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DEFINITIONS:
Public hearing = a hearing at which members of the public are provided a reasonable opportunity to comment on the subject of the hearing.
Public meeting= a meeting required to be open to the public pursuant to the requirements of Title 52, Chapter 4, Open and Public Meetings; the public
may or may not be invited to participate.
Legislative act = action taken by the County Council or Planning Commission; amending ordinances, adopting general plan, Annexations, zoning and
rezoning; a reasonable debatable action that could promote the general welfare of the community.
Administrative act = action taken by the Planning Commission, County Council or staff interpreting ordinances and regulations, conditional uses,
approving subdivision, site plans, issuing building permits; an administrative decision must satisfy the requirements prescribed under state law or the
County Land Use Code, whichever is stricter.
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Viewgate Terrace (High Density Housing Overlay – HDH35b)

*This application is in front of Planning Commission once again because not all
noticing requirements were satisfied prior to the public hearing and planning
commission actions in May/June 2019.
Planning Commission previously provided a favorable recommendation for this
application. In the time since, the County Council adopted an ordinance
updating the standards and procedures of the HDHO ordinance, including a
requirement to include a master plan that will govern an HDHO development.
The Applicant has submitted a partial master plan to satisfy this requirement.
Planning Commission may consider site planning elements that will ensure
compatibility between the proposed development and neighboring properties
in their deliberations and recommendation to Council.
POSSIBLE MOTIONS :
Move to send a (favorable or unfavorable) recommendation to the County
Council for applying the High Density Housing Overlay (HDH35b) to the parcel
located at 1248 S. Hwy. 191, contingent upon the following updates to the
proposed Master Plan:
•
•
•
STAFF RECOMMENDATION:
Review and consider application materials provided to the planning
commission related to the application of the HDH35b overlay to the subject
parcel.
Staff acknowledges the merit of multiple concerns that planning commissioners
and citizen commenters have raised to date, including:
• Infrastructure capacity,
• Slope,
• Drainage,
• Viewshed impacts, and
• Development density.
Staff also acknowledges the subject parcel satisfies some of the core
evaluation/decision criteria (i.e. planning principles) that have given way to the

HDHO, including:
• Proximity to employment and commercial activity centers in downtown
Moab and the future USU Moab campus
• Proximity to US-191 as a primary transportation corridor, and
• Proximity to higher intensity development (at least on the northeast
side – Wingate Wyndham hotel)
In addition, Staff believes slope and drainage issues can/will be addressed as
part of the development review process. At this stage, planning commissioners
shall primarily determine if the subject parcel is appropriate for the
development intensity proposed by the developer and voluntarily articulated in
their development agreement.
Staff encourages the planning commission to request additional specification
be shown on the Master Plan related to buffers/setbacks and designation of
percentage and location of deed restricted HDHO Lots or Units.
BACKGROUND:
See staff report attached and below.
The Applicant is seeking a High Density Housing Overlay (HDH35b) approval of
the subject parcel from the County. A planning commission recommendation
should be made as to the legislative application of the HDH35b to the subject
parcel.
The Applicant has received approval for its plan to deal with the surfacing
ground water at this site.
ATTACHMENT(S):
• High Density Housing Application
• Applicant Statement
• Conceptual plan – to be approved and recorded as a master plan
• Conceptual plan with topo and 30% slopes shown
• Survey
• Title Report
• Development Agreement (revised from last meeting)
• Application Fee

STAFF REPORT

COMMUNITY & ECONOMIC DEVELOPMENT DEPARTMENT
GRAND COUNTY, UTAH
DATE: Tuesday, July 09, 2019
TO: Grand County Planning Commission
SUBJECT: Viewgate Terrace High Density Housing Overlay (HDH35b)
PROPERTY OWNER: Viewgate Development LLC
PROP. OWNER REP: William Hansen
ENGINEER: Click or tap here to enter text.
PROPERTY ADDRESS: 1248 S. Hwy. 191
SIZE OF PROPERTY: 19.75 acres
EXISTING ZONE: Rural Residential (RR). Property is located in the boundary establishing eligibility for the HDHO35B
EXISTING LAND USE: Highway Commercial (Hotel under construction) / Rural Residential (vacant)
ADJACENT ZONING AND LAND USE(S): Rural Residential (RR) & Highway Commercial (HC). The subject parcel is
located within the HDH35b area.

APPLICATION TYPE
High Density Housing Overlay (HDH35b)
STAFF RECOMMENDATION: Approve with updates to the Master Plan
Comments (optional): Planning Commission and Council should consider site planning elements in the proposed
Master Plan to address stated concerns.
APPLICATION PROCEDURE
Decision Type: Legislative
Public Notices: ☐ Public Meeting at:
☐ Planning Commission
☐ County Council
Attachments:

☐ Approval Letters
☒ Site Plan
☐ Landscape Plan
☒ Vicinity Map
☒ Legal Notice

☒ Public Hearing at:
☒ Planning Commission
☒ County Council
☒ Legal Description
☒ Public Comments
☒ Agency Comments
☐ Response to Standards
☐ Other:

SUMMARY OF REQUEST
The subject property is a 19.75 acre lot located in the Rural Residential (RR) & Highway Commercial (HC) zones at 1248 S.
Hwy. 191. The developer is requesting application of the HDH35b overlay to their parcel.
SITE IMPROVEMENTS / ADDITIONS / CHANGES
A Wyndham Wingate Hotel is currently under construction on the 2.8 acre portion of the subject parcel zoned
Highway Commercial. Application of the HDH35b overlay would enable higher density development on the
remaining, undeveloped portion of the parcel, which is 16.7 acres and currently zoned Rural Residential.

CONSIDERATIONS FOR APPROVAL, DENIAL, AND/OR POSTPONEMENT
Article 4.7 HIGH DENSITY HOUSING (HDH) OVERLAY DISTRICT
4.7.1 Purpose.
A. Grand County has established a High Density Housing Overlay (HDHO) district to facilitate the provision of new housing
units used for primary residential occupancy by actively employed households. The HDHO districts (See Map- Exhibit A) are
intended to provide the opportunity and means for the County to meet its estimate of additional residential and workforce
housing needs, to achieve the goals of the housing element of the County’s General Plan, and to implement the policies
and goals of the housing element of the County’s General Plan.
B. These regulations are intended to encourage the development of new housing units by assisting both the public and
private sector in making the provision of these units economically viable, while providing assurances to the County that
these units will maintain a high degree of quality and will remain financially accessible to residents and local area workers.
C. These regulations are further intended to encourage the provision of primary residential housing through the
combination of the HDHO districts with multiple-family and single-family residential zoning districts within the County
where the residential housing projects are determined to be feasible and are consistent with the County’s General Plan.
D. The HDHO is intended to:
1. Provide a means of directing and simplifying the process for creating and maintaining primary residential
housing.
2. Provide a means of directing and simplifying the process for creating and maintaining affordable housing
constructed to meet the Assured Housing requirements of Section 6.15.
3. Provide incentives to developers, whether in new or rehabilitated housing, to maintain primary residential
rental and ownership units in perpetuity.
Staff believes the developer’s narrative and proposed layout meet the legislative intent of the High Density Housing
Overlay. Staff recommends planning commission forward a favorable recommendation of the HDH Overlay
application.
4.7.5(C)
C. Property Development Standards. The following development standards shall apply to HDHO units in the HDHO districts.
The Applicant is not requesting preliminary plat approval, but has submitted a master plan that would be recorded and
used as a guide for the proposed development if the overlay is attached to the property. The master plan and accompanying
development agreement would dictate the maximum number of buildings and units, general layout of the development,
and number of deed restricted lots or units.
1. General Design Standards. The development shall be designed and developed in a manner compatible with and
complementary to existing and potential development in the immediate vicinity of the development site. Site
planning on the perimeter shall provide for protection of the property from adverse surrounding influences and
shall protect surrounding areas from potentially adverse influences from the property. To the greatest extent
possible, the design of the development shall promote privacy for residents and neighbors, security, and use of
passive solar heating and cooling through proper placement of walls, windows, and landscaping.
The proposed master plan generally reflects the slope and drainage concerns on the subject parcel. Architectural
and design elements of the development have not been provided to date. Staff is aware of one neighbor’s
concerns about visual impacts of buildings located on the eastern edge of the subject parcel. Planning
commission may want to consider requesting lower height limits on buildings located along that property edge,
or relocating or eliminating those buildings.
2. Minimum Design Standards. Minimum design standards are included to ensure a high degree of quality in the
development of HDHO units. Unless modified by the County Council, the following design standards shall apply to a
development that utilizes the density increases allowed by this Article.

These design standards will be evaluated at the time of granting a building permit, and at Preliminary and Final
Plat approval.
a. Sidewalks shall be installed along all street frontages where otherwise required by this LUC.
This design standard will be evaluated at the time of Preliminary and Final Plat approval.
b. Screening Requirements
This design standard will be evaluated at the time of Preliminary and Final Plat approval, although Planning
Comission could request these be addressed in the Master Plan to be recorded, and should consider doing so.
i.

Outdoor Storage Screening. All outdoor storage areas for materials, trash, mechanical equipment,
vehicles, or other similar items shall follow the standards outlined in Section 6.4.3.

ii.

Parking Lot Screening. Parking lot screening must be provided between those portions of an off-street
parking area containing six (6) or more parking spaces and a different zoning district or a public street
and shall be designed according to the following:
a. Parking lot screening must be provided within ten feet (10’) of the perimeter of the parking lot
to be screened, except for parking lots adjacent to rain gardens/bio-retention systems, other
landscape features, or where screening may negatively impact the traffic sight distance (as
defined by the American Association of State Highway and Transportation Officials (AASHTO)
and verified by the County Engineer)
b. Parking lot screening shall be not less than eighty percent (80%) opaque and be a minimum of
three feet (3’) in height as measured from the highest finished adjacent grade of the parking
area. When shrubs are used to provide the screen, such shrubs must be at least two feet (2’)
tall at planting and anticipated to grow to at least three feet (3’) tall at maturity.
c. No landscaping or screening shall interfere with driver or pedestrian visibility for vehicles
entering or exiting the premises.
d. Screening for a parking lot may be comprised of plants found in Section 6.4.3.F.
e. Content: Parking lot screening must consist of at least two (2) of the following:
i. A compact hedge of evergreen or densely twigged deciduous shrubs spaced to ensure
closure into a solid hedge at maturity;
ii. A berm with plantings as described above;
iii. Transit shelters, benches, bicycle racks, and similar features may be integrated as a part
of the screen;
iv. Fencing may be integrated as part of the screen. All wood fencing shall be stained and
sealed with a weatherproof product.

iii.

Parking Island Design. Off-street parking areas with at least twenty-five (25) parking stalls shall contain
interior landscaped islands. Such islands shall be bounded by a raised concrete curb, pervious curbing,
or an approved equivalent and shall contain mulch to retain soil moisture. This provision shall not apply
to parking structures. The standards for landscaped islands are as follows:

a. Landscaped parking lot islands shall be required at the beginning and end of each parking row
and shall contain a minimum of one hundred eighty (180) square feet and a minimum width of
nine feet (9’).
b. A minimum of one tree shall be provided for each island.
c. Shrubs, perennials or ornamental grass shall be incorporated in each landscaped island that
does not contain a tree.
d. Islands shall be prepared with topsoil to a depth of two feet (2’) and improved to ensure
adequate drainage, nutrient, and moisture retention levels for the establishment of plantings.
e. All perimeter and interior landscaped areas in parking lots shall be equipped with an irrigation
system adequate for establishing and maintaining the plant materials within it.
c. Building Exterior Façade Standards.
These standards are to be reviewed at the time a building permit is requested. They are administrative
requirements for development within an HDH Overlay.
i.

Exterior finishes may be of wood, masonry, stone, stucco, HDO board or other high quality material
permitted by the building code, but shall not utilize vinyl siding; cedar or wood shakes; highly
reflective, shiny, or mirror-like materials; or exposed plywood or particle board.

ii.

Buildings shall utilize at least two (2) of the following design features to provide visual relief along
the front of the residence:
a. Projections, recessions, or reveals such as, but not limited to, columns, pilasters, cornices,
and bay windows
b. Dormers.
c. Gables.
d. Recessed entries, a minimum of three (3) feet deep.
e. Covered front porches.
f. Cupolas.
g. Architectural Pillars or Posts.
h. Quoins.
i. Corbeling on wall.
j. Decorative lintel.
k. Incorporation of brick or stone on at least 25% of front surface area

iii.

Planning staff shall have the authority to waive this requirement when the building is not visible
from adjacent properties or the public right-of-way.

d. Where HDHO units may be placed on the same lot as current or future temporary or short-term
accommodations, dedicated HDHO units shall be clustered together so as to minimize the exposure of
residents to temporary guests. In all other developments, where temporary or short-term accommodations
units do not exist and cannot exist due to zoning restrictions, dedicated HDHO units shall be dispersed
throughout the residential development.
e. Where there is a combination of commercial and residential uses, the commercial uses shall front along the
highest road designation. Residential development shall be located behind commercial development or on
upper floors above commercial development.
f.

The County Council may waive, or modify, any, or all, of these requirements when the Council finds it is
infeasible to comply due to physical or other constraints on the lot.

3. Minimum Building Site Area and Lot Width. There shall be no minimum building site area, minimum lot width, or

maximum lot coverage requirements for individual lots or individual dwelling sites in a HDHO district development.
However, the building site area lot widths, and lot coverage percentages shall be designated on a site plan pursuant
to Section 9.17 or preliminary plat pursuant to Section 9.4 approved by the Planning Commission.
This design standard will be evaluated at the time of Preliminary and Final Plat approval.
4. Density. Overall density of site development within an HDHO district shall not exceed the limits established in
Section 6.14.040.
The Applicant is proposing a development with 224 units, which is below the maximum that would be allowed by
the HDHO 35b District.
5. Building Height.
Because the developable portion of the subject parcel is currently zoned Rural Residential, any new development
would be subject to the County’s Ridgeline Standards, which would limit the height of structures. Staff has not
evaluated renderings of the master plan for compliance with the standard, but does not anticipate any issues.
As noted above, Planning Commission may want to consider lower heigh limits on the eastern edge of the
property to address visual impact concerns raised by a neighbor.
a. Maximum building heights shall not exceed the limits defined in the underlying zone district except that
buildings constructed in the HDHO 35b district shall not exceed four (4) stories or forty-two (42) feet in
height.
b. To the maximum extent possible, building heights and locations shall minimize shading and interruption of
solar access to adjacent properties with existing residential structures or commercial agricultural
operations.
c. All structures shall conform to the Ridgeline Standards of Section 6.9.8.
d. Structures built under the HDHO must comply with the setback and buffer requirements of the underlying
zone. The maximum height of the building at the exterior wall shall be the greater of:
i.

20 feet

ii.

The building’s setback at that point

e. From the exterior wall, the building’s height may increase to its maximum height at a rate not greater than
a 45° angle from the maximum allowable height of the exterior wall.
6. Setbacks. The minimum setbacks from the lot line of the development shall be determined by the buffer
requirements of Section 5.4.1.B and the compatibility standards of Section 6.10.
A buffer area will be required on a portion of the north boundary between the Highway Commercial zone. The rest of
the surrounding property is of the same zone. The proposed Master Plan/Conceptual Plan does not have sufficient
detail to determine if these setbacks are currently met. In effect, the buildings will need to be 20 feet or the proposed
building heights, whichever is greater.
7. Parking.
Final parking requirements will be determined at the time of Preliminary Plat based on unit mix. Planning Comission
could request some of the design elements be addressed in the Master Plan.
i.

Number of spaces required

a. For every single-family or two-family dwelling, there shall be provided at least two (2) off-street
parking spaces for each unit. Parking spaces provided in a garage or carport may count towards the
minimum requirement.
b. For every attached multifamily dwelling, off-street parking spaces shall be provided in accordance with
Section 6.1.4:
Multi-family
dwellings

ii.

Efficiency and one-bedroom

1.5 per dwelling unit

Two-bedroom

1.75 per dwelling unit

Three-bedroom and Larger

2.0 per dwelling unit

Parking design requirements
c. Parking areas for single-family or two-family dwellings need not be paved.
d. Parking areas for attached multifamily dwellings shall be subject to the off-street requirements
outlined in Section 6.1.7.
e. Uncovered surface parking may be permitted in the rear and side setbacks but is not permitted in the
front or street-side setback.
f. Garages, carports, and individual locking storage units are subject to the setback standards outlined in
Section 5.4.1.
g. Required spaces for multifamily developments equal to or greater than five units shall be covered in a
carport or a garage except that for multifamily dwellings with four or fewer units, parking spaces can
be uncovered.

8. Minimum Standards of Physical Condition. A HDHO unit is required to have and maintain those minimum
standards of physical conditions set forth in Exhibit B - Minimum Standards.
These standards are to be reviewed at the time a building permit is requested, and included in the deed restrictions
attached to each lot’s title.
9. Streets. All public streets within or abutting the proposed planned development shall be dedicated and improved
to County specifications for the particular classification of street; all private streets shall meet fire code and access
standards.
This standard will need to be met with the Preliminary Plat application. Developer will need to work with the County
Engineer, Roads Department, and Fire Department to ensure that these standards are meet.
10. Signs. Signs shall be permitted only to the extent allowed under Section 6.5, Signs, and must be approved by the
Planning and Zoning Administrator.
The developer has not proposed signage to date. The updated HDHO ordinance requires designation of the
percentage of HDHO Lots or Units to be developed on the Property, including designation of the specific HDHO Lots
or Units in accordance with Section 4.7.4. Staff encourages Planning Commission to require this of the developer
.
11. Construction Timing. The HDHO units shall be ready for occupancy no later than the date of the initial or
temporary occupancy of any unrestricted units within the development or applicable phase thereof. If the

unrestricted units are developed in phases, then the HDHO units may be developed in proportion to the phasing of
the unrestricted units. For example, in an approved development that includes 100 units built in two 50-unit phases
the first phase must include at least 40 HDHO units.
The developer has not designated which lots will be deed restricted in accordance with Section 4.7 at this stage of
review. Staff encourages Planning Commission to require this of the developer

Article 7 Subdivision Standards
Staff has reviewed the development concept plan submitted to date for subdivision standards not specified within the HDH
Overlay or addressed above.
Lighting: The developer has not submitted a street lighting plan, or exterior lighting plans for the individual strucutres. The
street lighting plan will be required prior to final plat approval and the exterior lighting plans for individual structures will be
required at the time building permit applications are reviewed.
Utility Easements: The developer will need to designate acceptable public utility easements on the final plat as per the
requirements of GWSSA and Rocky Mountain Power.
Drainage and Drainage Easements: The developer will need to designate the drainage easement on the final plat as per
final specifications from the County Engineer. The County Engineer, Road Supervisor, and CED Director have expressed
concerns about drainage on the property, and the hotel development under construction has not yet entirely resolved the
issue of surface spring flow created by the development.
Fire Protection: The Fire Deparment has not provided specific comments on the development concept plan submitted to
date, but has expressed concerns about fire protection capabiliites due to water availability and water pressure.
Water and Sewer: GWSSA has expressed concerns about their ability to serve additional development on this parcel under
current infrastructure availability and capacity.
COMPATABILITY WITH GENERAL PLAN
The proposed subdivision is not explicitly supported by the general plan, but it is supported by the HDH Overlay ordinance
adopted by the County Council in January 2019. Inasmuch as Council anticipates adding the HDH Overlay to the General
Plan as an amendment or complement to the Future Land Use Plan, the proposed subdivision is supported.
COMPATABILITY WITH LAND USE CODE (ZONING)
The subject property is zoned Rural Residential (RR) and Highway Commercial (HC), and is in the HDH35b Overlay zone. The
developer is seeking legislative approval of the High Density Housing Overlay being applied to the subject parcel. Once the
HDH overlay is applied, the applicant will need to apply for preliminary plat and final plat approvals that comply with all
standards in Sections 4.7 and Articles 5, 6, 7, and 9.
LAND USE CODE REFERENCE SECTIONS
Section 3.1 Use Table

4.7.4A

High Density Housing (HDH) District

Maximum Density

HDH 35a

35 units per acre

HDH 35b

35 units per acre

HDH 25

25 units per acre

HDH 15

15 units per acre

HDH 10

10 units per acre

HDH 5

5 units per acre

4.7.6 Assurance of primary residency and occupancy.
HDHO units developed under this Article shall remain available to persons and families who live and work in Grand County
according to the standards set forth in Section 4.7 in perpetuity. The developer shall be required to enter into a
development agreement with the County to ensure primary residential occupancy by actively employed households is
maintained prior to recordation of final plat or issuance of a building permit for the applicable development. Each housing
unit designated for primary restricted residential occupancy by an actively employed household (an HDHO unit) shall also
include a deed restriction attached to its title in accordance with the standards set forth in this section. Grand County
reserves the right to revoke, deny or suspend any permit, including a land development permit, conditional use permit,
building permit, certificate of occupancy, or discretionary approval if the standards of this section are not met.
The developer has submitted a revised development agreement to the County. Staff has submited it for review by the
County Attorney following Planning Commission review, which is currently under review by the County Attorney. If the HDH-

35b Overlay is approved and the Applicant is permitted to develop under the HDHO standards, each deed restricted lot or
unit shall be designated on the plat prior to preliminary plat approval. Further, each deed restricted lot or unit shall include
such restriction on its chain of title in perpetuity.
PROPERTY HISTORY
The parcel currently includes one hotel (under construction) and two residences.
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MEMORANDUM

AGENCY MANAGER
Dana Van Horn
OPERATING COMMITTEE
Dan Pyatt (President)
Gary Wilson (V President)
Brian Backus
Mike Holyoak
Rex Tanner
Rick Thompson
Dale Weiss
FORMING BOARDS:

TO:

Zacharia Levine

FROM:

Dana Van Horn

SUBJECT:

HDHO – 1248 S. Hwy 191

DATE:

06-11-2019

CC:

SVW&SID

Gary Wilson (Ch. )
Mike Holyoak (V Ch. )
Dale Weiss (Treas. )
Rick Thompson (Clerk)
Ken Helfenbein

GCWCD

Dan Pyatt (Ch. )
Jerry McNeely (V. Ch)
Brian Backus
Preston Paxman
Rex Tanner

GCSSWD

Gary Wilson (Ch. )
Mike Holyoak (V. Ch. )
Mike Duncan
Terry Morse
Rick Thompson

Zacharia,
The property owner of 1248 S. Hwy 191 is requesting the high-density housing overlay
be applied to their property behind the new Wingate Hotel.
In order to provide adequate pressures on the hill, they will need to connect above the
pressure reducing valve on Highway 191. William Hansen and I met with Devan
Shields of Sunrise Engineering this morning to discuss some options.
GWSSA has the capacity to serve the proposed development with the overlay.
An official will-serve letter will be provided after GWSSA has reviewed and approved
detailed engineered drawings for the project.
If you have any questions or concerns; please contact me at the number above.

Sincerely,

Dana Van Horn
Agency Manager

Regarding Viewgate Development Project, 7 apartment buildings proposal:
My name is Page Holland. My husband Stan and I are property owners with a home and 2 acres
adjacent to the Viewgate Development project on the east. This development will be on the agenda
before Grand County Planning Commission and Grand County Council this summer. We have lived on
this property since 1980, when our house was built. Our address is 1460 Overlook Rd. (the 3 story
modified A frame, with brown panel fence….in case you are visiting the Viewgate parcel and want a
frame of reference.)
We have many concerns about the 7 apartment buildings that are now being proposed under the High
Density Housing Overlay. The developer has already built a hotel at 1248 S. Highway 191 on a 19.5 acre
parcel next to our property. The new project being proposed is behind (south of) the hotel.
In order of importance, (although the first 3 are all about equally important)
A. Density
1. Imposing 214 units on 16 acres in a RR Zone with the underlying historic zoning of 1 house
per acre feels extreme and inappropriate. (Or is it 224?...the math doesn't add up… they
propose 7 buildings x 32 units/bldg =224)
2. Grand County owns an easement for the storm water pond and drainage at the south end of
the property and should be subtracted from any calculations.
3. Also the proposal map shows two 1-acre parcels in the SW corner (I was told by the owners
that they are for the owners' residences) This isn't discussed at all in the proposal.
4. Carving out two lots on the SW corner of the parcel should obligate the developer to a
subdivision plat and a whole separate subdivision agreement.
B. View
1. The view from my house is about 30 degrees to the NW. The view of the portal and a part of
the Arches NP is the MUCH treasured view from my home. Views of the rim to the west are
not concerning us.
2. There is a large Cottonwood tree behind hotel, it screens the hotel from view. Important.
3. IF buildings are allowed east of riparian spring area, they need to be less than 4 stories.
4. The slope can be used so building tops stay below portal view to the NW.
C. Aquifer
A. Our property is on a hill to the east of the proposed development. We have a well, the water
table is 40' down at our wellhead. There are 4 households dependent on wells on this hill.
B. A perennial spring is in a deep gully on the development parcel, it flows year round. It runs
north & south, located east of center of the development parcel.
C. As the hill goes down to spring on the development parcel the water table becomes
shallower until exposed. Under 2 buildings proposed on the east side it would be only 15-20
feet underground.
C. Contaminants from parking lots and buildings can easily percolate through 40 feet
D. The developer has already been careless in excavating, exposing the spring behind the hotel.

E. Riparian areas should be given extra consideration, this town will be more and more
dependent on careful use of water and protecting sources.
F. Crossing a riparian area, or building a parking lot across it needs special design considerations
G. The Storm Water catch pond and the feeder gullies drain nearly a mile of the West Rim. I
have seen the pond nearly full, and more frequent violent storms pose a hazard to the whole
project.
D. Security
1. The houses on Overlook Rd have enjoyed zero vandalism or theft in my whole time here.
2. 214 units but how many people? 400?, 500? Our properties would definitely be targeted by
lawbreakers, just from sheer numbers and percentages.
3. We would be obligated to live with more paranoia and caution
4. Expensive security systems such as alarms, cameras and better locks would be imperative.
5. Security fence would be needed along all existing residential boundaries
E. Noise
1. People and cars generate a lot of noise in general. 400 neighbors will drastically change the
neighborhood in a very negative way.
2. We would be obligated to put up with noise from heavy machinery every day for ? years.
3. Constant noise is well documented to increase stress and risk of serious health problems.
4. Buffering with bushes or walls for noise is appropriate, before construction begins.
F. Slopes
A There is very little level ground on this parcel. It contains several deep gullies
B. It appears the slope from my fence to the spring is greater than the allowed 30%
C. The ridge on the west side of the lot obligates the developer to the hillside ordinances.
Compliance needs to be stressed in the development plans.
G. Traffic
1. Access to 191 is already difficult from Overlook Rd: turning right but especially left
2. 214 units is roughly the equivalent of Mountain View. A traffic light is needed.
3. AND again Noise….Noise is already getting horrendous, it travels up hill and jake brakes, utvs
and general traffic is loud. I know the highway is a separate issue, UDOT's decisions. but speed
limit reductions in this area would be hugely helpful. Whatever influence the County has could
help.
In short, while we still object to a large number of people next door, we feel that the east side of the
parcel is especially sensitive. If we must be forced to live next to large apartment buildings, keeping
everything on the west side makes the most sense. It would provide the best buffer, it would protect
the aquifer and it would protect the character of the neighborhood of Overlook Rd. I also think this
parcel is unique. It is much, much different than any other I can think of where apartments could be
built. For these reasons it is appropriate to decrease the overall density here.
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Public hearing to solicit oral and written comment on the Arroyo Crossing
application for a Planned Unit Development Overlay, Master Plan, and
Preliminary Plat

POSSIBLE MOTIONS :
Move to forward a favorable recommendation of the Arroyo Crossing
Preliminary Plat to the Grand County Council contingent upon the following:
•
•
•
STAFF RECOMMENDATION:
Review and consider application materials provided to the planning
commission related to the proposed Arroyo Crossing Preliminary Plat. Staff
recommends the planning commission move to forward a favorable
recommendation to the Grand County Council contingent upon approval of the
design exceptions requested on Budweiser Ln and submission/Attorney
approval of CC&Rs that will govern the property.
BACKGROUND:
See staff report attached.
28 of the roughly 42 acres included in the proposed Arroyo Crossing
development were rezoned from large lot residential to multifamily residential
(MFR-8) in 2016. In conjunction with the rezone, the owner/developer at that
time recorded a Master Plan and Development Agreement restricting 20% of
the units to households earning 80% of the Area Median Income or less. Since
then, the Moab Area Community Land Trust has taken ownership of the full 42
acres included in the proposed development. The MACLT proposes this new
development, with 100% of the properties being deed-restricted for
households at various income levels below the Area Median Income. The
proposed development promises to provide the largest affordable housing
development in Grand County, and a significant improvement in affordability
guarantees than the existing Master Plan and Development Agreement.
ATTACHMENT(S):
• Staff Report
• Application (including Applicant narratives)
• Master Plan

•
•
•
•

Preliminary Plat
Title Report
Drainage Study
CC&R Documents – Not submitted to date

STAFF REPORT

COMMUNITY & ECONOMIC DEVELOPMENT DEPARTMENT
GRAND COUNTY, UTAH
DATE: Tuesday, July 09, 2019
TO: Grand County Planning Commission
SUBJECT: Arroyo Crossing
PROPERTY OWNER: Moab Area Community Land Trust (Audrey Graham, Chair)
PROP. OWNER REP: Mountainlands Community Housing Trust (Pat Matheson)
ENGINEER: SET Engineering (Jeff Pillus, PE)
PROPERTY ADDRESS: 2022 Spanish Valley Drive
SIZE OF PROPERTY: Roughly 42 acres
EXISTING ZONE: Multi Family Residential (MFR8) & Large Lot Residential (LLR)
EXISTING LAND USE: Undeveloped (vacant)
ADJACENT ZONING AND LAND USE(S): Multi Family Residential (MFR8), Large Lot Residential (LLR), & General
Business (GB)

APPLICATION TYPE
Planned Unit Development –PUD Overlay (with Master Plan) and Preliminary Plat
STAFF RECOMMENDATION: Approve
Comments (optional): If approved, the –PUD Overlay and associated Master Plan will replace the Master Plan
recorded at the time roughly 28 acres of the roughly 38 acre parcel were rezoned to MFR-8 in 2016.
APPLICATION PROCEDURE
Decision Type: Legislative
Public Notices: ☐ Public Meeting at:
☐ Planning Commission
☐ County Council
Attachments:

☐ Approval Letters
☒ Site Plan
☐ Landscape Plan
☒ Vicinity Map
☒ Legal Notice

☒ Public Hearing at:
☒ Planning Commission
☒ County Council
☒ Legal Description
☒ Public Comments
☒ Agency Comments
☐ Response to Standards
☒ Other: Will-serve letters from agencies (not
considered final approval of designs)

SUMMARY OF REQUEST
The subject property, located at 2022 Spanish Valley Drive, is made up of two parcels totaling roughly 42 acres. The first
parcel is a little more than 38 acres zoned multifamily residential (MFR-8) and and large lot residential (LLR); the second
parcel is a little more than 3 acres zoned large lot residential (LLR). The Arroyo Crossing development, owned and
managed by the Moab Area Community Land Trust (MACLT), will be comprsed of three (3) community facilities, eighty
(80) 1 to 3 bedroom apartments, forty (40) cottages from 450 – 700 square feet, thirtyfive (35) towhhomes, fourty four
(44) duplex units and sixty six (66) 4,000 – 5,000 square feet single family units. Because the Applicant is proposing
setbacks that are smaller than the standard setbacks called for in the MFR-8 and LLR zone districts and the addition of

three (3) community facilities, the subdivision is proposed as a Planed Unit Development (PUD). The Applicant is also
seeking Preliminary Plat approval. If approved, the currently proposed Master Plan would repeal and replace a previously
approved Master Plan for the property.
SITE IMPROVEMENTS / ADDITIONS / CHANGES
The development will provide utilities (power, water, sewer, & gas) to each lot. It will also include installation of storm
drainage facilities and detention areas. Also several roads, park area, and additional parking are planned.
CONSIDERATIONS FOR APPROVAL, DENIAL, AND/OR POSTPONEMENT
4.4 –PUD, Planned Unit Development
4.4.3 Apptoval Procedures
-PUD district developments shalll be reviewed and approved in accordance with the procedures of section 9.2, Text and
Zoning Map Amendments (Rezonings), and shall be considered to be zoning map amendment. The application is presented
in a public hearing to reflect the legislative nature of PUD review and approval.
9.4.4 Issues for Consideration
The Planning Commission shall, in its action on the preliminary plat, consider Article 7, Subdivision Standards, the physical
arrangement of the subdivision, and determine the adequacy of street right-of-way and alignment, the street standards of
Grand County, the existing street pattern in the area and with all applicable provisions of the General Plan. The Planning
Commission shall also ascertain that adequate easements for proposed or future utility service and surface drainage are
provided, and that the lot size and area are adequate to comply with the minimum requirements for the underlying zone
district and for the type of sanitary sewage disposal proposed. [Ord. 546, 2016.] Staff believes that all applicable
requirements under Article 7 of the Grand County Land Use Code have been met. The physical arrangement of the
subdivision, the adequacy of street right-of-ways and alignment, Grand County street standards, and existing street pattern
in the area are in compliance with the General Plan. Utility services and storm drainage have been extended and provided.
The Applicant is requesting a design exception on the improvements to Budweiser Ln due to ROW limitations and existing
structures. The design exception is currently under review from the County Engineer, Road Supervisor, and Community and
Economic Development Director. An approval of the PUD Overlay, Master Plan, and Preliminary Plat should be contingent
upon final acceptance of the requested exceptions.
The proposed Master Plan and Preliminary Plat include development stipulation tables. The Applicant has also provided
CC&Rs that will govern the development.
COMPATABILITY WITH GENERAL PLAN
Staff believes the proposed subdivision is supported by the Housing Element of the General Plan, and various policies
recently enacted to support affordable, infill development in Spanish Valley.
COMPATABILITY WITH LAND USE CODE (ZONING)
Staff has reviewed the subject application and finds it compliant with the pertinent Land Use Code.
LAND USE CODE REFERENCE SECTIONS
(See staff comments in colored italics)
7.2.2 Side Lot Lines
Side lot lines shall be substantially at right angles to street lines unless otherwise approved by the Planning Commission.
For the most part, lot lines are at right angles to street lines.
7.2.3 Street Frontage Required
Each lot or building tract shall front upon a public street. Each proposed lot fronts upon a proposed public street.
7.3.2 Street Layout
Unless otherwise approved by the Planning Commission, provisions shall be made for the extension of streets and in
accordance with the requirements of the Grand County Transportation Plan and Grand County Construction Standards. All

streets shall bear a logical relationship to the topography and to the location of existing or planned streets on adjacent
properties. Adequate local streets shall be provided to accommodate the subdivision and provide access to lots. Where the
layout of streets is not shown in the Grand County Transportation Plan, the arrangement of streets in a subdivision shall
either:
A. Provide for the continuation or appropriate projection to existing principal streets in surrounding areas; or
B. Conform to a plan for a neighborhood or planned unit development approved by the Planning Commission to meet a
particular situation where topographical or other conditions make continuance or conformance to existing streets
impracticable or where neighborhood design makes a varied plan appropriate.
Subdivision meets requirements of 7.3.2(A) & (B).
7.3.11 Street Design Standards
Street and alley widths, curves, grades design speed and centerline radius shall meet the Grand Construction Standards,
which is summarized, in part, as follows:
STREET DESIGN STANDARDS
Design Features

Major

Minor

Local

Local

Collector Collector Type 1 Type II

Public

Private

Private

Lane

Lane

Access Tract

Alley

Number of lanes

4

2

2

2

2

2

2

2

Lane width (ft.)

12’

12’

11’

11’

11’

11’

8’

10’

Surface width (ft.)

60’

50’

34'

24’

24’

24’

16’

20-30

80’

66’

56’

56’

56’

44’

24’

20-30

Design speed (mph)

35

35

25-30

20-30

20-30

20-30

10-15

10-15

Maximum grade (%)

8%

8%

10%

12%

12%

12%

12%

12%

450’

450’

250’

150

150’

150’

75’

Rights-of-way width
(ft.)

Min. centerline radius
(ft.)

Subdivision meets the requirements of 7.3.11. Applicant is requesting a design exception on Budweiser Ln, which is currently
under review.
7.4.2 Sidewalks
Sidewalks shall be 5 feet in width in the NB, Neighborhood Business District and in the GB, General Business District; or 6
feet in width if installed adjacent to a curb. Sidewalks built in all other districts shall be 4 feet in width. The construction
specification of all sidewalks will conform to the Grand Construction Standards (maintained in the office of the Grand
County Road Superintendent). Sidewalks are proposed for all new streets.

PROPERTY HISTORY
The Arroyo Crossing development is a proposed subdivision on a vacant lot. It plans to extend roadways, utilities and
storm drain systems and provide three hundred (300) housing units and three (3) community buildings.

28 of the roughly 42 acres included in the proposed Arroyo Crossing development were rezoned from large lot residential
to multifamily residential (MFR-8) in 2016. In conjunction with the rezone, the owner/developer at that time recorded a
Master Plan and Development Agreement restricting 20% of the units to households earning 80% of the Area Median
Income or less. Since then, the Moab Area Community Land Trust has taken ownership of the full 42 acres included in the
proposed development. The MACLT proposes this new development, with 100% of the properties being deed-restricted for
households at various income levels below the Area Median Income. The proposed development promises to provide the
largest affordable housing development in Grand County, and a significant improvement in affordability guarantees than
the existing Master Plan and Development Agreement.

APPLICANT STATEMENT
ARROYO CROSSING
The Moab Area Community Land Trust (MACLT) recently received a generous donation of land that
will be developed into permanently affordable housing. MACLT will use New Market Tax Credits and
loans to construct infrastructure improvements needed to serve the 248 residential units and one
community building in the first phase (there are 300 total units and 3 community buildings in the
master plan). The new roads will provide an additional connection between the Spanish Valley’s two
primary transportation corridors: US-191 and Spanish Valley Drive. Long-term, this project will provide
housing opportunities for hundreds of local families and workers, and public health systems. MACLT
plans to provide a childcare center (an allowed use within the underlying zone) which will serve
children of the local workforce.
MACLT intends to develop the project in two or more phases, with the first phase constituting the
majority of the infrastructure and units. However, all of the lots in the master plan will be subdivided
concurrently, infrastructure designs will be completed for all phases and drainage improvements will be
constructed as part of the first phase. Attached is a plan highlighting the roads and units to be included
in the first phase.
The following issues for consideration are required to be addressed per Section 9.2.7 of the Grand
County Land Use Code:
1. Was the existing zone for the property adopted in error?
No. A portion of the property was previously rezoned to MFR from LLR in 2016. At the
time, the property was located within the MFR overlay map as identified in the Land Use
Code and the purpose of the MFR district was to promote infill development and
affordable housing.
2. Has there been a change of character in the area (e.g., installation of public facilities, other
zone changes, new growth trends, deterioration, development transitions, etc.)?
The 2017 Moab Area Affordable Housing Plan (Affordable Housing Plan) prepared by the
Interlocal Housing Task Force states that, “Housing affordability continues to decline.
The imbalance between supply and demand in the housing market has resulted in very
high housing costs. The imbalance between supply and demand for housing in Grand
County results from the following factors: low household income, high housing costs,
the influence of external market demand, the condition of existing housing supply, and
restrictive land use regulations.”
Rezoning the property with a Planned Unit Development overlay will allow MACLT to
develop a neighborhood with a variety of housing types to address the various housing
needs of the local workforce.
3. Is there a need for the proposed use(s) within the area or community?
“The affordability gap refers to the large and growing difference between wages and
housing costs. Similar to other isolated, amenities-based, rural gateway communities
surrounded by public lands, housing costs in Grand County have risen much faster than
wages. Because demand continues to rise faster than supply, prices continue to
increase.” (Affordable Housing Plan p. 36)
4. Will there be benefits derived by the community or area by granting the proposed rezoning?

a. MACLT has and will continue to work with local contractors as much as possible for
studies, design and construction. The New Market Tax Credit financing will bring millions
of dollars into the community which will eventually be invested in permanently
affordable housing for local workers.
5. Is the proposal in conformance with the policies, intents and requirements of Grand County
General Plan, specifically the plan’s zoning map amendment guidelines (see pages 44-48 of the
Grand County General Plan)?
Chapter 3 of the General Plan states, “Ample housing choices are designed and priced to
fit the range of local earning power, ages, and abilities. Government policies and
business decisions result in more affordable housing on-the-ground. Citizens are able to
live and work in the county because of a well-planned mix of housing types and priceranges in diverse and vibrant neighborhoods near employment and services. There are
effective programs to provide housing choices for the elderly and those earning less
than median income.”
Approval of a PUD overlay on the property will allow MACLT to implement this vision.
6. Should the development be annexed to a city?
The property is outside of the current Moab Annexation Policy Plan Map.
7. Is the proposed density and intensity of use permitted in the proposed zoning district?
Under a PUD overlay, a property’s maximum allowed density is the same as that
permitted in the underlying zone unless the project utilizes affordable housing density
bonus incentives (Sections 4.4.7 and 4.4.8 of the County Code). The subject property’s
current base density is a combination of LLR and MFR zoning and all of the units within
the project will be restricted as affordable housing units, thus allowing MACLT to take
full advantage of the affordable housing density bonus incentives. The number of units
in the project is 300, far less than the number of units allowed under both Density
Incentives 1 and 2. Below is a table showing calculations of density for the entire
property under existing zoning and under Bonus Incentive 1.
Portion of the
overall property
East
Central
West
total units
allowed

acres
8.96
26.9
3.25

existing
density
2
8
2

existing
density
calc.
17.92
215.2
6.5

Bonus
Bonus
Incentive Incentive
1
1 calc.
2.6
23.296
14
376.6
2.6
8.45

239.62

408.346

8. Is the site suitable for rezoning based on a consideration of environmental and scenic quality
impacts?
The property has been identified in the Grand County General Plan as an infill
development site. A Phase I Environmental Site Assessment has been performed and no
Recognized Environmental Conditions were found on the property. The property will

have the same maximum building heights as those of the underlying zones (28’ for MFR
and 35’ for LLR).
9. Are the proposed uses compatible with the surrounding area or uses; will there be adverse
impacts; and/or can any adverse impacts be adequately mitigated?
Surrounding uses include industrial, undeveloped land, and residential.
10. Are adequate public facilities and services available to serve development for the type and
scope suggested by the proposed zone? If utilities are not available, could they be reasonably
extended? Is the applicant willing to pay for the extension of public facilities and services
necessary to serve the proposed development?
Statements regarding the ability of public agencies and service agencies to provide
service to the property, including any conditions or required extensions, are included
with this application. MACLT has anticipated costs associated with extending services
into the development.

1
FID
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
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02-0017-0034
02-0017-0033
02-0017-0184
02-0017-0036
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02-0017-0035
02-0017-0037
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02-0CLR-0001
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02-0CLR-0002
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02-0017-0022
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02-0016-0067
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Owner_Name
McKinney Lloyd Eugene
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Ball, Sarah
Grella, Lawrence J III - Trustee
Harrington, Melissa
Moab Area Community Land Trust
Moab Area Community Land Trust
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Sassen, Kenneth Trustee
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Archer V Tywla and Renann C Randall
Randall, Milo A
Randall, Milo A
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Denney, Kelly L and Denney Rochell
2213 A Series of Grand Properties LLC
SN LTD
Jackson Michael Troy
Doublem - GS Western Services LLC
SN LTD
Ross, Bradley E
Griffith Consortium LLC

Mailing Address
PO Box 1183, Moab UT 84532
3251 Brooks Dr, Moab UT 84532
1851 Spanish Valley Dr. Moab UT 84532
1910 Spanish Valley Dr, Moab UT 84532
123 Tyler Way Apt B, Lolo MT 59847
PO Box 163, Moab UT 84532
2095 Plateau Circle, Moab UT 84532
1910 Spanish Valley Dr, Moab UT 84532
816 E Ranch Rd. Grantsville, UT 84029
1701 Murphy Ln. Moab, UT 84532
1701 Murphy Ln. Moab, UT 84532
7 Road 5455 NBU 3015 Farmington, NM 87401-1404
1985 Buena Vista Moab, UT 84532
2060 Starbuck Lane Moab, UT 84532
1996 S Buena Vista Dr. Moab, UT 84532
2409 E Vista Grande Dr. Moab, UT 84532
1701 Murphy Ln. Moab, UT 84532
1210 W Harding Ave. Coolidge AZ 85228
2171 Spanish Valley Dr. Moab UT 84532
2171 Spanish Valley Dr. Moab UT 84532
5350 W Amelia Earhart Dr. Salt Lake City, UT 84116
2169 S Vista Grande Dr. Moab UT 84532
2169 S Vista Grande Dr. Moab UT 84532
2151 S Highway 191 Moab, UT 84532
PO Box 486 Moab, UT 84532
6268 W Highway 126 Redmond, OR 97756
7392 Count Circle Huntington Beach, CA 92647
PO Box 486 Moab, UT 84532
55 Woodhaul Ct. Deleware, OH 43015
2740 Old City Park Rd. Moab UT 84532

NeighboringParcels.xls

6/14/2019

Mountainlands Community Trust Mail - FW: Arroyo Floodplain Letter

Patrick Matheson <patrick@housinghelp.org>

FW: Arroyo Floodplain Letter
1 message
Jeff Pillus <Jeffp@setengineering.com>
Fri, Jun 14, 2019 at 4:07 PM
To: Patrick Matheson <patrick@housinghelp.org>, James Green <jamesg@setengineering.com>
From J. Whitney below. Jeff

Jeff Pillus, PE
Principal
Mobile: 970.759.8129
jeffp@setengineering.com
www.setengineering.com

This message contains confidential information and is intended only for the individual named. If you are not
the named addressee you should not disseminate, distribute or copy this e-mail. Please notify the sender
immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Email transmission cannot be guaranteed to be secure or error-free as information could be intercepted,
corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. The sender therefore does not
accept liability for any errors or omissions in the contents of this message, which arise as a result of email transmission. If verification is required please request a hard-copy version. SET Engineering, LLC,
www.setengineering.com

From: Jeff Whitney <jwhitney@grandcountyutah.net>
Sent: Friday, June 14, 2019 8:51 AM
To: Jeff Pillus <Jeffp@setengineering.com>
Subject: RE: Arroyo Floodplain Letter

Jeff,
I have had a conversation with Kenny Gordon and have informed him that I would sign the will-serve form. He will insure
that final plat does not happen before I have approved the flood study.
Jeff

From: Jeff Pillus [mailto:Jeffp@setengineering.com]
Sent: Thursday, June 13, 2019 4:57 PM
https://mail.google.com/mail/u/0?ik=606e7de31e&view=pt&search=all&permthid=thread-f%3A1636355356550149510&simpl=msg-f%3A16363553565…
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Mountainlands Community Trust Mail - FW: Arroyo Floodplain Letter

To: Jeff Whitney
Subject: Arroyo Floodplain Letter

Hi Jeff. I just got back to the office and I’m cleaning up loose ends here. I under stand you don’t have a floodplain study
for this project and we need to get you that. Would it be possible to have you re-state your letter by adding, “Prior to Final
Plat consideration”? All of your other language is still valid.

Let me know. Feel free to call my mobile if you want to talk about it. Thank you. Jeff

Jeff Pillus, PE
Principal
Mobile: 970.759.8129
jeffp@setengineering.com
www.setengineering.com

This message contains confidential information and is intended only for the individual named. If you are not
the named addressee you should not disseminate, distribute or copy this e-mail. Please notify the sender
immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. Email transmission cannot be guaranteed to be secure or error-free as information could be intercepted,
corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. The sender therefore does not
accept liability for any errors or omissions in the contents of this message, which arise as a result of email transmission. If verification is required please request a hard-copy version. SET Engineering, LLC,
www.setengineering.com

https://mail.google.com/mail/u/0?ik=606e7de31e&view=pt&search=all&permthid=thread-f%3A1636355356550149510&simpl=msg-f%3A16363553565…
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Mountainlands Community Trust Mail - Arroyo Crossing subdivision

Patrick Matheson <patrick@housinghelp.org>

Arroyo Crossing subdivision
4 messages
Patrick Matheson <patrick@housinghelp.org>
To: bmcguffeemoabfire@gmail.com

Tue, Jun 11, 2019 at 10:40 AM

Brandon,
Thanks for taking my call. Attached is the site plan for the Arroyo Crossing subdivision. As I mentioned, the nonprofit
group I work for is helping the Moab Area Community Land Trust (MACLT) with the entitlement and development
processes. We're excited to help provide some affordable housing opportunities for local workers.
We will submit Preliminary Plat and PUD applications to Grand County at the end of this week. Please let me know if you
have any questions - hopefully we can get a will-serve letter or something similar from you before we submit the
applications.
FYI, the roads in the subdivision will be dedicated to Grand County and the widths, turn radii, etc. have been designed to
meet those standards.
I appreciate your help. My cell number is 801.403.7747 if you would like to call with questions.
Thank you,
Pat
--

Pat Matheson
MCHT // Development

Coordinator

801.403.7747
2019.05.23 Arroyo Crossing Conceptrual Site Plan.pdf
2209K
Patrick Matheson <patrick@housinghelp.org>
To: bmcguffeemoabfire@gmail.com

Thu, Jun 13, 2019 at 4:14 PM

Brandon,
Do you have any questions on this that I can address in order for you to issue a "will-serve" statement/letter? We need to
submit the Preliminary Plat tomorrow (Friday) in order to stay on schedule to obtain tax credit financing that will
significantly lower the project's infrastructure cost.
Please feel free to give me a call if you have any questions.
Thank you,
Pat
[Quoted text hidden]

Fire Inspector Moab Fire <bmcguffeemoabfire@gmail.com>
To: Patrick Matheson <patrick@housinghelp.org>

Fri, Jun 14, 2019 at 4:11 PM

I approve as of now. I look forward to seeing more details on this project. Thanks. Please let me know if there is anything
more I can do for you.
[Quoted text hidden]

-https://mail.google.com/mail/u/0?ik=606e7de31e&view=pt&search=all&permthid=thread-a%3Ar661576234032387357&simpl=msg-a%3Ar2641406486… 1/2
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Mountainlands Community Trust Mail - Arroyo Crossing subdivision

Brandon McGuffee
Fire Inspector
Moab Valley Fire Department
45 South 100 East
Moab, UT 84532
Office: (435) 259-5557
Email: bmcguffeemoabfire@gmail.com
Patrick Matheson <patrick@housinghelp.org>
To: Fire Inspector Moab Fire <bmcguffeemoabfire@gmail.com>

Fri, Jun 14, 2019 at 4:22 PM

Thank you, Brandon. We will keep you up to date as the plans progress.
Pat
[Quoted text hidden]

https://mail.google.com/mail/u/0?ik=606e7de31e&view=pt&search=all&permthid=thread-a%3Ar661576234032387357&simpl=msg-a%3Ar2641406486… 2/2
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Mountainlands Community Trust Mail - Fwd: RE: Will Serve for Arroyo Crossing

Patrick Matheson <patrick@housinghelp.org>

Fwd: RE: Will Serve for Arroyo Crossing
Dana Van Horn <dana@grandwater.org>
To: Patrick Matheson <patrick@housinghelp.org>

Wed, Jun 12, 2019 at 9:27 AM

Pat,
I sent an email to Zacharia Levine regarding a preliminary will serve for Arroyo Crossing. I will copy and paste it below.
The application fee should be submitted with the detailed water, wastewater and irrigation plans for our engineers to
review. There is no need to pay it until the design is finalized. Please let me know if you have any other questions or
concerns.
Thanks,
Dana

From: Dana Van Horn [mailto:dana@grandwater.org]
Sent: Tuesday, May 14, 2019 9:26 AM
To: Zacharia Levine <zlevine@grandcountyutah.net>; Kenny Gordon <kgordon@grandcountyutah.net>
Cc: moabtom41@gmail.com
Subject: Arroyo Crossing preliminary approval

Zacharia and Kenny,

I have consulted with Sunrise Engineering regarding the proposed Arroyo Crossing development. Sunrise’s conclusion is
as follows: “Based on our preliminary analysis of the water and sewer for the Arroyo Crossing development, we do not
anticipate any off-site water or sewer improvements being required for the development.” GWSSA will review detailed
plans for water, sewer and irrigation upon receipt of plans and will serve monies. Please let me know if you need anything
else for this preliminary review.
Thank you,
Dana

Dana Van Horn
Agency Manager
Grand Water & Sewer Service Agency
3025 E. Spanish Trail Rd.
Moab, UT 84532
P: (435) 259-8121
https://mail.google.com/mail/u/0?ik=606e7de31e&view=pt&search=all&permmsgid=msg-f%3A1636148949544323415&simpl=msg-f%3A16361489495… 1/2

Bill Jackson

Roads & Bridge
Supervisor

Grand County Road Dept.
125 East Center Street
Moab, Utah 84532
Subject: Arroyo Crossing Development
Dear Kenny,
Regarding the Arroyo Crossing Development : Grand County is able to serve the developments access
needs.

Sincerely,
Bill Jackson
bjackson@grandcountyutah.net

FEASIBILITY LEVEL GEOTECHNICAL ENGINEERING
STUDY/DESIGN LEVEL PAVEMENT
RECOMMENDATIONS
ARROYO CROSSING PROJECT

Moab, Utah

April 26, 2019

Prepared For:
Ms. Audrey Graham
Moab Area Community Land Trust
Project Number: 55599GE

PN: 55599GE
April 26, 2019
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1.0 REPORT INTRODUCTION
This report presents our feasibility level geotechnical engineering recommendations for the
proposed Arroyo Crossing Development, with design level pavement section recommendations
for the project. This report was requested by Ms. Audrey Graham, Moab Area Community Land
Trust. The field study was completed on March 28 and 29, 2019. The laboratory study was
completed on April 24, 2019.
This report provides feasibility level geotechnical engineering recommendations that includes
comments regarding the site geology as it pertains to the geotechnical engineering evaluation and
associated recommendations for this site. This report should not be misinterpreted as a
comprehensive geological report or geologic hazard report. We are available to provide a
comprehensive geologic/geologic hazard report at your request.
Geotechnical engineering is a discipline which provides insight into natural conditions and site
characteristics such as; subsurface soil and water conditions, soil strength, swell (expansion)
potential, consolidation (settlement) potential, and often slope stability considerations (when
needed). The information provided by the geotechnical engineer is utilized by many people
including the project owner, architect or designer, structural engineer, civil engineer, the project
builder and others. Feasibility level information, such as that provided in this report, is typically
used to help develop a pre-design plan as part of the conceptual development for larger scale
projects.
This report does not provide design level foundation recommendations for the project, rather
this report provides general discussion and general/cursory geotechnical engineering related
parameters that may be used by the project design team to assist with the initial project design
and development. This report does include design level asphalt pavement section design
recommendations for the proposed project roadways. As the project plans progress, design level
foundation studies for the various structures associated with the project should be performed.
It is common for unforeseen, or otherwise variable subsurface soil and water conditions to be
encountered during construction. As discussed in our proposal for our services, it is imperative
that we be contacted during the roadway subgrade excavation stage of this project to verify that
the conditions encountered in our field exploration are representative of those encountered
during construction. Compaction testing of the various roadway materials, including
embankment fill, aggregate materials, and asphalt pavement are equally important tasks that
should be performed by the geotechnical engineering consultant during construction. We
should be contacted during the construction phase of the project, and/or if any questions or
comments arise as a result of the information presented below.
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The following outline provides a synopsis of the various portions of this report;
 Sections 1.0 and 2.0 provide an introduction and an establishment of our scope of
service.
 Sections 3.0 and 4.0 of this report present our geotechnical engineering field and
laboratory studies
 Sections 5.0 through 8.0 presents our feasibility level comments/recommendations for
foundation systems that may be considered to support the proposed structures associated
with the development.
 Section 9.0 provides our design level pavement section thickness analyses for the
project roadways and parking areas.
 Section 10.0 provides a brief discussion of construction sequencing and strategies which
may influence the geotechnical engineering characteristics of the site. The construction
considerations section is not intended to address all of the construction planning and
needs for the project site, but is intended to provide an overview to aid the owner,
design team, and contractor in understanding some construction concepts that may
influence some of the geotechnical engineering aspects of the site and proposed
development.
The data used to generate our recommendations are presented throughout this report and in the
attached figures.
1.1 Scope of Project
We understand that the proposed project will consist of designing and constructing an
approximate 60-acre mixed use development. The development will include a mixture of singlefamily and multi-family residential structures, commercial structures, and community
park/garden areas. A network of asphalt paved roadways and parking areas will be included with
the development.

2.0 FEASIBILITY LEVEL GEOTECHNICAL ENGINIEERING STUDY
This section of this report presents the scope of services as outlined in our July 20, 2016
proposal for our feasibility level geotechnical engineering study and design level pavement
recommendations.
2.1 Geotechnical Engineering Study Scope of Service
The scope of service and the associated order of presentation of the information within this
report, is outlined below.
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Field Study
•
•
•

We advanced fourteen continuous flight auger test borings in a grid-like pattern across
the approximate 60-acre development area.
It is possible that the subsurface information obtained from some of our test borings may
be used to supplement future design level studies for specific structures.
Select driven sleeve and bulk soil samples were obtained from the test borings and
returned to our laboratory for testing.
Laboratory Study

Our laboratory study consisted of a feasibility level study as discussed in our proposal. It is
possible that the some of the laboratory information obtained may be used to supplement future
design level studies for specific structures. The laboratory testing and analysis of the samples
obtained included;








Moisture content and dry density,
Swell/consolidation tests to provide general information regarding the expansion
and consolidation potential of the support soils on this site,
Plastic and liquid limit tests to determine the Plasticity Index of the soil,
Sieve analysis tests,
Soluble sulfates tests to help generally assess the corrosion potential of the site
soils on Portland cement concrete.
Modified proctor tests to assess the maximum dry density and moisture content
relationship of the site soils for use as subgrade support materials for asphalt
paved roadways and parking areas, and,
California Bearing Ratio (CBR) tests to assess the strength characteristics of the
native site soils for support of flexible asphalt pavement or rigid concrete
pavement.

Geotechnical Engineering Comments
•

This report addresses geotechnical engineering aspects of the site which may influence
future development and foundation planning including;




•

Subsurface soil and water conditions,
Comments on viable foundation systems for the conditions encountered,
Preliminary bearing capacity values for the foundation concepts that are
viable for the project based on the subsurface conditions encountered.

This report provides design level pavement section recommendations for the project
roadways are parking areas.
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•

Our subsurface exploration, laboratory study and engineering analysis do not address
environmental or geologic hazard issues other than general/cursory information regarding
potential expansive soil conditions or collapsible soil conditions.

3.0 FIELD STUDY
3.1 Project Location
The proposed approximate 60-acre development is located east of State Highway 191, just
south of the Moab City Limits within Grand County, Utah. More specifically, the development
is generally bounded on the south by a future extension of South Plateau Road (extension of road
proposed as part of the subject development), and generally bounded on the north by a future
extension of East Starbuck Lane (extension of road proposed as part of the subject development).
Spanish Valley Drive bisects the eastern to north-central area of the project site.
Figure 3.1 presented below indicates the general location of the project site. The imagery used
for Figure 3.1 was obtained from Google Earth (imagery date: 7/27/2015). A more detailed
aerial view of the project site in relationship to existing roadways/structures may be found on
Figure 3.2 presented in Section 3.2 below.
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Figure 3.1: Approximate Project Location

General Project Area

3.2 Site Description and Geomorphology
Figure 3.2 presented below may be referenced to help clarify the following discussion (Google
Earth imagery date 7/27/2015).
As discussed above, the project site is generally 60-acres in area. The approximate geometry of
the project boundaries is shown on Figure 3.2 below. The project area currently consists of
undeveloped land. The ground surface on the project site generally slopes down to the northeast
with slope inclinations in the range of about 10:1; horizontal to vertical (h:v) to 15:1; h:v with
interspersed areas with little to no slope inclination. Numerous shallow to moderate sized
arroyo’s/drainages run through the project site with a gradient down to the northeast. The depth
of the drainage features range from about 5 to 15 feet with side slope inclinations in the range of
about 5:1; h:v. Pack Creek is located below and to the east-northeast of the subject property.
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Figure 3.2: Site Characteristics

Pack Creek
Drainage

General Project
Boundary

Arroyo/Drainage Features

We observed numerous test holes throughout the project site, likely excavated for a previous
geotechnical engineering study. We do not know the particulars of the test holes regarding the
disturbed area and depth of the test holes. We recommend that information regarding the test
holes be obtained such as the logs of the test holes and any photographs that may be available to
help further assess the limits and depths of the previous disturbance. The locations of the
previously excavated test holes should be mapped/surveyed in the near future for future
identification as the development progresses. We anticipate that the soil backfill within the test
holes was not monitored for compaction and may exhibit a high consolidation potential. The test
holes will need to be re-excavated to the previous bottom of the test holes and carefully
backfilled (placement of compacted fill materials is generally discussed later in this report). We
recommend that the backfill placement and compaction be carefully monitored. A photograph of
one of the test hole locations that we observed is provided below.
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Photograph of Previously Excavated Test Hole

The geomorphology in the vicinity of the project site generally consists of variable depth silty
sand soil deposits overlying alluvial deposits of gravels and sands. Based on the information
obtained from our test borings, the depth of the sand deposits on the project site generally ranges
from about 10 to 25 feet thick at which point the underlying alluvial sand and gravel deposits
were encountered.
Variable quantities of calcium sulfate (gypsum) material are often encountered within the soil
deposits in the vicinity of the project site. The presence of gypsum within the soil deposits often
contributes to high “dry strength” conditions, however when wetted the gypsum material may
dissolve, causing the soils to consolidate. The potential consolidation can occur rapidly. For this
reason, this phenomena is commonly referred to as “soil collapse” or the presence of “collapsible
soils”. The magnitude of potential settlement or “collapse” is dependent on the depth of soils
that may become wetted in the future, the void ratio characteristics within the cemented soils,
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and the effective pressures due to soil overburden pressures and potential structure loads that act
on the cemented or “collapsible” soil deposits. The presence of gypsum deposits in the subject
site soils and the potential influence of these deposits are discussed in more detail in Sections
3.3, 4.0, and 5.0 of this report.
As discussed in more detail in Section 3.3 below, subsurface free water was encountered in
some of our test borings within the alluvial gravel and sand deposits that underlie the project site.
The subsurface water elevation in the vicinity of the project site typically fluctuates with varying
seasonal water runoff conditions.
3.3 Subsurface Soil and Water Conditions
We advanced fourteen test borings in a grid-like pattern across the project site. The
approximate locations of our test borings are provided on Figures 3.3 and 3.4 below. Figure 3.3
indicates the approximate test boring locations relative to aerial photography (Google Earth
imagery date 7/27/2015). Figure 3.4 indicates the approximate test boring locations relative to
the conceptual project layout that was provided to us prior to our field work. The logs of the
soils encountered in our test borings are presented in Appendix A.
Figure 3.3: Approximate Test Boring Locations Relative to Google Earth Imagery
TB-1
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TB-2

TB-4

TB-5

TB-8

TB-7

TB-6

TB-9
TB-10
TB-11

TB-12

TB-13
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Figure 3.4: Approximate Test Boring Locations Relative to Preliminary Project Layout
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N
TB-3

TB-5

TB-4

TB-8

TB-7

TB-6

TB-9

TB-11

TB-12

TB-13

TB-10
TB-14

The approximate test boring locations shown on the figures above were prepared using notes
taken during the field work and are intended to show the approximate test boring locations for
reference purposes only. We marked each of the test boring locations in the field if it is desired
to obtain surveyed locations of the borings.
The following text provides a general description of the subsurface conditions that we
encountered in our test borings. The logs of the test borings provided in Appendix A should be
consulted for more detailed subsurface conditions.
Test Borings TB-1, 3, 4, 6, 7, 9, 11, 12, 13, and 14 were advanced within the project area west
of Spanish Valley Drive. In these test borings we generally encountered silty sand material from
the ground surface to depths ranging from about 8 to 20 feet below the ground surface elevation.
The silty sand materials encountered from the ground surface to depths ranging from about 4 to 7
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feet below the ground surface elevation were moist to very moist and medium dense to dense.
The high moisture conditions within the upper soils have likely been influenced by relatively
heavy precipitation during the past winter and spring months. At depths below about 4 to 7 feet
below the ground surface elevation the moisture conditions of the subsurface soils decreased to
being moist to slightly moist, while the density of the silty sand materials generally increased to
being dense to very dense.
We encountered variable quantities of white colored chemical deposits within the silty sand
soils in a number of our test borings at depths below about 5 feet below the ground surface
elevation. Notable white chemical deposits were encountered in Test Borings TB-4 and TB-7.
Standard penetration tests (N-values) within the chemically “cemented” soil deposits
encountered in Test Borings TB-4 and TB-7 ranged from about N=50 to N=70 or greater,
indicating the very high dry strength characteristics of the chemically cemented soil deposits.
Based on the laboratory chemical analyses performed, we anticipate that the white chemical
deposits are predominantly composed of calcium sulfate (gypsum). We anticipate that the
presence and degree of gypsum deposits below the project site will be variable and may change
significantly over relatively short distances.
At depths ranging from about 8 to 20 feet below the ground surface elevation we encountered a
mixture of dense to very dense sand, gravel, and cobbles with a silt soil matrix. In general, the
depth to the dense sand and gravel deposits increased towards the southern side of the project
site.
Test Borings TB-2, TB-5, TB-8, and TB-10 were advanced on the portion of the project site
located to the east of Spanish Valley Drive. In these test borings we generally encountered
medium dense and moist to very moist silty sand soils from the ground surface to depths ranging
from about 2 to 5 feet below the ground surface elevation where we encountered a mixture of
dense to very dense sand, gravel and cobbles with a silt soil matrix. We did not encounter
evidence of heavy gypsum deposits within our test borings that were advanced to the east of
Spanish Valley Drive.
We encountered subsurface free water at depths ranging from about 27 to 37 feet below the
ground surface in the portion of the project site located west of Spanish Valley Drive (Test
Borings TB-6 and TB-14), and at depths ranging from about 11 to 13 feet below the ground
surface elevation in the portion of the project site located east of Spanish Valley Drive (Test
Borings TB-2 and TB-5). We suspect that the subsurface water elevation and soil moisture
conditions will be influenced by seasonal conditions such as snow melt and/or precipitation and
local irrigation. We anticipate that the ground water elevation will vary by plus or minus a few
feet depending on seasonal precipitation or snowmelt conditions.
The logs of the subsurface soil conditions encountered in our test borings are presented in
Appendix A. The logs present our interpretation of the subsurface conditions encountered in our
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test borings at the time of our field work. Subsurface soil and water conditions are often variable
across relatively short distances. It is likely that variable subsurface soil and water conditions
will be encountered during construction. Laboratory soil classifications of samples obtained may
differ from field classifications.
3.4 General Seismic Site Class Considerations
This section of the report provides general comments regarding the seismic site class for the
development. It must be noted that the actual seismic site class as defined by the International
Building Code will likely vary somewhat across the project site, and should be defined as a
structure/project specific evaluation. The seismic site class as defined by the International
Building Code is based on various average values of select soil characteristics such as shear
wave velocity, standard penetration test result values, undrained shear strength, and plasticity
index.
In general, we feel that the subsurface soils across the project site will meet the criteria for a
Site Class D designation based on the limited standard penetration testing that we performed as
part of our field work. However, it is possible that isolated areas of the project site may meet the
criteria for a Site Class E designation.

4.0 LABORATORY STUDY
We performed the following tests on select samples obtained from the test borings.
Moisture content and dry density; the moisture content and in-situ dry density of some of the
Modified California Barrel liner samples was assessed. The results of these tests may be found
on the consolidation test results presented on Figures 4.9 through 4.24 of Appendix B. These
test results are also tabulated below.
Atterberg Limits and Sieve Analysis Tests; the plastic limit, liquid limit and plasticity index as
well as the gradation of select soil samples was determined. The results of the sieve analysis and
Atterberg Limits tests are presented on Figures 4.1 through 4.8 of Appendix B. In general, the
soils tested classify as USCS type “SM” silty sand with various quantities or gravel, or AASHTO
type A-1 to A-4 material.
Swell-Consolidation Tests; the one-dimensional swell-consolidation potential of some of the
soil samples obtained was determined in general accordance with constant volume methodology.
The soil samples tested were exposed to varying loads and inundated with water at various
surcharge pressures to assess the swell potential and/or consolidation potential with water
inundation. We did not obtain any measurable swell potential for the site soils, rather the
samples consolidated when exposed to water. The one-dimensional consolidation response of
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the soil samples tested to the loads and inundation with water is represented graphically on
Figures 4.9 through 4.24 of Appendix B. We have tabulated some of the pertinent information
obtained from the swell-consolidation testing below.
Sample
Designation

Moisture
Content
(percent)

Dry Density
(pcf)

TB-1 @ 3 feet

4.0

106.2

TB-3 @ 3 feet

8.2

116.7

TB-4 @ 3 feet

8.4

111.2

TB-4 @ 8 feet

3.0

118.4

TB-6 @ 4 feet

7.0

122.8

TB-6 @ 9 feet

2.6

110.1

TB-7 @ 3 feet

7.6

110.3

TB-7 @ 8 feet

5.0

122.0

TB-7 @ 13 feet

3.9

120.8

TB-8 @ 3 feet

5.8

91.9

TB-11 @ 3 feet

8.7

122.2

TB-11 @ 8 feet

1.5

106.4

TB-12 @ 3 feet

7.4

121.0

TB-13 @ 4 feet

8.0

112.7

TB-13 @ 9 feet

3.4

111.2

TB-14 @ 4 feet

1.6

109.3

13

Measured Swell
Consolidation/Collapse
Pressure/Potential* Potential when wetted
(psf)/(percent)
(percent)
0.0

0.2

(100 psf surcharge)

(100 psf surcharge)

0.0

0.1

(500 psf surcharge)

(500 psf surcharge)

0.0

0.1

(500 psf surcharge)

(500 psf surcharge)

0.0

0.5

(1,000 psf surcharge)

(1,000 psf surcharge)

0.0

0.2

(500 psf surcharge)

(500 psf surcharge)

0.0

0.8

(1,000 psf surcharge)

(1,000 psf surcharge)

0.0

0.0

(100 psf surcharge)

(100 psf surcharge)

0.0

0.2

(1,000 psf surcharge)

(1,000 psf surcharge)

0.0

0.9

(2,000 psf surcharge)

(2,000 psf surcharge)

0.0

0.8

(100 psf surcharge)

(100 psf surcharge)

0.0

0.1

(100 psf surcharge)

(100 psf surcharge)

0.0

2.6

(1,000 psf surcharge)

(1,000 psf surcharge)

0.0

0.1

(100 psf surcharge)

(100 psf surcharge)

0.0

0.3

(500 psf surcharge)

(500 psf surcharge)

0.0

1.9

(1,000 psf surcharge)

(1,000 psf surcharge)

0.0

1.5

(500 psf surcharge)

(500 psf surcharge)
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The samples tested generally exhibit a low to moderate overall consolidation potential when
exposed to loads beyond the historic effective pressures that have acted on the soils. In addition,
in general the samples that were tested exhibit a low to moderate collapse potential at the point
the samples were inundated with water. However, a number of the samples exhibited a moderate
to high collapse potential. Based on the laboratory test results, the collapse potential due to
cementing from chemical depositions such as gypsum across the project site appears to be
generally low to moderate, however some areas on the project site may exhibit a high potential
for settlement due to collapse of cemented soils deposits and/or typical settlement reactions to
increased loading. Site/structure specific geotechnical analysis should be performed to address
areas that may exhibit a high potential for settlement from either collapsible soil conditions or
poorly consolidated soil conditions.
Moisture content-dry density relationship (Proctor) tests; We performed laboratory moisture
content-dry density tests to assess the relationship between the soil moisture content and dry
density. We performed two modified Proctor tests to assess potential differences in the
maximum dry density and optimum moisture content across the project site. The Proctor tests
were performed in general accordance with ASTM D1557. The results of the laboratory Proctor
tests are presented on Figures 4.25 and 4.26. The maximum dry density obtained for the two
tests ranged from about 125.0 to 126.5 pounds per cubic foot, with both tests exhibiting an
optimum moisture content of about 10.0 percent. In general, the shallow silty sand soil materials
appear to exhibit a relatively uniform maximum dry density characteristics as determined by the
modified Proctor test.
California Bearing Ratio (CBR) Tests; We assessed the pavement section support
characteristics of select composite soil samples in general accordance with ASTM D1883. The
results of the CBR tests are presented on Figure 4.27. We obtained a CBR of about 20 for the
native silty sand soil materials that are compacted to at least 90 percent of the maximum dry
density as defined by the modified Proctor test (ASTM D1557).
Soluble Sulfates Tests; The soluble sulfate quantity of four test samples was assess in order to
help estimate the corrosion potential of the site soils on Portland cement concrete. The test
results are tabulated below.
Sample Designation

Water Soluble Sulfate in Soil
(percent by weight)
0.035
0.01
0.34
.049
0.01

TB-4, 0’-3’
TB-5 0’-4’
TB-7 4’-8’
TB-7 @ 13’
TB-12 0’-3’
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The American Concrete Institute (ACI) indicates that soil with a soluble sulfate content greater
than 0.1 percent constitutes a moderate exposure to sulfate attack on Portland cement concrete.
For soils with a moderate potential for sulfate attack the ACI recommends that a maximum
water/cement ratio of 0.45 and either a type II, IP(MS), IS(MS), P(MS), I(PM)(MS), or a
I(SM)(MS) cement be used for the project. Some of the test samples exhibit a severe potential
for sulfate attack (soluble sulfate levels greater than 0.20 percent). The ACI recommends that a
Type V Portland cement be used for soils with a severe potential for sulfate attack. Based on our
experience, Type V Portland cement is extremely difficult to obtain at this time. Alternative
methods for helping to alleviate sulfate attack on Portland cement concrete such as high
compressive strength characteristics, and low water to cement ratio mix designs and/or mix
designs that include alternative cementitious products may need to be explored for some areas of
the project site. Again, site specific geotechnical engineering studies that include soil chemical
analysis is recommended for the project to help identify areas that may exhibit a moderate or
high exposure risk to sulfate attack on Portland cement concrete.

5.0 VIABLE FOUNDATION SYSTEMS
This section of the report provides feasibility level comments which may be used to help assess
the potential geotechnical engineering related challenges associated with the development of this
project site. Our comments are based on our feasibility level field study, laboratory study, and
our experience with similar subsurface soil conditions.
There are two general types of foundation system concepts, “shallow” and “deep”, with the
designation being based on the depth of support of the system. Shallow foundation system
concepts include mats or rafts, and conventional spread footings with stem walls. More common
deep foundation system concepts include driven piles, drilled piers and steel helical piers.
Helical piers or possibly driven pipe piles are likely the most applicable deep foundation systems
for the project in areas that exhibit problematic soil conditions such as potential collapsible soils.
There are numerous similar foundation design concepts, but the concepts listed above are of the
more common types used in the vicinity of the project.
In general, based on our limited scope feasibility level study, we anticipate that conventional
spread footing or mat type foundation systems may be considered to support the structures
associated with the proposed development. However, as discussed in Section 4.0 above, some of
the soils encountered and tested exhibit a moderate to high consolidation potential from either
collapse of cemented soils and/or more conventional settlement due to poorly consolidated soil
deposits. The consolidation test results obtained from Test Borings TB-11, TB-13, and TB-14
represents the highest collapse potential soils (when inundated with water) that we encountered
in our test borings. Based on these test results we anticipate that the magnitude of post
construction settlement for shallow supported foundation systems (such as spread footings or mat
foundations) may be in the range of about ½ to over 1 inch if about 2 to 3 feet of the site soils
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below the foundation system were to become wetted after construction. Additional magnitudes
of settlement could occur if additional depths of cemented/collapsible soils below the foundation
systems were to become wetted. As discussed above, we recommend that site/structure specific
geotechnical engineering studies be performed to address potential problematic areas with regard
to collapsible soils or soils with a high settlement potential.
Areas of the development where collapsible soils or otherwise high consolidation potential soils
are identified during the future site/structure specific geotechnical engineering study may be
addressed with mitigation strategies such as;
•
•

Utilize a deep foundation system such as helical piers or possibly driven piles to support
structures in areas with a high to severe potential for soil collapse or general settlement.
Utilize a conventional spread footing foundation system that is supported by a relatively
thick layer of reconditioned and compacted native soil subgrade materials in conjunction
with imported structural fill materials to support structures in areas that exhibit a less
severe potential for soil collapse or general settlement.

The primary factor that contributes to soil settlement, particularly to the collapse of cemented
soils, is the introduction of water or higher moisture conditions relative to the moisture
conditions that have historically existed within the soil mass. We highly recommend that
landscaping that requires even moderate irrigation be generally avoided for the development,
particularly in areas immediately surrounding the proposed development structures. The civil
design for the project roadways and parking areas and/or storm water runoff from structures with
a large roof area should be carefully planned to limit the accumulation of water (such as from
storm water detention/retention ponds or subsurface storm water infiltration systems) in areas
adjacent to the structures associated with the development. Park areas that require extensive
irrigation should be carefully located to limit the potential influence of these irrigated areas on
the structures associated with the development.
The integrity and long-term performance of any type of foundation system is influenced by the
quality of workmanship which is implemented during construction. It is imperative that all
excavation and fill placement operations be conducted by qualified personnel using appropriate
equipment and techniques to provide suitable support conditions for the foundation system.
5.1 Spread Footings
We anticipate that conventional spread footings may be used to support the majority of the
structures associated with the development. Particular attention should be addressed during
future design level geotechnical engineering studies to identify areas where potential collapsible
soils are present. In areas where the soil collapse/settlement potential is determined to be high it
may be recommended to utilize a deep foundation system such as helical piers or driven piles.
For soils with a low to moderate collapse/settlement potential, it may be recommended to
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recondition and compact a portion of the subgrade soils (perhaps in the range of about 2 to 3
feet) in conjunction with the placement of a layer of compacted structural fill to help decrease
potential post construction consolidation of a spread footing foundation system to a tolerable
magnitude.
The following provides a list of design and construction items that we anticipate can be
expected for spread footing designs in areas where potential collapsible soils are not a concern;
•

•

•
•

We anticipate that in general, it will be recommended to support the spread footings on a
composite fill blanket which consists of a layer of the native soils which have been
scarified, moisture conditioned, and compacted, followed by the placement of a layer of
imported compacted granular structural fill material to help reduce post construction
settlement of the foundation system.
In general, we anticipate that bearing capacity values for spread footings will be in the
range of at least 1,500 pounds per square foot or greater for most structure applications.
Additional allowable bearing capacity may be provided for footings located on more
granular soils (such as those encountered in our test borings that were advanced in areas
east of Spanish Valley Drive) or for larger footings or footings with a substantial depth of
embedment. Conversely, lower allowable bearing capacity values may be provided for
some areas of the project site where soft and/or unconsolidated soil conditions are
present.
It is possible that foundation drains will be recommended, particularly in areas where
potential collapsible soil deposits are encountered.
It may be recommended to avoid isolated footings on some structures that exhibit a
potential for moderate to high differential settlement between continuous and isolated
footings.

5.2 Mat Foundations
Mat or raft foundations are commonly used to support structures on sites with soft and/or wet
soil conditions. The design concepts of either system are similar, but their configurations are
slightly different. This is shown in the sketch below.
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Mat Foundation

Raft Foundation

Depending on the subsurface conditions, the depth of the support elevation of a raft foundation
may be varied as needed to alter the design capacity of the system.
A mat foundation system must be designed with sufficient rigidity to effectively distribute the
structural loads across the mat area. This typically requires a relatively thick steel reinforced
concrete section to accomplish. A preliminary modulus of subgrade reaction in the range of
about 150 pounds per cubic inch may be used to assess the viability of a mat foundation system
for the project structures.
5.3 General Shallow Foundation Considerations
Some movement and settlement of any shallow foundation system will occur after construction.
Some movement associated with swelling soils could also occur in isolated areas of the
development. Utility line connections through and foundation or structural component should be
appropriately sleeved to reduce the potential for damage to the utility line. Flexible utility line
connections will further reduce the potential for damage associated with movement of the
structure.
Deep Foundation Concepts
As discussed above, deep foundation systems are applicable to support structures in areas where
high consolidation potential soils and/or collapsible soils have been identified, or to support
structures where post construction settlement must be minimized as much as possible.
Deep foundation systems are less susceptible to movement from potential consolidation of
shallow soils and/or collapsible soil conditions since the support elevation of the deep foundation
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system is extended to a stable bearing stratum such as very dense gravel/cobble deposits. Site
specific geotechnical evaluation must be performed to determine the suitable bearing elevation
and anticipated bearing capacity characteristics for deep foundation system components. Of the
various deep foundation systems, we feel that helical piers and driven pipe pile foundation
systems are the most viable based on the subsurface conditions that we encountered for this
feasibility level study. In either case the deep foundation system is capped with a grade beam or
similar structural component which is intended to distribute the imposed structural loads to each
deep foundation system component.
5.4 Helical Piers
A helical pier is a foundation element consisting of a central shaft with at least one helix plate
located on the shaft with its axis positioned parallel to the shaft’s length. The helical pier is
rotated while being advanced to the proper bearing stratum. The correct rotational rate versus
advancement rate is critical for proper performance of the pier. Typically, the installation torque
is monitored during installation and utilized to assess the load carrying capacity of the pier. The
torque versus load carrying capacity relationship is established by the pier manufacturer and/or
from actual load testing data performed on the project site. The number and diameter of helixes
can be increased to improve the load carrying capacity of helical piers.
There are many types and brands of helical piers available. Since there are numerous
proprietary helical pier suppliers, each manufacturer has different techniques to estimate the load
carrying capacity of their product. It should be noted that hard soil, dense gravel soils and
cobbles often prevent installation of helical piers to appropriate bearing depths. Helical piers
which are not installed to appropriate bearing elevations may not provide sufficient support for
the structure.
Helical piers should be extended to bear in the dense alluvial gravel, cobble and sand deposits
that underlie the project site. It may be recommended to advance the helical piers below the
subsurface free water elevation where gypsum cements soils should not be a concern.
We anticipate that an allowable capacity in the range of at least 40 kips per pier may be
obtained. The allowable capacity of the piers will be partially dependent on the size and number
of helices used for the helical pier components. We do not recommend attributing any resistance
to lateral forces or moments to the helical piers. Battered piers will likely be needed to resolve
lateral forces. In general, we recommend that a number of test piers be installed and load tested
to obtain site/structure specific correlations of installation torque versus load carrying capacity of
the piers.
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5.5 Driven Pipe Piles
Based on our subsurface exploration we feel that a driven pipe pile foundation system is a
technically viable option for the project. As with helical piers, pipe piles should be extended to
bear in the dense alluvial gravel, cobble and sand deposits that underlie the project site. It may
be recommended to advance extend the pipe piles below the subsurface free water elevation
where gypsum cements soils will present less of a concern. Site specific geotechnical evaluation
must be performed to determine the suitable bearing elevation and anticipated bearing capacity
characteristics for pipe pile foundation systems.
We anticipate that an allowable capacity in the range of 60 kips per pile (or greater) may be
obtained for 10 to 12-inch diameter closed end pipe piles. The bearing capacity and driving
characteristics will need to be determined at the onset of pile driving operations. Dynamic load
testing with PDA sensors/equipment during the driving operations of some of the piles may be
recommended to help verify the bearing capacity characteristics of driven pipe piles.

6.0 RETAINING STRUCTURES
We anticipate that laterally loaded exterior site walls and walls that are associated with the
actual structures (such as basement walls) will be constructed as part of this site development.
Conventional cantilever walls or other types of exterior wall systems such as geosynthetically
reinforced earth (GRE) walls or stacked boulder (rockery) walls may be used to support retained
soils on this project site.
It should be noted that the site soils are highly susceptible to erosion and/or piping due to the
non-cohesive nature of the silty sand soils on this project site. Restraining excavation cut or fill
slope surfaces with a retaining wall system should be considered for excavation or fill
placements that exhibit a substantial height and/or exhibit steep inclinations. The use of
geotextile fabrics may be needed in stacked boulder (rockery) type wall systems to avoid the loss
of the retained soils between the individual boulders due to erosion or piping.
In general, the site soils will exhibit relatively low lateral earth pressure design values due to
the granular nature of the site soils.

7.0 SUBSURFACE DRAIN SYSTEMS
A subsurface drain system and/or weep holes should be included in the retaining structure
design. Exterior retaining structures may be constructed with weep holes to allow subsurface
water migration through the retaining structures.
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A drain system constructed with a free draining aggregate material and a perforated pipe should
be constructed adjacent to interior retaining structures. We anticipate that it may be
recommended to construct foundation drain systems on sites that exhibit potential collapsible soil
conditions. Drain system details will depend on the site and structure specific conditions.
In general, the site soils are relatively permeable and do not exhibit substantial swell potential.
Therefore, a foundation level drain system may not be needed for many of the structures
associated with the development (other than in areas that exhibit collapsible soil concerns).

8.0 CONCRETE FLATWORK
We anticipate that both interior and exterior concrete flatwork will be included in the project
design. Concrete flatwork is typically lightly loaded and has a limited capability to resist shear
forces associated with volume changes in the support soils, including frost heave. It is prudent
for the design and construction of concrete flatwork to be able to accommodate some movement
due to volume changes in the support soils.
8.1 Interior Concrete Slab-on-Grade Floors
Design level recommendations for interior concrete flatwork will likely include the
recommendation to recondition and compact a portion of the native subgrade soils materials
followed by the placement of a layer of imported granular structural fill to directly support the
flatwork. It should be noted that the only way to completely mitigate the potential for
movement in the floor system from the site soil conditions is to utilize a structurally supported
floor.
It may be recommended to utilize a structural floor (crawl space area) in areas where
collapsible soil conditions are a concern, or in areas where the placement of substantial fill is
needed to establish the finished floor elevation of the structure due to potential settlement of the
soil materials below the floor system(s).
8.2 Exterior Concrete Flatwork Considerations
Exterior concrete flatwork includes concrete driveway slabs, aprons, patios, and walkways.
The desired performance of exterior flatwork typically varies depending on the proposed use of
the site and each owner’s individual expectations. As with interior flatwork, exterior flatwork is
particularly prone to movement and potential damage due to movement of the support soils.
Unlike interior flatwork, exterior flatwork may be exposed to frost heave, particularly on sites
with high silt-content soils.
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If some movement of exterior flatwork is acceptable, we generally suggest that the support
areas be prepared by scarification, moisture conditioning and re-compaction of about 8 inches of
the natural soils followed by placement of about 4 to 6 inches of compacted granular fill
material.
Exterior flatwork should not be placed on soils prepared for support of landscaping vegetation.
Cultivated soils will not provide suitable support for concrete flatwork.
8.3 General Concrete Flatwork Comments
It is relatively common that both interior and exterior concrete flatwork is supported by areas of
fill adjacent to either shallow foundation walls or basement retaining walls. A typical sketch of
this condition is shown below.
Concrete Slab-on-grade
Foundation or
retaining wall
Limit of construction
excavation

Wall backfill area

Wall Backfill and Slab Support
Sketch

No Scale

Settlement of the backfill shown above will create a void and lack of soil support for the
portions of the slab over the backfill. Settlement of the fill supporting the concrete flatwork is
likely to cause damage to the slab-on-grade. Settlement and associated damage to the concrete
flatwork may occur when the backfill is relatively deep, even if the backfill is compacted.
If this condition is likely to exist on this site it may be prudent to design the slab to be
structurally supported on the retaining or foundation wall and designed to span to areas away
from the backfill area as designed by the project structural engineer.
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9.0 PAVEMENT SECTION THICKNESS DESIGN RECOMMENDATIONS
We performed a California Bearing Ratio (CBR) test on a composite sample of soil obtained
from the project site. Based on the results of the CBR test we used an effective roadbed
subgrade resilient modulus MR of about 10,000 pounds per square inch (psi).
We recommend that the subgrade soils be proof-rolled prior to the scarification and processing
operations. Any soft areas observed during the proof-rolling operations should be removed and
replaced with properly processed materials and/or granular aggregate materials as part of the
subgrade preparation.
The site subgrade pavement section support soils must be scarified to a depth of 12 inches,
moisture conditioned and compacted prior to placement of the overlying aggregate pavement
section materials. The material should be moisture conditioned to within optimum to about 2
percent above the optimum moisture content and compacted to at least 90 percent of maximum
dry density as determined by the modified Proctor test, ASTM D1557. The surface of the
subgrade soil should be graded and contoured to be approximately parallel to the finished grade
of the pavement surface. All embankment fill materials associated with the establishment of the
roadway subgrade elevations must be compacted to at least 90 percent of the maximum dry
density as defined by the modified Proctor test (ASTM D1557).
It should be noted that it may be difficult to compact the imported aggregate base course
materials over some areas of the project site subgrade soils due to the sandy and therefore uncohesive nature of the subgrade materials. It may be necessary to utilize a layer of geotextile
fabric such as Mirafi RS280i between the subgrade soils and the overlying aggregate base course
materials in some areas of the project site if obtaining proper compaction of the aggregate base
course materials (discussed below) becomes problematic.
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We recommend that the aggregate materials comply with the following specifications
Percent Passing Each Sieve

Sieve Size
4”
3”
1”
#4
#8
#200
Liquid Limit
Plasticity Index

1” Aggregate
Base Course

3” Aggregate
Sub-Base-Course

--100
30-65
25-55
3-12

100
95-100
--3-15

less than 30
less than 6

less than 35
less than 9

Aggregate base-course and sub-base course locally available that do not meet the above
specifications may be suitable for this project. We are available to review other aggregate
gradations produced by local gravel producers to insure the suitability of the gravel products for
the project. The aggregate base course should have a minimum R-value of 72, and the aggregate
sub-base course should have a minimum R-Value of 65.
The imported aggregate subbase and/or basecourse materials must be moisture conditioned to
plus or minus 2 percent of optimum moisture content, and compacted to at least 95 percent of the
maximum dry density as defined by the modified Proctor test (ASTM D1557 or AASHOT T180).
9.1 Asphalt Pavement Recommendations
We recommend that the asphalt concrete used on this project be mixed in accordance with a
design prepared by a licensed professional engineer, or an asphalt concrete specialist. We should
be contacted to review the mix design prior to placement at the project site. We recommend that
the asphalt concrete be compacted to between 92 and 96 percent of the maximum theoretical
density.
We have provided several pavement section design thicknesses below. The structural support
characteristics of each section are approximately equal. The project civil engineer, or contractor
can evaluate the best combination of materials for economic considerations.
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We have provided pavement section thickness recommendations for 50,000-18,000 pound
equivalent single axle loads (18k ESAL) for low volume parking areas that will not be subjected
to appreciable truck traffic below. For the project roadways, we have provided 75,000, 150,000,
and 250,000 18k ESAL pavement design sections. The sections provided for 75,000 and 150,00
18k ESAL values may be used for higher volume parking areas and/or parking areas that will be
subjected to heavy truck traffic. We are available to provide additional design sections, if these
are desired.
Pavement Section Design Thickness
Light Duty Standard Passenger Car/Truck Use Parking Areas
50,000 18k ESAL
Pavement Section Component
Asphalt Concrete
1” minus aggregate base course
3” minus aggregate subbase
Reconditioned Subgrade

Alternative Thicknesses of Each Component
(inches)
2½
2½
3
4
8
6
5
0
0
12
12
12

Pavement Section Design Thickness
75,000 18k ESAL
Pavement Section Component
Asphalt Concrete
1” minus aggregate base course
3” minus aggregate subbase
Reconditioned Subgrade

Alternative Thicknesses of Each Component
(inches)
3
3
4
4
8
5
6
0
0
12
12
12

Pavement Section Design Thickness
150,000 18k ESAL
Pavement Section Component
Asphalt Concrete
1” minus aggregate base course
3” minus aggregate subbase
Reconditioned Subgrade

Alternative Thicknesses of Each Component
(inches)
3
3
4
6
11
7
6
0
0
12
12
12

25

PN: 55599GE
April 26, 2019
Pavement Section Design Thickness
250,000 18k ESAL
Pavement Section Component
Asphalt Concrete
1” minus aggregate base course
3” minus aggregate subbase
Reconditioned Subgrade

Alternative Thicknesses of Each Component
(inches)
4
4
6
9
5
0
12
12

The pavement section thicknesses tabulated above are appropriate for the post-construction
traffic use associated with the development. Heavy construction equipment traffic will have a
significant influence on the quality, character, and design life of the pavement sections tabulated
above. If possible, we recommend that the asphalt pavement not be placed until completion of
the major construction activity. We are available to discuss this with you as the project
progresses.
9.2 Rigid Concrete Pavement Recommendations for Parking Areas
This section of the report provides ridged concrete pavement section designs for parking areas.
These recommendations are not suitable for concrete pavement roadways. Please contact us if
additional information is desired for rigid concrete pavement roadways.
The following recommendations are based on the American Concrete Institute (ACI) Guide for
Design and Construction of Concrete Parking Lots report 330R-01, strength characteristics
(CBR-value) of the native subgrade soils, and on our experience with concrete paved parking
lots in the region. A modulus of subgrade reaction of 200 pounds per cubic inch may be used for
design purposes. Our recommendations are as follows;
•
•

For parking areas that will service light vehicular traffic only, a minimum concrete mat
thickness of 5.0 inches should be used. This section is valid for an average daily truck
(ADTT) of less than 10.
For areas that will be exposed to heavy truck traffic on a regular basis a minimum
concrete mat thickness of 6.0 inches should be used.

The concrete mat should be supported by a minimum thickness of 8 inches of 1-inch minus
aggregate base course material that meets the specifications tabulated in Section 9.0 above. We
are available to review aggregate gradations produced by local gravel producers to insure the
suitability of the gravel products for the project. The aggregate materials should be compacted to
at least 95 percent of maximum dry density as defined by AASHTO T-180 or ASTM D1557,
modified Proctor test. The upper 12 inches of subgrade support soils should be scarified and
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compacted to at least 90 percent of maximum dry density as defined by AASHTO T-180 or
ASTM D1557, modified Proctor test prior to placement of the aggregate base course.
A concrete with a minimum 28-day compressive strength of 4,500 pounds per square inch (psi)
should be used. Joint spacing should not exceed 12½ feet for a slab thickness of 5 inches and
should not exceed 15 feet for a slab thickness of 6 inches. The recommendations for minimum
concrete strength presented here are based on the ACI recommendations. The site specific
structural engineering design recommendations should take precedent over those listed in this
report. The project structural engineer should be contacted for steel reinforcement design. We
are available to discuss our recommendations with the project structural engineer as needed.
9.3 General Pavement Considerations
Water intrusion into the pavement section support materials will negatively influence the
performance of the pavement surface. Water from irrigation, water from natural sources that
migrates into the soils beneath landscape surfaces, and water from any source that gains access to
the support materials can all decrease the life of the pavement section. Care should be taken
along curbs and any edge of the asphalt pavement to develop an interface between the material
that will reduce subsurface and surface water migration into the support soil and pavement
section materials. Landscape islands and other irrigated features often promote water migration
into adjacent pavement structures.
Asphalt shrinkage as well as minor shrinkage of concrete is common. Joints between the two
materials typically widen with time due to continued shrinkage. This can cause premature
damage to the pavement section in the following ways;
•
•

The gap between the asphalt pavement and adjacent curb and gutter can introduce water
into the pavement support aggregate and subgrade materials.
If a high water flow velocity exists in the curb areas of roadways, the gap between the
asphalt pavement and adjacent curb and gutter can lead to erosion and loss of the
pavement support aggregate materials and underlying subgrade materials. We have
observed this phenomena in the Moab area.

Future maintenance of the project should include observations and periodic sealing of any
location where surface water may gain access to the pavement section support materials. As
previously discussed, the native silty sand soil materials exhibit a very high erosion potential due
to the un-cohesive nature of the native soil materials.
In areas where high water flow in the curb and gutter are expected it may be prudent to consider
placing a layer of geotextile fabric between the asphalt pavement section and adjacent curb and
gutter (below the abutment of the asphalt pavement to the adjacent curb and gutter) due to the
high erodibility potential of the native silt sand materials. If a geotextile fabric is used, we
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recommend that it extend completely below the width of the curb-and-gutter with the remaining
width of the fabric extending directly below the asphalt pavement. A fabric such as Mirafi
rs280i or equivalent is suitable for this purpose. Alternatively, the curb and gutter section may
be designed to be supported over a relatively thick aggregate base course section that provides a
buffer between the silty sand subgrade soils and potential gap that can develop between the
asphalt pavement section and adjacent curb and gutter. We recommend that this “buffer” or
curb-and-gutter support section consist of at least 8 inches of aggregate base course. These
recommendations are likely more critical for street sections with grades greater than about 2 to 3
percent.

10.0 CONSTRUCTION CONSIDERATIONS
This section of the report provides feasibility level comments, considerations and
recommendations for aspects of the site construction which may influence, or be influenced by
the geotechnical engineering considerations discussed above. The information presented below
is not intended to discuss all aspects of the site construction conditions and considerations that
may be encountered as the project progresses. If any questions arise as a result of our
recommendations presented above, or if unexpected subsurface conditions are encountered
during construction we should be contacted immediately.
10.1 Fill Placement Recommendations
There are several references throughout this report regarding both natural soil and compacted
structural fill recommendations. The recommendations presented below are appropriate for the
fill placement considerations discussed throughout the report above.
All areas to receive fill, structural components, or other site improvements should be properly
prepared and grubbed at the initiation of the project construction. The grubbing operations
should include scarification and removal of organic material and soil. No fill material or
concrete should be placed in areas where existing vegetation or fill material exist.
We observed evidence of previous site use and existing man-placed fill during our field work.
All existing fill material should be removed from areas planned for support of structural
components or the project roadways and other infrastructure related to the development.
Excavated areas and subterranean voids should be backfilled with properly compacted fill
material as discussed below. As discussed in Section 3.2 above, we observed numerous test
holes likely advanced as part of a previous geotechnical engineering study within the project
area. The aerial extent and depth of these test holes are not known at this time. We anticipate
that the test hole backfill materials were not compacted. The backfill soils placed in these test
holes should be removed and replaced with well monitored compacted fill materials.
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10.1.1 Natural Soil Fill
Any natural soil used for any fill purpose should be free of all deleterious material, such as
organic material and construction debris. Natural soil fill includes excavated and replaced
material or in-place scarified material.
10.1.2 Granular Compacted Structural Fill
Granular compacted structural fill is referenced in numerous locations throughout the text of
this report. Granular compacted structural fill should be constructed using an imported
commercially produced rock product such as aggregate road base. Many products other than
road base, such as clean aggregate or select crusher fines may be suitable, depending on the
intended use. If a specification is needed by the design professional for development of project
specifications, a material conforming to the gradation presented below may be used.
Percent Passing Each Sieve

Sieve Size
4”
3”
1”
#4
#8
#200
Liquid Limit
Plasticity Index

1” Aggregate
Base Course

3” Aggregate
Sub-Base-Course

--100
30-65
25-55
3-12

100
95-100
--3-15

less than 30
Less than 6

less than 35
Less than 9

10.2 Excavation Considerations
Unless a specific classification is performed, the site soils should be considered as an
Occupational Safety and Health Administration (OSHA) Type C soil and should be sloped
and/or benched according to the current OSHA regulations. Excavations should be sloped and
benched to prevent wall collapse. Any soil can release suddenly and cave unexpectedly from
excavation walls, particularly if the soils is very moist, or if fractures within the soil are present.
Daily observations of the excavations should be conducted by OSHA competent site personnel to
assess safety considerations.
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10.2.1 Excavation Cut Slopes
We anticipate that some permanent excavation cut slopes may be included in the site
development. Temporary cut slopes should not exceed 5 feet in height and should not be steeper
than about 1:1, horizontal to vertical for most soils. Permanent cut slopes of greater than 5 feet
or steeper than 2½:1, h:v must be analyzed on a site specific basis.
10.3 Utility Considerations
Subsurface utility trenches will be constructed as part of the site development. Utility line
backfill often becomes a conduit for post construction water migration. If utility line trenches
approach the individual structures associated with the development from above, water migrating
along the utility line and/or backfill may have direct access to the portions of the proposed
structures where the utility line penetrations are made through the foundation system. The
foundation soils in the vicinity of the utility line penetration may be influenced by the additional
subsurface water. There are a few options to help mitigate water migration along utility line
backfill. Backfill bulkheads constructed with high clay content soils and/or placement of
subsurface drains to promote utility line water discharge away from the foundation support soil
are some concepts that may be used for the development.
Some movement of all structural components is normal and expected. The amount of
movement may be greater on sites with problematic soil conditions. Utility line penetrations
through any walls or floor slabs should be sleeved so that movement of the walls or slabs does
not induce movement or stress in the utility line. Utility connections should be flexible to allow
for some movement of the floor slab.
10.4 Radon Issues
The requested scope of service of this report did not include assessment of the site soils for
radon production. Many soils and formational materials in the region produce Radon gas.
Site/structure specific radon evaluation may be performed to assess the radon exposure level for
the individual structures associated with the development. Several Federal Government agencies
including the Environmental Protection Agency (EPA) have information and guidelines available
for Radon considerations and home construction.

11.0 CONSTRUCTION MONITORING AND TESTING
Construction monitoring including engineering observations and materials testing during
construction is a critical aspect of the geotechnical engineering contribution to any project.
Unexpected subsurface conditions are often encountered during construction. The site
excavations should be observed by the geotechnical engineer or a representative during the early
30

PN: 55599GE
April 26, 2019
stages of the site construction to verify that the actual subsurface soil and water conditions were
properly characterized as part of field exploration, laboratory testing and engineering analysis. If
the subsurface conditions encountered during construction are different than those that were the
basis of the geotechnical engineering report then modifications to the design may be
implemented.
Compaction testing of fill material should be performed throughout the project construction so
that the engineer and contractor may monitor the quality of the fill placement techniques being
used at the site. Generally we recommend that compaction testing be performed for any fill
material that is placed as part of the site development. Compaction tests should be performed on
each lift of material placed in areas proposed for support of structural components. In addition to
compaction testing we recommend that the grain size distribution, clay content and swell
potential be evaluated for any imported materials that are planned for use on the site. Concrete
tests should be performed on foundation concrete and flatwork. We should be contacted to
provide testing services for the various asphalt pavement components associated with the project.
We are available to develop a testing program for soil, aggregate materials, concrete and
asphaltic concrete for this project.

12.0 CONCLUSIONS AND CONSIDERATIONS
We feel that it is feasible to develop this site for the proposed use. The information presented
in this report is based on our understanding of the proposed construction that was provided to us
and on the data obtained from our field and laboratory studies. We recommend that we be
contacted during the design and construction phases of this project to aid in the implementation
of our recommendations. Please contact us immediately if you have any questions, or if any of
the information presented above is not appropriate for the proposed site construction.
The recommendations presented above are intended to be used only for this project site and the
proposed construction which was provided to us. The recommendations presented above are not
suitable for adjacent project sites, or for proposed construction that is different than that outlined
for this study.
Our recommendations are based on limited field and laboratory sampling and testing.
Unexpected subsurface conditions encountered during construction may alter our
recommendations. We should be contacted during construction to observe the exposed
subsurface soil conditions to provide comments and verification of our recommendations.
We are available to review and tailor our recommendations as the project progresses and
additional information which may influence our recommendations becomes available.
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APPENDIX A
Logs of Test Borings

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: Four inch Solid
: Continuous Flight Auger
: Mod. California Sampler
: 3/28/2019
: 15 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-1
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0

DESCRIPTION

USCS

Standard Split Spoon

SAND, silty, medium dense to dense, moist, red

1

2

SM

3

2/6
6/6

4

5

6

SAND, silty, dense, moist, red
SM

7

8

SAND, GRAVEL, silty, dense, moist, brown

9

10

11
SM/GM
12

13

14

15

16

17

Bottom of test boring at 15 feet

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: Four inch Solid
: Continuous Flight Auger
: Mod. California Sampler
: 3/28/2019
: 14.5 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-2
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0

DESCRIPTION

USCS

Standard Split Spoon

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

SAND, silty, slightly clayey, medium dense, moist to very
moist, red

1

SM

2
GRAVEL, SAND, silty, cobbles, dense, moist, brown
3

27/6
40/6

4

5

6
GM

7

8

6/6
4/6

9

8/6

10

11

Water Level After Drilling at 11 feet

GRAVEL, SILT, sandy, few cobbles, medium dense, wet,
brown

12
GM

13

6/6
5/6

14

5/6

Bottom of test boring at 14.5 feet
15

16

17

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: Four inch Solid
: Continuous Flight Auger
: Mod. California Sampler
: 3/28/2019
: 18 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-3
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0

DESCRIPTION

USCS

Standard Split Spoon

SAND, silty, gravels, few cobbles, medium dense to
dense, moist, red

1
SM

2
3
4

4/6
25/6

GRAVEL, SAND, cobbles, silty, dense, moist, tan to brown

5
GM

6
7
8

GRAVEL, COBBLES, sandy, slightly silty, very dense,
moist, brown
GP

9
10

50/4

GRAVEL, SAND, silty, cobbles, dense, moist, brown

11
GM/SM
12
13

SAND, gravels, silty, few cobbles, dense, moist, brown

14
15
SM
16
17
18
19
20

Bottom of test boring at 18 feet

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: Four inch Solid
: Continuous Flight Auger
: Mod. California Sampler
: 3/28/2019
: 18 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-4
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0

DESCRIPTION

USCS

Standard Split Spoon

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

SAND, silty, medium dense, moist to very moist, red

1
2
SM
3

2/6
4/6

4
5

GRAVEL, SAND, silty, dense, moist, tan
GM

6
7

*notable gypsum cemented soils
6.5 feet to 10 feet

SAND, silty, white chemical deposits, dense, moist, light
tan

8

SM

32/6

9
10

SAND, silty, dense, moist, red

11
SM
12
13

SAND, silty, few gravels, soft, moist, brown

14
15
SM
16
17
18
19
20

14/6

Bottom of test boring at 18 feet

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: 3.25 inch hollow
: Continuous Flight Auger
: Standard Split Spoon
: 3/29/2019
: 18 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-5
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0

DESCRIPTION

USCS

Standard Split Spoon

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

SAND, silty, medium dense, moist, red

1

SM

2
3

GRAVEL, SAND, silty, cobbles, dense to very dense,
moist, brown
GM

4
5

14/6
14/6

GRAVEL, COBBLES, sandy, slightly silty, very dense,
moist, brown

21/6

6
7
8

GP-GM

9

15/6
39/6

10
11

46/6

GRAVEL, SAND, cobbles, silty, dense, very moist, brown

12
13

GM
Water Level After Drilling at 13 feet

GRAVEL, SAND, cobbles, silty, dense, wet, brown

14

3/6
6/6

15
GM
16
17
18
19
20

Auger refusal at 18 feet on dense cobbles

9/6

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: 3.25 inch hollow
: Continuous Flight Auger
: Mod. California Sampler
: 3/28/2019
: 39 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-6
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0
1

DESCRIPTION

SM

4
5

7/6
13/6

SAND, silty, few gravels, dense, slightly moist, red

9

SM

10
11
12
13

REMARKS

SAND, silty, medium dense to dense, moist, red

2
3

6
7
8

USCS

Standard Split Spoon

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

17/6
21/6

GRAVEL, COBBLES, sandy, silty, dense to very dense,
moist, brown

14
15

50/6

16
17

GM

18
19

13/6
19/6
12/3
20/0

20
21
22
23
24
25

SAND, slightly silty, few gravels, dense, moist to very
moist, tan

26
27
28
29

6/6
7/6
13/6

30
31
32
33

SM

34
35
36
37

Water Level After Drilling at 37 feet

38
39
40

Bottom of test boring at 39 feet

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: Four inch solid
: Continuous Flight Auger
: Mod. California Sampler
: 3/28/2019
: 25 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-7
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0

DESCRIPTION

USCS

Standard Split Spoon

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

SAND, silty, medium dense, moist, red

1
2

SM

3
4

SAND, GRAVEL, silty, cobbles, dense, moist, tan
SM-GM

5
6

9

*notable gypsum cemented soils
6 feet to 21 feet

SAND, silty, few gravels, dense, moist to slighly moist, tan

7
8

2/6
3/6

SM
SAND, silty, white chemical deposits, very dense, slightly
moist, light tan
10/6
48/6

10
11
12
13
14
SM
15
16
17
18
19
20
21
22

GRAVEL, COBBLES, sandy, slightly silty, dense to very
dense, moist, brown
GM/GP

23
24
25
26
27

Auger refusal at 25 feet on dense cobbles

20/6
50/5

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: Four inch solid
: Continuous Flight Auger
: Mod. California Sampler
: 3/29/2019
: 7 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-8
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0

DESCRIPTION

USCS

Standard Split Spoon

SAND, silty, soft to medium dense, very moist, red

1

2
SM
3
1/6

6/6

4

5

GRAVEL, COBBLES, sandy, silty, very dense, moist,
brown

6

7

8

9

10

GM

Auger refusal at 7 feet on dense cobbles

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: Four inch solid
: Continuous Flight Auger
: Mod. California Sampler
: 3/28/2019
: 9 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-9
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0

DESCRIPTION

USCS

Standard Split Spoon

SAND, silty, medium dense to dense, moist to very moist,
red

1

SM

2

3
4/6
25/6
rock

4

SAND, silty, gravels, dense, moist, red

SM

5

6

SAND, silty, few gravels, dense, moist to slightly moist,
orange

7
SM
8
17/6

27/6

9

10

Bottom of test boring at 9 feet

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: Four inch solid
: Continuous Flight Auger
: Mod. California Sampler
: 3/29/2019
: 7 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-10
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0

DESCRIPTION

USCS

Standard Split Spoon

SAND, silty, soft to medium dense, very moist, red

1

2
SM
3

4

5

GRAVEL, COBBLES, sandy, silty, very dense, moist,
brown
GM

6

7

8

9

10

Auger refusal at 6 feet on dense cobbles

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: Four inch solid
: Continuous Flight Auger
: Mod. California Sampler
: 3/28/2019
: 9 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-11
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0

DESCRIPTION

USCS

Standard Split Spoon

SAND, silty, medium dense, moist, red
SM

1

SAND, CLAY, stiff, very moist, red

2

3
5/6

SC/CL
10/6

4

5

6

SAND, gravels, slightly silty, few cobbles, dense, slightly
moist, tan

7
SM
8
6/6

12/6

9

10

Bottom of test boring at 9 feet

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: Four inch solid
: Continuous Flight Auger
: Mod. California Sampler
: 3/28/2019
: 18 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-12
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0

DESCRIPTION

USCS

Standard Split Spoon

SAND, silty, medium dense, moist to very moist, red

1
2
SM
3

5/6
9/6

4
5

SAND, silty, few gravels, dense, slightly moist, tan

6
7
SM
8
9
10

SAND, silty, few gravels, dense, moist, tan

11
12
SM
13
14
15

SAND, silty, few gravels, dense, moist, brown

16
SM
17
18
19
20

Bottom of test boring at 18 feet

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: 3.25 inch hollow
: Continuous Flight Auger
: Mod. California Sampler
: 3/28/2019
: 28 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-13
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0
1

DESCRIPTION

USCS

Standard Split Spoon

SAND, silty, few gravels, medium dense to dense, moist,
red

2
SM
3
4
5
6

7/6
9/6

SAND, silty, few gravels, dense to very dense, slightly
moist to moist, tan

7
SM

8
9

16/6
22/6

10
11
12

GRAVEL, cobbles, clayey, slightly silty, very dense, moist,
tan

13
14

40/6
50/6

15
GM
16
17
18
19
20

GRAVEL, SAND, silty, dense, moist, brown

21
22
GM/SM
23
24
25
26

GRAVEL, COBBLES, sandy, slightly silty, very dense,
moist, brown
GP-GM

27
28
29
30

Auger refusal at 28 feet on dense cobbles

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

Field Engineer
Hole Diameter
Drilling Method
Sampling Method
Date Drilled
Total Depth (approx.)
Location

: J. Butler
: 3.25 inch hollow
: Continuous Flight Auger
: Mod. California Sampler
: 3/28/2019
: 30.5 feet
: See Figure 3.3 & 3.4

LOG OF BORING TB-14
Arroyo Crossing Project
Moab, Utah
Ms. Audrey Graham, Chair
Moab Area Community Land Trust
Project Number: 55599GE

Water Level After Drilling

Depth
in
feet

0
1

DESCRIPTION

USCS

Standard Split Spoon

Water Level

Water Level During Drilling

Bag Sample

Blow Count

Mod. California Sampler

Samples

Water Level

GRAPHIC

Sample Type

REMARKS

SAND, silty, few gravels, medium dense to dense, very
moist, red

2
SM
3
4
5

12/6
17/6

SAND, silty, few gravels, dense, moist, red

6
7

SM

8
9
10

4/6
15/6
14/6

SAND, silty, dense, moist, red

11
12
SM

13
14

11/6
16/6
13/6

15
16
17

GRAVEL, COBBLES, sandy, slightly silty, dense to very
dense, moist to very moist, brown

18
GP-GM
19
20
21
22

SAND, silty, gravels, few cobbles, very dense, very
moist, brown

23
SM

24
25
26
27

SM

28
29

Water Level After Drilling at 27 feet

SAND, silty, gravels, few cobbles, dense, wet, brown

30

GRAVEL, SAND, slightly silty, few cobbles, dense, wet,
brown

31

Bottom of test boring at 30.5 feet

GM

12/6
27/6
30/6

APPENDIX B
Laboratory Test Result
Atterberg Limits and Sieve Analysis: Figures 4.1 through 4.8
Swell-Consolidation Tests: Figures 4.9 through 4.24
Modified Proctor Tests: Figures 4.25 and 4.26
California Bearing Ratio: Figure 4.27
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Particle Size Distribution Report
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1
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0.01

0.001

GRAIN SIZE - mm.
% Gravel
Coarse
Fine

% +3"

0.0

0.0

Coarse

3.3

4.0

SIEVE

PERCENT

SPEC.*

PASS?

SIZE

FINER

PERCENT

(X=NO)

.50
.375
#4
#8
#10
#16
#30
#40
#50
#100
#200

100.0
99.3
96.7
93.5
92.7
91.0
89.5
88.7
87.3
70.7
37.3

% Sand
Medium

% Fines
Fine

4.0

Silt

51.4

Clay

37.3
Soil Description

SM Silty Sand

Atterberg Limits
LL= 0

PL= 0
D90= 0.7419
D50= 0.0955
D10=

Coefficients
D85= 0.2510
D30=
C u=

USCS=

Classification
AASHTO=

SM

PI= 0
D60= 0.1170
D15=
Cc=
A-4(0)

Remarks

* (no specification provided)
Location: Bulk TB-3,6,11,12 and 13
Sample Number: C10219-A
Depth: 0'-4'

Date:

4/2/19

Client: Moab Area Community Land Trust, Audrey Graham, Chair
Project: Arroyo Crossing, Moab, UT
Project No:

Tested By: R. Barrett

55599GE

Checked By: J. Butler P.E.

Figure

4.1
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% Gravel
Coarse
Fine

% +3"

0.0

0.0

Coarse

6.0

3.8

SIEVE

PERCENT

SPEC.*

PASS?

SIZE

FINER

PERCENT

(X=NO)

.75
.50
.375
#4
#8
#10
#16
#30
#40
#50
#100
#200

100.0
99.6
97.3
94.0
91.0
90.2
88.5
86.9
86.0
84.5
70.7
38.9

% Sand
Medium

% Fines
Fine

4.2

Silt

47.1

Clay

38.9
Soil Description

SM Silty Sand

Atterberg Limits
LL= 0

PL= 0
D90= 1.8935
D50= 0.0933
D10=

Coefficients
D85= 0.3249
D30=
C u=

USCS=

Classification
AASHTO=

SM

PI= 0
D60= 0.1150
D15=
Cc=
A-4(0)

Remarks

* (no specification provided)
Location: Bulk TB-1,2,4,7,9 and 14
Sample Number: C10219-B
Depth: 0'-4'

Date:

4/2/19

Client: Moab Area Community Land Trust, Audrey Graham, Chair
Project: Arroyo Crossing, Moab, UT
Project No:

Tested By: R. Barrett

55599GE

Checked By: J. Butler P.E.

Figure

4.2
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GRAIN SIZE - mm.
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% +3"

0.0

0.0

Coarse

13.8

8.8

SIEVE

PERCENT

SPEC.*

PASS?

SIZE

FINER

PERCENT

(X=NO)

.75
.50
.375
#4
#8
#10
#16
#30
#40
#50
#100
#200

100.0
99.3
95.7
86.2
79.0
77.4
73.4
70.3
68.9
66.9
51.5
30.0

% Sand
Medium

% Fines
Fine

8.5

Silt

38.9

Clay

30.0
Soil Description

SM Silty Sand

Atterberg Limits
LL= 0

PL= 0
D90= 6.3966
D50= 0.1426
D10=

Coefficients
D85= 4.2786
D30= 0.0750
C u=

USCS=

Classification
AASHTO=

SM

PI= 0
D60= 0.2052
D15=
Cc=
A-2-4(0)

Remarks

* (no specification provided)
Location: TB-3
Sample Number: C10219-L

Date:

Depth: 0'-3'

4/2/19

Client: Moab Area Community Land Trust, Audrey Graham, Chair
Project: Arroyo Crossing, Moab, UT
Project No:

Tested By: R. Barrett

Checked By: J. Butler

55599GE

Figure

4.3

#200

#140

#100

#60

#40

#30

#20

#10

#4

3/8 in.

½ in.

¾ in.

1 in.

1½ in.

2 in.

3 in.

6 in.

Particle Size Distribution Report
100
90

80

PERCENT FINER

70

60

50

40

30

20

10
0

100

10

1

0.1

0.01

0.001
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0.0

6.0

Coarse

34.0

11.6

SIEVE

PERCENT

SPEC.*

PASS?

SIZE

FINER

PERCENT

(X=NO)

1.0
.75
.50
.375
#4
#8
#10
#16
#30
#40
#50
#100
#200

100.0
94.0
81.1
75.1
60.0
50.1
48.4
45.1
42.7
41.7
40.4
31.3
16.7

% Sand
Medium

% Fines
Fine

6.7

Silt

25.0

Clay

16.7

Soil Description
SM Silty Sand with Gravel

Atterberg Limits
LL= 0

PL= 0
D90= 16.7490
D50= 2.3403
D10=

Coefficients
D85= 14.4319
D30= 0.1402
C u=

USCS=

Classification
AASHTO=

SM

PI= 0
D60= 4.7617
D15=
Cc=
A-1-b

Remarks

* (no specification provided)
Location: TB-3
Sample Number: C10219-N

Date:

Depth: 4'-8'

4/2/19

Client: Moab Area Community Land Trust, Audrey Graham, Chair
Project: Arroyo Crossing, Moab, UT
Project No:

Tested By: R. Barrett

55599GE

Checked By: J. Butler P.E.

Figure

4.4
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SPEC.*

PASS?

SIZE

FINER

PERCENT

(X=NO)

1.0
.75
.50
.375
#4
#8
#10
#16
#30
#40
#50
#100
#200

100.0
85.6
67.4
59.4
45.8
40.7
39.8
37.9
36.1
34.9
32.6
24.7
16.4

% Sand
Medium

% Fines
Fine

4.9

Silt

18.5

Clay

16.4

Soil Description
GM Silty Gravel with Sand

Atterberg Limits
LL= 0

PL= 0
D90= 20.7986
D50= 6.1977
D10=

Coefficients
D85= 18.8166
D30= 0.2318
C u=

USCS=

Classification
AASHTO=

GM

PI= 0
D60= 9.7758
D15=
Cc=
A-1-b

Remarks

* (no specification provided)
Location: TB-5
Sample Number: C10219-X

Date:

Depth: 5.5'-9'

4/2/19

Client: Moab Area Community Land Trust, Audrey Graham, Chair
Project: Arroyo Crossing, Moab, UT
Project No:

Tested By: R. Barrett

55599GE

Checked By: J. Butler P.E.

Figure

4.5
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SIZE
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PERCENT

(X=NO)
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#8
#10
#16
#30
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#50
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100.0
97.9
95.1
92.4
91.8
89.8
88.4
87.6
86.6
77.1
48.8

% Sand
Medium

% Fines
Fine

4.2

Silt

38.8

Clay

48.8
Soil Description

SM Silty Sand

Atterberg Limits
LL= 17

PL= 16
D90= 1.2625
D50= 0.0769
D10=

Coefficients
D85= 0.2353
D30=
C u=

USCS=

Classification
AASHTO=

SM

PI= 1
D60= 0.0954
D15=
Cc=
A-4(0)

Remarks

* (no specification provided)
Location: TB-7
Sample Number: C10219-LL

Date:

Depth: 4'-8'

4/2/19

Client: Moab Area Community Land Trust, Audrey Graham, Chair
Project: Arroyo Crossing, Moab, UT
Project No:

Tested By: R. Barrett

55599GE

Checked By: J. Butler P.E.

Figure

4.6
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Soil Description

SM Silty Sand

Atterberg Limits
LL= 16

PL= 14
D90= 0.2299
D50= 0.0861
D10=

Coefficients
D85= 0.1898
D30=
C u=

USCS=

Classification
AASHTO=

SM

PI= 2
D60= 0.1043
D15=
Cc=
A-4(0)

Remarks

* (no specification provided)
Location: TB-11
Sample Number: C10219-WW

Date:

Depth: 0'-3'

4/2/19

Client: Moab Area Community Land Trust, Audrey Graham, Chair
Project: Arroyo Crossing, Moab, UT
Project No:

Tested By: R. Barrett

55599GE

Checked By: J. Butler P.E.
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Soil Description

SM Silty Sand

Atterberg Limits
LL= 0

PL= 0
D90= 0.5031
D50= 0.0959
D10=

Coefficients
D85= 0.2425
D30=
C u=

USCS=

Classification
AASHTO=

SM

PI= 0
D60= 0.1155
D15=
Cc=
A-4(0)

Remarks

* (no specification provided)
Location: TB-14
Sample Number: C10219-K3

Date:

Depth: 0'-4'

4/2/19

Client: Moab Area Community Land Trust, Audrey Graham, Chair
Project: Arroyo Crossing, Moab, UT
Project No:

Tested By: R. Barrett

55599GE

Checked By: J. Butler P.E.

Figure

4.8

SWELL - CONSOLIDATION TEST

Pressure (Pounds per Square Foot)

1

10

100

1000

10000

0.0

Vertical Displacement (%)

-0.5
Water
added to
sample

-1.0
-1.5
-2.0
-2.5
-3.0
-3.5
-4.0
-4.5
-5.0

SUMMARY OF TEST RESULTS
Sample Source:

TB-1@3'

Visual Soil Description:

SM Silty Sand

Swell Potential (%)

Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
4.0
106.2
1.000
1.94

Final
19.1
110.3
0.956
1.94
Project Number:
Sample ID:
Figure:

55599GE
C10219-d
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SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS
Sample Source:
Visual Soil Description:
Swell Potential (%)

TB-3@3'
SM Silty Sand
Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
8.2
116.7
1.000
1.94

Final
14.3
119.1
0.977
1.94
Project Number:
Sample ID:
Figure:

55599GE
10219-M
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SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS
Sample Source:
Visual Soil Description:
Swell Potential (%)

TB-4@3'
SM Silty Sand
Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
8.4
111.2
1.000
1.94

Final
17.7
114.1
0.966
1.94
Project Number:
Sample ID:
Figure:
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SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS
Sample Source:

TB-4@8'

Visual Soil Description:

SM Silty Sand

Swell Potential (%)

Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
3.0
118.4
1.000
1.94

Final
14.0
120.6
0.970
1.94
Project Number:
Sample ID:
Figure:
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SWELL - CONSOLIDATION TEST

Pressure (Pounds per Square Foot)

1

10

100

1000

10000

Vertical Displacement (%)

0.0
-0.5
Water
added to
sample

-1.0
-1.5
-2.0
-2.5

SUMMARY OF TEST RESULTS
Sample Source:
Visual Soil Description:
Swell Potential (%)

TB-6@4'
SM Silty Sand
Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
7.0
122.8
1.000
1.94

Final
12.3
124.5
0.980
1.94
Project Number:
Sample ID:
Figure:
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SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS

Sample Source:
Visual Soil Description:
Swell Potential (%)

TB-6@9'
SM Silty Sand
Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
2.6
110.1
1.000
1.94

Final
17.2
111.6
0.972
1.94
Project Number:
Sample ID:
Figure:
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SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS
Sample Source:

TB-7@3'

Visual Soil Description:

SM Silty Sand

Swell Potential (%)

Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
7.6
110.3
1.000
1.94

Final
17.0
112.7
0.970
1.94
Project Number:
Sample ID:
Figure:
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SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS
Sample Source:

TB-7@8'

Visual Soil Description:

SM Silty Sand

Swell Potential (%)

Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
5.0
122.0
1.000
1.94

Final
13.2
125.2
0.964
1.94
Project Number:
Sample ID:
Figure:

55599GE
C10219-MM
4.16

SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS
Sample Source:

TB-7@13'

Visual Soil Description:

SM Silty Sand

Swell Potential (%)

Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
3.9
120.8
1.000
1.94

Final
14.5
124.0
0.962
1.94
Project Number:
Sample ID:
Figure:
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SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS
Sample Source:

TB-8@3'

Visual Soil Description:

SM Silty Sand

Swell Potential (%)

Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
5.8
91.8
1.000
1.94

Final
24.6
97.3
0.951
1.94
Project Number:
Sample ID:
Figure:
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SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS
Sample Source:

TB-11@3'

Visual Soil Description:

SM Silty Sand

Swell Potential (%)

Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
8.7
122.2
1.000
1.94

Final
12.8
125.7
0.968
1.94
Project Number:
Sample ID:
Figure:
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SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS

Sample Source:
Visual Soil Description:
Swell Potential (%)

TB-11@8'
SM Silty Sand
Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
1.6
106.3
1.000
1.94

Final
19.8
110.7
0.936
1.94
Project Number:
Sample ID:
Figure:
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SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS
Sample Source:
Visual Soil Description:
Swell Potential (%)

TB-12@3'
SM Silty Sand
Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
7.4
120.9
1.000
1.94

Final
13.9
123.3
0.975
1.94
Project Number:
Sample ID:
Figure:
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SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS
Sample Source:
Visual Soil Description:
Swell Potential (%)

TB-13@4'
SM Silty Sand
Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
8.0
112.7
1.000
1.94

Final
18.9
113.0
0.976
1.94
Project Number:
Sample ID:
Figure:
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SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS
Sample Source:

TB-13@9'

Visual Soil Description:

SM Silty Sand

Swell Potential (%)

Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
3.4
111.2
1.000
1.94

Final
16.6
115.5
0.949
1.94
Project Number:
Sample ID:
Figure:
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4.23

SWELL - CONSOLIDATION TEST
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SUMMARY OF TEST RESULTS
Sample Source:

TB-14@4'

Visual Soil Description:

SM Silty Sand

Swell Potential (%)

Consolidated

Constant Voume Swell
Pressure (lb/ft2):
Moisture Content (%):
Dry Density (lb/ft3):
Height (in.):
Diameter (in.):

N/A
Initial
1.6
109.4
1.000
1.94

Final
15.5
115.3
0.931
1.94
Project Number:
Sample ID:
Figure:

55599GE
C10219-L3
4.24
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California Bearing Ratio Test Results
ASTM D1883
PROJECT NAME: Arroyo Crossing Development
TECHNICIAN: JB

PROJ NO: 55599GE

Date: 4/10/19
LAB NO: C10219A

Figure 4.27
Proctor Method:ASTM D1557-A
Max Dry Density:
126.5
pcf
Optimum Moisure
10.0%
Content:

Condition:
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Pre-Soak

soaked
15 Lbs

Sample Source: TB-3,6,11,12,13

After 72 hour Soak
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Arroyo Crossing Development – Preliminary Drainage Report
Preliminary Plat Application

BACKGROUND
This preliminary drainage report has been developed to satisfy the Grand County Preliminary Plat Application
Requirements and is consistent with the methodology and recommendations outlined in the Grand County Design
Criteria for Drainage Studies within Spanish Valley. The intent of this report is to compare the post-development
runoff parameters from the proposed development to the historic stormwater runoff patterns, analyze the impact,
and to develop appropriate mitigation measures to meet County requirements.

EXISTING CONDITIONS
The project is located approximately 3 miles southeast of The City of Moab Utah’s center within the Spanish Valley
area. It is approximately 43 acres in size and is undeveloped in its natural state. Spanish Valley Drive bisects the
property. The property is surrounded by commercial and residential land uses to the south and west, and singlefamily developments to the north and east, along with farmlands to the north.

Aerial image of the site and existing surroundings
The topography and drainage patterns of the site generally flow to the northeast at a 2 to 8 percent average slopes.
Five arroyos gather and concentrate runoff from the south and route it to the northern and eastern project
boundaries. Drainage flows alongside Spanish Valley Drive in non-maintained swales. Two culverts convey runoff
from the three easterly arroyos across Spanish Valley Drive. No other storm drain systems exist. The site exists in its
natural vegetated state, except for the Spanish Valley Drive and the manmade drainage diversion channel in the
easterly arroyo.
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The drainage patterns for the easterly arroyos were altered from their historical pattern. A manmade diversion ditch
was built that carries runoff from the easterly three arroyos to the eastern project boundary. The historical drainage
pattern for the easterly arroyos used to flow to the northern project boundary to where the farmlands, barns, and
a house are now located. The timing of this manmade diversion is unknown.
FEMA recognizes the easterly arroyo with the diversion ditch as a approximate Zone A flood reach with no base flood
elevations established. Said area is shown on the Proposed Site Plan and Plat and other project documents. A FEMA
Floodplain Study will be conducted during Final Engineering and prior to Final Plat submittal.
The project is located within a few different drainage basins per the Grand County Storm Drain Master Plan. Refer
to the Grand County Storm Drain Master Plan – Figure 2-13 in the Appendix.
The native soils consist of fine sandy loam that are considered well-draining Type A Soils per the NRCS. A NRCS Soil
Report can be found in the Appendix. Refer to the Geotechnical Engineering Study for more details about the onsite
soils and recommended design considerations.

PROPOSED CONDITIONS

Proposed Site Plan
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The project proposes a land use mix of single-family, twin-home, town-home, multi-family, cottages, and community
buildings and storage areas, for a total of 300 new units.
New infrastructure will provide appropriate access, ingress and egress, water, sewer, irrigation, and storm water
management. Franchise utilities (gas, electric, telecom, etc.) will also be provided.
Drainage runoff from the 3 westerly arroyos that enter the project’s southern boundary will be captured in a storm
drain system and will be routed to the easterly arroyo. The easterly arroyo will be maintained in its natural state to
the extent practicable and the drainage will run through the project unimpeded. Onsite drainage has been divided
into several basins and drainage systems will convey runoff to detention ponds prior to being released. The southern
2/3rds of the project will be routed to a large detention pond, then be outlet in the easterly arroyo. This is mainly due
to the neighbor to the north. The proposed storm drain systems for the project include catch basins, pipe systems,
and channels, curb and gutters, storm drain inlets, swales, and water quality infiltration areas and detention ponds.
The existing and proposed runoff parameters have been analyzed and used to calculate detention requirements.
Hydrology and Drainage Basin Summary:
Basin 1 represent the offsite flows in the arroyos from the south. Basin 2 represents the onsite flows in the
southeastern quadrant. Basin 3 represents the onsite flows from the southern half of the project. Both Basin 2 and
Basin 3 are routed to the main detention pond. Basin 3 contains a few other smaller detention ponds upstream of
the main detention pond sighted on the eastern boundary. Basin 4 represent onsite flows in the northwest quadrant.
And Basin 5 represents flows in the northeastern quadrant. Basin 4 and Basin 5 also contain several detention ponds.
There are several sub-basins defined that represent the breakdown of onsite flows.
The DRAINAGE BASIN MAP(s) can be found in the Appendix.
Hydraulic Calculation Summary:
Hydraulic calculations were made for the worst-case scenario, i.e. 100-year storm event and minimum slope.
Calculations cover Pipe System 1, Drainage Channel 1, Pipe System 2, Pipe System 3, Curb and Gutter and Street
Section, Curb Inlet, and Spanish Valley Drive and Vista Grande Drive Culverts.
The HYDRAULIC CALCULATIONS can be found in the Appendix.
All facilities have been designed for the 10-year and 100-year 24-hour storm events per Grand County Drainage
Design Requirements.

STORM DRAIN SYSTEM
All conveyance facilities will be designed to contain flows per the 10-year and 100-year 24-hour storm events per
Grand County Drainage Design Requirements. Hydraulic performance of these facilities will be designed to handle
the flows to ensure that localized street flooding will not extend beyond the proposed right-of-way and will not last
beyond 2 hours per Grand County Design Criteria requirements.

ONSITE DETENTION AND WATER QUALITY
The NRCS TR-55 method was used to determine the required capacity of the detention facilities.
Detention Basin Summary:
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The existing and proposed conditions for the project site were analyzed in order to determine the total detention
volume required, and the total detention volume was split up among the main drainage basins in order to comply
with requirements.
The DETENTION BASIN CALCULATIONS can be found in the Appendix.
The detention volumes provided intentionally exceed the required detention volume to allow for more infiltration.
The proposed detention pond designs will be sized to release a peak flow rate of 0.03 cfs per acre during a 100-year
24-hour storm event as required per design guidelines. However, the outlet structures for the detention ponds will
have a minimum orifice outlet size of 6 inches per the County’s design requirements.
In addition, infiltration rates for the NRCS Type A soils on the site are between 2 and 6 inches per hour, which would
allow the full pond volumes to drain in a short amount of time. Runoff which does not infiltrate during the larger
events will be discharged through a proposed outlet orifice.

WATER QUALITY
The drainage strategy is to discharge runoff from impervious areas into naturally lined drainage ditches, grass swales,
inlets with sumps or detention ponds where pollutants will settle out. In general, runoff will be conveyed through
curb and gutters and swales to the detention pond, and what does not spill over the detention ponds and run
through the swales will infiltrate into the native soils, which are conducive for this approach. Additionally, water
quality is proved by the outlet structure in the detention pond, which is positioned and sized to allow for
sedimentation to occur.

OPERATIONS AND MAINTENANCE
The following are recommendations to implement within the site to provide for a functioning drainage system
after installation and stabilization:
•
•
•
•

Mow or “weed whack” drainage swale ditches annually and prior to rainy season.
Inspect condition of drainage swales, make repairs to continue to provide runoff conveyance as shown in
the drainage plan.
Inspect condition of catch basins, inlets, and pipes, make repairs to continue to provide runoff
conveyance as shown in the drainage plan. This may require remove of sediment from the structures.
Inspect condition of detention ponds annually, make repairs as required to provide for adequate
detention as shown in the drainage plan. This may require minor grading to remove sediment and
maintain shape of facilities.

A Complete O&M Plan will be developed during Final Engineering.

EROSION CONTROL
A Storm Water Pollution Prevention Plan and Erosion Control Plan will be developed for the construction phase
during the final engineering phase. A Stormwater Permit will be obtained and implemented before, during, and
after construction as required by the State of Utah and Grand County.
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Arroyo Crossing Development – Preliminary Drainage Report
Preliminary Plat Application

METHODOLOGY
In order to be consistent with the Grand County drainage policies, the NRCS Technical Release No. 55 or Technical
Release No. 20 was used for determining the quantity of storm runoff for the project.
Manning’s Equation was used to analyze culvert in accordance with standard engineering principles.
Volumes and storage release design for detention facilities were developed using the NRCS method. The detention
facility will utilize simple orifice and weir structures to control releases from the detention facility.
As approved by Grand County design requirements, the NRCS TR-55 method was used to determine hydrologic
calculations and subsequently used to determine detention volumes. Per the Grand County Drainage Manual design
requirements, in Type A soils, the allowable release rate shall be 0.03 cfs/acre.
Assumptions used in hydraulic calculations of these facilities are as follows:
•

Conveyance was assumed to be sheet flow across lots, then concentrated shallow flow along curb and
gutter which resulted in a uniform curve number across the site and varying times of concentration based
on the relative distance of the flow path to the detention pond;

•

Offsite flows (I.e. sheet flow from adjacent upstream property) are assumed to be incorporated in the
Spanish Valley SWMP existing ditch/stream runoff values.
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Arroyo Crossing Development – Preliminary Drainage Report
Preliminary Plat Application

APPENDICES
1.
2.
3.
4.
5.
6.
7.
8.

AERIAL IMAGE SHOWING EXISTING CONDITIONS SURROUNDING THE PROJECT
EXISTING DRAINAGE BASIN MAP – SPANISH VALLEY STORM DRAIN MASTER PLAN – FIGURE 2-13
NRCS SOILS REPORT
PROPOSED SITE PLAN
PROPOSED DRAINAGE BASIN MAP
HYDROLOGY CALCULATIONS
HYDRAULIC CALCULATIONS
DETENTION POND CALCULATIONS
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TRACT J

WinTR-55 Current Data Description
--- Identification Data --User:
Project:
SubTitle:
State:
County:
Filename:

GREEN
ARROYO CROSSING

Date:
6/13/2019
Units:
English
Areal Units: Acres

Utah
Grand
C:\Users\James Green\Dropbox (SET Engineering, LLC)\__SET Business\__SET Projects current\Moab A

--- Sub-Area Data --Name
Description
Reach
Area(ac)
RCN
Tc
-----------------------------------------------------------------------------BASIN 2
Outlet
6.8
77
.103
BASIN 2-2
Outlet
2.4
77
0.101
BASIN 3
Outlet
23.2
77
0.101
BASIN 3-6
Outlet
2.6
77
0.101
BASIN 4
Outlet
4.7
77
0.101
BASIN 5
Outlet
2
77
0.101
Total area: 41.70 (ac)

--- Storm Data

--

Rainfall Depth by Rainfall Return Period
1-Yr
2-Yr
5-Yr
10-Yr
25-Yr
50-Yr
100-Yr
(in)
(in)
(in)
(in)
(in)
(in)
(in)
-------------------------------------------------------------------------------.93
1.17
1.47
1.74
2.13
2.45
2.82
Storm Data Source:
Rainfall Distribution Type:
Dimensionless Unit Hydrograph:

WinTR-55, Version 1.00.10

User-provided custom storm data
Type II
<standard>
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GREEN

ARROYO CROSSING
Grand County, Utah
Watershed Peak Table

Sub-Area
Peak Flow by Rainfall Return Period
or Reach
10-Yr
100-Yr
Identifier
(cfs)
(cfs)
---------------------------------------------------------------------------------SUBAREAS
BASIN 2
2.83
9.56
BASIN 2-2

1.00

3.39

BASIN 3

9.69

32.73

BASIN 3-6

1.08

3.67

BASIN 4

1.96

6.63

BASIN 5

0.84

2.83

17.41

58.79

REACHES
OUTLET

WinTR-55, Version 1.00.10

Page

1

6/13/2019

10:18:48 AM

Page 14 of 32

ARROYO CROSSING DEVELOPMENT
DRAINAGE BASIN AND HYDRAULICS SUMMARY:
FOR PRELIMINARY PLAT APPLICATION
Basin
EXISTING BASINS:
1-78B*
1-81B*
1-82B*
1-89B*
@ existing 60" Culvert*
PROPOSED BASINS:
2
3
4
5
PROPOSED SUB BASINS:
2-1
2-2
2-3
2-4
2-5
3-1
3-2
3-3
3-4
3-5
3-6
3-7
3-8
3-9
3-10
3-11
3-12
3-13
3-14
4-1
4-2
5-1
5-2

Area
(sf)

Area
(Acres)

Q10
(cfs)

Q100
(cfs)

Notes:

*
*
*
*
*

*
*
*
*
*

3
1
1
3
30

21
8
9
31
146

USED 1/2 FLOWS FOR PIPE SYSTEM 1**

296845
1011762
204391
87835

6.8
23.2
4.7
2.0

2.9
9.7
2
0.9

9.6
32.8
6.7
2.9

USED FLOWS FOR PIPE SYSTEM 2
USED FLOWS FOR PIPE SYSTEM 3

97039
103118

2.2
2.4

1

3.4

USED FLOWS FOR CURB AND GUTTER CALC

111308

2.6

1.1

3.7

USED FLOWS FOR CURB INLET CALCS

97210

2.2

USED 1/2 FLOWS FOR DRAINAGE CHANNEL 1**

Notes:
Blue Highlight equals calculation points for hydraulic calculations
* = per Spanish Valley Storm Drain Master Plan Update
** = Basins are located half offsite and half onsite. Conservatively used 12cfs for Pipe 1, 25cfs for Channel 1
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Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Thursday, Jun 13 2019

Pipe 1 - 100-year Worse Case Scenario
Circular
Diameter (ft)

= 2.00

Invert Elev (ft)
Slope (%)
N-Value

= 100.00
= 0.50
= 0.013

Calculations
Compute by:
Known Q (cfs)

Known Q
= 12.00

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Elev (ft)

=
=
=
=
=
=
=
=

1.29
12.00
2.15
5.58
3.74
1.25
1.91
1.77

Depth (ft)

Section

103.00

3.00

102.50

2.50

102.00

2.00

101.50

1.50

101.00

1.00

100.50

0.50

100.00

0.00

99.50

0

1

2

3

4

-0.50
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Reach (ft)

Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Thursday, Jun 13 2019

Channel 1 - 100-year Worse Case Scenario
Trapezoidal
Bottom Width (ft)
Side Slopes (z:1)
Total Depth (ft)
Invert Elev (ft)
Slope (%)
N-Value

=
=
=
=
=
=

Calculations
Compute by:
Known Q (cfs)

Known Q
= 25.00

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

5.00
3.00, 3.00
2.00
100.00
0.50
0.040

Elev (ft)

=
=
=
=
=
=
=
=

1.24
25.00
10.81
2.31
12.84
0.79
12.44
1.32

Depth (ft)

Section

103.00

3.00

102.50

2.50

102.00

2.00

101.50

1.50

101.00

1.00

100.50

0.50

100.00

0.00

99.50

0

2

4

6

8

10

12

14

16

18

20

22
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Reach (ft)

-0.50

Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Thursday, Jun 13 2019

Pipe 2 - 100-year Worse Case Scenario
Circular
Diameter (ft)

= 2.00

Invert Elev (ft)
Slope (%)
N-Value

= 100.00
= 0.50
= 0.013

Calculations
Compute by:
Known Q (cfs)

Known Q
= 10.00

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Elev (ft)

=
=
=
=
=
=
=
=

1.15
10.00
1.88
5.33
3.45
1.13
1.98
1.59

Depth (ft)

Section

103.00

3.00

102.50

2.50

102.00

2.00

101.50

1.50

101.00

1.00

100.50

0.50

100.00

0.00

99.50

0

1

2

3

4

-0.50
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Reach (ft)

Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Thursday, Jun 13 2019

Pipe 3 - 100-year Worse Case Scenario
Circular
Diameter (ft)

= 3.00

Invert Elev (ft)
Slope (%)
N-Value

= 100.00
= 0.50
= 0.013

Calculations
Compute by:
Known Q (cfs)

Known Q
= 33.00

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Elev (ft)

=
=
=
=
=
=
=
=

1.85
33.00
4.59
7.19
5.43
1.87
2.91
2.65

Depth (ft)

Section

104.00

4.00

103.00

3.00

102.00

2.00

101.00

1.00

100.00

0.00

99.00

0

1

2

3

4

5

-1.00
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Reach (ft)

Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Thursday, Jun 13 2019

Curb and Gutter - 100-year Worse Case Scenario
Gutter
Cross Sl, Sx (ft/ft)
Cross Sl, Sw (ft/ft)
Gutter Width (ft)
Invert Elev (ft)
Slope (%)
N-Value

=
=
=
=
=
=

Calculations
Compute by:
Known Q (cfs)

Known Q
= 3.40

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Spread Width (ft)
EGL (ft)

0.020
0.100
1.50
100.00
1.00
0.015

Elev (ft)

=
=
=
=
=
=
=
=

0.33
3.400
1.18
2.88
10.79
0.37
10.45
0.46

Depth (ft)

Section

101.00

1.00

100.75

0.75

100.50

0.50

100.25

0.25

100.00

0.00

99.75

0

2

4

6

8

10

12

14

16

18

20

22

24

Page 20 of 32

Reach (ft)

-0.25

Inlet Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Thursday, Jun 13 2019

Curb Inlet - 100-year Worse Case Scenario
Combination Inlet
Location
Curb Length (ft)
Throat Height (in)
Grate Area (sqft)
Grate Width (ft)
Grate Length (ft)

=
=
=
=
=
=

Sag
2.90
6.00
3.77
1.30
2.90

Gutter
Slope, Sw (ft/ft)
Slope, Sx (ft/ft)
Local Depr (in)
Gutter Width (ft)
Gutter Slope (%)
Gutter n-value

=
=
=
=
=
=

0.167
0.020
-02.00
-0-0-

Calculations
Compute by:
Q (cfs)

Known Q
= 3.70

Highlighted
Q Total (cfs)
Q Capt (cfs)
Q Bypass (cfs)
Depth at Inlet (in)
Efficiency (%)
Gutter Spread (ft)
Gutter Vel (ft/s)
Bypass Spread (ft)
Bypass Depth (in)

=
=
=
=
=
=
=
=
=

3.70
3.70
-06.43
100
12.11
3.93
-0-0-
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Culvert Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Thursday, Jun 13 2019

CULVERT UNDER VISTA GRANDE DR
Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)
Invert Elev Up (ft)
Rise (in)
Shape
Span (in)
No. Barrels
n-Value
Culvert Type
Culvert Entrance
Coeff. K,M,c,Y,k

=
=
=
=
=
=
=
=
=
=
=
=

100.00
100.00
1.00
101.00
60.0
Circular
60.0
1
0.013
Circular Concrete
Square edge w/headwall (C)
0.0098, 2, 0.0398, 0.67, 0.5

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

= 110.00
= 56.00
= 58.00

Calculations
Qmin (cfs)
Qmax (cfs)
Tailwater Elev (ft)

= 146.00
= 146.00
= 0.00

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

=
=
=
=
=
=
=
=
=
=

146.00
146.00
0.00
10.07
10.07
103.46
104.46
106.55
1.11
Inlet Control
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WinTR-55 Current Data Description
--- Identification Data --User:
Project:
SubTitle:
State:
County:
Filename:

GREEN
Date:
6/13/2019
ARROYO CROSSING
Units:
English
PRELIM DRAINAGE CALCS
Areal Units: Acres
Utah
Grand
C:\Users\James Green\Dropbox (SET Engineering, LLC)\__SET Business\__SET Projects current\Moab A

--- Sub-Area Data --Name
Description
Reach
Area(ac)
RCN
Tc
-----------------------------------------------------------------------------EXISTING
Outlet
41.9
50
.323
Total area: 41.90 (ac)

--- Storm Data

--

Rainfall Depth by Rainfall Return Period
1-Yr
2-Yr
5-Yr
10-Yr
25-Yr
50-Yr
100-Yr
(in)
(in)
(in)
(in)
(in)
(in)
(in)
-------------------------------------------------------------------------------.93
1.17
1.47
1.74
2.13
2.45
2.82
Storm Data Source:
Rainfall Distribution Type:
Dimensionless Unit Hydrograph:

WinTR-55, Version 1.00.10

User-provided custom storm data
Type II
<standard>
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6/13/2019

3:55:09 PM
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GREEN

ARROYO CROSSING
PRELIM DRAINAGE CALCS
Grand County, Utah
Watershed Peak Table

Sub-Area
Peak Flow by Rainfall Return Period
or Reach
10-Yr
100-Yr
Identifier
(cfs)
(cfs)
---------------------------------------------------------------------------------SUBAREAS
EXISTING
.00
0.27
REACHES
OUTLET

.00

WinTR-55, Version 1.00.10

0.27

Page

1

6/13/2019

3:55:53 PM
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WinTR-55 Current Data Description
--- Identification Data --User:
Project:
SubTitle:
State:
County:
Filename:

GREEN
Date:
6/13/2019
ARROYO CROSSING
Units:
English
PRELIM DRAINAGE CALCS
Areal Units: Acres
Utah
Grand
C:\Users\James Green\Dropbox (SET Engineering, LLC)\__SET Business\__SET Projects current\Moab A

--- Sub-Area Data --Name
Description
Reach
Area(ac)
RCN
Tc
-----------------------------------------------------------------------------PROPOSED
Outlet
41.9
77
.484
Total area: 41.90 (ac)

--- Storm Data

--

Rainfall Depth by Rainfall Return Period
1-Yr
2-Yr
5-Yr
10-Yr
25-Yr
50-Yr
100-Yr
(in)
(in)
(in)
(in)
(in)
(in)
(in)
-------------------------------------------------------------------------------.93
1.17
1.47
1.74
2.13
2.45
2.82
Storm Data Source:
Rainfall Distribution Type:
Dimensionless Unit Hydrograph:

WinTR-55, Version 1.00.10

User-provided custom storm data
Type II
<standard>

Page
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6/13/2019

4:07:29 PM

Page 25 of 32

GREEN

ARROYO CROSSING
PRELIM DRAINAGE CALCS
Grand County, Utah
Watershed Peak Table

Sub-Area
Peak Flow by Rainfall Return Period
or Reach
10-Yr
100-Yr
Identifier
(cfs)
(cfs)
---------------------------------------------------------------------------------SUBAREAS
PROPOSED
9.09
33.79
REACHES
OUTLET

9.09

33.79

WinTR-55, Version 1.00.10

Page

1

6/13/2019

4:07:57 PM
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ARROYO CROSSING DEVELOPMENT
Detention Volume Calculation ‐ NRCS TR‐55 Method

Area
qo

𝑉

𝑉

53.33

𝑉

PROJECT
41.90
1.30

qi

33.8

qo/qi
Vs/Vr

0.04

Units
ac
cfs
cfs

0.55

Notes
Greater of two values (historic 100‐year 24‐hr storm runoff peak rate of discharge and .03
cfs/acre County design requirement) was used for analysis
Post‐development 100‐year 24‐hr storm runoff peak rate of discharge
NRCS Figure 6‐1, Type II Rainfall

𝑄 𝐴
Am =

41.90

ac

Am =
Q=
Vr =

0.065
0.75
2.62

sq. mi
in
ac‐ft

1.4
62736.1
75283.3

ac‐ft
cf
cf

Detention Volume Required
Detention Volume Required (20% Increase per Grand County design requirements)

cf

Detention Volume Provided

Proposed runoff in in. from Win TR55 TR‐20 Report (100‐yr storm)

𝑉
𝑉

Vs =
Vs =
Vs =
Vprovided =
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United States
Department of
Agriculture

Natural
Resources
Conservation
Service

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource
Report for
Canyonlands Area, Utah Parts of Grand and San
Juan Counties
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Custom Soil Resource Report

MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils
Soil Map Unit Polygons
Soil Map Unit Lines
Soil Map Unit Points
Special Point Features
Blowout
Borrow Pit
Clay Spot
Closed Depression
Gravel Pit
Gravelly Spot
Landfill
Lava Flow
Marsh or swamp

MAP INFORMATION
The soil surveys that comprise your AOI were mapped at
1:24,000.

Spoil Area
Stony Spot
Very Stony Spot

Warning: Soil Map may not be valid at this scale.

Wet Spot

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Other
Special Line Features
Water Features
Streams and Canals
Transportation

Please rely on the bar scale on each map sheet for map
measurements.

Rails
Interstate Highways

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

US Routes
Major Roads

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

Local Roads
Background
Aerial Photography

Mine or Quarry
Miscellaneous Water

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Perennial Water
Rock Outcrop

Soil Survey Area: Canyonlands Area, Utah - Parts of Grand and
San Juan Counties
Survey Area Data: Version 13, Sep 13, 2018

Saline Spot
Sandy Spot

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Severely Eroded Spot
Sinkhole

Date(s) aerial images were photographed:
2017

Slide or Slip
Sodic Spot

Dec 31, 2009—Jun 2,

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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Custom Soil Resource Report

Map Unit Legend
Map Unit Symbol
88

Map Unit Name

Acres in AOI

Thoroughfare fine sandy loam,2
to 8 percent slopes

Totals for Area of Interest

Percent of AOI
59.0

100.0%

59.0

100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.
A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.
Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.
The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.
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Custom Soil Resource Report

Canyonlands Area, Utah - Parts of Grand and San Juan Counties
88—Thoroughfare fine sandy loam,2 to 8 percent slopes
Map Unit Setting
National map unit symbol: 1vnj
Elevation: 4,100 to 5,200 feet
Mean annual precipitation: 7 to 9 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 150 to 170 days
Farmland classification: Prime farmland if irrigated
Map Unit Composition
Thoroughfare and similar soils: 83 percent
Minor components: 17 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Thoroughfare
Setting
Landform: Stream terraces, alluvial flats
Landform position (three-dimensional): Tread, talf
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Parent material: Alluvium derived from sandstone and shale
Typical profile
A - 0 to 2 inches: fine sandy loam
C - 2 to 60 inches: stratified gravelly loamy sand to fine sandy loam
Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum in profile: 15 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)
Available water storage in profile: Moderate (about 7.2 inches)
Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: Desert Sandy Loam (Fourwing Saltbush) (R035XY118UT)
Hydric soil rating: No
Minor Components
Trail
Percent of map unit: 10 percent
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GRAND COUNTY CORPORATION

Tax Roll Master Record

June 3, 2019
Parcel:
Name:
c/o Name:
Address 1:
Address 2:
City State Zip:
Mortgage Co:
Status:

02-0017-0022
Serial #:26-22-17-10
MOAB AREA COMMUNITY LAND TRUST

Entry: 531420
Property Address

1701 MURPHY LN
MOAB

PLATEAU DR 2003 E
MOAB
Acres: 3.26

UT 84532-0000

Non-Taxable

Owners

Entry

MOAB AREA COMMUNITY LAND TRUST

84532-0000

District: 002 SPANISH VALLEY

Year: 2019
Interest

4:20:31PM

Date of Filing

531420

Comment

09/17/2018

2019 Values & Taxes
Property Information

Units/Acres

LV01 LAND VACANT
Totals:

Market

0.010532

Taxable

2018
Taxes

Values & Taxes

Market

Taxable

Taxes

3.26

190,400

190,400

2,005.29

190,400

190,400

2,005.29

3.26

190,400

190,400

2,005.29

190,400

190,400

2,005.29

**** ATTENTION !! ****
Tax Rates for 2019 have NOT BEEN SET OR
APPROVED! Any levied taxes or values shown on this
printout for the year 2019 are SUBJECT TO CHANGE!!
(Using Proposed Tax Rate)

2019 Taxes:
Special Fees:
Penalty:
Abatements: (
Payments: (
Amount Due:

0.00
0.00
0.00
0.00 )
0.00 )
0.00

2018 Taxes:

2,005.29

Review Date
01/15/2015
NO BACK TAXES!

Back Tax Summary
Year

Principal

Specials Total

Penalty

Interest Due

2006

0.00

0.00

0.00

0.00

Totals:

0.00

0.00

0.00

0.00

Interest Rate
11.25%

Total Payments

Total Due

1,435.18

0.00

1,435.18

0.00

NO BACK TAXES
GRAND COUNTY TREASURER / DEPUTY
signature

DO NOT USE THIS TAXING DESCRIPTION FOR LEGAL PURPOSES OR OFFICIAL DOCUMENTS. For taxing purposes
only. Consult property deeds for full legal description.
Taxing Description

BEG 1350 FT N 0°08'W & 1094.9 FT E OF S1/4 COR SEC 17 T26S R22E; E 225.1 FT; N 630 FT; W 225.1 FT; S 630 FT TO POB 3.26
AC
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GRAND COUNTY CORPORATION

Tax Roll Master Record

June 3, 2019
Parcel:
Name:
c/o Name:
Address 1:
Address 2:
City State Zip:
Mortgage Co:
Status:

02-0CLR-0002
Serial #:CLARK 2
MOAB AREA COMMUNITY LAND TRUST
1701 MURPHY LN
MOAB

Owners

Property Address

District: 002 SPANISH VALLEY

Year: 2019
Interest

Entry: 529784

SPANISH VALLEY DR 2022 S
MOAB
84532-0000
Acres: 38.69

UT 84532-0000

Non-Taxable

Entry

MOAB AREA COMMUNITY LAND TRUST

4:20:31PM

Date of Filing

529784

05/14/2018

Comment
(0868/0436)

2019 Values & Taxes
Property Information

Units/Acres

LV01 LAND VACANT
Totals:

Market

Taxable

0.010532

2018
Taxes

Market

Values & Taxes
Taxable

Taxes

38.69

205,030

205,030

2,159.38

205,030

205,030

2,159.38

38.69

205,030

205,030

2,159.38

205,030

205,030

2,159.38

**** ATTENTION !! ****
Tax Rates for 2019 have NOT BEEN SET OR
APPROVED! Any levied taxes or values shown on this
printout for the year 2019 are SUBJECT TO CHANGE!!
(Using Proposed Tax Rate)

2019 Taxes:
Special Fees:
Penalty:
Abatements: (
Payments: (
Amount Due:

0.00
0.00
0.00
0.00 )
0.00 )
0.00

2018 Taxes:

2,159.38

Review Date
01/21/2015
NO BACK TAXES!

NO BACK TAXES
GRAND COUNTY TREASURER / DEPUTY
signature

DO NOT USE THIS TAXING DESCRIPTION FOR LEGAL PURPOSES OR OFFICIAL DOCUMENTS. For taxing purposes
only. Consult property deeds for full legal description.
Taxing Description

LOT 2 CLARK MINOR SUB SEC 17 T26S R22E 38.69 AC
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