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Synopsis 

Application Information 
Application Request: Consideration and action on a request to approve a Hillside Review for the Metcalf 

Residence on Lot 44-R of The Retreat at Wolf Creek Phase 3. 
Applicant: Eric Householder   
File Number: HSR 2018-04 

Property Information 
Approximate Address: 4061 N Mountain Ridge Drive, Eden 
Project Area: 19,000 sq. ft. 
Zoning: RE-20 
Existing Land Use: Vacant 
Proposed Land Use: Single Family Residence 
Parcel ID: 22-331-0015 
Township, Range, Section: 7N 1E Sec 22 

Adjacent Land Use 
North: Residential South: Residential 
East: Residential West:  Residential 

Staff Information 
Report Presenter: Felix Lleverino 
 flleverino@webercountyutah.gov 
 801-399-8767 
Report Reviewer: RG 

Applicable Ordinances 

 Title 108 (Standards) Chapter 14 (Hillside Development Review) 
 Title 108 (Standards) Chapter 22 (Natural Hazards Areas) 

Background 

The subject lot (44-R) is located in The Retreat at Wolf Creek Phase 3 which was recorded with the Weber County Recorder’s 
office on January 27, 2015. The average slope of the lot exceeds 25 percent, as such, plans for development are required to be 
reviewed by the Hillside Development Review Board, as outlined in the Uniform Land Use Code of Weber County (LUC) 
Title108 Chapter 14.    

IGES has performed the geologic hazards investigation and Earthtec Engineering has performed a geotechnical study for the 
entire phase 3 of The Retreat at Wolf Creek. Information related to the construction of the dwelling as outlined in the geologic 
and geotechnical reports have been distributed to the Hillside Review Board for comment. The reports have been reviewed by 
all applicable review agencies.   

Planning Division Review 

The Planning Division Staff has determined that, in compliance with review agency conditions, the requirements and 
standards provided by the Hillside Review Chapter have been met for the excavation and construction of the dwelling.  The 
following submittals were required:  
1. Engineered Plans.  
2. Geotechnical Investigation and Geologic Hazards Report (see Exhibit B). 
3. Utah Pollution Discharge Elimination System (UPDES) Permit with Stormwater Pollution Prevention Plan. A condition of 

approval from the Planning Division is that the applicant provides the UPDES Permit and SWPPP with the building permit 
application. 

4. Landscaping plan.  
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Weber County Hillside Review Board comments 

The Weber County Hillside Review Board, on this particular application, made the following comments and conditions:   

Weber County Engineering Division:  The Engineering Division granted approval on August 15, 2018.  The approval is subject 
to the following comments as conditions of approval:  

“The Contractor/Homeowner must have the geologist do a site visit when excavated for footing/foundation, to 
assess for adverse geologic conditions.  A letter will be required from the geologist determining the conditions 
and/or his observation from the visit. (As Per Geologic Hazard Assessment) 

Weber Fire District:  The Fire District granted an approval on August 8, 2018, based on the following findings:  

“The plans for this home included a fire suppression system.” 

 Weber County Building Inspection Department:  The Building Inspection Department granted approval on August 21, 2018. 
The approval is subject to the following comments as conditions of approval: 

1. “The Structural Engineer needs to provide a letter that the design is in accordance with the Geo-Tech Engineers 
requirements.” 

2. “The footing excavation will need to be approved by the Geo-Tech Engineer prior to placing footings.” 

Weber-Morgan Health Department:  The Health Department will not impose any requirements or conditions for this 
application due to the proposed residence connecting to the Wolf Creek Water and Sewer District for culinary and wastewater 
services.   

Weber County Planning Division:  The Planning Division has granted approval subject to the applicant complying with all Board 
requirements and conditions.  This approval is also subject to the applicant developing Lot 44-R according to approved plans 
and in compliance with the geologic hazard assessment (dated December 2nd, 2016) and geotechnical study (dated September 
12th, 2008). 

Planning Division Findings 

Based on-site inspections and review agency comments, the Planning Division Staff is recommending approval subject to the 
following conditions: 

1. Development of the lot must comply with the excavating, grading, and filling standards outlined in LUC §108-14-8 
as well as the recommendations outlined in the geologic and geotechnical reports that were provided with the 
application.  

2. The applicant shall provide the UPDES Permit and SWPPP with the building permit application. 
3. To minimize the amount of water introduced into the subsurface and to limit the potential for activation of new 

landslides, the landscaping will consist of xeriscape and landscaping design shall include the use of passive land 
drains while prohibiting the placement of on-site sewage or storm drain disposal. 

4. If any geologic hazards are revealed during the excavation and construction phase of the dwelling, work on Lot 44-
R will cease pending the development of appropriate mitigation measures and subsequent approval by the County 
and the County’s contracted geotechnical and/or geological consultant. 

The recommendation for approval is based on the following findings: 

1. The application was submitted and has been deemed complete. 
2. The requirements and standards found in the Hillside Development Review Procedures and Standards Chapter have 

been met or will be met during the excavation and construction phase of the dwelling. 
3. The Hillside Review Board members reviewed the application individually and have provided their comments.  
4. The applicant has met or will meet, as part of the building permit process and/or during the excavation and 

construction phase of the dwelling, the requirements, and conditions set forth by the Hillside Review Board.   
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APPENDIX B



Water Content and Unit Weight of Soil
(In General Accordance with ASTM D7263 Method B and D2216) IGES 2006, 2016

Project:
No:

Location:
Date:

By:

Boring No. TP-1 TP-2 TP-2 TP-4
Sample

Depth 10.0' 5.0' 9.0' 14.0'
Split Yes No Yes No

Split sieve No.4 No.4
Total sample (g) 2148.00 3384.76

Moist coarse fraction (g) 1221.83 126.39
Moist split fraction (g) 926.17 3258.37
Sample height, H (in)

Sample diameter, D (in)
Mass rings + wet soil (g)

Mass rings/tare (g)
Moist unit wt., m (pcf)

Wet soil + tare (g) 1534.68 247.88
Dry soil + tare (g) 1522.61 245.66

Tare (g) 312.85 121.49
Water content (%) 1.0 1.8
Wet soil + tare (g) 1222.50 551.92 478.15 540.16
Dry soil + tare (g) 1064.01 470.50 402.44 409.61

Tare (g) 328.29 126.94 121.43 123.06
Water content (%) 21.5 23.7 26.9 45.6

8.9 23.7 25.8 45.6

Entered by:___________
Reviewed:___________ Z:\PROJECTS\02348_Wolf_Creek\002_The_Retreat\[MDv2.xlsx]1
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Liquid Limit, Plastic Limit, and Plasticity Index of Soils
(ASTM D4318) IGES 2004, 2016

Project: Boring No.:
No: Sample:

Location: Depth:
Date: Description:

By:
Preparation method:

Liquid limit test method:
Plastic Limit

Determination No 1 2
Wet Soil + Tare (g) 28.84 27.88
Dry Soil + Tare (g) 27.39 26.59

Water Loss (g) 1.45 1.29
Tare (g) 21.96 21.75

Dry Soil (g) 5.43 4.84
Water Content, w (%) 26.70 26.65

Liquid Limit
Determination No 1 2 3

Number of Drops, N 34 26 17
Wet Soil + Tare (g) 28.25 29.82 29.81
Dry Soil + Tare (g) 25.89 26.83 26.55

Water Loss (g) 2.36 2.99 3.26
Tare (g) 22.07 22.06 21.55

Dry Soil (g) 3.82 4.77 5.00
Water Content, w (%) 61.78 62.68 65.20

One-Point LL (%) 63

Liquid Limit, LL (%)
Plastic Limit, PL (%)

Plasticity Index, PI (%)

Entered by:___________
Reviewed:___________ Z:\PROJECTS\02348_Wolf_Creek\002_The_Retreat\[ALv1.xlsm]1
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Liquid Limit, Plastic Limit, and Plasticity Index of Soils
(ASTM D4318) IGES 2004, 2016

Project: Boring No.:
No: Sample:

Location: Depth:
Date: Description:

By:
Preparation method:

Liquid limit test method:
Plastic Limit

Determination No 1 2
Wet Soil + Tare (g) 28.07 28.43
Dry Soil + Tare (g) 26.92 27.27

Water Loss (g) 1.15 1.16
Tare (g) 21.52 22.02

Dry Soil (g) 5.40 5.25
Water Content, w (%) 21.30 22.10

Liquid Limit
Determination No 1 2 3

Number of Drops, N 34 23 16
Wet Soil + Tare (g) 28.81 28.93 29.07
Dry Soil + Tare (g) 25.59 25.79 25.80

Water Loss (g) 3.22 3.14 3.27
Tare (g) 21.72 22.14 22.17

Dry Soil (g) 3.87 3.65 3.63
Water Content, w (%) 83.20 86.03 90.08

One-Point LL (%) 85

Liquid Limit, LL (%)
Plastic Limit, PL (%)

Plasticity Index, PI (%)

Entered by:___________
Reviewed:___________ Z:\PROJECTS\02348_Wolf_Creek\002_The_Retreat\[ALv1.xlsm]2
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Liquid Limit, Plastic Limit, and Plasticity Index of Soils
(ASTM D4318) IGES 2004, 2016

Project: Boring No.:
No: Sample:

Location: Depth:
Date: Description:

By:
Preparation method:

Liquid limit test method:
Plastic Limit

Determination No 1 2
Wet Soil + Tare (g) 28.78 27.94
Dry Soil + Tare (g) 27.15 26.53

Water Loss (g) 1.63 1.41
Tare (g) 21.85 21.91

Dry Soil (g) 5.30 4.62
Water Content, w (%) 30.75 30.52

Liquid Limit
Determination No 1 2 3

Number of Drops, N 35 26 17
Wet Soil + Tare (g) 28.14 28.54 29.15
Dry Soil + Tare (g) 24.84 25.09 25.19

Water Loss (g) 3.30 3.45 3.96
Tare (g) 21.78 21.92 21.73

Dry Soil (g) 3.06 3.17 3.46
Water Content, w (%) 107.84 108.83 114.45

One-Point LL (%) 109

Liquid Limit, LL (%)
Plastic Limit, PL (%)

Plasticity Index, PI (%)

Entered by:___________
Reviewed:___________ Z:\PROJECTS\02348_Wolf_Creek\002_The_Retreat\[ALv1.xlsm]3

Wolf Creek Resort/The Retreat TP-4
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Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) IGES 2004, 2016

Project: Boring No.:
No: Sample:

Location: Depth:
Date: Description:

By:
Water content data C.F.(+#4) S.F.(-#4)

Split: Yes Moist soil + tare (g): 247.88 478.15
 Split sieve: #4 Dry soil + tare (g): 245.66 402.44

Moist Dry Tare (g): 121.49 121.43
Total sample wt. (g): 3258.37 2589.35 Water content (%): 1.7879 26.9

+#4 Coarse fraction (g): 115.74 113.71
-#4 Split fraction (g): 356.72 281.01

 Split fraction: 0.956

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer

8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 -

1.5" - 37.5 100.0
3/4" 48.97 19 98.1
3/8" 93.63 9.5 96.4
No.4 113.71 4.75 95.6 Split
No.10 5.57 2 93.7
No.20 20.11 0.85 88.8
No.40 58.00 0.425 75.9
No.60 95.41 0.25 63.1

No.100 120.70 0.15 54.5
No.140 134.41 0.106 49.9
No.200 152.10 0.075 43.9

Gravel (%): 4.4
Sand (%): 51.7
Fines (%): 43.9

Entered by:___________
Reviewed:___________ Z:\PROJECTS\02348_Wolf_Creek\002_The_Retreat\[GSDv2.xlsx]1
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Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis 
(ASTM D6913) IGES 2004, 2016

Project: Boring No.:
No: Sample:

Location: Depth:
Date: Description:

By:
Water content data C.F.(+3/8") S.F.(-3/8")

Split: Yes Moist soil + tare (g): 2401.05 1113.92
 Split sieve: 3/8" Dry soil + tare (g): 2392.15 1052.90

Moist Dry Tare (g): 331.46 310.64
Total sample wt. (g): 4585.19 4385.20 Water content (%): 0.4 8.2

+3/8" Coarse fraction (g): 2069.59 2060.69
-3/8" Split fraction (g): 803.28 742.26

 Split fraction: 0.530

Accum. Grain Size Percent 
Sieve Wt. Ret. (g) (mm) Finer

8" - 200 -
6" - 150 -
4" - 100 -
3" - 75 100.0

1.5" 637.27 37.5 85.5
3/4" 1513.75 19 65.5
3/8" 2060.69 9.5 53.0 Split
No.4 70.30 4.75 48.0
No.10 128.42 2 43.8
No.20 210.37 0.85 38.0
No.40 326.61 0.425 29.7
No.60 416.92 0.25 23.2

No.100 461.76 0.15 20.0
No.140 477.25 0.106 18.9
No.200 490.51 0.075 18.0

Gravel (%): 52.0
Sand (%): 30.0
Fines (%): 18.0

Entered by:___________
Reviewed:___________ Z:\PROJECTS\02348_Wolf_Creek\002_The_Retreat\[GSDv2.xlsx]2

10/27/2016 Reddish brown clayey gravel with sand
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Amount of Material in Soil Finer than the No. 200 (75 m) Sieve
(ASTM D1140) IGES 2010, 2016

Project:
No:

Location:
Date:

By:

Boring No. TP-1 TP-4 TP-5
Sample

Depth 14.0' 15.0' 10.0'
Split Yes Yes Yes

Split Sieve* 3/8" 3/8" 3/8"
Method B B B

Specimen soak time (min) 420 450 430
Moist total sample wt. (g) 4027.60 2826.65 3143.99

Moist coarse fraction (g) 1720.60 1307.73 1593.99
Moist split fraction + tare (g) 878.97 767.62 711.73

Split fraction tare (g) 310.40 410.38 326.66
Dry split fraction (g) 536.70 300.31 361.48

Dry retained No. 200 + tare (g) 752.90 588.65 590.02
Wash tare (g) 310.40 410.38 326.66

No. 200 Dry wt. retained (g) 442.50 178.27 263.36
Split sieve* Dry wt. retained (g) 1708.75 1286.13 1581.63

Dry total sample wt. (g) 3886.44 2562.99 3036.67
Moist soil + tare (g) 2031.62 1739.12 2002.72

Dry soil + tare (g) 2019.77 1715.81 1990.36
Tare (g) 311.02 328.07 408.73

Water content (%) 0.69 1.68 0.78
Moist soil + tare (g) 878.97 767.62 711.73

Dry soil + tare (g) 847.10 710.69 688.14
Tare (g) 310.40 410.38 326.66

Water content (%) 5.94 18.96 6.53

56.0 49.8 47.9
9.8 20.2 13.0

Entered by:___________
Reviewed:___________ Z:\PROJECTS\02348_Wolf_Creek\002_The_Retreat\[FINESv3.xlsx]1

Wolf Creek Resort/The Retreat
02348-002
Eden, UT
10/27/2016

Percent passing split sieve* (%)
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Percent passing No. 200 sieve (%)
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Direct Shear Test for Soils Under Drained Conditions
(ASTM D3080) IGES 2009, 2016

Project: Boring No.:
No: Sample:

Location: Depth:
Date: Sample Description:

By: Sample type:
Test type:

Lateral displacement (in.): 0.3
Shear rate (in./min): 0.0007
Specific gravity, Gs: 2.70 Assumed

Nominal normal stress (psf)
Peak shear stress (psf)

Lateral displacement at peak (in)
Load Duration (min)

Initial Pre-shear Initial Pre-shear Initial Pre-shear
Sample height (in) 1.0000 0.9798 1.0000 0.9910 1.0000 0.9971

Sample diameter (in) 2.416 2.416 2.416 2.416 2.416 2.416
Wt. rings + wet soil (g) 184.32 187.27 183.34 187.14 183.03 187.29

Wt. rings (g) 44.14 44.14 43.16 43.16 42.85 42.85
Wet soil + tare (g) 478.15 478.15 478.15
Dry soil + tare (g) 402.44 402.44 402.44

Tare (g) 121.43 121.43 121.43
Water content (%) 26.9 29.6 26.9 30.4 26.9 30.8

Dry unit weight (pcf) 91.8 93.6 91.8 92.6 91.8 92.0
Void ratio, e, for assumed Gs 0.84 0.80 0.84 0.82 0.84 0.83

Saturation (%)* 86.9 100.0 86.9 100.0 86.9 100.0
' (deg) 33 Average of 3 samples Initial Pre-shear

c' (psf) 673 Water content (%) 26.9 30.3
Dry unit weight (pcf) 91.8 92.7

Regression Total stress array Line fit
R2 = 0.99 Table m b n (psf) f (psf)

Intercept (b) = 673.00 m 0.65 673.00 0.00 673.00
Slope (m) = 0.65 se(n) 0.06 157.12 4400.00 3552.49

 (deg) = 33.20 R2 0.99 128.29
c (psf) = 673.00 F 121.44 1.00

ss (reg) ######## 16457.14
Normal stress (psf) 4000 2000 1000

Peak shear stress (psf) 3325 1879 1396
Ms (g) 110.4283 110.4283 110.4283 110.4283 110.4283 110.4283

Vt (cm^3) 75.13 73.61 75.13 74.45 75.13 74.91
Vs (cm^3) 40.90 40.90 40.90 40.90 40.90 40.90

Vw (cm^3) 29.75 32.71 29.75 33.55 29.75 34.01
Vv (cm^3) 34.23 32.71 34.23 33.55 34.23 34.01

e 0.84 0.80 0.84 0.82 0.84 0.83
Va (cm^3) 4.47 0.00 4.47 0.00 4.47 0.00

S 0.87 1.00 0.87 1.00 0.87 1.00
4000 psf 2000 psf 1000 psf

Comments:

Entered by:___________
Reviewed:___________ Z:\PROJECTS\02348_Wolf_Creek\002_The_Retreat\[DS_GCv4.xlsm]1

Specimens swelled upon inundation.

TP-2

9.0'

Sample 3

Arbitrary remold

935

Wolf Creek Resort/The Retreat
02348-002
Eden, UT

Sample 2Sample 1

Inundated

965

10/27/2016
JDF

Brown clayey sand

0.042 0.032

4000
1396

*Pre-shear saturation set to 100% for phase calculations
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Direct Shear Test for Soils Under Drained Conditions
(ASTM D3080) IGES 2009, 2016

Project: Boring No.:
No: Sample:

Location: Depth:

TP-2

9.0'

Wolf Creek Resort/The Retreat
02348-002
Eden, UT
Nominal normal stress = 4000 psf Nominal normal stress = 2000 psf Nominal normal stress = 1000 psf

Lateral Nominal Normal Lateral Nominal Normal Lateral Nominal Normal
Displacement Shear Stress Displacement Displacement Shear Stress Displacement Displacement Shear Stress Displacement

(in.) (psf) (in.) (in.) (psf) (in.) (in.) (psf) (in.)
0.002 457 0.000 0.002 375 -0.001 0.002 388 -0.001
0.005 942 0.000 0.005 566 -0.001 0.005 690 0.000
0.007 1210 0.000 0.007 870 -0.001 0.007 923 0.000
0.010 1553 0.000 0.010 1133 -0.001 0.010 1153 0.001
0.012 1860 -0.001 0.012 1329 -0.001 0.012 1249 0.001
0.017 2407 -0.001 0.017 1590 -0.001 0.017 1396 0.003
0.022 2784 -0.001 0.022 1765 0.000 0.022 1342 0.004
0.027 3034 -0.001 0.027 1849 0.001 0.027 1216 0.006
0.032 3196 -0.001 0.032 1879 0.002 0.032 1141 0.006
0.037 3297 -0.001 0.037 1862 0.003 0.037 1085 0.007
0.042 3325 -0.001 0.042 1817 0.003 0.042 1053 0.007
0.047 3320 0.000 0.047 1768 0.004 0.047 1032 0.007
0.052 3279 0.000 0.052 1722 0.004 0.052 1027 0.007
0.057 3225 0.000 0.057 1689 0.004 0.057 1017 0.007
0.062 3171 0.000 0.062 1659 0.005 0.062 1012 0.008
0.067 3122 0.001 0.067 1621 0.005 0.067 1006 0.008
0.072 3093 0.001 0.072 1588 0.005 0.072 1001 0.008
0.077 3075 0.001 0.077 1574 0.005 0.077 1003 0.008
0.082 3062 0.001 0.082 1566 0.005 0.082 1011 0.008
0.087 3049 0.001 0.087 1551 0.006 0.087 1017 0.008
0.092 3049 0.001 0.092 1549 0.006 0.092 1019 0.008
0.097 3052 0.001 0.097 1543 0.006 0.097 1023 0.009
0.102 3047 0.001 0.102 1542 0.006 0.102 1027 0.009
0.107 3042 0.001 0.107 1540 0.006 0.107 1037 0.009
0.112 3044 0.001 0.112 1529 0.006 0.112 1038 0.009
0.117 3044 0.001 0.117 1526 0.006 0.117 1037 0.009
0.122 3047 0.001 0.122 1521 0.006 0.122 1052 0.009
0.127 3036 0.001 0.127 1520 0.006 0.127 1063 0.009
0.132 3039 0.001 0.132 1514 0.006 0.132 1068 0.009
0.137 3047 0.001 0.137 1514 0.006 0.137 1074 0.010
0.142 3047 0.001 0.142 1511 0.006 0.142 1074 0.010
0.147 3047 0.001 0.147 1509 0.006 0.147 1081 0.010
0.152 3047 0.000 0.152 1512 0.006 0.152 1089 0.010
0.157 3065 0.000 0.157 1515 0.006 0.157 1076 0.010
0.162 3065 0.000 0.162 1517 0.006 0.162 1088 0.011
0.167 3072 0.000 0.167 1518 0.006 0.167 1098 0.011
0.172 3072 0.000 0.172 1519 0.006 0.172 1084 0.011
0.177 3096 0.000 0.177 1521 0.006 0.177 1106 0.011
0.182 3088 0.000 0.182 1526 0.006 0.182 1117 0.011
0.187 3080 0.000 0.187 1528 0.006 0.187 1103 0.011
0.192 3083 -0.001 0.192 1535 0.006 0.192 1126 0.011
0.197 3091 -0.001 0.197 1537 0.006 0.197 1133 0.011
0.202 3098 -0.001 0.202 1536 0.006 0.202 1145 0.012
0.207 3119 -0.001 0.207 1531 0.006 0.207 1131 0.012
0.212 3122 -0.002 0.212 1522 0.006 0.212 1142 0.012
0.217 3137 -0.002 0.217 1520 0.006 0.217 1152 0.012
0.222 3122 -0.002 0.222 1514 0.006 0.222 1162 0.012
0.227 3129 -0.002 0.227 1513 0.007 0.227 1166 0.012
0.232 3132 -0.002 0.232 1525 0.007 0.232 1170 0.012
0.237 3124 -0.003 0.237 1540 0.007 0.237 1187 0.012
0.242 3124 -0.003 0.242 1546 0.007 0.242 1199 0.012
0.247 3129 -0.003 0.247 1548 0.007 0.247 1190 0.012
0.252 3134 -0.003 0.252 1548 0.007 0.252 1204 0.012
0.257 3147 -0.003 0.257 1547 0.007 0.257 1211 0.012
0.262 3165 -0.004 0.262 1547 0.006 0.262 1221 0.012
0.267 3171 -0.004 0.267 1536 0.006 0.267 1226 0.013
0.272 3173 -0.004 0.272 1529 0.006 0.272 1209 0.012
0.277 3186 -0.004 0.277 1535 0.006 0.277 1230 0.012
0.282 3194 -0.004 0.282 1531 0.006 0.282 1248 0.012
0.287 3194 -0.004 0.287 1531 0.006 0.287 1253 0.012
0.292 3191 -0.005 0.292 1545 0.006 0.292 1262 0.012
0.295 3194 -0.005 0.293 1548 0.006 0.297 1265 0.012

0.300 1266 0.012



Direct Shear Test for Soils Under Drained Conditions
(ASTM D3080) IGES 2009, 2016

Project: Boring No.:
No: Sample:

Location: Depth:

TP-2

9.0'

Wolf Creek Resort/The Retreat
02348-002
Eden, UT
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Drained Repeated Direct Shear
(In general accordance with ASTM D3080) IGES 2013, 2016

Project: Wolf Creek Resort/The Retreat Boring No: TP-1
No: 02348-002 Sample:

Location: Eden, UT Depth: 10.0'
Date: 11/9/2016 Sample Description: Light brown clay

By: JDF/NB Specific gravity, Gs: 2.85 Assumed

Initial Pre-Shear Initial Pre-Shear Initial Pre-Shear
Sample height (in) 1.0000 0.9800 1.0000 0.9800 1.0000 0.9800

Wet unit weight (pcf) 106.2 120.6 106.2 120.6 106.2 120.6
Water content (%) 20.9 34.5 20.9 34.5 20.9 34.5

Dry unit weight (pcf) 87.9 89.7 87.9 89.7 87.9 89.7
Void ratio, e, for assumed Gs 1.02 0.98 1.02 0.98 1.02 0.98

Saturation (%)* 99.5 100.0 99.5 100.0 99.5 100.0

Average of 3 samples Initial Final
Water content (%) 20.9 34.5

Dry unit weight (pcf) 87.9 89.7
Shear rate (in/min) 3.47E-04

Summary of Shear Strength Results Sample 1 Sample 2 Sample 3  (deg) c (psf) 
Normal stress (psf) 2000 1000 500

Peak shear stress (psf), Cycle 1F 1305 739.5 406.8 30.7 124.1
Residual shear stress (psf), Cycle 2R 1140 641.1 381.6 26.8 132.2
Residual shear stress (psf), Cycle 3F 1277 680.3 395.9 30.5 97.5
Residual shear stress (psf), Cycle 4R 1277 680.3 395.9 30.5 97.5
Residual shear stress (psf), Cycle 5F 1125 641.9 385.8 26.2 144.3
Residual shear stress (psf), Cycle 6R 982.9 646.9 381.6 21.4 213.6
Residual shear stress (psf), Cycle 7F 905.5 693.6 424.4 17.0 318.5
Residual shear stress (psf), Cycle 8R 797.1 610.2 366.5 15.3 273.1
Residual shear stress (psf), Cycle 9F 776.5 688.6 470.5 10.6 426.6

Residual shear stress (psf), Cycle 10R 688.8 572.7 333 12.4 275.0
Residual shear stress (psf), Cycle 11F 758.4 636.9 460.4 10.6 399.7
Residual shear stress (psf), Cycle 12R 652.7 558.6 333 11.1 286.0

Minimum shear stress (psf) 652.7 558.6 333 11.1 286.0
F - Forward cycle; R - Reverse cycle

Tested by:___________
Reviewed:___________ Z:\PROJECTS\02348_Wolf_Creek\002_The_Retreat\[DS_RES_GC_3_.xlsm]DS_MD

Test specimens consist of minus No. 4 sieve 
material remolded to an arbitrary unit weight and 
water content. 

Sample 1 Sample 2 Sample 3

*Pre-shear saturation set to 100% for phase calculations
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Drained Repeated Direct Shear
(In general accordance with ASTM D3080)

Project: Wolf Creek Resort/The Retreat Boring No: TP-1
No: 02348-002 Sample:

Location: Eden, UT Depth: 10.0'
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Drained Repeated Direct Shear
(In general accordance with ASTM D3080)

Project: Wolf Creek Resort/The Retreat Boring No: TP-1
No: 02348-002 Sample:

Location: Eden, UT Depth: 10.0'
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APPENDIX C
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1.0 INTRODUCTION

We understand that a new residential development is planned for a parcel of land located at Parcel 7, within

the Wolf Creek resort, in Eden, Utah as shown on the Vicinity Map, Figure 1.  

This study was made to assist in evaluating the subsurface conditions and engineering characteristics of the

foundation soils and in developing our opinions and recommendations concerning appropriate foundation

types, floor slabs and pavement sections. This report presents the results of our geotechnical investigation

including field exploration, laboratory testing, engineering analysis, and our opinions and recommendations.

Data from the study is summarized on Figures 3 through 13 and in Table 1.

2.0 CONCLUSIONS

1. Based upon the seven test pits excavated for this study, the site is generally free of topsoil.
Soils at the site consist of dense to very dense clayey gravel with sand (GC), very dense
clayey gravel with sand and cobbles (GC), very dense silty gravel with sand (GM), stiff to
hard elastic silt (MH) and soft elastic silt with sand (MH). Groundwater was not encountered
in the test pits at the time of our investigation.

2. Expansive soils were encountered at the site. Spread footings founded on at least 2 feet of
structural fill should provide adequate support for the proposed structures. A maximum
allowable bearing capacity of 2000 psf should be used.

3. Foundation drains should be installed around any basements which extend below existing
grades to prevent seepage from perched water and to prevent accumulation of water below
structures on the potentially expansive soils.

4. Pavements should consist of 3 inches of asphaltic concrete over 8 inches of untreated
aggregate base. 

 
3.0 PROPOSED CONSTRUCTION

It is our understanding that this project will consist of a 35.75 acre residential subdivision.  The homes will

be one to two story wood frame structures possibly with basements. Miscellaneous concrete flatwork and

asphalt access roads are also planned.  For design purposes it was assumed that structural loads would be

1 to 3 kips per lineal foot for wall loads and less than 100 pounds per square foot for floor loads.  For
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pavement design we assumed a daily traffic number of 5 which is common for  residential access roads.  If

structural or traffic loads are different than those assumed, we should be notified and allowed to reevaluate

our recommendations.

4.0 SITE CONDITIONS

The subject site is undeveloped land covered by sparse weeds, grasses and brush.  The property slopes down

to the south-southwest at grades estimated at 10 to 15 percent.  The site is bound by a residential subdivision

to the south and open land on all other sides.

5.0 FIELD INVESTIGATION

The field investigation consisted of excavating seven test pits to depths of 5 ½ to 11 feet below current site

grades.  Boulders prevented advancing all pits to the desired 10-foot depth.  The approximate test pit

locations are shown on Figure 2.   The soils encountered at the site were logged by personnel from our

office.  Samples were obtained and returned to our laboratory for testing. 

 6.0 LABORATORY TESTING

The samples obtained during the field investigation were sealed and returned to our laboratory where

representative samples were selected for laboratory testing.  Laboratory tests included natural moisture and

density determinations, mechanical gradations tests, Atterberg Limits tests and swell/consolidation tests.

The results of these tests are shown on Figures 3 through 12 and in Table 1, attached.

Samples will be retained in our laboratory for 30 days following the date of this report at which time they

will be disposed of unless a written request for additional holding time is received prior to the disposal date.

7.0 SUBSURFACE CONDITIONS

Based upon the seven test pits excavated for this study, the site is generally free of topsoil.  Soils at the site

consist of dense to very dense clayey gravel with sand (GC), very dense clayey gravel with sand and cobbles
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(GC), very dense silty gravel with sand (GM), stiff to hard elastic silt (MH) and soft elastic silt with sand

(MH). Groundwater was not encountered in the test pits at the time of our investigation.

8.0 SITE GRADING

8.1 General Site Grading

Topsoil,  man-made fill (if encountered) and soils loosened by construction activities should be removed

(stripped) from the building pads and below concrete flatwork and pavements prior to foundation excavation

and placement of site grading fills.  Following stripping and excavation to design grades, the subgrade

should be proof rolled to a firm, non-yielding surface with an approved non-vibratory roller.  Soft areas

detected during the proof rolling operation should be removed and replaced with structural fill.  If the soft

soils extend more than 18 inches deep, stabilization may be considered.  The use of stabilization should be

approved by the geotechnical engineer and would likely consist of over-excavating the area by 18 inches,

a geotextile, such as Mirafi 600X, is placed at the bottom of the excavation over which a stabilizing fill

consisting of angular coarse gravel with cobbles is placed up to the design subgrade. 

Test pits were used at this site to identify the subsurface soils and the pits were backfilled with uncompacted

native soils.  The contractor should identify the pit areas.  If any portion of the homes or roadways extend

over a test pit then the backfill soils should be removed and replaced with structural fill.

Expansive soils were encountered in the test pits excavated for this project. Excavation for footings should

extend at least 2 feet below intended grades and 2 feet of structural fill placed to bring the excavations to

footing grade.

8.2 Structural Fill and Compaction

All fill placed below the buildings, pavements and concrete flatwork should be structural fill.   All other fills

should be considered as backfill.  The native clays and silts may not be used as structural fill.  Imported

structural fill materials should consist of well-graded gravels with a maximum particle size of 3 inches and



Geotechnical Study Page 4
Wolfcreek Parcel 7
Eden, Utah
EEI Job 08-1261
September 12, 2008

OSHA Health and Safety Standards, final rule, CFR 29, Part 1926.1

__________________________________________Earthtec________________________________________________
    Professional Engineering Services    ~    Geotechnical Engineering    ~    Drilling Services    ~    Construction Materials Inspection / Testing    ~    Non-Destructive Examination    ~    Failure Analysis

ICC/IBC    ~     ACI     ~     AWS

15 to 25 percent fines (materials passing the No. 200 sieve).  The liquid limit of the fines should not exceed

35 and the plasticity index should be below 15.  All fill soils should be free from topsoils, frosted or frozen

soils, highly organic soils, debris, and other deleterious materials.  Structural fill should be placed in lifts

appropriate to the compaction equipment used.  We recommend a maximum loose lift thickness of 4 inches

for hand operated equipment, 6 inches for most “trench compactors”, and 8 inches for larger rollers.  The

soils should be placed at a moisture content within 2 percent of optimum and compacted to at least 95

percent of maximum density (ASTM D 1557).  Frequent soil compaction testing should be performed during

structural fill placement to ensure proper compaction.  If fill depths exceed 5 feet we recommend required

compaction be increased to 98 percent (ASTM D 1557) and that full time inspection be provided.  

8.3 Backfill

The native soils may be used as backfill in utility trenches and against the outside of foundation walls.

Backfill should be placed in lifts heights suitable to the compaction equipment used and compacted to at

least 90 percent of the maximum dry density (ASTM D 1557).  Where backfill will support concrete

flatwork, pavements, or other structures, the fill should meet structural fill requirements.

8.4 Excavations

Excavations can be made with standard excavation equipment. Temporary construction excavations at the

site which are above the water table and less than four feet deep should stand with ½ :1 (horizontal:vertical)

slopes.  All excavations which are advanced deeper than four feet below site grades or where water is

encountered should be sloped or braced in accordance with OSHA  requirements for type C soil. 1
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9.0 SEISMIC CONSIDERATIONS

9.1 Faulting

Based on published data, no active faults are known to traverse the area and no faulting was indicated on

the property during our field investigation.  The Ogden Valley Northeast Margin Fault is located

approximately 1 mile north of the site . 2

9.2 Seismic Design Criteria

The residential structures should be designed in accordance with the International Residential Code (IRC).

The IRC designates this area as a seismic design class D.

 

The site is located at approximately 41.33 degrees latitude and -111.82 degrees longitude. The IRC site value

for this property is 0.74g as shown in the table below.

Table No. 2: Design Acceleration for Short Period

S aS F Site Value

S a 2/3(S *F )
1.02g 1.09 0.74 g

9.3 Liquefaction

Liquefaction is a phenomenon where soils lose their intergranular strength due to an increase of pore

pressures during a dynamic event such as an earthquake.  The potential for liquefaction is based on several

factors, including 1) the grain size distribution of the soil, 2) the plasticity of the fine fraction of the soil

(material passing the No. 200 sieve), 3) relative density of the soil, 4) earthquake strength (magnitude) and

duration, and 5) overburden pressures.  In addition, the soils must be near saturation for liquefaction to

occur.  According to the Utah Geologic Survey Weber County hazards map , this site is in an area classified2

as having a very low potential for liquefaction. 
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10.0 FOUNDATIONS

10.1 Footing Design

Spread footings founded on 2 feet of structural fill should provide adequate support for the proposed

buildings. The recommendations presented below should be utilized during design and construction of this

project:

1. Spread footings founded on at least 2 feet of structural fill should be designed for a
maximum allowable bearing capacity of 2000 psf. A one-third increase is allowed for short
term transient loads such as wind and seismic events.

2. Footings should be uniformly loaded.

3. Continuous footings should have a minimum width of 18 inches.

4. Exterior footings should be placed below frost depth which is determined by local building
codes.  Generally 30 inches is adequate in the area.  Interior footing should extend at least
18 inches below the lowest adjacent final grade.   

5. Foundation walls on continuous footings should be well reinforced.  We suggest a minimum
amount of steel equivalent to that required for a simply supported span of 12 feet.

6. The bottom of footing excavations should be cleaned of all soils loosened during excavation
and should be proof rolled to identify soft spots prior to placement of structural fill.  If soft
areas are encountered during the proof rolling operation they should be removed and replaced
with structural fill or stabilized as recommended in Section 8.1.  

7. Footing excavations should be observed by the geotechnical engineer prior to construction
of footings to evaluate whether suitable bearing soils have been exposed and free of fill or
disturbed soils.

8. Basements which extend below existing grades should be provided with a foundation drain
to intercept perched ground water to aid in keeping moisture from penetrating to the
expansive soils below. In addition an outlet should be provided for the fill placed under the
footings to prevent ponding of water on the fill.
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10.2 Estimated Settlement

If  footings are designed and constructed in accordance with the recommendations presented above, the risk

of total settlement exceeding 1 inch and differential settlement exceeding 0.5 inch for a 25-foot span will

be low.  Additional settlement should be expected during a strong seismic event.

11.0 FLOOR SLABS 

A minimum 4 inch thick layer of free-draining gravel should be placed immediately below the floor slab to

help distribute floor loads, break the rise of capillary water, and aid in the concrete curing process.  Floor

slabs may be designed using a modulus of subgrade reaction of 180 psi/in.  To help control normal shrinkage

and stress cracking the floor slabs should have adequate reinforcement for the anticipated floor loads with

the reinforcement continuous through interior floor joints and we recommend using adequate crack control

joints.

 

Special precautions should be taken during placement and curing of the concrete slabs.  Excessive slump

(high water-cement ratios) of the concrete and/or improper finishing and curing procedures may lead to 

excessive shrinkage, cracking, spalling or curling of the slabs.  We recommend all concrete placement and

curing operations be performed in compliance with ACI  standards.3

12.0 BASEMENT WALLS

Basement walls should be designed to resist the lateral loads imposed by the soils retained.  The lateral earth

pressures on the below grade walls and the distribution of those pressures depends upon the type of structure,

hydrostatic pressures, in-situ soils, backfill, and tolerable movements.  Basement and retaining walls are

usually designed with triangular stress distributions known as equivalent fluid pressure based on lateral earth

pressure coefficients.  If soils similar to the native soils are used to backfill basement walls then the walls

may be designed using the following ultimate values:
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Condition Lateral Pressure Coefficient Equivalent Fluid Weight (PCF)

At Rest 0.55 64

Active 0.35 41

Passive 2.88 337

We recommend that the lateral earth pressures for walls which allow little or no wall movement be based

on “at rest” conditions.  Walls allowed to rotate 0.4 percent of the wall height may be designed with “active

pressures”.  These values assume level backfill extending horizontally for a distance at least as far as the wall

height and that water will not accumulate behind walls.  Any surcharge load in excess of the soil weight

applied to the backfill should be multiplied by the appropriate lateral pressure coefficient and added to the

soil pressure.  Backfill should be placed in accordance with the requirements discussed in Section 8.3.

Lateral pressures approximately 30 percent higher may occur during backfill placement, and bracing may

be called for until the backfilling operation is completed.

Lateral building loads will be resisted by frictional resistance between the footings and the foundation soils

and by passive pressure developed by backfill against the wall.  For footings on native soils we recommend

a friction coefficient of 0.28 be used.  The lateral earth coefficients presented above are ultimate values;

therefore, an appropriate factor of safety should be applied in resistance calculations.

13.0 SURFACE DRAINAGE

Wetting of the foundation soils will likely cause some degree of volume change within the soil and should

be prevented both during and after construction.  We recommend that the following precautions be taken

at this site:

1. The ground surface should be graded to drain away from the structures in all directions.  We
recommend a minimum fall of 8 inches in the first 10 feet.

2. Roof runoff should be collected in rain gutters with down spouts designed to discharge well
outside of the backfill limits.
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3. Sprinkler heads should be aimed away and kept at least 12 inches from foundation walls.  

4. Provide adequate compaction of backfill with a minimum 90% density (ASTM D 1557).
Water consolidation methods should not be used.

5. Other precautions which may become evident during design and construction should be
taken.

14.0 FOUNDATION DRAIN

Although no groundwater was encountered during the investigation, it has been our experience that perched

groundwater can develop in this area during wet spring seasons.  Additionally, expansive soils were

encountered in the test pits.  The International Residential Code (IRC) which govern development in Utah,

requires a foundation drain when buildings are founded in low permeability soils, such as the clays and silts

encountered at this site.  Therefore, we recommend that any basement which extends below existing grade

incorporate a foundation drain.  The recommendations presented below should be followed during design

and construction of the foundation drain:

1. The foundation drains should consist of a 4 inch diameter, slotted pipe encased in at least 12
inches of free draining gravel.  A filter fabric such as Mirafi 140N should separate the gravel
from the native soils.  The pipe should be graded to drain to a storm drain or other free
gravity outfall unless provisions for a pumped sump are made. The gravel should extend up
the foundation wall to within 18 inches of final grade.  The gravel extending up the wall may
be replaced with a composite drain such as miradrain or equivalent.

2. The highest point of the 4 inch perforated pipe within the foundation drain should be placed
at least 10 inches below the floor slab.  The pipe should be graded to drain to a free gravity
outlet.

3. To facilitate basement drainage, clean gravel placed below the basement floor slab should
be increased to at least 6 inches thick.

4. Connections through the foundation should be made between the subfloor gravel and the
foundation drain.  The connections should be made in such a way to allow any water
collected below the floor slabs to gravity flow to the foundation drains.

5. Appropriately spaced clean outs should be installed so that the foundation drains may be
cleaned as necessary. 
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15.0 PAVEMENTS

We understand that a flexible pavement is desired for the access roads in this development.  Unless a more

stringent local code is required, we recommend a pavement section consisting of 3 inches of asphaltic

concrete over 8 inches of untreated aggregate base.  The design recommendations utilized an assumed CBR

value of 10 (see Figure 8), AASHTO design methods, and the following assumptions:

1. The subgrade is prepared by proof rolling to a firm, non-yielding surface and soft
areas are stabilized as discussed in Section 8.1;

2. Site grading fills below the pavements meet structural fill material and placement
requirements as defined in Section 8.2; 

3. Asphaltic concrete should meet Weber County requirements for secondary roads and
aggregate base should meet UDOT specification requirements;

4. Aggregate base is compacted to at least 95 percent of maximum dry density (ASTM
D 1557); 

5. Asphaltic concrete is compacted to at least 96 percent of the laboratory Marshal mix
design density (ASTM D 1559);

6. Traffic loading, estimated based on the type of use, as discussed in Section 3.0 of this
report; and

7. Pavement design life of 20 years.

16.0 GENERAL CONDITIONS

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

for this project.  Test pits were widely spaced and may not be indicative of subsurface conditions between

the test pits or outside the study area and thus have limited value in depicting subsurface conditions for

contractor bidding.  If it is necessary to define subsurface conditions in sufficient detail to allow accurate

bidding we recommend an additional study be conducted which is designed for that purpose. 
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Variations from the conditions portrayed in the test pits often occur which are sometimes sufficient to

require modifications in the design.  If during construction, conditions are found to be different than those

presented in this report, please advise us so that the appropriate modifications can be made.  An experienced

geotechnical engineer or technician should observe fill placement and conduct testing as required to confirm

the use of proper structural fill materials and placement procedures.

  

The geotechnical study as presented in this report was conducted within the limits prescribed by our client,

with the usual thoroughness and competence of the engineering profession in the area.  No other warranty

or representation, either expressed or implied, is intended in our proposals, contracts or reports.

We appreciate the opportunity of providing our services on this project.  If we can answer questions or be

of further service, please call.

Respectfully;
EARTHTEC ENGINEERING, INC.

Russell J. Topham, P.E.
Project Geotechnical Engineer

REV:REB
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Water level encountered during
field exploration

FIGURE NO.: 10

PROJECT: Wolf Creek Parcel 7
CLIENT: Wolfcreek Properties LOGGED BY: CAP

SAMPLER DESCRIPTIONS
SPLIT SPOON SAMPLER
(1 3/8 inch inside diameter)

SHELBY TUBE
(3 inch outside diameter)

MODIFIED CALIFORNIA SAMPLER
(2½ inch outside diameter)

BLOCK SAMPLE

WATER SYMBOLS

DATE: 08/27/08

HIGHLY ORGANIC SOILS

SILTS AND CLAYS

(Liquid Limit Greater than 50)

Well Graded Gravel, May Contain Sand, Very Little Fines

Poorly Graded Gravel, May Contain Sand, Very Little Fines

Silty Gravel, May Contain Sand

Clayey Gravel, May Contain Sand

Well Graded Sand, May Contain Gravel, Very Little Fines

Poorly Graded Sand, May Contain Gravel, Very Little Fines

Silty Sand, May Contain Gravel

Clayey Sand, May Contain Gravel
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SANDS
WITH FINES

(More than 12%
fines)

SILTS AND CLAYS

(Liquid Limit less than 50)

Water level encountered at
completion of field exploration

Lean Clay, Inorganic, May Contain Gravel and/or Sand

Silt, Inorganic, May Contain Gravel and/or Sand

Organic Silt or Clay, May Contain Gravel and/or Sand

Fat Clay, Inorganic, May Contain Gravel and/or Sand

Elastic Silt, Inorganic, May Contain Gravel and/or Sand

Organic Clay or Silt, May Contain Gravel and/or Sand

Peat, Primarily Organic Matter

MAJOR SOIL DIVISIONS
USCS

SYMBOL TYPICAL SOIL DESCRIPTIONS

NOTES:

BAG/BULK SAMPLE

1.  The logs are subject to the limitations, conclusions, and recommendations in this report.
2.  Results of tests conducted on samples recovered are reported on the logs and any applicable graphs.
3.  Strata lines on the logs represent approximate boundaries only.  Actual transitions may be gradual.
4.  In general, USCS symbols shown on the logs are based on visual methods only: actual designations

(based on laboratory tests) may vary.
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UNIFIED SOIL CLASSIFICATION SYSTEM
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200 Sieve)
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Sieve)

GRAVELS

(More than 50%
of coarse fraction
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Sieve)
GRAVELS

WITH FINES
(More than 12%

fines)

CLEAN GRAVELS
(Less than 5%

fines)

CLEAN SANDS
(Less than 5%

fines)



Project: Wolf Creek Parcel 7

Location: 1

Sample Depth: 3 

Description: bag

Soil Type: MH

Natural Moisture, %: 33

Dry Density, pcf: 88

Liquid Limit: 72

Plasticity Index: 37

Water Added at: 1 ksf

Percent Swell: 4.0

  PROJECT NO.: 08-1261   FIGURE NO.: 11                        
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Project: Wolf Creek Parcel 7

Location: 5

Sample Depth: 3 

Description: bag

Soil Type: CH

Natural Moisture, %: 29

Dry Density, pcf: 99

Liquid Limit: 54

Plasticity Index: 27

Water Added at: 1 ksf

Percent Swell: 4.6

  PROJECT NO.: 08-1261   FIGURE NO.: 12                        
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TABLE 1
SUMMARY OF LABORATORY DATA

SOIL TYPELIMITSATTERBERG(%) GRADATIONMOISTUREDRY DENSITYDEPTHTEST

PILIQUID LIMITSILT/CLAYSANDGRAVEL(%)(PCF)(FT)PIT/HOLE

Elastic SILT (MH)37728216232.788.23TP-1

Elastic SILT (MH)23727030047.27TP-1

Elastic SILT (MH)26245010.09TP-2

CLAYEY Gravel with sand (GC)27546929229.098.73TP-5

CLAYEY Gravel with sand (GC)2428483.32TP-7
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