
P L A N N E D  D E V E L O P M E N T  A P P L I C AT I O N
M AY  2 ,  2 0 1 2

Rowland Hall
Steiner Campus
1418 East Sunnyside Avenue



R O W L A N D  H A L L M AY  0 2 ,  2 0 1 2 2

TA B L E  O F  C O N T E N T S

1.	 Project Mission, 3
2.	 Project Description, 4
3.	 Discussion of Planned Development Objectives and Compatibility, 5
4.	 Vicinity Map, 6
5.	 Site Zoning, 7
6.	 Site Plan, 8
7.	 Site Aerial, 9
8.	 Floor Plans and Elevations/Renderings, 1 0 - 1 7
9.	 Conceptual Building Section And Heights, 1 8
10.	 Site Section, 1 9

11.	 Exhibits
	 a.	 Legal  Description of Subject Property (by Landmark Title Company
	 b.	 Preliminary Utility Report, dated April 10, 2012 (including location and types of utilities 	
		  serving the location and a general drainage plan)
	 c.	 Traffic Impact Study, dated April 2, 2012
	 d.	 Soils and Subsurface Conditions (Geotechnical) report
	 e.	 Prior Zoning Paperwork
		  i.	 SLC Ordinance No.21 of 2006 – Amending the East Bench Master Plan and 		
			   Rezoning Property generally located at 1443 East Sunnyside Avenue
		  ii.	 SLC Resolution No.54 of 2010 – A resolution extending the time period for 		
			   satisfying the conditions set forth in Ordinance No. 21 of 2006
	 f.	 Rocky Mountain Power review approval of transmission line setbacks and conditions, 		
		  dated April 26, 2012

|  TA B L E  O F  C O N T E N T S



R O W L A N D  H A L L M AY  0 2 ,  2 0 1 2 3

P R O J E C T  M I S S I O N
Rowland Hall provides a distinguished education based on distinctive values to nearly 
1,000 students. Every member of our educational community enjoys the benefits of 
the school’s long tradition of uncompromising excellence. While we are proud of our 
past accomplishments, administrators and trustees continue to pursue the ongoing 
educational vitality and sustainable future of our venerable institution. 

Rowland Hall’s history proves that the true essence of a remarkable school has less 
to do with place or space than it does with the creativity and commitment of teachers 
and staff. Yet, the success of the McCarthey Campus has proven that inspiring spaces 
go hand in hand with inspirational learning. These plans for the new Steiner Campus 
for the Middle School and Upper School provide many opportunities for enhanced 
teaching and learning. With this plan, Rowland Hall is poised to reap the benefits of 
an extraordinary 23-acre urban campus where older and younger students engage 
together in interactive learning, where classrooms become outdoor laboratories for 
teaching and reflection, where athletes engage in healthy competition – and not want 
for gym or field space and practice times. 

Improvements to sports facilities and fields are, in fact, a driving force behind this 
campus plan. Rowland Hall has never had adequate space for sports teams, indoors 
in gymnasiums or outdoors on fields. This plan provides both. Classrooms and labs 
will be designed to support technology and promote the experiential, project-based 
learning required by our progressive tradition. The new cafeteria will be a place for 
“seeing and being seen,” where students will enjoy light and airy surroundings. A 
fine arts suite will be designed to enhance the high value Rowland Hall has always 
placed on arts education and performance. EHDD Architecture’s master plan evokes 
a distinct connection with the campus now enjoyed by the school’s youngest students. 
While uniting Rowland Hall’s four divisions, the plan preserves the unique identity of 
each.

In keeping with Rowland Hall’s mission and commitment to preparing young people 
to live ethical lives, the concept of global citizenship is also a driving principle in the 
design of a new facility. The Board of Trustees has charged EHDD Architecture with 
designing a state-of-the-art facility that will serve as a teaching tool while maximizing 
energy efficiency in a fiscally responsible way. 

Rowland Hall has been and remains a wonderful place to go to school.  While it is 
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important that each division addresses the distinct developmental needs of children, 
having all of the divisions on one campus opens up tremendous possibilities for whole 
school activities, enhanced mentoring programs, and a true sense of community 
across the entire school.

The dream of uniting the nearly 1,000 students of Rowland Hall into one vital and 
vibrant learning community is at the very beginning stages of becoming reality. Not 
since Rowland Hall’s founders first wrestled with the issue of limited space for the 
school’s children has momentum been as favorably directed toward accomplishing 
this long-held goal.
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PROJECT DESCRIPTION
Please describe your project
This project includes the construction of facilities for a middle and upper school 
(Steiner Campus) for Rowland Hall adjacent to their existing lower school (McCar-
thy Campus). The total planned gross square footage is 190,792 GSF to be built in 
phases. Phase 1 includes soccer fields, limited parking, storage shed (800 GSF) and 
a site access drive, plus rough grading for the entire site. Phase 2 would include the 
Physical Education building (44,924 GSF) and adjacent sitework and parking. Phase 
3 would include the main academic building (145,068 GSF) – including classrooms, 
administrative offices, library, arts facilities, cafeteria and an auditorium, plus addi-
tional parking and sitework. 

The overall project will target LEED Gold certification at a minimum.

List the primary street access(es) to this property
Sunnyside Avenue is the primary street access. Guardsman Way is a secondary 
street access.

What are the land uses adjacent to the property?
The contiguous adjacent land uses include East High School, the Carmen Pingree 
School, and Mt. Olivet Cemetary. Across Sunnyside Avenue is a residential neighbor-
hood.

Have you discussed the project with nearby property owners? 
Not in the past 5 years. When an initial round of master planning occurred in 2007, 
there were some discussions with the residential neighbors across Sunnyside.

What are the anticipated operating and delivery hours associated with the proposed 
use?
We anticipate that use of the fields will be from 9:00 morning until dusk (there will be 
no electric lighting for the fields).  Once the academic campus is built it will probably 
be in use starting at 7:30 in the morning typically.

How many parking stalls will you provide as part of the project?
The project provides 232 parking stalls, justified as follows:
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Code Requirement Occupant Load Per Code Owner 
Requirement

For Staff 1 space : 3 
persons

85 29 85

For High School 
Students

1 space : 10 
students

300 30 137

Visitors none 7 0 10
TOTAL 59 232

The addition of parking would follow the phases of construction. Phase 1 would in-
clude 10 spaces including. Phase 2 would include 69 spaces. Phase 3 would include 
all 232 spaces. All three phases would include the required number of accessible and 
van spaces suitable to that phase.

How many employees do you expect to have on-site during the highest shift?
85 faculty and staff.

If applicable, how many seats will you have?
N/A

What is the gross floor area of the proposed building(s)?
190,792 GSF. See Project Description for further discussion.

What is the schedule for the development of phases of construction? Indicate the ap-
proximate beginning and completion of each phase.
PHASE I construction: April 1, 2013 - August 31, 2013
PHASE II construction: June 1, 2014 - August 31, 2015
PHASE III construction: March 1, 2016 - August 31, 2017

Common open space shall be provided in each phase at the same percentage, at 
minimum, as will be provided in the final development.
Understood and provided for.

Note on Zoning
Zoning review by Ken Brown dated 12/1/2011 (DRT2011-00407) identified the site 
to be within the CG zone. Previous definition from 2007 showed southern portion of 
site to be Open Space zone while the northern portion was Institutional zone. This 
impacts setbacks and building height requirements as well as other items. For now 
our site plan conforms to the I and OS zoning requirements.
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D I S C U S S I O N  O F  P L A N N E D  D E V E L O P -
M E N T  O B J E C T I V E S  &  C O M PAT I B I L I T Y
Rowland Hall, Steiner Campus

Rowland Hall’s is seeking Planned Development approval in order to ensure that 
all project requirements – both those of the City and the Owner – can be met on a 
constrained site to be developed in a phased sequence. The best time to incorporate 
ideas and requirements in at a schematic design level and thus the Owner desires to 
confirm compliance with any and all requirements at this pre-building permit stage.

The “Standards for Planned Development” are being met as follows:

A.	 Planned Development Objective: 
	 Several of the objectives are achieves by the proposed design, including 	
	 utilization of “green” building techniques in development. The project will seek 	
	 LEED Gold certification at a minimum.

B.	 Master Plan and Zoning Ordinance Compliance:
	 The proposed project went through a thorough zoning review by the City in 	
	 2007 to confirm compliance with the East Bench Master Plan. Ordinance 	
	 No.21 of 2006 (included with this submittal) amended the Master Plan and 	
	 Zoning of the site to allow the uses proposed.

C.	 Compatibility:
	 The proposed design is indeed compatible with the character of the site and 	
	 surroundings and will serve as a positive landmark for the neighborhood and 	
	 city. Traffic patterns will not be adversely impacted. Pedestrian circulation 	
	 around and through the site will be significantly improved with the 		
	 construction of the trail system required in the original rezoning. Utilities 	
	 will be provided as required without adversely impacting other 	properties. 	
	 Landscaping and thoughtful grading will buffer the surrounding community 	
	 from any adverse impacts of development.  Finally the intensity, size and scale 	

	 of the proposed buildings are carefully considered and work with the 		
	 significant grade change across the site to minimize bulk while still achieving 	
	 the requirements of the Owner’s project program.

D.	 Landscaping:
	 No valuable landscaping currently exists on site. New landscaping will 	
	 enhance the property and be drought tolerant.

E.	 Preservation
	 The only significant feature for preservation is the view from Sunnyside of 	
	 downtown. Preservation of this view corridor was considered in the siting of 	
	 site features.

F.	 Compliance with Other Applicable Regulations:
	 The proposed development complies with all known codes and requirements.
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S I T E  Z O N I N G
The southern portion of the site will be zoned Open Space.  This part of the site will only 
be used for recreational purposes such as soccer and practice fields.  This area will have 
no lighting to minimize the impact on the surrounding neighborhood and will be publicly 
accessible a minimum of 5 hours a week.  

The northern portion of the site will be zoned Institutional.  Within the Institutional zone, 
40% of the land must remain open space with no parking or permanent buildings per 
Salt Lake City’s zoning code.  This requirement, combined with the 4.35 acres of open 
space to the south of the site, provides for a minimum of 60% open space preserved 
across the entire site.

Zoning also requires a 20’ side setback and a 25’ rear setback within the Institutional 
Zone.  A 20’ side setback and a 30’ front setback are required in the southern Open 
Space zone.  No setback is required between the site’s two zones; the setback is 
maintained however, between the existing Rowland Hall Lower School Campus and the 
new site.

Z o n e d  O p e n  S p a c e

Z o n e d  I n s t i t u t i o n a l

SITE

SITE
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S I T E  P L A N

S C A L E  1 ”  = 1 0 0 ’

MAIN BUILDING AREA           145,929 GSF
ATHLETIC COMPLEX AREA        45,000 GSF
TOTAL BUILT AREA               190,929 GSF

MAIN BUILDING AREA            71,725 GSF
ATHLETIC COMPLEX AREA        24,606 GSF
TOTAL BUILT FOOTPRINT         96,331 GSF
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SITE SECTION A  - THROUGH FIELDS            1/16” = 1’-0”

soccer field netting 

March 12, 2012

retaining wall along Sunnyside
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rowland hallsite sections
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PLANNED DEVELOPMENT APPLICATION
M AY  2 ,  2 0 1 2

Rowland Hall
Steiner Campus
1418 East Sunnyside Avenue

EXHIBITS
	 a.	 Legal  Description of Subject Property (by Landmark Title Company
	 b.	 Preliminary Utility Report, dated April 10, 2012 (including location 		
		  and types of utilities serving the location and a general drainage plan)
	 c.	 Traffic Impact Study, dated April 2, 2012
	 d.	 Soils and Subsurface Conditions (Geotechnical) report
	 e.	 Prior Zoning Paperwork
		  i.	 SLC Ordinance No.21 of 2006 – Amending the East Bench 		
			   Master Plan and Rezoning Property generally located at 1443 	
			   East Sunnyside Avenue
		  ii.	 SLC Resolution No.54 of 2010 – A resolution extending the		
			    time period for satisfying the conditions set forth in Ordinance 	
			   No. 21 of 2006
	 f.	 Rocky Mountain Power review approval of transmission line setbacks 	
		  and conditions, dated April 26, 2012
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1.0 PROJECT OVERVIEW 

The proposed Rowland Hall expansion is located in; Section 9, Township 1 South, Range 1 

East, Salt Lake Base and Meridian, Salt Lake City, Utah.  The project is bounded by the Mt. 

Olivet Cemetery on the north, the existing Rowland Hall facility on the east, Sunnyside Avenue 

on the south, and the East High School football field on the west.  The proposed school will 

consist of offices, classrooms, an auditorium, gymnasium, and storage areas.  In addition the 

project will also include the construction of parking lots, two soccer fields, and other grassed 

and hardscape play areas. 

Rowland Hall intends to create a campus which will be LEED Gold Certified.  As a result, the 

preliminary values for storm runoff, sewer demand, and water demand provided in this report 

are likely higher than the quantities that will actually be required.  In other words, the demands 

used in this report are prescribed based on published standards, actual demands based on the 

mechanical systems being installed will likely differ from these published values.  To meet the 

LEED Certification, our design team will be utilizing low flow fixtures, retaining storm water 

runoff on-site, and providing xeriscaping coupled with water conscious landscape materials.  

2.0 SANITARY SEWER SYSTEM 

A. EXISTING SEWER SYSTEM 

There are two sanitary sewer mains that exist south of the property in Sunnyside Avenue.  

The first is a 24-inch diameter reinforced concrete pipe that sits approximately 20-feet south 

of the road centerline.  The second is an 8-inch diameter vitrified clay pipe that runs just 

north of the south curb line in Sunnyside Avenue.  

B. FLOW CALCULATIONS 

Sanitary sewer flow calculations for the project have been completed in accordance with 

Utah State Administrative Code (USAC) R317-4 “Onsite Wastewater Systems”.  Table 3 

(included in Appendix B) in USAC R317-4 provides estimates of waste water flow based on 

the type of establishment being proposed, in this case a school.  According to this standard 

a school with a cafeteria, gymnasium, and showers will generate 25 gallons per person per 

day.  Utilizing 25 gallons per person per day and an estimate of the number of persons 

expected to utilize the school on a daily bases of 610 people (610 people provided by 

EHDD Architecture) the Average Annual Daily Flow (AADF) would be 15,250 gpd.  AADF 

provides the basis for collection system sizing associated with sanitary sewer. 

C. SEWER DESIGN 

While AADF provides the basis for all sanitary sewer sizing calculations, various peaking 

factors are applied to the AADF to size other systems.  A peaking factor of four (4) is 

required to size collection systems.  Applying a peaking factor to the AADF yields a total 

design flow of 61,000 gpd or a rate of 42.36 gpm .  Figure 1 shows the preliminary 

proposed location of the sewer connection.  At this time it is anticipated that a connection 

will be made to the existing 24-inch diameter main via an existing manhole located 
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approximately 18-feet east of the west property line within the Sunnyside Avenue right-of-

way.  A slope for the proposed pipe was estimated based on existing topography and 

represents a minimum slope.  The following table summarizes the proposed sewer service 

size and capacity. 

TABLE 2-1 SEWER COLLECTION SYSTEM SIZING 

Pipe 

Material 

Manning's         

n 

Q  

(gpm) 

Diameter 

(in) 

Slope 

(%) 

Depth 

(in) 

Velocity 

(ft/s) 

Pipe 

Capacity 

@ 

Given 

Slope 

(gpm) 

Percent 

Full 

By Depth 

(%) 

Percent 

Full 

By Flow 

(%) 

PVC 0.013 42.4 6 1.00% 1.66 2.13 271 27.7% 15.6% 

 

3.0 CULINARY WATER SYSTEM 

A. EXISTING SYSTEM 

Salt Lake City Public Utilities has existing water mains in Sunnyside Avenue to the south 

and Guardsman Way to the east of the proposed project.  Both of the existing mains are 6-

inches in diameter with the main in Sunnyside being behind the curb on the south side of 

the road and the main in Guardsman being behind the curb on the east side of the road. 

B. DEMAND REQUIREMENTS 

Water system demands have been completed based on square footages provided by 

EHDD Architecture and assuming that the buildings will be fire sprinkled.  In addition peak 

day demands have been determined based on state requirements and utilizing the 610 

person occupancy.  USAC R309-510-7 provides a peak day demand of 25 gallons per 

person per day which, for this project will equate to 15,250 gpd or 10.59gpm.  Due to the 

lack of secondary water service in the area irrigation demands will also need to be provided 

by the culinary service.  According to table 510-3 “Source Demand for Irrigation” found in 

USAC R309-510 a peak day demand of 3.96 gpm/irrigated acre should be applied to the 

project.  Based on the current concept plan there will be approximately 4.50 acres requiring 

irrigation on the project for a total demand of 25,660 gpd or 17.82gpm.  The controlling 

demand for this project will be fire flow which is based on the 2009 International Fire Code.  

Table B105.1 “Minimum Required Fire-Flow and Flow Duration for Buildings” provides fire 

flow in gallons per minute based on construction type and building square footage.  

According to EHDD Architecture the total square footage for the buildings will be 162,710 

s.f. with construction types of “Type II-B” and “Type V-B” occurring.  Based on Table B105.1 

(attached in Appendix C) a fire demand of 8,000 gallons per minute will be required 

however, section B105.2 allow for the following exception in fire sprinkled buildings “a 

reduction in fire-flow of up to 75 percent, as approved, is allowed when the building is 

provided with an approved automatic sprinkler system installed in accordance with Section 
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903.1.1 or 903.1.2.  The resulting fire-flow shall not be less than 1,500 gallons per minute 

(5678 L/min) for the prescribed duration as specified in Table B105.1”.  The following table 

shows the project fire flow demand using various reductions: 

TABLE 3-1 FIRE FLOW DEMAND BASED ON PERCENTAGE OF REDUCTION 

Project Fire 
Flow Demand 
(gpm) 

Percentage 
of Reduction 
(%) 

Resulting 
Fire Flow 
Demand 
(gpm) 

8000 50 4000 

8000 55 3600 

8000 60 3200 

8000 65 2800 

8000 70 2400 

8000 75 2000 

USAC states that fire flows must be provided with a minimum pressure of 20 psi to the site. 

C. PROPOSED WATER SYSTEM 

The proposed water system will connect to existing water mains in both Sunnyside Avenue 

and Guardsman Way as shown on Figure 1 attached in Appendix A.  These two 

connections will create a “looped” system through the project allowing water to be delivered 

to the site if one line is temporarily shut down and allowing greater flow in a fire scenario.  

The proposed line will be an 8-inch diameter pipe.  As mentioned in the demand section fire 

flow will control for the site, in order to determine available fire flow, Salt Lake City Public 

Utilities (SLCPU) was contacted.  Utilizing existing water models for the area SLCPU was 

able to determine an available flow of 2,920 gpm at a residual pressure of 20psi and a static 

pressure at this location of 89psi (see Figure 2).  This would require a reduction in fire flow 

of approximately 64%.  Based on table 3-1 we recommend that a request be made for   a 

reduction of 70% to ensure adequate fire flow is available to the project.  The proposed 8-

inch pipes will also adequately provide demands for peak day flow. 

4.0 STORM DRAINAGE 

A. EXISTING DRAINAGE CONDITIONS 

The study area is relatively small consisting of approximately 13 acres.  Slopes across the 

site range from approximately 3% to 9% on average with isolated areas sloping steeper.  

The site is vegetated with native grasses and small plants with some barren areas.  

According to soil surveys available for the project site, soils are described as Bingham 

Gravelly Loams which are considered to be a well-drained soil.  The soil is classified as 

Hydrologic Soil Group B.  Currently any stormwater runoff from the site will flow south by 

southwest off of the property onto the East High School football field or into the Sunnyside 

Avenue right-of-way.  Water in Sunnyside Avenue is collected in a series of catch basins 

and piped west through an existing 18-inch reinforced concrete pipe.  
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B. DESIGN OBJECTIVES AND METHODOLOGY 

The site drainage system will be designed to conform to the requirements of Salt Lake City 

Public Utilities.  The proposed drainage system is intended to both reduce the post 

developed peak runoff as well as reduce development impact on the environment. 

The proposed construction will increase the impervious area on the site and in so doing 

increate the site runoff.  To mitigate this increase, a detention basin has been designed to 

help reduce runoff and provide an increased residence time to allow pollutants to settle out.  

In addition the detention basin will provide an opportunity for infiltration of stormwater.   

For modeling purposes the project has been separated into three drainage catchments with 

respective design points for analysis.  Each of the respective catchments was assigned a 

Soil Conservation Service (SCS) curve number based on ground cover, impervious area, 

and Hydrologic soils Group.  As mentioned previously the site has been determined to be 

categorized as Hydrologic Soil Group B.  SCS Curve Numbers (CN) establish a relationship 

between rainfall and runoff from a given catchment.  The NRCS Technical Release 55 (TR-

55) method was used in Autodesk Storm and Sanitary Analysis 2012 to model the 

hydrology and hydraulics for the project. 

Design criteria include the following 

• The 10-year storm event was used to size underground conveyance systems. 

• Surface systems are planned to safely pass the 100-year storm event. 

• Detain post-development site discharge to 0.2 cfs/acre 

The following rainfall data was used to analyze the system (Rainfall data obtained from the 

NOAA Atlas 14, Volume 1, Version 4, published by the National Weather Service): 

TABLE 4-1 24-HOUR RAINFALL DATA 

Frequency 

(years)

*Precipitation 

(inches)

2 1.64

10 2.22

25 2.59

100 3.16
 

According to TR-55 a type II design storm should be used to create rainfall hydrographs of 

this region of the country.  A type II distribution shows 50% to 75% of the total rainfall 

occurring over an approximately 2-hour time period and has been found to occur at the 

center of the storm.  This type of intense short duration storm would be typical of those 

within Salt Lake City. 

C. PROPOSED DRAINAGE CONDITIONS 

The proposed site will be designed to direct runoff from paved and other hardscape areas 

into waterways and gutters which will be collected in catch basins.  Once stormwater has 

entered the pipe system it will be conveyed to the detention pond and released at the 
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approved 0.2 cfs/acre rate into the existing Sunnyside Avenue drainage system.  The 

connection to the existing system will most likely be made in the existing catch basin 

located on the north side of Sunnyside Avenue approximately 190-feet east of the west 

property line (see Figure 3). 

D. STORMWATER MANAGEMENT 

The following table summarizes the post development flows prior to entering the detention 

system for the project.  The data is based on the construction of the project as shown on 

Figure 3 in Appendix A. 

TABLE 4-2 RUNOFF DATA 

Drainage 
Area 

Area 
(acre) 

Curve 
Number 
(CN) 

Time of 
Concentration 
(min) 

10-Year 
Peak 
Discharge 
(cfs) 

100-Year 
Peak 
Discharge 
(cfs) 

1 8.40 92 12 17.46 25.13 

2 2.54 69 8 1.52 2.59 

3 2.43 69 6 1.50 2.56 

 

The proposed detention basin has been sized to attenuate the post-developed peak flow to 

a rate of 0.2 cfs/acre.  The following table summarizes the required basin volume. 

 

TABLE 4-3 DETENTION BASIN DATA 

Peak 
Inflow 
(cfs) 

Peak 
Outflow 
(cfs) 

Required 
Orifce 
Size (in) 

Required 
Detention 
Volume (ft3) 

33.66 2.58 7.75 37,892 

 

Outputs from the stormwater model can be found in Appendix D.  
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E. CONCLUSIONS 

The drainage system as outlined will safely convey stormwater into the existing drainage 

system.  In addition the design will mitigate impacts from increased impervious area on 

downstream infrastructure.  The drainage system will help to maintain groundwater 

recharge by allowing an opportunity for infiltration.  At the time of this report, the proposed 

system meets Salt Lake City Public Utility requirements. 

Ensign Engineering      Reviewed By 

 

 

Jared K. Ford, P.E.      Koby Morgan, P.E. 

Project Engineer      Project Manager 
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5.0 APPENDIX A – FIGURES 
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Figure 1 Conceptual Utility Layout 
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Figure 2 Salt Lake City Public Utilities Fire Flow Exhibit 
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Figure 3 Drainage Drawing 
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6.0 APPENDIX B – TABLE 3 USAC 317-4 
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7.0 APPENDIX C – INTERNATIONAL FIRE CODE APPENDIX B “FIRE FLOW 

REQUIREMENTS FOR BUILDINGS” 
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8.0 APPENDIX D – STORMWATER MODEL OUTPUTS 

 



  Autodesk® Storm and Sanitary Analysis 2012 - Version 6.4.29 (Build 6198)
  -----------------------------------------------------------------------------------------

  *******************
  Project Description
  *******************
  File Name ................. Drainage Model.SPF 
  
  
  ****************
  Analysis Options
  ****************
  Flow Units ................ cfs
  Subbasin Hydrograph Method. SCS TR-55
  Time of Concentration...... Kirpich
  Link Routing Method ....... Kinematic Wave
  Storage Node Exfiltration.. None
  Starting Date ............. NOV-17-2011 00:00:00
  Ending Date ............... NOV-18-2011 00:00:00
  Report Time Step .......... 00:05:00
  
  
  *************
  Element Count
  *************
  Number of rain gages ...... 1
  Number of subbasins ....... 3
  Number of nodes ........... 2
  Number of links ........... 1
  
  
  ****************
  Subbasin Summary
  ****************
  Subbasin                 Total      Flow   Average    Raingage
                            Area    Length     Slope          
  ID                       acres        ft         %             
  ----------------------------------------------------------------
  Sub-01                    8.42   1200.00    4.0000    StormGage           
  Sub-02                    2.54    500.00    2.0000    StormGage           
  Sub-03                    2.43    250.00    2.0000    StormGage           
  
  
  ************
  Node Summary
  ************
  Node                Element             Invert   Maximum    Ponded    External
  ID                  Type             Elevation     Elev.      Area      Inflow
                                              ft        ft       ft²
  ------------------------------------------------------------------------------
  Out-01              OUTFALL            4592.00   4592.65      0.00
  Stor-01             STORAGE            4600.00   4604.50      0.00
  
  
  ************
  Link Summary
  ************
  Link            From Node       To Node         Element         Length     Slope   Manning's
  ID                                              Type                ft         %   Roughness
  --------------------------------------------------------------------------------------------
  Orifice-01      Stor-01         Out-01          ORIFICE     
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity       acre-ft        inches
  **************************     ---------       -------

Autodesk Storm and Sanitary AnalysisAutodesk Storm and Sanitary Analysis



  Total Precipitation ......         3.570         3.199
  Surface Runoff ...........         0.193         0.173
  Continuity Error (%) .....        -0.000
  
  
  **************************        Volume        Volume
  Flow Routing Continuity          acre-ft      Mgallons
  **************************     ---------     ---------
  External Inflow ..........         0.000         0.000
  External Outflow .........         1.916         0.624
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.013         0.004
  Continuity Error (%) .....         0.000
  
  
  ******************************************
  Composite Curve Number Computations Report
  ******************************************
  
  ------------------
  Subbasin Sub-01
  ------------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  Urban commercial, 85% imp                                 8.42             B       92.00
  Composite Area & Weighted CN                              8.42                     92.00
  
  ------------------
  Subbasin Sub-02
  ------------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  50 - 75% grass cover, Fair                                2.54             B       69.00
  Composite Area & Weighted CN                              2.54                     69.00
  
  ------------------
  Subbasin Sub-03
  ------------------
                                                           Area           Soil
  Soil/Surface Description                               (acres)         Group          CN
  ----------------------------------------------------------------------------------------
  50 - 75% grass cover, Fair                                2.43             B       69.00
  Composite Area & Weighted CN                              2.43                     69.00
  
  
  *************************************************
  Kirpich Time of Concentration Computations Report
  *************************************************
  
          Tc = (0.0078 * (L^0.77) * (S^-0.385))
  
          Where:
  
          Tc = Time of Concentration (min)
          L  = Flow length (ft)
          S = Slope (ft/ft)
  
  ------------------
  Subbasin Sub-01
  ------------------
  
          User-Defined TOC override (minutes):     12.00
  
  ------------------
  Subbasin Sub-02
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  ------------------
  
          User-Defined TOC override (minutes):      8.00
  
  ------------------
  Subbasin Sub-03
  ------------------
  
          User-Defined TOC override (minutes):      6.00
  
  ***********************
  Subbasin Runoff Summary
  ***********************
  
  --------------------------------------------------------------------------
  Subbasin             Total     Total      Peak  Weighted           Time of
  ID                  Precip    Runoff    Runoff     Curve     Concentration
                          in        in       cfs    Number    days  hh:mm:ss
  --------------------------------------------------------------------------
  Sub-01                3.16      2.31     25.13    92.000       0  00:12:00
  Sub-02                3.16      0.76      2.59    69.000       0  00:08:00
  Sub-03                3.16      0.76      2.56    69.000       0  00:06:00
  --------------------------------------------------------------------------
  
  
  ******************
  Node Depth Summary
  ******************
  
  -----------------------------------------------------------------------------------------
  Node            Average   Maximum   Maximum   Time of Max     Total     Total   Retention
  ID                Depth     Depth       HGL    Occurrence   Flooded      Time        Time
                 Attained  Attained  Attained                  Volume   Flooded            
                       ft        ft        ft   days  hh:mm   acre-in   minutes    hh:mm:ss
  -----------------------------------------------------------------------------------------
  Out-01             0.00      0.00   4592.00      0  00:00         0         0     0:00:00
  Stor-01            0.94      2.88   4602.88      0  12:51         0         0     0:00:00
  
  
  *****************
  Node Flow Summary
  *****************
  
  ------------------------------------------------------------------------------------
  Node                Element     Maximum     Peak      Time of   Maximum Time of Peak
  ID                     Type     Lateral   Inflow  Peak Inflow  Flooding     Flooding
                                   Inflow            Occurrence  Overflow   Occurrence
                                      cfs      cfs  days  hh:mm       cfs  days  hh:mm
  ------------------------------------------------------------------------------------
  Out-01               OUTFALL       0.00     2.58     0  12:51      0.00
  Stor-01              STORAGE      30.21    30.21     0  12:05      0.00
  
  
  ********************
  Storage Node Summary
  ********************
  
  
-------------------------------------------------------------------------------------------------
------------------------------------
  Storage Node ID        Maximum     Maximum    Time of Max    Average   Average       Maximum    
Maximum  Time of Max.        Total
                          Ponded      Ponded         Ponded     Ponded    Ponded  Storage Node  
Exfiltration  Exfiltration  Exfiltrated
                          Volume      Volume         Volume     Volume    Volume       Outflow    
Rate          Rate       Volume
                        1000 ft³         (%)     days hh:mm   1000 ft³       (%)           cfs    
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cfm      hh:mm:ss     1000 ft³
  
-------------------------------------------------------------------------------------------------
------------------------------------
  Stor-01                 37.892          35       0  12:51      8.365         8          2.58    
0.00       0:00:00        0.000
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------
  Outfall Node ID        Flow   Average      Peak
                    Frequency      Flow    Inflow
                          (%)       cfs       cfs
  -----------------------------------------------
  Out-01                80.22      1.20      2.58
  -----------------------------------------------
  System                80.22      1.20      2.58
  
  
  *****************
  Link Flow Summary
  *****************
  
  
-------------------------------------------------------------------------------------------------
-------------------------------
  Link ID              Element       Time of   Maximum  Length   Peak Flow      Design  Ratio of  
Ratio of       Total  Reported
                       Type        Peak Flow  Velocity  Factor      during        Flow   Maximum  
Maximum        Time  Condition
                                  Occurrence  Attained            Analysis    Capacity   /Design  
Flow  Surcharged
                                  days hh:mm    ft/sec                 cfs         cfs      Flow  
Depth     minutes
  
-------------------------------------------------------------------------------------------------
-------------------------------
  Orifice-01           ORIFICE      0  12:51                          2.58                        
0.00
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  

  Analysis began on:  Thu Mar 08 13:22:12 2012
  Analysis ended on:  Thu Mar 08 13:22:14 2012
  Total elapsed time: 00:00:02
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EXECUTIVE SUMMARY 

This study addresses the traffic impacts associated with the proposed Rowland Hall development on 
Sunnyside Avenue located in Salt Lake City, Utah. 

This study analyzed the traffic operations for existing 2012 conditions and plus project conditions (after 
development of the proposed project) at key intersections and roadways in the vicinity of the site.  Future 
2030 background and plus project conditions were also analyzed.  

A. Project Description 

The Rowland Hall development is a proposed High School (Grades 9-12) and Middle School (Grades 6-8) 
located at approximately Sunnyside Avenue and Guardsman Way in Salt Lake City, Utah. 

B. Traffic Conditions 

Traffic Volumes:  

Traffic counts at the study intersections were collected to establish a baseline of existing conditions and 
operations for the study area. Fehr & Peers collected AM and PM peak period traffic counts from 7:00 AM 
to 9:00 AM and 2:00 PM to 4:00 PM on Tuesday, March 20, 2012. To obtain future 2030 volumes, existing 
volumes were grown based on annual linear growth rates derived from the Wasatch Front Regional 
Council’s (WFRC) 2040 Travel Demand Model.  

Existing 2012 Conditions:   

All study intersections operate at LOS C or better during the AM and PM peak hours for the existing 2012 
conditions. 
 
Existing 2012 Plus Project Conditions:  
 
All study intersections operate at LOS C or better during the AM and PM peak hours for the existing 2012 
plus project conditions. 

Future 2030 Background Conditions:   

All study intersections operate at LOS D or better during the AM and PM peak hours for the future 2030 
background conditions. 

Future 2030 Plus Project Conditions:  

All study intersections operate at LOS D or better during the AM and PM peak hours for the future 2030 
plus project conditions. 

Project Conditions Analysis: 
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The proposed Rowland Hall development is expected to generate 571 AM peak hour trips and 355 PM 
peak hour trips. AM and PM peak hour project-generated trips were assigned to study intersections to 
assess impacts of the project. 

C. Conclusion 

All study intersections operate at acceptable LOS (LOS D or better) during the four scenarios analyzed: 
existing 2012, existing 2012 plus project, future 2030 background, and future 2030 plus project. This study 
shows that the additional traffic generated by the proposed Rowland Hall development would have 
minimal impact to the existing traffic conditions within the study area and in the future.  Since no 
significant impacts were identified, no mitigations are recommended. 

D. LOS Summary 

Table ES-1 and ES-2 report the overall intersection delay and LOS for the signalized intersections and 
worst movement intersection delay and LOS for the unsignalized intersections for the different analyzed 
periods, during the AM and PM peak hours, respectively. Detailed descriptions of the intersection 
operations can be found in the subsequent chapters.  

TABLE ES-1 ROWLAND HALL 
AM PEAK HOUR LEVEL OF SERVICE SUMMARY 
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ID Location 
LOS & 

Sec/Veh1 
LOS & 

Sec/Veh1 
LOS & 

Sec/Veh1 
LOS & 

Sec/Veh1 

1 Guardsman Way / Sunnyside Ave 
C 

28.8 
C 

34.5 
D 

38.3 
D 

49.7 

2 
Guardsman Way / North Rowland Hall 
Access 

B 
11.3 

C 
16.1 

C 
15.2 

C 
18.9 

A1 Access 1 / Sunnyside Ave N/A2 
C 

16.0 
N/A2 

C 
17.0 

1.  Overall intersection LOS and average delay (seconds/vehicle) for the signalized intersections and worst movement LOS and 
average delay for the unsignalized intersections.  
2.  This intersection is a plus project access and was only analyzed in the plus project scenarios. 
Source:  Fehr & Peers, April 2012. 
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TABLE ES-2 ROWLAND HALL 
PM PEAK HOUR LEVEL OF SERVICE SUMMARY 
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ID Location 
LOS & 

Sec/Veh1 
LOS & 

Sec/Veh1 
LOS & 

Sec/Veh1 
LOS & 

Sec/Veh1 

1 Guardsman Way / Sunnyside Ave 
C 

23.3 
C 

25.0 
C 

29.1 
C 

32.9 

2 
Guardsman Way / North Rowland Hall 
Access 

B 
11.4 

B 
12.9 

B 
13.2 

C 
18.1 

A1 Access 1 / Sunnyside Ave N/A2 
B 

14.6 
N/A2 

C 
15.4 

1.  Overall intersection LOS and average delay (seconds/vehicle) for the signalized intersections and worst movement LOS and 
average delay for the unsignalized intersections.  
2.  This intersection is a plus project access and was only analyzed in the plus project scenarios. 
Source:  Fehr & Peers, April 2012. 
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I. INTRODUCTION 

A. Purpose 

The purpose of this study is to provide a summary of the transportation-related impacts from the 
proposed Rowland Hall development located on Sunnyside Avenue in Salt Lake City, Utah (see Figure 1 
for a project location map).  

This study analyzes the traffic operations and impacts for existing 2012, and future 2030 conditions at key 
intersections and roadways in the vicinity of the site.  Two analysis scenarios were performed for existing, 
and 2030 time periods: background and plus project.  

This report examines the feasibility of the development from a traffic perspective and includes an analysis 
of the associated impacts on the adjacent roadways and intersections.  

B. Scope 

This study analyzes the traffic impacts of the site in conjunction with adjacent intersections.  Where 
changes are needed to maintain acceptable level of service (LOS), improvements are proposed.  Impacts 
are specifically addressed at the following study intersections and roadways: 

• Guardsman Way / Sunnyside Ave 
• Guardsman Way / North Rowland Hall Access 
• One new proposed project access (Access 1 / Sunnyside Ave) – approximately 630 feet west of 

Guardsman Way 
 

The AM and PM peak hour site generated traffic were evaluated for all scenarios. 

C. Analysis Methodology 

LOS is a term that describes the operating performance of an intersection or roadway.  LOS is measured 
quantitatively and reported on a scale from A to F, with A representing the best performance and F the 
worst.  Table 1 provides a brief description of each LOS letter designation and an accompanying average 
delay per vehicle for both signalized and unsignalized intersections. The Highway Capacity Manual 2000 
(HCM 2000) methodology was used in this study to remain consistent with “state-of-the-practice” 
professional standards. This methodology has different quantitative evaluations for signalized and 
unsignalized intersections.  For signalized intersections, the LOS is provided for the overall intersection 
(weighted average of all approach delays).  

For unsignalized intersections, LOS is reported based on the worst movement.  Fehr & Peers has also 
calculated overall delay values for unsignalized intersections, which provides additional information and 
represents the overall intersection conditions rather than just the worst movement.  Both are reported in 
their respective tables throughout the report.  

The software package Synchro was used for this study. Synchro is common traffic modeling software 
based on procedures outlined in the HCM 2000. 
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D. Level of Service Standards 

For the purposes of this study, a minimum overall intersection performance for each of the study 
intersections was set at LOS D (per Utah Department of Transportation [UDOT] urban standards). 
However, if LOS E or F for an individual approach at an intersection resulted, explanation and/or 
mitigation measures are presented where feasible and realistic. A LOS D threshold is consistent with 
“state-of-the-practice” traffic engineering principles for suburban and non-Central Business District (CBD) 
urbanized intersections.    

TABLE 1 
LEVEL OF SERVICE DESCRIPTIONS 

LOS Description of Traffic Conditions 

Signalized 
Intersections 

Unsignalized 
Intersections 

Avg. Delay1 

(sec/veh) 
Delay2

(sec/veh) 

A 
Free Flow / Insignificant Delay  
Extremely favorable progression.  Individual users are 
virtually unaffected by others in the traffic stream. 

0 to 10 0 to 10 

B 
Stable Operations / Minimum Delays  
Good progression. The presence of other users in the 
traffic stream becomes noticeable. 

> 10 to 20 > 10 to 15 

C 
Stable Operations / Acceptable Delays  
Fair progression. The operation of individual users is 
affected by interactions with others in the traffic stream. 

> 20 to 35 > 15 to 25 

D 
Approaching Unstable Flows / Tolerable Delays  
Marginal progression.  Operating conditions are 
noticeably more constrained. 

> 35 to 55 > 25 to 35 

E 
Unstable Operations / Significant Delays Can Occur  
Poor progression. Operating conditions are at or near 
capacity. 

> 55 to 80 > 35 to 50 

F 
Forced, Unpredictable Flows / Excessive Delays 
Unacceptable progression with forced or breakdown of 
operating conditions. 

> 80 > 50 

1.  Overall intersection LOS and average delay (seconds/vehicle) for all approaches.  
2.  Worst approach LOS and delay (seconds/vehicle) only. 
3.  Volume to capacity (v/c) ratio, average values.    
Source: Fehr & Peers Descriptions, based on Highway Capacity Manual, 2000 Methodology (Transportation Research Board). 
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II. EXISTING 2012 CONDITIONS 

A. Purpose 

The purpose of the 2012 existing conditions analysis is to study the pertinent intersections and roadways 
during the peak travel periods of the day under existing traffic and geometric conditions. Through this 
analysis, existing traffic operational deficiencies can be identified and potential mitigation measures 
recommended.  

B. Roadway System 

The primary roadways that will provide access to the project site are described below: 

• Guardsman Way – is classified as a minor arterial with a posted speed limit of 30 miles per hour 
(mph). Guardsman Way consists of one travel lane in each direction with raised center medians, 
left-turn pockets with sections of two-way left-turn lanes (TWLTL).  

• Sunnyside Ave – is classified as a minor arterial, and has a posted speed limit of 30 mph. 
Sunnyside Ave currently has a four-lane cross section with two travel lanes in each direction and a 
TWLTL, in the vicinity of the project. 

C. Traffic Volumes 

Fehr & Peers recorded AM and PM peak period traffic counts from 7:00 AM to 9:00 AM and 2:00 PM to 
4:00 PM on Tuesday, March 20, 2012 at the following intersections: 

• Guardsman Way / Sunnyside Ave 
• Guardsman Way / North Rowland Hall Access 
• Pingree Center Parking Access / Sunnyside Ave 

The Pingree Center Parking Access / Sunnyside Ave intersection LOS was not reported in this analysis. 
Traffic counts were collected as a result of the close proximity to the new proposed Rowland Hall access 
on Sunnyside Ave to determine potential conflicts at the new access. 

The traffic counts were adjusted to represent volumes for an average day of the year.  The traffic volume 
adjustments were based on daily and monthly adjustment factors published by Utah Department of 
Transportation (UDOT).   

The existing 2012 weekday AM and PM peak hour traffic volumes are shown in Figure 2.   
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D. Level of Service Analysis 

Using Synchro software and the HCM 2000 delay thresholds introduced in Chapter I, the existing 2012 
weekday AM and PM peak hour LOS was computed for each study intersection. The results of this analysis 
for the AM and PM peak hours are reported in Table 2A and Table 2B, respectively. (see Appendix for the 
detailed LOS reports). These results serve as a base for the analysis of the impacts of the proposed 
development.  

TABLE 2A 
EXISTING 2012 AM PEAK HOUR LEVEL OF SERVICE 

Intersection Worst Movement1 Overall Intersection 

ID Location Control Movement Delay (Sec/Veh) LOS 
Avg. Delay 
(Sec/Veh)2 

LOS 

1 
Guardsman Way / Sunnyside 
Ave Signal N/A N/A N/A 28.8 C 

2 
Guardsman Way / North 
Rowland Hall Access 

Side-street 
Stop 

EB LT 11.3 B <5.0 A 

1. This represents the worst movement LOS and delay (seconds/vehicle) and is only reported for unsignalized intersections.   
2. This represents the overall intersection LOS and delay (seconds/vehicle).  
Source:  Fehr & Peers, April 2012. 

As shown in Table 2A, all study intersections operate at LOS C or better during the AM peak hour for the 
existing 2012 conditions. 

TABLE 2B 
EXISTING 2012 PM PEAK HOUR LEVEL OF SERVICE 

Intersection Worst Movement1 Overall Intersection 

ID Location Control Movement Delay (Sec/Veh) LOS 
Avg. Delay 
(Sec/Veh)2 

LOS 

1 
Guardsman Way / Sunnyside 
Ave Signal N/A N/A N/A 23.3 C 

2 
Guardsman Way / North 
Rowland Hall Access 

Side-street 
Stop 

EB LT 11.4 B <5.0 A 

3. This represents the worst movement LOS and delay (seconds/vehicle) and is only reported for unsignalized intersections.   
4. This represents the overall intersection LOS and delay (seconds/vehicle).  
Source:  Fehr & Peers, April 2012. 

As shown in Table 2B, all study intersections operate at LOS C or better during the PM peak hour for the 
existing 2012 conditions. 

E. Mitigation Measures 

No mitigation measures are recommended for the existing (2012) conditions.  
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III. PROJECT CONDITIONS 

A. Purpose 

The project conditions analysis explains the type and intensity of development. This provides the basis for 
trip generation, distribution, and assignment of project trips to the surrounding study intersections 
defined in the Introduction.  

B. Project Description 

The proposed Rowland Hall development will occur at approximately Guardsman Way and Sunnyside Ave 
in Salt Lake City, Utah. It will include a new access point (Access 1) along Sunnyside Ave approximately 
630 feet west of Guardsman Way. Another access will tie into the existing north Rowland Hall access, 
which is approximately 1,015 feet north of Sunnyside Ave.  Figure 3 shows the proposed project site plan. 

C. Trip Generation 

Trip generation for the Rowland Hall development was collected from a local trip generation analysis. AM 
peak period trip generation was collected from the existing Rowland Hall Schools located near 800 South 
and Lincoln Street by Fehr & Peers in January 2005; PM peak period trip generation was collected from 
the existing Rowland Hall Schools on March 6, 2012. The proposed Rowland Hall development will have 
the same grades as the existing Rowland Hall where the local trip generation was conducted; therefore, 
resulting in a direct trip generation comparison. The resulting net trips are as follows: 

TABLE 3 
ROWLAND HALL TRIP GENERATION 

Time Period 
Trips 

Entering 
Trips 

Exiting 
% 

Entering  
% 

Exiting 
Total Trips 

AM Peak Hour 338 233 59 41 571 

PM Peak Hour 152 203 43 57 355 

Source:  Fehr & Peers, April 2012. 
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D. Trip Distribution and Assignment 

Project traffic was assigned to the roadway network based on the proximity of project access points to 
major streets and freeways, high population densities, and regional and local trip attractions. Existing 
travel patterns observed during data collection also provided helpful guidance to establish these 
distribution percentages, especially in close proximity to the site.  

The project-generated trips were distributed to and from these directions, in the corresponding 
percentages. 

AM Peak Hour: 

• 35%   East on Sunnyside Ave 
• 35%  West on Sunnyside Ave 
• 10%  North on Guardsman Way 
• 20%  South on Guardsman Way 

 
PM Peak Hour: 

• 35%   East on Sunnyside Ave 
• 30%  West on Sunnyside Ave 
• 10%  North on Guardsman Way 
• 25%  South on Guardsman Way 

These trip distribution assumptions were used to distribute project-generated traffic to the study area 
intersections.  Figures 4 shows the resulting project generated AM and PM peak hour trips assigned to 
each study intersection.  
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IV. EXISTING 2012 PLUS PROJECT CONDITIONS 

A. Purpose 

The purpose of the existing 2012 plus project conditions analysis is to evaluate the impact of the project 
traffic on the surrounding roadway network in the year 2012. In order to analyze this impact, the 
projected 2012 background traffic volumes were combined with those generated by the proposed 
project. Intersection LOS analyses were then performed and compared to the results of the existing 2012 
background analysis. This comparison shows the impact of the proposed project. 

B. Traffic Volumes 

Project-generated traffic (Figure 4) was added to the existing 2012 background volumes (Figure 2) to yield 
“existing 2012 plus project” AM and PM peak hour traffic volumes at the study intersections.  The 
resulting weekday AM and PM peak hour traffic volumes are displayed in Figure 5. 

C. Level of Service Analysis 

Using Synchro software and the HCM 2000 delay thresholds introduced in Chapter I, the existing 2012 
plus project weekday AM and PM peak hour LOS was computed for each study intersection. The results of 
this analysis for the AM and PM peak hours are reported in Table 4A and Table 4B, respectively. (see 
Appendix for the detailed LOS reports). These results serve as a base for the analysis of the impacts of the 
proposed development.  

TABLE 4A 
EXISTING 2012 PLUS PROJECT AM PEAK HOUR LEVEL OF SERVICE 

Intersection Worst Movement1 Overall Intersection 

ID Location Control Movement Delay (Sec/Veh) LOS 
Avg. Delay 
(Sec/Veh)2 

LOS 

1 
Guardsman Way / Sunnyside 
Ave Signal N/A N/A N/A 34.5 C 

2 
Guardsman Way / North 
Rowland Hall Access 

Side-street 
Stop 

EB LT 16.1 C <5.0 A 

A1 Access 1 / Sunnyside Ave 
Side-street 

Stop 
SB LT 16.0 C <5.0 A 

5. This represents the worst movement LOS and delay (seconds/vehicle) and is only reported for unsignalized intersections.   
6. This represents the overall intersection LOS and delay (seconds/vehicle).  
Source:  Fehr & Peers, April 2012. 

As shown in Table 4A, all study intersections operate at LOS C or better during the AM peak hour for the 
existing 2012 plus project conditions. 
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TABLE 4B 
EXISTING 2012 PLUS PROJECT PM PEAK HOUR LEVEL OF SERVICE 

Intersection Worst Movement1 Overall Intersection 

ID Location Control Movement Delay (Sec/Veh) LOS 
Avg. Delay 
(Sec/Veh)2 

LOS 

1 
Guardsman Way / Sunnyside 
Ave Signal N/A N/A N/A 25.0 C 

2 
Guardsman Way / North 
Rowland Hall Access 

Side-street 
Stop 

EB LT 12.9 B <5.0 A 

A1 Access 1 / Sunnyside Ave 
Side-street 

Stop 
SB LT 14.6 B <5.0 A 

7. This represents the worst movement LOS and delay (seconds/vehicle) and is only reported for unsignalized intersections.   
8. This represents the overall intersection LOS and delay (seconds/vehicle).  
Source:  Fehr & Peers, April 2012. 

As shown in Table 4B, all study intersections operate at LOS C or better during the PM peak hour for the 
existing 2012 plus project conditions.  

The close proximity of the proposed Rowland Hall access on Sunnyside Ave to the existing Pingree Center 
Parking access does create more conflict points than if the accesses were spaced farther apart. However, 
due to the low volume of vehicles at the Pingree Center access the number of conflict points will help 
reduce the number of conflicts. 

D. Mitigation Measures 

No mitigation measures are recommended for the existing 2012 plus project conditions.  
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V. FUTURE 2030 BACKGROUND CONDITIONS 

A. Purpose 

The purpose of the future 2030 background conditions analysis is to evaluate the intersections and 
roadways under projected 2030 peak hour traffic volumes and roadway conditions. This evaluation reveals 
potential non-project problems that may be anticipated for the year 2030. This analysis also provides a 
baseline condition for the year 2030, which can be used to determine project impacts in the future. 

B. Traffic Volumes 

Fehr & Peers projected 2030 volumes using growth rates based on the Wasatch Front Regional Council’s 
(WFRC) 2040 travel demand model. 

Traffic volumes for the future year 2030 were forecasted using the following annual linear growth rates for 
18 years: 

• 0.7%  for Sunnyside Ave, west of Guardsman Way 
• 1.1% for Sunnyside Ave, east of Guardsman Way 
• 1.1% for Guardsman Way, north of Sunnyside Ave 
• 1.1% for Guardsman Way, south of Sunnyside Ave 

 
These volumes represent the future 2030 background AM and PM peak hour traffic volumes and are 
shown in Figure 6. 

C. Level of Service Analysis 

Using Synchro software and the HCM 2000 delay thresholds introduced in Chapter I, the future 2030 
background weekday AM and PM peak hour LOS was computed for each study intersection. The results of 
this analysis for the AM and PM peak hours are reported in Table 5A and Table 5B, respectively. (see 
Appendix for the detailed LOS report). These results serve as a base for the analysis of the impacts of the 
proposed development.  

TABLE 5A 
FUTURE 2030 AM PEAK HOUR LEVEL OF SERVICE 

Intersection Worst Movement1 Overall Intersection 

ID Location Control Movement Delay (Sec/Veh) LOS 
Avg. Delay 
(Sec/Veh)2 

LOS 

1 
Guardsman Way / Sunnyside 
Ave Signal N/A N/A N/A 38.3 D 

2 
Guardsman Way / North 
Rowland Hall Access 

Side-street 
Stop 

EB LT 15.2 C <5.0 A 

9. This represents the worst movement LOS and delay (seconds/vehicle) and is only reported for unsignalized intersections.   
10. This represents the overall intersection LOS and delay (seconds/vehicle).  
Source:  Fehr & Peers, April 2012. 
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As shown in Table 5A, all study intersections operate at LOS D or better during the AM peak hour for the 
future 2030 background conditions. 

 

TABLE 5B 
FUTURE 2030 PM PEAK HOUR LEVEL OF SERVICE 

Intersection Worst Movement1 Overall Intersection 

ID Location Control Movement Delay (Sec/Veh) LOS 
Avg. Delay 
(Sec/Veh)2 

LOS 

1 
Guardsman Way / Sunnyside 
Ave Signal N/A N/A N/A 29.1 C 

2 
Guardsman Way / North 
Rowland Hall Access 

Side-street 
Stop 

EB LT 13.2 B <5.0 A 

11. This represents the worst movement LOS and delay (seconds/vehicle) and is only reported for unsignalized intersections.   
12. This represents the overall intersection LOS and delay (seconds/vehicle).  
Source:  Fehr & Peers, April 2012. 
 
As shown in Table 5B, all study intersections operate at LOS C or better during the PM peak hour for the 
future 2030 background conditions. 

D. Mitigation Measures 

No mitigation measures are recommended for the future 2030 background conditions. 



Rowland Hall TIS 
April 2012 
 

   22 
 

VI. FUTURE 2030 PLUS PROJECT CONDITIONS 

A. Purpose 

The purpose of the future 2030 plus project conditions analysis is to evaluate the impact of the project 
traffic on the surrounding roadway network in the year 2030. In order to analyze this impact, the 
projected 2030 background traffic volumes were combined with those generated by the proposed 
project. Intersection LOS analyses were then performed and compared to the results of the projected 
2030 background traffic volumes. This comparison shows the impact of the proposed project in the 
future. 

B. Traffic Volumes 

Project-generated traffic (Figure 4) was added to the future 2030 background volumes (Figure 6) to yield 
“future 2030 plus project” AM and PM peak hour traffic volumes at the study intersections. The resulting 
weekday AM and PM peak hour traffic volumes are displayed in Figure 7. 

C. Level of Service Analysis 

Using Synchro software and the HCM 2000 delay thresholds introduced in Chapter I, the future 2030 plus 
project weekday AM and PM peak hour LOS was computed for each study intersection. The results of this 
analysis for the AM and PM peak hours are reported in Table 6A and Table 6B, respectively. (see Appendix 
for the detailed LOS report). These results serve as a base for the analysis of the impacts of the proposed 
development.  

TABLE 6A 
FUTURE 2030 PLUS PROJECT AM PEAK HOUR LEVEL OF SERVICE 

Intersection Worst Movement1 Overall Intersection 

ID Location Control Movement Delay (Sec/Veh) LOS 
Avg. Delay 
(Sec/Veh)2 

LOS 

1 
Guardsman Way / Sunnyside 
Ave Signal N/A N/A N/A 49.7 D 

2 
Guardsman Way / North 
Rowland Hall Access 

Side-street 
Stop 

EB LT 18.9 C <5.0 A 

A1 Access 1 / Sunnyside Ave 
Side-street 

Stop 
SB LT 17.0 C <5.0 A 

13. This represents the worst movement LOS and delay (seconds/vehicle) and is only reported for unsignalized intersections.   
14. This represents the overall intersection LOS and delay (seconds/vehicle).  
Source:  Fehr & Peers, April 2012. 

As shown in Table 6A, all study intersections operate at LOS D or better during the AM peak hour for the 
future 2030 plus project conditions. 
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TABLE 6B 
FUTURE 2030 PLUS PROJECT PM PEAK HOUR LEVEL OF SERVICE 

Intersection Worst Movement1 Overall Intersection 

ID Location Control Movement Delay (Sec/Veh) LOS 
Avg. Delay 
(Sec/Veh)2 

LOS 

1 
Guardsman Way / Sunnyside 
Ave Signal N/A N/A N/A 32.9 C 

2 
Guardsman Way / North 
Rowland Hall Access 

Side-street 
Stop 

EB LT 18.1 C <5.0 A 

A1 Access 1 / Sunnyside Ave 
Side-street 

Stop 
SB LT 15.4 C <5.0 A 

15. This represents the worst movement LOS and delay (seconds/vehicle) and is only reported for unsignalized intersections.   
16. This represents the overall intersection LOS and delay (seconds/vehicle).  
Source:  Fehr & Peers, April 2012. 

As shown in Table 6B, all study intersections operate at LOS C or better during the PM peak hour for the 
future 2030 plus project conditions. 

The close proximity of the proposed Rowland Hall access on Sunnyside Ave to the existing Pingree Center 
Parking access does create more conflict points than if the accesses were spaced farther apart. However, 
due to the low volume of vehicles at the Pingree Center access the number of conflict points will help 
reduce the number of conflicts. 

D. Mitigation Measures 

No mitigation measures are recommended for the future 2030 plus project conditions.  
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VII. CONCLUSION 

All study intersections operate at acceptable LOS (LOS D or better) during the four scenarios analyzed: 
existing 2012, existing 2012 plus project, future 2030 background, and future 2030 plus project. This 
study shows that the additional traffic generated by the proposed Rowland Hall development would 
have minimal impact to the existing traffic conditions within the study area and in the future.  Since no 
significant impacts were identified, no mitigations are recommended. 
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HCM Unsignalized Intersection Capacity Analysis 2030 Plus Project
3: Sunnyside Ave & Access 1 ����������	


��
��
�����������
�

��������� ������

��'�8�
� ��� �� !� !�� ��� ���

��
��/�
2-�	
��-�
5

<�$	8��&'����( �, ��� ),� *� �� ��

�-�
�/�
�
�$ #
�� #
�� ����

�
�6� �C �C �C

�������	
�#����
 �.)� �.)� �.)� �.)� �.)� �.)�

��	
$��2$�%�
����&'��( *� �)� ���� *� �+ ��

��6�5�
-�
5

��
��!-6���&2�(

!�$�-
������6�&2��5(

��
��
���$������

�-�����	

�2$�
��&'��(

��6-�
�����  !� �  !� �

��6-�
�5��
����'��( � �

=�5�
��8�5-�
�$�&2�( �*�

�D:��$����
�	
7$����6 �.,� �.,� �.,�

'/:���
2$-��-
��'�$	8� ���� �*�� *��

'/�:�5���������
2�'�$ ��)*

'/�:�5���������
2�'�$ �*�

'/	:�	
7$����6�'�$ ��� ���� �

�/:�5-
�$��&5( �.� �., �.)

�/:���5�����&5( *.,

�#�&5( �.� +.* +.+

���;	�	��2
���C )+ �) )�

��������-���&'����( ��, +�� ,�+

0-
���-�
:���
��3 ���� ���� ���+ !��� !��� ����

<�$	8�� ���$ *� +�, +�, ��� ��� ���

<�$	8����2� *� � � � � �+

<�$	8���-��� � � � � *� ��

��� ��, ���� ���� ���� ���� �,�

<�$	8�����/����-�� �.�� �.�� �.�� �.�� �.�� �.�)

1	�	����
����)*���&2�( � � � � � +�

/�
�
�$�0�$���&5( ��.� �.� �.� �.� �.� �*.�

��
���@� � /

>��
�����0�$���&5( �.� �.� �*.�

>��
������@� /

4
��
5���-�
��	88�
�

>'�
����0�$��� �.�

4
��
5���-�
�/����-���=�-$-B��-�
� �).�C 4/=���'�$��2���
'-��� >

>
�$�5-5���
-�6�&8-
( �*



HCM Unsignalized Intersection Capacity Analysis 2030 Plus Project
8: Sunnyside Ave & Pingree Access ����������	
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Queues Existing (2012) Conditions
1: Sunnyside Ave & Guardsman Way ���������	
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Queues Existing (2012) Conditions
1: Sunnyside Ave & Guardsman Way ����������	
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Queues Existing (2012) Plus Project
1: Sunnyside Ave & Guardsman Way ���������	
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Queues Existing (2012) Plus Project
1: Sunnyside Ave & Guardsman Way ����������	
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Queues 2030 Background Conditions
1: Sunnyside Ave & Guardsman Way ���������	
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Queues 2030 Background Conditions
1: Sunnyside Ave & Guardsman Way ����������	
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Queues 2030 Plus Project
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December 2, 2010  
Job No. 1087-001-10 
 
Rowland Hall/St. Marks School 
℅ Construction Control Corp. 
460 South 400 East 
Salt Lake City, Utah  84111 
 
Attention: Mr. Kenneth Ament   
 
Gentlemen: 
 
Re: Report 

Geotechnical Study  
 Proposed Rowland Hall High School  
 West and Northwest of the Northwest Corner of Sunnyside Avenue 
  and Guardsman Way 
 Salt Lake City, Utah 
 
 
1. INTRODUCTION 
 
1.1 GENERAL 
 
This report presents the results of our geotechnical study performed at the site of the proposed 
Rowland Hall High School, which is located west and northwest of the northwest corner of 
Sunnyside Avenue and Guardsman Way in Salt Lake City, 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 site plan showing site boundaries along with the existing and 
proposed buildings and roadways is presented on Figure 2, Site Plan.  The locations of the eight 
borings drilled and the two test pits excavated in conjunction with this study and a trench 
excavated in conjunction with our recently performed surface fault rupture hazard study dated 
December 1, 20101 are also presented on Figure 2. 
 
During the course of this study, many of the conclusions and recommendations summarized 
herein were transmitted verbally to representatives of the owner and design team. 
 

                                                 
1  “Report, Surface Fault Rupture Hazard Study, Proposed Rowland Hall High School, West and 

Northwest of the Northwest Corner of Sunnyside Avenue and Guardsman Way, Salt Lake City, 
Utah,” GSH Job No. 1087-001-10. 
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1.2 OBJECTIVES AND SCOPE 
 
The objectives and scope of this study were planned in discussions between Mr. Kenneth Ament 
of Construction Control Corp. and Messrs. Bill Gordon and Josh Whitney of Gordon Spilker 
Huber Geotechnical Consultants, Inc. (GSH). 
 
In general, the objectives of this study were to: 
 

1. Define and evaluate the subsurface soil and groundwater conditions across the 
site. 

 
2. Provide appropriate foundation, earthwork, pavement, and geoseismic 

recommendations to be utilized in the design and construction of the proposed 
development. 

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

1. A field program consisting of the exploration, logging, and sampling of eight 
borings and two test pits. 

 
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 returning a signed copy of our Professional Services Agreement 
No. 10-1002rev1 dated October 1, 2010 and executed on October 28, 2010. 
 
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, test pits, and the fault trench excavation; 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. 
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2. PROPOSED CONSTRUCTION 
 
A high school campus is planned for the 13.2 acre site.  The campus will include cafeteria, 
auditorium, administration, classroom buildings, playfields, and courts.  The buildings will be 
one to two levels in height, slab-on-grade, and of CMU and light steel construction.  Structural 
loads will be transmitted down through columns and bearing walls to the supporting foundations.  
Maximum column and wall loads are anticipated to be on the order of 200 to 250 kips and 10 to 
12 kips per lineal foot, respectively.  Average uniform floor slab loads on the order of 
200 pounds per square foot are anticipated.  The building will be established within one to two 
feet of existing grade.   
 
Extensive at-grade paved parking and roadway areas will be part of overall development.  
Projected traffic in the parking areas should 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.   
 
As part of site development, there will be a moderate amount of earthwork in the form of cutting 
and filling to obtain desired grades.  Cuts and fills associated with general grading are not 
anticipated to exceed three to four feet.   
 
3. INVESTIGATIONS 
 
3.1 FIELD PROGRAM 
 
Concurrently with this geotechnical study, GSH performed a hazard study looking for evidence 
of surface fault rupture.  Our geoseismic study of the site uncovered no evidence of active 
faulting.   
 
Eight borings were drilled to depths ranging from 4.8 to 21.0 feet with a truck-mounted drill rig 
equipped with hollow-stem augers and 2 test pits were excavated across the site with a moderate-
sized hydraulic trackhoe to a depth of 20 feet in order to further define and evaluate the soil 
sequence.  The drilling and excavation operations were relatively difficult due to the presence of 
cobbles, boulders, and cemented sands and gravels.  Locations of the test pits and borings and 
fault study trench 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 and excavating 
operations, a continuous log of the subsurface conditions encountered was maintained.  In 
addition, relatively undisturbed samples of the typical soils were obtained for subsequent 
laboratory testing and examination.  The soils were classified in the field based upon visual and 
textural examination. These classifications were later supplemented by subsequent inspection 
and testing in our laboratory.  Detailed graphical representation of the subsurface conditions 
encountered during this study is presented on Figures 3A and 3B, Log of Test Pits, and 
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Figures 4A through 4H, Log of Borings.  Soils were classified in accordance with the 
nomenclature described on Figure 5, Unified Soil Classification System.   
 
A 2.42-inch inside diameter thin-wall hand sampler was utilized in the subsurface sampling of 
the test pits at the site. 
 
A 3.25-inch outside diameter, 2.42-inch inside diameter drive sampler (Dames & Moore) was 
utilized in the subsurface sampling of the borings at the site.  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 excavating and drilling operations, one and one-quarter-inch diameter 
slotted PVC pipe was installed in Test Pit TP-1 and Borings B-1 and B-5, respectively, in order 
to provide a means of monitoring the groundwater fluctuations. 
 
Upon completion of excavating and logging, each test pit was backfilled.  Although an effort was 
made to compact the backfill with the backhoe, backfill was not placed in uniform lifts and 
compacted to a specific density.  Consequently, settlement of the backfill with time is likely to 
occur. 
 
3.2 LABORATORY TESTING  
 
3.2.1 General 
 
In order to provide data necessary for our engineering analyses, a laboratory testing program was 
performed.  The program included moisture and density, collapse-consolidation, and chemical 
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 undisturbed samples.  The results of these tests are presented on 
Figures 3A and 3B, Log of Test Pits, and Figures 4A through 4H, Log of Borings. 
 
3.2.3 Collapse-Consolidation Tests 
 
To provide data necessary for our settlement analyses, a collapse-consolidation test was 
performed on each of three representative samples of the fine-grained soils encountered in the 
exploration borings and test pits.   
 
The collapse portion of the test was performed in accordance with the following procedure:  
 

1. Load sample at in-situ moisture content to specific axial pressure. 
2. Measure and record axial deflection. 
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3. Saturate sample. 
4. Measure and record resulting collapse. 

 
Test results are tabulated below: 
 

Test Pit / 
Boring 

No. 
Depth 
(feet) 

Soil 
Classification

Natural 
Dry 

Density 
(pcf) 

Natural 
Moisture 
Content 

(%) 

Axial Load 
When 

Saturated 
(psf) 

Collapse (-) 
or Swell (+) 

B-1 15.0 CL 107 17.7 100 0.0 

B-4 1.5 CL/SC 97 5.1 1,600 (-) 6.24 

TP-1 8.0 CL 101 19.4 100 0.0 
 
 
The results of the tests indicate that surface finer-grained soils tested encountered at Boring B-4 
are moderately to highly collapsible. 
 
Following the collapse portion of the tests, normal consolidation test loading was applied.  The 
surface finer-grained soils from Boring B-4 which exhibited significant collapse potential, after 
saturation, are highly compressible.  The samples from Boring B-1 and Test Pit TP-1 are 
moderately over-consolidated and will exhibit moderate compressibility characteristics when 
loaded below the over-consolidation pressure.   
 
Detailed results of the tests are maintained within our files and can be transmitted to you, upon 
your request.  
 
3.2.4 Chemical Tests 
 
In order to determine if the site soils will react detrimentally with concrete, chemical tests were 
performed on a representative sample.  The results of the chemical tests are tabulated below: 
 

Boring 
No. 

Depth 
(feet) 

Soil 
Classification pH 

Total Water Soluble 
Sulfate SO4 
(mg/kg-dry) 

B-4 1.5 CL/SC 8.73 <5.25 
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4. SITE CONDITIONS 
 
4.1 SURFACE 
 
The site is west and northwest of the northwest corner of Sunnyside Avenue and Guardsman 
Way in Salt Lake City, Utah.  Mt. Olivet Cemetery bounds the site to the north.  The site is 
bounded by East High School football field to the west.  Sunnyside Avenue bounds the site to the 
south.  The site is bounded by the existing Rowland Hall campus and Pingree School to the east.   
 
The site slopes downhill to the west.  Overall elevation change across the site is on the order of 
15 to 20 feet.  Numerous surficial fill piles up to one to three feet high were observed across the 
site.         
 
The property covers an area of 13.2 acres and is open and undeveloped.  No structures currently 
occupy the site.  The site is covered with weeds and grasses. 
 
4.2 SUBSURFACE SOIL 
 
The soil conditions encountered in each of the borings, test pits, and fault study trench, to the 
depths explored, are relatively similar.  In Borings B-1, B-2, B-5, B-7, and B-8 and Test 
Pits TP-1 and TP-2, a one-half- to one and one-half-foot layer of silty clay/silty sand and gravel 
fill was encountered.  The fill will exhibit variable and, in most cases, poor engineering 
characteristics.  The upper one to four inches of all surface soil contain major roots and have 
been classified as topsoil.  The upper approximately 3 to 12 inches, including topsoil, are loose 
as the result of normal weathering.   
 
At the surface in Boring B-4, natural silty clays/clayey sands were encountered that extend to a 
depth of four feet.  These clays/sands are moist, brown, very stiff/medium dense, and exhibit a 
“pinhole”-type structure.  The soils, which have a “pinhole”-type structure, typically have 
relatively low dry densities and low moisture contents, all of which are commonly indicative of a 
moisture sensitive (collapsible) soil.  Collapsible soils, in this case, are defined as soils which 
exhibit moderately high strength and low compressibility characteristics when dry, but lose 
strength, become highly compressible, and collapse with an increase in moisture content.  
Laboratory data shows that a sample of this soil exhibits a moderate to high collapse potential.   
 
In Borings B-1, B-3, B-6, and B-7, underlying the surficial fills and from the ground surface at 
the remaining borings, natural silty clays were encountered that extend to depths of one and one-
half to five feet.  The clays are brown, moist, medium stiff, and exhibit moderate strength and 
compressibility characteristics.  The natural silty clays, which do not exhibit a “pinhole”-type 
structure, are not moisture sensitive. 
 
Underlying the surficial fills and silty clays, natural silty sands and gravels were encountered that 
extend to the full depths explored of 4.8 to 21.0 feet.  The sands and gravels are brown, moist, 
loose to very dense, and will exhibit relatively high strength and low compressibility 
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characteristics and are not moisture sensitive.  It should be noted the silty sands and gravels 
contained occasional to numerous cobbles and boulders and exhibit moderate cementation in 
zones.  Also, it should be noted the soils encountered in the upper three and one-half to eight feet 
consisted primarily of silty fine sands.   
 
Refusal was encountered at some of the boring locations on the moderately cemented sands, 
gravels, cobbles, and boulders.  The borings were drilled with a truck-mounted drill rig equipped 
with hollow-stem augers.  Depth of refusal or near-refusal is defined as the depth at which the 
augers were either stopped on cobbles and boulders or progress was significantly slowed due to 
the presence of moderately cemented soils.  The following table summarizes the conditions 
encountered:    
 

Boring 
No. 

Depth to Refusal or 
Near-Refusal 

(feet) 

B-2 6.8 

B-3 12.5 

B-4 4.8 
 
 
It should be noted that the test pits could be excavated to a depth of 20 feet utilizing a moderate-
sized hydraulic trackhoe.   
 
The lines designating the interface between soil types on the test pit and boring logs generally 
represent approximate boundaries.  In-situ, the transition between soil types may be gradual. 
 
4.3 GROUNDWATER 
 
Immediately following drilling and excavating operations, groundwater was not encountered to 
the depths explored, 4.8 to 21.0 feet.  Groundwater was not encountered one week following 
excavating and drilling operations in Borings B-1 and B-5, and Test Pit TP-1, respectively.   
 
Groundwater is projected to be at least 30 to 40 feet below grade.  
 
5. DISCUSSIONS AND RECOMMENDATIONS 
 
5.1 SUMMARY OF FINDINGS 
 
The structures can be supported upon conventional spread and continuous wall foundations 
established upon suitable natural soils and/or upon structural fill extending to suitable natural 
soils.   
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The geotechnical aspects of the site that will most influence the design and construction of the 
proposed structures and pavements are: 
 

1. The moisture sensitive (collapsible) soils, which were encountered to a depth of 
approximately three to four feet at Boring B-4.   
 

2. The non-engineered fills encountered to depths of one-half to one and one-half 
feet at numerous boring and test pit locations.  Additionally, the numerous 
surficial fill piles up to one to three feet high observed across the site.          

 
3. The relatively shallow moderately cemented sand, gravel, cobble, and boulder 

zones encountered at some test pit and boring locations. 
 
The collapsible soils and non-engineered fills will exhibit extremely poor engineering 
characteristics and are unsuitable to support the proposed structures.  The underlying granular 
and non-collapsible fine-grained soils exhibit favorable engineering characteristics.  It is 
projected that potentially collapsible soils and non-engineered fills will be sporadic with respect 
to thickness and lateral extent across the site. 
 
Considering the relatively limited depth of the potentially collapsible soils and non-engineered 
fills and the type of proposed structures, it is our opinion that the most economic solution for 
support of the structures will be to utilize conventional spread and continuous wall foundations 
after the removal, where encountered, of the unsuitable soils and fills from an area extending at 
least two feet from the perimeter of the structures, exterior flatwork, and rigid pavements.   
 
Potentially collapsible soils and non-engineered fills may remain beneath the flexible pavement 
sections provided the soils are properly prepared.  The flexible pavements established overlying 
these soils, however, may be subjected to long-term settlements unless these soils are completely 
removed. 
 
The potentially collapsible soils and non-engineered fills can be re-used as structural site grading 
fill, if they meet the requirements of such.  Fine-grained soils will require very close moisture 
control during placement and compaction.  This will be extremely difficult during wet and cold 
periods of the year.  
 
Earthwork and utility contractors should be prepared for the presence of moderately cemented 
sands, gravels, cobbles, and boulders.  It should be noted that the test pits and fault trench could 
be excavated to depths of 6 to 20 feet utilizing a moderate-sized hydraulic trackhoe.   
  
Due to the presence of surface unsuitable soils, it is our recommendation that a qualified 
geotechnical engineer observe the earthwork and foundation excavation operation. 
 
In the following sections, detailed discussions pertaining to earthwork, foundations, at-grade 
concrete slabs, and the geoseismic setting of the site are provided. 
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5.2 EARTHWORK 
 
5.2.1 Site Preparation 
 
Initial site preparation will consist of the stripping of all potentially collapsible soils, non-
engineered fills, surface vegetation, topsoil, and other deleterious materials from beneath an area 
extending out at least two feet beyond the perimeter of the proposed building, exterior flatwork, 
and rigid pavement areas.  Potentially collapsible soils and non-engineered fills may remain 
beneath the flexible pavement sections provided the soils are properly prepared.  The flexible 
pavements established overlying these soils/fills, however, may be subjected to some long-term 
settlements unless these soils/fills are completely removed. 
 
Prior to the placement of structural site grading fill, pavements, floor slabs, or footings, the 
exposed natural subgrade should be proofrolled by running moderate-weight rubber tire-mounted 
construction equipment uniformly over the surface at least three times.  If excessively soft or 
otherwise unsuitable soils are encountered beneath footings, they must be completely removed.  
In pavement, unsuitable natural soils should be removed to a maximum depth of two feet and 
replaced with compacted granular structural fill.   
 
As an option to complete removal, some potential collapse soil and non-engineered fills may 
remain beneath the flexible pavement sections provided that the upper 9 to 12 inches are 
scarified, moisture prepared, and recompacted to the requirements of structural fill.  The fine-
grained soils will require that very close moisture control be maintained during placement and 
compaction.  It will be very difficult, if not impossible, to recompact these soils during wet and 
cold periods of the year.  As an option to recompaction, the upper 12 inches of potentially 
collapsible soils and non-engineered fills may be removed and replaced with granular subbase 
over proofrolled subgrade.  Even with proper preparation, flexible pavements established 
overlying potentially collapsible soils and non-engineered fills may encounter some long-term 
movements unless the potentially collapsible soils and non-engineered fills are completely 
removed. 
 
Surface vegetation and other deleterious materials should generally be removed from the site.  
Topsoil, although unsuitable for utilization as structural fill, may be stockpiled for subsequent 
landscaping purposes. 
 
5.2.2 Temporary Excavations 
 
Temporary construction excavations through cohesive soils, not exceeding four feet in depth, 
may be constructed with near-vertical sideslopes.  Temporary construction excavations through 
granular soils, not exceeding four feet in depth, should be constructed with excavation sideslopes 
no steeper than one-half horizontal to one vertical.  For deeper excavations up to eight feet 
though fine-grained soils, excavation sideslopes should not exceed one-half horizontal to one 
vertical.  For deeper excavations up to eight feet though granular soils, excavation sideslopes 
should not exceed one horizontal to one vertical.  If excessive sloughing occurs, if layers of clean 
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granular material are encountered, or where groundwater is encountered, the sideslopes should 
be flattened and dewatering and/or shoring provided.  To reduce disturbance, we recommend that 
excavation for footings be accomplished utilizing a backhoe with a smooth-lip bucket.   
 
Excavations up to eight feet in moderately cemented sands, gravels, and cobbles may be 
constructed with near-vertical sideslopes.  Deeper excavations in moderately cemented soils are 
not anticipated.   
 
Excavations into moderately cemented soils can generally be accomplished using heavy 
construction equipment or a “stinger.”   
 
All excavations must be inspected periodically by qualified personnel.  If any signs of instability 
are noted, immediate remedial action must be initiated.   
 
5.2.3 Structural Fill  
 
Structural fill will be required as site grading fill, as backfill over foundations and utilities, and 
possibly as replacement fill beneath structures.  All structural fill must be free of sod, rubbish, 
construction debris, frozen soil, and other deleterious materials.  Structural site grading fill is 
defined as fill placed over fairly large open areas to raise overall site grade. 
 
The maximum particle size within structural site grading fill should generally not exceed four 
inches; although, occasional particles up to six to eight inches may be incorporated provided that 
they do not result in “honeycombing” or preclude the obtainment of the desired degree of 
compaction.  In confined areas, the maximum particle size should generally be restricted to two 
and one-half inches. 
 
On-site soils may be re-utilized as structural site grading fill if they meet the requirements of 
structural fill.  Fine-grained soils will require very close moisture control and may be very 
difficult, if not impossible, to properly place and compact during wet and cold periods of the 
year.  Only granular soils are recommended in confined areas.  The upper nine inches of 
structural site grading fills in building and pavement areas should preferably consist of granular 
soil.  Generally, we recommend that all imported granular structural fill consist of a well-graded 
mixture of sands and gravels with no more than 18 percent fines (material passing the No. 200 
sieve).  Excavated moderately cemented soils can be re-utilized as structural fill provided it 
meets the maximum particle size requirements.     
 
5.2.4 Fill Placement and Compaction 
 
All structural fill should be placed in lifts not exceeding eight inches in loose thickness.  Fills up 
to 10 feet thick and beneath all footings and floor slabs must be compacted to at least 95 percent 
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of the maximum dry density as determined by the AASHTO2 T-180 (ASTM3 D-1557) 
compaction criteria.  Structural fills greater than 10 feet are not anticipated at the site.   
 
Fills less than 5 feet thick, which are not beneath an area extending out at least 2 feet from the 
perimeter of the structure, should be compacted to at least 90 percent of the above-defined 
criteria.  
 
Prior to the placement of structural site grading fill, pavements, floor slabs, or footings, the 
exposed subgrade must be prepared as discussed in Section 5.2.1, Site Preparation, of this report.  
In confined areas, subgrade preparation must 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 
 
All utility trench backfill material below structurally loaded facilities (flatwork, floor slabs, 
roads, etc.) should 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 
should 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 uniformly over the surface at least twice.  If 
excessively loose or soft areas are encountered during proofrolling, they should be removed to a 
maximum depth of two feet below design finish grade and replaced with structural fill.   
  
Most utility companies and City-County governments are now requiring that Type A-1 or A-1a 
(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 percent of the maximum dry 
density as determined by the AASHTO T-180 (ASTM D-1557) method of compaction.  We 
recommend that as the major utilities continue onto the site that these compaction specifications 
are followed. 
 
The on-site fine-grained cohesive soils are not recommended for use as trench backfill.  The 
moderately cemented sands, gravels, and cobbles may be difficult to excavate through.  The 
utility contractor should prepare accordingly.   
 

                                                 
2 American Association of State Highway and Transportation Officials 
3 American Society for Testing and Materials 
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5.3 SPREAD AND CONTINUOUS WALL FOUNDATIONS 
 
5.3.1 Design Data 
 
The proposed structures may be supported upon conventional spread and continuous wall 
foundations established upon suitable undisturbed natural clay and granular soils and/or upon 
structural fill extending to suitable soils.  Under no circumstances shall the proposed structures 
be established on the potentially collapsible soils or non-engineered fills.  For design, the 
following parameters are recommended: 
 

Minimum Recommended Depth of Embedment for 
Frost Protection - 30 inches 

 
Minimum Recommended Depth of Embedment for 

Non-frost Conditions - 15 inches 
 

Recommended Minimum Width for Continuous 
Wall Footings - 18 inches 

 
Minimum Recommended Width for Isolated Spread  

Footings - 24 inches 
 

Recommended Net Bearing Pressure for Real Load Conditions 
  
  Suitable Natural Soils and/or Structural Fill 
  Extending to These Soils -  3,000 pounds 

    per square foot* 
 

Bearing Pressure Increase for Seismic Loading   
 

Soils  - 50 percent 
 
 * The bearing pressure is controlled by the fine-grained soil layers.   
 
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 should the footings be established upon potentially collapsible soils, 
non-engineered fills, loose or disturbed soils, sod, rubbish, construction debris, frozen soil, or 
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other deleterious materials.  If unsuitable soils are encountered, they must be removed and 
replaced with compacted granular fill.   
 
The width of structural replacement fill below footings should be equal to the width of the 
footing plus one foot for each foot of fill thickness. 
 
5.3.3 Settlements 
 
Settlements of foundations established on soil designed and installed in accordance with above 
recommendations and supporting maximum anticipated structural loads are anticipated to be 
approximately three-eighths to five-eighths of an inch.  Settlements are expected to occur rapidly, 
with approximately 50 to 60 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 pressures and friction between the base of the footings and the 
supporting soils. For estimated frictional resistance, a coefficient of friction of 0.40 should be 
utilized for fine grained soils.  For estimated frictional resistance, a coefficient of friction of 
0.45 should be utilized for granular soils.  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 
 
The lateral pressure parameters, as presented within this section, assume that the backfill will 
consist of a drained granular soil placed and compacted in accordance with 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 shall be considered equivalent to a fluid with a density of 35 pounds per cubic foot in 
computing lateral pressures.  For more rigid walls that are not more than 10 inches thick and 
4 feet or less in height, granular backfill shall be considered equivalent to a fluid with a density 
of 45 pounds per cubic foot.  For very rigid non-yielding walls, granular backfill shall be 
considered equivalent to a fluid with a density of at least 55 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 has been placed and lightly compacted, not as a structural fill.   
 
For seismic loading, a uniform pressure of 75 pounds per square foot shall be added for 
maximum wall height of 4 feet. 



Rowland Hall/St. Marks School  
Job No. 1087-001-10 
Geotechnical Study 
December 2, 2010 
 
 
 

 
   Page 14 

5.6 FLOOR SLABS 
 
Floor slabs must be established upon suitable, non-collapsible, natural soils and/or upon 
structural fill extending to suitable natural soils.  Under no circumstances should floor slabs be 
established over potentially collapsible soils, non-engineered fills, loose or disturbed soils, sod, 
rubbish, construction debris, non-engineered fills, other deleterious materials, frozen soils, or 
within ponded water.  
 
In order to facilitate construction, it is recommended that floor slabs be directly underlain by at 
least four inches of “free-draining” fill, such as “pea” gravel or three-quarters- to one-inch minus 
clean gap-graded gravel.  In areas where “damp floors” could be tolerated, the slabs could be 
immediately underlain by a minimum of four inches of aggregate base as an alternative.   
 
Settlements of floor slabs established on the natural suitable soils and/or structural fill extending 
to these soils should be negligible (less than one-quarter of an inch).  
 
5.7 PAVEMENTS 
 
The existing natural potentially collapsible soils and non-engineered fills encountered at the site 
will exhibit very poor pavement support characteristics when saturated or near saturated.  The 
existing natural granular soils encountered at the site will exhibit moderate pavement support 
characteristics when saturated or near saturated.  Subgrade must be prepared as described in 
Section 5.2.1, Site Preparation.  These pavement sections have been designed for the proposed 
traffic; if higher traffic is anticipated, these pavement sections will need to be modified.  For this 
subgrade condition and projected traffic, the following pavement sections are recommended: 

 

 Parking Areas 
 
 (Light Volume of Automobiles and Light Trucks,  
  Occasional Medium-Weight Trucks, 
 and No Heavy-Weight Trucks) 
 [1 equivalent 18-kip axle load per day] 
 

Flexible Pavements: 
(Asphalt Concrete) 

 
2.5 inches Asphalt concrete 

 
7.0 inches Aggregate base course 

 
Over Properly prepared potentially collapsible 

soils and non-engineered fills, properly 
prepared suitable natural subgrade soils, 
and/or structural site grading fill extending 
to suitable natural subgrade soils 
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Rigid pavements are not recommended over potentially collapsible soils or non-engineered fills.  
If the potentially collapsible soils and non-engineered fills are completely removed, the 
following section is recommended: 
 

Rigid Pavements: 
(Non-Reinforced Concrete) 

 
5.0 inches Portland cement concrete 

(non-reinforced) 
 

4.0 inches Aggregate base course 
 

  Over Properly prepared suitable natural subgrade 
soils and/or structural site grading fill 
extending to suitable natural subgrade soils 

 
 
 Roadway Areas 
 
 (Moderate Volume of Automobiles and Light Trucks,  
  Light Volume of Medium-Weight Trucks, 
 and Occasional Heavy-Weight Trucks) 
 [5 equivalent 18-kip axle loads per day] 

 
Flexible Pavements: 
(Asphalt Concrete) 

 
3.0 inches Asphalt concrete 

 
8.0 inches Aggregate base course 

 
Over Properly prepared potentially collapsible 

soils and non-engineered fills, properly 
prepared suitable natural subgrade soils, 
and/or structural site grading fill extending 
to suitable natural subgrade soils 
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Rigid pavements are not recommended over potentially collapsible soils or non-engineered fills.  
If the potentially collapsible soils and non-engineered fills are completely removed, the 
following section is recommended: 

 
Rigid Pavements: 
(Non-Reinforced Concrete) 

 
6.0 inches Portland cement concrete 

(non-reinforced) 
 

4.0 inches Aggregate base course 
 

  Over  Properly prepared suitable natural subgrade 
soils and/or structural site grading fill 
extending to suitable natural subgrade 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. 
 
These rigid pavement sections are for reinforced Portland cement concrete.  Construction of the 
rigid pavement should be in sections 10 to 12 feet in width with construction or expansion joints 
or one-quarter depth saw-cuts on no more than 12-foot centers.  Saw-cuts must be completed 
within 24 hours of the “initial set” of the concrete and should be performed under the direction of 
the concrete paving contractor.  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 
 
Laboratory tests indicate that the site soils contain negligible amounts of water soluble sulfates.  
Therefore, all concrete which will be in contact with the site soils may be prepared using Type I 
or IA cement.  
 
5.9 GEOSEISMIC SETTING 
 
5.9.1 General 
 
Most Utah municipalities have adopted the International Building Code (IBC) 2009.  The IBC 
2009 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).   
 



Rowland Hall/St. Marks School  
Job No. 1087-001-10 
Geotechnical Study 
December 2, 2010 
 
 
 

 
   Page 17 

The structure must be designed in accordance with the procedure presented in Section 1613, 
Earthquake Loads, of the IBC 2009 edition. 
 
5.9.2 Faulting 
 
Our surface fault rupture hazard study dated December 2, 2010 of the site uncovered no evidence 
of active faulting. 
 
5.9.3 Soil Class  
 
For dynamic structural analysis, the Site Class D - Stiff Soil Profile as defined in Table 1613.5.2, 
Site Class Definitions, of the IBC 2009 can be utilized. 
 
5.9.4 Ground Motions 
 
The IBC 2009 code is based on 2002 USGS 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 amplification factor for a 
Site Class D soil profile in the second column.  Based on the site latitude and longitude 
(40.7531 degrees north and 111.8486 degrees west, respectively), the values for this site are 
tabulated below: 

 

Spectral Acceleration Value, T 
Seconds 

Site Class B-C 
Boundary 

[mapped values] 
(% g) 

Site Class D 
[adjusted for site 

class effects] 
(% g) 

Peak Ground Acceleration 65.5 65.5 

0.2 Seconds, (Short Period 
Acceleration) SS = 163.8 SMS = 163.8 

1.0 Seconds (Long Period 
Acceleration) S1 = 65.7 SM1 = 98.6 

 
 
The IBC 2009 code design accelerations (SDS and SD1) are based on multiplying the above 
accelerations (adjusted for site class effects) for the MCE event by two-thirds (⅔). 
 
5.9.5 Liquefaction 
 
The site is located in an area that has been identified by Salt Lake County as having a “very low” 
liquefaction potential.  Liquefaction is defined as the condition when saturated, loose, granular-
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type soils lose their support capabilities because of excessive pore water pressure which develops 
during a seismic event.   
 
Due to the absence of groundwater and the dense to very dense nature of the granular soils, the 
potential for liquefaction is considered low.   
 
5.10 SITE OBSERVATIONS 
 
As previously mentioned, potentially collapsible soils and non-engineered fills are present across 
much of the site to varying depths.  Therefore, we recommend that a qualified geotechnical 
engineer observe the foundation excavations to identify that all unsuitable soils have been 
removed and that suitable soils have been encountered.  
 
 
We appreciate the opportunity of providing this service for you.  If you have any questions or 
require additional information, please do not hesitate to contact us. 
 
Respectfully submitted, 
 
GSH Geotechnical Consultants, Inc. Reviewed by: 
  
 
 
Joshua M. Whitney, P.E.  William J. Gordon, P.E. 
State of Utah No. 6252902 State of Utah No. 146417 
Project Geotechnical Engineer President/Senior Geotechnical Engineer 
 
JMW/WJG:sn 

 
Encl. Figure 1, Vicinity Map 

Figure 2, Site Plan  
Figures  3A  and 3B, Log of Test Pits 
Figures 4A through 4H, Log of Borings 
Figure 5, Unified Soil Classification System 
 

Addressee (4 + email)   
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REMARKS

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

TP-1

PRE

Proposed Rowland Hall High School

NW Cnr Sunnyside Ave./Guardsman Way, SLC, UT

Trackhoe

- - -

1087-001-10

Rowland Hall/St. Marks School

11-04-10

No groundwater encountered (11-04-10 & 11-11-10)

Ground Surface
SILTY FINE SAND, FILL
major roots (topsoil) to 2"; brown (SM-FILL)

SILTY FINE SAND
reddish-brown (SM)

SILTY FINE AND COARSE GRAVEL AND FINE TO 
COARSE SAND
with occasional cobbles and boulders up to 3' in diameter; 
brown (SM/GM)

SILTY CLAY
with some fine to coarse sand and fine and coarse gravel and 
occasional cobbles; brown (CL)

SILTY FINE AND COARSE GRAVEL AND FINE TO 
COARSE SAND
with occasional cobbles; brown (SM/GM)
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loose to 6"

moist
"medium dense"

moist
"very dense"

moist
"stiff"

moist
"very dense"

Stopped excavating at 20.0'.

Stopped sampling at 18.0'.

Some sidewall caving.

No groundwater encountered.

FIUGRE 3A
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TP-2

PRE

Proposed Rowland Hall High School

NW Cnr Sunnyside Ave./Guardsman Way, SLC, UT

Trackhoe

- - -

1087-001-10

Rowland Hall/St. Marks School

11-04-10

No groundwater encountered (11-04-10)

Ground Surface
SILTY FINE SAND, FILL
major roots (topsoil) to 1"-2"; brown (SM-FILL)

SILTY FINE SAND
brown (SM)

SILTY FINE AND COARSE GRAVEL AND FINE TO 
COARSE SAND
with occasional cobbles; brown (SM/GM)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

loose to 3"-6"

moist
"medium dense"

"dense"

moist

Stopped excavating at 20.0'.

Stopped sampling at 20.5'.

Some sidewall caving.

No groundwater encountered at time of excavation.

FIUGRE 3B

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

B-1

Proposed Rowland Hall High School

NW Cnr Sunnyside Ave./Guardsman Way, SLC, UT

3 3/4" ID Hollow-Stem Auger

- - -

1087-001-10

Rowland Hall/St. Marks School

11-04-10 PRE

No groundwater encountered (11-04-10 & 11-11-10)

Ground Surface
SILTY CLAY, FILL
with some fine to coarse sand and fine and coarse gravel; major 
roots (topsoil) to 1"-2"; brown (CL-FILL)

SILTY CLAY
with some fine sand; brown (CL)

SILTY FINE SAND
reddish-brown (SM)

SILTY FINE AND COARSE GRAVEL AND FINE TO
COARSE SAND
with occasional cobbles; brown (SM/GM)

SILTY CLAY
with some fine to coarse sand; brown (CL)

SILTY FINE AND COARSE GRAVEL AND FINE TO
COARSE SAND
brown (SM/GM)
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moist
loose

moist
medium dense

moist
stiff

moist
medium dense

Stopped drilling at 19.5'.

Stopped sampling at 21.0'.

No groundwater encountered. 

Installed 1-1/4" diameter slotted PVC pipe to 21.0'.

FIGURE 4A
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B-2

Proposed Rowland Hall High School

NW Cnr Sunnyside Ave./Guardsman Way, SLC, UT

3 3/4" ID Hollow-Stem Auger

- - -

1087-001-10

Rowland Hall/St. Marks School

11-04-10 PRE

No groundwater encountered (11-04-10 )

Ground Surface
SILTY CLAY, FILL
with some fine to coarse sand and fine and coarse gravel; brown 
(CL-FILL)

SILTY FINE SAND
reddish-brown (SM)

SILTY CLAY
with some fine to coarse sand and fine and coarse gravel and 
occasional cobbles; brown (SM/GM)
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loose to 6"-9"

moist
medium dense

moist
very dense

Drilling refusal at 6.8'.

Stopped sampling at 6.8'.

No groundwater encountered at time of drilling. 

FIGURE 4B
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is necessary for a proper understanding of the nature of the subsurface material.

B-3

Proposed Rowland Hall High School

NW Cnr Sunnyside Ave./Guardsman Way, SLC, UT

3 3/4" ID Hollow-Stem Auger

- - -

1087-001-10

Rowland Hall/St. Marks School

11-04-10 PRE

No groundwater encountered (11-04-10)

Ground Surface
SILTY CLAY
with some fine sand; major roots (topsoil) to 2"; brown (CL)

SILTY FINE SAND
brown (SM)

SILTY FINE AND COARSE GRAVEL AND FINE TO
COARSE SAND
with occasional cobbles; brown (SM/GM)

SILTY CLAY
with some fine to coarse sand; brown (CL)

SILTY FINE AND COARSE GRAVEL AND FINE TO
COARSE SAND
with occasional cobbles; brown (SM/GM)

100
5"

 27 

 88 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

loose to 4"

moist
very dense

moist
medium dense

moist
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dense

Drilling refusal at 12.5'.

Stopped sampling at 11.0'.

No groundwater encountered at time of drilling. 

FIGURE 4C
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B-4

Proposed Rowland Hall High School

NW Cnr Sunnyside Ave./Guardsman Way, SLC, UT

3 3/4" ID Hollow-Stem Auger

- - -

1087-001-10

Rowland Hall/St. Marks School

11-04-10 PRE

No groundwater encountered (11-04-10)

Ground Surface
SILTY CLAY/CLAYEY FINE TO COARSE SAND
with some fine and coarse gravel; major roots (topsoil) to 2"; 
brown (CL/SC)

SILTY FINE AND COARSE GRAVEL AND FINE TO 
COARSE SAND
with occasional cobbles; brown (SM/GM)

 36  5.1    97     

loose to 4"

moist
very stiff to 
    medium dense

slightly moist
very dense

Drilling refusal at 4.8'.

Stopped sampling at 4.8'.

No groundwater encountered at time of drilling. 

FIGURE 4D

100
3"



BOREHOLE

Page: 1 of 1

Project Name:

Location:

Drilling Method:

Elevation:

Remarks:

Project No.:

Client:

Date Drilled: GSH Field Rep.:

Water Level:

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

G
ra

ph
ic

al
 L

og

W
at

er
 L

ev
el DESCRIPTION

D
E

PT
H

 F
T

.

0

5

10

15

20

25

B
L

O
W

S/
FT

SA
M

PL
E

 S
Y

M
B

O
L

M
O

IS
T

U
R

E
 (%

)

%
 P

A
SS

IN
G

 2
00

D
R

Y
 D

E
N

SI
T

Y
(P

C
F)

L
iq

ui
d 

L
im

it 
(%

)

Pl
as

tic
 L

im
it 

(%
)

REMARKS

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

B-5

Proposed Rowland Hall High School

NW Cnr Sunnyside Ave./Guardsman Way, SLC, UT

3 3/4" ID Hollow-Stem Auger

- - -

1087-001-10

Rowland Hall/St. Marks School

11-04-10 PRE

No groundwater encountered (11-04-10 & 11-11-10)

Ground Surface
SILTY CLAY, FILL
with some fine sand; brown (CL-FILL)

SILTY FINE SAND
reddish-brown (SM)

SILTY FINE AND COARSE GRAVEL AND FINE TO
COARSE SAND
with occasional cobbles; brown (SM/GM)
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loose to 3"-6"

moist
loose

moist
very dense

dense

very dense

Stopped drilling  at 19.5'.

Stopped sampling at 20.0'.

No groundwater encountered. 

Installed 1-1/4" diameter slotted PVC pipe to 20.0'.

FIGURE 4E

100
5"grades with occasional layers up to 4" thick of silty clay 

with some fine and coarse gravel
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REMARKS

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

B-6

Proposed Rowland Hall High School

NW Cnr Sunnyside Ave./Guardsman Way, SLC, UT

3 3/4" ID Hollow-Stem Auger

- - -

1087-001-10

Rowland Hall/St. Marks School

11-04-10 PRE

No groundwater encountered (11-04-10)

Ground Surface
SILTY CLAY
with some fine sand; major roots (topsoil) to 4"; brown (CL)

         

loose to 6"
moist
"medium stiff"

Stopped drilling at 5.0'.

Stopped sampling at 3.0'.

No groundwater encountered at time of drilling. 

FIGURE 4F
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REMARKS

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

B-7

Proposed Rowland Hall High School

NW Cnr Sunnyside Ave./Guardsman Way, SLC, UT

3 3/4" ID Hollow-Stem Auger

- - -

1087-001-10

Rowland Hall/St. Marks School

11-04-10 PRE

No groundwater encountered (11-04-10)

Ground Surface
SILTY FINE AND COARSE GRAVEL AND FINE TO 
COARSE SAND, FILL
with occasional cobbles; brown (SM/GM-FILL)

SILTY CLAY
with some fine to coarse sand and fine and coarse gravel; brown 
(CL)

         

loose to 9"-12"

moist
"stiff"

Stopped drilling at 5.0'.

Stopped sampling at 4.0'.

No groundwater encountered at time of drilling. 

FIGURE 4G
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REMARKS

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

B-8

Proposed Rowland Hall High School

NW Cnr Sunnyside Ave./Guardsman Way, SLC, UT

3 3/4" ID Hollow-Stem Auger

- - -

1087-001-10

Rowland Hall/St. Marks School

11-04-10 PRE

No groundwater encountered (11-04-10)

Ground Surface
SILTY FINE AND COARSE GRAVEL AND FINE TO
COARSE SAND, FILL
brown (SM/GM-FILL)

SILTY FINE TO MEDIUM SAND
brown (SM)

SILTY FINE AND COARSE GRAVEL AND FINE TO
COARSE SAND
with some clay and occasional cobbles; brown (SM/GM)
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loose to 3"

moist
loose

moist
dense

Stopped drilling at 9.5'.

Stopped sampling at 11.0'.

No groundwater encountered at time of drilling. 

FIGURE 4H
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Property Management 
         1407 West North Temple, Suite #110 

Salt Lake City, Utah  84116 
                                                                                                                          801-220-2409(office)    

801-220-4373 (Fax) 

 
 
 
EEHD Architecture 
Attention: Mr. Brad Jacobson 
500 Treat Avenue #201 
San Francisco, CA 94110 
 
Re: Rocky Mountain Power review and comments 
       Rowland Hall St. Marks site plan 
 
 
Dear Mr. Jacobson: 
 
 Rocky Mountain Power has completed its review of the Rowland Hall site plan you 
provided to the company in your email dated March 12, 2012. Rocky Mountain Power agrees 
with the development plans provided the following conditions are met: 
 

1. A 30 foot setback from the transmission line along Sunnyside Avenue is maintained. 
2. A 30 foot setback away from the transmission line of any buildings along the easterly 

property line is maintained. 
3. A 20 foot setback away from the transmission line of any road, curb and gutter along the 

easterly property line is maintained and the existing grade is not changed without prior 
written approval from Rocky Mountain Power. 

4. Trees growing to a height of no more than 15 feet may be planted within the power line 
corridor along the easterly property line. 

5. The Kentucky Coffee Trees within the power line corridor along the easterly property 
line be removed. 

 
Any changes to the site plan provided need to either meet the conditions set forth above or be 

reviewed and approved of by Rocky Mountain Power prior to the beginning of construction. 
 
 Please do not hesitate to contact me with any additional questions you may have 
regarding this project. 
 
Sincerely, 
 
Michael K. Imes 
Lead Senior Property Agent 
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