
 
 

 
S:\JCCOG\TRANS\Traffic Studies\Turn Lane Warrant Study\Hoover Highway & Co Line\MPOJC - West Branch traffic 
study.doc 1 | P a g e  

 
 
 
 
 
 
 
 
Date: June 17, 2014 

To:  Dave Schechinger, V-K Engineering 
Greg Parker, Johnson County Engineer 

From:  Kris Ackerson, Assistant Transportation Planner 
 Brad Neumann, Assistant Transportation Planner 

Re:  The Meadows Subdivision traffic impact analysis 

 
Per your request, the following memorandum provides our assessment of the potential traffic 
impacts related to The Meadows Subdivision in West Branch. 

Existing conditions  

The study area generally is along West Main Street (County Road F44) between Lower West 
Branch Road SE in Johnson County and Scott Drive in the City of West Branch. County Road 
F44 (Herbert Hoover Highway) turns into West Main Street within the West Branch city limits. 
The highway is a paved rural two-lane east-west corridor with open ditches and narrow 
shoulders. The study area includes three private farm access drives west of Johnson Cedar 
Road and six private drive access points between Johnson Cedar Road and Scott Drive. There 
is one four-way intersection at Johnson Cedar Road and three three-way intersections: at West 
Branch High School, at Community State Bank, and at Pedersen Street. Traffic does not stop at 
any point on West Main Street in the study area. 
 
Image 1: Access points (white dots) within the study area 

 
 
In 2010, the Iowa DOT conducted traffic counts on Main Street east of Johnson Cedar Road 
and calculated an average daily traffic volume of 3,160 vehicles per day. 
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In the past ten years, there have been three collisions at the intersection of F44 (Johnson Cedar 
Road) – see enclosed collision report. All three occurred during daylight hours and under snowy 
conditions. Two of the collisions involved two vehicles and one collision was a single vehicle 
incident. 

Speed and Volume Analysis 
 
Staff recorded average daily traffic volumes and speeds over a three day period on West Main 
Street (F44) between Lower West Branch Road and Scott Drive on April 22-25, 2014. The 85th 
percentile speed is a term for the speed at which 85% of vehicles are traveling at or below, and 
is considered to be an indication of the speed of a safe and reasonable motorist (Speed Zoning 
information is attached).  
 

 
 
The 85th percentile speeds on West Main Street in the 50 mph zone were recorded at 55 mph in 
the westbound lane and 54 mph in the eastbound lane. The 85th percentile speeds in the 35 
mph speed zone (in front of the high school) were 36-37 mph. The 85th percentile speeds in the 
25 mph speed zone were 38-42 mph.  The 85th percentile speeds on northbound Johnson 
Cedar Road were 36 mph (ADT/speed summary pages are attached).  
 
The 85th percentile speeds in our study indicate that the current posted speeds are appropriately 
set except the 25 mph zone where the high speeds are likely due to the open, mostly 
undeveloped (fewer access points) nature of the area. Although the area is predominantly 
residential, the houses are set back similar to a more rural setting allowing for good sight 
distance. We recommend leaving the posted speed limits at their current levels and moving the 
35 mph speed zone further east to Scott Drive. The data indicates that drivers are generally 
comfortable driving faster than 25 mph. Alternatively, increased enforcement should be 
considered if the speed limit remains at 25 mph.  Radar feedback speed signs could also be 
considered in the 25 mph posted zone.  
 

35 mph 25 mph 

50 mph 
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Figure 1: Traffic volume and speed data (April 22-25, 2014) 

 
 
 
Proposed development 

Based on the plat of The Meadows Subdivision, 151 dwelling units are proposed. As proposed, 
the development includes three access points to neighboring properties; one to the east, one 
access point on Main Street (south), and two on Johnson Cedar Road (west).  

Table 1: Projected trip generation for The Meadows Subdivision 

Description Single Family

Dwellings 151

Weekday daily traffic rate/dwelling 9.57

Total Daily Trips 1445

AM peak period rate 0.75

PM peak period rate 1.01

Total AM Peak Trips 113

AM In* 28

AM Out* 85

Total PM Peak Trips 153

PM In* 95

PM Out* 58

* Rates and entering/exiting ratios from Institute of Transportation Engineers  

Additionally, the school district proposes expanding the high school campus to also include 
middle school students at the same campus. The following table outlines the traffic volumes 
entering/exiting for the combined facility based on the current number of middle and high school 
students provided by the School District. 
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Table 2: Projected trip generation for combined middle/high school 

Description High School Middle School Total

Students 250 258 508

Weekday daily traffic rate 1.71 1.62 n/a

Total Daily Trips 428 418 845

AM peak period rate 0.41 0.53 n/a

PM peak period rate 0.14 0.15 n/a

Total AM Peak Trips 103 137 239

AM In* 71 75 146

AM Out* 32 62 93

Total PM Peak Trips 35 39 74

PM In* 16 20 37

PM Out* 19 19 37

* Rates and entering/exiting ratios from Institute of Transportation Engineers  

Sight Distance 
 
The posted speed limit is 50 mph at the intersection of West Main Street and Johnson Cedar 
Road – the 85th-percentile speed is 55 mph. As development occurs eastbound vehicles are 
more likely to encounter a vehicle stopped in the roadway as it waits for an opportunity to turn 
left (north). In this case, trailing vehicles need adequate time to slow and/or stop without 
colliding; the Geometric Design of Highways and Streets manual recommends a stopping sight 
distance of 495 feet on roadways with design speeds of 55 mph. However, the existing sight 
distance for motorists looking west from the north and south legs is approximately 390 feet and 
375 feet, respectively. 
  
The sight distance concerns have not resulted in a collision history but could lead to collisions 
as development occurs and traffic volumes increase. To improve visibility, the west leg of the 
intersection could be lowered, the intersection could be moved east 150 feet or more, and/or a 
left-turn lane could be added for eastbound to northbound turning movements. 
 
Turn-lane analyses 

The following turn lane warrant analyses are based on the following assumptions and can be 
adjusted upon request by the city: 

 To be conservative, school traffic projections are based on combined high school and 
middle school student body (508 students). 

 Although afternoon peak hours are earlier for schools than residential development, to 
be conservative we used the peak hour traffic levels for both uses to evaluate the turn 
lane warrants. 

 Incoming student traffic is split 60% coming from the east and 40% from the west. 

 Based on the school district’s preliminary concept plan for the joint middle and high 
school campus, we assume all entering/exiting traffic will utilize one driveway on Main 
Street – not via Johnson Cedar Road. 

 We assume Dawson Drive and the new school access drive will be located across from 
each other, creating a four way intersection.  
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 Morning peak hour trips are split 25% entering and 75% exiting the development. 
Afternoon peak hour trips are split 63% entering and 37% exiting the development. 

 We assume half of incoming and outgoing traffic from The Meadows Subdivision will 
utilize Dawson Drive and the other half will utilize Johnson Cedar Road. 

Main Street / Dawson Drive / school campus access 

We project this intersection would carry approximately 4,300 vehicles per day – existing traffic 
(3,160 vehicles), plus middle school traffic (418 vehicles) and half of The Meadows Subdivision 
traffic (722 vehicles) – if/when the school is expanded and The Meadows Subdivision is fully 
developed. This level of traffic on Main Street is substantially higher than the minor side streets 
(Dawson Drive and school access).  

Based on projected volumes and the assumption that Dawson Drive and the new school access 
will meet at the same point on Main Street, turn lanes will not be warranted when The Meadows 
Subdivision is built-out and the middle school and high school are joined (Figures 2-5). 
However, as development north and east of The Meadows Subdivision continues the need for 
additional infrastructure (e.g. turn lanes, roundabouts, curb and gutter) on Main Street may 
arise. 

The following outlines an all-way stop analysis for the Main Street/Dawson Drive/school campus 
access.  To warrant an all-way stop controlled intersection, one of the following four criteria 
found in the Manual on Uniform Traffic Control Devices (MUTCD) must be satisfied: 
 

A. Where traffic control signals are justified, the multi-way stop is an interim measure that 
can be installed quickly to control traffic while arrangements are being made for the 
installation of the traffic control signal. 

 A traffic signal is not planned; therefore Warrant A is not met. 
 

B. A collision problem, as indicated by 5 or more reported collisions in a 12-month period 
that are correctable by a multi-way stop installation. Such collisions include right- and 
left-turn collisions as well as right-angle collisions. 

 Since the proposed intersection does not exist, we cannot evaluate this 
criterion, therefore Warrant B is not applicable.  

C. Minimum volumes: 

1. The vehicular volume entering the intersection from the major street approaches 
(total of both approaches) averages at least 300 vehicles per hour for any 8 
hours of an average day. 

 Traffic on the Main Street approaches entering the intersection do not exceed 
300 vehicles per hour for eight hours, therefore Warrant C1 is not met. 

 
2. The combined vehicular, pedestrian, and bicycle volume entering the intersection 

from the minor street approaches (total of both approaches) averages at least 
200 units per hour for the same 8 hours, with an average delay to minor-street 
vehicular traffic of at least 30 seconds per vehicle during the highest hour. 

 We do not project traffic from the (north) Dawson Drive or school drive 
(south) approaches entering the intersection will average 200 vehicles per 
hour for eight hours. The delay to minor street traffic, especially vehicles 



 
 

 
S:\JCCOG\TRANS\Traffic Studies\Turn Lane Warrant Study\Hoover Highway & Co Line\MPOJC - West Branch traffic 
study.doc 6 | P a g e  

exiting the school property, could exceed 30 seconds per vehicle. Therefore, 
Warrant C1 could be studied further by modeling the projected delay 
using Synchro Software. This should be monitored as development 
occurs. 

 
3. If the 85th-percentile approach speed of the major-street traffic exceeds 40 mph, 

the minimum vehicular volume warrants are 70 percent of the above values. 

 The 85th percentile speeds in the 35 mph speed zone (in front of the high 
school) were 36-37 mph; therefore Warrant C3 is not met.  

 
D. Where no single criterion is satisfied, but where Criteria B, C1, and C2 are all satisfied to 

80 percent of the minimum values. Criterion C3 is excluded from this condition. 

 Criterion C2 requires further study; therefore Warrant D is not evaluated.  
 
Four additional optional criteria are available to use based on engineering judgment. 
 

I. The need to control left-turn conflicts 

 The intersection design does not create visibility issues. Staff does not 
anticipate a significant number of left-turn conflicts; therefore optional 
Warrant I is not met. 

 
II. The need to control vehicle/pedestrian conflicts near locations that generate high 

pedestrian volumes; 

 We do not project a high volume of pedestrians at this intersection. As such, 
staff does not anticipate a high number of pedestrian conflicts. Therefore, 
optional Warrant II is not met. 

 
III. Locations where a road user, after stopping, cannot see conflicting traffic and is not able 

to reasonably safely negotiate the intersection unless conflicting cross traffic is also 
required to stop; and 

 The intersection design does not create visibility issues, therefore optional 
Warrant III is not met. 

 
IV. An intersection of two residential neighborhood collector (through) streets of similar 

design and operating characteristics where multi-way stop control would improve traffic 
operational characteristics of the intersection. 

 Main Street is a higher volume, arterial street relative to the lower volume 
minor approaches. The addition of an all-way stop would impede traffic 
efficiency by introducing more delay to the eastbound and westbound traffic, 
therefore optional Warrant IV is not met. 

 
Warrant Summary – Warrants A, B, C1, C3, and D were not met, nor were any of the four 
optional warrants; Warrant C2 could be studied further. As such, and all-way stop control is not 
recommended at this time as it would introduce more delay for eastbound and westbound 
motorists and lower the level of service throughout the day.  Based on traffic engineering 
practices the side streets should be stop controlled and Main Street uncontrolled.  
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Figure 2: Morning peak hour westbound left turn lane warrant at Dawson/Main St/School 

 

Figure 3: Afternoon peak hour westbound left turn lane warrant at Dawson/Main 
St/School 
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Figure 4: Morning peak hour eastbound left turn warrant at Dawson/Main St/School 
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Figure 5: Afternoon peak hour eastbound left turn warrant at Dawson/Main St/School 
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Main Street / Johnson Cedar Road Intersection 

Based on peak hour traffic counts (Tables 3 and 4) and the projected traffic volumes generated 
by The Meadows Subdivision, a left-turn lane is not warranted for eastbound traffic during the 
morning peak hour (Figure 5). The afternoon peak hour calculation indicates an eastbound left 
turn is also not warranted (Figure 6), but two additional factors should be considered. First, the 
intersection has limited sight distance for eastbound vehicles approaching the intersection, 
which could lead to an increase in rear-end collisions as the volume of left-turning (east- to 
northbound) traffic increases. Additionally, if the actual volume of left-turning traffic during the 
PM peak hour is eighteen or more cars higher than projected in this report due to adjacent 
development, then a left-turn lane will be warranted. As a result, staff recommends that the City 
install a left-turn lane for eastbound vehicles when Gilbert Drive and Orange Street are 
connected to Johnson Cedar Road, at which time Johnson Cedar Road should also be 
reconstructed. 

Table 3: Morning peak hour data collected April 22, 2014 

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds

07:15 AM 1 20 0 0 0 60 4 0 0 0 1 0 5 0 5 0

07:30 AM 2 25 0 0 1 47 2 0 0 0 0 0 6 0 10 0

07:45 AM 4 35 0 0 0 31 5 0 0 0 0 0 12 0 8 0

08:00 AM 6 27 1 0 0 57 2 0 0 0 0 0 13 0 7 0

Total 13 107 1 0 1 195 13 0 0 0 1 0 36 0 30 0

HERBERT HOOVER          

Eastbound

HERBERT HOOVER          

Westbound

JOHNSON CEDAR           

Northbound

JOHNSON CEDAR           

Southbound

 

Table 4: Afternoon peak hour data collected April 24, 2014 

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds

04:30 PM 3 50 0 0 0 25 10 0 0 0 0 0 3 0 5 0

04:45 PM 4 39 0 0 0 26 1 0 0 0 0 0 5 0 1 0

05:00 PM 4 43 0 0 0 33 6 0 0 0 0 0 8 0 6 0

05:15 PM 10 55 0 0 0 17 2 0 0 0 0 0 7 0 0 0

Total 21 187 0 0 0 101 19 0 0 0 0 0 23 0 12 0

HERBERT HOOVER          

Eastbound

HERBERT HOOVER          

Westbound

JOHNSON CEDAR           

Northbound

JOHNSON CEDAR           

Southbound
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Figure 6: Morning peak hour eastbound left turn warrant at Main St/Johnson Cedar Road 

Figure 7: Afternoon peak hour eastbound left turn warrant at Main St/Johnson Cedar 
Road 
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Vehicle access control and street cross-sections 

Main Street and Johnson Cedar Road are currently, and will continue to be, arterial roadways 
providing access through West Branch. As such, future access points should be limited. This 
approach will facilitate increasing traffic volumes and minimize collisions as development 
continues within West Branch. 

If it has not already, the city may want to consider adopting a policy to obtain right-of-way from 
abutting properties as they develop along Main Street and Johnson Cedar Road to 
accommodate future turn lanes, roundabouts, and/or curb and gutter. Developing a concept 
plan for future infrastructure needs, based on broader traffic forecasting, could be a helpful tool 
at this stage to identify potential right-of-way needs. Additionally, as development occurs the city 
should continue requiring sidewalks along all streets to provide pedestrian connectivity. 

The cross-section for the Main Street corridor will ultimately depend on the frequency of access 
points. A two lane cross-section that is 35 feet from back-of-curb to back-of-curb would provide 
two travel lanes (24 feet) and two bike lanes (10 feet), and at intersections where turn lanes are 
warranted two travel lanes (24 feet) and one turn lane (11 feet) could be striped. The provision 
of bike lanes and sidewalks will enable the City to access grant funds, including DOT’s Iowa 
Clean Air Attainment Program (ICAAP), for ‘complete streets’ projects, and allow students to 
bike to school. 

If the City permits single family residences to front West Main Street with driveways at the 
street, then a three lane cross-section should be considered. 

The recommended street cross-section on Johnson Cedar Road could be a 31-foot (back of 
curb to back of curb) neighborhood collector, including flattening of the vertical curves to ensure 
proper sight distances are provided. 
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Pedestrian crosswalk location and signage 

The preferred location for crosswalks is at street intersections. Staff recommends a school 
crosswalk at a single intersection of Main Street, Dawson Drive, and the school access drive. To 
highlight the crosswalk, the following signage and pavement markings should be considered on 
Main Street: school speed zone (20-25 mph); continental crosswalk markings; school advance 
warning signs; and school crosswalk warning (see flashing LED sign option enclosed). 

 

 

 

 

 

 

 

 

 

 

 
Currently there are no sidewalk connections across Main Street at Pedersen Street and Scott 
Drive, although bot intersections have sidewalks on both the north and south side of the street. 
These intersections could be enhanced with north-south sidewalk extensions, and no signs or 
pavements markings would be necessary.  
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Recommendations 
 
The following list of recommendations summarizes the potential improvements and 
enhancements that should be considered as The Meadows Subdivision is developed: 
 
Speeds 

 Staff recommends leaving the posted speed limits at their current levels. 

 Consider moving the 35 mph speed zone on Main Street further east to Scott Drive.  The 
data indicates that drivers are generally comfortable driving at much higher speeds in 
this 25 mph zone. Increased enforcement should be considered if the speed limit 
remains 25 mph. 

 Consider installing radar feedback speed signs in the 25 mph posted zone. 
 
Dawson Drive/School Access 

 Align Dawson Drive with the new school entrance to create a four-leg intersection, which 
will improve traffic circulation. 

 Consider requesting a detailed analysis from the school district evaluating the pros and 
cons of separated entrance and exit points from the school property to improve 
circulation, reduce queuing, and prevent turning conflicts from motorists entering the 
school driveway from the east at the same time motorists are attempting to turn left 
(toward employment centers) out of the school exit. 

 Install a signed and painted crosswalk at this new four-way intersection. Consider LED 
crosswalk warning system and proper signage. 

 Connect existing trail along the south side of West Main Street to this intersection. 
 
Main Street/Johnson Cedar Road Intersection 

 The preferred option is to flatten the s-curve, including modifications to the vertical curve, 
of the west leg to improve sight distance. This would reduce the potential for rear end 
collisions on Main Street and improve visibility for entering traffic on Johnson Cedar 
Road – allowing the school to utilize the south leg as a secondary access to their 
property.  

o Staff recommends that the City install a left-turn lane for eastbound vehicles 
when Gilbert Drive and Orange Street are connected to Johnson Cedar Road, at 
which time Johnson Cedar Road should also be reconstructed. 

 Alternatively, shift the north leg of Johnson Cedar Road east approximately 150-200 
feet, based on engineering analysis, to achieve the minimum stopping sight distance of 
495 feet.  

o Consider vacating the south leg of Johnson Cedar Road, but provide access to 
ball fields from campus; and/or 

o Consider a secondary access point for the school. If the intersection is realigned 
it could be provided by Johnson Cedar Road.  

 
Street Section 

 As development proposals are submitted to the City, consider obtaining additional right-
of-way as needed for long term capacity of West Main Street and Johnson Cedar Road.  
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 A two lane cross-section that is 35 feet from back-of-curb to back-of-curb would provide 
two travel lanes (25 feet) and two bike lanes (10 feet), and at intersections where turn 
lanes are warranted two travel lanes (24 feet) and one turn lane (11 feet) could be 
striped.  

 Utilize the Statewide Urban Design and Specifications manual for cross section 
recommendations.  

 Consider lowering some of the hills on Johnson Cedar Road near the development 
access. 

 The recommended street cross-section on Johnson Cedar Road would be a 31-foot 
(back of curb to back of curb) neighborhood collector, including flattening of the vertical 
curves to ensure proper sight distances are provided. This project is recommended at 
the time when Orange Street and Gilbert Drive intersect at Johnson Cedar Road. 

 Continue the city’s policy of requiring sidewalks on both sides of streets as development 
occurs, including the north side of Main Street between Scott Drive and Dawson Drive. 
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Source: http://www.tapconet.com/solar-led-division/rectangular-rapid-flash-beacons/
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