Aspen Business Park | 414 South 17 Street, Suite 107 | Ames, lowa 50010

Traffic Memorandum

DATE: March 6, 2014
TO: Damion Pregitzer, P.E.
FROM: Scott Williams, P.E.

RE: Left-Turn Lane Warrants

Quarry Estates Subdivision, Ames, |IA
FOX P/N 5343-12A

1.0 BACKGROUND

This memorandum summarizes the results of a traffic analysis for the proposed Quarry Estates
Subdivision located southeast of the intersection of W 190th Street and Grant Avenue in Ames,
lowa. A proposed layout of Quarry Estates Subdivision is included as Figure 1.

This study is based on a Traffic Impact Study completed for the Rose Prairie Subdivision by HWS
Consulting Group in May 2008. That study evaluated future traffic impacts within the area
bounded by GW Carver Avenue on the west, Grand Avenue (US 69) on the east, Bloomington
Road on the south, and 190th Street on the north. The proposed Quarry Estates Subdivision is
located within the boundary of the previous study area.

The purpose of this study is to evaluate whether dedicated left-turn lanes are warranted at
entrances to the proposed subdivision. The approach of this study is to evaluate the
intersections based on Year 2030 Full Build traffic volumes from the 2008 Rose Prairie Traffic
Impact Study (which were modeled but not included in that earlier report). Synchro output
from the earlier study is included as Appendix A. A previous Traffic Memorandum by FOX
Engineering titled, “Trip Generation Rates, Quarry Estates Subdivision, Ames, IA, July 25, 2014”,
confirmed that trip generation rates estimated for Quarry Estates in the 2008 Rose Prairie
Traffic Impact Study are similar to rates based on the current planned development.
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Figure 1 - Quarry Estates Subdivision
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2.0 FUTURE TRAFFIC CONDITIONS

2.1 Year 2030 Full Build - Traffic Volumes

This scenario includes not only the full build out of Quarry Estates Subdivision, but full build
out of all development areas within the limits of the 2008 Rose Prairie Traffic Impact Study.
Peak hour volumes for the W 190th Street and Grant Avenue intersection are shown in
Appendix B. Year 2030 Full Build volumes were superimposed (in red) on the Year 2030
Base Traffic Volumes figure from the earlier study. Those peak hour turn volumes were
used to estimate peak hour volumes on the roadway segments adjacent to the W 190th
Street and Grant Avenue intersection, as shown on the figure. As the proposed entrances to
the Quarry Estates Subdivision are all near this intersection, advancing and opposing
volumes for each entrance were based on these peak hour volumes.

2.1 Year 2030 Full Build - Trip Distribution

Trip distribution for the Full Build scenario was included in the 2008 Rose Prairie Traffic
Impact Study, and is included in Appendix C. At that time, it was estimated that 35% of the
site generated traffic would enter the roadway network onto Grant Avenue, and 65% of the
site generated traffic would enter the network onto W 190th Street. As currently planned,
the development includes a single entrance to the subdivision from Grant Avenue and two
entrances from W 190th Street. Based on the proposed site layout, this distribution seems
reasonable. For purposes of this study, we’ve assumed a similar distribution:

Grant Avenue / Ada Hayden Road intersection - 34%

W 190th Street / McFarland Avenue intersection - 33%
W 190th Street / Ada Hayden Road intersection - 33%

Table 1: Comparison of Peak Hour Trips

Trips
AM PM

In Out In Out
Quarry Estates Subdivision 32 105 113 64
(from Trip Generation - Quarry Estates Subdivision, Ames, IA, July 25, 2014)
Intersection
Grant Ave. / Ada Hayden Rd. intersection (34%) 11 36 38 22
W 190th St. / McFarland Ave. intersection (33%) 11 35 37 21
W 190th St. / Ada Hayden Rd. intersection (33%) 11 35 37 21
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2.3 Left Turn Lane Warrants

Evaluation of whether dedicated left turn lanes are warranted at proposed entrances to the
Quarry Estates Subdivision is based on Chapter 2 of “National Cooperative Highway
Research Program (NCHRP) Report 457 - Evaluating Intersection Improvements: An
Engineering Study Guide”.

This guidance document “suggests the following guidelines should be used to determine
when to provide a left-turn bay on the major road of a two-way stop-controlled
intersection:
1. A left-turn lane should be considered at any median crossover on a divided, high-
speed road.
2. A left-turn lane should be provided on the unstopped approach of a high-speed
rural highway when it intersects with other arterials or collectors.
3. A left-turn lane is recommended on the unstopped approach of any intersection
when the combination of intersection volumes intersect above or to the right of the
appropriate trend line shown in Figure 2-5”.

Of the three guidelines described, only item 3 applies to the proposed entrances to Quarry
Estates Subdivision. Use of Figure 2-5 requires determination of opposing volume, the
advancing volume, and the operating speed. Advancing and opposing volumes for each
entrance were based on calculations described in Section 2.1. Percentage of left-turning
vehicles were based on calculations described in Section 2.2. It should be noted that 100%
of AM and PM trips into the proposed development were assumed to be left-turns. This
results in conservative results, as a portion of the trips into the development are likely not
left-turns. 85th percentile speeds were assumed to be 5 mph above the posted speed limits
for Grant Avenue and W 190th Street. Results of the analysis described in NCHRP 457 are
included in Appendix D.

3.0 CONCLUSIONS

The results of this analysis indicate that dedicated left-turn lanes are not warranted on Grant
Avenue or W 190th Street, at proposed entrances to Quarry Estates Subdivision.
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Appendix A
Synchro Output
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HCM Unsignalized Intersection Capacity Analysis Synchro 6 Report
4: 190th Street & Grant Avenue 4/18/2008
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Appendix B

Peak Hour Volumes
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Appendix C

Trip Distribution
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Appendix D
Left-Turn Warrants

(from NCHRP 457)
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