. 3, Site Plan and Locations of Test Pits, at the end of this report. The additional test
pits (TP-3 and TP-4) were logged by an experienced engineering geologist from Earthtec
Engineering. As previously discussed, a representative from the Weber County Engineering
Department as well as the third-party geotechnical engineer and engineering geologist, retained
by the County, were present on-site on the afternoon of June 19" to observe the test pits and
review the logs. On June 22, 2015, a geotechnical engineer from Earthtec Engineering returned
to the lot with the excavator and oversaw the excavation of an addition test pit (TP-5) in the area
of the proposed house on the lot as well as extending TP-3 down slope to the elevation of TP-4.
This was done to provide additional subsurface observation in order to better understand the
shallow subsurface geology at the site. Test Pit TP-5 and the extension of TP-3 were not
logged but extension of TP-3 was photographed by the engineer. Photographs of TP-5 were
not recovered. [n addition to observing and logging the test pits, additional samples were
obtained from TP-3 and TP-4 for the purpose of providing additional lab testing data to aid in
additional slope stability modeling for the subject lot. All of the test pits on the lot were back-
filled following the completion of our field work on June 22™.

Subsurface Conditions

Logs of test pits TP-1 and TP-2 are included in the referenced geotechnical report previously
completed for the subject lot. As previously discussed, the representative logs of Test Pits TP-3
and TP-4 were completed in the field on June 19" and later refined in the office. The completed
logs of TP-3 and TP-4 are included at the end of this report as Figure Nos. 4 and 5, Test Pit
Logs. The northwest walls of the test pits were logged at a scale of 1 inch equals 5 feet using
typical logging methods. Detailed descriptions of the soils and rock exposed in the test pits are
included on Figure Nos. 4 and 5.

As shown on Figure No. 4, TP-3 exposed approximately 1% to 2 feet of relatively well-formed,
Earthtec Engineering
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modern topsoil (Soil "A” Horizon) at the surface (Unit 1, Figure No. 4). The topsoil was formed
on what is interpreted to be slope wash deposits consisting of sandy Lean Clay (CL) (Unit 2,
Figure No. 4) observed to be approximately 2% to 5 feet thick at the location of the test pit. No
significant internal stratification was observed within the slope wash deposits and the in-situ
soils were estimated to be soft to medium stiff. Underlying the slope wash deposits, and
extending to the base of the test pit which was approximately 16% feet below the surface at its
deepest point, we observed thin to moderately bedded deposits of Silty Sand (SM) with thin
layers of interbedded Silt (ML) and occasional Lean Clay (CL) layers. These deposits (Unit 3,
Figure No. 4) are interpreted to be lacustrine deposits of the Bonneville lake cycle and correlate
with mapped Unit QIf mapped by King and others (2008). Bedding within Unit 3 was measured
to dip (apparent) down to the northeast at between approximately 3 and 8 degrees. The
Bedding was observed to be continuous and relatively undisturbed through the length of the test
pit. Bedding in the upper portion of Unit 3 at the contact with Unit 2 was observed to be
truncated by the overlying material of Unit 2 suggesting that the contact is likely an erosional
unconformity. No planes of shearing or zones of gouge suggesting past slope movements were
observed within TP-3. [t should be noted that TP-3 was excavated just down-slope of the
location of the previous TP-2. In TP-2 a layer of gravel (logged as “sandstone” in the referenced
geotechnical report) was encountered between the near-surface slope wash deposits and the
underlying lacustrine deposits. However, this gravel bed was not encountered in TP-3. It is our
interpretation that the gravel bed observed in TP-2 may be a lense of granular slope wash
material or older debris flow deposits placed on the underlying lacustrine deposits.

As shown on Figure No. 5, TP-4 exposed similar near surface topsoil and slope wash deposits
(Units 1 and 2, Figure No. 5) as those observed in TP-3. Underlying the slope wash deposits in
TP-4 we observed an approximately 1 to 2% foot thick gravel bed (Unit 3, Figure No. 5).
According to the engineer who logged the gravel bed (logged as “sandstone’) in TP-2, this
gravel bed in TP-4 appeared very similar to the gravel bed in TP-2. The gravel bed was
comprised predominantly of angular to subangular, pebble to small cobble sized sandstone
clasts that were generally clast supported. The matrix of the gravel bed included some pinhole
voids. Unit 3 was observed to thin up-slope in the test pit suggesting it may pinch out upslope
from the test pit. As with the gravel bed observed in TP-2, Unit 3 in TP-4 is interpreted to be a
bed or lense of granular slope wash material or older debris flow deposits. This gravel bed was
not encountered in TP-1 down-slope of TP-4. Underlying Unit 3 in TP-4 we encountered beds
of the Norwood Formation (Unit 4, Figure No. 5) extending to the base of the test pit at
approximately 16% feet below the surface at its deepest point. The beds of the Norwood
formation observed in TP-4 consisted of sandy Lean Clay (CL) and sandy Elastic Silt (MH)
grading downward to Poorly Graded Gravel with Silty Sand (GP-GM). The gravels in the lower
portion of the test pit may be a weathered sandstone bed and displayed some weak bedding
structure. A lense of Silty Sand (SM) (Unit 4a, Figure No, 5) was observed in the exposed
Norwood Formation Deposits. Bedding in the observed Norwood Formation deposits was
measured to dip (apparent) down to the northeast at between 10 and 13 degrees. The bedding
in the exposed Norwood Formation deposits in TP-4 was observed to be continuous and
relatively undisturbed through the length of the test pit. No evidence of slip or shearing, or
zones of gouge, was observed in the exposed soils and bedrock (Norwood Formation). None of
the beds or bedding contacts within the exposed Norwood Formation appeared to be a slip
plane.

The extension of TP-3 down-slope to the elevation of TP-4 on the lot showed that the lacustrine
sands (Unit 3, Figure No. 4) thinned down slope and eventually pinched out at the elevation of
TP-4 where the gravel bed (Unit 3, Figure No. 5) was encountered below the overlying slope
wash deposits. TP-5 excavated adjacent to the southwest side of the footprint of the proposed
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house exposed approximately 1 to 2 feet of topsoil followed by approximately 4 feet of the
previously observed sandy lean clay slope wash deposits which were followed by bedded
lacustrine sands of the Bonneville lake cycle extending to the base of the test pit at
approximately 12 feet below the adjacent ground surface.

Groundwater was not encountered in any of the test pits excavated on the subject lot. No
significant evidence of sustained high water table elevations, such as iron oxide staining or
secondary carbonate deposition, was observed in the test pits.

Based on the subsurface information obtained from the test pits and our geologic
interpretations, a geologic cross section through the subject lot was produced. The cross
section is included at the end of this report as Figure No. 8, Geologic Cross Section. The line of
cross section through the lot is shown on Figure No. 3 as A — A'. Several assumptions were
made in the completion of the cross section. First, due to the fact that the gravel beds/lenses
observed immediately below the near-surface slope wash deposits in TP-2 and TP-4 were not
observed in any of the other test pits we decided to show the gravels as two separate lenses at
the elevations of TP-2 and TP-4. It is our opinion, that, due to relatively small thickness of the
gravels and their apparent lack of lateral continuity across the lot, the gravels will not likely have
significant influence on slope stability on the lot. Second, the depth of the lacustrine sands
encountered in TP-2, TP-3, and TP-5 was not determined as none of these test pits penetrated
the sands. We did observe that the sands thinned and pinched out down-slope of TP-3. As
such, the base of the lacustrine sands shown on the cross section is inferred primarily based on
the depth of TP-3 and the grade of the slope, however, the sands may be thicker than shown
below the southwestern portion of the lot. And lastly, the thickness of the Norwood Formation
below the lot could not be determined. So, for the purposes of the cross section, it was
assumed that the Norwood formation extends through the remainder of the profile shown on
Figure No. 6.

Copies of the geologic cross section, as well as the test pit logs for TP-3 and TP-4, were
provided to, and discussed with, engineers from Earthtec Engineering who are performing
additional slope stability analysis for the site (separate letter report). Information from the cross
section and logs, as well as laboratory testing on the additional soil samples obtained from TP-3
and TP-4, were used to model the slope as part of the additional stability analysis.

Geologic Hazards

Based on the researched information, field observations and data, and our geologic
interpretations discussed above, we make the following conclusions regarding the potential for
the subject lot to be impacted by hazardous geologic conditions or events.

Landslides

Although the landslide-prone Norwood Formation was observed underlying the subject lot, no
evidence of past landslide movement was observed on the surface or in the subsurface
explorations at the lot. Additionally, no landslide deposits or features have been mapped on, or
immediately adjacent to, the subject lot. The results of the slope stability analysis for the lot
completed at the time of the referenced geotechnical report showed factors of safety for both
static and seismic conditions that were above the minimum factors of safety of 1.5 and 1.0,
respectively. Additional slope stability analysis (separate letter report) completed in conjunction
with this assessment also showed similar factors of safety that were above the minimum
required for both static and seismic conditions.

Based on the evidence and analysis presented above, it is our opinion that the potential for
Earthtec Engineering
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landslide activity to impact the proposed development on the subject lot is low. However, as
stated in the referenced geotechnical report, it should be clearly understood that slope
movements or even failure can still occur if the slope is undermined or the slope soils become
saturated. The property owner and the owner's representatives should be made aware of the
risks should these or other conditions occur that could saturate or erode/undermine the soils.
Surface water should be directed away from the top and bottom of the slope, the slope should
be vegetated with drought resistant plants, and sprinklers should not be placed on the face of
the slope.

Surface Fault Rupture and Related Ground Deformation

No evidence of past surface fault rupture was observed on the lot or surrounding areas. No
known active faults are mapped crossing, adjacent to, or projecting toward the location of the
subject lot. The nearest mapped active fault is the Weber segment of the Wasatch Fault Zone
approximately 7.4 miles to the west. It is our opinion that the potential for surface fault rupture
and related ground deformation to impact development on the subject lot is low. All seismic
design recommendations presented in the referenced geotechnical report should be implement
in the design and construction of the proposed house on the lot.

Debris Flow and Alluvial Fan Flooding

The subject lot is not located on an active alluvial fan or in, or adjacent to, or at the mouth of an
active drainage channel or ravine. Based on these observations, it is our opinion that the
potential for debris flows and/or alluvial fan flooding to impact the subject lot is low.

Rockfall

No rockfall clasts were observed on the subject lot or adjacent areas and no rockfall source
areas are located up-slope from the subject lot. Based on these observations, the subject lot is
not located in an active or past rockfall run out zone and the potential for this hazard to impact
the subject lot is low.

Problematic Soil Conditions

Combination soil types, moisture-sensitive soils, or other problematic soil conditions may be
present below the proposed house footprint on the lot. The referenced geotechnical report for
the lot provides recommendations for addressing problematic soil conditions. We recommend
that an engineer or geologist from Earthtec Engineering be allowed to observe the completed
foundation excavation prior to construction of footings to determine if problematic soil conditions
are present.

Other Geologic Hazards

It is our opinion that the potential for other geologic hazards to impact the subject lot is low.
This opinion is based on the regional and local geologic setting as well as our observations of
the conditions at the site and surrounding area.

Conclusions

Based on our research, observations, interpretations, and analysis, the subject lot is suitable for
the proposed development from a geologic hazards perspective. All recommendations
presented in the referenced geotechnical report and addendum letter for the subject lot should
be followed.

It must be understood by all developers, property owners, and residents of the subject lot that
the lot is located in a geologically sensitive area where there are inherent risks associated with
development. The professional opinions, conclusions and recommendations presented in this
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report are intended to provide a factor of safety in relation to potential geologic hazards
sufficient to reduce the risk to human life. However, potential structural damage, as well as
significant damage to road ways and utilities within the development, due to the potential
inherent or unseen hazards at the site, cannot be totally mitigated due to the location of the site
within a potential geologically sensitive area and the inherent level of uncertainty associated
with analyzing and predicting such hazards. Therefore, by choosing to build and/or reside on
the subject lot, the property owner(s) and/or residents should be informed of, understand, and
accept the inherent risks associated with building and living in a geologically sensitive area.

General Conditions

The exploratory observations and data presented in this report were collected to provide
engineering geology analysis for this project. The explorations may not be indicative of
subsurface conditions outside the study area or between points explored, and thus have a
limited value in depicting subsurface conditions for hazard analysis and prediction or contractor
bidding. Variations from the conditions portrayed in the explorations may occur which may be
sufficient to require modifications in the conclusions and recommendations of this report, If
during construction, conditions are different than presented in this report, please advise us so
that additional observations, analysis, and recommendations can be made as warranted.

The engineering geology assessment as presented in this letter report was conducted within the
limits prescribed by our client, with the usual thoroughness and competence of the engineering
geology profession in the area. No warranty or representation, either expressed or implied, is
intended in our proposals, contracts, reports or letters.

Closure
We appreciate the opportunity of providing our services on this project. If we can answer
questions or be of further service, please call.

Respectfully;
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Frank F. Namdar, P.G. Sterling M. Howell
Project Manager Project Geologist
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SITE GEOLOGIC MAP
LOT 15, SKI LAKE ESTATES NO. 3
6640 EAST 1100 SOUTH
HUNTSVILLE, UTAH

* Map and unit descriptions from: King, J.K., Yonkee, W.A., and Coogan, J.C., 2008, Interim Geologic Map of the Snow
Basin Quadrangle and Part of the Huntsville Quadrangle, Davis, Morgan, and Weber Counties, Utah; Utah Geological
Survey, Open-File Report 536, Map Scale 1:24,000.

Mapped Geologic Units in the Vicinity of the Subject Lot

Qms, Qmsy —~ Landslide and slump deposits. Qms — likely Holocene and/or upper Pleistocene. Qmsy — post
Lake Bonneville.

QI - Lake Bonneville Deposits (undivided) - upper Pleistocene. Silt, clay, sand, and cobbly gravel.

QIf ~ Lake Bonneville Fine-Grained Deposits — upper Pleistocene. Mostly silt, clay, and fine sand (typically
eroded from shallow Norwood Formation).

Tn — Norwood Formation — lower Oligocene and upper Eocene. Altered tuff (claystone), tuffaceous siltstone,
sandstone, and conglomerate.

QITn and QIf/Tn denotes Lake Bonneville deposits over Norwood Formation.

PROJECT NO.: 145150 ST UE FIGURE NO.: 2




SITE PLAN AND LOCATIONS OF TEST PITS
LOT 15, SKI LAKE ESTATES NO. 3
6640 EAST 1100 SOUTH, HUNTSVILLE, UTAH
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.’ill\;\%\ 1497 West 40 South 3662 West 2100 South 1596 W. 2650 S. #108
.II 92  Lindon, Utah - 84042 Salt Lake City, Utah - 84120 Ogden, Utah - 84401
mEta Phone (801) 225-5711 Phone (801) 787-9138 Phone (801) 399-9516

October 27, 2015

Mr. Martin Nobs
50 River Bluff Road
Elgin, IL 60120

Re:  Engineering Geology Assessment-Addendum I
Lot 15, Ski Lake Estates No. 3
6640 East 1100 South
Huntsville, Utah
Job No. 145150

Mr. Nobs:

This letter is the second addendum to the engineering geology assessment letter for the subject
lot located in Huntsville, Weber County, Utah. Earthtec Engineering previously completed a
geotechnical engineering study' and an addendum letter? to the geotechnical report for the
subject lot. An engineering geology assessment letter’ was also prepared by Earthtec
Engineering. Addendum | was provided for the Geologic Review* dated August 6, 2015. A
Second Geologic Review® was submitted on August 28, 2015.

Purpose

The purpose of this letter is to respond to the second geology review comments® provided by
Simon Associates, LLC, third-party consultant, hired by Weber County to review the referenced
geology assessment letter.

The review comments related to the geology assessment and our responses are presented
below. The review comments are italicized and our responses are presented in plain text.

Review Comment 1 states: “The July 13, 2015, addendum was submitted by Mr. Mark Larson,
P.G., whose qualifications to practice as an engineering geologist were known to Weber
County. At the project scoping meeting on June 15, 2015, Mr. Larson was designated as the
professional geologist in “responsible charge™ of the project'”.

The August 14, 2015 EEI Addendum was signed and sealed by Frank F. Namdar. P.G.
Apparently the geologist responsible charge of the project has changed. Chapter 27 of the
Weber County Hillside Development Review Procedures and Standards defines engineering

' Responsible charge means the independent control and direction by use of initiative, skill, and independent
Judgment of geological work or the supervision of the work (section 38-76-102, Utah Professional Geologist
Licensing Act, Title 3, Chapter 76)
' Geotechnical Study, Lot 15 Ski Lake Estates No. 3, 6640 East 1100 South, Huntsville, Utah; Earthtec Engineering,
Eroject No. 145150G, June 23, 2014.
~ Addendum | to the Geotechnical Report, Lot 15 Ski Lake Estates No. 3, 6640 East 1100 South, Huntsville, Utah,
Project No.: 145150G. July 13, 2015.
> Engineering Geology Assessment, Lot 15, Ski Lake Estates No. 3, 6640 East 1100 South, Huntsville, Utah, Job No.
145150, July 13, 2015.
4Geologic Review, Lot 125 Ski Lakes Estates No. 3, 6640 East 1100 South Street, Huntsville, Utah, SA Project No:
15-142, August 6, 2015,
'\Geologic Review, Lot 125 Ski Lakes Estates No. 3, 6640 East 1100 South Street, Huntsville, Utah, SA Project No:
15-142, August 6, 2015.

Earthtec Engineering

Frofessional Engneenng Services ~ Geolechnical Engineenng ~ Geclogic Studies  ~ Code Inspections ~ Special ‘nspection Testng ~ Non-Destructve Examunation - Fadure Analysis
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6640 East 1100 South

Huntsville, Utah

Job No. 145150

geologist as: “Engineering geologist means a geologist who, through education, training and
experience, is able to assure that geologic factors affection engineering works are recognized,
adequately interpreted and presented for use in engineering practice and for the protection of
the public. This person shall have at least a four year degree in geology, engineering geology,
or a related field from an accredited university and at least three full tears of experience in a
responsible position in the field of engineering geology.”

SA recommends Weber County request EEI provide:

a. Mr. Namdar's engineering geologic qualifications (with complete references),
particularly documentation of at least three full years of experience in a responsible
position in the field of engineering geology.

b. An outline of Mr. Namdar's knowledge of the subject site and project parameters
such that he qualifies to assume responsible charge of the project.”

Mr. Namdar has over 26 years of combined experience in the field of geological, geotechnical
and environmental engineering and construction inspection. He has specific experience in the
field of engineering geology as indicated in the attached resume. Mr. Namdar has reviewed the
project reports, figures, correspondents and photographs, and has become familiar with the
project and its parameters to be able to provide sound determination of the issues related to this
project.

Review Comment 2 states: “EE/ repeatedly refers to the various geologic hazards as ‘relatively
low ', SA recommencds Weber County request EEI define the term relatively’.

EEI's response follows: “This is a typical term used by geologists and engineers practicing in
this geographic region. The investigation performed outlines the conditions, and presence of
evidence for potential hazards, or lack thereof  The potential hazards described in the
‘Geologic Hazards" section provides Earthtec's opinion for the site in relation, or relative to
properties in the general area of the site. Such areas are indicated to have been mapped as
landslides (Map Units Qmsy and Qms), located approximately 200 to 360 feet to the east of the
site.”

"The English Dictionary defines the adverb “relatively’, synonyms included comparatively,
rather, somewhat, to some extent and in or by comparison.”

If such is “...typical term used by geologist and engineers practicing in this geographic region,”
the term is used when there remains uncertainty with the conclusions of the particular
investigation. SA recommends Weber County not consider EEI’s response adequate until EEl
has obtained sufficient data such that EE| can state, without qualification (i.e., uncertainty). That
the various geologic hazards are either “low”, “high”, or “moderate™

There are no uncertainties related to the data collected and the findings to determine the
existing conditions related to the potential recent movement of the near surface earth strata
beneath the project site. The report has been revised to reflect such conditions.

Review Comment 3 states: “/tem 2 of the August 6, 2015, SA review letter stated: “EE| uses
terms such as "appears” and “maybe.” Are these terms being used to denote a conclusion
based on conjecture rather than a conclusion based on sufficient data, particularly subsurface
data? s EEI suggesting that additional data be obtained? SA recommends EEI clarify their use
of the word “appears” and “maybe.”

Earthtec Engineering
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EEl's response follows: “This is a typical term used by geologists and engineers practicing in
this geographic region. The words are used to form a conclusion based on the data that was
obtained in the field investigation and no additional testing is needed.”

Such terms indicate conjecture and uncertainty. If such are “...typical term used by geologists
and engineers practicing in this geographic region’, the terms are used when there remains
uncertainty and/or conjecture with the conclusions of the particular investigation,  SA
recommends Weber County not to consider EEi’s response adequate until EE/| has obtained
sufficient data such that EEI can present their conclusions in a definitive manor, without the use
of qualifying verbs indicating uncertainty and/or conjecture.”™

There are no uncertainties related to the data collected and the findings to determine the
existing conditions related to the potential recent movement of the near surface earth strata
beneath the project site. The report has been revised to reflect such conditions.

Review Comment 4 states: “ltem 3 of the August 6, 2015, SA review letter recommended
Weber County request annotated photographs of TP-5 and the extension of TP-3 excavated on
6-22-2015. The photographs submitted with the August 14, 2015, EEI addendum were not
annotated. SA recommends Weber County request annotated photographs of TP-5 and
extension of TP-3 excavated on 6-22-15.

Test pit TP-3 and its extension was photographed as shown in Exhibit 1 through 3, Appendix A.
Photographs of TP-5 were not taken, and this test pit was backfilled.

Earthtec Engineering
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General Conditions
The information presented in this letter is intended to provide supplementary geologic design
recommendations for the subject property. This letter should be considered as Addendum | to
the Engineering Geology Assessment. All other recommendations in the above referenced
report and letter should be followed. The General Conditions section of the geotechnical report
applies to this letter.

The engineering geology assessment as presented in this letter report was conducted within the
limits prescribed by our client, with the usual thoroughness and competence of the engineering
geology profession in the area. No warranty or representation, either expressed or implied, is
intended in our proposals, contracts, reports, or letters.

Closure

We appreciate the opportunity of providing our services on this project. If we can answer
questions or be of further service, please call.

Respectfully;
EARTHTEC ENGINEERING

S oo -
Frank F. Namdar, P.G.

Professional Geologist

Attachments: Appendix A

Earthtec Engineering
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APPENDIX A
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PHOTO EXHIBIT
LOT 15, SKI LAKE ESTATES NO. 3

6640 EAST 1100 SOUTH
HUNTSVILLE, UTAH

Test Pit 3- West side, middle of the trench.

PHOTO EXHIBIT 1
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PHOTO EXHIBIT
LOT 15, SKI LAKE ESTATES NO. 3
6640 EAST 1100 SOUTH
HUNTSVILLE, UTAH
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Extension of Test Pit 3- West side of sidewall.
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PHOTO EXHIBIT
LOT 15, SKI LAKE ESTATES NO. 3

6640 EAST 1100 SOUTH
HUNTSVILLE, UTAH

Test Pit 3- West side of sidewall at the north end of the trench. Showing the gravel in the sidewall.

PHOTO EXHIBIT 3
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VICINITY MAP
LOT 15, SKI LAKE ESTATES NO. 3
6640 EAST 1100 SOUTH
HUNTSVILLE, UTAH
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SITE GEOLOGIC MAP
LOT 15, SKI LAKE ESTATES NO. 3
6640 EAST 1100 SOUTH
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* Map and unit descriptions from: King, J.K., Yonkee, W.A., and Coogan, J.C., 2008, Interim Geologic Map of the Snow
Basin Quadrangle and Part of the Huntsville Quadrangle, Davis, Morgan, and Weber Counties, Utah; Utah Geological
Survey, Open-File Report 536, Map Scale 1:24,000.

Mapped Geologic Units in the Vicinity of the Subject Lot

Qms, @msy — Landslide and slump deposits. Qms - likely Holocene and/or upper Pleistocene. Qmsy — post
Lake Bonneville.

QI — Lake Bonneville Deposits (undivided) - upper Pleistocene. Silt, clay, sand, and cobbly gravel.

QIf — Lake Bonneville Fine-Grained Deposits — upper Pleistocene. Mostly silt, clay, and fine sand (typically
eroded from shallow Norwood Formation).

Tn — Norwood Formation — lower Oligocene and upper Eocene. Altered tuff (claystone), tuffaceous siltstone,
sandstone, and conglomerate.

QI/Tn and QIf/Tn denotes Lake Bonneville deposits over Norwood Formation.
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