
 

 
 
KACHINA RIDGE 

Kachina Ridge        March 6, 2026 

Preliminary Plat Narrative  

 

The purpose of this preliminary plat application is to further gain entitlement and to subdivide Kachina 

Ridge located at approximately 720 East Highway 59, Hurricane, Utah. The project consists of multiple 

parcels (H-296-B-1-A, H-348-B-1-B, H-348-B-1-A, H-3-1-36-440, H-3-1-25-331, H-291) totaling 

approximately 66.6 acres.  

Kachina Ridge has a recorded development agreement with Hurricane City (Doc #20210081735) allowing 

for the development of residential units, amenities, commercial uses, and open spaces and trails. This 

application aligns with the development agreement limiting the number of residential units to 8.5 per gross 

acre (566 units) of which, 30% shall be designated for short-term rentals. Proposed Lot 5, as shown on 

the preliminary plat, is the short-term rental area indicating a maximum unit count of 168 and the 

requirement of a clubhouse and pool area.  

The west ridge proposes 48 townhome units which will be individually subdivided and be the Phase 1 

portion of development. Combining 48 townhome units and 168 short-term rental units as designated, the 

remaining 350 units will be allocated between Lots 2, 6, 7, and 8 respectively. 

The project requires 90,000 square feet of commercial uses with no maximum limit to the amount of 

commercial space within the community. Lots 1, 3, and 4 are designated as commercial use. The desired 

commercial would include hotels, condo hotels, retail, and restaurants.  

This site poses many challenges in terms of utility infrastructure and access from State Highway 59. Utility 

connections to sewer, water, and power have been coordinated with each provider.  

Sewer 

Sewer will connect at a location within 500 North Street and ascend the steep hillside entering the project 

within Lot 1. The property owner of H-SMME-10 has provided easement for the installation of the sewer 

through their private property. As the site drains both to the north and south, a sewer lift station will be 

required at the north low point as shown as Parcel A. The lift station will pressure feed sewer back to the 

gravity point of connection adjacent to townhome Unit 116. Ash Creek has requested a sewer conduit 

boring across the highway south to provide future expansion options. Ash Creek has reviewed the 

preliminary designs and offered a letter of will serve. 

Water 

The project requires a 850k gallon tank however, will install a 1M gallon tank at the request of the city 

water department offering a fee reimbursement program for the upsize. Alpha Engineering has preliminary 

designed the water tank, booster pump, and other water elements as shown on the preliminary plat.  

Power 

Power will access the project in a similar location to sewer as it traverses the hillside from Shadow 

Mountain Mobile Estates along 450 North. The power system has been coordinated with the city power 

department and the appropriate easements obtained.  



 

 
 
KACHINA RIDGE 

UDOT Access 

An interchange has been designed to provide access to both the proposed Kachina Ridge community as 

well as improve the accessibility to the existing residents on the south side of the highway. Access is 

being provided via an underpass to the site with on and off ramps in each direction. UDOT has reviewed 

and provided the initial approvals per applications made by Forsgren Engineering. 

Sensitive Lands 

Due to the steep slopes above and below the project site, a sensitive lands application is required and has 

been concurrently submitted with this application. The hillside has been designated and grading 

disturbance has been restricted beyond the slope line limits. The intent of the preliminary plat and initial 

subdivision improvements is to provide grading and improvement of streets, general utility infrastructure 

to each large lot and townhome sites. The individual large lots will require further grading and drainage 

improvements once a development site plan and applicable applications are made to the city at time of 

development request.  



1350 South Sandhollow Road, Hurricane, UT 84737 
phone: 435.635.2348 

email: ashcreek@infowest.com 
 

 

April 21, 2025 

 

Hurricane City 

Gary Cupp 

127 N. 870 W. 

Hurricane, UT 84737 

 

Subject: Kachina Ridge  

 

Gary, 

 

There is sewer capacity for this project. The developers understand and agree that they will need to get plan 

approval for the sewer system.  

 

After approval, they agree to pay all costs associated with construction and impact fees.  Please let us know if 

you have any questions. 

 

 

Sincerely, 

 

 

 

Amber Gillette, P.E. 

Engineer 

Ash Creek Special Service District 
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795 East Factory Drive, St. George, UT 84790 • Phone (435) 986-0566 • Fax (435) 986-0568 

November 17, 2021 

 

MRCI 

Attn: Ted Fullerton 

782 South River Road #289 

St. George, Utah 84790 

 

Subject: Geotechnical Investigation Report 

  Kachina Ridge 

  Hurricane, Utah 

  Landmark Project No.: 210793 

 

Ted: 

 

As requested, we have completed our Geotechnical Investigation for the above noted project. Our 

geotechnical recommendations, along with our field and laboratory data are presented in this 

report. 

 

Our field investigation for this project consisted of seven (7) borings and five (5) test pits located 

across the site. The borings extended to between 14 and 21.5 feet below the ground surface. The 

test pits each extended to between 2 and 9 feet below the ground surface. Soils on-site 

predominantly consisted of sands and silts with varying amounts of gravel and relatively thin 

layers of weak to moderately hard mudstone underlain by limestone and basalt bedrock. On-site 

soils were loose to very dense and dry to slightly moist. Ground water was not encountered in the 

borings or test pits at the time of our investigation. Site grading and general foundation 

recommendations are detailed in Section 5.0 of this report. Foundation recommendations are 

provided in Section 6.0 of this report. The on-site sandy and silty soils, free from organics and 

other debris are suitable for use as structural fill. 

 

Please feel free to contact our office at (435) 986-0566 if you have any questions. 

 

Sincerely, 

LANDMARK TESTING AND ENGINEERING 

 

 

 

Steven Wells, P.E. 

Geotechnical Manager 
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1.0 INTRODUCTION 

This report presents the results of Landmark Testing & Engineering’s geotechnical investigation 

for a 34-acre project site in Hurricane, Utah with residential and commercial development. Figure 

A-1 is a Vicinity Map showing the project location relative to surrounding features. Figure A-2A 

is a Site Map showing the proposed project layout and the approximate location of the borings and 

test pits completed for this investigation. 

 

This investigation was completed to assist in developing opinions and recommendations 

concerning site earthwork and foundation design. 

2.0 PROPOSED CONSTRUCTION 

We understand that construction will consist of high-density housing, commercial buildings, and 

pools. Structures will include condos, townhomes, and a hotel with amenities and associated 

roadways and parking. The condos and hotel are anticipated to be 4- to 5-stories. Townhomes are 

expected to be 2-stories. We understand that many structures are to have below ground parking. 

Access to the site from Highway 59 will include an underpass. We anticipate that typical cuts and 

fills on the site will be on the order of 8 feet with localized areas of fill approximately 15 feet. 

 

Anticipated structural loads for two story townhouses and any other one to two story structures 

will be on the order of 1,200 to 2,500 pounds per lineal foot. 

 

Structural loads for the 4- to 5- story buildings have not been provided. However, we anticipate 

structural loads for columns to be on the order of 500 kips. Strip loads for the 4- to 5- story 

buildings are expected to be on the order of 6 to 10 kips per lineal foot. Recommendations based 

on these anticipated loads are provided in Section 6 of this report. Any significant changes to the 

anticipated development and structural loads should be reviewed by Landmark to evaluate the 

continued applicability of the recommendations contained in this report. 

3.0  SITE SETTING 

3.1 SURFACE CONDITIONS 

The projected trace of the Hurricane Fault line is located to the west and east of the project site. 

The project site is approximately 300 to 350 feet higher than the valley to the west and 500 feet 

higher than the Virgin River to the north. 

 

The project site is located to the north of Highway 59 at the top of the hill to the east of the City 

of Hurricane. There is a general slope down to the north with an elevation difference of 

approximately 30 to 50 feet across the site. The site is undeveloped with moderate vegetation 

consisting of desert shrubbery, field grasses, and cacti. There are occasional dirt roads traversing 

the site. To the east of the site the land rises up to 300 feet. 
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3.2 GEOLOGIC SETTING 

The site traverses multiple geologic units. The western portion of the project site is mapped as part 

of the Volcano Mountain lava flow (middle Pleistocene, Qbv). The eastern portion of the site is 

mapped as Fossil Mountain Member of the Kaibab Formation (Lower Permian, Leonardian, Pkf). 

The middle portion of the site is mapped as alluvial and colluvial deposits (Holocene to upper 

pliestocene, Qac) underlain by the two bedrock formations. These geologic formations are outlined 

as follows: 

 

Qbv: Medium- to dark-gray to grayish-black, fine- to medium-grained alkali basalt (Qbv) with 

sparse olivine phenocrysts; erupted from a vent at Volcano Mountain (Qbvc) southwest of 

Hurricane 

 

Pkf: Lithologically uniform, light-gray, thick-bedded, fossiliferous limestone and cherty 

limestone, abundant reddish-brown, brown, and black ribbon chert and irregular chert 

nodules that locally make up 20 to 40% of the rock; forms a prominent cliff in the Hurricane 

Cliffs and Beaver Dam Mountains 

 

Qac: Poorly to moderately sorted, generally poorly stratified, clay- to boulder-size, locally 

derived sediment deposited principally in swales, small drainages, and the upper reaches 

of large streams by fluvial, slope-wash, and creep processes. 

 

3.3 GEOLOGIC HAZARDS 

Fault Rupture 

At the project location the projected trace of the Hurricane Fault branches out from the bottom of 

the hill to the west to the east as shown on Figure 2A. Therefore, the site is surrounded by the 

hurricane Fault to the east and west. As such the project side is mapped as a “surface-fault-rupture-

hazard special-study zone. The special-study zones established for well-defined faults extend for 

500 feet on the downthrown side and 250 feet on the upthrown side of each fault. Normal faults 

are classified as well defined of Utah Geological Survey. Because their location is uncertain, the 

special-study areas around buried or approximately located faults are broader, extending 1000 feet 

on each side of the suspected trace of the faults.”1  

 

Exposed traces of the Hurricane Fault are present north and south of the project. It should be 

understood that the exact location of fault lines is not always known and that fault lines do not 

consist of one single line. It is likely that there is evidence of the Hurricane Fault located 

throughout the project site. Depending on the final layout of the project, additional studies may be 

required to better define fault traces to ensure adequate setbacks for residences.  

 

The trace of the Volcano Mountain Faults is located approximately 2.5 miles to the west of the 

site. The Washington fault is located approximately 11.5 miles west of the site. The most recent 

movement of the Volcano Mountain, Washington faults is considered Quaternary, which classifies 

the faults as active. Strong ground motion associated with movement along the Volcano Mountain, 

 
1  Geologic Hazard Mapping and Data Custom Report, https://geology.utah.gov/apps/jay/tests/hazards/report/, retrieved October 28, 

2021 

https://geology.utah.gov/apps/jay/tests/hazards/report/
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Washington, Hurricane faults or other faults associated with the Intermountain Seismic Belt is 

possible. 

 

Liquefaction 

Liquefaction is the sudden loss of shear strength in the soil due to the build-up of excess pore water 

pressure.2 This can occur when the soil is subjected to intense shaking such as during a seismic 

event. The soils that are most susceptible to liquefaction are loose, saturated sandy soils with a low 

fines content (material passing the #200 sieve).  

 

The soils on site consisted of loose to dense sands and silts with varying amounts of gravel and a 

relatively high fines content. Groundwater was not encountered in the borings or test pits at the 

time of our investigation. Therefore, the potential for liquefaction is considered low. 

 

Rockfall 

The north side and west side of the project site are mapped as being in a moderate and high rockfall 

hazard area, respectively. “High rockfall hazard areas include canyon cliffs and other near-vertical 

slopes not undercut by erosion of underlying units and lack obvious discontinuities and 

overhanging rock masses but are still capable of producing damaging rockfall. These areas also 

include steep mountainous areas (slopes greater than 20 degrees) where bedrock units highly 

susceptible to rockfall crop out in the slope rather than forming a capping unit. Also included are 

mountainous areas where bedrock units moderately susceptible to rockfall crop out on slopes 

greater than 35 degrees. 

 

“Moderate rockfall hazard includes areas where bedrock units moderately susceptible to rockfall 

crop out on 20- to 35-degree slopes, and where bedrock units with low rockfall susceptibility crop 

out on slopes greater than or equal to 35 degrees.”3  

 

The areas on site mapped as having a moderate and high rockfall hazard are to the east and north 

of the anticipated construction. 

 

Instability of Basalt Slope 

The basalt along the western and northern sides of the project site is highly fractured in columnar 

jointing and leans away from the main body of the basalt. Columnar jointing of the basalt is 

common during cooling. Typically, these joints extend back away from the slope. We recommend 

that structures be constructed a minimum of 30 feet from the edge of basalt slopes to minimize 

damage from potential slope instability. IBC recommends a setback from the toe of 2 times the 

slope height or a maximum of 15 feet. A setback of 1/3 of the slope height or a maximum of 40 

feet is recommended for structures built adjacent to slope crests. 

 

3.4 SEISMICITY 

The average shear wave velocity of the upper 100 ft (Vs,100) of the site soil profile on the project 

was determined by conducting a seismic refraction survey in accordance with the Refraction 

 
2  Coduto, Donald P. (1999), Geotechnical Engineering: Principles and Practices, Prentice Hall, Upper Saddle  River, NJ 
3  Geologic Hazard Mapping and Data Custom Report, https://geology.utah.gov/apps/jay/tests/hazards/report/, retrieved October 28, 

2021 

https://geology.utah.gov/apps/jay/tests/hazards/report/
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Microtremor (ReMi) method. The location of where the seismic survey was conducted is shown 

on Figure A-2A. The result of the ReMi shows that the Vs,100 of the site is 1,768 ft/sec, which 

classifies the site as “C.” These results correlate well with soils encountered in the borings. 

Bedrock was encountered between 14 and 19 feet in two of the borings and between 2.5 and 6 feet 

in two of the test pits. The shear wave velocity, as shown on the Shear Wave Velocity Profile in 

Appendix C, dramatically increases at 17 feet, indicating the presence of bedrock. This depth 

correlates well with the depth at which bedrock was encountered in our borings.  

 

Seismicity at the site was determined using the Structural Engineers Association (SEA), OSHPD 

Seismic Design Maps website. The following values are presented to assist with seismic design. 

 

 Latitude = 37.18558 North, Longitude = 113.27494 West 

 Site Class = C (Very Dense Soil and Soft Rock), based on ASCE 7-16 (Table 

20.3.1) as referenced in 2018 IBC 1613.2 

 
 

Period (sec) 
 

Sa (g) 
 

Site Class 

0.2 0.613 SS B/C 

1.0 0.202 S1 B/C 

0.2 0.513 SDS C 

1.0 0.202 SD1 C 

(2016 ASCE-7-16, SEA, Structural Engineers Association, https://seismicmaps.org/) 

4.0 INVESTIGATION  

4.1 FIELD INVESTIGATION 

In 2005 Landmark completed a geotechnical report for proposed construction on-site. Thirteen test 

pits were excavated to a depth of 2 to 10 feet below the existing grade. Soils encountered in the 

2005 investigation consisted of gravels, silty sand, silt, lean clay and basalt. 

 

To investigate the subsurface soil conditions for the current proposed construction, a total of 7 

borings and 5 test pits were completed in the proposed construction. Borings were excavated across 

the site and test pits were focused along Highway 59 on the southern portion of the project. 

 

Soils encountered in the test pits and borings consisted of loose to dense silty sand and sandy silt 

with varying amounts of gravel. There were occasional layers of mudstone between 0.5 and 1.5 

feet thick located between 9.5 and 21 feet. Basalt bedrock was encountered in borings and test pits 

along the western portion of the project site and limestone bedrock along the eastern portion of the 

project site. 

 

For a detailed description of the subsurface soils encountered in the borings and test pits, please 

see the boring logs and test pit logs on Figures A-3 through A-12. A key to the symbols and soil 

classifications used on the logs is presented on Figure A-13. 

 

 

https://seismicmaps.org/
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4.2 LABORATORY TESTING 

Samples from the borings and test pits were returned to our St. George, Utah laboratory for testing. 

Tests performed on the samples included moisture content and unit weight tests, mechanical sieve 

analyses and Atterberg Limits tests to aid in soil classification, consolidation tests to aid in 

excavation recommendations, and a soluble sulfate test. Laboratory test results are shown on the 

boring and test pit logs on Figures A-3 through A-12 and on the laboratory summary sheet on 

Figure A-14. 

 

Mechanical sieve analyses and Atterberg Limits tests predominantly classified the samples from 

the borings and test pits as silts and sands with varying amounts of gravel. 

 

Moisture contents of the soils ranged from 1.0 to 11.6 percent with an average moisture content of 

approximately 5 percent. Dry unit weights of samples from the borings ranged from 74.7 to 108.2 

pcf with an average dry density of approximately 98.5 pcf. 

 

A total of 4 consolidation/swell tests were completed on samples from the borings. The samples 

from borings B-3 at 10.5 feet and boring B-7 at 21 feet collapsed 0.7 and 3.9 percent, respectively, 

showing a low to high collapse potential. The samples from borings B-4 at 11 feet and B-5 at 21 

feet swelled 0.2 and 2.1 percent, respectively, showing a low to high swell potential. Consolidation 

curves are shown on Figures 15 through 18. 

 

4.3 ANALYSIS and CONCLUSIONS 

Our field and laboratory test results indicate that the soils on-site predominantly consisted of loose 

to dense silty sands and sandy silts with varying amounts of gravel. Groundwater was not 

encountered in the borings or test pits. Occasional layers of clayey mudstone were encountered in 

borings B-3, B-5, and B-6. Mudstone layers were easily drilled and ranged between 0.5 and 1.5 

feet thick. 

 

Settlement analyses were performed on the soils based on the field conditions and consolidation 

tests. The results of the field and laboratory testing show that fill soils have a low to moderate 

collapse potential and low densities. 

 

We recommend that loose and collapsible soils beneath footings be excavated prior to 

construction. Specific recommendations for heavily loaded footings are provided in section 6.2. 

General recommendations for the earthwork and foundations are outlined in Sections 5.0 and 6.0 

of this report. 

5.0 SITE GRADING AND EARTHWORK 

5.1  GENERAL GRADING 

The majority of the site is covered in moderate vegetation. Initial site preparations should include 

clearing and grubbing the site. We anticipate that grubbing the upper 3- to 6-inches of the site will 

remove the majority of the roots.  

 

A grading plan and finish floor elevations have not been provided. However, we understand that 

cuts and fills across the site will be on the order of 7 to 8 feet with localized cuts up to 15 feet. The 
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following excavation and earthwork recommendations assume minimal cuts and fills. Therefore, 

structures that will have significant cuts and fills will require site specific excavation 

recommendations. 

 

5.1.1 TOWNHOUSES, CONDOS, AND HOTELS 

The building pad areas should be excavated as outlined in the site map on Figure A-2B. We 

understand that the hotel will have underground parking. We are unaware which of the other 

buildings will have a basement level. Excavation requirements for structures with basements will 

be different than for at-grade structures. Building pad excavations should extend a minimum of 5 

feet beyond the building pad, horizontally, where possible. 

 

Footing excavations should extend to depths sufficient to allow for the minimum amount of 

structurally placed soils as outlined in section 6.2. 

 

For all excavations, once the excavations are complete, the upper 8-inches of soil in the bottom of 

the excavations should be scarified, moisture conditioned to within 2 percent of the optimum 

moisture content and compacted to a minimum of 90 percent of the maximum dry density as 

determined by ASTM D-1557. 

 

The excavated, on-site silty and sandy soils are suitable for use as structural fill in the lower portion 

of the backfill, provided they are free of organics, rocks larger than 6-inches in dimension and 

other deleterious materials and are placed according to structural fill standards as subsequently 

outlined. 

 

Due to the high corrosive potential of the on-site soils, we recommend that the upper 1 foot of soil 

beneath all footings and floor slabs consist of imported, granular, structural fill. 

 

5.1.2 UNDERPASS 

We understand that an underpass will be constructed to provide access from Highway 59. Test pit 

TP-2 was excavated on the north side of Highway 59 in proximity to the underpass. Limestone 

bedrock was encountered in the test pit at a depth of 6 feet. We anticipate that the excavation for 

the underpass will encounter limestone bedrock. 

 

Our experience shows that limestone in the area is highly corrosive. Therefore, if the excavation 

is terminated in limestone bedrock, we recommend that the excavation extend to allow for a 

minimum of 1 foot of imported, granular structural fill. We anticipate that the use of specialized 

construction equipment such as a single tooth ripper or a hammer hoe will be required to excavate 

the limestone. 

 

If the bottom of bedrock is not encountered at the bottom of the underpass structure, we 

recommend that the excavation be excavated to allow for the placement of 1 foot of structural fill 

immediately underneath the structure. 

 

Since the underpass will be built on a state road, structural fill underneath the underpass and as 

backfill against the walls of the underpass should meet UDOT Standard Specification 02056. 
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5.1.3 POOLS 

The on-site soils are conducive for a pool, however; the owners should be informed of the risks 

involved in construction of a swimming pool. The introduction of water to subsurface soils will 

likely result in excessive differential movement, not only in the pools but in nearby structures as 

well. Moisture control recommendations to mitigate differential movement include but are not 

limited to the following: 

 

• Plumbing is a significant source of leaks. All plumbing should be fully leak tested and 

approved prior to filling of the pool. 

• The water level in the pool should be strictly monitored and any leaks repaired 

immediately. 

• The pool should be located as far as possible from existing structures.   

 

It should be noted that even if all these mitigation actions are followed, there is still a possibility 

of subsurface soils becoming saturated, causing differential movement in the pool and other nearby 

structures. If you have any questions, please let us know. 

 

5.1.4 RECREATIONAL COURTS 

We understand from the provided site map that there will be tennis/pickleball courts built to the 

east of the hotel. We recommend that the court be underlain by a minimum of 3 feet of structurally 

placed soils. The courts are located in an area with shallow anticipate bedrock. The excavation 

may terminate prior to 3 feet in areas where bedrock is encountered. However, if bedrock is 

encountered within 1 foot of the finished elevation, the excavation should extend to allow for a 

minimum of 1 foot of structurally placed soils underneath the court. The court should not transition 

from being established on bedrock to structural fill. 

 

Consideration may be given to establishing the court of a post tensioned slab. The slabs should be 

established on a minimum of 2 feet of suitable structural fill, placed as previously discussed. 

Typically, for ease of construction and shaping, the concrete is underlain by 6-inches of road base. 

The road base may be included as part of the recommended 2-feet of structural fill. Depending on 

the structural design, a vapor barrier may or may not be required. If required, a leveling course of 

sand on the order of 4-inches thick should be placed over the vapor barrier to minimum damage to 

the barrier during concrete placement.  

 

Post tensioning of slabs is generally performed to minimize cracking or damage due to expansive 

soils. The soils which will underlie the imported, structural fill are not expansive, therefore, post 

tensioning can be limited to BRAB Type II where reinforcing is minimal and used mainly for crack 

control. However, for ease of post-tensioning, a thickened edge is generally constructed to aid in 

the tensioning process. A minimum thickened edge 12-inches deep and extending 12-inches 

laterally is normal, however, if used the final dimensions of a thickened edge should be determined 

by the structural engineer designing the post-tensioned slab.  

 

We do not recommend that the post-tensioned slabs be established directly on the fine grained, 

silty subgrade. However, if this scenario were to occur the following parameters are provided to 

assist with post-tensioned slab design: 
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1. Allowable bearing capacity - 1,800 psf for foundations established on structural fill. 

2. Edge Moisture Variation Distance (Em) -  

Center Lift Condition - 5 feet 

Edge Lift Condition - 2.5 feet 

 

3. Differential Soil Movement (Ym) -  

Center Lift Condition - 1/8 to 1/4 inches* 

Edge Lift Condition - None* 

4. Clay Properties** -  

LL = 23, PI = 4 

*Based on percent swell under 1,000 psf surcharge of less than 4% .  

**Based on Atterberg Limits tests performed for the Geotechnical Investigation Report, Landmark 

Project 05571. 

 

5.2 FILL PLACEMENT AND COMPACTION 

All fill to be placed for support of footings and slabs-on-grade should be considered structural fill. 

On-site sands and silts are suitable for use as structural fill in the lower portion of the building pad 

areas, provided they are free from organics and other deleterious materials and are placed 

according to structural fill recommendations as subsequently outlined. Imported, granular fill 

should be well-graded, non-expansive, and free of organics and all deleterious materials. Cobbles 

and boulders up to 24 inches in dimension are acceptable in lower portions of the fill. Soils used 

for granular, imported, structural fill within 2 feet of the bottom of footings should meet the 

following specifications and preferably would classify as gravel. 

 

 GRADATION PERCENT PASSING 

3- inch 100 

1 ½ -inch 80-100 

No. 200 sieve 10-25 

ATTERBERG LIMITS 

Liquid Limit 30 or less 

Plasticity Index 9 or less 

 

Material not meeting the above requirements may be suitable for use as structural fill at the 

discretion of the geotechnical engineer. Samples of structural fill should be submitted for testing 

prior to being transported to the site.  

 

Any on-site soils used as structural fill or imported structural fill should be compacted to the 

following specifications. 
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FILL PLACEMENT AND COMPACTION 

Maximum lift thickness 8-inch (loose) 

Minimum compaction 95% ASTM D-1557 

Compacted Moisture Content within 2% of optimum 

 

Compaction of structural fill should be completed with equipment suitable for the conditions 

encountered in the field such that compaction requirements are met, including those areas that may 

be inaccessible to large rolling compactors. All structural fill should be evenly spread on a 

horizontal plane in eight-inch loose lifts. Each eight-inch lift of structural fill material placed at 

the site should be tested for compliance with the required relative compaction and moisture content 

prior to proceeding with additional lifts. 

 

5.3 LIGHTLY LOADED ELEMENTS  

Exterior concrete slabs on grade should be established on a minimum of 6-inches of imported, 

granular structural fill underlain by one foot of structurally placed, on-site soils and 8-inches of 

scarified and recompacted on-site soils. Structural fill, including any road base, should be 

compacted to a minimum of 95 percent of the maximum dry density as determined by ASTM D-

1557. Compaction and gradations of soils underlying curb and gutter and sidewalks should meet 

Hurricane City specifications. 

 

6.0 FOUNDATION & CONSTRUCTION CONSIDERATIONS 

Soil preparations for footings will vary by the location of the structure on site and the structural 

load on the footing. The following sections provide recommendations for footings for the relatively 

light 2-story structures and heavier 3- to 5-story structures. Landmark has not been provided with 

a grading plan. Therefore, structures with large cuts and fills will require site specific excavation 

recommendations. Due to the high corrosive potential of on-site soils, all footings should be 

underlain by a minimum of 1 foot of imported, granular fill. 

 

6.1  TWO-STORY STRUCTURES 

The following recommendations apply to conventional strip and spot footings for the two-story 

townhouses and condos. Footings may be established on a minimum of 12-inches of structurally 

placed, imported, granular, structural fill overlying structurally placed, on-site soils as indicated in 

section 5.0. Foundation excavations should be visually observed and tested by qualified personnel 

prior to placement of reinforcing steel or concrete. Additional foundation recommendations are 

subsequently presented. 

 

DESCRIPTION VALUE 

Foundation Type Continuous or spread footings 

Bearing Material 
Structurally placed, imported, granular, fill 

overlying on-site soils 
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DESCRIPTION VALUE 

Allowable Bearing Capacity 2,000 psf on structural fill* 

Minimum embedment depth below finished grade 12-inches (for frost and confinement) 

Minimum footing width 

12 inches (continuous) for single-story 

18-inches for two stories 

24-inches (isolated spread) 

Total estimated settlement 1-inch 

Total differential settlement less than 3/4 inch 

 

The allowable bearing capacity is based upon dead load plus long-term live load. A one-third 

increase in allowable bearing capacity for short duration loads such as wind or seismic loads is 

permitted with the alternative load combinations given in Section 1605.3.2 of the IBC. 

 

* The allowable bearing capacity of 2,000 psf is for footings established 1 foot below finished 

grade. This capacity may be increased 250 psf for every foot the foundations are established below 

1 foot below finished grade up to a maximum bearing capacity of 2,500 psf. 

 

6.2  THREE- to FIVE-STORY STRUCTURES 

To adequately support anticipated footing loads for 3- to 5-story condos and hotels, we recommend 

that excavations for heavily loaded spread and spot footings be excavated to allow for the specified 

imported, granular, structural fill. Excavation recommendations include:  

 

FOUNDATION TYPE 
DEPTH OF STRUCTURAL 

FILL BELOW FOOTINGS* 

MINIMUM WIDTH OF 

FOOTING* 

Isolated columns 50 to 100 kips 2 feet 7 feet 

Isolated columns 100 to 200 kips 3 feet 10 feet 

Isolated columns 200 to 300 kips 5 feet 12.5 feet 

Isolated columns 300 to 400 kips 5.5 feet 14.25 feet 

Isolated columns 400 to 500 kips 6.5 feet 16 feet 

Continuous footings up to 10 klf 2 feet 5 feet 

 

*Footing widths and depth of imported granular fill for columns with different loads than those 

assumed can be provided upon request. Footing widths and depth of structural fill may change 

depending upon subsurface conditions. Excavations may terminate shallower than specified in the 

table if bedrock is encountered in the bottom of the excavation. 
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6.3  UNDERPASS 

We anticipate that the underpass structure will consist of cast in place footing and floor slab and 

precast concrete sections. The structural load will be distributed across the width of the bottom 

slab of the sections. The tunnel will not have footings. The bottom slab of the precast concrete 

sections at the bottom of the tunnel will distribute the loads. 

 

We recommend that the excavation for the tunnel extend to allow for a minimum of 2 feet of 

structural fill to be placed immediately below the bottom of the tunnel. Due to the presence of 

highly corrosive on-site soils, we recommend that the upper 1 foot of structural fill be imported 

structural fill. 

 

If limestone or basalt bedrock are encountered within 2 feet of the footings, the allowable bearing 

capacity of the soil will be 4,000 psf. If bedrock is not encountered within 2 feet of the bottom of 

the footing elevations, the bearing capacity will decrease by 500 psf for each foot more than 2 feet 

above bedrock to a minimum bearing capacity of 2,000 psf. 

7.0 FLOOR SLABS 

It is recommended that concrete floor slabs be constructed on a pad that has been prepared as 

previously indicated. A minimum of 4-inches of relatively free-draining material should be used 

beneath the slab in order to help distribute floor loads, break the rise of capillary water, and aid in 

the concrete curing process. Alternatively, 6 inches of road base may be used in place of the free 

draining-material. 

 

Concrete slabs should be designed using rebar reinforcement and frequent crack control joints to 

help control normal shrinkage and stress cracking. Concrete placement and curing should meet 

ACI4 requirements including following hot or cold weather placement recommendations, when 

appropriate. If a moisture-sensitive floor covering will be installed, we recommend that a vapor 

barrier be installed beneath the concrete slab. The moisture sensitivity of floor finishes, anticipated 

project conditions, and the potential effects of slab curling and cracking should be considered in 

determining if the barrier should be placed directly beneath the slab or beneath the free-draining 

gravel (see ACI 302.IR-96 for more information regarding vapor barrier location). If the vapor 

barrier is installed directly beneath the slab, measures should be taken to minimize excessive slab 

curl such as reduced joint spacing and use of a low shrinkage (low water-cement ratio) mix. 

8.0 LATERAL EARTH PRESSURES 

Lateral loads imposed on footings may be resisted by the development of passive earth pressures 

against the sides of footings and friction between the base of the footing and the supporting soils. 

Lateral earth pressure values are presented in the following table. 

 

 
4
 American Concrete Institute 
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Case Evaluated Soil Type Value 

Active On-site sand/silt 
37 psf/ft 

58 psf/ft (with seismic) 

At-Rest On-site sand/silt 56 psf/ft 

Passive On-site sand/silt 
390 psf/ft 

330 psf/ft (with seismic) 

Seismic Coefficient IBC 1610 0.081 

Coefficient of friction 

tan(φ*0.6) where φ = 34 

Imported, granular, 

structural fill 
0.37 

 

The lateral earth pressures presented do not include any safety factors except where the friction 

angle (φ) used to determine the coefficient of friction has been multiplied by 0.6 to account for 

smooth contact conditions. The pressures also assume horizontal backfill and that the backfill is in 

a drained condition with no build-up of hydrostatic pressure. The additional effects of sloping 

backfill, surcharge, structural loads and groundwater conditions should be included in calculating 

lateral earth pressures. Backfill should be placed in accordance with the requirements of structural 

fill except that backfill in landscape and areas that will not be subject to structural loadings may 

be reduced to 90% of the maximum dry density as determined by ASTM D-1557. 

 

Basement / retaining walls should be designed to resist the lateral earth pressured listed above.  

Basement backfill should be placed subsequent to floor slab and floor joist construction. 

Otherwise, the walls should be braced to prevent lateral movement and cracking. Backfill should 

be placed in accordance with the requirements of structural fill except that backfill in landscape 

and areas that will not be subject to structural loadings may be reduced to 90% of the maximum 

dry density as determined by ASTM D-1557. It is recommended that relatively light, manually 

propelled compactors be used within 5 feet of the walls and that compactors used beyond 5 feet be 

limited in weight to 3,000 pounds. We suggest that the below grade portion of the basement walls 

be damp-proofed with an impervious damp-proofing agent or membrane. 

9.0  MOISTURE CONTROL 

This soils report provides recommendations for site preparation and foundation design. Inadequate 

surface drainage or failure to control moisture will result in excessive differential movement of 

foundations, slabs, and walkways, and structural damage will occur regardless of the site 

preparation. The following moisture control measures are highly recommended:  

 

1. The ground surface should be graded to drain surface water away from footings in all 

directions. A minimum grade of 5% (IBC 1803.3) in the first 10 feet is recommended. 

Impervious surfaces such as concrete walkways and asphalt pavement adjacent to the 

structures are effective in reducing the potential for water migration beneath foundations 

and slabs and should be considered in design. Impervious surfaces such as asphalt or 

concrete within 10 feet of the building foundation should be sloped a minimum of 2% 

away from the building. 
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2. Xeriscape (landscaping that eliminates the need for supplemental irrigation of plants) is 

recommended within 10-feet of the building foundations. Bubblers, although more 

efficient than sprinkler irrigation, still have a significant potential of introducing 

excessive water into the ground and saturating foundation soils. Bubblers are not 

recommended in the 10-foot buffer zone area. As an alternative, sealed bottom planter 

boxes may be used. 

 

3. Grass should not be placed within 10-feet of the foundation. Grass, if planted, should 

have a minimum slope of 5% away from the foundation.   

 

4. Roof runoff should be collected, and downspouts should be designed to discharge 

collected water a minimum of 10 feet beyond the building footprint. 

5. Inadequate compaction of utility trench backfill provides a conduit for water migration. 

All utility trenches within the building footprint and extending 5 feet beyond the footprint 

should be backfilled with structural fill similar to that approved for the foundations. 

Backfill adjacent to structures should be compacted to at least 90 percent of the maximum 

dry density as determined by ASTM D-1557 and the minimum slope requirements should 

be followed. Backfill beneath structures should be compacted to at least 95% of the 

maximum dry density. 

 

6. Grading should be such that surface water is directed away from all cut and fill slopes 

and collected only in channels protected against erosion. Water should not be allowed to 

pond on-site.  

 

It should be emphasized that final grading and landscaping generally occurs after construction of 

the structure and observation of these features is outside of normal geotechnical inspection and 

observation. The owner/contractor is responsible to ensure that these surface drainage and moisture 

control recommendations are followed throughout the life of the structure. 

10.0 ASPHALT PAVEMENT DESIGN  

Design of the pavement sections is based on the procedures outlined in the 1993 Guidelines for 

Design of Pavement Structures by the American Association of State Highway and Transportation 

Officials (AASHTO). For traffic loading we assumed a traffic index T.I. of 5.5 for residential 

streets and the parking lots, which is standard for residential streets accommodating light traffic, 

and a traffic index of 7.0 for more heavily loaded areas. Based on the soils encountered in the test 

pits, CBR value of 6 was used in pavement design.  

 

For pavement design, the following design parameters have been assumed: 

 Pavement Design Life - 20 years 

 Structural Layer Coefficients  

   - Asphalt = 0.42 

 - Road Base = 0.12 

     - Subbase = 0.08 
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Based on design parameters, the following pavement section is provided. 

 

Street Asphalt Thickness (inches) Road Base Course (inches) 

Subbase Course 

(inches) 

T.I. = 5.5 3.0 8.0 NA 

T.I. = 7.0 3.5 8.0 10.0 

 

Transition sections leading to and from Highway 59 should match the existing pavement sections. 

Initial site preparations of the asphalt paved sections should include clearing and grubbing the 

upper 3- to 6-inches of soil to remove all roots. Recompacted on-site soils should be compacted to 

a minimum of 95% of the maximum dry density as determined by ASTM D-1557. Base course 

and subbase soils should be from Hurricane City approved sources and should be compacted to 

meet Hurricane City Specifications. Asphaltic concrete and base course materials should be tested 

prior to site delivery and during placement for conformance with project specifications. 

11.0 SOIL CORROSIVITY  

A soluble sulfate content test was conducted on the sample from boring B-2 at 5 feet. The soluble 

sulfate content of the soil was shown to be 3.39 percent. As such, site soils would classify as having 

severe corrosive potential to concrete structures. Therefore, it is recommended that concrete mixes 

be designed for sulfate exposure category S3. It is recommended that all concrete be designed in 

accordance with ACI 318, R19.3. Buried pipes should be plastic (PVC or HDPE) instead of metal, 

where possible. 

12.0 LOW IMPACT DEVELOPMENT (LID) SITE SOILS DATA   

If the LID design approach is implemented on the project, we anticipate it will be based on LID 

guidance set forth by Dixie Storm Water Coalition (DSWC) in the document, “Green 

Infrastructure and Low-Impact Development Application Guidance for Washington County, 

Utah” updated June 12, 2020. 

 

The site soils data provided in Table 1 is to aid the evaluation and selection process of applicable 

BMPs based on Figure 2 – Applicability Matrix Flow Chart and Table 3: Region Applicability 

Matrix found in the above-mentioned DSWC document. The data provided in Table 1 is based on 

our geotechnical investigation and attached report, “Custom Soil Resource Report for Washington 

County Area, Utah.” 

 

Table 1 – Site Soils Data 

Category Data Notes 

Depth to Groundwater > 21.5 Feet 
Applicable borings were drilled to max. depth 

of 21.5 feet with no indication of groundwater.  

Depth to Bedrock 2.5 ft to 
Applicable borings and test pits encountered 

basalt and limestone bedrock between 2.5 and 
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Table 1 – Site Soils Data 

Category Data Notes 

> 21.5 

Feet 

19 feet. There were also borings that extended 

to 21.5 feet where bedrock was not 

encountered. 

Hydrologic Soil Group 

(HSG) 
A See attached report, Page 13 

Infiltration Rate (in/hr) 2 to 6 See attached report, Page 13 

Expansive Soils Risk* Low 
Thin layer of expansive mudstone encountered 

at 20 ft (2.1% swell) 

Collapsible Soil Risk* Low to high Between 0.2 and 3.9% based on collapse tests 

Gypsiferous Soils High As per section 11 of this report 

Liquefaction Risk Low As per section 3.3 of this report 

* Minimum horizontal clearances of BMPs from infrastructures must exist to mitigate 

potential risk and destabilization of underlying soils. Recommended moisture control 

measures found in this report should be followed. 

13.0 FOUNDATION REVIEW AND TESTING 

This report has been prepared to assist in project design and construction. Variations from the 

conditions portrayed in the exploratory investigation may occur which are sometimes sufficient to 

require modifications to the design. In order to incorporate recommendations provided into actual 

field conditions and to confirm that the project specifications are implemented, we recommend 

that observation and testing be performed during construction to monitor over-excavation, grading, 

and preparation of soils upon which foundation elements or structural loads may be established. 

 

Landmark does not determine the location of the over-excavations or the location of the 

constructed structures. The builder is responsible to ensure that the construction footprints are 

entirely within the improved building pad areas. 

14.0 LIMITATIONS 

The exploratory data presented in this report were collected to provide geotechnical design 

recommendations for this project and subsurface site descriptions represent conditions observed 

at the time and at the location explored. The investigations may not be indicative of subsurface 

conditions beyond the investigation locations and conditions may change with passage of time.  

If subsurface conditions are encountered that are significantly different than those reported herein, 

Landmark should be contacted immediately for the continued applicability of the 

recommendations. In the event changes to the project are made that differ from those presented in 

this report, Landmark should be made aware of the changes. Landmark will provide written 

verification that the recommendations and conclusions remain valid or that modifications are 

required. 
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This report has been prepared to assist in project design and construction. We respectfully request 

the opportunity to review the final design drawings and specifications in order to determine 

whether the assumptions and recommendations presented herein are applicable to the anticipated 

designs. 

 

This report is not intended to be used as a bid document. Any information concerning the 

environmental conditions of the site is beyond the scope of this geotechnical study. This 

geotechnical report has been prepared to meet the specific needs of our client and may not be 

appropriate to satisfy the needs of other users. 

 

Site conditions and standards of practice change, therefore, we should be notified to review and 

update the report and its recommendations if construction is not commenced within 3 years of the 

date it was issued. 

 

 

LANDMARK TESTING & ENGINEERING

 

 

 

 

 

 

Kent Nelson, P.E. 

Project Engineer 

 

Reviewed by: 

 
Steve Wells, P.E. 

Geotechnical Manager 
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PROJECT NAME Kachina Ridge
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SILTY SAND (SM), loose, dry, subangular gravel, light brown

Grades weakly cemented, abundant subangular gravel up to 1
inch, light brown to white

Grades with anhedral fine gypsum

Grades gravelly and dense from 8 to 8.5 feet, difficult drilling
POORLY GRADED SAND WITH SILT (SP-SM), medium
dense, slightly moist, no gravel, light brown

MUDSTONE, soft to medium hard, light brown

Basalt, dense, vesicular, difficult to drill (drills llike dense
gravel
Refusal at 14 feet in basalt bedrock

Bottom of borehole at 14.0 feet.

0.2% Swell @ 1000 psf

NOTES

LOGGED BY Dave Baldazzi CHECKED BY Kent Nelson

COMPLETED 9/30/21DATE STARTED 9/30/21 DRILLING COMPANY GDS ELEVATION

DRILLING METHOD: 8-inch hollow-stem auger

DRILLING COMPANY GDS

LATITUDE: 37.18492 LONGITUDE: 113.27655
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Figure No. A-6

CLIENT MRCI

PROJECT LOCATION Hurricane, Utah

PROJECT NUMBER 210793

PROJECT NAME Kachina Ridge
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50+

POORLY GRADED GRAVEL (GP), medium dense, dry,
gravel up to 2 inches, light brown

SANDY SILT (ML), medium dense, dry, abundant gravel, light
brown to white

SILTY SAND (SM), loose, , dry, fine grained, brown

Grades medium dense

MUDSTONE, medium hard, dry, large gypsum vein, reddish
brown

SILTY SAND (SM), medium dense, dry, fine grained, brown

MUDSTONE, medium hard, dry, flakey, yellow brown
SILTY SAND (SM), medium dense, dry, fine grained, brown

MUDSTONE, medium hard, minor gypsum, yellow brown
Refusal at 21.25 feet in basalt bedrock

Bottom of borehole at 21.3 feet.

2.1% Swell @ 1000 psf

NOTES

LOGGED BY Dave Baldazzi CHECKED BY Kent Nelson

COMPLETED 9/30/21DATE STARTED 9/30/21 DRILLING COMPANY GDS ELEVATION

DRILLING METHOD: 8-inch hollow-stem auger
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Figure No. A-7

CLIENT MRCI

PROJECT LOCATION Hurricane, Utah

PROJECT NUMBER 210793

PROJECT NAME Kachina Ridge
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POORLY GRADED GRAVEL (GP), loose to medium dense,
dry, gravel up to 2 inches (limestone gravel), gray

SILTY SAND (SM), medium dense, dry, fine grained, light
brown

Grades with minor gypsum

MUDSTONE, moderately hard, dry, flaky, gypsum veins

SILTY SAND (SM), medium dense, dry, fine grained, brown

Refusal at 14 feet in basalt bedrock
Bottom of borehole at 14.0 feet.

NOTES

LOGGED BY Dave Baldazzi CHECKED BY Kent Nelson

COMPLETED 9/30/21DATE STARTED 9/30/21 DRILLING COMPANY GDS ELEVATION

DRILLING METHOD: 8-inch hollow-stem auger

DRILLING COMPANY GDS

LATITUDE: 37.18692 LONGITUDE: 113.27334
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Figure No. A-8

CLIENT MRCI

PROJECT LOCATION Hurricane, Utah

PROJECT NUMBER 210793

PROJECT NAME Kachina Ridge
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50+

50

SILTY SAND (SM), loose, dry, fine to coarse grained,
abundant gravel, brown
SANDY SILT (ML), very dense, dry, limestone gravel, gray

Grades light reddish brown, minor gypsum

SILTY SAND (SM), dense to very dense, slightly moist,
gravelly

Grades with limestone cobbles

SILTY SAND (SM), medium dense to dense, dry, fine to
coarse grained, reddish brown

Grades cobbly from 15.5 to 16 feet
Grades very dense, fine to coarse grained, dry, reddish brown

Grades fine grained

Bottom of borehole at 21.5 feet.

3.9% Collapse @ 2000 psf

NOTES

LOGGED BY Dave Baldazzi CHECKED BY Kent Nelson

COMPLETED 9/30/21DATE STARTED 9/30/21 DRILLING COMPANY GDS ELEVATION

DRILLING METHOD: 8-inch hollow-stem auger

DRILLING COMPANY GDS

LATITUDE: 37.18535 LONGITUDE: 113.27334
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Figure No. A-9

CLIENT MRCI

PROJECT LOCATION Hurricane, Utah

PROJECT NUMBER 210793

PROJECT NAME Kachina Ridge
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11.6 2 49 49

TOPSOIL, silty sand, loose, dry, fine to coarse grained, roots to 2.5
feet, brown
Caliche cemented sand, lightly to moderately cemented, dry, light
brown to white
SILTY SAND (SM), medium dense to dense, dry, fine grained, light
brown

Grades with gypsum crystals, light brown to white

Bottom of test pit at 8.5 feet.

DATE STARTED 10/1/21 COMPLETED 10/1/21

LOGGED BY Dave Baldazzi CHECKED BY Kent Nelson

NOTES AT TIME OF EXCAVATION ---
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MATERIAL DESCRIPTION

EXCAVATION COMPANY Redline

EXCAVATION METHOD CAT 306 Mini-ex
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Figure No. A-10

CLIENT MRCI

PROJECT LOCATION Hurricane, Utah

PROJECT NUMBER 210793

PROJECT NAME Kachina Ridge
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3.4 2 50 48

TOPSOIL, silty sand, medium dense, dry, fine to coarse grained,
abundant cobbles and large rocks

SILTY SAND (SM), loose, dry, fine grained, roots, minor pinholes,
light brown

Grades fine grained, loose, minor pinholes, light brown
SILTY GRAVEL WITH SAND (GM), medium dense, dry, abundant
gravl and cobbles, sparse boulders

Refusal at 6 ft in limestone bedrock
Bottom of test pit at 6.0 feet.

DATE STARTED 10/1/21 COMPLETED 10/1/21

LOGGED BY Dave Baldazzi CHECKED BY Kent Nelson

NOTES AT TIME OF EXCAVATION ---
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EXCAVATION COMPANY Redline
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FILL: SILTY SAND (SM), loose, dry to slightly moist, fine to coarse
grained, brown

NATIVE: POORLY GRADED SAND (SP), loose, dry to slightly
miost, light brown
Grades with gypsum

Grades with gravel up to 1 inch

Bottom of test pit at 9.0 feet.

DATE STARTED 10/1/21 COMPLETED 10/1/21

LOGGED BY Dave Baldazzi CHECKED BY Kent Nelson

NOTES AT TIME OF EXCAVATION ---
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MATERIAL DESCRIPTION

EXCAVATION COMPANY Redline

EXCAVATION METHOD CAT 306 Mini-ex
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Figure No. A-11

CLIENT MRCI

PROJECT LOCATION Hurricane, Utah

PROJECT NUMBER 210793

PROJECT NAME Kachina Ridge
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FILL: SILTY SAND (SM), loose to medium dense, dry, medium to
coarse grained, light brown

Stopped at 2 feet at underground utilities
Bottom of test pit at 2.0 feet.

DATE STARTED 10/1/21 COMPLETED 10/1/21

LOGGED BY Dave Baldazzi CHECKED BY Kent Nelson

NOTES AT TIME OF EXCAVATION ---
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TOPSOIL (SM), SILTY SAND WITH GRAVEL (SM), loose, dry, fine
to coarse grained, minor roots, light brown
SILTY SAND (SM), medium dense, dry, fine grained, minor
pinholes, ligjht brown
CALICHE, lightly to moderately well cemented, abundant pinholes,
light brown to white
Refusal at 2.5 feet in basalt bedrock

Bottom of test pit at 2.5 feet.

DATE STARTED 10/1/21 COMPLETED 10/1/21

LOGGED BY Dave Baldazzi CHECKED BY Kent Nelson

NOTES AT TIME OF EXCAVATION ---

ATTERBERG
LIMITS

MECHANICAL
GRADATION

D
E

P
T

H
(f

t)

0

G
R

A
P

H
IC

LO
G

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

D
R

Y
 U

N
IT

 W
T

.
(p

cf
)

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

 (
%

)

LI
Q

U
ID

LI
M

IT

P
LA

S
T

IC
IT

Y
IN

D
E

X

G
R

A
V

E
L 

(%
)

S
A

N
D

 (
%

)

F
IN

E
S

 (
%

)

MATERIAL DESCRIPTION

EXCAVATION COMPANY Redline

EXCAVATION METHOD CAT 306 Mini-ex
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Figure No. A-12

CLIENT MRCI

PROJECT LOCATION Hurricane, Utah

PROJECT NUMBER 210793

PROJECT NAME Kachina Ridge
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U S C S S u m m a r y

Clayey sands, sand-clay mixtures

Inorganic silts, micaceous of diatomaceous fine sand or silty
soils, elastic silts

Inorganic clays of high plasticity, fat clays

Organic clays of medium to high plasticity, organic silty clays,
organic silts

Peat and other highly organic soils

Coarse

GRAIN SIZE CHART

SYMBOLS

UNIFIED SOIL CLASSIFICATION SYSTEM

4.76 to 0.074

3/4" to No. 4

3" to 3/4" 76.2 to 19.1

3" to No. 4 76.2 to 4.76

12" to 3" 305 to 76.2

Above 12" Above 305

Range of Grain Size
U.S. Standard

Sieve Size
Grain Size in
Millimeters

MAJOR DIVISIONS

No Recovery

Core

Bucket Sample

Auger Cuttings

Bag Sample

Block Sample

PLASTICITY CURVE
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CONSOLIDATION REPORT

Client: MRCI Date of Report: 10/25/2021

782 S River Road #289 Reviewed By: Z. Girsberger

St George, UT  84790
Lab#: 21SG4944

Project: Kachina Ridge Project #: 210793

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: SM Tested By: J. Bracken Date: 10/18/2021

Location of Sample: Boring 3 at 10.5' Authorized By: Client Date: 9/30/2021

Figure B-1

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568
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CONSOLIDATION REPORT

Client: MRCI Date of Report: 10/27/2021

782 S River Road #289 Reviewed By: Z. Girsberger

St George, UT  84790
Lab#: 21SG4942

Project: Kachina Ridge Project #: 210793

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: CL Tested By: J. Bracken Date: 10/20/2021

Location of Sample: Boring 4 at 11-11.5' Authorized By: Client Date: 9/30/2021

Figure B-2

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568
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CONSOLIDATION REPORT

Client: MRCI Date of Report: 10/26/2021

782 S River Road #289 Reviewed By: Z. Girsberger

St George, UT  84790
Lab#: 21SG4946

Project: Kachina Ridge Project #: 210793

Location: Hurricane Sampled By: K. Nelson Date: 9/30/2021

Type of Sample: CL Tested By: J. Bracken Date: 10/19/2021

Location of Sample: Boring 5 at 21-21.5' Authorized By: Client Date: 9/30/2021

Figure B-3

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568
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Figure B-4

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

9/30/2021

Type of Sample: SM Tested By: J. Bracken Date: 10/19/2021

Location of Sample: Boring 7 at 21' Authorized By: Client Date:

Project: Kachina Ridge Project #: 210793

Location: Hurricane Sampled By: K. Nelson Date: 9/30/2021

CONSOLIDATION REPORT

Client: MRCI Date of Report: 10/26/2021

782 S River Road #289 Reviewed By: Z. Girsberger

St George, UT  84790
Lab#: 21SG4936
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Client: MRCI

782 S River Road #289

St George, UT  84790

Date of Report: 10/15/2021

Reviewed By: Z. Girsberger

N. Deschamps 10/13/2021

Location of Sample:

Project:

Location:

Date:

Hurricane

Lab #:

Lab #: 21SG4935

Kachina Ridge Project #:

Date:

Diameter of Sleeve, Inch: 2.420 Mass of tare: 515.32 % Moisture:

Dry Density, pcf:

7.2

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

111.4

106.2

Wet Density, pcf: 106.6

Lab #: 21SG4939

UNIT WEIGHT REPORT

Figure B-5

Dry Density, pcf:

Mass of Sleeve & Wet Soil, g: 1018.63 Mass of tare & wet soil: 1283.9

Mass of Sleeve,  g: 247.9 1232.5

Location of Sample:

Mass of tare & dry soil: 99.5

Length of Sleeve, inch:

Location of Sample: Boring 2 at 21'

1062.0 922.2Mass of Sleeve & Wet Soil, g:

Mass of Sleeve,  g: 258.2

Mass of tare & wet soil:

Boring 3 at 3.5'

Mass of Sleeve & Wet Soil, g:

Wet Density, pcf:

210793

9/30/2021D. Baldazzi

Mass of tare & dry soil: 884.9

Tested By:

Sampled By:

Boring 1 at 11'

Diameter of Sleeve, Inch: 2.421

Length of Sleeve, inch: 5.972

Mass of tare: 125.61 4.9% Moisture:

5.989

21SG4940

218.83 Mass of tare & dry soil: 1233.9 Dry Density, pcf: 99.5

103.2967.17

Diameter of Sleeve, Inch: 2.421 Mass of tare: 513.1 % Moisture: 3.8

Mass of Sleeve,  g:

Length of Sleeve, inch: 5.999

Location of Sample: Boring 5 at 11' Lab #: 21SG4947

Mass of Sleeve & Wet Soil, g: 990.5 Mass of tare & wet soil: 1256.1 Wet Density, pcf: 100.8

Mass of Sleeve,  g: 258.3 Mass of tare & dry soil: 1217 Dry Density, pcf: 95.5

Diameter of Sleeve, Inch: 2.421 Mass of tare: 513.67 % Moisture: 5.6

Length of Sleeve, inch: 6.012

Location of Sample: Boring 4 at 3'

Mass of Sleeve & Wet Soil, g: 834.67 Mass of tare & wet soil: 697.03

Mass of Sleeve,  g: 265.35 Mass of tare & dry soil: 667.5 Dry Density, pcf: 74.7

Length of Sleeve, inch: 5.972

Diameter of Sleeve, Inch: 2.422 Mass of tare: 127.8 % Moisture: 5.5

Wet Density, pcf: 78.8

Lab #:

Mass of tare & wet soil: 1261.01 Wet Density, pcf:

21SG4943



Client: MRCI

782 S River Road #289

St George, UT  84790

Date of Report: 10/15/2021

Reviewed By: Z. Girsberger

N. Deschamps 10/13/2021

Location of Sample:

Project:

Location:

Date:

Hurricane

Lab #:

Lab #: 21SG4950

Kachina Ridge Project #:

Date:

Diameter of Sleeve, Inch: 2.421 Mass of tare: 119.91 % Moisture:

Dry Density, pcf:

1.8

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

98.7

97.2

Wet Density, pcf: 110.1

Lab #: 21SG4955

UNIT WEIGHT REPORT

Figure B-6

Dry Density, pcf:

Mass of Sleeve & Wet Soil, g: 1014.23 Mass of tare & wet soil: 877.44

Mass of Sleeve,  g: 256.4 864.4

Location of Sample:

Mass of tare & dry soil: 108.2

Length of Sleeve, inch:

Location of Sample: Boring 7 at 15.5'

970.8 1224.6Mass of Sleeve & Wet Soil, g:

Mass of Sleeve,  g: 257.6

Mass of tare & wet soil:

Mass of Sleeve & Wet Soil, g:

Wet Density, pcf:

210793

9/30/2021D. Baldazzi

Mass of tare & dry soil: 1214.1

Tested By:

Sampled By:

Boring 6 at 4'

Diameter of Sleeve, Inch: 2.420

Length of Sleeve, inch: 5.987

Mass of tare: 511.4 1.5% Moisture:

5.696

Mass of tare & dry soil: Dry Density, pcf:

Diameter of Sleeve, Inch: Mass of tare: % Moisture:

Mass of Sleeve,  g:

Length of Sleeve, inch:

Location of Sample: Lab #:

Mass of Sleeve & Wet Soil, g: Mass of tare & wet soil: Wet Density, pcf:

Mass of Sleeve,  g: Mass of tare & dry soil: Dry Density, pcf:

Diameter of Sleeve, Inch: Mass of tare: % Moisture:

Length of Sleeve, inch:

Location of Sample:

Mass of Sleeve & Wet Soil, g: Mass of tare & wet soil:

Mass of Sleeve,  g: Mass of tare & dry soil: Dry Density, pcf:

Length of Sleeve, inch:

Diameter of Sleeve, Inch: Mass of tare: % Moisture:

Wet Density, pcf:

Lab #:

Mass of tare & wet soil: Wet Density, pcf:



795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

WATER-SOLUBLE 

SULFATE IN SOIL

10/15/2021

Z. Girsberger

21SG4937

Project #:

Date:

Date:

Hurricane Sampled By:

Tested By:

Project:

Location:

Boring 2 at 6'

Client: MRCI

782 S River Road #289

St George, UT  84790

Test Result % Exposure Class

Percent Water-Soluble Sulfate in Soil 3.39 S3

Figure B-7

Test Standard

Kachina Ridge

Date of Report:

Reviewed By:

Lab#:

Type of Sample: Tan Silty Sand

Location of Sample:

D. Baldazzi

N. Deschamps

ClientAuthorized By:

210793

9/30/2021

10/15/2021

9/30/2021Date:

ASTM C1580



SOIL CLASSIFICATION REPORT

Date of Report: 10/15/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4938

Project: Kachina Ridge Project #: 210793

Client:

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Tan Silt Tested By: N. Deschamps Date: 10/14/2021

Location of Sample: Boring 2 at 16' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit NP ASTM D 4318

6.6 ASTM D 2216

50 mm 2" Plasticity Index NP

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" Unified Classification System ML

19 mm 3/4"

12.5 mm 1/2"

25 mm 1" AASHTO Classification System A-4(0)

ASTM D 2487

0.0 0.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

10.4 89.6

2.00 mm #10 100

4.75 mm #4 100

9.5 mm 3/8"

425 µm #40 99

1.18 mm #16 100 Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30

75 µm #200 89.6

300 µm #50 99

Figure B-8

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568
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SOIL CLASSIFICATION REPORT

Date of Report: 10/15/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4948

Project: Kachina Ridge Project #: 210793

Client:

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Tan Silt with Sand Tested By: N. Deschamps Date: 10/14/2021

Location of Sample: Boring 5 at 15.5' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit NP ASTM D 4318

3.8 ASTM D 2216

50 mm 2" Plasticity Index NP

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" Unified Classification System ML

19 mm 3/4"

12.5 mm 1/2"

25 mm 1" AASHTO Classification System A-4(0)

ASTM D 2487

0.0 0.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

28.6 71.4

2.00 mm #10 100

4.75 mm #4

9.5 mm 3/8"

425 µm #40 100

1.18 mm #16 100 Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30

75 µm #200 71.4

300 µm #50 100

Figure B-9

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568
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SOIL CLASSIFICATION REPORT

Date of Report: 10/18/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4934

Project: Kachina Ridge Project #: 210793

Client:

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Tan Sandy Silt Tested By: N. Deschamps Date: 10/13/2021

Location of Sample: Boring 1 at 3' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit ASTM D 4318

3.0 ASTM D 2216

50 mm 2" Plasticity Index

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" Unified Classification System

19 mm 3/4" 100

12.5 mm 1/2" 99

25 mm 1" AASHTO Classification System

ASTM D 2487

0.0 8.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

32.1 59.9

2.00 mm #10 87

4.75 mm #4 92

9.5 mm 3/8" 98

425 µm #40 80

1.18 mm #16 84 Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30

75 µm #200 59.9

300 µm #50 79

Figure B-10

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

MRCI

782 S River Road #289
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SOIL CLASSIFICATION REPORT

Date of Report: 10/18/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4941

Project: Kachina Ridge Project #: 210793

Client:

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Tan Silty Sand with Gravel Tested By: N. Deschamps Date: 10/13/2021

Location of Sample: Boring 3 at 6' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit ASTM D 4318

5.2 ASTM D 2216

50 mm 2" Plasticity Index

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" Unified Classification System

19 mm 3/4" 93

12.5 mm 1/2" 91

25 mm 1" 100 AASHTO Classification System

ASTM D 2487

0.0 18.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

41.2 40.8

2.00 mm #10 76

4.75 mm #4 82

9.5 mm 3/8" 88

425 µm #40 60

1.18 mm #16 73 Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30

75 µm #200 40.8

300 µm #50 56

Figure B-11

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

MRCI

782 S River Road #289

St George, UT  84790
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SOIL CLASSIFICATION REPORT

Date of Report: 10/18/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4945

Project: Kachina Ridge Project #: 210793

Client:

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Tan Poorly Graded Sand with Silt Tested By: N. Deschamps Date: 10/13/2021

Location of Sample: Boring 4 at 10.5' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit ASTM D 4318

1.0 ASTM D 2216

50 mm 2" Plasticity Index

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" Unified Classification System

19 mm 3/4"

12.5 mm 1/2"

25 mm 1" AASHTO Classification System

ASTM D 2487

0.0 0.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

90.8 9.2

2.00 mm #10 100

4.75 mm #4 100

9.5 mm 3/8"

425 µm #40 99

1.18 mm #16 99

0.1039

Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30

0.0762 0.9741.9100.1455

75 µm #200 9.2

300 µm #50 99

Figure B-12

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

MRCI

782 S River Road #289

St George, UT  84790
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SOIL CLASSIFICATION REPORT

Date of Report: 10/15/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4949

Project: Kachina Ridge Project #: 210793

Client:

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Tan Silt Tested By: N. Deschamps Date: 10/14/2021

Location of Sample: Boring 5 at 20.5' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit ASTM D 4318

7.3 ASTM D 2216

50 mm 2" Plasticity Index

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" Unified Classification System

19 mm 3/4"

12.5 mm 1/2"

25 mm 1" AASHTO Classification System

ASTM D 2487

0.0 1.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

5.6 93.4

2.00 mm #10 98

4.75 mm #4 99

9.5 mm 3/8" 100

425 µm #40 97

1.18 mm #16 98 Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30

75 µm #200 93.4

300 µm #50 97

Figure B-13

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

MRCI

782 S River Road #289

St George, UT  84790
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SOIL CLASSIFICATION REPORT

Date of Report: 10/18/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4951

Project: Kachina Ridge Project #: 210793

Client:

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Tan Silty Sand Tested By: N. Deschamps Date: 10/13/2021

Location of Sample: Boring 6 at 6' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit ASTM D 4318

4.6 ASTM D 2216

50 mm 2" Plasticity Index

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" Unified Classification System

19 mm 3/4"

12.5 mm 1/2" 100

25 mm 1" AASHTO Classification System

ASTM D 2487

0.0 3.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

60.1 36.9

2.00 mm #10 94

4.75 mm #4 97

9.5 mm 3/8" 99

425 µm #40 90

1.18 mm #16 92 Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30

75 µm #200 36.9

300 µm #50 90

Figuire B-14

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

MRCI

782 S River Road #289

St George, UT  84790
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SOIL CLASSIFICATION REPORT

Date of Report: 10/26/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4952

Project: Kachina Ridge Project #: 210793

Client:

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Brown Silty Sand Tested By: J. Bracken Date: 10/20/2021

Location of Sample: Boring 6 at 10.5' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit ASTM D 4318

3.4 ASTM D 2216

50 mm 2" Plasticity Index

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" Unified Classification System

19 mm 3/4"

12.5 mm 1/2" 100

25 mm 1" AASHTO Classification System

ASTM D 2487

0.0 1.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

59.0 40.0

2.00 mm #10 98

4.75 mm #4 99

9.5 mm 3/8" 99

425 µm #40 97

1.18 mm #16 98 Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30

75 µm #200 40.0

300 µm #50 95

Figure B-15

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

MRCI

782 S River Road #289

St George, UT  84790
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SOIL CLASSIFICATION REPORT

Date of Report: 10/26/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4953

Project: Kachina Ridge Project #: 210793

Client:

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Brown Sandy Silt Tested By: J. Bracken Date: 10/20/2021

Location of Sample: Boring 7 at 6' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit ASTM D 4318

7.7 ASTM D 2216

50 mm 2" Plasticity Index

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" Unified Classification System

19 mm 3/4" 98

12.5 mm 1/2" 95

25 mm 1" 100 AASHTO Classification System

ASTM D 2487

0.0 10.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

26.6 63.4

2.00 mm #10 87

4.75 mm #4 90

9.5 mm 3/8" 95

425 µm #40 82

1.18 mm #16 86 Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30

75 µm #200 63.4

300 µm #50 81

Figure B-16

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

MRCI

782 S River Road #289

St George, UT  84790
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SOIL CLASSIFICATION REPORT

Date of Report: 10/15/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4954

Project: Kachina Ridge Project #: 210793

Client:

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Brown Silty Sand with Gravel Tested By: N. Deschamps Date: 10/14/2021

Location of Sample: Boring 7 at 10' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit ASTM D 4318

4.8 ASTM D 2216

50 mm 2" Plasticity Index

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" 100 Unified Classification System

19 mm 3/4" 94

12.5 mm 1/2" 91

25 mm 1" 94 AASHTO Classification System

ASTM D 2487

0.0 18.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

35.1 46.9

2.00 mm #10 77

4.75 mm #4 82

9.5 mm 3/8" 88

425 µm #40 72

1.18 mm #16 75 Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30

75 µm #200 46.9

300 µm #50 71

Figure B-17

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

MRCI

782 S River Road #289

St George, UT  84790
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SOIL CLASSIFICATION REPORT

Date of Report: 10/18/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4956

Project: Kachina Ridge Project #: 210793

Client:

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Light Brown Silty Sand Tested By: N. Klingonsmith Date: 10/13/2021

Location of Sample: Test Pit 1 at 6' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit ASTM D 4318

11.6 ASTM D 2216

50 mm 2" Plasticity Index

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" Unified Classification System

19 mm 3/4"

12.5 mm 1/2"

25 mm 1" AASHTO Classification System

ASTM D 2487

0.0 2.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

48.5 49.5

2.00 mm #10 93

4.75 mm #4 98

9.5 mm 3/8" 100

425 µm #40 83

1.18 mm #16 91 Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30

75 µm #200 49.5

300 µm #50 76

Figure B-18

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

MRCI

782 S River Road #289

St George, UT  84790
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MRCI

782 S River Road #289

St George, UT  84790

Figure B-19

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

75 µm #200 48.4

300 µm #50 91

Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30425 µm #40 93

1.18 mm #16 96

0.0 2.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

49.6 48.4

2.00 mm #10 97

4.75 mm #4 98

9.5 mm 3/8" 100

19 mm 3/4"

12.5 mm 1/2"

25 mm 1" AASHTO Classification System

ASTM D 2487

50 mm 2" Plasticity Index

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" Unified Classification System

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit ASTM D 4318

3.4 ASTM D 2216

Location of Sample: Test Pit 2 at 2.5' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Light Brown Silty Sand Tested By: N. Klingonsmith Date: 10/13/2021

SOIL CLASSIFICATION REPORT

Date of Report: 10/15/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4957

Project: Kachina Ridge Project #: 210793

Client:
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SOIL CLASSIFICATION REPORT

Date of Report: 10/18/2021

Reviewed By: Z. Girsberger

Lab#: 21SG4958

Project: Kachina Ridge Project #: 210793

Client:

Location: Hurricane Sampled By: D. Baldazzi Date: 9/30/2021

Type of Sample: Light Brown Silt Tested By: N. Klingonsmith Date: 10/13/2021

Location of Sample: Test Pit 5 at 2' Authorized By: Client Date:

Test Standard

9/30/2021

Sieve Analysis , ASTM C136 and C117

Sieve Size
% Passing

Cumulative
Specification Test Result Specification

150 mm 6" Natural Moisture Content, %

75 mm 3" Liquid Limit ASTM D 4318

2.9 ASTM D 2216

50 mm 2" Plasticity Index

AASHTO M145

ASTM D 4318

37.5 mm 1-1/2" Unified Classification System

19 mm 3/4"

12.5 mm 1/2"

25 mm 1" AASHTO Classification System

ASTM D 2487

0.0 0.0

 % Cobble

> 3" 

 % Gravel

< 3" - #4 

 % Sand

< #4 - #200 

 % Silt-Clay

< #200 

13.5 86.5

2.00 mm #10 100

4.75 mm #4 100

9.5 mm 3/8"

425 µm #40 99

1.18 mm #16 100 Diameter

D10

Coefficient of

Concavity, CC

Coefficient of

Uniformity, CU

Diameter

D60

Diameter

D30

75 µm #200 86.5

300 µm #50 98

Figure B-20

795 East Factory Drive, St. George, UT 84790 ● Phone: (435) 986-0566 ● Fax: (435) 986-0568

MRCI

782 S River Road #289
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

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

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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.

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

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

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.

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

Soil Survey Area: Washington County Area, Utah
Survey Area Data: Version 15, Sep 7, 2021

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

Date(s) aerial images were photographed: Mar 7, 2015—Oct 22, 
2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

IAF Isom cobbly sandy loam, 3 to 
30 percent slopes

37.3 75.6%

RP Rock land, stony 0.3 0.6%

RT Rock outcrop 11.8 23.8%

Totals for Area of Interest 49.3 100.0%

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 
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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.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Washington County Area, Utah

IAF—Isom cobbly sandy loam, 3 to 30 percent slopes

Map Unit Setting
National map unit symbol: j8f0
Elevation: 2,700 to 3,900 feet
Mean annual precipitation: 8 to 11 inches
Mean annual air temperature: 57 to 67 degrees F
Frost-free period: 175 to 195 days
Farmland classification: Not prime farmland

Map Unit Composition
Isom and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Isom

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Cobbly alluvium derived from limestone, sandstone, and shale

Typical profile
H1 - 0 to 2 inches: very cobbly sandy loam
H2 - 2 to 10 inches: very cobbly sandy loam
H3 - 10 to 22 inches: very cobbly sandy loam
H4 - 22 to 60 inches: extremely cobbly sandy loam

Properties and qualities
Slope: 3 to 30 percent
Depth to restrictive feature: More than 80 inches
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: None
Frequency of ponding: None
Calcium carbonate, maximum content: 60 percent
Gypsum, maximum content: 10 percent
Maximum salinity: Very slightly saline to slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water supply, 0 to 60 inches: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: R030XY134UT - Desert Shallow Loam (Creosotebush)
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Shallow soils
Percent of map unit: 5 percent

Nickey
Percent of map unit: 5 percent

RP—Rock land, stony

Map Unit Composition
Rock land: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rock Land

Setting
Landform: Mountain slopes
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex

RT—Rock outcrop

Map Unit Composition
Rock outcrop: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_052290.pdf
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4' CHAT TRAIL

PROJECT INFO
LOTS 101-148 = TOWNHOMES (48 UNITS)
LOTS 1, 3, & 4 = COMMERCIAL
LOTS 2, 6-8 = MULTIFAMILY RESIDENTIAL (350 UNITS)
LOT 5 = MULTIFAMILY SHORT-TERM RENTAL (168 UNITS)

DENSITY
RESIDENTIAL UNITS: 566 TOTAL DOORS (8.5 x 66.54 ACRES = 566)
COMMERCIAL: 90,000 SF MINIMUM

4' CHAT TRAIL

PROPOSED
WATER
TANK

SHORT TERM RENTALS
(168 UNITS)

TOWN HOME UNITS TYP.

29.25' 29.25'29.25' 29.25'

46
.0

0'

1,346 SF 1,346 SF 1,346 SF 1,346 SF
46

.0
0'

30.00' SETBACK TO
RIDGE LINE TYP.

Ø111.00'

BEGINNING AT A POINT S 89°29'08" E 440.00 FEET ALONG THE NORTH LINE OF SECTION 36, TOWNSHIP 41 SOUTH, RANGE 13 WEST, SALT LAKE BASE AND MERIDIAN, FROM
THE NORTHWEST CORNER OF SAID SECTION 36, AND RUNNING THENCE S 1°13'41" W 1316.66 FEET ALONG THE MUNICIPAL BOUNDARY LINE OF HURRICANE CITY, TO A POINT
ON THE NORTH 1/16TH LINE OF SAID SECTION 36; THENCE N 89°21'35" W 440.00 FEET ALONG SAID LINE, TO THE NORTH 1/16TH CORNER OF SAID SECTION 36; THENCE
N 88°50'50" W 71.31 FEET ALONG THE NORTH 1/16TH LINE OF SECTION 35, TOWNSHIP 41 SOUTH, RANGE 13 WEST, SALT LAKE BASE AND MERIDIAN, TO A POINT ON THE
EXISTING EASTERLY RIGHT OF WAY LINE OF STATE ROUTE 59 (SR-59) PROJECT NO. FAP S-0410(1); THENCE ALONG SAID EXISTING EASTERLY RIGHT OF WAY LINE THE
FOLLOWING FIVE (5) COURSES: (1) N 20°27'01" E 44.95 FEET, TO THE POINT OF CURVATURE OF A 673.14 FOOT RADIUS CURVE TO THE LEFT, (2) THENCE ALONG THE ARC OF
SAID CURVE 1739.56 FEET THROUGH A CENTRAL ANGLE OF 148°04'00", (3) THENCE S 52°23'01" W 351.65 FEET, TO THE POINT OF CURVATURE OF A 855.16 FOOT RADIUS
CURVE TO THE RIGHT, (4) THENCE ALONG THE ARC OF SAID CURVE 300.50 FEET THROUGH A CENTRAL ANGLE OF 20°08'00", (5) THENCE S 72°31'01" W 16.79 FEET, TO THE
POINT OF CURVATURE OF A 673.14 FOOT RADIUS CURVE TO THE LEFT, (6) THENCE ALONG THE ARC OF SAID CURVE 342.68 FEET THROUGH A CENTRAL ANGLE OF 29°10'05",
TO A POINT ON THE EAST LINE OF PARCEL MORE PARTICULARLY DESCRIBED IN ENTRY NO. 39427, RECORDED AND ON FILE IN THE OFFICE OF THE RECORDER,
WASHINGTON COUNTY, STATE OF UTAH; THENCE ALONG SAID PARCEL THE FOLLOWING FOUR (4) COURSES, (1) N 1°07'08" E 79.28 FEET, (2) THENCE S 67°07'08" W 100.32
FEET, (3) THENCE S 1°07'08" W 125.16 FEET, (4) THENCE N 74°07'08" E 32.69 FEET, TO A POINT ON THE EXISTING WESTERLY RIGHT OF WAY LINE OF SAID STATE ROUTE 59
(SR-59), SAID POINT ALSO BEING ON A 673.14 FOOT RADIUS NON-TANGENT CURVE TO THE LEFT, WITH A RADIUS WHICH BEARS S 54°59'44" E; THENCE ALONG THE ARC OF
SAID CURVE 171.12 FEET THROUGH A CENTRAL ANGLE OF 14°33'55"; THENCE N 1°09'10" E 280.56 FEET; THENCE S 74°09'10" W 57.17 FEET; THENCE N 39°40'09" E 254.79 FEET,
TO THE SOUTHEAST CORNER OF SHADOW MOUNTAIN MOBILE ESTATES SUBDIVISION; THENCE N 39°18'17" E 153.97 FEET ALONG THE BOUNDARY OF SAID SUBDIVISION, TO
THE SOUTHWESTERLY CORNER OF A PARCEL MORE PARTICULARLY DESCRIBED IN DOCUMENT NO. 20250033657; THENCE ALONG THE BOUNDARY OF SAID PARCEL THE
FOLLOWING THREE (3) COURSES: (1) S 50°41'43” E 25.00 FEET, (2) THENCE N 39°18'17” E 99.19 FEET, (3) THENCE N 50°41'43” W 25.00 FEET, TO A POINT ON THE
SOUTHEASTERLY BOUNDARY OF SAID SHADOW MOUNTAIN MOBILE ESTATES SUBDIVISION; THENCE N 39°18'17” E 13.71 FEET ALONG SAID BOUNDARY; THENCE N 38°46'43" E
803.87 FEET, TO A POINT ON THE NORTH LINE OF SAID SECTION 35, POINT ALSO BEING THE NORTHWEST CORNER OF THE NORTHEAST QUARTER OF THE NORTHEAST
QUARTER; THENCE S 88°52'52" E 273.85 FEET ALONG SAID NORTH LINE, TO THE SOUTH MOST POINT OF A PARCEL MORE PARTICULARLY DESCRIBED IN ENTRY NO. 654199,
RECORDED AND ON FILE IN THE OFFICE OF SAID RECORDER; THENCE N 24°09'51" E 1440.41 FEET, TO A POINT ON THE SOUTH 1/16TH LINE OF SECTION 26, TOWNSHIP 41
SOUTH, RANGE 13 WEST, SALT LAKE BASE AND MERIDIAN, ALSO BEING ON THE MUNICIPAL BOUNDARY OF HURRICANE CITY; THENCE ALONG SAID MUNICIPAL BOUNDARY
LINE THE FOLLOWING FOUR (4) COURSES: (1) S 88°53'50" E 472.42 FEET ALONG SAID SOUTH 1/16TH LINE, TO THE SOUTH 1/16TH CORNER OF SAID SECTION 26, (2) THENCE
S 0°21'08" W 665.71 FEET ALONG THE EAST LINE OF SAID SECTION 26, (3) THENCE S 89°37'54" E 440.00 FEET, (4) THENCE S 0°21'08" W 661.13 FEET, TO THE POINT OF
BEGINNING.
CONTAINS 66.54 ACRES MORE OR LESS
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SECTION 35 & 26, TOWNSHIP 41 SOUTH, RANGE 13 WEST,
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WASHINGTON COUNTY - WASHINGTON, UTAH

KACHINA RIDGE
PRELIMINAY PLAT

SITE & UTILITY PLAN

BOUNDARY DESCRIPTION

APPLICANT
KENT STEPHENS

3010 EAST BONANZA ROAD
GILBERT, AZ 85297

801-706-3085
KENTCSTEPHENS@GMAIL.COM
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WASHINGTON WATER
CONSERVANCY DISTRICT

3407-A-HV

LEE & LOWNEY LLC
3407-B-1-HV

WASHINGTON WATER
CONSERVANCY DISTRICT

3407-A-HV

SITLA
H-3313-1-NP

1000 EAST

BALLARD RALPH T & RUTH M TRS
H-314-B-1

BALLARD RALPH T & RUTH M TRS
H-314-A-1

NEW WATER MAIN

10.00' REAR YARD (MIN)

25.00' DRIVE (MIN)
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12' ASPHALT TRAIL

COMMERCIAL

TRAIL HEAD

CLUBHOUSE
& POOL AREA

PARK
AMENITY &
DRAINAGE

DRAINAGE

BORE WATER CROSSING
UNDER HIGHWAY 59
(PER ALPHA ENGINEERING)

APPROXIMATE EXISTING TRAIL
ACCESS TO CANAL TRAIL TO BE

PRESERVED

EXISTING HURRICANE
RIM TRAIL

8" WATER LOOP (PER ALPHA ENGINEERING)
TO BE LOCATED WITHIN A PUBLIC RIGHT-OF-WAY

EXISTING OVERHEAD
POWER

12" WATER LINE
(TO BOOSTER PUMP)

8" WATER LINE
(TO BOOSTER PUMP)

BORE WATER CROSSING
UNDER HIGHWAY 59

4' CHAT TRAIL TO 12' ASPHALT TRAIL TRANSITION

EXISTING 12" WATERLINE

EXISTING CANAL TRAIL

EXISTING CANAL TRAIL

EXISTING CANAL TRAIL

NOTES
1. GEOTECHNICAL SUMMARY: SOILS ON-SITE PREDOMINANTLY CONSISTED OF SANDS AND SILTS WITH VARYING AMOUNTS OF GRAVEL AND RELATIVELY THIN LAYERS OF WEAK
TO MODERATELY HARD MUDSTONE UNDERLAIN BY LIMESTONE AND BASALT BEDROCK. ON-SITE SOILS WERE LOOSE TO VERY DENSE AND DRY TO SLIGHTLY MOIST.
GROUNDWATER WAS NOT ENCOUNTERED IN THE BORINGS OR TEST PITS AT THE TIME OF INVESTIGATION.
THE SITE IS LOCATED WITHIN A HURRICANE FAULT SPECIAL STUDY ZONE AND MAY REQUIRE ADDITIONAL FAULT INVESTIGATIONS TO DEFINE FAULT TRACES AND ESTABLISH
BUILDING SETBACKS. LIQUEFACTION POTENTIAL IS CONSIDERED LOW DUE TO THE ABSENCE OF GROUNDWATER AND THE RELATIVELY HIGH FINES CONTENT OF SITE SOILS.
ROCKFALL AND BASALT SLOPE INSTABILITY HAZARDS EXIST ALONG PORTIONS OF THE SITE PERIMETER, AND SETBACKS FROM BASALT CLIFFS ARE RECOMMENDED.
LABORATORY TESTING INDICATED SEVERE SULFATE EXPOSURE POTENTIAL (S3), REQUIRING SULFATE-RESISTANT CONCRETE DESIGN AND USE OF NON-METALLIC BURIED
UTILITIES WHERE PRACTICAL. SOME SITE SOILS EXHIBITED LOW TO HIGH COLLAPSE POTENTIAL AND LOCALIZED SWELL POTENTIAL, MAKING MOISTURE CONTROL AND
DRAINAGE CRITICAL TO LONG-TERM PERFORMANCE
2. PROPERTY IS NOT LOCATED WITHIN A DESERT TORTOISE TAKE AREA.
3. PRELIMINARY SITE PLANS WILL BE REQUIRED AT TIME OF INDIVIDUAL LARGE LOT DEVELOPMENT ONCE SITE LAYOUT IS DETERMINED. THE PURPOSE OF THIS PLAT IS TO
SUBDIVIDE LARGE LOTS WHICH WILL BE FURTHER DEVELOPED AT A LATER TIME.
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SEWER BORE / TRENCH LOCATION

NOTES
1. BLACK BASALT BOULDERS SALVAGED FROM SITE. BOULDERS TO BE PAINTED

BLACK TO BLEND WITH THE COLOR OF THE EXISTING.
2. AREA TO RECEIVE 2-4" BLACK LAVA CINDERS AT A DEPTH OF 6".
3. USE BLM APPROVED SEEDING MIX.
4. BORE SEWER WHERE POSSIBLE TO AVOID SENSITIVE LANDS  CONCERNS.

PROTECT ROCK OUTCROPPINGS AT TOP OF SLOPE.

BORE PORTION THROUGH STEEP CLIFF
EDGE TO AVOID SCARING OF ROCK

EXISTING TUNNEL (NOT

TO BE DISTURBED)
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52' PUBLIC STREET

EX TRUCK RAMP

TRAIL
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PROPOSED
WATER TANK
(PER ALPHA

ENGINEERING)

STORM WATER
BASIN

STORM WATER
BASIN

INSTALL 24" STORM DRAIN CULVERT

PROPOSED LOT LINES

EXISTING GROUND CONTOUR 

FINISH GRADE CONTOUR 

EXISTING LOT LINES

LEGEND
PROPOSED HDPE STORM DRAIN (SIZE PER PLAN)SD

PROPOSED RETAINING WALL
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GRADING & DRAINAGE PLAN
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2% SLOPE

TYPICAL 60' PUBLIC STREET
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C
L

5.0' 5.0'

INSTALL 5' SIDEWALK

30" MODIFIED
CURB & GUTTER
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10' PUE

52.0'

2% SLOPE

TYPICAL 52' PUBLIC STREET
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2% SLOPE
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INSTALL 5' SIDEWALK

30" MODIFIED
CURB & GUTTER

18.5'

2.5'

2% SLOPE

5.0'10' PUE
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WASHINGTON WATER
CONSERVANCY DISTRICT

3407-A-HV

LEE & LOWNEY LLC
3407-B-1-HV

WASHINGTON WATER
CONSERVANCY DISTRICT

3407-A-HV

SITLA
H-3313-1-NP

1000 EAST

-3.0% DRAINAGE FLOW DIRECTION

INSTALL STORM DRAIN
TO PROPOSED BASIN

60
' P
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 S
TR

EE
T

HP

30.00' WATER LOOP REQUIRED
& ACCESS EASEMENT

60' PUBLIC STREET

STORM DRAIN NOTE
ADDITIONAL STORM DRAIN INFRASTRUCTURE WILL BE
INSTALLED AT THE TIME OF DEVELOPMENT OF EACH LOT.
INDIVIDUAL SITE PLAN SUBMITTAL WILL BE REQUIRED.




