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1.0 EXECUTIVE SUMMARY 

The purpose of this investigation and report is to assess the potential surface rupture fault hazard 

for the proposed Atlas Steel Fabrication building located at approximately 2195 North Warm 

Springs Road in Salt Lake City, Utah. At the time of our investigation the subject site consisted of 

a vacant lot being used as a stockyard. 

Review of the "Surface Rupture and Liquefaction Potential Special Study Areas" map dated 

March 31, 1989 and published by Salt Lake County Public Works - Planning Division, as well as 

other published maps indicated that the site is located just west of the mapped location of a west­

dipping splay of the Warm Sprmgs fault in a surface fault rupture special study area. 

The subsurface soil conditions were explored for the purpose of evaluating the presence or 

absence of active faults at the subject property by advancing 5 Cone Penetration Tests (CPT) to 

depths from 52 to 60 feet. The exploration locations were placed near the center of the property, 

extending west from Warm Springs Road and extending through and past the proposed building 

location for a total length of approximately 197.5 feet. Based on our observations of the CPT 

graphs no major west-dipping offset of subsurface sediment layers were observed. The sediments 

underlying the site and observed during our investigation were identified as Lake Bonneville 

sediments with an age greater than 10,000 years. 

The standard of care requires that an active fault be assumed to be located at the end of each fault 

study explorat~on, within the special study area, for the purposes of determining setback 

recommendations. Following the setback procedures recommended by Salt Lake County, a 

setback of 32 feet from the mapped locations of CPT 1 and CPT 5 was calculated. From the 

calculated eastern setback it is 133 .5 feet to the calculated western setback, therefore it is the 

opinion of IGES that the site planned for the location of the building, within the 133.5 foot area 

between the calculated setback zones is suitable for the proposed development. 

NOTICE: The scope of services provided within this report is limited to the assessment of the subsurface 
conditions at the subject site. The executive summary is provided solely for purposes of overview and is not 
intended to replace the report of which it is part and should not be used separately from the report. 



2.0 INTRODUCTION 

2.1 PURPOSE AND SCOPE OF WORK 

The purpose of this investigation and report was to assess the potential sutface rupture fault 

hazard at the subject site located at approximately 2195 North Warm Springs Road in Salt Lake 

City, Utah (plate A-I and A-2). The site is located just west of the mapped location of a major 

west-dipping splay of the Warm Springs fault (Surface rupture and liquefaction potential special 

study areas, Salt Lake County, Utah map, March 31, 1989; Plate A-3). Our services were 

performed in accordance with our proposal, dated January 8, 2008 and your signed authorization. 

Specifically, our scope of services included the following: 

• Review of available references and maps of the area; 

• Review and evaluation of aerial photographs covering the site area; 

• Geologic reconnaissance of the site by an engineering geologist to observe and document 

pertinent surface features indicative of possible rupture hazards; 

• Subsurface investigation consisting of a line of Cone Penetration Testing (CPT) tests, 

oriented approximately perpendicular to the mapped orientation of the nearby Warm 

Spring fault splay; and 

• Evaluation of our observations combined with existing information and preparation of this 

written report with conclusions and recommendations regarding any possible surface 

rupture fault hazard affecting the site. 

The recommendations contained in this report are subject to the limitations presented in the 

"Limitations" section of this report (Section 7.1). 

2.2 PROJECT DESCRIPTION 

The project, as planned, will consist of constructing a building and associated driveways, parking 

lots, and utilities. The project site is shown on the Site Vicinity Map and Aerial Photo included in 

Appendix A (Plates A-I and A-2). Review of the "Surface Fault Rupture and Liquefaction 

Potential Special Study Areas" map dated March 31, 1989 (updated March 2002) and published , 

by Salt Lake County Public Works - Planning Division, indicated that the site is located within a 

special study zone with faults know to be active immediately adjacent to the subject site. The 



location of the project site on the Salt Lake County Planning and Development Services 

Department Special Study Map is included in Appendix A (plate A-3). A Geologic Map is also 

included in Appendix A (plate A-4). 



3.0 METHODS OF STUDY 

3.1 OFFICE INVESTIGATION 

To prepare for the investigation, we reviewed pertinent literature and maps listed in the references 

section of this report, which provided background information on the local geologic history of the 

area and the locations of suspected or known faults. A detailed knowledge of the stratigraphic 

units expected in the area provided a useful time-stratigraphic framework for interpreting the units 

identified in the explorations for the study. 

Stereographic aerial photograph interpretation was performed for the site using photographs 

provided .to IGES by the USDA-FSA, Aerial Photography Field Office. The findings of the 

geologic investigation are presented in Sections 4.0 and 5.0 of this report. 

3.2 GEOLOGIC INVESTIGATION 

An engineering geologist investigated the geologic conditions within the general site area. A field 

geologic reconnaissance was conducted to observe existing geologic conditions and to evaluate 

any potential surface rupture fault hazard at the site. The findings of the geologic investigation are 

presented in Sections 4.0 and 5.0 of this report. 

3.3 SUBSURFACE INVESTIGATION 

The subject site is located on 8 to 10 feet of fill placed on the native ground surface due to the 

presence of surface water at the site. The native ground surface surrounding the subject site is 

comprised of marshy wetlands. Several inches to over a foot of standing water was observed in 

this marshy area at the time of the IGES .field investigation conducted for this report. Due to the 

thickness of the fill at the subject site which reportedly contains large concrete debris and the 

presence of wetland water above the native ground surface, trenching the site to conduct a 

standard surface fault rupture hazard study would be impractical. As an alternative subsurface 

exploration method Cone Penetration Tests (CPT) were performed by ConeTec, Inc. with a truck 

mounted rig using a 20-ton compression type cone capable of recording soil parameters at 5 cm 

intervals. The locations of the CPT tests are shown on the Site Exploration Map (plate A-5). The 

soil parameters of tip resistance, sleeve friction and dynamic pore pressure were displayed on an 

on-board computer while the cone was advanced. The data was stored for later use. The graph 

shown on the CPT Fence Diagram Map (plate A-6) represents the tip resistance with depth. Due 



to the depth of the fill material and marsh deposits at the site CPT tests were advanced to 60 feet 

depths to obtain data from native Bonneville silts and clays. 



4.0 GEOLOGIC CONDITIONS 

4.1 GEOLOGIC SETTING 

The site is located, at an elevation of approximately 4220 feet, within the northern portion of the 

Salt Lake Valley. The Salt Lake Valley is a deep, sediment-filled structural basin of Cenozoic age 

flanked by two uplifted blocks, the Wasatch Range on the east and the Oquirrh Mountains to the 

west (Hintze, 1980). The northern portion of the Salt Lake Valley extends beyond the northern 

limits of the Oquirrh mountain range and is bordered on the west by the southeast shore of the 

Great Salt Lake. The Wasatch Range is the easternmost expression of pronounced Basin and 

Range extension in north-central Utah. 

The near-surface geology of the Salt Lake Valley is dominated by sediments, which were 

deposited within the last 30,000 years by Lake Bonneville (Scott and others, 1983; Personius and 

Scott, 1992). The .lacustrine sediments near the mountain front consist mostly of gravel and sand. 

As the lake receded, streams began to incise large deltas formed at the mouths of major canyons 

along the Wasatch Range, and the eroded material was deposited in shallow lakes and marshes in 

the basin and in a series of recessional deltas and alluvial fans. Sediments generally follow a trend 

of fining towards the center of the valley where deeper water existed and greater distance from 

water sources provided more time for coarser sediment to deposit. Sediments toward the center 

of the valley are predominately deep-water deposits of clay, silt and fine sand. However, these 

deep-water deposits are in places covered by a thin post-Bonneville alluvial cover. Lacustrine 

bedding typically dips towards the center of the valley at approximately 0° to 15°. Surface 

sediments at the project site are mapped as Holocene to upper-most Pleistocene Marsh and 

Lacustrine deposits consisting of silt, clay and minor sand deposited in shallow lakes and marshes 

after the regressive phase (of Lake Bonneville). Also mapped at the site is manmade fill (historic) 

(personius and Scott, 1992; Plate A-4). 

4.2 TECTONIC SETTING 

The site is located just west of the Salt Lake Salient. The Salt Lake . Salient marks the northern 

boundary of the Salt Lake City Segment of the Wasatch Fault. This salient is a bedrock spur 

which extends westward from the north-south trending Wasatch fault. Scarp heights resulting 

from post-Bonneville faulting events are reported to be 10 to 14 meters high along the Warm 

Springs fault east of the subject site and average net vertical tectonic displacement per event are 

reported to be 1.5 to 2.5 meters (Black and others, 1996; Personius and Scott, 1992). 



4.3 SEISMICITY AND FAULTING 

Review of the "Surface Rupture and Liquefaction Potential Special Study Areas" ,map dated 

March 31, 1989 and published by Salt Lake County Public Works - Planning Division, as well as 

other published ' maps indicated that a major west-dipping splay of the Warm Springs fault is 

located just east of the subject site (Personius and Scott, 1992; Black and others, 1996). The 

Warm Springs fault is one of three main splays of the Salt Lake City segment of the Wasatch fault 

zone. According to the "Surface Rupture and Liquefaction Potential Special Study Areas" map 

dated March 31, 1989 the site is located within approximately .26 miles west of a west-dipping 

splay of the Warm Springs fault. The Warm Springs fault trends generally in a north - south 

orientation and is located along the northeast margin of the Salt Lake Valley. Analyses of ground 

shaking hazards along the Wasatch Front suggest that the Wasatch fault zone is the single greatest 

contributor to the seismic hazard in the Salt Lake City region. 



5.0 GENERALIZED SITE CONDITIONS 

5 .1 SURFACE CONDITIONS 

The site is located at approximately 2211 North Warm Springs Road in Salt Lake City, Utah. At 

the time of our investigation the subject site consisted of a vacant lot being used as a stockyard. 

The subject site is raised 8 to 10 feet above the existing natural ground elevation with fill material 

comprised of undocumented concrete and imported soils. The subject site is bordered on the east 

by Warm Springs Road, on the south by 2180 North, and on the north and west by existing 

industrial and commercial buildings. Areas around the general site vicinity that are not filled with 

Historic fill comprise wetlands and marshy areas with standing surface water. The subject site is 

relatively flat with very minor sloping to the west overall. 

5.2 SUBSURFACE CONDITIONS 

The subsurface soil conditions were explored for the purpose of evaluating the presence or 

absence of active faults at the subject property by advancing Cone Penetration Tests (CPT) to 

depths from 52 to 60 feet. The exploration locations were aligned perpendicular to the mapped 

fault (Plate A-5) and oriented approximately east to west. CPT 3 encountered refusal at 

approximately 6 feet on a large concrete slab. A test pit was excavated at this location to retrieve 

the cone lost at refusal. This test pit was observed in the field by an engineering geologist and 

contained historic undocumented fill to depths of 10 feet with large concrete slabs at a depth 

between 5 to 10 feet. Groundwater was encountered in the test pit at 6.5 feet. CPT graphs are 

included on Plate A-6 and in Appendix B. A table of geologic hazards is included in appendix B 

(plate B-1). 

IGES interprets the sediment encountered by the CPT cone in the upper 10 feet of the subsurface 

soils to be comprised ofhistoric;t undocumented, man made fill (Plate A-6). The 10 to 12 feet of 

sediment directly underlying the fill is interpreted to consist of sensitive fines likely related to 

Holocene to upper Pleistocene marsh and lacustrine deposits comprised of silt, clay, and minor 

sand (Plate A-4; Personius and Scott, 1992). Below these marsh deposits the remainder of the 

sediments encountered by the CPT cone is interpreted to consist of upper Pleistocene lacustrine 

clay and silt deposits comprised of clay, silt, and minor fine sand and pebble gravel, locally bedded 



(personius and Scott, 1992). These Pleistocene lacustrine seqiments are more than 11,000 years 

old and are therefore suitable for assessing the site for surface fault rupture hazards. 

5.2.1 Groundwater 

Pore pressure dissipation tests were performed using the cone penetration probe. The results of 

pore pressure dissipation tests indicate groundwater levels at 6 to 7 feet below the ground surface 

in boring 5 and 1 to 2 feet below the ground surface in boring 1, this water level may possibly 

indicate an artesian surface within a lense of coarser grained material. Tip resistance measured by 

advancing the CPT indicates more coarse material in CPT 1 than those encountered at the same 

depth in CPT 5. Groundwater was encountered at approximately 6.5 feet below the surface in the 

test pit located at CPT -3. 



6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 SURFACE RUPTURE HAZARD 

Direct observation of sediment layers cannot be made using Cone Penetration Tests (CPT)~ 

however, the data recorded by CPT shows individual soil profiles at each of the CPT locations. 

Individual sediment beds are represented on the CPT graphs as spikes or other patterns that are 

apparent on each CPT graph. The CPT graphs and the locations are included in Appendix A 

(Plate A-6). The CPT locations were located with a tape measure and Dave White Automatic 

Level with tripod to obtain precise elevations and locations, which are necessary to compare the 

continuity and natural dip of bedding across the length of the property. Observations of the CPT 

graphs did not identify major west dipping faults throughout the length of the line of CPT 

locations. Black and others (1996) report at least four surface rupture faulting events have 

occurred on the Salt Lake City segment of the Wasatch fault zone in the past 6000 years and the 

net vertical displacement per event for the Warm Springs fault is 1.5 to 2.5 meters. This would 

mean that a minimum offset of approximately 5 feet would be expected for sediment layers offset 

by the Warm Springs fault. 

Review of the data results from our CPT exploration revealed no evidence of surface fault offset 

in the sediment layers that underlie the subject site. These sediment layers represent at least the 

past 10,000 (and perhaps more) years. The subsurface profile produced by correlating the CPT 

graphs shows a gentle dipping of sediment layers to the west with a nearly uniform pattern across 

the subject site. · Personius and Scott, 1992 report that Bonneville Lake Cycle lacustrine sediment 

bedding typically dipping towards the valley center at approximately 0 to 15 degrees. No evidence 

of surface fault rupture during at least the past four surface-rupture earthquakes on the Warm 

Springs fault were observed in the sediment profile underlying the subject site constructed from 

the CPT graphs. The Warm Springs fault splay is likely located east of CPT 1. 

It should be noted that the use of CPT graphs to construct a subsurface soil profile is not ideal for 

surface fault rupture hazard assessment and was only used in this investigation because trenching 

was precluded by the pres~nce of shallow groundwater that extends into the fill that overlies the 

native soil at the subject site. Minor fault offset on synthetic and antithetic faults associated with 

en echelon faulting along the Warm Springs fault could potentially be missed by use of this 

method. However, this offset would be minor and localized to small grabens located between the 

CPT locations. 



It is the standard of care that within a special study zone a fault location be assumed at the end of 

each exploration. For the purposes of determining setback recommendations I GES will assume 

faults are located just east of CPT 1 and just west of CPT 5. Following the setback procedures 

recommended by Salt Lake County and using the following formula, a setback for the site was 

calculated as follows. 

S=U(2D) 

Where: 

• S is the setback 

• U is a criticality factor of2.0, and 

• D is the maximum single event displacement expected on the Warm Springs fault. 

It should be noted that the units of measure for distances must be similar for each number entered 

into the formula (feet, inches, meters, etc.). The maximum displacement per single rupture event 

is considered to be 8 feet for the Warm Springs fault (personal communication with Darlene 

Batatian, Salt Lake County Geologist; Black and others, 1996). The criticality factor for an 

industrial building, class F structure, as defined by mc is 2.0. The setback for the subject site is 

calculated as follows: 

S=2. 0[2(8)] 

S=32 

The setback area for the site was plotted on the Setback Map by setting back 32 'feet from the 

mapped locations of CPT 1 and CPT 5 (plate A-7). It can be seen from Plate A-7 that the setback 

zone does not extend into the proposed building site on the west and borders the site on the east. 

The proposed building site mapped by IGES is roughly located on the map and was not surveyed. 

CPT 1 was located 34 feet west of the asphalt of Warm Springs Road. With the setback of32 feet 

to the west of CPT 1 the eastern setback is 66 feet west of the current location of the asphalt of 

Warm Springs road. The western setback is 32 feet east of CPT 5. From the calculated eastern 

setback it is 133.5 feet to the calculated western setback, therefore it is the opinion ofIGES that 

the site planned for the location of the building, within the 133.5 foot area between the calculated 

setback zones is suitable for the proposed development. 



7.0 CLOSURE 

7.1 LIMITATIONS 

The conclusions and recommendations contained in this report which include professional 

opinions and judgments, are based on the information available to us at the time of our evaluation, 

the results of our field observations, our limited subsurface exploration and our understanding of 

the proposed site development. The subsurface data used in the preparation of this report were 

obtained from the explorations made for this investigation. It is possible that variations in the soil 

and groundwater conditions could exist beyond the location of explorations. The nature and 

extent of variations may not be evident until construction occurs. If any conditions are 

encountered at this site that are different from those described in this report, our firm should be 

immediately notified so that we may make any necessary revisions to recommendations contained 

in this report. In addition, if the scope of the proposed development changes from that described 

in this report, our firm should also be notified. 

This report was prepared in accordance with the generally accepted standard of practice at the 

time the report was written. No warranty, expressed or implied, is made. Development of 

property in the immediate vicinity of active faults involves a certain level of inherent risk. It is 

impossible to predict where ground rupture will occur during a seismic event. New faults may 

develop, existing faults may propagate beyond their current lengths, and displacement and ground 

shaking may be greater or less than that currently anticipated. 

This report was written for the exclusive use of Mr. Craig Dupaix, and only for the proposed 

project described herein. It is the Client's responsibility to see that all parties to the project 

including the Designer, Contractor, Subcontractors, etc. are made aware of this report in its 

entirety. We are not responsible for the technical interpretations by others of the information 

described or documented in this report. 
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