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% NAI Corporate Services Groµp 
343 East 500 South 
Salt Lake City, Utah 84111 

Attention: Mr. Matthew Morris 

Ladies and Gentlemen: 

Re: Report 
Geotechnical Study 
Proposed Spanish Fork Meetinghouse 
1882 West 900 South 
Spanish Fork, Utah 
LDS Property Number: 500-2178 

1. INTRODUCTION 

1.1 GENERAL 
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This report presents the results of our geotechnical study performed at the site of the proposed 
church meetinghouse, which is located at 1882 West 900 South in Spanish Fork, Utah. The 
general location of the site with respect to major topographic features and existing facilities, as of 
1998, is presented on Figure 1, Vicinity Map. A more detailed layout of the site overlaying an 
aerial photograph showing the proposed facilities and adjacent roadways is presented on Figure 
2, Site Plan. The locations of the borings drilled in conjunction with this study are also presented 
on Figure 2. 

1.2 OBJECTIVES AND SCOPE 

The objectives and scope of our study were planned in discussions between Mr. Matthew Morris 
and Ms. China Bills of NAI Utah Commercial Real Estate, and Mr. Mike Huber of Gordon 
Spilker Huber Geotechnical Consultants, Inc. (GSH). 

In general, the objectives of this study were to: 
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1. Define and evaluate the subsurface soil and groundwater conditions across the 
site. 

2. Provide appropriate foundation, earthwork, and pavement recommendations to be 
utilized in the design and construction of the proposed facilities. 

In accomplishing these objectives, our scope has included the following: 

1. A field program consisting of the drilling, logging, and sampling of 10 borings. 

2. A laboratory testing program. 

3. An office program consisting of the correlation of available data, engineering 
analyses, and the preparation of this summary report. 

1.3 AUTHORIZATION 

Authorization was provided by the client by a "Consultant Services Agreement" dated 
June 19, 2008. 

1.4 PROFESSIONAL STATEMENTS 

Supporting data upon which our recommendations are based are presented in subsequent sections 
of this report. Recommendations presented herein are governed by the physical properties of the 
soils encountered in the exploration borings, projected groundwater conditions, and the layout 
and design data discussed in Section 2., Proposed Construction, of this report. If subsurface 
conditions other than those described in this report are encountered and/or if design and layout 
changes are implemented, GSH must be informed so that our recommendations can be reviewed 
and amended, if necessary. 

Our professional services have been · performed, our findings developed, and our 
recommendations prepared in accordance with generally accepted engineering principles and 
practices in this area at this time. 

2. PROPOSED CONSTRUCTION 

The approximately 24,000 square foot meetinghouse is planned for the approximate 3.35-acre 
site. The structure will be one to one-extended levels m height. The structure will be of wood
frame construction established slab-on-grade. 

Maximum real column and wall loads, as provided in the "Geo-Technical Information 
Guideline'\ will be 20 to 70 kips and 1.8 to 5.2 kips per lineal foot, respectively. Real loads are 
defined as the total of all dead plus frequently applied (reduced) live loads. 
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Extensive at-grade paved parking and roadway areas will be part of overall development. 
Projected traffic in the parking areas is anticipated to consist of a light volume of automobiles 
and light trucks and occasional medium-weight trucks. In primary roadway areas, traffic is 
projected to consist of a moderate volume of automobiles and light trucks, a light volume of 
medium-weight trucks, and occasional heavy-weight trucks. 

Maximum site grading cuts are projected to be on the order of two to three feet with maximum 
fills on the order of seven to eight feet. Once a grading plan is completed for the site, GSH must 
review the plan and provide further recommendations, as required. 

3. SITE INVESTIGATIONS 

3.1 FIELD PROGRAM 

In order to · define and evaluate the subsurface soil and groundwater conditions at the site, 
10 borings were explored to depths ranging from 5.0 to 51.5 feet below existing grade. The 
borings were drilled using a truck-mounted drill rig equipped with hollow-stem augers. 
Locations of the test borings are presented on Figure 2. 

The field portion of our study was under the direct control and continual supervision of an 
experienced member of our geotechnical staff. During the course of the drilling operations, a 
continuous log of the subsurface conditions encountered was maintained. In addition, samples of 
the typical soils encountered were obtained for subsequent laboratory testing and examination. 
The soils were classified in the field based upon visual and textural examination. These 
classifications have been supplemented by subsequent inspection and testing in our laboratory. 
Detailed graphical representation of the subsurface conditions encountered is presented on 
Figures 3A through 3J, Log of Borings. Soils were classified in accordance with the 
nomenclature described on Figure 4, Unified Soil Classification System. 

A 3.25-inch outside diameter, 2.42-inch inside diameter drive sampler (Dames & Moore) was 
utilized in the majority of the subsurface sampling at the site. Additionally, a 2.0-inch outside 
diameter, 1.38-inch inside diameter drive sampler (SPT) was utilized at select locations. The 
blow-counts recorded on the boring logs were those required to drive the sampler 12 inches with 
a 140-pound hammer dropping 30 inches. 

Following completion of drilling operations, one and one-quarter-inch diameter slotted PVC pipe 
was installed in the five deep borings in order to provide a means of monitoring the groundwater 
fluctuations. 
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In order to provide data necessary for our engineering analyses, a laboratory testing program was 
performed. The program included moisture, density, partial gradation, sulfate, pH, and topsoil 
tests. The following paragraphs describe the tests and summarize the test data. 
3.2.2 Moisture and Density Tests 

To aid in classifying the soils and to help correlate other test data, moisture and density tests 
were performed on selected samples. The results of these tests are presented on the boring logs, 
Figures 3A through 3J. 

3.2.3 Partial Gradation Tests 

To aid in classifying the granular soils, partial gradation tests were performed. Results of the 
tests are tabulated below: 

Boring Depth Percent Passing Soil 
No. (feet) No. 200 Sieve Classification 

B-1 10.5 12.9 SM 

B-1 20.5 13.9 SM 

B-1 35.5 8.0 SP-SM 

-B-3 9.5 6.1 SP-SM 

B-9 10.5 11.6 SP-SM 

B-10 15.5 9.3 SP-SM 

3.2.4 Chemical Tests 

To determine if the site soils will react detrimentally with concrete, chemical tests are being 
perfonned on a representative sample of the near-surface silty clays encountered at the site. The 
results of the chemical tests are tabulated below: 
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Boring Depth 
No. (feet) 

B-4 2.0 

pH 

7.7 

* below detectable limit 

3.2.5 Topsoil Tests 

( ~-
,_. -) 
" . 

Total Water Soluble 
Sulfate 
(mg/L) 

* 
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A series .of topsoil tests were performed on a combined surface sample from three locations on 
the site. The results of these tests are attached to this report as Appendix A. 

4. SITE CONDITIONS 

4.1 SURFACE 

The parcel is 3.35 acres and consists of generally undeveloped agricultural land with several 
older outbuildings located in the southern portion of the site. These outbuildings are one level in 
height of wood-frame construction and do not have floor slabs. Vegetation across the site 
consists of a moderate growth of weeds, grasses, and alfalfa up to waist high. 

The site is bounded by 900 South Street to the north; to the east by single-family residential 
homes; to the south by undeveloped land; and to the west by similarly agricultural land and the 
single-family residential home associated with the property with 1400 West beyond. The site 
slopes moderately to the south with total estimated relief of two to three feet from 900 South 
Street to approximately 150 feet south of 900 South Street. The site grade then changes more 
abruptly with a total estimated relief of 10 to 12 feet over a distance of approximately 40 to 
50 feet. At this point, the site then tapers to a gradual slope with a total estimated relief of two to 
three feet to the south edge of the property. A series of irrigation canals are also located on the 
site with the primary canals along the north and south boundaries. 

4.2 SUBSURFACE SOIL 

Subsurface conditions are described in detail on the attached boring logs. The soil conditions 
encountered in each of the borings, to the depths penetrated, 5.0 to 51.5 feet, are natural granular 
soils comprised of fine to coarse sands and gravels with varying silt and clay content. The soils 
were generally light brown to brown, loose to medium dense, moist to saturated and will exhibit 
moderately high to high strength and low compressibility characteristics within the anticipated 
loading range. The upper four to six inches of the soils are loose with one to three inches of 
topsoil at the boring locations. 

4.3 GROUNDWATER 
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Groundwater was measured individually during drilling and six days after. Groundwater 
measurements are tabulated on the following page. 

Groundwater Depth 
(feet) 

Boring No. June 26, 2008 July 2, 2008 

B-1 20.0* 17.6 

B-2 None encountered to 14.5 None encountered to 14.5 

B-3 None encountered to 17.0 None encountered to 17.0 

B-4 None encountered to 5.0 No pipe installed 

B-5 None encountered to 5.0 No pipe installed 

B-6 None encountered to 5.0 No pipe installed 

B-7 None encountered to 5.0 No pipe installed 

B-8 None encountered to 5.0 No pipe installed 

B-9 15.0* 11.8 

B-10 10.0* 10.2 

. * During drilling, not stabilized. 

It should be noted that Borings B-1 through B-5 were drilled within the northern portion of the 
property, which is roughly 10 to 12 feet higher than the southern portion where Borings B-6 
through B-10 are located. 

Seasonal and longer-term groundwater fluctuations on the order of one.to one and one-half feet 
are projected with the highest seasonal levels generally occuning during the late spring and early 
summer months. Irrigation on this and surrounding fields may also create additional 
groundwater fluctuations. 

5. DISCUSSIONS AND RECOMMENDATIONS 

5.1 SUMMARY OF FINDINGS 

Our analysis indicates that the proposed structure may be supported upon conventional spread 
and continuous wall foundations supported upon natural suitable soils and/or granular structural 
fill extending to suitable soils. 
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As previously mentioned, moderate to significant site grading is anticipated at the site to 
construct the proposed facility. Once a site grading plan is prepared, GSH must be contacted to 
review this plan and provide further recommendations, as required. 

Non-engineered fills associated with the demolition of the existing facilities must be completely 
removed in building, pavement, and exterior flatwork areas. 

In the following sections, detailed discussions pertaining to earthwork, foundations, lateral 
resistance, floor slabs, pavements, and the geoseismic setting of the site are provided. 

5,2 EARTHWORK 

5.2.1 Site Preparation 

Initial site preparation will consist of the demolition and removal of the existing small wood 
outbuildings and all associated non-engineered fills and debris, surface vegetation, topsoil, root 
bulbs, sod, and any other deleterious materials. Approximately four to six inches of stripping is 
anticipated to remove the majority of topsoil and loose/disturbed surficial soils. Vegetation and 
other deleterious materials should be removed from the site. Stripped topsoil will be unsuitable 
for structural fill but may be stockpiled for subsequent landscaping purposes. 

Subsequent to the above operations and prior to the placement of footings, structural site grading 
fill, or floor slabs, the exposed natural subgrade must be proofrolled by passing moderate-weight 
rubber tire-mounted construction equipment over the surface at least twice. If any loose, soft, or 
disturbed zones are encountered, they must be completely removed in footing and floor slab 
areas and replaced with granular structural fill. In pavement areas, unsuitable soils encountered 
during recompaction and proofrolling must be removed to a maximum depth of two feet and 
replaced with compacted granular structural fill. 

5.2.2 Temporary Excavations 

Temporary construction excavations in the site soils not exceeding four feet in depth may be 
constructed with near vertical sideslopes. Temporary excavations up to 10 feet deep in the site 
soils and not encountering groundwater may be constructed with sidesfopes no steeper than one 
horizontal to one vertical. Excavations deeper than 10 feet are not anticipated. If excessive 
sloughing occurs, if groundwater is encountered, or where extensive layers of clean granular 
soils are encountered, the sideslopes should be appropriately flattened and/or 
shoring/bracing/dewatering utilized. Excavations below the groundwater in granular soils will 
be extremely difficult since these soils will tend to flow into the excavation. · 

All excavations must be inspected periodically by qualified pers01mel. If any signs of instability 
are noted, immediate remedial action must be initiated. 

5.2.3 Structural Fill 
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Structural fill is defined as all fill which will ultimately be subjected to structural loadings, such 
as imposed by footings, floor slabs, pavements, etc, Structural fill will be required as backfill 
over foundations and utilities, as site grading fill, and possibly as replacement fill below 
footings. All structural fill must be free of sod, rubbish, topsoil, frozen soil, and other 
deleterious materials. Structural site grading fill is defined as fill placed over relatively large 
open areas to raise the overall grade. For structural site grading fill, the maximum particle size 
shall not exceed four inches or half the thiclrness of the fill; although, occasional larger particles, 
not exceeding eight inches in diameter, may be incorporated if placed randomly in a manner such 
that "honeycombing" does not occur and the desired degree of compaction can be achieved. The 
maximum particle size within structural fill placed within confined areas shall be restricted to 
two inches. 

The on-site soils may be re-utilized as structural site grading fill if they meet the requirements of 
such. 

Non-structural site grading fill is defined as all fill material not designated as structural fill and 
may consist of any cohesive or granular soils not containing excessive amounts of degradable 
material. 

5.2.4 Fill Placement and Compaction 

All structural fill shall be placed in lifts not exceeding eight inches in loose thickness. Structural 
fills beneath an area extending at least 3 feet beyond the perimeter of. the structure must be 
compacted to at least 95 percent of the maximum dzy_ density as determined by the AASHTO1 

T-180 (ASTM2 D-:1557) compaction criteria. Structural fills 5 to 10 feet thick must be 
compacted to 95 percent of the above criteria. Structural fills less than 5 feet thick, which are not 
beneath an area extending out at least 3 feet from the perimeter of the structure, shall be 
compacted to at least 90 percent of the above-defined criteria. Structural fills greater than 10 feet 
thick are not anticipated at the site. 

Subsequent to stripping and prior to the placement of structural site grading fill, the subgrade 
shall be prepared as discussed in Section 5.2.1, Site Preparation, of this report. In confined areas, 
sub grade preparation should consist of the removal of all loose or disturbed soils. 

Non-structural fill may be placed in lifts not exceeding 12 inches. in loose thickness and 
compacted by passing construction, spreading, or hauling equipment over the surface at least 
twice. 

5.2.5 Utility Trenches 

2 
American Association of State Highway and Transportation Officials 
American Society for Testing and Materials 
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All utility trench backfill material below structurally loaded facilities (flatwork, floor slabs, 
roads, etc.) shall be placed at the same density requirements established for structural fill If the 
surface of the backfill becomes disturbed during the course of construction, the backfill shall be 
proofrolled and/or properly compacted prior to the construction of any exterior flatwork over a 
backfilled trench. Proofrolling may be performed by passing moderately loaded rubber tire
mounted construction equipment unifonnly over the surface at least twice. If excessively loose 
or soft areas are encountered during proofrolling, they shall be removed to a maximum depth of 
two feet below design finish grade and replaced with compacted structural fill. 

Most utility companies and City-County governments are now requiring that Type A-la or A-lb 
(AASHTO Designation - basically granular soils with limited fines) soils be used as backfill 
over utilities. These organizations are also requiring that in public roadways the backfill over 
major utilities be compacted over the full depth of fill to at least 96 pereent of the maximum dry 
density as determined by the AASHTO T-180 (ASTM D-1557) metlj.od of compaction. We 
recommend that as the major utilities continue onto the site that these compaction specifications 
are followed. 

5,3 SPREAD AND CONTINUOUS WALL FOUNDATIONS 

5.3.1 Design Data 

The proposed structure may be supported upon conventional spread and continuous wall 
foundations established upon suitable natural soils and/or structural fill extending to suitable 
natural soils. For design, the following parameters are provided: 

Minimum Recommended Depth of Embedment for 
Frost Protection 

Minimum Recommended Depth of Embedment for 
Non-frost Conditions 

Recommended Minimum Width for Continuous 
Wall Footings 

Minimum Recommended Width for Isolated Spread 
Footings 

- 30 inches 

- 15 inches 

- 18 inches 

- 24 inches 
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- 3,000 pounds 
per square foot 

- 50 percent 

The term "net bearing pressure" refers to the pressure imposed by the portion of the structure 
located above lowest adjacent final grade. Therefore, the weight of the footing and backfill to 
lowest adjacent final grade need not be considered. Real loads are defined as the total of all dead 
plus frequently applied live loads. Total load includes all dead and live loads, including seismic 
and wind. 
5.3.2 Installation 

Under no circumstances shall the footings be established upon non-engineered fill, loose or 
disturbed soils, sod, rubbish, construction debris, other deleterious materials, frozen soils, or 
within ponded water. If unsuitable soils are encountered, they must be completely removed and -
replaced with compacted structural fill. If granular soils become loose or disturbed, they must be 
recompacted to the requirements for structural fill. 

The width of structural replacement fill below footings should be equal to the width of the 
footing plus on:e foot for each foot of fill thiclmess. 

5.3.3 Settlements 

Settlements of foundations designed and installed in accordance with above recommendations and 
supporting maximum projected structural loads are anticipated to be approximately one-half to 
five-eighths of an inch. Settlements are expected to occur rapidly, with approximately 60 to 
70 percent of the settlements occurring during construction. 

5,4 LATERAL RESISTANCE 

Lateral loads imposed upon foundations due to wind or seismic forces may be resisted by the 
development of passive earth presstµ"es and friction between the bas_e of the footings and the 
supporting soils. In determining frictional resistance, a coefficient of 0.40 should be utilized. 
Passive resistance provided by properly placed and compacted granular structural fill above the 
water table may be considered equivalent to a fluid with a density of 300 pounds per cubic foot. 
Below the water table, this granular soil should be considered equivalent to a fluid with a density 
of 150 pounds per cubic foot. · 

A combination of passive earth resistance and friction may be utilized provided that the friction 
component of the total is divided by 1.5. · 

5.5 LATERAL PRESSURES 
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The lateral pressure parameters, as presented within this section, are for backfills which will 
consist of drained granular soil placed and compacted in accordance w:ith the recommendations 
presented herein. The lateral pressures imposed upon subgrade facilities will, therefore, be 
basically dependent upon the relative rigidity and movement of the backfilled structure. For 
active walls, such as retaining walls which can move outward ( away from the backfill), granular 
backfill may be considered equivalent to a fluid with a density of 35 pounds per cubic foot in 
computing lateral pressures. For more rigid walls, generally not exceeding 8 feet in height, 
granular backfill may be considered-equivalent to a fluid with a density of 45 pounds per cubic 
foot. The above values assume that the surface of the soils slope behind the wall is horizontal 
and that the granular fill within three feet of the wall will be compacted with hand-operated 
compacting equipment. 
For seismic loading and below-grade walls up to 4 feet tall, a unifonn ·pressure of 30 and 
60 pounds per square foot should be added for active and more rigid walls, respectively. 

5.6 FLOOR SLABS 

Floor slabs shall be established upon suitable natural soils and/or upon structural fill extending to 
suitable natural soils. Under no circumstances shall floor slabs be established over non
engineered fills, loose or disturbed soils, sod, rubbish,· construction debris, other deleterious 
materials, frozen soils) or within ponded water. Settlement of lightly loaded (up to 200 pounds 
per square foot) floor slabs is anticipated to be less than one-quarter inch. 

5.7 PAVEMENTS 

The existing natural soils are granular and will exhibit moderate engineering characteristics when 
saturated or near-saturated. Considering these soils as the design . sub grade soils and the 
projected traffic conditions; the following pavement sections are recommended. 
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Flexible: 

Flexible: 

Parking Lot Areas 

(Light Volume of Automobiles and Light Trucks, 
Occasional Medium-Weight Trucks, 

No Heavy-Weight Trucks) 
[6 equivalent 18-kip axle loads per week] 

Asphalt concrete 

Aggregate base course 

2.5 inches 

7.0 inches 

Over Properly prepared natural soils, or 
structural site grading fill extending to 
suitable natural soils 

5.0 inches 

4.0 inches 

Portland cement concrete 
(non-reinforced) 

Aggregate base course 

Over Suitable natural soils and/or structural site 
grading fill extending to suitable natural 
soils 

Primary Roadway Areas 

(Moderate Volume of Automobiles and Light Trucks, 
Light Volume of Medium-Weight Trucks, 

and Occasional Heavy-Weight Trucks) 
[15 equivalent 18-kip axle loads per week] 

Asphalt concrete 

Aggregate base course 

3.0 inches 

8.0 inches 

Over Properly prepared natural soils, or 
structural site grading fill extending to 
suitable natural soils 
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Portland cement concrete 
(non-reinforced) 

Aggregate base course 

Suitable natural soils and/or structural site 
grading fill extending to suitable natural 
soils 

For dumpster.pads, we recommend a pavement section consisting of six and one-half inches of 
Portland cement concrete, four inches of aggregate base course, over properly prepared natural 
subgrade or site grading structural fills extending to suitable natural soils. 

These rigid pavement sections are for non-reinforced Portland cement c6ncrete. Concrete should 
be designed in accordance with the American Concrete Institute (ACI) and joint details should 
conform with the Portland Cement Association (PCA) guidelines. The concrete should have a 
minimum 28-day unconfined compressive strength of 4,000 pounds per square inch and contain 
6 percent ±1 percent air-entrainment. 

5.8 CEMENT TYPES 

The laboratory tests indicate that the natural soils tested contain a negligible amount of water 
soluble sulfates. Based on our test results, concrete in contact with the on-site soil will have a 
low potential for sulfate reaction (ACI 318, Table 4.3 .1). Therefore, all concrete which will be 
in contact with the site soils may be prepared using Type I or IA cement. 
S.9 GEOSEISMIC SETTING 

S.9.1 General 

Utah municipalities adopted the International Building Code (IBC) 2006 on January 1, 2007. 
The IBC 2006 code determines the seismic hazard for a site based upon 2002 mapping of 
bedrock accelerations prepared by the United States Geologic Survey (USGS) and the soil site 
class. The USGS values are presented on maps incorporated into the IBC code and are also· 
available based on latitude and longitude coordinates (grid points). · 

The structure must be designed in accordance with the procedure presented in Section 1613, 
Earthquake Loads, of the IBC 2006 edition. 

5.9.2 Faulting 

Based upon our review of available literature, no active faults are known to pass through or 
immediately adjacent to the site. The nearest active fault is the Wasatch fault approximately four 
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miles southeast of the site. The Wasatch fault zone is considered capable of generating 
earthquakes as large as magnitude 7.4. 

5.9.3 Soil Class 

Our analysis of the soils in the upper 30 feet in the borings shows that some of the deeper 
saturated soils could liquefy during the design seismic event (see Section 5.9.5, Liquefaction). 
According to the IBC 2006 Table 1613.5.2, "Soils vulnerable to potential failure or collapse 
under seismic loading such as liquefiable soils ... " are designated under site Class F. However, 
the potential settlements due to liquefaction are anticipated to be up to ijpproximately one to one 
and one-quarter inch. This magnitude of settlement can typically be tdlerated by an adequately 
designed structure to protect life safety. Additionally, surface rupture and lateral spreading are 
not anticipated to occur. Therefore, we recommend the site be designated under Site Class D -
Stiff Soil Profile for design. 

5.9.4 Ground Motions 

The IBC 2006 code is based on 2002 USGS (United States Geologic SutVey) mapping, which 
provides values of short and long period accelerations for the Site Class B-C boundary for the 
Maximum Considered Earthquake_ (MCE). This Site Class B-C . boundary represents a 
hypothetical bedrock surface and must be corrected for local soil conditions. The following table 
summarizes the peak ground and short and long period accelerations for a MCE event and 
incorporates a soil afl1plification factor for a Site Class D soil profile in the second column. 
Based on the site latitude and longitude ( 40.09788 degrees north and 111.686399 degrees west, 
respectively), the values for this site are tabulated on the following page. 

Site Class B-C Site Class D 
Boundary [adjusted for site 

Spectral Acceleration Value, T [mapped values] class effects] 
Seconds (¾g) (% 2) 

Peak Ground Acceleration 52.0 52.0 

0.2 Seconds, (Short Period 
Acceleration) Ss= 130.0 SMs= 130.0 

1.0 Seconds (Long Period 
Acceleration) - S1 = 54.5 SM1 = 81.7 

The IBC 2006 code design accelerations (Sns and S01) are based on multiplying the above 
accelerations (adjusted for site class effects) for the MCE ·event by two,.thirds (%). 
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The site is located in an area that has been identified by the Earthquake Preparedness 
Information Center, Utah Division of Comprehensive Emergency Man~gement for Utah County 
as having a "high" liquefaction potential. Liquefaction is defined' as the condition when 
saturated, loose, finer-grained sand-type soils lose their support capabilities because of excessive 
pore water pressure which develops during a seismic event. 

Saturated granular soils were encountered in Borings B-1, B-9, and B-10. Our analysis indicates 
that in Borings B-1 and B-9, isolated layers of the deeper saturated sand layers encountered 
could liquefy under the design seismic event. The other layers, as well as the saturated sands 
encountered in Boring B-10, will not likely liquefy during the design; seismic event. If these 
isolated layers were to .completely liquefy, settlements on the order of one to one and one-quarter 
inch could occur. Due to the depth of the potentially liquefiable layprs and the thickness of 
overlying non-liquefiable soils, ground rupture is not anticipated during the design seismic event. 
Due to the depth of the potentially liquefiable layers, the lack of a free face, as well as the lack of 
a contiguous potentially liquefiable layer, lateral spread is not anticipated to occur at the site 
during the design seismic event. It should be noted that our liquefaction analysis was performed 
on the soils encountered in the upper 30 feet as is typically performedi for single-level slab-on
grade facilities. If these deeper soils were analyzed, additional settleme1?,ts could be predicted. 

Calculations were performed using the procedures described in NCEER-97-0022 entitled, 
"Proceedings of the NCEER Workshop on Evaluation of Liquefaction Resistance of Soils," and 
only apply to the saturated cohesionless deposits. 
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The Church of Jesus Christ of Latter-Day Saints 
Job No. 0153-050-08 
Geotechnical Study 
July 3, 2008 

~GSH ~·. 

Gordon Spilker Huber 
Geotechnical Consultants, Inc. 

We appreciate the opportunity of providing this service for you. If you have any questions or 
require additional infonnation, please do not hesitate to contact us. 

Respectfully submitted, 

GSH Geotechnical Consultants, Inc. 

~ ?1. ~U; I 

Bry~Roberts, State of Utah No. 276476 
Professional Engineer 

BNR/MSH:jlh 

Encl. Figure 1, 
Figure 2, 
Figures 3A 
Figure 4, 
Appendix A, 

Vicinity Map 
Site Plan 
through 3J, Le>g of Borings 
Unified Soil Classification System 
Topsoil Testing Report 

Addressee (3 + email) 
c: Ms. China Bills (1 + email) 

NAI Utah Commercial Real Estate 
343 East 500 South 
Salt Lake City, Utah 84111 

Mr. Mark Davis (1) 
The Church of Jesus Christ of Latter-Day Saints 
50 East North Temple, RM 467 W 
Salt Lake City, Utah 84150-6915 
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THE CHURCH OF JESUS CHRIST OF LATTER-DAY SAINTS 
JOB NO. 0153-050-08 

SCALE IN FEET 
2000 
I 

REFERENCE: 
USGS 7.5 MINUTE TOPOGRAPHIC QUADRANGLE MAP 
TITLED "SPANISH FORK, UTAH" DATED 1998 

l 

FIGURE 1 
VICINITY MAP 

~GSH 
Gordon Spilker Huber 
Geotechnical Consultants, Inc. 
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THE CHURCH OF JESUS CHRIST OF LATTER-DAY SAINTS 
JOB NO. 0153-050.08 

REFERENCE: 
ADAPTED FROM DRAWING ENTITLED 
"SITE LAYOUT PLAN"PROVIDED BY CLIENT, NOT DATED 

SCALE IN FEEf 
30 0 30 60 "' _, ~ . 

t 

FIGURE2 
SITE PLAN 

~GSH 
Gordon Spilker Huber 
Gcotcclutical Conmltanb, Inc. 
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Gordon Spilker Huber Geotechnical Consultants, Inc. 
Salt Lake City, Utah 84123 

BOREHOLE B-1 

Page: 1 of3 

Project Name: Proposed Spanish Fork Meetinghouse 

Location: 1882 West 900 South, Spanish Fork, Utah 

Drilling Method: 3-3/4" ID Hollow-Stem Auger 

Elevation: Overall Site Approximately 4575' +/

Project No.: 0153-050-08, 

Client: The Church of Jesiis Christ of Latter-Day Saints 

Date Drilled: 06-26-08 

Water Level: 20.0' (06-26408) 17.6' (07-02-08) 
Remarks: 

.;._ _____________________________________ _ 
~ 

'i ~ 
... ,., 

~ ... ~· 

i 
;i:: 

! e.., '-' ._, 

l E-1 i ~: ;!:.':) 1 .... 

I .:! 
DESCRJPTION la<, 

i )~ ~ 
:; REMARKS 

I 
...i .. rl), 

'~ 
~G;' 1 "' 

' 
..... :c 
0 ;; u :I s rll ~ ,.';!. i::i~ :::i rt 

Ground Surface 
0 loose to 4"-6" SILTY SAND AND GRAVEL 

with occasional cobbles; majorroots (topsoil) to 2"-3"; fine to slightly moist 

collr6e sand; fine and collr6e gravel; light:brown (SM/GM) 
... dense 

... 
1, , 

... 89 
k 1 .... 

... 

5 moist z.:.. •• GRAVELLY SAND/SANDY GRAVEL 1, r,: ,: medium dense :~; with trace to some silt; fine sand; fine and coarse gravel; light 28 
:li brown (SP/SM/GP/GM) 

... 1 .... ~ , .... , 
~:; -~=- ... 
•,·,• 
,:•;: 
-:~~ ... =.:,:. ,: ... . :,:. 

SILTYSAND 
fine to medium sand; light brown (SM) 

-10 moist 1, r 
... 16 

I, ~ 
medium demc 

... 
10 

-
... 

-15 loose 

[I ... 20 

... 
~ I 

... 

... 

-20 saturated 

9 -
-
... 

... 

-2s I I. ' medium dense 

Th ~ discussion in the text under the section titled{SUBSURF ACE CONDITIONS, FIGURE3A 
is ecessary for a proper understanding of the nature of the subsurface material. 
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Gordon Spilker Huber Geotechnical Consultants, Inc. 
Salt Lake City, Utah 84123 

BOREHOLE B-1 

Project Name: Proposed Spanish Fork Meetinghouse 

Location: 1882 West 900 South, Spanish Fork, Utah 

Drilling Method: 3-3/4" ID Hollow-Stem Auger 

Elevation: Overall Site Approximately 4575' +/-

Project No.: 0153-050-08 

Client: The Church of Jesus Christ of Latter-Day Saints 

Date Drilled: 06-26-08 

Water Level: 20.0' (06-26"08) 17.6' (07-02-08) 

Page: 2 of3 

Remarks.;..: _________________________________________ _ 

! ] DESCRIPTION .... t ] ~ 

5 ~ !I ;1' 0 ... ~ ,-1 
C, i:l i:1:1 

,_ 10 

... 
,_ 

... 

30 :•,•. 
;:· SAND 
:;:. with some silt; fine to roe<lium sand; light brown (SP/SM) - 8 .... ..... 
4-~ 
,:~ ...... ,_ 
❖} 

.=·>. 
•:•": 

==~· ,,. 
-=-~ 
,:•;: 
:--;-. 
;~~-

..-35 ,,. 
·H 
.:-;: 

12 •:-~ 1•,•. 
;:· 
:;;· .... , .... 
·:--: :,, .. 
;:: 

=~=-.... ..... ·:-~ ,., .. 
:¥i 
.:--1 -40 •:-~ 

grades with. oxidation 10:,.1, 

;:· 
11 .,. ... ❖ :O 

•,•, .-,. 
t;t 
;; -:;:. 
•,• . ..... -:~ ... 

1,.,.,. 
;:· 
:}; ,_ 
-.•. ::~ 
:.:,:-

45 
SILTY SAND 
fine sand; light brown (SM) ,_ 13 

.. 

... 

... 

-50 

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material. 

,-1 
0 ,..._ 
~ ~ ~ ~ t., 

~ i ~ Fil 
~ ~ 

~ ~ ~~ ... 
~u i ..,, -:. ~b 

I I 

,..._ ,..._ 
~ ~ t., t., 

] 
;;,i 

j 
~ 

:s u 
g. tl 

!l ;:i p., 

REMARKS 

loose 

medium dense 

saturated 
medium dense 

loose 

FIGURE3A 
(con't) 



Gordon Spilker Huber Geotechnical Consultants, Inc. 
Salt Lake City, Utah 84123 

BOREHOLE B-1 

Page: 3 of3 

Project Name: Proposed Spanish Fork Meetinghouse 

Location: 1882 West 900 South, Spanish Fork, Utah 
Drilling Method: 3-3/4" ID Hollow-Stem Auger 

Elevation: Overall Site Approximately 4575' +/

Project No.: 0153-050-08 

Client: The Church of Jesus Christ of Latter-Day Saints 
Date Drilled: 06-26-08 ------------------Water Level: 20.0' (06-26•08) 17.6' (07-02-08) 

Remarks: '----------------------------------------
t" 

,-;i I ..,; ... DESCRIPTION ) "" ~ ,-;i 

~ i ~ t 
~ " ,.;i C, ~ A IQ 

H H 

6 -

... 
Stopped drilling at 50.0'. 

... 
Stopped sampling at 51.5'. 

... 
Intalled 1-1/4" diameter slotted PVC pipe to 51.5'. 

'-55 

... 

... 

... 

... 

'-60 

... 

... 

-
I-

'--65 

I-

... 

I-

... 

'-70 

I-

,_ 

... 

... 

'-75 

The discussion in the text under the section titled, SUBSURFACE CONDffiONS, 
is necessary for a proper understanding of the nature of the subsurface material. 

,-;i 
0 ,_ 

I ..,, ~ I ._, 

I ~ r,:i 

~ 

~ ~ A~ 
0 tu 

r,:i ~ ~ i::i~ 

,-.. 
~ t., 

] 
:5! 

! 

,..., 
~ ._, .... ·a 
::i .. 
1 ,,. 

REMARKS 

FIGURE3A 
(con't) 
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Gordon Spilker Huber Geotechnical Consultants, Inc. 
Salt Lake City, Utah 84123 

BOREHOLE B~2 

Page: I of 1 

Project Name: Proposed Spanish Fork Meetinghouse 

Location: 1882 West 900 South, Spanish Fork, Utah. 
Drilling Method: 3-3/4" ID Hollow-Stem Auger 

Elevation: Overall Site Approximately 4575' +/

Remarks: 

· Project No.: 0153-050-08 

Client: The Church of Jesus Christ of Latter-Day Saints 
Date Drilled: 06-26-08 -------------------Water Level: No groundwater encountered (06-26-08 & 07-02-08) 

------------------------------------------
,-.1 
0 .-. I ,-. .-. 

e ~ ~ 
';{!. ~ j ._, "' e.., ._, 

7l 
DESCRIPTION f,,l 1"' i i 1 ] REMARKS ] ] '"" ~ 

~ ~ 
~ ~ 

rr., ~ :::i ... 
~ 

rr., ~ AR "d u 
~ .. 

0 s ·; ~ : ~I,) .3 ~ l:l ~ rr., ~ 'f, A~ 5 ~ 

Ground Surface 
0 loose to 4"-6" CLAYEY SAND 

moist with some fine and coarse gravel; major roots (topsoil) to 2"-3"; 
"' loose fine to coarse sand; brown (SC) ~, 
"' 

23 
-~~ 

10.7 120.2 

-

SILTY GRAVEL t---t.-at--+--t--+--+----t medium dense ,,. 
with some sand; :fine and coarse gravel; light brown (GM) --s 65 ! ... ~ 

";,";, ..... 
•:-::.,•. 
;:~ ,,. 
•:•> 

SANDY GRAVEL 
with trace silt; fine to coarse sand; fine and coarse gravel; brown 
(GP) 

SAND 
with irace to some silt; fine sand; light brown (SP/SM) 

Stopped drilling at 15.0'. 

Stopped sampling at 14.5'. 

Installed 1-1/4" diameter slotted PVC pipe to 14.5'. 

No groundwater encountered at time of drilling. 

-

-
20 

,-10 

... 

-
- 17 

-
-15 

-
-
,_ 

"' 

-20 

-
-
,_ 

.. 
-25 

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material. 

1 

moist 
loose 

moist 
loose 

FIGURE3B 
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BOREHOLE B-3 

Page: 1 of 1 

Project Name: Propased Spanish Fork Meetinghouse 

Location: 1882 West 900 South, Spanish Fork, Utah 

Drilling Method: 3-3/4" ID Hollow-Stem Auger 

Elevation: Overall Site Approximately 4575' +/- . 

Remarks: 

Project No.: 0153-050-08 

Client: The Church of Jesus Christ of Latter-Day Saints 
Date Drilled~:..;;0..;;.6-..::;2.;;..6-..;;.08;;._ ____________ _ 

Water Level: No groundwater encountered (06-26-08 & 07-02-08) 

------------------------------------------

:,.,,. 
;:· ... 
❖ i 
•,•. ..... 

·!'·~. 1,.,,, 
;:· ,,. 
·H 
',\ ,., . ..... 

:,.,.,. 
;:· 
:;;· 

DESCRJPTION 

Ground Surface 
SILTY SAND AND GRAVEL 
major roots (topsoil) to 2"-3"; fine to coarse sand; fine and 
coarse gravel; oxidation mottling; light brown (SM/GM) 

FINE SAND 
with trace to some silt; fine sand; light brown (SP/SM) 

SAND 
with trace silt; fine to medium sand; brown (SP) 

Stopped drilling at 15.0'. 

Stopped sampling at 17.0'. 

Installed 1-1/4" diameter slotted PVC pipe to 17.0'. 

No groundwater encountered at time of drilling. 

E--1 E-< 
~ I ~ 0 
r-l s A 

0 

... 

... 

... 
79 

-5 

... 
73 

"" 
1-10 39 

... 

.. 
... 

~1s 18 

... 
11 

... 

... 

t--20 

... 

... 

... 

-25 

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material. 

...:l 
0 .-. g .-. .-. s ~ ~ 

~ 'I, 
"' ~ '-' 

i ~ ] ] REMARKS !3 ~ "' ...:l 

~ AG;' ::! u 

~ "' 'I:: ; ~u ! £ ~ A~ 

loose to 411-611 

moist 
dense 

rI 
~ , 
I~ ~ ·, 

moist 
medium dense 

I~ , 
1.-. ~ 

6.9 6.1 

moist 
~ 

,. 
loose 

' .. medium dense 

FIGURE3C 
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BOREHOLE B-4 

Page: I of I 

Project Name: Proposed Spanish Fork Meetinghouse 

Location: 1882 West 900 South, Spanish Fork, Utah 

Drilling Method: 3-3/4" ID Hollow-Stem Auger 

Elevation: Overall Site Approximately 4575' +/-

Project No.: 0153-050-08 

Client: The Church of Jesus Christ of Latter-Day Saints 

Date Drilled: 06-26-08 

Water Level: No groundwater encountered (06-26-08) 

Remarks.;..:------------------------------------------

! ] DESCRIPTION E-i i j !lot 

~ ~ ea : ~ 8 ... c., A = 
Ground Surface 

0 SILTY SAND AND GRAVEL 
rnajorroots (topsoil) to 2"-3"; fine to coarse sand; fine gravel; -light brown (SM/GM) 

-

.~ 
Stopped drilling at 5.0'. ... 
Stopped sampling at 5.0'. 

No groundwater encountered at time of drilling. .. 
... 

.... 10 

I-

... 

-15 

i-20 

... 

... 

... 

... 

'--25 

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material. 

... 
0 ,..., ,..., 

'"' ! 'I- g 

~ 
~ ~ 

'-' "" ~ ~ 
(I.I I i ] ] REMARKS 

i ~ r,J 

~ At.i. "d .. ... 
~C,) } l! 0 

~ 'I-
.. 

00 A~ E: 

loose to 411-611 

moist 
medium dense 

FIGURE3D 
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Gordon Spilker Huber Geotechnical Consultants, Inc. 
Salt Lake City, Utah 84123 

BOREHOLE B-5 

Page: I of 1 

Project Name: Proposed Spanish Fork Meetinghouse 

Location: 1882 West 900 South, Spanish Fork, Utah 

Drilling Melhod: 3-3/4" ID Hollow-Stem Auger 

Elevation: Overall Site Approximately 4575' +/-

ProjectNo.: 0153-050-08 

Client: The Church of Jesus Christ of Latter-Day Saints 
Date Drilled: 06--26-08 ~~-----------------Water Level: No groundwater encountered (06-26-08) 

Remarks . .;..: __________________________ _,_ ______________ _ 

! i DESCRIPTION ,.; i 1 .. 
"" ..:i 

~ t t : 8 ... c., A ~ 

Ground Surface 
0 SILTY SAND AND GRAVEL 

major roots (topsoil) to l "-2"; fine to coarse sand; fine and .. 
coarse gravel; light brown (SM/GM) 

.. 

.. 
-.. 

Stopped drilling at 5. 0'. ... 
Stopped sampling at 5.0'. ... 
No groundwater encountered at time of drilling. ... 

.. 
-10 

... 
,-

I-

.. 
-1s 

... 

... 
I-

'-20 

... 

-
I-

... 

'-25 

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material. 

s ,-.. ,.., ,.._ 

~ 
~ g s ~ i ~ <'I ~ 

I ~ i 1 ~ REMARKS !s :i I'll 

! ~ Ali;' :s! ,1:1 

~ ~u j .. 
';!. .!I 

A~ ~ 

loose to 4"-6" 
moist 
"medium dense" 

FIGURE3E 
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Salt Lake City, Utah 84123 

BOREHOLE B-6 

Project Name: Proposed Spanish Fork Meetinghouse 

Location: 1882 West 900 South, Spanish Fork, Utah 

Drilling Method: 3-3/4" ID Hollow-Stem Auger 

Elevation: Overall Site Approximately 4575' +/

Page: I of I 

Project No.: 0153-050-08 

Client: The Church of Jesus Christ of Latter-Day Saints 

Date Drilled: 06-26-08 ---'-----------------Water Level: No groundwater encountered (06-26-08) 
Remarks: ·.;._ _____________________________________ _ 

! ] DESCRIPTION E-l E-< 

] "" !!:! 

~ ~ ... 
t .. 

~ ,!; : lzl 
A 

~ 
Ground Surface 

0 
CLAYEY SAND/SANDY CLAY 

i 
major roots (topsoil) to 2"-3"; fine sand; brown (Cl/SC) 

I-

,.. 

I -
.. 

. 
Stopped drilling at 5.0'. 

Stopped sampling at 5.0'. ... 
No groundwater encountered at time of drilling. 

I-

-10 

... 

I-

-
-
-15 

-
-
... 

I-

'-20 

... 

I-

... 
L.. 

'-25 

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding ofth.e nature of the subsurface material. 

,..;i 
0 ,-., = ,-. ,__ 

! ';ft = i 
~ ~ ._, N t, '-' 

Ill I ~ 1 ~ REMARKS 
~ ~ rl) 

~ 
Ill ~ A G;' ::! ] s = i:;lu i:r 

Ill ::s ,:, ,:ii:!, :l ""' 
loose to 411-611 

moist 
"medium dense" 

FIGURE3F 
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Gordon Spilker Huber Geotechnical Consultants, Inc. 
Salt Lake City, Utah 84123 

BOREHOLE B-7 

Page: 1 of 1 

Project Name: Proposed Spanish Fork Meetinghouse 

Location: 1882 West 900 South, Spanish Fork, Utah 
Drilling Method: 3-3/4" ID Hollow-Stem Auger 

Elevation: Overall Site Approximately 4575' +/

Remarks: 

Project No.: 0153-050-08 

Client: The Church of Jesus Christ of Latter-Day Saints 
Date Drilled;.;.:..;;.0.;.6•_26_-.;...08;..._ ____________ _ 

Water Level: No groundwater encountered (06-26-08) 

------------------------------------------

! ] DESCRJP110N E-< t 1 1.-.. 

~ ~ ... 
"" .. 

0 Ill ~ ... s C!I ~ A 

Ground Surface 
0 SILTY GRAVEL 

wi1h some fme1o co11I11e sand; majorroots (topsoil) to 2"-3"; .. fine and coarse gravel; brown (GM) 

... 

I-· 

·" 
Stopped drilling at 5.0'. 

I-

Stopped sampling at 5.0'. ... 
No groundwater encountered at time of drilling. ... 

I-

-10 

I-

I-

I-

I-

--15 

I-

I-

... 

... 

i-20 

... 
... 

.. 
-25 

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material. 

..:l 
0 ..._ ..._ ..._ 

~ 
';!. ~ ~ 

~ ~ 
'-' t, ..., 

I ~ j ] REMARKS 

I ~ ~ ;:i t:/l 

~ Ali;' :s! I 0 ~u = ·O' 
~ 'I- A~ ~ 

loose to 4"-6" 
moist 
"medium dense" 

FIGURE3G 



(-~ C) 
Gordon Spilker Huber Geotechnical Consultants, Inc. 
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BOREHOLE B-8 

Page: 1 of 1 

Project Name: Proposed Spanish Fork Meetinghouse 

Location: 1882 West 900 South, Spanish Fork, Utah 

Drilling Method: 3-3/4" ID Ho11ow-Stem Auger 

Elevation: Overall Site Approximately 4575' +/- · 

Project No.: 0153-050-08 

Client: The Church of Jesus Christ of Latter-Day Saints 
Date Drilled: 06-26-08 

Water Level: No groundwater encountered (06-26-08) 
Remarks: ·.:..,... _____________________________________ _ 
5 'ii ..: ... 
] .s DESCRIPTION r.,., !!:! 

~ ~ ... 
t .. 

0 
"" : Ill ..:I C, A ~ 

Ground Surface 
0 SILTY GRAVEL 

with some fine to coarse sand; fine and coarse grovel; brown 
(GM) I-

I-

-
I-

• 
Stopped drilling at 5. 0'. -
Stopped sampling at 5.0'. ... 
No groundwater encountered at time of drilling. ,.. 

I-

'""10 

-
-
-15 

-
,.. 

I-

'"-20 

... 
.. 
,.. 

.. 
f-25 

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the nature of the subsurface material. 

..:i 
0 ,-.. ,-.. ,-.. 

e '$. ~ 

~ 
~ '$. 

'-' .... t., ._. 

i -~ 
.... .... 

fj ~ 
'il :; REMARKS 

rJl ::3 ..:i 

~ 
rJl ~ Ali;' :i! u .... 

~u g. :::, 
0 .a ~ '$. A~ ;:i /lo< 

moist 
"mediwn dense" 

, 

FIGURE3H 
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BOREHOLE B-9 

Page: 1 of 1 

Project Name: Proposed Spanish Fork Meetinghouse 

Location: 1882 West 900 South, Spanish Fork, Utah 

Drilling Method: 3-3/4" 1D Hollow-Stem Auger 

Elevation: Overall Site Approximately 4575' +/

Project No.: 0153-050-08 

Client: The Church of Jesus Christ of Latter-Day Saints 

Date Drilled: 06-26-08 --------------------Water Level: 15.0' (06-26-08) 11.8' (07-02·08) 
Remarks: 

,;__ _____________________________________ _ 

! 1 DESCRIPTION ~ t ] "" 
~ ; 

~ t 0 ... fa:l ~ C, is: A ~ 

Ground Surface 
0 CLAYEY SAND 

with some gravel; majorroots (topsoil) to 2"-3"; fine sand; 
brown(SC) ... 

... 

... 
18 

... 

grades less gravel -5 

16 

k: 
:•.,•. SAND ;,; ,, .. 

with some silt; fme to medium sand; light brown (SM/SP) ·~t· 
·}t , ..... 
~:~ '-10 
•H 
•,•: .. ,. 

7 :~ ... :-..,. 

t~ 
:,:; ... ..... :-~ 

J;~:-
=»: •,•, .. ,. 
:~. :•,•. 
~:; 
:u: '-15 ·:~ 
1;❖ 

9 ,:, ... . , .. 
3 

... 
Stopped drilling at 15.0'. 

... 
Stopped sampling at 16.5'. 

... 
Installed 1-1/4" diameter slotted PVC pipe to 16.5'. 

'-20 

... 

-
-
... 

1-25 

The discussion in the text under the section titled, SUBSURFACE CONDITIONS, 
is necessary for a proper understanding of the natttre of the subsurface material. 

..;i 
0 .-, .-, .-, 

! 'J!. ·~ ~ ~ 'J!. 
'-' ~ ...... 

l"/l i ~ v.l 1 1 REMARKS fj ~ ;:s ;:s l"/l 

~ 
~ ~ i::i~ i ~ ; tu .. ... .!I 

C1l ~ A~ ;:s i:i.. 

loose to 411-611 

moist 
loose 

,~ , 
l.4 ~ 

.., ,. 
..4 ~ 

13.2 103 

10.8 11.6 

saturated 

FIGURE3I 
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BOREHOLE B-10 

Page: 1 of! 

Project Name: Proposed Spanish Fork Meetinghouse 

Location: 1882 West 900 South, Spanish Fork, Utah 

Drilling Method: 3-3/4" ID Hollow-Stem Auger 

Elevation: Overall Site Approximately 4575' +/

Project No.: 0153-050-08 

Client: The Church of Jesus Christ of Latter-Day Saints 

Date Drilled: 06-26-08 
.;;..,;;.;._ ________________ _ 

Water Level: 10.0' (06-26-08) 10.2' (07-02-08) 
Remarks: 

.;._ _____________________________________ _ 

5 ., 
DESCRIPTION ...: 1"" 

j 5 r... I ~ ... 
;i' .. 

8 ... : i:,i C, A ~ 

Ground Surface 
0 CLAYEY SAND 

wi1h occnsinal fine and coarse gravel; majorroots (topsoil) to 
2"-3"; fine sand; light brown (SC) 

... 

... 

20 -
.. 
-5 

grades silly/clayey sand 
15 

.. 
~ 

;,,.,. 
;:· SILTY SAND AND GRAVEL .,. 

fine to coarse sand; fine and coarse gravel; brown .:,:, .... 
(SP/SM/GP/GM) ..... ,:,, 

;-..,. 
;:~ ~ i-10 ·" -~~-..... 27 :-~ .. :,.,,. 
;:· 

:n. ... ...... 
•:-~ 
1,.,1, 

~ :,,,. 
SAND ;::.. ,,. 
with some silt; fine to medium sand; brown (SP/SM) •)l 

,i). 
•:-~ 1-..•. ::~ -15 :~; 
':.', 

15 
, . .,._ -: ..... 
1,.,1, r;,~ .. 

Stopped drilling at 15.0'. 
... 

Stopped sampling at 16.5'. 

-
Installed 1-1/4" diameter slotted PVC pipe to 16.S'. 

"--20 

.. 
~ 

.. 

.. 
---zs 

The discussion in the text under the section titled, SUBSURFACE CONDffiONS, 
is necessary for a proper understanding of the nature of the subsurface material .. 

..:l 

I ~ ~ 
...... 

~ 
~ 

~ ._, ~ ._, 
r,J I ~ i ] REMARKS 
~ ~ ..:l 

~ 
r,J ~ A~ l u .... !Cl 

i ~u :i 
r,J ~ Ae:t :::l ;;:: 

l<>O!ie to 4"-6" 
moist 
loose 

II 
l"4 ,. 
1..4 .. 

mediwn dense 

~ 
, saturated 

l.4 .. 
saturated 
medium dense 

25.7 9.3 

FIGURE3J 



UNIFIED SOIL CLASSIFICATION SYSTEM 

l'IWllllfHTi'ICATIOHPIIOC!DUlllll GRAPH I.ETTER 
TtPICAl.DEBCIIFT10lla BYMIIOL BYIIIIOI. 

--hallo! _,. ___ 
llwtnNo,IOO --· 
(Tho Ho. lOO .._ 
..... boutlt-, 
amo/lMtporllolt 

"-"'""' -eye) 

QRAVEl.8 

llonlUl•l\hllfof 
__ ,. 
largwhnNo.4 --· (Fe<---

ti1• 1l4"11bor•oybo 
UNd'N~IO ...... -..... ) 

-· 
llontthonh•ltol --" -thonllo.4 -·· {Fo<----

lhl1/·P-fflll'/bll 
UHdlftqutwAln1.to 
... Ho. ........ ) 

~LB 

(I.Jtllo« .. _, 

ORAVl!Llwmt 
FH8 
(-
aaountffl 
-) 

CUANUHDa 

(Uttllo, ....... ) 
BANDSwmt 

l'1Mt!S 

(-
-.1o1 
-) 

Wl<llrlf',ollnpn •lot•nd-

_,. .. --- GW Wollgr•dlda,nw, ___ ,.., 
laNcrnolnN. 

PredoMNntlyonetutor11W1ttofUIN GP ~=r•wll,-111•1ln•, wtthNmt ~--~ 

Non-plo•tlolno,(lorldo-p,ocodcn1 GM :mot=:__, __ 
-UL-,_ __ (for_,._.. 
-Cl,bo!<iolj, GC =--~poodygnodod~ 

Wldlrlf',ollngnoln- •nd •-111 SW 
_ .... ___ 

Woll --grwotyMnd•, ltll• or non-

Pl'NOflNrilyonalluor1NOll'of ... \lJflh 
_,.,,-• --.na. SP Po<>!lyll<ldod ___ ,, ...... 

non-. --(for ___ 
-uL-,. SM Slty-pao<ly ___ 

-llno•(lor---ct.bllow). 
SC 

~-poody _ _...., __ 

IDllfllflCAnoH PllOCIDIJIUltl ON FRAC110H IIIAW!ll TIIAH No. -IO lll!VI! 8IZI! 

FlltllOIWHBl ML ~llband\'OfYflno....s•.-nour, B0tUI 8LTSAHDCUV8 •-tycrN)'Wl'h--""1"1-• 

llorolhtnh•ltof l.lqudllmttlllltllOn!O -tohlQh ttoo,10 - CL =-~~~'"'='~--11 .. _ ---llo.21JO _,.._ 
llilo!ltkl - llllgli OL -~tt,oncl-lltt-d•v<oftow - ~-
Bllghtkl -.. sttwtonor,• 81ithtto -· MH =dta.M~DrdllmlTIICIOUlflnt •lly1oll1,--. 

(Tho .... 200-
SU.TS ANO ClAVS •lzollllloollhl Hlgh10 Hone llgt, CH h"'1llflloollyeclhl1,h~,lllol•ye. 1m1IINI- v•,yhl;f, 

Yf~tlllfle 
Lk1"1dllmlt--l50 

"'"''"") ~nti:,Ngh ...... ., llllghtkl OH --ofmodl ... 10h1Qh---- .,...,., 

I IIIOHLY 0flOAIIIO 80"8 --""-·-·-""Ind hquo,lllybyfliioull-. Pt PNl •nd-blghty--

l &m+nd 7 It ........ ,._....~_,two.,... .. ......-by~1ol ... ll)Nbca. 
IM--anthltalllrlnlLI.-

Ol!IERAL NOTES 

FIIE, llRAINED SOIL 
POCKET 

TOAVANE PENETIIOUETl!R 

UNDRAINED lliCOM'INliD 
1.ln ve-o!, UnHlod Soll Clullftctllon DN1Qnatlon9. -,oc1 
on lllt loge ...,.OYl!Uo11d byvtau.r lltllllodaottly. 11-. rora, 
·-•lanllionl(~onltborltoty11M1ng)maydlllor, CONSISTENCY SPT SHl!AR FIELDTEBT 

2. ~aeporallng llrata onlllo logs~ ,pprcxlmaC• 
boundartH only Ac1ull ll'lnlltlona may bt gradual, 

3. LCllo re_.i gen91111aol r:oncltlon•-ll leh point 
o1 ~Uon onthto dal9 lndloaltod. 

4. No Wlll'lnty lo proYfdod u to the oontinwty o1 toll COIKlUono 
botw- lndlvlduol Nffl)H """1tont. 

LOG KEY SYMBOLS 

~ Bulk/ Big Rimple m ThlnWall 

~ 81andlrd Pwnel..UOn 0 NoRecoYOIY Spl~ Spoon S.mplor 

I Rock.Coro ~ 3-3/4" ID 
D&NBamplor 

COARSE -ORAINOE SOIL 

APPERENT &PT 
DENBrlY lblowntJ 

Vo,yLOOII c4 

LOOM 4-10 

B :,"ID MldlUmllonN 10•30 

y D&Mllamplor - 30.50 -
rn Wattrl.eYel 

c,momla 
Samplar Very!Jenoe >8CI 

CDIENTATION 
NODIPEIS 

DESCfflPTION DESCRIPTION DESCRIP'll0N 

~ Cnlml>IUOl' bl'tlkl wtth hlndlng ot 1Nght n- pt'Otl9\n 
,.,_ 

-.1111y 0nlmb1Nor-wllhco_lln{ler_ Somo 

Strongly WIil notonrmblN•r-wllhftMOlf preaourt With 

(-..it) BTR!HCITH (1111 IITRl!ICOffl!l•f) 

YorySolt c2 ..0.125 ..o.w ===nchelbyThumb. 

Solt 2-4 0,125•0.25 0.211•0.S =~ 1 "byThumb. lloldod by ligh __ ... , 

llodlwnsttff ~-8 0.2a•o.tl 0.1-1.0 
__ ,12 "bylbumbwtth ~ 
olf1>IL Moldod byatrong lk,oorix-ire. 

8tfll 

VorySltH 

Hard 

RELA11VI 
DENSITY 

f") 

0•15 

16-85 

85·85 

85-115 

85·100 

% 

cl 

6•12 

>12 

8-15 0.11•1.0 1,0 • 2.0 lndon1odllboU1112"byThumbbulpoM!mod 
only With arHtoflort 

15.30 1.0·2.0 2.0•4.0 IINd!I)' lndontod by Thumbnal 

>30 >l!.O "4.0 lndonttdwlthclfflcutlybyThumbnlll 

STRAllFICAllOH 

DESCRIPllOII THICKNiSS 
FIELD TEST 

SEAM 1N8•112" 
EuUy pene!laled Wllh 112" 191nlorctng rod LAYEff 112-12· 
pu"'1odbyhlnd 
DNllcllll to ponolrtlld wtth 112" ..rm...tng 
rod pund by hind 

DE8CRIPTIOH ntCKNESS 

Eully penetn1111d 11oot wtth 112 • 
191lllat'olng rod driven with 5-11 -.r 

Ooaulonll 0no or Iola pa, 
h>olo1thloknMI 

Dttllcul1 kl penelralod • fool wllr 1/2" 
191n!Qmng rod drlvtn with !!-lb-
PIMtr•ledonlyaMtlnchnwllh1/2" 
rtlnlorolng rod drlvtn with 5-111 hommtr 

Froquent llonolhononpa, 
1oo1a1-.... 

MOISTURE CONTENT 
DESCRl~IIUN FEI.DmlT 
Dry - DI mollturt, dlaly, dry to the louelt -Wt! 

Domp but n•--r 
VlallJII -, IIOUllly 101 botow W1tor Tabla FIGURE4 

~GSH 
Gordon Spilker Huber 
Gcotcchnical Consultants, Inc. 
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Topsoil TeEJting Reeort 
OTA Area Office 

Ward/BJBnch 

stat 

Sita street A 

Instructions to Architect 
1. The 8l'ChlteCt 1$ to. dettlfl'llll'IS, by Inv~. 1he quaUty 

and quantity oftopaoil on a site before the owner's review. 
All Information on'thfs rorm must:1>e provided. 

2. A horticultural t9paoll te&t la recommend ad at each 1'ite. 
3, The costs fer the t.arig and report will be pa1d by Iha 

owner. 
4. COples of the reportshall be made available to the 

laridscapa an:hlteet~ Hie DTA ArH Office. 
5. Report location where aoll Is from and a history of It& use 

on the baek of this fonn. 

Instructions to the Soll Testing 
Laboratory Firm 
1. At least two teet H1J1P1et1 Gl1IIII .be made Of the topsoil on 

th& project Slti, and ea(lhiantlcipellld 1opsoll SOIS'Ce. If the 
&ite soil.profile or ban'Owiplt ant not uniform, acielitional 
samples shaW be taken. IJf\lform composite aamples may 
a1ao be used if property -.:quired 1U1d dooumented. 

2. The BOIi report must pmVide tntwpretallon and 
reoommendations for soR amendments, fertilizers; and $011 
conclltlonem for use by the archltect and the landscape 
arohltecit. 

Test Report on Existing Conditions ("A0ceptablc Levels .. refers to tho allowable soil ifi • • . soec1 cations mior tobeimum1ended) 

Soil Test Data 

ec<1> 'l' '3(, 'I{, Texr2J "'{)) N~ p{Sl J<.<5t Fe"1 
Sal'rmle No. bHf1) Mmh06h;m SP.Rf1' Sand Slit Clav "--'- OM -- oom nnm Ppm 

c;;;: C 7,-Z 1.@> D.~ 52 Z.7 'Z-I ~ s-.1 3& <: 17'?-. ti./ 

Aoceptable 5.5- <3.0 <f.1.0 15-«I 1().6() 5-30 (2) Laval(s) 8.0 >'1.0 >20 >11 >130 >10 

IMPORTED TOPSOIL - DEFl"1ED ( Specfflcation Section 32-9113- Finish Grading and Soll Preparation) 
• Fertile, tooae, ltlablesou, capable or a~nrng vigorous plant growth, 
• Clan o111nd free fromtc»clo mlMrafs & cheinloals, noxioua weecte, weed seeds and nx:k (coanie fregme111s) or oltlar ob)ectlonab1el®"StrUction materials. Remove any SUCh objects. No mcnt than ~ by volume Gf aoi1 mea-.ring over 2.0mm. · 

ACCEPTABLE COMPOSITION 
Ct1111posMl011 In Pezcent 

8and Slit Clay 

Acceptable % 15-80 10-60 5-30 

Sol•-t1P r,not1oo. :- P......,1 • 

'ScJ t•"1i.t• "'°"'• •• 'WC-.:1\~ Pffll'iOR :--.a: It nu:111:1 Ore 4'Jltd/:,ll:/c1a)' 'CM:Clll\t1ftlrftr 

T-l:lm::lllcn!:O,,c,,e•t 
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Soll 
Sample Desoriptlon Of tocatton where sample was taken 
No, 

45p· 

Documented infiltration rate .of test 
sample(s) based on texture at 90% 
relative densl o \he nearest 1l'10 of an Inch. 
11'saturated soil pa 11 1 :1 eoit:wat mcathod (plaaaQ lndleate} 
12)hym-omater . soR-sand:15-60%, 
lill:10-60%, c;lay-5-30%) 
~um dlchrornate method {Walkey-Blaok) or loss or 
iAl'litlon 
'"'c:hlomotroplc acli:f method 
1°'AB-DTPA method 
-If other malhods ar., uallld for N03-N, P, K. and Fe. then note. 
Changes In aoc:eptabla ·lalleJs shell sl8o be mado t.iy tha testi!ll 
laboratory, 

pc.c.n,s r 
-

History of Use of the ffl 

Sample No. S F 
Samplo No. __ _ 
Sample Na. __ _ 
Sample No. __ _ 

- ...z.d::: inchHJholr' ---_ tncheslhour" 
- -lnehl!Slhour" 

---. ==Inches/ho~ 

Name or Sall Lab perfonnll'l! the nnelysis 
· QA CONSULT.lNG AND TESTING 

VCIN JS.AMAN · 
POBOX627 

Phone # SALEM, UT '84653 
(801) 423-1116 

Fax#_ FAX (801)423-1813 

Interpretation Summaay of Test Results: 5 p doe$ aa l Mef± &c:epkhk. leuels 4or:. P. 
:S € ba.s I). ft "'A ht ua!rnte: a£ :1m I bZ~WC/'1., over 2: o:za-z , · s E &4s ,aa oaust: 
~ -ea-& aver- Le G "' to dla;,,ne,ec · ' 

Soll Amendment$.. Fertilizer and Soil Conditioner- Recommendations: 

Long Tenn (5 Year) Fertilizer and Soil Conditioner - Recomman~: 
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Category pH"" 

Ideal 6to 8 

Acceptable 5--6, 8-9 

Susoect <:5 >9 

----- ---- --- --- -- ------ -- ~----

/\ Von 1 -- man 
(' 

801-423~ __ 813 
' I "- -

QA CONSULTING AND TESTING, LLC 
Von Isaman 

PO Box 627 Salem, UT 84653 
(801} 423•lll6 fax (801) 423-1813 
www.qaconsultingandtesting.com 

vonisaman@comcast.net 

COMPOST QUALITY GUIDELINES FOR LANDSCAPING,. 

Soluble Sodium Adsorption Carbon:Nitrogen % 
Salts- Ratio- Ratio"""" Moisture-

dS/m or (SAR} (C:N) 
mmho/cm 

<5 <10 <20:1 25;to 35 

~10 <20 21:1 to30:1 <25 >35 

>10 >20 <10:1 >30:1 <:20,>50 

for composts with biosolid feedst:ocks, biosollds must meet EPA 503 Class A standards 

p.4 

~98% Coarse Material 
Passing 

(dry wt basis) 

3/8" (9.5 mm) 

314" (19 mm} 

<:98% 3/4" 

.. Von Isaman MS, President of QA Consurtfng and Testing LLC, Dr. Rich Koenig, USU Cooperative Extension 
SOIis Specialist, an9 Dr. Teresa Cerny, usu-Cooperative E:xtenslon Horticutturallst, 3 March 2003. 

** 1 :5 Compost:Water Slurry on Coarse material passing 3/8'' (9.5 mm) 
... on Coarse Material passing 3/811 (9.5 mm) 
-* on total sample 

Acceptable level Soluble Salts and/or SAR compo$tS then do not exceed 3 cu yds/1000 sq ft for every 
3 inches of soil depth. 

CompostGuidelines06.126 
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