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seismic event. New faults may occur and existing faults may propagate beyond 
their present lengths. The primary purpose of a fault investigation is to minimize 
the risk of a structure being placed astride a Holocene-age fault; such 
investigations are based on the premise that future faulting will occur along pre-
exiting faults. 

 
2. Restated that the focus should be on the remaining items outlined in the August 

14, 2014 GeoStrata letter (GeoStrata, 2014b), for which CH City is requesting 
further clarification.   

 
During the Conference Call, the parties discussed: 
 

1. The remaining CH City concerns/issues.   
 

2. Field work and other actions taken by SBI, at the request of Giverny, to address 
CH City comments (GeoStrata, 2014b) regarding the 2005 SBI report (SBI, 
2005). 

 
This purpose of this letter is to clarify, in order to obtain resolution: 
 

1. The remaining geologic issues identified during the conference call, and; 
 

2. Summarize additional work performed by SBI, at the request of Giverny, to obtain 
sufficient data to support final geologic conclusions. 

 
1.0 ADDITIONAL INVESTIGATION 
 
Field work and other actions taken by SBI, at the request of Giverny, since the August 
14, 2014 CH City letter (GeoStrata, 2014b) follow: 
 

1. Analysis of LiDAR imagery (AGRC, 2006; 2013) (Figures 1A and 1B), aerial 
photographs not available when the 2005 SBI study was performed (SBI, 2005), 
and higher resolution photographs of photographs available in 2005 (see 
References Cited). 

 
2. Additional geologic site reconnaissance of the property. 

 
3. Excavation of two trenches, T-35 (excavated on September 3, 2014) and T-36 

(excavated on August 28, 2014). T-35 was field inspected by CH City (Mr. Tim 
Thompson), on September 3, 2014.     
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a. The purpose of T-35 was to refine the northern terminus of fault F-2 and to 
assess whether or not F-2 crosses Parcel P. 
 

b. The purpose of T-36 was to refine the northern terminus of fault F-3. 
 

2.0 GEOLOGIC MAP 
 
Drawing 1, Geologic Map, in the 2005 SBI study (SBI, 2005), shows four faults within 
the Giverny property.  F-1 within the western part of the site and F-2, F-3, and F-4 in the 
east part of the property.  F-2, F-3, and F-4 were depicted as splaying northward from a 
single scarp1 forming antithetic fault2 in the southeast corner of the parcel. SBI re-
interpreted these faults based on LiDAR imagery (Figure 1A and 1B) and aerial 
photographs not available when the 2005 SBI study was performed (SBI, 2005). 
 
A summary of the results of the LiDAR imagery (Figure 1A and 1B), aerial photographs, 
field reconnaissance, and subsurface exploration follow (see Figure 2, Revised Fault 
Map), and are also discussed in greater detail in subsequent sections. 
 

1. Fault F-1 is a north-south fault that crosses Giverny’s south border at Lot 311, 
and the interpretation of the fault has not changed significantly from the 2005 SBI 
report (SBI, 2005) (see Section 3.0). 

 
2. F-2 has been re-named fault F-2a, which terminates within the proposed 

subdivision near the north property line of the Smith Property. To the south, F-2a 
forms the single scarp-forming antithetic fault in the southeast corner of the 
parcel (Figures 1B and 2). It is the primary antithetic fault on the west side of a 
graben3 along Wasatch Boulevard (see Section 4.0).   

 
3. A new fault was identified, F-2b, which splays from F-2a. F-2b crosses a 

relatively small part of the site, immediately adjacent to the south side of 
Wasatch Boulevard (designated for open space, Parcel N on Figure 2).  F-2b, 
terminates within the Big Rock Estates property (see Section 5.0). 

 
4. F-3 does not extend southward and connect to the single scarp-forming antithetic 

fault in the southeast corner of the parcel as documented in SBI, 2005.  F-3 

                                                      
1
  Fault scarp: A steep, near linear slope formed directly by movement along a fault, representing the 
exposed surface of the fault before modification by erosion and weathering. (modified from AGI, 2011). 

 
2
  Antithetic fault: A fault that is subsidiary to a larger fault whose dip is opposite to the dip of the larger 
fault (AGI, 2011). 

 
3
  Graben: An elongate trough or basin, bounded on both sides by high-angle normal faults that dip 
toward one another (AGI, 2011). 
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either terminates within the Big Rock Estates property or extends southward, 
across Wasatch Boulevard, connecting to a fault on the east side of Wasatch 
Boulevard. The north end of F-3 terminates somewhere south of T-36 (see 
Section 6.0).  

 
5. F-4 does not cross Wasatch Boulevard to connect with the scarp-forming 

antithetic fault in the southeast corner of the parcel as documented in SBI, 2005. 
F-4 remains within the area on the east side of Wasatch Boulevard as shown on 
Figures 1B and 2. 

 
3.0 FAULT F-1 
 
Fault F-1 is a north-south trending fault that crosses Giverny’s south border at Lot 311.  
During SBI’s excavation of Trench T-17, T-18 and T-23, Fault F-1 was found to be 
inactive4 for the reasons set forth in SBI, 2005 and in SBI, 2014. In the August 14, 2014 
CH City letter (GeoStrata, 2014b), CH City requested that additional analysis be 
performed by SBI to support the conclusion that Fault F-1 is inactive.     
 
SBI reviewed LiDAR imagery (AGRC, 2006; 2013) of the property and surrounding area 
(Figure 1A and 1B) that were not available when the 2005 SBI investigation was 
performed (SBI, 2005). Aerial photographs that were not readily available in 2005 and 
higher resolution of photographs available in 2005 were also reviewed (see references 
cited). 
 
 As shown on Figure 2, fault F-1: 
 

1. Is about 200 feet in length; 
 

2. Extends about 50 feet south of the south property line of the proposed 
subdivision; 

 
3. Does not connect to any faults discernable on LiDAR or aerial photograph 

imagery5, and; 
 

                                                      
4
  Active fault is defined in the Cottonwood Heights Code of Ordinances (Section 19.75.020) as: a fault 
displaying evidence of greater than four inches of displacement along one or more of its traces during 
Holocene time (Cottonwood Heights, 2011). 

 
5
  Evidence of past surface faulting not identified included fault scarps, sag ponds, springs, aligned or 
disrupted drainages, faceted spurs, grabens, and displaced landforms (e.g., terraces, shorelines) 
and/or geologic units), and fault-related lineaments, such as vegetation lineaments, gullies, 
vegetation/soil contrasts, and aligned springs and seeps, etc. 
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4. Based on prior subsurface exploration (SBI, 2005), analysis of LiDAR and aerial 
photograph imagery, and field reconnaissance, F-1 is judged to be a down to the 
west subsidiary fault on the footwall of the primary antithetic fault that forms the 
west side of a graben along Wasatch Boulevard.  For these reasons, reiterated in 
the July 31, 2014 SBI Letter, (SBI, 2014), CH City agreed during the conference 
call that fault F-1 should not affect the proposed Giverny Project and does not 
require additional investigation.  
 

4.0 FAULT F-2 
 
Based on recent subsurface exploration (Trench T-35, see Figure 3, Log of Trenches T-
35 and T-36) and review of LiDAR imagery and aerial photographs, F-2 has been re-
named fault F-2a. Fault F-2a is a north-south trending, down to the east antithetic fault 
that forms the northern terminus of the single scarp-forming antithetic fault in the 
southeast corner of the parcel. Near the proposed subdivision, F-2a is located 
principally within the Big Rock Estates Subdivision (see Figure 2).   
 
South of the Big Rock Estates subdivision, F-2a crosses the southeast corner of the 
property, in an area designated as Parcel N (reserved as open space for the Giverny 
development). The northern end of F-2a terminates within the proposed subdivision 
near the north property line of the Smith Property (i.e., at trench T-35). 
 
Displacement along F-2a increases southward from T-35, where the fault was not 
documented, to about 1.8 ft. in T-21. In T-35, no faults were documented within a 6-foot 
thick sequence of stratigraphically continuous Bonneville lake cycle sediments (≥ 
14,000 years old) (Figure 3). 
 
F-2a in T-21 was documented as a 28 ft. wide zone, comprised of four faults. The fault 
zone closely coincides with the northward projection of Lineament B (SBI, 2005) and is 
presumably the same fault identified by others (SHB, 1992), on the adjacent property to 
the south (Big Rock Estates Subdivision). 
 
Field measured displacement along the four faults comprising F-2a in T-21 ranged from 
0.6 to 1.8 feet. Net cumulative displacement across the 28-foot wide fault zone was 2.4 
feet. The trend (i.e., strike) of the four faults defining the fault zone vary by 7° (N15°E to 
N22°E), with an average trend of N19°E. 
 
In T-21, the faults displaced Bonneville Lake cycle sediments, glacial till, a week to 
moderately developed Bw horizon and the lower part of the modern A-horizon. The 
displaced soil horizons indicate last displacement likely occurred in the Holocene, and 
therefore the faults were considered active. 
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The fault shown on Drawing 1 of the 2005 SBI report (SBI, 2005), is the eastern-most 
fault documented in T-21.  CH City requested that the location and setback ramifications 
of the western-most fault also be considered. In that regard, the building/fault setback 
area on the west side of the fault shown on Figure 2 has been increased by 43 feet (28 
feet for the width of the zone and an additional 15 feet for the recommended building 
setback.   
The western-most fault (fault F3 on Drawing 23 in SBI, 2005) is a down to the east 
antithetic fault with 0.6 feet of displacement. The eastern-most fault (fault F4 on Drawing 
23 in SBI, 2005) is a down to the east antithetic fault with 1.8  feet of displacement. 
Projection of the eastern- and western-most faults to the north would intersect trench T-
35 (Figure 2), at about stations 0+25 and station 0+48, respectively.  
 
Stratigraphically continuous late Pleistocene-age Bonneville lake cycle sediments were 
documented throughout T-35 (Figure 3). The stratigraphic continuous nature of the 
Bonneville lake cycle sediments in T-35 constitutes reasonable geologic evidence for 
the absence of Holocene-age faulting. Therefore, it is judged that no Holocene-age 
faults are present in T-35 and the faults documented in T-21 terminate somewhere 
north of T-21 and south of T-35. The area between T-21 and T-35 will not be developed. 
 
5.0 FAULT 2b 
 
A new fault was identified on the LiDAR and aerial imagery, F-2b, which splays from F-
2a (Figure 2). F-2b crosses a relatively small part of the site, immediately adjacent to 
the south side of Wasatch Boulevard (designated for open space).  Based on analysis 
of LiDAR imagery (Figure 1A and 1B) and aerial photographs, F-2b, terminates within 
the Big Rock Estates property. Therefore, it is judged that F-2b does not impact the 
proposed development. 
 
6.0 FAULT F-3 
 
Based on analysis of LiDAR imagery and aerial photographs, the length of F-3 has been 
revised. It is our opinion that F-3 does not extend southward and connect to the single 
scarp-forming antithetic fault in the southeast corner of the parcel as documented in 
SBI, 2005. The southern end of F-3 likely terminates within the Big Rock Estates 
property or F-3 may extend to the southeast, across Wasatch Boulevard, connecting to 
a fault on the east side of Wasatch Boulevard.  
 
Trench T-36 (Figure 3), was excavated on August 28, 2014, to refine the northern 
terminus of fault F-3. In T-36, an antithetic fault was identified at Station 0+29.5. The 
fault trended 163°, was inclined (dip) about 76° to the east, and about 8 inches of 
displacement was documented. Of importance is the fault was demonstrably overlain by 
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about 5 feet of stratigraphically continuous, undisplaced late Pleistocene-age Bonneville 
lake cycle sediments.   
 
Analysis of LiDAR imagery, aerial photographs, and topographic data, supports the 
absence of surface faulting north of T-36.  Based on these data, including exposures in 
T-36, the north terminus of F-3 is judged to be at T-36. 
 
CH City stated in their review letters (GeoStrata, 2014a; 2014b): “Since SBI considers 
F-3 to be active and also reports observing F-3 in Trenches T-31 and T-32, the 
projection of F-3 should be shown trending through T-32 and to a point that SBI has 
demonstrated is the northern terminus of F-3. The entire length of F-3 should be 
considered active; not just the portion of F-3 “exhibiting evidence of greater than four 
inches of displacement along one or more of its traces during Holocene time … SBI also 
reports F-3 to extend north of T-32 as shown on Drawing 37.” 
 
For clarification purposes, SBI did not terminate any faults within the proposed 
subdivision based on displacement less than 4 inches (although that certainly exists). 
Faults were terminated at locations where the faults were demonstrably overlain by 
stratigraphically continuous, undisplaced late Pleistocene-age Bonneville lake cycle 
sediments (≥14,000 years old).   
 
A paleoseismic study performed on the main trace of the Wasatch fault (located about 
400 feet east of Giverny) (McCalpin, 2002), presented evidence for four paleo-surface-
faulting earthquakes in the past 6,000 years and 8 surface-faulting earthquakes in the 
past 9,000 years. Termination of faults overlain by stratigraphically continuous, 
undisplaced late Pleistocene-age Bonneville lake cycle sediments is not unreasonable 
considering there were at least 8 “opportunities” for the faults to “re-activate.”  
 
7.0 FAULT F-4 
 
Based on analysis of LiDAR imagery and aerial photographs, the location of F-4 has 
been revised. It is our opinion that F-4 does not cross Wasatch Boulevard to connect 
with the scarp-forming antithetic fault in the southeast corner of the parcel as 
documented in SBI, 2005; F-4 is located entirely on the east side of Wasatch Boulevard 
as shown on Figures 1 and 2. 
 
8.0 SETBACKS FOR LOTS 302 TO 308 
 
The east-most corner of Lot 302 is at the top of the fault scarp (i.e., slope) of the 
antithetic fault near the southeast corner of the parcel (Figure 2). The southeast 
boundary of Lots 303 through 308 are located from 5 feet (Lot 308) to 30 feet (Lot 303) 
west of the top of the fault scarp of the antithetic fault near the southeast corner of the 
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parcel. The scarp is about 60 feet high and descends to the east at a gradient greater 
than or equal to 1:1 (horizontal to vertical) (i.e., ≥45°). The fault scarp area, designated 
as Parcel N, will not be developed and has been slated for open space. 
 
Due to the steepness of the scarp/slope (which exceeds 45° in places) and abundant 
boulders in the underlying earth materials, trenching of the scarp was not logistically 
feasible. Because of the difficulty of physically locating fault F-2 in Parcel N’s rugged 
terrain, in the SBI, 2005, investigation, the fault was located at an elevation 
corresponding to about one-third of the slope height. Faults in fault scarps are generally 
located within the lower third of the slope/scarp (McCalpin, 1987; 2002; DuRoss, 2008). 
 
A 50-foot setback was recommended for fault (F-2a) south of Big Rock Estates. Fifty 
feet was considered conservative, given the likely location of the fault and the absence 
of faulting documented in Trenches T-17 and T-19 (SBI, 2005). The east end of T-17 
and T-19 are about 25 and 15 feet, respectively, from the top of fault scarp/slope. 
 
The rear yard setback for proposed residential structures on Lots 303 to 308 is fifteen 
feet. Should a fault should be located immediately east of the east end of T-19, there 
would be at least 15 feet between the hypothetical fault and the building envelope. It is 
our recollection that CH City agreed in the conference call that 15 feet between a 
hypothetical fault and the building envelope for Lots 303 to 308 would be sufficient and 
further investigation in this area will not be required. 
 
9.0 CLOSURE 
 
The findings and recommendations of this addendum were prepared in accordance with 
generally accepted professional engineering geologic principles and practices in this 
area of Utah, at this time. There is no other warranty, either express or implied. 
  
This addendum is issued solely in response to the potential for surface-fault-rupture and 
does not address other geotechnical/geologic issues, the investigations for which are 
either not specifically required by CH City, are addressed by present professional 
engineering and geologic standards-of-care, or have previously been submitted to CH 
City for the parcel. 
  
Recommendations presented herein are: 
  

1. Based on the results of the 2005 SBI fault investigation (SBI, 2005) and the 
subsequent investigations documented herein. As the project evolves, SBI’s 
continued consultation and field verification should be considered an extension of 
the services performed to date.  
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AERIAL PHOTOGRAPHS 
 

SOURCE DATE FLIGHT PHOTOGRAPHS SCALE 

Farm Service Agency 1937 10AAL-4 51, 52, 53 1:20,000 

Bowman and Beisner, 2008 1938 sla1 16, 17, 18, 19, 20 1:20,000 

Bowman and others, 2009 1971 

WF5-4 060, 061 1:12,000 

WF1-13B 198, 199, 200  

WF5-5 0876, 087  

WF1-2B 143, 144, 145  

WF3-13A 061, 062 1:6,000 

WF3-2A 021, 022 1:12,000 

WF4-9 150, 151, 152 1:24,000 

Poor quality prints of photographs in flights WF3-13A, WF3-2A, WF4-9 were available in 2005, however, 
in 2009, in these flights were scanned from negatives, significantly increasing the resolution (Bowman 
and others, 2009). 

 



Project No. 

  

A
p
p
ro

v
e
d
  

 
b
y
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
               
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

Figure No. 
 

  

2-14-501 

1A 

Giverny PUD Subdivision 
9180 South Wasatch Boulevard 
Cottonwood Heights City, Utah 

 

 
 
 

L I D A R    I M A G E R Y 
 

SBI 

Giverny PUD 

Subdivision 

Big Rock Estates 

Subdivision Big Rock Estates 

Subdivision 

Smith 

Property 

Big Rock Estates 

Subdivision 

 

  

Scale: 1 inch = 735 feet 

 

735 ft. 735 ft. 0 
10-24-14 



Project No. 

  

A
p
p
ro

v
e
d
  

 
b
y
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
               
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

Figure No. 
 

  

2-14-501 

1B 

Giverny PUD Subdivision 
9180 South Wasatch Boulevard 
Cottonwood Heights City, Utah 

 

 
 
 

A N N O T A T E D   L I D A R    I M A G E R Y 
 

SBI 

Location of fault, ball on down-dropped block. • 

F-4 

 

  

735 ft. 735 ft. 0 

Scale: 1 inch = 735 feet 

 10-24-14 



Project No. 

  

A
p
p
ro

v
e
d
  

 
b
y
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
               
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

Figure No. 
 

  

2-14-501 

2 

Giverny PUD Subdivision 
9180 South Wasatch Boulevard 
Cottonwood Heights City, Utah 

 

 
 
 

R E V I S E D   F A U L T   M A P 
 

275 0 275 ft. 

  

SBI 

Reference: Ensign Engineering (2014) 

Scale: 1 inch = 275 feet 
Contour interval 10 feet 

 

 
Approximate location of exploratory trench. 

Location of fault, dashed where approximately 
located, ball on down-dropped block. 

Recommended building/fault setback area. 

• 
F-4 

T-36 

EXPLANATION 

10-24-14 



David Simon
10-24-14




