Memorandum
To:
From:
Date:
Re:

Planning Commission
Thomas Dansie, Director of Community Development
February 12, 2021
February 17, 2021 Planning Commission Meeting
Design / Development Review – Commercial Transient Lodging Development, 358 Zion
Park Boulevard (Continued from November 2020)

Executive Summary
In November 2020 Luke Wilson applied for a DDR for a two-unit, two-story transient lodging building on
the hillside above the paid parking area at 358 Zion Park Boulevard. The Commission reviewed the
proposal and expressed concerns regarding geologic hazards at the site, impact on important
community viewsheds, and the lack of a complete landscape plan. The Commission tabled review of the
item and directed:
1. Staff to arrange a third-party review of the applicant’s geotechnical report.
2. The applicant to prepare renderings showing the impact of the proposed structure on views
from SR9 and adjacent property.
3. The applicant to prepare a more detailed and complete landscape plan.
Staff has arranged the third party review of the applicant’s geotechnical report. The applicant prepared
two responses (one each from two different geotechnical investigators) based on the information in the
third party review. The Town’s third party reviewer produced additional comments on these responses.
Copies of all these reviews and responses are attached.
The applicant has prepared renderings of the proposed structure from SR9 and from the Stone
Mountain Condominiums showing the visual impact the structure will have.
The applicant has also included a more detailed and complete landscape plan for the entire property.
Since the last meeting the applicant has modified the design of the building in response to the
Commission’s concerns about visual impact. Previously it was a two-story building, it is now a one-story
building. The first floor of the building as originally proposed will remain the same (layout, location,
etc.). The upper floor has been removed. The applicant has submitted updated elevation drawings
showing the change. The structure is now approximately 500 square feet (previously 1,000 sf), 13 feet in
height (previously 22’), and contains a single transient lodging unit (previously two units).
Applicable Ordinances
The Commission should review the following code chapters or sections:
1. Chapter 10-11B: Village Commercial Zone
2. Chapter 10-16: Architectural Standards and Design Guidelines
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Development Standard Analysis
Standard

Requirement

Proposal

Comments

Lot Area

The minimum lot size is
0.5 acres.
Front setbacks must be
30 feet, side setbacks
10 feet, and rear
setbacks 20 feet. 20
feet required from a
private lane (see
10-25-10(D)).

The lot measures 2.1
acres.
The proposed
development meets all
setbacks from property
lines. There is a private
lane running adjacent
to the proposed
development site. The
site plan shows the
building located 20 feet
from the edge of the
private lane.
The proposed building
measures just under
500 square feet. (Note:
the applicant reduced
the building size by half
after the last meeting
in response to concerns
about the structure’s
visual impact.)
The building measures
13 feet in height. (Note:
the applicant reduced
the building height by
nine feet after the last
meeting in response to
concerns about the
structure’s visual
impact.)
The applicant has
shown the location of
outdoor lighting on the
plan, and included
details on the color
temperature and
required 2” recess for
the light source. After
the last meeting the
applicant also provided
a sample light sconce
and lumen counts
demonstrating
compliance with the

In compliance.

Setbacks

Building Size

Maximum allowed
building size is 5,000
square feet.

Building Height

Maximum building
height is 26 feet.

Lighting

Outdoor lighting must
be down directed and
shielded. Outdoor
lighting is only allowed
to illuminate the
entrances of buildings,
outdoor gathering
areas, and walkways.
Maximum lumens per
acre is 30,000.
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In compliance.

In compliance.

In compliance.

In compliance.

Landscaping

Must retain 60% of the
lot as natural open
space or landscape,
with at least 30% in
landscape area.

Colors and Materials

Colors must conform to
the color palette
regulations. Building
material must be
compatible with the
surrounding
environment as per
section 10-16-4.
See section 10-23-4
Parking spaces
required.

Parking

outdoor lighting
ordinance.
The applicant has
In compliance.
provided an updated
and complete
landscape plan showing
landscape details and
demonstrating
compliance with the
landscape ordinance.
The applicant has
In compliance.
provided details on
colors and materials
demonstrating
compliance with Town
standards.

The proposed transient
lodging unit will require
three parking spaces
(one for the unit plus
two employee spaces).
In the last meeting the
applicant verified two
parking spaces will be
provided adjacent to
the proposed structure
for guests. The
employee spaces will
be located in the paid
parking area on the
property. This will
require two of the paid
parking spaces in the
parking lot to be
dedicated for
employees of the
transient lodging
business.

In compliance. Staff
recommends a
condition of approval
that requires the
applicant to dedicate
two spaces in the paid
parking lot for
employees of the
transient lodging
business.

Other Issues
Landslide Hazard
The proposed building is placed on a small mound of blue clay at the toe of the Springdale landslide. The
slopes on three sides of the building site are steeper than 30% in grade. In previous reviews for
development on this property the Commission has expressed concern regarding developing near the
landslide, slope stability, and soil conditions. Those same concerns are warranted in this case. The
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applicant has had a geotechnical test completed for the building site. Staff has forwarded that report to
a third-party reviewer for comment. Based on the information in the third-party review the applicant
has supplied additional geotechnical analysis of the proposed structure. The Town’s third-party reviewer
has supplied comment on the applicant’s additional information. Copies of all these reviews are
attached. The Commission should reference all this information when making a finding whether or not
the proposed development complies with section 10-11B-12(A):
Natural Hazards: Construction of permanent structures shall not be permitted, erected, established or
performed in such a manner as to place real or personal property and/or individuals at unreasonable risk
of harm or injury from natural, geographic or topographic hazards such as landslides, floods or excessive
soil erosion. In addition to compliance with the provisions of the Building Code governing standards to
meet the maximum foreseeable risk of such hazards, persons developing, improving, managing or owning
such property shall have the obligation to bear the burden of so developing and/or improving the property
in such a manner that the property and/or general public are safeguarded from unreasonable risk of harm
or injury from such natural hazards.

Due to the complex and technical nature of geologic investigation and geologic hazards, the Commission
should base their discussion and findings regarding section 10-11B-12(A) on the information and
recommendations of the geotechnical reports and reviews attached to this report rather than on
personal observations and conclusions.
Steep Slopes
The applicant has designed the structure such that there will be no disturbance to the existing 30%
slopes surrounding the building site. However, the Commission may wish to emphasize the need to
prevent all disturbance on and around the steep slopes.
Grading Without a Permit
The applicant leveled the proposed building site earlier this year. This grading and leveling work was
done without a grading permit or grading review. The applicant was issued a civil grading citation and
was required to obtain a grading permit for the work performed. Part of the process for obtaining a
remedial grading permit is presenting the grading that has already occurred with the present
application.
Visibility From SR9
Given the location of the proposed building on top of a hill, the development will be highly visible from
SR9. The VC zone does not contain special development standards for highly visual lots (as does the FR
zone). The Commission discussed this issue at length in the November meeting. The applicant has
modified the design of the building to reduce the visual impact the building will have as viewed from SR9
and adjacent properties. The applicant has submitted renderings showing the proposed structure from
both SR9 and the Stone Mountain Condominiums.
Conditional Use Permit
Transient lodging is a conditional use in the VC zone. The applicant has been issued a conditional use
permit to operate one vacation rental unit above the coffee shop near the paid parking area. The
applicant will need to obtain additional conditional use approval for the newly proposed transient
lodging unit.
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Sample Motion Language
The Commission may wish to use the following sample motion language in making a motion on this
project:
The Planning Commission A
 pproves/Denies the proposed Design/Development Review for the two-unit
transient lodging building at 358 Zion Park Boulevard. The motion is based on the following findings:
[LIST FINDINGS]
If making a motion of approval, staff recommends the following conditions of approval:
1- No development or disturbance (including incidental disturbance during construction) is allowed
on the 30% slopes located around the behind. The applicant must install construction fencing
preventing access and disturbance on the 30% slopes. The Town will not issue a building permit
until the fencing is in place. The fencing must remain in place and undisturbed for the duration
of the construction project.
2- The applicant must follow the recommendations of the geotechnical review for the site. The
applicant is also required to implement the recommendations of the third party reviewer.
3- The applicant must dedicate two of the spaces in the paid parking area for employees of the
transient lodging business.
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January 15, 2021
Springdale Town
118 Lion Boulevard
Springdale, Utah 84767
Attn:

Mr. Thomas Dansie, AICP
P:
(435) 772-3434
E:
tdansie@springdaletown.com

RE:

Report Review
Bed and Breakfast
Near 50 West Stone Mountain Drive
VC Zone Parcel S-102-B-A
Springdale, Utah
Terracon Project No. 61195026

Mr. Dansie:
As requested, Terracon Consultants, Inc. (Terracon) has reviewed documents prepared
for a proposed two-story bed and breakfast building to be located on the above referenced
parcel near 50 West Stone Mountain Drive in Springdale, Utah. Information provided for
review included the following.
◼

◼

Geotechnical Testing Services, Inc., November 17, 2020, Geotechnical Investigation
Proposed Vacation Rental Property, About 50 West Stone Mountain Drive,
Southwest Corner of Parcel S-102-B-4-A, Springdale, Utah.
Architectural plans for the development

Terracon was asked to review the geotechnical investigation report relative to the
Springdale Town Code Section 10-11B-12(A) which states:
“Construction of permanent structures shall not be permitted, erected, established or
performed in such a manner as to place real or personal property and/or individuals at
unreasonable risk of harm or injury from natural, geographic or topographic hazards such
as landslides, floods or excessive soil erosion. In addition to compliance with the
provisions of the building code governing standards to meet the maximum foreseeable
risk of such hazards, persons developing, improving, managing or owning such property
shall have the obligation to bear the burden of so developing and/or improving the
property in such a manner that the property and/or general public are safeguarded from
unreasonable risk of harm or injury from such natural hazards.”
Based on our review of the subject geotechnical investigation report the following
comments are provided.
Terracon Consultants, Inc.
6949 South High Tech Drive
Midvale, Utah 84047
P [801] 545 8500
F [801] 545 8600
terracon.com

Report Review
50 West Stone Mountain Drive ■ Springdale, Utah
January 14, 2021 ■ Terracon Project No. 61195026

The site is described as being located at the toe of the Springdale (Balanced Rock)
landslide which moved in 1992. Recent geological mapping by the Utah Geologic Survey
(2013)1 identifies the referenced landslide mass as having a Very High hazard rating and
is identified as a category A feature. Category A (existing landslides) commentary is
described as follows:
“Existing landslides are considered the most likely units in which new landslides may
initiate (Ashland 2003)”
The UGS study recommends site-specific studies for projects located in or adjacent to
category A landslides features, and where appropriate, provide predevelopment
stabilization.
Potential movement of the landslide could impact the planned development. It is the
reviewer’s opinion that placing an occupied residential building at the toe of a very high
hazard classified landslide may involve above normal risk, possibly unreasonable risk, to
the structure and occupants.
The geotechnical report appears to address general geotechnical foundation support
needs of the project and warns of risk associated with the landslide but does not
specifically address landslide stability or provide an opinion of site suitability or if any
predevelopment stabilization methods should be considered.
It appears that the scope of work for the geotechnical investigation was likely not intended
to address the larger risk of landslide movement. This is not uncommon as the cost to
evaluate an existing landslide and its impacts on adjacent structures and properties can
be high and take considerable time to investigate and monitor. Although this may be a
prohibitive cost for the property developer to support, the landslide risk to the subject site
cannot be evaluated without some additional exploration or at-lease field evaluation from
an experienced geologist to better identify the risk.
The geotechnical investigation developed for the site is not considered sufficient to
evaluate the risk associated with the Springdale Landslide on the planned development.
It is the reviewer’s opinion that further geotechnical and geologic analysis should be
required. At a minimum, an experienced geologist should work with the geotechnical
engineer to perform a field reconnaissance to better identify location of the landslide and
potential impacts to the planned development. If the landslide is determined to be a risk
to the development additional field exploration including drilling in the landslide mass and

Utah Geologic Survey, Tyler R. Knudsen and William R. Lund, 2013, Landslide Hazard, State
Route 9 Corridor Geologic-Hazard Study Area, Washington County, Utah, Plate 2, Utah Geological
Survey Special Study 148, State Route 9 Corridor Geologic-Hazard Study Area.
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Report Review
50 West Stone Mountain Drive ■ Springdale, Utah
January 14, 2021 ■ Terracon Project No. 61195026

performing analysis and long-term monitoring should be completed so the need for predevelopment stabilization measures can be determined.
The geotechnical report indicates the planned structure will sit on top of a small hill
immediately adjacent to slopes (estimated to be 1.5:1 to 2:1). The architectural plans
provided for review confirm the proximity of the hillside slopes. The geotechnical
investigation report describes the on-site soil and rock as moderately to highly expansive.
Expansive soil and rock can undergo significant strength loss when wetted. This condition
could result in a slope failure and damage to the planned structure. Stability of slopes
near building foundations was not addressed in the geotechnical investigation report. The
geotechnical investigation report should provide an analysis of slope stability risk on the
site. The analysis should include consideration of wetted soil and application of
foundation loads near the slope crest. If slope stability is shown to be a concern, remedial
measures should be provided.
The geotechnical investigation report describes the on-site soils and rock as moderately to
highly expansive. Consolidation/Swell tests were not provided in the report. It appeared
that the characterization of expansion potential and risk at the site was based on the
author’s experience, which provides great value, however the author should justify why no
consolidation/swell tests were performed and how the lack of specific testing may impact
this hazard.
Two alternatives were presented in the geotechnical investigation report for support of the
planned structure without an opinion on which option is preferred or would provide the
owner with the highest protection against adverse effects from expansive soil and rock. If
one of the options has a lower risk for the owner, it should be so stated.
Drilled concrete piers with a grade beam system are provided as one foundation option.
Sonotubes are suggested to form the top portion of the piers and reduce the potential for
an enlarged top of pier. Could the sonotubes provide a potential wicking path for surface
water to travel downward along the shaft and increase the risk of pier uplift due to soil/rock
swell?
Overexcavation of existing soil/rock and replacement with structural fill was provided as
an option for support of shallow foundations. Will this provide a “bath tub” condition where
surface water can migrate below the building and pond in the backfill causing the
underlying expansive material to swell and displace overlying soil and structural
elements? Without the performance of consolidation/swell tests it is difficult to evaluate
this risk.

Responsive ■ Resourceful ■ Reliable
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Report Review
50 West Stone Mountain Drive ■ Springdale, Utah
January 14, 2021 ■ Terracon Project No. 61195026

We appreciate the opportunity to be of service to the Town of Springdale for this project.
Should you have any questions regarding the information presented in this letter please
call our office.
Sincerely,
Terracon Consultants, Inc.

Rick L. Chesnut, P.E., P.G.
Senior Principal

Responsive ■ Resourceful ■ Reliable

Charles Molthen, P.E.
Geotechnical Manager
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January 28, 2021
Luke Wilson
749 South 900 West
St. George, UT 84737
Subject:

Foundation and Earthwork Opinion
Springdale Parcel S-102-B-4-A
Springdale, Utah
Landmark Project No.: 21056

References:

Geotechnical Investigation, Proposed Vacation Rental Property, Parcel S-102-B4-A, Geotechnical Testing Services, Project No. 12349, Dated November 17,
2020
Report Review, Bed and Breakfast, VC Zone Parcel S-102-B-4-A, Terracon
Consultants, Project No 61195026, Dated January 15, 2020

Luke,
As requested, we have reviewed the provided documents which are listed above. In addition, we
are performing a Geotechnical Investigation for the parcel directly adjacent to the north. One of
our engineers visited the site during the drilling of the boring described in the GTS report. We did
not preform field or laboratory testing at the current site, but are familiar with the site, and the
subsurface conditions in the direct vicinity.
Field and Laboratory Testing
GTS drilled one (1), 29.5-foot deep boring within the proposed building footprint. The boring
extended through various layers of medium to high plastic clay and mudstone bedrock. These
clays are part of the Petrified Forest member of the Chinle Formation, and are locally known as
“blue clay.” The Liquid Limit (LL) of the clays ranged from 35 to 49, and the Plasticity Indexes
(PI) of the clays ranged from 5 to 13. The fines content of the clays ranged from 37 to 75 percent.
Blowcounts ranged from 20 to 50 blows for 5 inches driven (refusal) and increased with depth.
These values are typical of the blue clays in Springdale, and indicate an expansive clay.
Blowcounts are a count of the number of times a 140 lb hammer dropped 30 inches takes to drive
a hollow sampler into the soils encountered at the current bottom of the boring. This is an industry
standard method of estimating the hardness of the soils, and to correlate the data with the samples
collected with the test. The sampler is advanced 18 inches, with the number of blows counted for
each 6 inch interval. If we count 50 blows in a 6 inch interval, the sampling is stopped and the
distance advanced is measured. The blows required for the last 2 intervals are added together to
produce the “blowcount.” Soft or wet soils have low blowcounts, and hard, dry, or rocky soils
have high blowcounts. The blowcounts measured by GTS indicate stiff to very hard clays, and are
typical of the local blue clay.

Foundation and Earthwork Opinion
Springdale Parcel S-102-B-4-A
Landmark Project No. 21056
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The Terracon review pointed out that no swell-consolidation tests were conducted on the samples.
While we agree that such tests are useful, the clays encountered in the boring are of a material
known to be expansive. It does not, however, appear that moisture content tests were conducted
on any of the samples. The lack of in situ moisture contents prevents us from estimating the
potential swell that could be realized if the clays are wetted. Clays generally swell when the
moisture content changes within the range between the Liquid limit and the Plastic Limit. The
This is indicated by the Plasticity Index, which is the difference between the LL and the PL.
These issues are, in our opinion having worked in the Springdale area for many years and
performed dozens of Geotechnical Investigations in the area, of limited concern. The laboratory
testing would describe in detail, the exact nature of the clay and mudstone encountered at the site.
These are important data points to know, however, this additional data would not change the
recommendations for foundation design of the proposed structure. The clays are known to be
moderately to highly expansive. Multiple laboratory tests have been conducted on samples of
these clays from borings within the near vicinity of the site; all indicting that the clays are
expansive. The changes to foundation recommendations from additional data would be in the form
of technical details, which would affect the degree of conservativeness of the design, not the nature
of the design.
Analysis
Landslide
The GTS report does not discuss the extent and mass of the Balanced Rock Slide, nor the reasons
why they do not believe that the site in question is located on the slide mass.
Based on our field reconnaissance and a review of publicly available lidar data, geologic maps,
and aerial photographs, it does not appear that the site is located on the actual Balanced Rock Slide.
The slide appears to end on the slope to the north of the site, and runs “east-westish” behind the
townhouses to the west and at the north side of the parking lot to the east.
The exposed strata in the hill below the site do not appear to be rotated or moved as though they
are part of the slide mass. It is our understanding that ongoing monitoring of the slide through the
surveying of fixed markers indicated that no measurable movement of the slide has occurred of
the period which has been monitored. While this is reason to be optimistic, 30 years is not very
long when discussing geologic processes. When we performed a Geotechnical Investigation for
the parking area below the site to the east, we reviewed several reports, including one prepared by
UDOT for the reconstruction of the highway through the Town of Springdale. They concluded
that actual analysis of the Balance Rock Slide as a whole is likely not feasible due to the size, mass,
and scope of the slide.
Foundation
It is our understanding that the proposed building will be underlain by a full basement. While this
area would not be planned for occupation, it would allow for the foundation level of the building
to be placed at a depth lower than the living spaces. This would effectively move the structure
further from the face of the slope.

Foundation and Earthwork Opinion
Springdale Parcel S-102-B-4-A
Landmark Project No. 21056
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GTS recommended two alternatives for foundation support of the proposed construction: overexcavation and replacement, and a pier and grade beam foundation. Both of these alternatives
have advantages and disadvantages; however, ultimately, we recommend that the proposed
building be founded upon a pier and grade beam foundation system.
We do not recommend over-excavation and replacement for the following reasons:
• Suitable replacement soils will be more permeable than the existing clays, creating the
“bathtub” effect which Terracon mentioned in their review. Suitable replacement soils are
generally sands and gravels which have better strength than the clays, which are weak when
it comes supporting a building. However, sands and gravels have lots of open spaces which
allow water to run through them easily. Clays are impermeable, and water has a hard time
moving in them. With over-excavation, any water which collects in the sand and gravels
would have time to sit in the hole, and soak into the clay.
• With the basement, the depth of the excavation would be on the order of 27 feet, which is
a deep, hazardous excavation. This consists of 10 feet for the basement, and 17 feet
separate the foundation from the clay. Worker safety would be challenging as typical
excavation safety measures would be either cost or space prohibitive.
• Acceptable replacement soils would likely have a higher unit weight, increasing the driving
mass, decreasing the stability of the slope below the building. Slope stability is a balancing
act like a child on a see-saw. The weight at the top needs to be balanced by the friction in
the soils and the weight at the bottom. When these 3 become out of balance, a slide occurs.
Replacing lighter soil at the top with a heavier soil puts this balance out of equilibrium,
making a slide more likely.
• Tight working space would create a safety hazard to the parking lot below. Soil, rocks,
equipment, and workers would be at the crest of a slope, and could fall into the parking lot.
We recommend a drilled micro-pile foundation system be constructed for the proposed building.
This type of foundation has several advantages in this case:
• The excavation would be limited to the depth of the basement, plus the gap between the
basement walls and the bottom of the excavation. The gap is used to keep the top part of
the clay from pushing up on the building if it becomes wet. Only a 10-foot deep excavation,
will be required, which is easier to excavate and safer for the workers and the parking lot
below.
• The piers would act as both the foundation, and as a form of soil nail, pinning the mass of
soils, increasing the stability of the slope. Soil nails are a form of ground anchor which
has been used to increase the stability of sliding or slide prone soils. A series of holes are
drilled in the ground to a depth below the sliding surface and a high-strength steel rod is
placed into the holes. The hole is then filled with cement grout. These act like a “nail,”
attaching the upper soils to the lower soils. The actual design is more complicated, but this
is the general idea. The physical difference between a micropile and a soil nail is not about
the construction method in most cases, but in the required length, and the number installed.
In the case of micropiles, they are generally shorter, and spaced further apart.
• The piers would transfer the load to materials lower in the hill, reducing the induced load
on the crest of the hill. The load on the micropiles is applied at about 2/3 down the length
of the individual micropiles, and then is assumed to spread out into the soil from this area.
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Micropiles for this structure would have a minimum length of 20 feet from the bottom of
the basement walls. This means the weight of the building effectively act at 22 feet below
the top of the hill.
In terms of the stability of the hill, we have removed weight from the top, placed the
buildings weight down into the hill, and added micropile/soil nails, which increases the
friction of the slope. The end result, is that overall, we have decreased the factors which
could cause a slide, and increased factors which could keep it from sliding.

For this structure, we would anticipate several additional details be required in the design and
construction of the building:
• Landscape irrigation should be kept to a minimum. Even drip irrigation should be avoided
and over a long period of time, a damaged irrigation line, or over watering can introduce a
large quantity of water to the soils around the building. In addition, this water is applied
directly to the ground, not sprayed where evaporation would be increased.
• A drain should be installed in the bottom of the excavation, and piped to the bottom of the
hill to reduce the possibility of water ponding in the excavation. The drain should be piped
down the hill to keep any water from eroding or otherwise impacting the surface of the
slope.
• During structural design on the piers, swelling of the soils which backfill the basement
should be accounted for as an upward moving drag force. Swelling soils push up against
the basement and the side so the micropiles down to a certain depth. This is an additional
“weight” needs to be accounted for during design of the micropiles.
• The depth of the micropiles should be evaluated from the standpoint of design as a soil
nail. Micropiles may need to be longer than the minimum length required to support the
building.
• Sonotubes should be only used to prevent belling of the upper portion of the micropiles,
and to form the exposed section of the pile. A belled end of a micropile provides the blue
clay a place to grab and lift. Sonotubes should not, under any circumstance extend deeper
than 3 feet, as this increases the chances of wicking of moisture to depths deeper than the
anticipated wetting zone, which is approximately 6 feet. The clay below the wetting zone
should be much less likely to become wetted as the clays above this point are impermeable
and form a seal around the micropile.
Slope Stability
The proposed building is planned to be constructed on the top of a small hill, with the crest of the
slope being within 10 feet of the building envelope. The hill slopes down to the east, west, and
south. The clays within this hill are in a low moisture content state, based on our observation of
the soils in the boring. We previously drilled 4 borings in the parking lot below the site, including
one directly below the site at the toe of the hill, and found low moisture contents in the clays and
mudstones at the base of the hill. Groundwater is expected to be located at an elevation closely
related to the nearby Virgin River, and were not encountered in the GTS boring on the site, nor in
our borings in the parking lot below the site. The clays are also, particularly in their existing state,
relatively impermeable. Provided that moisture control measures are strictly followed, the risk of
large-scale moisture content changes in the clays and mudstone is low, and therefore the risk of a
slope failure of the hill where the building is proposed is relatively low.
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Additionally, we are recommending a micropile foundation system. We believe that provided the
micropile foundation system recommended is implemented, the stability of the hill should be
increased by the proposed development.
Conclusion
We believe that construction of the proposed development may be conducted provided proper
analysis, design, and construction details are implemented and followed. It does not appear that
the proposed site is not located on the Balanced Rock Slide based on our field study and document
research. However, it should be understood that movement of the adjacent Balanced Rock Slide
is possible, and cannot be predicted. The owner and contractor should understand these risks prior
to proceeding with planning and construction.
Please feel free to contact our office is you have any questions.
LANDMARK TESTING & ENGINEERING

John M. Anderson, P.E.
Project Engineer

Steven Wells, P.E.
Geotechnical Manager

February 8, 2021
Springdale Town
118 Lion Boulevard
Springdale, Utah 84767
Attn:

Mr. Thomas Dansie, AICP
P:
(435) 772-3434
E:
tdansie@springdaletown.com

RE:

Report Review No. 2
Bed and Breakfast
Near 50 West Stone Mountain Drive
VC Zone Parcel S-102-B-A
Springdale, Utah
Terracon Project No. 61195026

Mr. Dansie:
Previously, Terracon Consultants, Inc. (Terracon) reviewed the geotechnical report and
architectural plans referenced below and provided comments to Springdale Town relative
to the Springdale Town Code Section 10-11B-12(A).
◼

◼

Geotechnical Testing Services, Inc. (GTS), November 17, 2020, Geotechnical
Investigation Proposed Vacation Rental Property, About 50 West Stone Mountain
Drive, Southwest Corner of Parcel S-102-B-4-A, Springdale, Utah.
Architectural plans for the development

Two additional geotechnical reports have since been provided for our review. The first,
prepared by Landmark Testing & Engineering appears to be a second evaluation of the site
and the second is a response to our review comments by GTS. The reports are referenced
as follows:
◼

◼

Landmark Testing & Engineering (Landmark), January 28, 2021, Foundation and
Earthwork Opinion, Springdale Parcel S-102-4-A, Springdale, Utah, Landmark
Project No.: 21056.
Geotechnical Testing Services, Inc. (GTS), January 22, 2021, Review of Terracon
Report Review, Bed and Breakfast, Near Stone Mountain Drive, Parcel S-102-B-A,
North of 358 Zion Park Blvd, Springdale, Utah, GTS Project No. 12349.

Our original comments are provided below followed by our reply to the responses and
additional information presented in the two recently provided geotechnical reports
referenced above.

Terracon Consultants, Inc.
6949 South High Tech Drive
Midvale, Utah 84047
P [801] 545 8500
F [801] 545 8600
terracon.com

Report Review No. 2
50 West Stone Mountain Drive ■ Springdale, Utah
February 5, 2021 ■ Terracon Project No. 61195026

Comment No. 1: The site is described as being located at the toe of the Springdale
(Balanced Rock) landslide which moved in 1992. Recent geological mapping by the Utah
Geologic Survey (2013)1 identifies the referenced landslide mass as having a Very High
hazard rating and is identified as a category A feature. Category A (existing landslides)
commentary is described as follows:
“Existing landslides are considered the most likely units in which new landslides may
initiate (Ashland 2003)”
The UGS study recommends site-specific studies for projects located in or adjacent to
category A landslides features, and where appropriate, provide predevelopment
stabilization.
Potential movement of the landslide could impact the planned development. It is the
reviewer’s opinion that placing an occupied residential building at the toe of a very high
hazard classified landslide may involve above normal risk, possibly unreasonable risk, to
the structure and occupants.
The geotechnical report appears to address general geotechnical foundation support
needs of the project and warns of risk associated with the landslide but does not
specifically address landslide stability or provide an opinion of site suitability or if any
predevelopment stabilization methods should be considered.
It appears that the scope of work for the geotechnical investigation was likely not intended
to address the larger risk of landslide movement. This is not uncommon as the cost to
evaluate an existing landslide and its impacts on adjacent structures and properties can
be high and take considerable time to investigate and monitor. Although this may be a
prohibitive cost for the property developer to support, the landslide risk to the subject site
cannot be evaluated without some additional exploration or at-lease field evaluation from
an experienced geologist to better identify the risk.
The geotechnical investigation developed for the site is not considered sufficient to
evaluate the risk associated with the Springdale Landslide on the planned development.
It is the reviewer’s opinion that further geotechnical and geologic analysis should be
required. At a minimum, an experienced geologist should work with the geotechnical
engineer to perform a field reconnaissance to better identify location of the landslide and
potential impacts to the planned development. If the landslide is determined to be a risk
to the development additional field exploration including drilling in the landslide mass and
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Utah Geologic Survey, Tyler R. Knudsen and William R. Lund, 2013, Landslide Hazard, State
Route 9 Corridor Geologic-Hazard Study Area, Washington County, Utah, Plate 2, Utah Geological
Survey Special Study 148, State Route 9 Corridor Geologic-Hazard Study Area.
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performing analysis and long-term monitoring should be completed so the need for predevelopment stabilization measures can be determined.
Reply No. 1: Both reports confirm that the historic Balanced Rock landslide mass does
not currently extend onto the planned development site. The GTS report suggests that
the slide mass may have flowed around the knoll on which the development is planned,
based on aerial photography. Additional information provided in the Landmark report
suggests that monitoring of the landslide by others over the past 30 years has indicated
no significant movement. While this helps some, the report concludes that some
remaining risk of landslide movement remains.
It is our opinion that the owner and Town should review this risk and decide if it is
acceptable. It remains our opinion that placing an occupied residential building adjacent to
or near the toe of a very high hazard classified landslide may involve above normal, and
possibly prohibitive risk.
Comment No. 2: The geotechnical report indicates the planned structure will sit on top of
a small hill immediately adjacent to slopes (estimated to be 1.5:1 to 2:1). The
architectural plans provided for review confirm the proximity of the hillside slopes. The
geotechnical investigation report describes the on-site soil and rock as moderately to
highly expansive. Expansive soil and rock can undergo significant strength loss when
wetted. This condition could result in a slope failure and damage to the planned structure.
Stability of slopes near building foundations was not addressed in the geotechnical
investigation report. The geotechnical investigation report should provide an analysis of
slope stability risk on the site. The analysis should include consideration of wetted soil
and application of foundation loads near the slope crest. If slope stability is shown to be a
concern, remedial measures should be provided.
Reply No. 2: Construction of a basement and a deep foundation system below the
basement significantly reduces the risk of local slope instability impacting the structure. It
is our opinion that elimination of the overexcavation option helps reduce this risk. Exterior
flatwork or ancillary out buildings, if any, may remain at risk of movement due to ground
deformations should supporting soil/rock become wetted.
Comment No. 3: The geotechnical investigation report describes the on-site soils and
rock as moderately to highly expansive. Consolidation/Swell tests were not provided in
the report. It appeared that the characterization of expansion potential and risk at the site
was based on the author’s experience, which provides great value, however the author
should justify why no consolidation/swell tests were performed and how the lack of
specific testing may impact this hazard.
Reply No. 3: The Landmark report provides supporting information that addresses our
comment sufficiently. This comment was not addressed by GTS.
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Comment No. 4: Two alternatives were presented in the geotechnical investigation report
for support of the planned structure without an opinion on which option is preferred or
would provide the owner with the highest protection against adverse effects from
expansive soil and rock. If one of the options has a lower risk for the owner, it should be
so stated.
Reply 4: The landmark report presents a deep foundation as a preferred alternative. We
agree with that assessment. The GTS report does not address this comment other than
indicating that the owner is planning to use a deep foundation system.
Will basement walls need special treatment to reduce the potential for cracking due to
lateral movement of expansive clay or bedrock into the wall if wetted?
The landmark report does not appear to address support of the basement floor slab. Will
it be structurally supported by grade beams that span to the deep foundation supported
walls or will it rest on native soil? If the latter is planned, cracking of the floor slab should
be expected. It has been our experience that moisture content can increase below floor
slabs simply due to placement of an impermeable layer such as a floor slab.
Comment No. 5: Drilled concrete piers with a grade beam system are provided as one
foundation option. Sonotubes are suggested to form the top portion of the piers and
reduce the potential for an enlarged top of pier. Could the sonotubes provide a potential
wicking path for surface water to travel downward along the shaft and increase the risk of
pier uplift due to soil/rock swell?
Reply No. 5: The landmark report addresses this comment and expressly limits the depth
of sonotubes to no more than 3 feet. GTS does not address this comment in their
response.
Comment No. 6: Overexcavation of existing soil/rock and replacement with structural fill
was provided as an option for support of shallow foundations. Will this provide a “bath
tub” condition where surface water can migrate below the building and pond in the backfill
causing the underlying expansive material to swell and displace overlying soil and
structural elements? Without the performance of consolidation/swell tests it is difficult to
evaluate this risk.
Reply No. 6: The Landmark report addresses this comment and recommends against this
option. The GTS report does not address this comment.
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We appreciate the opportunity to be of service to the Town of Springdale for this project.
Should you have any questions regarding the information presented in this letter please
call our office.
Sincerely,
Terracon Consultants, Inc.

Rick L. Chesnut, P.E., P.G.
Senior Principal
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Charles Molthen, P.E.
Geotechnical Manager

5

20.0

7 ft

19.98

ft

21.68 ft

01
20.

ft

