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EXECUTIVE SUMMARY 
 

The purpose of this study is to address the potential traffic impacts of the proposed Cedar 
Hills Wal-Mart development located on the northeast corner of 4800 West/Cedar Hills Drive 
in Cedar Hills, Utah.  Potential impacts of the project were analyzed at key intersections and 
roadways in the vicinity of the project under existing and future (2030) conditions.    
 
 
TRAFFIC ANALYSIS 
 
Following is an outline of the traffic analysis performed by Fehr & Peers for the respective 
traffic conditions of this project. 
 

Existing (2007) Conditions Analysis 
 

• Traffic counts were performed and background conditions evaluated at the following 
intersections: 

 
o 4800 West/Southeast School Access 
o 4800 West/Cedar Hills Drive 
o Redwood Drive/Cedar Hills Drive 

 
• Each of the study intersections is expected to operate at LOS C or better.  See Table 

4 for details. 
 

Proposed Cedar Hills Wal-Mart Development  
 

• The proposed Cedar Hills Wal-Mart development contains the following land use 
profile:  

  
o 123,500 Square-foot Retail Discount Store 
o 18,500 Square-foot Shopping Center 
o 15,600 Square-foot Office Space 

 
• The proposed development, including all out-parcels, is projected to have an external 

trip generation of: 
 

o Daily Trips: 3,380 Enter/3,380 Exit  
o AM Peak Hour Trips: 149 Enter/107 Exit  
o PM Peak Hour Trips: 257 Enter/325 Exit 
o Saturday Daily Trips: 3,991 Enter/3,991 Exit 
o Saturday Peak Hour Trips: 324 Enter/308 Exit 
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Existing (2007) Plus Project Conditions Analysis 
 

• The project-generated trips were combined with background traffic volumes to create 
an existing plus project scenario.  

 
• The background plus project conditions were evaluated at the following intersections: 

 
o 4800 West/Southeast School Access 
o 4800 West/Cedar Hills Drive 
o Redwood Drive/Cedar Hills Drive 
o 6 Access Driveways to the Wal-Mart Development Site 

 
• All of the study intersections are expected to operate at an acceptable overall LOS C 

or better.  However, the eastbound approach (High School traffic) of the intersection 
4800 West/Northwest Access is expected to operate at an LOS D during the PM 
peak period. See Table 5 for details. 

 
Future (2030) Background Conditions Analysis 
 
• A historical linear growth rate of 3.0% was applied to the existing PM peak volumes 

of all study intersections to produce projected 2030 volumes.   
 
• All of the study intersections are expected to operate at an acceptable overall LOS C 

or better.  However, the eastbound approach at the intersection of 4800 
West/Southeast School Access is expected to operate at LOS D during the PM peak 
period See Table 6 for details.   

 
Future (2030) Plus Project Conditions  

 
• The projected (2030) background traffic volumes were combined with those of the 

proposed Cedar Hills Wal-Mart development to create a future (2030) plus project 
scenario.   

 
• All of the study intersections are expected to operate at an acceptable overall LOS C 

or better.  However, the eastbound and westbound approaches at the intersection of 
4800 West/Northwest Access are expected to operate at LOS F and LOS D during 
the PM peak period, respectively.  The westbound approach at the intersection of 
4800 West/West Access is expected to operate at LOS E during the PM peak period. 
See Table 7 for details.   

 
 
RECOMMENDATIONS 
 
Fehr & Peers recommends the following: 
 

Existing (2007) Background Conditions 
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• No mitigation measures are necessary to maintain all studied intersections at LOS C 

or better. 
 

Project Access 
 
• Align the northwest access to the project (Intersection #1) with the opposing High 

School driveway.  Also, align the south access to the project (Intersection #5) with 
the opposing access or move the opposing access.  

 
• Provide the minimum required and turn pocket lengths as discussed in Chapter IV.  

This includes modifications to the raised islands along Cedar Hills Drive to provide 
adequate turn pocket storage.  

 
• Restrict the southwest and southeast accesses to the project (Intersections #4 and 

#6) to right-in/right-out movements only.   
 

Existing (2007) Plus Project Conditions 
 
• No additional mitigation measures were determined necessary beyond those 

recommended for the background conditions and project access. 
  

Future (2030) Background Conditions 
 
• The arterial roadway of 4800 West needs to be expanded to a five (5) lane cross-

section with two travel lanes in each direction. 
 

Future (2030) Plus Project Conditions 
 

• To maintain acceptable LOS, appropriate left-turn storage lanes should be 
constructed at future intersections. No additional mitigation measures were 
determined necessary beyond those presented above. 

 
 
CONCLUSIONS 

 
With the development of the proposed land uses included in the Cedar Hills Wal-Mart 
development, minimal traffic mitigation measures are necessary to maintain an acceptable 
traffic operating condition adjacent to the project site.   
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LOS SUMMARY 

 
The following table provides overall intersection operation.  See Tables 4-7 for detailed 
approach results. 
 

 
TABLE ES-1 

PM Peak Hour Conditions 
Cedar Hills Wal-Mart, Cedar Hills, Utah  
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ID Description LOS & 
Sec/Veh1 

LOS & 
Sec/Veh1 

LOS & 
Sec/Veh1 

LOS & 
Sec/Veh1 

1 4800 West/ 
Northwest Access 

A 
0.6 

A 
1.3 

A 
0.6 

A 
1.9 

2 4800 West/ 
West Access N/A2 A 

2.0 N/A2 A 
3.0 

3 4800 West/ 
Cedar Hills Drive 

B 
13.1 

B 
14.0 

B 
15.4 

B 
18.2 

4 Cedar Hills Drive/ 
Southwest Access N/A2 A 

0.3 N/A2 A 
0.14 

5 Cedar Hills Drive/ 
South  Access N/A2 A 

2.8 N/A2 A 
2.74 

6 Cedar Hills Drive/ 
Southeast Access N/A2 A 

0.7 N/A2 A 
0.54 

7 Cedar Hills Drive/ 
Redwood Drive 

A 
v/c 0.23 

A 
v/c 0.23 

B 
v/c 0.33 

B 
v/c 0.43 

8 Redwood Drive/ 
East Access N/A2 A 

1.5 N/A2 A 
1.04 

1. Intersection LOS and delay (seconds/vehicle) values represent the overall intersection average. LOS and Delay details for the worst 

movement of unsignalized intersections are reported in the main body of the report. Future LOS reflect improvements discussed in the 

report. 

2. This intersection is a project access and was only analyzed in “plus project” scenarios. 

3. V/C ratio is reported instead of delay as the measure of effectiveness (MOE) for roundabouts.  Roundabout analysis was based on  

     HCM 2000 Methodolgies.  A designation of  LOS C for the roundabout represents LOS C or better. 

4. The delay reported here is the weighted average of the overall intersection delay. Because the project adds traffic to the through movements   

which experience no delay, the overall intersection delay decreases, even though the delay per vehicle for the minor streets increases. 

 
Source:  Fehr & Peers January 2007 
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I. INTRODUCTION 
 
A. Purpose 
 
This study addresses the traffic impacts associated with the proposed Cedar Hills Wal-Mart 
Development, to be located north of Cedar Hills Drive between 4800 West and Redwood 
Drive, in Cedar Hills, Utah.  The study analyzes the traffic impacts of the project for existing 
and future (2030) traffic conditions at key intersections in the vicinity of the site.   
 
See Figure 1 for a project location map.   
 
B. Scope 
 
Potential impacts of the project were evaluated at the following intersections: 
 

o Northwest Project Access/4800 West 
o West Project Access/4800 West  
o 4800 West/Cedar Hills Drive  
o Southwest Project Access/Cedar Hills Drive 
o South Project Access/Cedar Hills Drive 
o Southeast Project Access/Cedar Hills Drive 
o Cedar Hills Drive/Redwood Road 
o East Project access/Redwood Road 

 
C. Analysis Methodology 
 
Level of service (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.  Table 2 provides LOS descriptions and an 
accompanying average volume / capacity (v/c) ratio for roundabouts. 
 
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, in which case the threshold and corresponding delay values are provided.  Fehr 
& Peers has also calculated overall delay values for unsignalized intersections.  The overall 
delay provides additional information and represents the overall intersection conditions rather 
than the worst approach.  The HCM 2000 methodology was also used to analyze 
roundabouts.  This methodology provides volume to capacity (v/c) ratios instead of delay as 
a measure of effectiveness (MOE).  Fehr & Peers reported the v/c ratio for the worst 
approach and the overall intersection for the roundabout at Cedar Hills Drive/4800 West. 

 



Figure 1

Cedar Hills Big Box T.I.S.
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Table 1  
Level of Service Descriptions 

Signalized 
Intersections 

Unsignalized 
Intersections Level of 

Service Description of Traffic Conditions Average 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.   
Source: Fehr & Peers Descriptions, based on Highway Capacity Manual, 2000 Methodology (Transportation 
Research  Board). 
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D. Level of Service Standards 
 
For the purposes of this analysis, a minimum intersection performance for each of the 
signalized intersections was set at LOS C.  An overall LOS C threshold was also applied to 
unsignalized intersections.  However, if a worst movement LOS E or F, for an individual 
movement at an unsignalized intersection exists, explanation and/or mitigation measures will 
be presented.   
 
An overall intersection LOS C threshold is consistent with “state-of-the-practice” traffic 
engineering principals for suburban and non-CBD urbanized intersections, which typically 
considers LOS D as an acceptable threshold.   
 
 
 

Table 2 
Roadway Level of Service 

Roadway Corridors  Level 
of 

Service 
Description of Traffic Conditions 

v/c ratio1 Travel 
Speed 2 

Vehicle 
Density 3 

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

< 0.30 > 85% 0 to 10 

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

> 0.30 to 
0.50 

> 73% to 
85% < 10 to 18 

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

> 0.50 to 
0.70 

> 60% to 
75% < 18 to 26 

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

> 0.70 to 
0.90 

> 45% to 
60% < 26 to 35 

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

> 0.90 to 
1.00 

> 30% to 
74% < 35 to 45 

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

> 1.00 < 30% < 45 

1. Volume / Capacity (v/c) ratio, average values 
2. As percentage of Free Flow Speed (FFS) 
3. Passenger Cars /mile / lane (pc/mi/ln) 

Source: Fehr & Peers Descriptions, based on Highway Capacity Manual, 2000 Methodology (Transportation 
Research Board). 
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II. EXISTING (2007) BACKGROUND CONDITIONS 
 
A. Purpose 
 
The purpose of the existing (2007) background conditions analysis is to study the 
intersections and roadways during the peak travel periods of the day and under existing 
geometric conditions.  Through this analysis, existing traffic operational deficiencies can be 
identified and potential mitigation measures recommended.   
 
B. Land Use 
 
The project property is currently zoned general commercial.  The general commercial zoning 
currently permits the proposed land uses for this development.    
 
C. Roadway System 
 
The primary roadways that will provide access to the project site are described below and 
illustrated in Figure 2: 
 

• 4800 West – is a north/south arterial that traverses Utah County from Pleasant 
Grove to Alpine.  Adjacent to the proposed project, this road currently has one 
travel lane in each direction.  According to City staff (May 14, 2003), the right-of-
way for 4800 West is 96-feet wide and is planned to accommodate a five-lane 
cross-section.  4800 West will serve as a main access to the development.    

 
• Cedar Hills Drive  – is an east/west interior collector that extends from 4800 West 

to Canyon Road.  This road has a 2-lane cross-section with one travel lane in 
each direction.  Cedar Hills Drive will also serve as a main access to the 
development.   

 
• Redwood Drive – is classified as a local street and primarily functions as an 

access to residential areas.  It is a north/south access that extends from Harvey 
Boulevard to the subdivision just north of the proposed development.  Redwood 
Drive will provide minor access to the east side of the site. 

 
D. Traffic Volumes 
 
Fehr & Peers performed traffic counts on Tuesday, December 19, 2006 at each of the study 
intersections during the PM peak period (4:00 – 6:00).   Fehr & Peers used the traffic count 
data collected for this project in 2003 as a comparison and as supplemental data for the 
Southeast Access of the High School on 4800 West. Count data sheets are included in 
Appendix A. The PM peak period counts were adjusted to represent PM peak volumes for an 
average day.  The traffic volume adjustments were based on daily and monthly adjustment 
factors published by UDOT. 
 



Figure 2

Cedar Hills Big Box T.I.S.
Existing (2007) Background P.M. Peak Hour Traffic Volumes
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Comparative review of these count periods and of previous counts (2003), as well as the trip 
generation of the proposed project, show that the PM peak period has the most traffic and 
was therefore selected as the design analysis period for this study.  The PM peak hour 
occurs from 5:00 to 6:00 PM.  Figure 2 displays the existing PM peak hour traffic volumes 
(5:00 – 6:00 PM), lane configurations, and traffic control devices. 
 
E. Level of Service Analysis 
 
The PM peak hour LOS was computed at each study intersection using the traffic modeling 
software Synchro and the HCM 2000 methodology (see Appendix B for technical 
calculations).  Table 3 shows the results for the existing (2007) background analysis.  The 
signal timing for 4800 West/Cedar Hills Drive was adjusted to accommodate the traffic 
volumes and geometric characteristics of the existing (2007) background conditions. 
 
F. Mitigation Measures 
 
As shown in Table 3, each of the study intersections operates at an overall LOS C or better.  
No mitigation measures are expected to be necessary to accommodate the existing (2007) 
background conditions. 
 

Table 3 

 Existing (2007) Background PM Peak Hour Level of Service 

Intersection Worst Approach Overall Intersection 

ID Description Control LOS1 Approach1 Aver. Delay 
(Sec / Veh)2 LOS1 Aver. Delay 

 (Sec / Veh)2 

1 4800 West/ 
SE School Access EB Stop C Eastbound 15.4 A 0.6 

3 4800 West/ 
Cedar Hills Drive Signalized N/A N/A N/A B 13.1 

7 Cedar Hills Drive/ 
Redwood Drive Roundabout B Eastbound v/c 0.33 A v/c 0.23 

1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for unsignalized intersections.   

2. This represents the overall intersection LOS and delay (seconds / vehicle). 

3. V/C ratio is reported instead of delay as the measure of effectiveness (MOE) for roundabouts.  Roundabout analysis was based on HCM 2000 methodology.  A 

designation of  LOS C for the roundabout represents LOS C or better. 
Source:  Fehr & Peers, January 2007. 

 
 
 
 
 
 
 
 
 



 

  8   

Cedar Hills Wal-Mart Development 
January 2007 

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-generated trips 
to the surrounding intersections defined in the introduction.  
 
B. Project Description 
 
The proposed Cedar Hills Wal-Mart development is a commercial node with the following 
land use profile (see Figure 3 for the project site plan):  
  

o 123,500 Square-foot Retail Discount Store 
o 18,500 Square-foot Shopping Center 
o 15,600 Square-foot Office Space 

 
C. Trip Generation 
 
Trip generation for the project was computed using trip generation rates published in the 
Institute of Transportation Engineers (ITE) Trip Generation, 7th Edition, 2007.  Trips were 
generated using the land use intensities previously described and are summarized in Table 
4.  The trip generation values shown in Table 4 represent conditions at 100% build-out and 
full occupancy.  The ITE trip generation rates identify gross trips to and from a facility as if it 
were a stand-alone activity.  Fehr & Peers reduced the gross trip generation to account for 
internal and pass-by trips.   
 
Pass-by Trips: 
Pass-by trips are the portion of the project-generated trips that come from vehicles already 
passing by on adjacent roadways.  They represent new trips to the development but not to 
the adjacent roadway network.  Pass-by trips are made as intermediate stops on the way 
from an origin to a primary trip destination without a route diversion, i.e. stopping by to shop 
on the way home from work.  
 
Pass-by trips were applied to the Cedar Hills Wal-Mart development based on rates 
published by the Trip Generation Handbook, 2004. These pass-by adjustment rates are 
reported to be 15% for free-standing discount stores (123,500 square feet) during the 
evening peak period, respectively.  As a conservative measure and to remain consistent with 
the previous study (2003), Fehr & Peers applied a pass-by adjustment factor of 15% for the 
shopping center (18,500 square feet). The resulting pass-by trips for the project are as 
follows: 
 

• Weekday Daily Trips: 349 Enter / 349 Exit  
• Weekday AM Peak Hour Trips: 12 Enter / 12 Exit 
• Weekday PM Peak Hour Trips: 42 Enter / 42 Exit 

 
 
 



Figure 3

Cedar Hills Big Box T.I.S
Site Plan 
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Internal Capture: 
Internal capture accounts for trips that are made between the various land uses within a 
multi-use development without using off-site road systems and, therefore, do not represent 
new trips external to the site.  
An internal capture spreadsheet can be found in Appendix C.  This spreadsheet follows the 
methodologies given in the Trip Generation Handbook, which resulted in an internal capture 
rate of 14%.  
 
 
D. Trip Distribution and Assignment 
 
Project traffic was assigned to the roadway network based on the proximity to existing and 
future access points to the project, major streets, population densities, and proximity to other 
retail attractions.  The resulting overall distribution of trips is as follows:   

 
• 45%  North on 4800 West 
• 30%  South on 4800 West 
• 5%  North on Redwood 
• 10%  South on Redwood 
• 10%  East on Cedar Hills Drive 

 
These distributions reflect recommendations made by Cedar Hills City staff (May 14, 2003) 
and account for the future completion of Harvey Street.  When completed, this road will 
provide an additional east/west connection from 4800 West to Canyon Road.  Based on 
discussions with Cedar Hills staff, it was determined that the distribution percentages were 
appropriate for this study.  The resulting PM peak hour project generated trips are shown in 
Figure 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 4

Cedar Hills Big Box T.I.S.
P.M. Peak Hour Project Generated Traffic Conditions
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IV. PROJECT ACCESS REVIEW 
 
A. Purpose 
 
The purpose of this chapter is to analyze the proposed project access points to determine if 
any potential design flaws are proposed.   
 
B. Project Access 
 
Access to the project will be provided at the following points, as illustrated in Figure 4: 
 

• Northwest Project Access/4800 West: Unsignalized, full access. 
• West Project Access/4800 West: Unsignalized, full access.  
• Southwest Project Access/Cedar Hills Drive: Unsignalized, right-in/right-out. 
• South Project Access/Cedar Hills Drive: Unsignalized, full access. 
• Southeast Project Access/Cedar Hills Drive: Unsignalized, right-in/right-out. 
• East Project Access/Cedar Hills Drive: Unsignalized, full access. 

 
 
The northwest access to the project (Intersection #1) should align with the opposing High 
School driveway to minimize the number of conflicts at this intersection.  As recommended 
by Cedar Hills staff (December 2006), truck deliveries should be directed from 4800 West to 
the Northwest Access.  Cedar Hills staff also recommended scheduling the truck deliveries 
outside of the High School peak hours to eliminate heavy truck conflicts with school traffic. 
 
The southwest and southeast accesses to the development (Intersections #4 and #6) should 
be restricted to right-in/right-out movements only.  This access restriction may be enforced 
by retaining a raised island along Cedar Hills Drive through the intersection of these 
accesses. 
 
Cedar Hills staff has expressed interest that the south access to the project be a roundabout 
intersection.  Although a roundabout at this location may be a traffic calming option it will not 
improve and may even deteriorate the operations of this intersection.  The throat depths on 
the project site would be minimized due to the roundabout, thus not allowing adequate 
storage queuing lengths for exiting vehicles.  This lack of queue area or throat depth can 
cause the roundabout to fail.  Fehr & Peers does not recommend constructing a roundabout 
at this location. 
 
C. Access Spacing, Auxiliary Lanes, & Internal Circulation 
 
This section evaluates the accesses proposed for the Cedar Hills Wal-Mart development.  
 
Access Spacing 
4800 West and Cedar Hills Drive are owned and controlled by the city of Cedar Hills. Cedar 
Hills does not currently have access management guidelines in place. Therefore, UDOT’s 
access guidelines were used to evaluate the access spacing.  UDOT requires 150 feet 
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minimum access spacing for these type of roadways, it appears the access spacing for this 
development on 4800 West and Cedar Hills Drive meet this standard.   
 
Auxiliary Lanes 
Based on a Community-Urban classification for 4800 West and Cedar Hills Drive, a left turn 
deceleration lane is recommended if the peak hour left turn ingress volume is greater than 25 
vehicles per hour (vph), a right turn deceleration lane is recommended if the peak hour right 
turn ingress volume is greater than 50 vph.  
 
The left and right turn pockets must meet UDOT and Cedar Hills City design guidelines and 
meet requirements outlined in the American Association of State Highway and 
Transportation Officials (AASHTO) A Policy on Geometric Design of Highways and Streets 
(Green Book). Fehr & Peers recommends constructing an eastbound left-turn pocket (as 
shown on the site plan) and a westbound right-turn pocket at the South Project 
Access/Cedar Hills Drive intersection.  Based on a design speed of 25 mph, the left and 
right-turn lanes should be 100 feet (including a minimum storage length of 50 feet) in length 
including the taper.  
 
A northbound right-turn pocket should be provided on 4800 West for the Northwest Project 
Access to accommodate the delivery truck traffic using that access. Based on a design 
speed of 35 mph, the right turn deceleration lane should be at least 150 feet long including 
the taper.  
 
However, it should be noted that the above recommended auxiliary lanes are not needed to 
accommodate the operational needs of 4800 West and Cedar Hills Drive.   
 
Internal Circulation 
The parking rows are aligned and will provide good circulation around the parking lot. The 
exit lanes (throat depths) at the accesses are of a sufficient length to accommodate exiting 
vehicle storage. 
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V. EXISTING (2007) PLUS PROJECT CONDITIONS 
  
A. Purpose 
 
This section of the report examines the traffic impact of the proposed project at each of the 
study intersections.  The trips generated by the proposed development were combined with 
the background traffic volumes.  The end result creates an existing (2007) plus project 
condition.  
 
B. Traffic Volumes 
 
Project trips were assigned to the study intersections and driveways based on the trip 
distribution percentages discussed in Chapter III and permitted intersection turning 
movements.  Project-generated traffic was then added to the existing volumes to yield 
“existing plus project” PM peak hour volumes at the study intersections.  These volumes are 
displayed in Figure 5.   
 
C. Level of Service Analysis 
 
The PM peak hour LOS was computed at each study intersection using the traffic modeling 
software Synchro and the HCM 2000 methodology (see Appendix B for technical 
calculations).  Table 5 shows the results for the existing (2007) plus project analysis.  The 
signal timing for 4800 West/Cedar Hills Drive was adjusted to accommodate the traffic 
volumes and geometric characteristics of the existing (2007) background conditions. 
 
D. Mitigation Measures 
 
As shown in Table 5, the eastbound approach (High School traffic) at the intersection of 
4800 West/Northwest Access is expected to operate at LOS D during the PM peak period. 
Specific mitigation measures are not recommended for this movement because the 
intersection is expected to operate at an overall LOS A.  Eastbound left turning motorists will 
likely experience long delays and may choose an alternative route.  Additionally, these 
delays will be experienced on the High School site, only for a short duration (when students 
are exiting) in the day. No further mitigation measures are expected to be necessary to 
accommodate the traffic volumes of the existing (2007) plus project conditions. 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 5

Cedar Hills Big Box T.I.S.
Existing (2007) Plus Project P.M. Peak Hour Traffic Volumes
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Table 5  

 Existing (2007) Plus Project PM Peak Hour Level of Service 

Intersection Worst Approach Overall Intersection 

ID Description Control LOS1 Approach1 Aver. Delay 
(Sec / Veh)2 LOS1 Aver. Delay 

(Sec / Veh)2 

1 4800 West/ 
Northwest Access 

EB/WB 
Stop D Eastbound 25.4 A 1.3 

2 4800 West/ 
West Access WB Stop C Westbound 18.3 A 2.0 

3 4800 West/ 
Cedar Hills Drive Signalized N/A N/A N/A B 14.0 

4 Cedar Hills/ 
Southwest Access SB Stop B Southbound 10.3 A 0.3 

5 Cedar Hills Drive/ 
South Access NB Stop B Southbound 13.8 A 2.8 

6 Cedar Hills Drive/ 
Southeast Access SB Stop B Southbound 10.3 A 0.7 

7 Cedar Hills Drive/ 
Redwood Drive Roundabout B Eastbound v/c 0.43 A v/c 0.23 

8 Redwood Drive/ 
East Access EB Stop A Eastbound 9.0 A 1.5 

1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for unsignalized intersections.   

2. This represents the overall intersection LOS and delay (seconds / vehicle). 

3. V/C ratio is reported instead of delay as the measure of effectiveness (MOE) for roundabouts.  Roundabout analysis was based on HCM 2000 methodology.  A 

designation of  LOS C for the roundabout represents LOS C or better. 
Source:  Fehr & Peers, January 2007. 
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VI. FUTURE (2030) BACKGROUND CONDITIONS 
 
A. Purpose 
 
The purpose of the Future (2030) Conditions analysis is to evaluate the intersections and 
roadways under projected 2030 peak hour traffic volumes and roadway conditions.  This 
reveals any potential problems that may be created by general background traffic growth.     
 
B. Traffic Volumes 
 
Several methods of projection were used to estimate future (2030) traffic volumes.  The 
historical growth for the past five years and past three years was evaluated for 4800 West in 
the vicinity of the proposed project.  This evaluation produced historical linear growth rates of 
6.9% for the past five years and 0% for the past three years for 4800 West.  As a 
conservative measure, a linear growth rate of 3% was applied to the existing PM peak 
volumes of all study intersections to produce projected 2030 volumes.  The projected traffic 
volumes for the future (2030) background condition are shown in Figure 6. 
 
C. Level of Service Analysis 
 
The PM peak hour LOS was computed at each study intersection using the traffic modeling 
software Synchro and the HCM 2000 methodology (see Appendix B for technical 
calculations).  Table 6 shows the results for the existing (2007) plus project analysis.  The 
signal timing was adjusted to accommodate the traffic volumes and geometric characteristics 
of the future (2030) background condition. 
 

Table 6  

Future (2030) Background PM Peak Hour Level of Service 

Intersection Worst Approach Overall Intersection 

ID Description Control LOS1 Approach1 Aver. Delay 
(Sec / Veh)2 LOS1 Aver. Delay 

(Sec / Veh)2 

1 4800 West/ 
SE School Access EB Stop D Eastbound 30.8 A 0.6 

3 4800 West/ 
Cedar Hills Drive Signalized N/A N/A N/A B 15.4 

7 Cedar Hills Drive/ 
Redwood Drive Roundabout C Eastbound v/c 0.53 B v/c 0.33 

1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for unsignalized intersections.   

2. This represents the overall intersection LOS and delay (seconds / vehicle). 

3. V/C ratio is reported instead of delay as the measure of effectiveness (MOE) for roundabouts.  Roundabout analysis was based on HCM 2000 methodology.  A 

designation of  LOS C for the roundabout represents LOS C or better. 
Source:  Fehr & Peers, January 2007. 

 
 
 



Figure 6

Cedar Hills Big Box T.I.S.
Future (2030) Background P.M. Peak Hour Traffic Volumes
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D. Mitigation Measures 
 
As shown in Table 6, the eastbound approach at the intersection of 4800 West/Southeast 
School Access is expected to operate at LOS D during the PM peak period. Specific 
mitigation measures are not recommended for this movement because the intersection is 
expected to operate at an overall LOS A.  Eastbound left turning motorists will likely 
experience long delays and may choose an alternative route.  No further mitigation 
measures are expected to be necessary to accommodate the traffic volumes of the future 
(2030) background conditions. 
 
The Average Daily Traffic (ADT) for 4800 West is projected to be approximately 14,000 in 
the year 2030.  Roadway traffic capacity estimates 14,000 ADT for a three (3) lane arterial 
road to operate at an LOS E.  As discussed in the previous traffic study (2003), Fehr & Peers 
recommends expanding 4800 West to a five (5) lane cross-section with two travel lanes in 
each direction to better accommodate the future background traffic conditions. 
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VII. 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, 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 future (2030) background volumes to yield 
“future plus project” PM peak hour volumes at the study intersections. These combined PM 
peak hour traffic volumes are displayed in Figure 7.  
 
C. Level of Service Analysis 
 
The PM peak hour LOS was computed for each study intersection using Synchro and the 
HCM 2000 methodology. Table 7 shows the results for the future (2030) plus project analysis 
(see Appendix B for a detailed LOS report). 
 
D. Mitigation Measures 
 
In addition to recommendations made previously, no further mitigation measures are needed 
to accommodate the projected traffic volumes of the future (2030) plus project conditions. 
 
As shown in Table 7, the eastbound and westbound approaches at the intersection of 4800 
West/Northwest Access are expected to operate at LOS F and LOS D during the PM peak 
period, respectively.  The westbound approach at the intersection of 4800 West/West Access 
is expected to operate at LOS E during the PM peak period. Specific mitigation measures 
are not recommended for these movements because both intersections are expected to 
operate at an overall LOS A.  The left turning motorists will likely experience long delays and 
may choose an alternative route. 
 
The ADT for Cedar Hills Drive is projected to be approximately 10,000 in the year 2030 plus 
project.  Roadway traffic capacity estimates 10,000 ADT for a three (3) lane collector road 
operating at an LOS C.  To maintain this LOS, appropriate left-turn storage lanes should be 
constructed at future intersections.  
 
 
 
 
 
 



Figure 7

Cedar Hills Big Box T.I.S.
Future (2030) Plus Project P.M. Peak Hour Traffic Volumes

Legend
Traffic Signal
Stop Sign
Study Intersections/
    Project Access
Project Trips
LOS A-D
LOS E
LOS F

 XX

STOP

1

R
ed

w
o

o
d

 D
ri

ve

Cedar Hills Drive

CedarCedar
HillsHills

HighlandHighland

4
8

0
0

 W
es

t

2

1

3 4 5 6 7

8

1. 4800 W / NW Access
29 85

7
22 23

4

15
11 6

76
7 4

STOP

STOP

2. 4800 W / West Access

82
0

52

55
32

72
2 38

STOP

3. 4800 W/ Cedar Hills Dr

7 51
9

32
6

281
47
184

26
20

7 32 45
3

20
4

4.Cedar Hills/SW Access

13

STOP

6
499

550

5. Cedar Hills/So Access

59 63

STOP

49
446

66
484

6. Cedar Hills/SE Access

47

STOP

2
448

547

7. Cedar Hills/Redwood
13

4
20 13

22
225
19

170
251
126 91 27 27

8.Redwood/East Access

17 20
2

STOP

1 14
2

4
25
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Table 7 

 Future (2030) Plus Project PM Peak Hour Level of Service 

Intersection Worst Approach Overall 
Intersection 

ID Description Control LOS1 Approach1 Aver. Delay 
(Sec / Veh)2 LOS1 Aver. Delay 

(Sec / Veh)2

1 4800 West/ 
Northwest Access 

EB/WB 
Stop F Eastbound >50.0 A 1.9 

2 4800 West/ 
West Access WB Stop E Westbound 47.2 A 3.0 

3 4800 West/ 
Cedar Hills Drive Signalized N/A N/A N/A B 18.2 

4 Cedar Hills/ 
Southwest Access SB Stop B Southbound 11.6 A 0.1 

5 Cedar Hills Drive/ 
South Access NB Stop C Southbound 20.1 A 2.7 

6 Cedar Hills Drive/ 
Southeast Access SB Stop B Southbound 11.6 A 0.5 

7 Cedar Hills Drive/ 
Redwood Drive Roundabout C Eastbound v/c 0.63 B v/c 0.43 

8 Redwood Drive/ 
East Access EB Stop A Eastbound 9.4 A 1.0 

1. This represents the worst approach LOS and delay (seconds / vehicle) and is only reported for unsignalized intersections.   

2. This represents the overall intersection LOS and delay (seconds / vehicle). 

3. V/C ratio is reported instead of delay as the measure of effectiveness (MOE) for roundabouts.  Roundabout analysis was based on HCM 2000 methodology.  

A designation of  LOS C for the roundabout represents LOS C or better. 
Source:  Fehr & Peers, January 2007. 
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VIII. CONCLUSIONS/RECOMMENDATIONS 
 
Conclusions 

 
With the development of the proposed land uses included in the Cedar Hills Wal-Mart 
development, minimal traffic mitigation measures are necessary to maintain an acceptable 
traffic operating condition adjacent to the project site.   
 
Recommendations 
 
Fehr & Peers recommends the following: 
 

Existing (2007) Background Conditions 
 

• No mitigation measures are necessary to maintain all studied intersections at LOS C 
or better. 

 
Project Access 
 
• Align the northwest access to the project (Intersection #1) with the opposing High 

School driveway.  Also, align the south access to the project (Intersection #5) with 
the opposing access or move the opposing access.  

 
• Provide the minimum required and turn pocket lengths as discussed in Chapter IV.  

This includes modifications to the raised islands along Cedar Hills Drive to provide 
adequate turn pocket storage.  

 
• Restrict the southwest and southeast accesses to the project (Intersections #4 and 

#6) to right-in/right-out movements only.   
 

Existing (2007) Plus Project Conditions 
 
• No additional mitigation measures were determined necessary beyond those 

recommended for the background conditions and project access. 
  

Future (2030) Background Conditions 
 
• The arterial roadway of 4800 West needs to be expanded to a five (5) lane cross-

section with two travel lanes in each direction. 
 

Future (2030) Plus Project Conditions 
 

• To maintain acceptable LOS, appropriate left-turn storage lanes should be 
constructed at future intersections. No additional mitigation measures were 
determined necessary beyond those presented above. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A 
TRAFFIC COUNTS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
LEVEL OF SERVICE 

DETAILED REPORTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



















































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C 
INTERNAL CAPTURE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 






