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INFORMATION SHEET 
TECHNOLOGY PLACE AND OAK RIDGE CIRCLE 

REALIGNMENT TRAFFIC STUDY 
WAVERLY, IOWA 

 
February 6, 2008 

 
1. Local Jurisdiction:  Waverly, Iowa 

 
2. Reason Study Originated: The City of Waverly is interested in proceeding with the realignments of 

Technology Place and Oak Ridge Circle at 4th Street SW (Business 218, IA 116) to provide a single, 
four-leg intersection.  The purpose of this study is to further evaluate the proposed realignments, based 
on current traffic data and revised land use data.  The study also includes analysis and recommendations 
for the adjacent 4th Street SW intersections with 16th Avenue SW and 13th Avenue SW.  

 
3. Scope of Services Provided: Performed field review and observation of existing conditions, reviewed 

relevant crash history, developed 2015 and 2030 traffic forecasts, performed traffic analysis, and 
provided recommendations for improvements. 

 
4. The Engineer, Snyder & Associates, submitted a final report dated February 6, 2008, with the following 

recommendations:  
 

a. Initial improvement Options 4 and 5 would both provide acceptable traffic operations for existing 
and projected future traffic conditions.  Based on recent crash history, crash rates at the existing 
intersections are relatively low, but will likely increase as traffic levels increase.  Without left turn 
lanes on 4th Street SW, the potential for rear-end, sideswipe and left turn crashes is significantly 
higher.   
 
If the City and Iowa DOT agree to proceed with proposed improvements, those improvements 
should include widening 4th Street SW to provide raised medians and left turn lanes (ultimate 
improvements).  Additional coordination between the City of Waverly, Iowa DOT and adjacent 
property owners will be necessary prior to selecting the preferred Oak Ridge Circle and Technology 
Place realignment option.  A traffic signal installation should be constructed at the intersection when 
MUTCD warrants are met or are expected to be met by imminent development.   
 

b. Existing traffic operations at the 16th Avenue SW intersection are marginally acceptable (LOS D/E 
for sidestreet approaches).  As traffic levels increase along 4th Street SW, sidestreet delays are 
expected to increase significantly to LOS F.  Constructing a traffic signal at the Technology Place/ 
Oak Ridge Circle intersection will create some additional gaps in traffic, slightly reducing delays, 
but not enough to avoid LOS F operation.  Providing two lane sidestreet approaches (left and shared 
through/right lanes) would significantly reduce delays for vehicles turning right onto 4th Street SW.  
Providing left turn lanes on 4th Street SW would not significantly affect sidestreet delays, but would 
improve intersection safety.   
 
Projected 2030 traffic conditions at the intersection meet MUTCD traffic signal warrant criteria, 
however, a traffic signal installation is not recommended due to the relatively close spacing between 
16th Avenue SW and 13th Avenue SW (approximately 540’).  With the existing traffic signal at 13th 
Avenue SW, and the proposed traffic signal at Technology Place/ Oak Ridge Circle, vehicles will 
have the opportunity to divert to alternate routes with signalized access to 4th Street SW.   
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c. Iowa DOT maintains Priority IV(b) access control along the 4th Street SW corridor, which means 
that minimum allowable access spacing is 300’.  With planned corridor improvements, 
approximately 500’ minimum spacing is desired between full access points for construction of 
median turn lanes and tapers.  Right-in/ right-out only accesses could be provided between full 
access points, subject to Iowa DOT approval and the 300’ minimum spacing requirement.   
 

d. As additional development and redevelopment occurs along the corridor, efforts should be made to 
provide frontage roads, backage roads or internal site connections to existing and proposed 
signalized intersections.   

        
5. Order of magnitude construction cost opinions for proposed improvements (not including right of way, 

engineering, legal, admin. and inspection) are: 
 

Recommended Improvement Estimated Cost 
Option 4 – Realign Technology Place & Oak Ridge Circle $698,005
Option 5 – Realign & Extend Technology Place  $795,751
Ultimate 4th Street SW Corridor Improvements* $1,405,415

* Cost opinion for ultimate improvements does not include Option 4 or Option 5 improvements.  
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The March 2005 Waverly Traffic Study, by Snyder & Associates, identified street system improvement 
needs related to the planned Wal-Mart development site west of 4th Street SW (Business 218, IA 116) 
and north of 29th Avenue SW.  Ultimate improvement needs identified along the 4th Street SW corridor 
included widening 4th Street SW from a four-lane undivided facility to a four-lane divided facility with 
medians and left turn lanes to safely and efficiently accommodate future traffic demands.  A portion of 
the ultimate widening and median work, near the new Wal-Mart site, has been completed.  
Recommendations also included realigning Technology Place and Oak Ridge Circle to provide a single, 
four-leg, signalized intersection with 4th Street SW.  
 
The purpose of this study is to further evaluate the proposed realignments of Technology Place and Oak 
Ridge Circle, based on current traffic data and revised land use data.  The City of Waverly has identified 
proposed initial improvements as the next phase of the planned ultimate 4th Street SW corridor 
improvements.  These proposed initial improvements include the following: 
 

• Realign Technology Place and Oak Ridge Circle, as previously proposed. 
• Construct a southbound right turn lane, possibly to be used as the future southbound outside 

through lane when 4th Street SW is widened. 
• Construct a traffic signal at the 4th Street SW intersection with Technology Place/ Oak Ridge 

Circle.  Traffic signal installation should accommodate future ultimate improvements. 
 
This study also includes analysis and recommendations for the adjacent 4th Street SW intersections with 
16th Avenue SW and 13th Avenue SW.  Refer to Figure 1 for a map of the study area.  
    
Existing Conditions 
 
Within the study area, 4th Street SW is a four-lane, 
undivided, urban cross-section roadway south of 16th 
Avenue SW.  North of 16th Avenue SW, the roadway 
widens to provide a raised median and left turn lanes at 
the 13th Avenue SW intersection.  Existing lane 
configurations are shown in Figure 2.  The 13th Avenue 
SW intersection is signalized.  Traffic signals, medians 
and left turn lanes were also recently constructed along 
4th Street SW at the 29th Avenue SW and Wal-Mart 
entrance intersections, south of the study area.  The 
existing 4th Street SW speed limits are 40 mph north of 
Oak Ridge Circle, 45 mph south of Oak Ridge Circle. 

 
According to Iowa DOT traffic count data, the average annual daily traffic (AADT) on 4th Street SW in 
2005 was 11,400 vehicles per day (vpd) north of Oak Ridge Circle.  However, the 2005 traffic counts 
were conducted prior to the opening of the new Wal-Mart store.  Based on recent (October 2007) peak 
hour traffic counts performed by Snyder & Associates, current daily traffic north of Oak Ridge Circle is 
estimated to be approximately 15,200 vpd.  Traffic count data is included in the appendix. 
 
 
 
 

Oak Ridge Cr

Technology Pl

Looking north along 4th Street SW
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Land Uses 
 
Existing land uses along the corridor are predominantly commercial and industrial.  A small residential 
area exists along the west side of 4th Street SW, on the north side of the study area.  Additional 
residential development is occurring east of the study corridor, along 3rd Street SW.  Several new 
commercial and industrial developments are in process, planned or are being considered.  These include 
the following: 
 

• Phase 2 of the 4th Street Plaza (commercial center 
south of Technology Place) is expected to include 
approximately 18,000 SF of retail and office space. 

• First National Bank, north of Oak Ridge Circle 
• State Bank & Trust, currently under construction, 

south of 16th Avenue SW 
• Possible fast food restaurant on east side of 4th 

Street SW, near new Wal-Mart main entrance. 
• Redevelopment (possibly fast food or convenience 

store) of new Wal-Mart gas station outlot. 
• Dentist office on 3rd Street SW, near Hy-Vee. 
• Redevelopment of former Wal-Mart building to a 

hardware store and possibly a clothing store. 
• Possibly two or three new outlots near former Wal-Mart building. 
• Possible commercial/ retail multiple building development on east side of 4th Street SW, south of 

farm and fleet store. 
• Potential 16,000 SF expansion of existing industrial site in Waverly Business Park. 
• Potential new 10-20 employee business in Waverly Business Park.    

    
Projected Traffic  
 
For analysis purposes, short-term (2015) and long-range (2030) PM peak hour traffic projections were 
prepared.  Short-term projections were based on existing traffic volumes, anticipated background traffic 
growth (approximately 0.5% per year), and expected trip generation associated with the above proposed 
land uses.  Long-range forecasts assume full build-out along the corridor, consistent with the City’s 
Future Land Use Plan.  Existing and projected PM peak hour volumes are shown in Figures 3-5.  
Historic and projected daily traffic along 4th Street SW is shown in Table 1. 
 

Table 1 
Historic and Projected Daily Traffic 

4th Street SW 
 

Year Location 2001 2005 2007 2015* 2030* 
S. of 13th Ave. SW 13,300 12,700 14,900 23,800 30,800 
N. of Oak Ridge Cr.  11,500 11,400 15,200 22,800 29,000 
S. of Oak Ridge Cr. 10,500 10,600 14,600 20,800 26,100 

     *Projected Traffic 
 
 
 

4th Street Plaza commercial center



 Technology Place & Oak Ridge Circle Realignment Traffic Study Page 3 
 

J:\2007_Projects\107.0561\Correspondence\Reports\traf study final.doc Snyder & Associates, Inc. 

Intersection Capacity Analysis 
 
Peak hour analyses were conducted for the study intersections for existing (2007), short-term (2015) and 
long-range (2030) conditions.  Analyses were performed for existing geometry, proposed initial 
improvements, and proposed ultimate improvements.  Analyses were conducted in accordance with the 
Highway Capacity Manual, 2000 Edition (HCM) procedures, using Synchro, Version 6 traffic analysis 
software. 
 
At intersections, the average delay experienced by an entering vehicle is a function of traffic volume, 
turning movements, number of lanes, arrival patterns, lane widths and traffic control.  Intersection 
operations are categorized by equating average vehicular delay to Level of Service (LOS) criteria.  LOS 
A is the most desirable level with the least delay, while LOS F is the least desirable, experiencing the 
most delay.  LOS D is generally considered the minimum acceptable LOS in urban areas; however LOS 
E-F is typical for left turn and through movements from STOP controlled approaches to arterial streets 
during peak hours.  Table 2 contains control delay information and descriptions for each LOS. 

 
Table 2 

LOS Control Delay and Description 
 

Control Delay (sec/veh) 
LOS Signalized Stop Controlled Description 

A < or = 10 0-10 
Primarily free-flow operations; minimal delay and at signals many vehicles 
do not stop at all.   

B > 10-20 > 10-15 
Some delay although reasonably unimpeded operations; at signals more 
vehicles stop than with LOS A, but delay is minor. 

C > 20-35 > 15-25 
Generally stable operations although the number of vehicles stopping is 
significant. 

D > 35-55 > 25-35 Increased delay and the proportion of vehicles stopping at signals increases. 

E > 55-80 > 35-50 
Significant delays and at signals, it is possible for a motorist to wait 
through more than one cycle. 

F > 80 > 50 
Considered unacceptable to most drivers, extremely low speeds, high 
delays, high volumes and extensive queuing. 

 
Table 3 summarizes intersection average delay and LOS results for all scenarios analyzed.  Capacity 
analysis worksheets are included in the appendix.  
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Table 3 

Capacity Analysis Results  
PM Peak Average Delay (seconds/ vehicle)/ Level of Service* 

 
Intersection Year Intersection 

Geometry Control Delay/ LOS* 

2007 Existing Signal 4.2/ A 
2015 Existing Signal 6.9/ A 13th Ave SW 
2030 Existing Signal 13.7/ B 

2007 Existing E-W Stop EB: 43.0/ E 
WB: 29.1/ D 

2015 Existing E-W Stop >100/ F 
2030 Existing E-W Stop >100/ F 

16th Ave SW 

2030 Ultimate E-W Stop >100/ F 

2007 Existing E-W Stop EB: 29.0/ D 
WB: 33.3/ D 

2015 Existing E-W Stop >100/ F Technology Pl 

2030 Existing E-W Stop >100/ F 

2007 Existing E-W Stop  EB: 38.8/ E 
WB: 41.7 /E 

2015 Existing E-W Stop >100/ F Oak Ridge Cr 

2030 Existing E-W Stop >100/ F 
2007 Initial Signal 4.3/ A 
2015 Initial Signal 6.0/ A 
2015 Ultimate Signal 5.3/ A 
2030 Initial Signal 9.5/ A 

Realigned 
Technology Pl/ 
Oak Ridge Cr 

2030 Ultimate Signal 6.7/ A 
     * Overall intersection for signalized intersections, critical approach for unsignalized intersections. 

   
Capacity analysis results show that the stop-controlled Oak Ridge Circle approaches to 4th Street SW 
currently operate at LOS E.  Critical approaches at the 16th Ave SW and Technology Place intersections 
operate at LOS D-E.  As traffic levels along 4th Street SW increase, LOS F sidestreet operation is 
expected at all stop-controlled intersections.  The signalized 13th Avenue SW intersection currently 
operates at LOS A, and acceptable operations (LOS A-B) are expected with projected future traffic 
conditions.  It should be noted that signalized intersection and unsignalized approach delays and LOS 
cannot be directly compared.  Providing a traffic signal at an intersection will normally decrease 
sidestreet delays, but increase major street delays.       
 
With the proposed realignments and signalization of Technology Place and Oak Ridge Circle, LOS A is 
expected at this intersection for all scenarios analyzed.  Analysis of projected 2015 traffic conditions 
shows that average delay with proposed initial improvements is comparable to average delay with 
ultimate improvements (6.0 seconds vs. 5.3 seconds).  As traffic levels increase to projected 2030 levels, 
the average delay for initial improvements would be approximately 40% higher than the average delay 
for ultimate improvements (9.5 seconds vs. 6.7 seconds).  
 
Traffic Signal Warrant Analysis 
 
Manual on Uniform Traffic Control Devices (MUTCD) traffic signal warrant criteria were reviewed for 
the Technology Place and Oak Ridge Circle intersections.  Previous warrant analyses performed for the 
2005 study indicated that both intersections met Warrant 1 (Eight-Hour Vehicular Volume) criteria.  
However, 2007 peak hour traffic counts indicate that existing sidestreet approach volumes are lower 
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than 2005 counts.  With current estimated daily traffic volumes, MUTCD warrant criteria are not met at 
either intersection.  Traffic volumes at the Oak Ridge Circle intersection are close to meeting Warrant 1 
criteria, and additional traffic associated with planned development in the area would be expected to 
meet the criteria.  Warrant analysis worksheets are included in the appendix.     
 
Crash History 
 
Iowa DOT 2002-2006 crash data for the study area was reviewed.  In the five-year period, a total of 24 
crashes were reported.  A summary of the crash analysis is shown in Table 4.  Detailed summaries are 
included in the appendix. 
 

Table 4 
2002-2006 Crash History 

 
Location Number of 

Crashes 
Crash 
Rate Injuries Property 

Damage/ Crash 
Predominant Crash 

Types/ Causes 
4th Street SW & 13th 
Avenue SW 4 0.16/MEV 1 possible $5,575 2 rear-end 

2 broadside/ ran signal 
4th Street SW & 16th 
Avenue SW 5 0.21/MEV 1 possible $3,760 3 rear-end/ following too close 

4th Street SW & 
Technology Place 4 0.19/MEV none $2,350 2 sideswipe, same direction  

4th Street SW & Oak 
Ridge Circle 6 0.28/MEV 3 minor 

9 possible $ 7,583 3 rear-end/ following too close 
2 left turn/ FTYROW  

4th Street SW, non-
intersection 5 -- 3 minor 

3 possible $4,916 2 rear-end/ lost control 
2 animal related 

MEV= million entering vehicles 
FTYROW= failure to yield right of way 
 
Predominant crash types included rear-end, sideswipe and left turn crashes.  These crash types are 
typical of four-lane roadways without left turn lanes.  Intersection crash rates range from 0.16 to 0.28 
crashes per million entering vehicles, and are well below the statewide average crash rate for municipal 
primary highway/ city street intersections (0.9 crashes/ MEV).  The crash rate for the entire study 
corridor is approximately 323 crashes per hundred million vehicle miles (HMVM).  This rate is similar 
to the statewide average rate for municipal Iowa primary highways of 325 crashes per HMVM.    
 
Improvement Options 
 
Several initial improvement alternatives were considered as part of this study.  Following is a list of 
alternatives considered, with advantages and disadvantages of each: 
 
Option 1 – Do Nothing: This option would obviously be the least expensive, but would not address 
traffic operational and safety concerns.  As traffic levels increase along 4th Street SW, excessive delays 
will be experienced by sidestreet traffic, possibly resulting in increased occurrences of right angle 
crashes.  
  
Option 2 – Signalize Technology Place intersection or Oak Ridge Circle intersection:  Signalizing 
one of the intersections would provide acceptable traffic operations at that intersection, but would not 
significantly affect operations at the other intersection.  Based on recent traffic counts, existing volumes 
on Technology Place are not likely to meet MUTCD traffic signal warrant criteria in the near future. 
 


