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INTRODUCTION

In 2009, the Oregon Legislature provided funds for the planning, design, and construction of the
Brookwood/Helvetia interchange with US 26 as part of House Bill 2001, the Oregon Jobs and
Transportation Act (JTA). The project will improve the interchange by reducing congestion and
increasing safety. The JTA provides $45 million of the $70 million total cost of the interchange,
which includes the following elements:
* Constructing a new westbound US 26 to southbound Brookwood Parkway exit loop ramp
* Reconstructing the westbound entrance ramp
* Widen the structure of the overcrossing to allow for up to six travel lane and the
associated shoulders, bicycle, and pedestrian needs on Brookwood Parkway
* Extending the northbound right-turn lane from Brookwood Parkway to the eastbound US
26 on-ramp
* Provide for at least two north and southbound through lanes on Brookwood Parkway
through the interchange

This technical memorandum provides the data, analysis, and conclusions of the traffic-related
impacts of the proposed ultimate design within the JTA study area, as well as potential phases of
the project from phase 1 through the ultimate design.

The JTA study area is focused on the US 26/Brookwood/Helvetia interchange. As shown in
Figure 1, the JTA study area includes US 26 operations at the interchange and operations on
Brookwood/Helvetia from Schaff Road on the north to just north of Huffman Road on the south.

PHASING ALTERNATIVES

As shown in Figure 2, there are three potential phases, in addition to a no-build alternative, that
are being studied as potential phases leading up to an ultimate design. The three initial phases
are described below. Note that two designs for phase two were studied, with the intention of
identifying the one that best meets the needs of the transportation system as a whole. The phases
were analyzed for opening day (2015), interim year, and ultimate design year (2035).

No-Build:

There are currently no planned transportation improvement projects within the JTA study area;
therefore, the no-build alternative lane configurations were identical to the existing lane
configurations. While the shoulders on both sides of the Brookwood/Helvetia overcrossing are
wide enough to accommodate pedestrians and/or bicyclists, there are no designated pedestrian or
bicycle facilities within the JTA study area. Brookwood to the south has a posted speed limit of
55 miles per hour while Helvetia to the north is not posted and is governed by the basic rule.
Figure 3 graphically depicts the lane configurations for existing and no-build.

Phase 1, New Loop Ramp:

This alternative includes the addition of a loop ramp from a new westbound US 26 off-ramp to
southbound Brookwood Parkway. The one-lane off-ramp would widen to two lanes once the
single exit lane clears the Brookwood/Helvetia overpass structure and begins to curve as it
approaches Brookwood/Helvetia. The loop ramp would provide for two right-turn lanes through
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the signalized interchange ramp terminal. The loop ramp would connect to Brookwood/Helvetia
in the location of the current Jacobson intersection. The westbound on-ramp would be shifted
north to the location of the current Jacobson intersection. The Jacobson Road connection, in
turn, would be shifted about 700 feet to the north. The section of Helvetia between the new
Jacobson Road connection and the new westbound off ramp will be widened to accommodate a
four lane cross section. The current westbound off-ramp would remain in its current location,
but the allowable movements would be limited to right turns off of the freeway only. The lane
geometry of the west approach to the eastbound ramp terminal would be slightly modified; the
current left turn lane would become a shared left, through, right turn lane. Additionally, a
roughly 900 foot northbound right-turn lane from Brookwood to the eastbound US 26 on-ramp
would be provided to accommodate queuing emanating from the ramp-meter. Figure 4
graphically depicts the lane configurations for Phase 1.

Phase 2, Increase Westbound-to-Southbound Capacity:

As land use served by the Brookwood/Helvetia interchange develops, traffic volumes at the
interchange will increase, eventually exceeding the operational capacity of the Phase 1
improvements. Phase 2 provides additional capacity at the interchange primarily to serve
westbound-to-southbound traffic flow. Two options have been developed for this phase: Option
A and Option B. Which option is needed first will depend on where traffic volumes increase over
time. The two Phase 2 options are described below, along with an indication of which particular
movements benefit from additional capacity provided in the phase.

Phase 2, Option A, Widen Southbound Brookwood/Helvetia:

This alternative builds upon the capacity enhancements of Phase 1 by widening southbound
Brookwood/Helvetia to three lanes from the loop ramp south to either Huffman Street or
Evergreen Parkway, which are south of the JTA study area. This option provides additional
capacity southbound on Brookwood/Helvetia to help accommodate growth in the total traffic
moving through the westbound and eastbound ramp terminal intersections, including traffic from
the loop ramp, southbound traffic on Helvetia, and traffic on the US 26 westbound off-ramp. It
does not provide additional capacity on US 26. Figure S graphically depicts the lane
configurations for Phase 2, Option A.

Phase 2, Option B, Two-Lane Loop Ramp Exit:

This alternative builds upon the capacity enhancements of Phase 1 by widening the one-lane loop
ramp to two lanes. This widening results in one dedicated and one choice lane off of US 26 to
the loop ramp. This option provides additional capacity on westbound US 26 to help
accommodate growth in traffic on the loop ramp. It does not provide additional capacity on
Brookwood/Helvetia. Figure 6 graphically depicts the lane configurations for Phase 2, Option
B.

Phase 3, Ultimate Design:

This alternative combines the improvements of Phase 1, Phase 2A, and Phase 2B and results in a
two-lane off-ramp from westbound US 26, a two-lane loop ramp, two right-turn lanes from the
loop ramp to southbound Brookwood Parkway and three southbound through lanes on
Brookwood to south of the JTA study area. Phase 3 would also include the relocation of
Jacobson roughly 700 feet north on Helvetia, an additional right-turn lane from eastbound US26
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to southbound Brookwood, and an additional 900 feet of storage length for the northbound right-
turn from Brookwood to US 26 eastbound. Figure 7 graphically depicts the lane configurations
for Phase 3.

EXISTING TRAFFIC VOLUME DEVELOPMENT

Oregon Department of Transportation’s (ODOT) Transportation Planning Analysis Unit (TPAU)
has developed procedures for calculating current year traffic volumes from traffic count data.
The procedure is outlined in the Analysis Procedure Manual (APM) and is used to determine the
30th highest hour volumes for existing analysis.

Initial raw count data was collected on Wednesday, May 25, 2011 at the following locations:
* Helvetia Road and Schaff Road
* Helvetia Road and Jacobson Road
* Brookwood Parkway and US 26 Westbound Ramp Terminal
* Brookwood Parkway and US 26 Eastbound Ramp Terminal
* Brookwood Parkway and Meek Road
* Brookwood Parkway and Huffman Street

Traffic data for all of the above locations were collected for a three-hour AM peak period (6 to 9
AM) and three-hour PM peak period (4 to 7 PM), with the exception of the two ramp terminals.
Both ramp terminals were counted for a 16-hour period from 5 AM to 9 PM.

The raw data was processed, and the peak hours for the AM and PM periods were identified. A

common peak hour was chosen based upon a majority of intersection counts with the same peak
hour. The common peak hour chosen was 7:30 to 8:30 for the AM peak period and 4:30 to 5:30
for the PM peak period. The existing traffic count information is summarized in Appendix A.

The 30th highest hour traffic volumes are calculated by applying a seasonal factor to the peak
hour volumes. Automatic Traffic Recorder (ATR) Characteristic Tables were used for
calculating seasonal adjustment factors, because representative ATRs were easily identified. The
ATR closest to the JTA study area with similar traffic flows, area type, and lane configurations
was used. For locations on US 26, the ATRs with similar characteristics are:

e 09-007 (US 97; MP 135.95; The Dalles-California Highway; 0.49 mile south of Empire
Avenue

e 20-011 (OR 569; MP 12.00; Beltline Highway; 0.76 mile west of I-5

A seasonal factor of 1.04 was determined for ATR 09-007. This seasonal factor was calculated
by comparing five years’worth of ATR data (from 2005 to 2009) averaged for the count month
(May) and June. The average for both months was used in accordance with APM procedures that
suggest that when counts are near the end of a month, they should be averaged with data from
the following month. The average ATR data from May/June was compared with the peak month
at the ATR (generally August for most of the five years). The lowest percent and highest percent
of overall Average Daily Traffic (ADT) were removed from the data set, and the remaining three
years of count month data (May/June) were compared to the peak month data, yielding a
seasonal adjustment factor of 1.04.

David Evans & Associates, Inc. BY(a Page 3



JTA Brookwood/Helvetia Interchange Analysis January 2012

A similar procedure was completed for ATR 20-011, with the resultant seasonal factor calculated
to be 1.05. Taking the average of the two seasonal factors calculated from the ATRs results in a
seasonal factor of 1.05. This factor is then applied to all of the raw count turning-movement
volumes from the data collection effort. The seasonally adjusted volumes were input into
Synchro and balanced accordingly. To err on the side of caution, it is preferable to add traffic to
the system instead of removing it, and that approach was taken whenever possible. A spreadsheet
detailing the calculations used in developing the seasonal adjustment factors are found in
Appendix B.

After the application of the annual and seasonal factors, traffic volumes were balanced across the
JTA study area to account for the lack of traffic sources or sinks along Brookwood
Parkway/Helvetia Road between Schaff Road and Huffman Street. The majority of the
differences in traffic volumes were small, on the order of 5 to 20 vehicles; however, there was a
difference of 190 vehicles in the southbound direction between the westbound and eastbound
ramp terminals.

To validate the May ramp terminal counts, additional data was collected on Wednesday, July 20,
2011, at both the eastbound and westbound ramp terminals, as well as one location on US 26
between the Cornelius Pass and Brookwood/Helvetia interchanges. The existing traffic counts
for both May and July are in Appendix A.

The July counts resulted in no imbalance of volumes between the eastbound and westbound
ramp terminals and were deemed more accurate than the original May counts. The July ramp
terminal counts were used, with the exception of a few isolated turning-movement volumes
to/from US 26. At specific turn locations, the higher May counts were used. Volume was then
added to the northbound and southbound through movements to balance the corridor.

The resultant volumes are balanced between the ramp terminals and use the highest volumes
collected for the individual ramp terminal movements, which is a conservative approach in
determining operations for the ramp terminals. Figure 8 depicts existing year 2011 30" highest
hour turning movement volumes. All volumes shown are in vehicles (NOT Passenger Car
Equivalents).

Pedestrian and bicycle counts were conducted at the same time as the vehicular volume counts.
The non vehicular count volumes were very low, indicative of a rural high vehicular speed
interchange with no dedicated pedestrian or bicycle facilities. The JTA study area intersections
served, at maximum, one pedestrian and three bicycles per hour.

2035 VOLUME DEVELOPMENT

For volume development, the ODOT APM methods were used. To convert model volumes to
design hour volumes the link-based method, was followed, as instructed by the APM. The two
most commonly used link based methods are the growth method and the difference method.

Both methods were compared in a spreadsheet. When the difference between the growth and

difference methods were large, the difference method was used. When the difference between
the two methods was small, the average of the growth and difference methods was used. This
technique is consistent with the preferred method in National Cooperative Highway Research
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Program (NCHRP) Report 255. The forecasted approach (link) volumes were then input into a
NCHRP Report 255 spreadsheet and, through an iterative process, the 2035 turning-movement
volumes were calculated. These volumes were rounded to the nearest five vehicles and then
balanced in Synchro. This link-based process was also used for the US 26 mainline projections.
Interchange ramp volumes were held constant based on the intersection forecasts, and the
freeway mainline volumes were balanced outward from the freeway segment between the
Cornelius Pass and Brookwood/Helvetia interchanges. Figures 9 and 10 depict future year 2035
volumes for No Build and Build lane configurations, respectively. All volumes shown are in
calculated turn vehicles (NOT PCE’s).

INTERIM YEAR VOLUME DEVELOPMENT

Interim year volumes were calculated using a compounding growth rate equation, resulting in
less growth in the earlier years and more growth in each subsequent year. An analysis of
METRO’s MetroScope models over the years has shown that a compounding growth rate more
closely fits projected volumes than linear growth equations. Figures 11 through 13 depict
interim year 2015 and 2025 volumes for the No Build and Build lane configurations. All
volumes shown are in vehicles (NOT PCE’s).

AVERAGE DAILY TRAFFIC AND TRUCK PERCENTAGE

Average daily traffic (ADT) volumes were calculated using the 16-hour counts collected at the
interchange ramp terminals and 18-hour counts collected along the US 26 mainline to the east
of the Brookwood Parkway interchange.

The Federal Highway Administration breaks down the traffic composition into 13 classifications.
ODOT’s standard is to denote classes four through 13 as heavy vehicles. An evaluation of the
METRO travel demand model heavy vehicle travel patterns was conducted and deemed to be
not representative of actual conditions. Therefore, existing heavy vehicle percentages were
assumed for all future year phases.

Figure 14 depicts link based ADT volumes and heavy vehicle percentages within the JTA study
area for the years 2011, 2015, and 2035.

SAFETY ANALYSES

Traffic and roadway design engineers are continually engaged in working to ensure that a system
is designed and operated such that the frequency and severity of crashes can be reduced for all
modes of travel. Improving roadway safety (reducing the frequency and/or severity of crashes)
requires consideration of several elements that influence traffic operations: in addition to design
aspects of a roadway, driver education, enforcement, and emergency medical services are also
essential.

A crash analysis was conducted to determine whether any significant, documented safety issues
exist within the JTA study area and to identify specific measures or general strategies for
improving overall safety. As part of the crash analysis, historical crash data was reviewed,
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intersection crash rates were calculated, and the state’s Safety Priority Index System (SPIS) was
examined.

Crash Rates

Crash rates were calculated for the JTA study area intersections, and for the segment of US 26
surrounding the interchange. At intersections, the crash rate is calculated as the number of
crashes per million vehicles entering the intersection. Intersections with a crash rate greater than
1.0 crashes per million entering vehicles (crashes/mev) generally warrant closer investigation but
are not necessarily indicative of safety concerns. None of the study intersections had a crash rate
higher than 1.0 crashes/mev. In fact, the highest crash rate is 0.20 at the eastbound ramp
terminal.

For the US 26 mainline segment surrounding the interchange (M.P. 61.79-62.79), the crash rate
is calculated as the number of crashes per million vehicle miles traveled (crashes/mvm). Along
the US 26 segment surrounding the JTA study area, the two-year average crash rate is 0.29. For
comparable freeway/expressways within urban segments, the three year crash rate was
approximately three times the rate at 0.64 crashes/mvm.'

Crash History

The crash analysis included a review of crash history data supplied by the ODOT Crash Analysis
and Reporting Unit for the period between January 1, 2008, and December 31, 2010, which
represents the three most recent full years for which crash data were available at the time of the
analysis. The data is summarized in Table 1, with the detailed reports contained in Appendix D.

For the study intersections, the ODOT database includes records for 13 crashes. The data
highlights the corridor as having a low incidence of traffic crashes, and no reported serious
injuries or fatalities. Approximately 38 percent (5 crashes) of all reported crashes involved minor
injuries, and the remaining 62 percent (8 crashes) were property-damage-only (PDO) crashes.
The majority of crashes (8) were rear-end-related, a type of crash that is frequently attributed to
congestion and queuing. None of the reported crashes were recorded as speed- or alcohol-related.
There were not any reported bicycle or pedestrian crashes within the JTA study area. There are
no obvious crash trends that would warrant mitigation.

For the segment of US 26 surrounding the interchange, the ODOT database includes records for
21 crashes. The data highlights the corridor as having a low incidence of traffic crashes (with a
crash rate lower than the statewide average), only one report of a serious injury (5 percent of the
freeway crashes), and no fatalities.

Looking at the entire study (US 26 and the JTA study area intersections), approximately 50
percent of the reported crashes involved minor injuries, 47 percent were PDO, and only three
percent were serious injury crashes. Rear-end-related (21), and fixed-object related (5) crashes
make up the majority of the collision types. None of the reported crashes were recorded as
alcohol-related, and only two of the crashes were recorded as speed-related. There are no
obvious crash trends that would warrant mitigation.

12009 Oregon State Highway Crash Rate Tables, Table 4, ODOT, August 2010.
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Looking at the interchange area as a whole, the Crashes by Severity
severity of crashes are relatively low, as shown in
the chart to the right. The review of historical

3%

crash data does not suggest that any significant & Fatal & Serious
crash patterns are present, with regard to details Injury Crashes
such as location, year, time of day, or weather. B Minor Injury
Crashes
® Property
Damage Only

Table 1. Summary of Collision Types within the Brookwood JTA Study Area (January 1, 2008,

December 31
Collision Type Severity
v
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s O ® E % 8 &g 2 2 g 5 &8 =
§ © < 3 @ I & © g £ 8
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Brookwood Parkway /
Helvetia Road
At Jacobson Rd 0 0 0 0 0 0 o] 0 0 0] 0 0 0.00
At WB Ramp Terminal 2 1 0 1 0 0 0 0 4 0 3 1 0.18
At EB Ramp Terminal 3 1 0 1 0 1 0 0 6 0 2 4 0.20
At Meek Rd 3 0 0 0 0 0 0 0 3 0 0 3 0.10
US 26 (M.P. 61.79-62.79) 13 3 0 0 0 0 0 0 21 1 12 8 0.34
Total JTA Study Area 21 5 0 2 0 1 0 0 34 1 17 16
Crashes
% Crashes by Type 62% 15% 0% 6% 0% 3% 0% 0% 3% 50% 47%

NOTE: Crashes occurred between January 1, 2008 and December 31, 2010.

Safety Priority Index System (SPIS)

The SPIS is a method used in Oregon to identify safety problem areas along state highways.
Highways are evaluated in approximately one-tenth-mile increments (often grouped into larger
segments). Each year these segments are ranked by assigning a SPIS score based on the
frequency and severity crashes observed, while taking traffic volume into account. When a
segment is ranked in the top 10 percent of the index, a crash analysis is typically warranted and
corrective actions are considered. Along US 26 within the JTA study area, there are no segments
identified in the top 10 percent of the most recent (2010) SPIS rankings.
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MOBILITY STANDARDS

ODOT mobility standards apply to the US 26 mainline and ramps, and to both ramp terminals.
ODOT uses the volume-to-capacity (v/c) ratio as its standard measurment. As volume
approaches capacity, the v/c ratio increases towards 1.0. A v/c ratio of 1.0 indicates that the
volume at the given location is at capacity. A v/c ratio greater than 1.0 indicates that the volume
exceeds the capacity of the location. For existing and no-build conditions, the applicable v/c
standard is based on the Oregon Highway Plan (OHP) and is not to exceed 0.99. For any build
conditions, the applicable v/c standard is based on the Highway Design Manual (HDM) and is
not to exceed 0.75. The Washington County v/c standard applies to all other intersections in the
JTA study area and is 0.99. None of the JTA study area intersections are governed by the City of
Hillsboro.

Due to the cost of the ultimate design, the interchange will have to be phased over multiple years
as funding becomes available. The initial goal of each phase is to meet HDM standards (v/c of
less than 0.75) on the opening day of the phase. The following phase should be opened before
the preceeding phase fails to meet OHP standards (v/c of less than 1.00). For example, Phase 1
should be built before existing operations exceed a v/c ratio 1.00. When Phase 1 construction
completes, it should operate at a v/c ratio of less than 0.75. Phase 2A or 2B should be build
before phase 1 operations exceed a v/c ratio of 1.00. When Phase 2A or 2B construction
completes it should operate at a v/c ratio of less than 0.75. Etc...

TRAFFIC OPERATIONS RESULTS

This section describes, in detail, the operations of each phase under opening day volume as well
as breakdown year volume. Breakdown is defined as an intersection or ramp area that fails to
meet applicable standards and/or queuing that poses a potential safety concern. Detailed
operational analysis is in Appendix C.

One trouble spot common to all scenarios in all time periods and lane configurations is the
western approach to the intersection of Brookwood Pkwy at Meek Rd. This approach
experiences excessive congestion today and is not expected to improve under any scenario.
Although not included in this analysis, it is ODOT’s intention to close Meek Rd and, with the
City of Hillsboro and/or Washington County assistance, provide alternative access to Brookwood
Pkwy via a new roadway. The alternative access for Meek Rd will be identified as part of the
IAMP process for the Brookwood/Helvetia interchange.

Existing (2011):

All ODOT and Washington County facilities meet applicable OHP standards (v/c less than 1.00)
and Washington County standards (v/c less than 0.99) with existing year volumes. Figures 15
and 16 depict the existing 2011 v/c ratios, delay, and queue lengths.

No-Build (2015):

With a 11 percent growth in total interchange traffic volumes, an increase that is likely to occur
around 2015, the existing ODOT facilities meet the applicable OHP standards (v/c less than
1.00), but the SimTraffic micro-simulation model shows queuing on the westbound off-ramp

David Evans & Associates, Inc. BY(a Page 8



JTA Brookwood/Helvetia Interchange Analysis January 2012

from US 26 to Brookwood that extends back into the safe stopping sight distance for traffic
exiting the freeway. All Washington County facilities meet applicable standards. There are no
other excessive queues or delays experienced by drivers under the 2015 no-build conditions.
Figures 17 and 18 depict the 2015 no-build v/c ratios, delay, and queue lengths.

Phase 1, New Loop Ramp (2015):

All ODOT facilities are expected to meet the applicable HDM standards (v/c less than 0.75)
under Phase 1 operations in 2015. The addition of the westbound-to-southbound loop ramp with
this phase improves operations at the westbound ramp terminal and eliminates the safety
concerns for vehicles exiting the freeway that were present in the no-build scenario. All
Washington County facilities meet applicable standards. There are no other excessive queues or
delays experienced by drivers under the 2015 Phase 1 conditions. Figures 19 and 20 depict the
2015 Phase 1 v/c ratios, delay, and queue lengths.

Phase 1, New Loop Ramp (2023-2027):

With a 28 percent growth in total interchange traffic volumes, an increase that is likely to occur
between the year 2023 and the year 2027, the Phase 1 ODOT facilities meet the applicable OHP
standards (v/c less than 1.00), but the SimTraffic micro-simulation model shows slowing and
congestion around the diverge point of the westbound-to-southbound loop ramp from US 26 to
Brookwood. This exit ramp has a v/c ratio of 0.83 and traffic volumes near the capacity point,
and any small amounts of friction (lane changing, cautious driving, tapping the breaks) can lead
to the breakdown of the traffic stream.

Demand for the eastbound on-ramp meter exceeds its capacity of 800 vehicles per hour (vph) in
the PM peak hour and is creating a standing queue that affects operations along northbound
Brookwood. All Washington County facilities meet applicable standards. There are no other
excessive queues or delays experienced by drivers under the 2025 Phase 1 conditions. Figures
21 and 22 depict the 2023-2027 Phase 1 v/c ratios, delay, and queue lengths.

Phase 2, Option A, Widen Southbound Brookwood/Helvetia (2023-2027):

With a 28 percent growth in total interchange traffic volumes, and the addition of a southbound
through lane on Brookwood in Phase 2, Option A, one ODOT facility is expected to continue to
fail to meet the applicable HDM standards. The westbound off-ramp from US 26 to southbound
Brookwood is expected to have a v/c ratio of 0.83, which exceeds the HDM standard of 0.75.
The addition of a southbound through lane on Brookwood to the south of the westbound ramp
terminal fails to alleviate the slowing and congestion around the diverge point of the westbound-
to southbound loop ramp from US 26 to Brookwood. As a result, the addition of another
southbound through lane on Brookwood under Phase 2A does not extend the functional life of
the interchange compared to Phase 1, because congestion will remain on the freeway at the
diverge point of the westbound-to-southbound loop ramp from US 26 to Brookwood.

Demand for the eastbound on-ramp meter exceeds its capacity of 800 vehicles per hour (vph) in
the PM peak hour and is creating a standing queue that affects operations along northbound
Brookwood. All Washington County facilities meet applicable standards. There are no other
excessive queues or delays experienced by drivers under the 2025 Phase 2A conditions. Figures
23 and 24 depict the 2023-2027 Phase 2, Option A v/c ratios, delay, and queue lengths.
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Phase 2, Option B, Two-Lane Loop Ramp EXxit (2023-2027):

With a 28 percent growth in total interchange traffic volumes, and the addition of a second exit
lane to the loop ramp in Phase 2, Option B, one ODOT facility fails to meet the applicable HDM
standard. The eastbound ramp terminal is expected to have a v/c ratio of 0.78, which exceeds the
HDM standard of 0.75. While the v/c ratio is over the standard, the average vehicle through the
intersection would only experience a 14-second delay, and no long standing queues are expected
to be present.

The addition of the second off-ramp lane from westbound US 26 to southbound Brookwood also
alleviates the slowing and congestion around the diverge point of the westbound-to-southbound
loop ramp from US 26 to Brookwood.

The demand for the eastbound on-ramp to US 26 exceeds capacity and continues to affect
operations on northbound Brookwood with a 28 percent growth in total interchange traffic
volumes. All Washington County facilities meet applicable standards. There are no other
excessive queues or delays experienced by drivers under the 2025 Phase 2B conditions. Figures
25 and 26 depict the 2023-2027 Phase 2, Option B v/c ratios, delay, and queue lengths.

No-Build (2035):

By 2035, without interchange improvements, both ramp terminals would fail to meet the OHP
standard (v/c less than 1.00) in at least one peak hour with demands that are expected to exceed
capacity in 2035. The demand for both the westbound and eastbound off-ramps from US 26 to
Brookwood/Helvetia are expected to exceed capacity. The resulting queues are expected to
influence operations on the US 26 mainline and result in safety concerns in both directions.

The demand for the eastbound on-ramp to US 26 exceeds its capacity and affects operations on
northbound Brookwood. The merge area from Brookwood to US 26 eastbound is expected to
operate with a v/c ratio of 0.84. This ratio could be higher if there is a change in the ramp-meter
rate. Today the ramp-meter allows 800 vph onto westbound US 26 in the PM peak hour. In
2035 the demand for the ramp is expected to climb to 950 vph. If the ramp-meter rate were to
increase, it could result in slowing, congestion, and safety concerns around the merge area.

The east approach to the intersection of Helvetia at Jacobson is expected to have a demand that
exceeds the capacity of the stopped side street. This condition fails to meet applicable
Washington County standards. Figures 27 and 28 depict the 2035 no-build v/c ratios, delay, and
queue lengths.

Phase 2, Option B, Two-Lane Loop Ramp EXxit (2035+):

With a 50 percent growth in total interchange traffic volumes, an increase that is likely to occur
on or after 2035, the ODOT facilities meet the applicable OHP standards (v/c less than 1.00)
under Phase 2, Option B. However, both ramp terminals would fail to meet the HDM standards
(v/c less than 0.75) which the ODOT regulations require if this was the ultimate design.

While the v/c ratios are over the standard, the vehicles through the intersections would
experience an average delay of less than 27 seconds. The only queue that would be expected is a
roughly 850 foot queue on the loop ramp as it approaches southbound Brookwood. This queue
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does not cause safety concerns, as there is still safe stopping sight distance after the diverge point
from US 26.

Consistent with the results shown in the 2023-2027 analysis, the second off-ramp lane from
westbound US 26 to southbound Brookwood has alleviated the slowing and congestion around
the diverge point of the westbound-to-southbound loop ramp.

The demand for the eastbound on-ramp to US 26 continues to exceed capacity and continues to
affect operations on northbound Brookwood. As with the no-build scenario, the merge area from
Brookwood to US 26 eastbound operates near capacity.

All Washington County facilities meet applicable standards. There are no other excessive
queues or delays experienced by drivers under the 2035 Phase 2, Option B conditions. Figures
29 and 30 depict the 2035 Phase 2, Option B v/c ratios, delay, and queue lengths.

It should be noted that development patterns around the interchange may not follow those used
in the METRO travel demand model, because the areas to the southwest of the interchange are
likely to experience significant land use development over the next 20 years or more. As a result
of the uncertainty in growth patterns, it is possible that Phase 2, Option B will not function
adequately and that the addition of an additional southbound lane on Brookwood as part of Phase
2, Option A may be needed sooner than 2035. In fact, it is possible that changes in growth
patterns could result in Phase 2, Option A improvements being needed before Phase 2, Option B
improvements.

Phase 3, Ultimate Design (2035+):

This alternative combines the improvements of Phase 1, Phase 2A, and Phase 2B and results in a
two-lane off-ramp from US 26 to southbound Brookwood Parkway and three southbound
through lanes on Brookwood to south of the JTA study area. With a 50 percent growth in total
interchange traffic volumes, an increase that is likely to occur on or after 2035, the westbound
ramp terminal fails to meet ODOT HDM standards (v/c less than 0.75), with an expected v/c
ratio of 0.86. Although the v/c ratio is greater than the standard, the average vehicle through the
intersection would experience a delay of less than a 15 seconds. A design exception would need
to be obtained for a design that fails to meet ODOT’s standards in the forecast year.

The demand for the eastbound on-ramp to US 26 exceeds capacity and continues to affect
operations on northbound Brookwood. As with the 2035 no-build and 2035 Phase 2, Option B
scenarios, the merge area from Brookwood to US 26 eastbound operates near capacity.

All Washington County facilities meet applicable standards. There are no other excessive
queues or delays experienced by drivers under the 2035 Phase 3 conditions. Figures 31 and 32
depict the 2035 Phase 3 v/c ratios, delay, and queue lengths.

SUMMARY OF FINDINGS

Analysis of the proposed phases and eventual fully redesigned Brookwood/Helvetia interchange
using projected interim and 2035 future year traffic volumes reveal the following high-level
findings.
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JTA Brookwood/Helvetia Interchange Analysis January 2012

No-Build:

Review of existing crash data in the interchange study area found relatively low crash
rates and no significant safety concerns.

With an 11 percent increase (roughly year 2015) in total interchange traffic volumes
through the study area intersections, the existing interchange is expected to have
operations degrade to a point where capacity constraints at the westbound ramp terminal
would cause queuing that would extend back into the safe stopping distance of the
westbound US 26 off ramp, causing a safety concern.

Phase 1, New Loop Ramp:

An opening day (year 2015) analysis of Phase 1 shows that the proposed new westbound
US 26 to southbound Brookwood Pkwy exit loop ramp operations would meet
jurisdictional standards. The demand at the US 26 eastbound on-ramp meter is higher
than the ramp meter service rate, resulting in a standing queues that would influence
operations along northbound Brookwood Parkway.

A 28 percent growth in total interchange traffic volumes (roughly years 2023 to 2027)
would cause Phase 1 to fail to meet jurisdictional standards due to slowing and friction on
mainline US 26 westbound around the diverge area to southbound Brookwood.

Phase 2, Increase Westbound-to-Southbound Capacity:

Analysis of Phase 2A with a 28 percent growth in total interchange traffic volumes
(roughly years 2023 to 2027), shows that the addition of a third southbound lane on
Brookwood/Helvetia would not address the first breakdown in operations of the Phase 1
interchange, which is projected to occur along westbound US 26 as traffic volumes
increase on the exit loop ramp to southbound Brookwood Pkwy.

Analysis of Phase 2B, with a 28 percent growth in total interchange traffic volumes
(roughly years 2023 to 2027), shows that the addition of a second exit lane (choice lane)
to the loop ramp results in a notable improvement in operations on the US 26 mainline.
Phase 2B is expected to be a viable phase until total interchange traffic volume grows by
50 percent, which, based on the Metro model, is not expected to occur until roughly year
2035 or later.

It should be noted that development patterns around the interchange may not follow those
used in the Metro travel demand model, because the areas to the southwest of the
interchange are likely to experience significant land use development over the next 20
years and more. As a result of the uncertainty in growth patterns, it is possible that Phase
2, Option B will not function adequately and that the addition of an additional
southbound lane on Brookwood as part of Phase 2, Option A may be needed sooner than
2035. In fact, it is possible that Phase 2, Option A may be needed on a time frame similar
to that of Phase 2, Option B.

Phase 3, Ultimate Design:

Under the 50 percent traffic growth time frame (roughly year 2035), there is only one
area of potential concern of Phase 3. The demand at the ramp-meter to eastbound US 26
is higher than the ramp meter service rate, which may result in standing queues that
would exceed the storage length of the additional northbound right-turn lane and end up
having an influence on operations along northbound Brookwood Parkway.
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JTA Brookwood/Helvetia Interchange Analysis January 2012

Table 2 on the next page shows a summary of the operations of each phase on opening day and
when and how each phase would be expected to fail to meet standards. Only operations that
would be expected to fail to meet standards or would create unsafe operations are listed in the
summary table. The picture below Table 2 represents a graphical timeline of when each phase
would be expected to open and when it would be expected to fail to meet standards, based on
projected METRO growth patterns.
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Table 2: Traffic Operations Summary

S . | Existing No-Build Phase 1 Phase 2A Phase 2B Phase 3
cenario
2011 2015 2035 + 2015 2023-2027 2023-2027 2023-2027 2035+ 2035+
Standard (v/ie' <0.99) | (v/ic <0.99) (v/e <0.99) (v/e <0.75) (v/e <0.99) (v/e <0.75) (v/e <0.75) (v/e <0.99) (v/e <0.75)
Both ramp terminals would . Eastbound ramp Westbound ramp
. fail to meet Oregon Westbound ramp t'ermlnal terminal would not terminal would not
Ramp T erminal | Meets Meets Standards Highway Plan (OHP) v/c Meets Standards Meets Standards wou}d not meet Highway meet HDM v/c Meets Standards meet HDM v/c
Capacity Standards . Design Manual (HDM) v/c . .
standards in at least one standards in the AM peak standards in the AM standards in the AM
time period. peak. peak. peak.
The westbound off-ramp to Westbound off-ramp to
Freeway Meets Brookwood would fail to southbound Brookwood
Capacity Standards Meets Standards meet the OHP v/c standards Meets Standards Meets Standards would not meet HDM v/c Meets Standards Meets Standards Meets Standards
in the AM peak. standards in the AM peak.
Eastbound on-ramp demand Eastbound on-ramp demand Eastbound on-ramp demand | Eastbound on-ramp demand
exceeds capacity, and the exceeds capacity, and the . .
ated . ated . exceeds capacity, and the exceeds capacity, and the
25562‘;?21 X ?)lrllerlllgrilrﬁ)po?rtji 25562;?;; ?)lrllerlll;ihmb%?rtlfi Eastbound on-ramp associated queue impacts associated queue impacts Eastbound on-ramp Eastbound on-ramp Eastbound on-ramp
Bliookwood in the PM peak Bliookwood in the PM peak demar}d exceeds operations on northbound operations on northbound demat}d exceeds demar}d exceeds demar}d exceeds
: © | capacity, and the Brookwood in the PM peak. | Brookwood in the PM peak. | capacity, and the capacity, and the capacity, and the
associated queue associated queue associated queue associated queue
Queuing g/{eezis q Westbound off ) c o/ ) " impacts operations on impacts operations on = impacts operations on | impacts operations on
andarads . eioaillllliln Olf-ramp queuing y eO{clyggechged(tlszuclgfrvgﬁlihe northbound . The demand for the The demand for the northbound . northbound . northbound .
Bli"lc))okwoo dg/Helvetia backs Us 25 e dus o Brookwood in the PM | actbound loop ramp to westbound loop ramp to Brookwood in the PM = Brookwood in the PM | Brookwood in the PM
peak. southbound Brookwood southbound Brookwood peak. peak. peak.

into the safe stopping sight
distance of the US26 mainline
off-ramp, causing a safety
concern.

demand that exceeds
capacity for the westbound
off-ramp to
Brookwood/Helvetia.

exceeds capacity and causes
slowing/friction on the US 26
mainline in the AM peak.

exceeds capacity and causes
slowing/friction on the US 26
mainline in the AM peak.

1 . .
v/c = volume-to-capacity ratio.

SOURCE: Intersection operational results were obtained through the use of the Synchro/SimTraffic model. US 26 operational results were obtained through the use of the Highway Capacity Software.
NOTE: All HCS freeway results are based on the 2003 Highway Capacity Manual (HCM) Methodologies and are subject to the exlusions of the 2003 HCM.

Potential JTA Phasing Timeline
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FIGURE 2

Proposed Phase 1 Design
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US 26 Mainline

Year WB EB
2011 20000 15700
2015 21550 17350
2035 31500 28650

Heavy Vehicles = 6%

NW Helvetia

Year NB SB
2011 4700 1350
2015 5000 1550
2035 4900 2800

Heavy Vehicles = 5%

NW Helvetia

Year NB SB
2011 4700 1350
2015 5050 1600
2035 7050 3100

Heavy Vehicles = 5%

Westbound On-Ramp

Year WB

2011 2750
2015 3000
2035 4400

Heavy Vehicles = 10%

Year NB

NW Brookwood

SB

2011 10850 8950
2015 11450 9350
2035 14650 12050

Jacobson

Year wWB EB
2011 1800 4800
2015 2100 4950
2035 2950 5500
Heavy Vehicles = 1%

NW Helvetia
Year NB SB
2011 9450 3200

2015 9900 3600
2035 12400 5900

Heavy Vehicles = 5%

Year EB

2011 1250
2015 1200
2035 1050

Eastbound Off-Ramp

Heavy Vehicles = 10%
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Year NB SB
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2015 19650 9950
2035 25150 13150

Heavy Vehicles = 5%

Heavy Vehicles = 5%
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Year WB
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Heavy Vehicles = 5%

Eastbound On-Ramp
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2015 8500
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Heavy Vehicles = 5%

US 26 Mainline

Year WB EB
2011 20200 18450
2015 21500 20050
2035 29600 30400

Heavy Vehicles = 5%

Legend

NOTE: Heavy vehicle percentages are bi-directional and are assumed to
remain constant into future years.

FIGURE 14

Average Daily Traffic
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DATE : 5-25-2011 |

LOCATION: BROOKWOOD PKWY @ HWY 26 WB RAMPS

0500
0515
0530
0545
0600
0615
0630
0645
0700
0715
0730
0745
0800
0815
0830
0845
0900
0915
0930
0945
1000
1015
1030
1045
1100
1115
1130
1145
1200
1215
1230
1245
1300
1315
1330
1345
1400
1415
1430
1445
1500
1515
1530
1545
1600
1615
1630
1645
1700
1715
1730
1745
1800
1815
1830
1845
1900
1915
1930
1945
2000
2015
2030
2045

Eastbound Westbound Northbound Southbound Totals
Left Thru Right Left Thru Right Left Thru Right Left Thru Right 15-min Hourly
0 0 0 70 0 0 2 7 0 0 6 0 85
0 0 0 180 1 0 1 10 0 0 16 2 210
0 0 0 255 1 1 3 28 0 0 31 1 320
0 0 0 164 0 1 1 48 0 0 31 0 245 860
0 0 0 137 0 0 3 31 0 0 28 0 199 974
0 0 0 150 0 5 2 45 0 0 44 1 247 1011
0 0 0 402 0 18 11 141 0 0 99 8 679 1370
0 0 0 213 0 10 5 39 0 0 51 6 324 1449
0 0 0 213 0 10 7 39 0 0 54 6 329 1579
0 0 0 222 0 6 18 72 0 0 69 14 401 1733
0 0 0 257 0 8 11 118 0 0 114 10 518 1572
0 0 0 281 0 7 17 89 0 0 128 4 526 1774
0 0 0 288 0 13 16 70 0 0 92 6 485 1930
0 0 0 270 0 8 12 52 0 0 83 6 431 1960
0 0 0 253 0 9 14 110 0 0 114 6 506 1948
0 0 0 262 1 16 9 91 0 0 114 8 501 1923
0 0 0 235 0 3 8 45 0 0 78 6 375 1813
0 0 0 177 0 9 20 46 0 0 47 4 303 1685
0 0 0 175 0 10 16 40 0 0 47 3 291 1470
0 0 0 166 0 11 5 34 0 0 44 9 269 1238
0 0 0 114 0 7 9 42 0 0 54 8 234 1097
0 0 0 112 0 13 14 39 0 0 44 3 225 1019
0 0 0 111 0 10 19 46 0 0 42 9 237 965
0 0 0 93 1 10 16 36 0 0 51 5 212 908
0 0 0 104 0 11 26 40 0 0 63 4 248 922
0 0 0 122 0 14 20 31 0 0 47 2 236 933
0 0 0 107 0 15 27 44 0 0 37 8 238 934
0 0 0 104 1 12 12 48 0 0 47 11 235 957
0 0 0 125 2 11 20 64 0 0 49 5 276 985
0 0 0 114 0 6 21 55 0 0 51 6 253 1002
0 0 0 106 0 17 13 48 0 0 60 6 250 1014
0 0 0 131 0 19 15 49 0 0 42 3 259 1038
0 0 0 120 1 15 21 46 0 0 60 8 271 1033
0 0 0 93 0 12 15 64 0 0 43 7 234 1014
0 0 0 90 0 14 19 57 0 0 82 6 268 1032
0 0 0 113 0 17 18 53 0 0 59 9 269 1042
0 0 0 97 0 15 31 40 0 0 55 6 244 1015
0 0 0 100 0 11 27 51 0 0 57 5 251 1032
0 0 0 106 0 18 31 64 0 0 57 13 289 1053
0 0 0 120 1 12 34 55 0 0 54 12 288 1072
0 0 0 135 1 9 34 49 0 0 49 13 290 1118
0 0 0 133 0 12 24 76 0 0 57 5 307 1174
0 0 0 143 0 12 52 116 0 0 96 27 446 1331
0 0 0 152 0 13 51 122 0 0 69 17 424 1467
0 0 0 138 1 24 39 112 0 0 63 8 385 1562
0 0 0 153 4 13 48 200 0 0 63 25 506 1761
0 0 0 144 1 12 44 233 0 0 88 30 552 1867
0 0 0 154 1 12 44 175 0 0 52 15 453 1896
0 0 0 142 1 22 53 227 0 0 52 18 518 2026
0 0 0 148 0 21 57 253 0 0 49 14 542 2062
0 0 0 145 0 22 51 186 0 0 87 14 505 2015
0 0 0 146 0 20 38 138 0 0 54 8 404 1966
0 0 0 117 0 11 30 131 0 0 58 13 360 1811
0 0 0 112 0 9 37 96 0 0 38 12 304 1573
0 0 0 87 0 15 25 80 0 0 62 12 281 1349
0 0 0 126 0 9 26 45 0 0 40 15 261 1206
0 0 0 102 0 13 16 44 0 0 35 9 219 1065
0 0 0 87 0 3 22 62 0 0 38 6 218 979
0 0 0 63 1 7 25 43 0 0 30 12 181 879
0 0 0 82 0 3 23 29 0 0 28 2 167 785
0 0 0 61 0 4 23 28 0 0 30 13 159 725
0 0 0 74 0 4 10 29 0 0 50 3 170 677
0 0 0 77 0 6 12 24 0 0 53 9 181 677
0 0 0 69 0 15 11 29 0 0 41 1 166 676
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DATE : 5-25-2011 | LOCATION: BROOKWOOD PKWY @ HWY 26 EB RAMPS |

Eastbound Westbound Northbound Southbound Totals

Left Thru Right Left Thru Right Left Thru Right Left Thru Right 15-min Hourly
0500 2 0 11 0 0 0 0 5 53 3 69 0 143
0515 0 20 0 0 0 0 7 61 3 179 0 275
0530 11 0 20 0 0 0 0 15 74 3 281 0 404
0545 1 0 38 0 0 0 0 31 88 5 214 0 395 1217
0600 0 24 0 0 0 0 33 140 9 146 0 359 1433
0615 5 0 26 0 0 0 0 34 166 7 205 0 443 1601
0630 8 0 44 0 0 0 0 48 154 1 269 0 524 1721
0645 14 0 54 0 0 0 0 79 122 3 311 0 583 1909
0700 8 0 41 0 0 0 0 37 126 4 302 0 518 2068
0715 11 0 42 0 0 0 0 71 126 8 314 0 572 2197
0730 14 1 54 0 0 0 0 111 115 10 391 0 696 2369
0745 21 0 58 0 0 0 0 88 101 9 462 0 739 2525
0800 13 0 29 0 0 0 0 68 106 10 412 0 638 2645
0815 13 0 34 0 0 0 0 53 123 7 390 0 620 2693
0830 7 0 38 0 0 0 0 100 117 6 372 0 640 2637
0845 13 0 27 0 0 0 0 85 90 9 411 0 635 2533
0900 4 0 23 0 0 0 0 48 103 9 335 0 522 2417
0915 3 1 17 0 0 0 0 62 113 3 261 0 460 2257
0930 6 0 25 0 0 0 0 48 102 9 220 0 410 2027
0945 6 0 28 0 0 0 0 28 72 4 243 0 381 1773
1000 4 0 25 0 0 0 0 45 101 20 173 0 368 1619
1015 9 0 22 0 0 0 0 46 102 8 173 0 360 1519
1030 9 0 24 0 0 0 0 52 114 11 173 0 383 1492
1045 5 0 20 0 0 0 0 45 94 9 145 0 318 1429
1100 4 0 19 0 0 0 0 58 133 20 162 0 396 1457
1115 4 0 23 0 0 0 0 43 145 13 174 0 402 1499
1130 5 0 19 0 0 0 0 65 121 10 162 0 382 1498
1145 8 0 26 0 0 0 0 63 108 12 155 0 372 1552
1200 9 0 13 0 0 0 0 76 146 7 171 0 422 1578
1215 4 0 11 0 0 0 0 76 130 11 182 0 414 1590
1230 10 0 17 0 0 0 0 48 123 8 186 0 392 1600
1245 10 0 21 0 0 0 0 54 113 11 173 0 382 1610
1300 10 0 29 0 0 0 0 54 133 17 188 0 431 1619
1315 13 0 22 0 0 0 0 69 125 12 137 0 378 1583
1330 9 1 19 0 0 0 0 62 122 16 176 0 405 1596
1345 8 0 17 0 0 0 0 61 108 6 178 0 378 1592
1400 7 0 19 0 0 0 0 61 131 13 159 0 390 1551
1415 4 0 12 0 0 0 0 77 155 14 152 0 414 1587
1430 8 0 15 0 0 0 0 83 160 13 168 0 447 1629
1445 6 1 22 0 0 0 0 86 164 20 163 0 462 1713
1500 4 1 22 0 0 0 0 75 166 11 177 0 456 1779
1515 7 2 19 0 0 0 0 106 190 14 190 0 528 1893
1530 24 0 24 0 0 0 0 127 227 9 220 0 631 2077
1545 16 0 18 0 0 0 0 152 196 9 232 0 623 2238
1600 7 0 16 0 0 0 0 148 216 8 200 0 595 2377
1615 7 0 14 0 0 0 0 233 184 2 224 0 664 2513
1630 12 0 21 0 0 0 0 266 152 5 238 0 694 2576
1645 16 0 9 0 0 0 0 198 184 6 210 0 623 2576
1700 19 1 15 0 0 0 0 253 196 4 201 0 689 2670
1715 15 0 14 0 0 0 0 287 179 1 203 0 699 2705
1730 15 0 20 0 0 0 0 237 185 8 241 0 706 2717
1745 5) 0 18 0 0 0 0 172 218 4 213 0 630 2724
1800 11 0 18 0 0 0 0 157 210 6 170 0 572 2607
1815 4 0 12 0 0 0 0 134 246 4 140 0 540 2448
1830 5 0 7 0 0 0 0 105 253 11 143 0 524 2266
1845 7 0 13 0 0 0 0 83 149 8 160 0 420 2056
1900 6 0 4 0 0 0 0 50 130 12 150 0 352 1836
1915 10 0 18 0 0 0 0 70 96 8 111 0 313 1609
1930 6 0 6 0 0 0 0 57 81 8 91 0 249 1334
1945 3 0 2 0 0 0 0 50 70 7 103 0 235 1149
2000 3 0 4 0 0 0 0 54 62 7 105 0 235 1032
2015 1 0 3 0 0 0 0 37 76 10 109 0 236 955
2030 3 0 3 0 0 0 0 37 54 3 127 0 227 933
2045 3 0 3 0 0 0 0 35 50 10 108 0 209 907
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Date Counted: 7/20/11
Location/Intersection: Helvetia Rd & US 26 WB Ramps

Summary of all movements (AM)

7:00 AM
7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM
8:30 AM
8:45 AM

7:30 - 8:30

Summary of all movements

4:00 PM
4:15 PM
4:30 PM
4:45 PM
5:00 PM
5:15 PM
5:30 PM
5:45 PM

4:30 - 5:30

Summary of all movements

7:00 AM
7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM
8:30 AM
8:45 AM

7:30 - 8:30

Summary of all movements

4:00 PM
4:15 PM
4:30 PM
4:45 PM
5:00 PM
5:15 PM
5:30 PM
5:45 PM

EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR All
0 0 0 213 0 4 1 49 0 0 45 4 326
0 0 0 261 0 13 9 60 0 0 69 4 416
0 0 0 335 0 9 7 66 0 0 101 5 523
0 0 0 385 0 8 6 82 0 0 113 15 609
0 0 0 271 0 12 8 51 0 0 88 3 433
0 0 0 269 0 12 10 46 0 0 84 3 424
0 0 0 295 0 7 5 48 0 0 73 8 436
0 0 0 290 0 12 16 38 0 0 83 1 440

EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR All
0 0 0 1260 0 41 31 245 0 0 386 26 1989

EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR All
0 0 0 137 1 12 43 107 0 0 62 18 380
0 0 0 154 0 17 47 167 0 0 58 21 464
0 0 0 173 0 13 48 145 0 0 79 31 489
0 0 0 148 0 11 46 139 0 0 55 17 416
0 0 0 150 1 16 50 181 0 0 56 16 470
0 0 0 156 0 17 47 214 0 0 45 13 492
0 0 0 150 0 20 54 180 0 0 56 10 470
0 0 0 152 0 9 33 138 0 0 53 6 391

EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR All
0 0 0 627 1 57 191 679 0 0 235 77 1867

Date Counted: 7/20/11
Location/Intersection: Brookwood Parkway & US 26 EB Ramps

EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Al
9 0 44 0 0 0 0 55 133 2 260 0 503
13 0 33 0 0 0 0 59 128 6 328 0 567
10 0 37 0 0 0 0 59 107 9 435 0 657
16 0 48 0 0 0 0 72 98 11 475 0 720
6 0 21 0 0 0 0 51 116 9 351 0 554
8 0 33 0 0 0 0 45 115 12 336 0 549
5 0 27 0 0 0 0 38 110 8 367 0 555
1 0 35 0 0 0 0 45 88 11 360 0 550

EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Al
40 0 139 0 0 0 0 227 436 41 1597 0 2480

EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR All
8 0 18 0 0 0 0 143 217 6 199 0 591
9 1 18 0 0 0 0 203 174 6 199 0 610
8 0 18 0 0 0 0 192 172 5 252 0 647
3 0 13 0 0 0 0 181 179 4 200 0 580
10 0 14 0 0 0 0 221 224 4 205 0 678
15 1 17 0 0 0 0 243 204 3 189 0 672
12 0 1 0 0 0 0 216 199 4 204 0 646
15 1 15 0 0 0 0 162 201 4 207 0 605

EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR All
36 1 62 0 0 0 0 837 779 16 846 0 2577

4:30 - 5:30
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WWW.TRAFSTATS.COM

OFFICE 503.646.2942

LOCATION: HELVETIA RD @ SCHAFF RD 1600-1900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12CJ 11-024 S Wednesday
Peak Hour Detail
Southbound Westbound Northbound Eastbound
Interval HELVETIA SCHAFF HELVETIA

Begin Pedl Right Thru Left Ped2 Right Thru Left Ped3 Right Thru Left Ped4 Right Thru Left Total
4:00 PM 0 0 31 0 0 0 0 1 0 1 65 0 0 0 0 0 98
4:15 PM 0 0 47 0 0 1 0 0 0 0 86 0 0 0 0 0 134
4:30 PM 0 0 46 0 0 0 0 0 0 0 119 0 0 0 0 0 165
4:45 PM (0] 0 26 0 0 0 0 1 0 (0] 95 (0] 0 0 0 0 122
5:00 PM 0 0 32 0 0 0 0 0 0 0 123 0 0 0 0 0 155
5:15 PM 0 0 33 0 0 0 0 0 0 1 112 0 0 0 0 0 146
5:30 PM 0 0 48 0 0 0 0 1 0 1 103 0 0 0 0 0 153
5:45 PM (0] 0 32 0 0 0 0 1 (0} (0] 69 (0] 0 0 0 0 102
6:00 PM 0 0 34 0 0 0 0 0 0 0 69 0 0 0 0 0 103
6:15 PM (0] 0 26 0 (0] 0 0 0 0 1 56 (0] 0 0 0 0 83
6:30 PM 1 0 37 0 0 0 0 0 0 1 47 0 0 0 0 0 86
6:45 PM 0 0 41 0 0 0 0 0 0 0 36 0 0 0 0 0 77
Totals 1 0 433 0 0 1 0 4 0 5 980 0 0 0 0 0 1424

Entering 433 5 985 0

Exiting 437 0 981 5

Vehicle Totals
Cars 1 0 428 0 0 1 0 4 0 5 972 0 0 0 0 0 1411
100% 98.8% 100% 100% 100% 99.2% 99.1%
Light 0] 0 3 0 0 0 0 0] 0 0] 4 0 0 0 0 0 7
0.0% 0.7% 0.0% 0.0% 0.0% 0.4% 0.5%
Bike 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2
0.0% 0.5% 0.0% 0.0% 0.0% 0.0% 0.1%
Medium 0] 0 0] 0 0 0 0 0 0 0] 4 0] 0 0 0] 0 4
0.0% 0.0% 0.0% 0.0% 0.0% 0.4% 0.3%
Heavy 0] 0 0 0 0 0 0 0] 0 0 0 0 0 0 0] 0 0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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WWW.T

RAFSTATS.COM

OFFICE 503.646.2942

LOCATION: HELVETIA RD @ SCHAFF RD 1600-1900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12CJ 11-024 S Wednesday
Peak Hour Detail
Peak Hour: 4:30 PM - 5:30 PM
Southbound Westbound Northbound Eastbound
Interval HELVETIA SCHAFF HELVETIA
Begin Pedl Right Thru Left Ped2 Right Thru Left Ped3 Right Thru Left Ped4 Right Thru Left Total
Totals 0] 0 137 0 0 0 0 1 0 1 449 0] 0 0 0] 0 588
Factor 0.74 0.25 0.25 0.91 0.89
Entering 137 1 450 0
Factor 0.74 0.25 0.91
Exiting 138 0 449 1
Factor 0.75 0.91 0.25
Peak Vehicles
Cars (0] 0 136 0 0 0 0 1 0 1 447 0] 0 0 0 0 585
99.3% 100% 100% 99.6% 99.5%
Light 0] 0 1 0 0 0 0 0] 0 0] 1 0] 0 0 0] 0 2
0.7% 0.0% 0.0% 0.2% 0.3%
Bike 0] 0 0] 0 0 0 0 0] 0 0] 0 0] 0 0 0 0 0
0.0% 0.0% 0.0% 0.0% 0.0%
Medium 0] 0 0] 0 0 0 0 0] 0 0] 1 0] 0 0 0 0 1
0.0% 0.0% 0.0% 0.2% 0.2%
Heavy 0] 0 0 0 0 0 0 0] 0 0] 0 0] 0 0 0] 0 0
0.0% 0.0% 0.0% 0.0% 0.0%
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: HELVETIA RD @ SCHAFF RD 1600-1900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12CJ 11-024 S Wednesday
Peak Hour Detail
Peak Hour Diagram
North
Factor 0.74
< 137
o E Factor 0.91 0
> 0 137 o0
w
I
449 SCHAFF
0
Factor 0.25
Peak Start
4:30 PM 0 1
Volume
588 1
Factor
0 0.89
Factor 0.25
138
0 449 1
450
Factor 0.75
0 Factor 0.91 0
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: HELVETIA RD @ SCHAFF RD 0600-0900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12Cl 11-024 S Wednesday
Peak Hour Detail
Southbound Westbound Northbound Eastbound
Interval HELVETIA HELVETIA SCHAFF

Begin Pedl Right Thru Left Ped2 Right Thru Left Ped3 Right Thru Left Ped4 Right Thru Left Total
6:00 AM 0 0 15 0 0 0 0 0 0 0 10 0 0 0 0 0 25
6:15 AM 0 0 26 0 0 0 0 0 0 0 14 0 0 0 0 0 40
6:30 AM 0 0 28 0 0 0 0 0 0 0 25 0 0 0 0 0 53
6:45 AM (0] 0 23 0 0 1 0 (0] 0 1 31 (0] 0 0 0 0 56
7:00 AM 0 0 38 0 0 0 0 1 0 2 29 0 0 0 0 0 70
7:15 AM 0 0 58 0 0 0 0 1 0 0 43 0 0 0 0 0 102
7:30 AM 0 0 100 1 0 2 0 1 0 0 73 0 0 0 0 0 177
7:45 AM (0] 0 86 1 0 0 0 2 (0} (0] 32 (0] 0 0 0 0 121
8:00 AM 0 0 55 0 0 1 0 0 0 1 26 0 0 0 0 0 83
8:15 AM (0] 0 52 0 1 0 0 0 0 0 22 (0] 0 0 0 0 75
8:30 AM 0 0 49 0 0 0 0 0 0 0 22 0 0 0 0 0 71
8:45 AM 0 0 53 0 0 0 0 0 0 0 18 0 0 0 0 0 71
Totals 0 0 583 2 1 4 0 5 0 4 345 0 0 0 0 0 944

Entering 585 9 349

Exiting 588 0 349

Vehicle Totals
Cars 0 0 571 2 1 3 0 5 0 3 330 0 0 0 0 0 915
97.9% 100% 100% | 75.0% 100% 75.0% 95.7% 96.9%
Light 0] 0 11 0 0 0 0 0] 0 0] 10 0 0 0 0 0 21
1.9% 0.0% 0.0% 0.0% 0.0% 0.0% 2.9% 2.2%
Bike 0 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 3
0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.6% 0.3%
Medium 0] 0 0] 0 0 1 0 0 0 1 3 0] 0 0 0] 0 5
0.0% 0.0% 0.0%| 25.0% 0.0% 25.0% 0.9% 0.5%
Heavy 0] 0 0 0 0 0 0 0] 0 0 0 0 0 0 0] 0 0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: HELVETIA RD @ SCHAFF RD 0600-0900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12Cl 11-024 S Wednesday
Peak Hour Detail
Peak Hour: 7:15 AM - 8:15 AM
Southbound Westbound Northbound Eastbound
Interval HELVETIA HELVETIA SCHAFF
Begin Pedl Right Thru Left Ped2 Right Thru Left Ped3 Right Thru Left Ped4 Right Thru Left Total
Totals 0] 0 299 2 0 3 0 4 0 1 174 0] 0 0 0] 0 483
Factor 0.75 0.50 0.38 0.50 0.25 0.60 0.68
Entering 301 7 175 0
Factor 0.75 0.58 0.60
Exiting 303 0 177 3
Factor 0.75 0.59 0.75
Peak Vehicles
Cars (0] 0 293 2 0 2 0 4 0 0] 166 0] 0 0 0 0 467
98.0% 100% 66.7% 100% 0.0% 95.4% 96.7%
Light 0] 0 6 0 0 0 0 0] 0 0] 8 0] 0 0 0] 0 14
2.0% 0.0% 0.0% 0.0% 0.0% 4.6% 2.9%
Bike 0] 0 0] 0 0 0 0 0] 0 0] 0 0] 0 0 0 0 0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Medium 0] 0 0] 0 0 1 0 0] 0 1 0 0] 0 0 0 0 2
0.0% 0.0% 33.3% 0.0% 100% 0.0% 0.4%
Heavy 0] 0 0 0 0 0 0 0] 0 0] 0 0] 0 0 0] 0 0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: HELVETIA RD @ SCHAFF RD 0600-0900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12Cl 11-024 S Wednesday
Peak Hour Detail
Peak Hour Diagram
North
Factor 0.75
< 301
0 E Factor 0.59 0
> 0 209 2
w
I
SCHAFF 1r7
3
Factor 0.58
Peak Start
7:15 AM 0 7
Volume
483 4
Factor
0 0.68
Factor 0.75
303
0 174 1
175
Factor 0.75
0 Factor 0.60 0
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: BROOKWOOD PKWY @ MEEK RD 1600-1900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12CE 11-024 N Wednesday
Peak Hour Detail
Southbound Westbound Northbound Eastbound
Interval BROOKWOOD MEEK BROOKWOOD MEEK

Begin Pedl Right Thru Left Ped2 Right Thru Left Ped3 Right Thru Left Ped4 Right Thru Left Total
4:00 PM 0 8 212 0 0 0 0 0 0 0 354 6 0 3 0 1 584
4:15 PM 0 2 231 0 0 0 0 0 0 0 433 9 0 5 0 2 682
4:30 PM 0 6 249 0 0 0 0 0 0 0 432 11 0 3 0 0 701
4:45 PM 0 3 218 0 0 0 0 (0] 0 (0] 384 8 0 3 0 2 618
5:00 PM 0 5 207 0 0 0 0 0 0 0 461 8 0 1 0 0 682
5:15 PM 0 1 203 0 0 0 0 2 0 0 486 6 0 7 0 1 706
5:30 PM 0 3 266 0 0 0 0 0 0 0 383 3 0 5 0 1 661
5:45 PM (0] 3 248 0 0 0 0 (0] (0} (0] 378 1 0 0 0 0 630
6:00 PM 0 5 188 1 0 2 0 0 0 0 358 4 0 0 0 1 559
6:15 PM (0] 4 138 0 (0] 0 0 0 0 0 288 7 0 0 0 0 437
6:30 PM 0 1 149 0 0 0 0 0 0 0 341 3 0 1 0 0 495
6:45 PM 0 0 169 0 0 0 0 0 0 0 216 5 0 1 0 0 391
Totals 0 41 2478 1 0 2 0 2 0 0 4514 71 0 29 0 8 7146

Entering 2520 4 4585 37

Exiting 2509 112 4524 1

Vehicle Totals
Cars 0 41 2434 1 0 2 0 2 0 0 4445 70 0 29 0 8 7032
100% 98.2% 100% 100% 100% 98.5% 98.6% 100% 100% 98.4%
Light 0] 0 24 0 0 0 0 0] 0 0] 31 1 0 0 0 0 56
0.0% 1.0% 0.0% 0.0% 0.0% 0.7% 1.4% 0.0% 0.0% 0.8%
Bike 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 2
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Medium 0] 0 19 0 0 0 0 0 0 0] 31 0] 0 0 0] 0 50
0.0% 0.8% 0.0% 0.0% 0.0% 0.7% 0.0% 0.0% 0.0% 0.7%
Heavy 0] 0 0 0 0 0 0 0] 0 0 6 0 0 0 0] 0 6
0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.1%
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: BROOKWOOD PKWY @ MEEK RD 1600-1900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12CE 11-024 N Wednesday
Peak Hour Detail
Peak Hour: 4:30 PM - 5:30 PM
Southbound Westbound Northbound Eastbound
Interval BROOKWOOD MEEK BROOKWOOD MEEK
Begin Pedl Right Thru Left Ped2 Right Thru Left Ped3 Right Thru Left Ped4 Right Thru Left Total
Totals 0] 15 877 0 0 0 0 2 0 0] 1763 33 0 14 0] 3 2707
Factor 0.63 0.88 0.25 0.91 0.75 0.50 0.38 0.96
Entering 892 2 1796 17
Factor 0.87 0.25 0.91 0.53
Exiting 893 48 1766 0
Factor 0.89 0.71 0.91
Peak Vehicles
Cars 0] 15 869 0 0 0 0 2 0 0] 1736 33 0 14 0 3 2672
100% 99.1% 100% 98.5% 100% 100% 100% 98.7%
Light 0 0 5 0 0 0 0 0 0 0 9 0 0 0 0 0 14
0.0% 0.6% 0.0% 0.5% 0.0% 0.0% 0.0% 0.5%
Bike 0] 0 0] 0 0 0 0 0] 0 0] 0 0] 0 0 0] 0 0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Medium 0] 0 3 0 0 0 0 0] 0 0 16 0 0 0 0] 0 19
0.0% 0.3% 0.0% 0.9% 0.0% 0.0% 0.0% 0.7%
Heavy 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2
0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.1%
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: BROOKWOOD PKWY @ MEEK RD 1600-1900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12CE 11-024 N Wednesday
Peak Hour Detail
Peak Hour Diagram
North
)]
o Factor 0.87
@)
0 5 892 Factor 0.91 0
@)
(@) 15 877 0
x
m
MEEK 1766
0
Factor 0.71 48 Factor 0.25
Peak Start
4:30 PM 0 2
Volume
3 2707 2
Factor
17 0 0.96
Factor 0.53
14
893
33 1763 0]
1796
Factor 0.89
0 Factor 0.91 0
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: BROOKWOOD PKWY @ MEEK RD 0600-0900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12CF 11-024 N Wednesday
Peak Hour Detail
Southbound Westbound Northbound Eastbound
Interval BROOKWOOD MEEK BROOKWOOD MEEK

Begin Pedl Right Thru Left Ped2 Right Thru Left Ped3 Right Thru Left Ped4 Right Thru Left Total
6:00 AM 0 1 176 0 0 0 0 0 0 0 162 1 0 3 0 0 343
6:15 AM 0 0 219 0 0 0 0 0 0 0 205 0 0 1 0 6 431
6:30 AM 0 2 308 0 0 0 0 0 0 0 196 0 0 2 0 0 508
6:45 AM (0] 0 347 0 0 0 0 (0] 0 (0] 205 1 0 5 0 0 558
7:00 AM 0 0 343 0 0 0 0 0 0 1 159 0 0 5 0 2 510
7:15 AM 0 0 351 0 0 2 0 0 0 2 206 3 0 4 0 1 569
7:30 AM 0 1 428 0 0 0 0 0 0 1 218 2 0 4 0 6 660
7:45 AM 0 1 519 0 0 0 0 (0] (0} (0] 200 3 0 8 2 3 736
8:00 AM 0 1 441 0 0 0 0 0 0 0 174 0 0 3 0 4 623
8:15 AM (0] 3 454 0 (0] 0 0 0 0 1 171 4 0 4 1 3 641
8:30 AM 0 1 413 0 0 0 0 0 0 1 228 1 0 2 0 3 649
8:45 AM 0 2 425 0 0 0 0 0 0 0 176 1 0 5 0 3 612
Totals 0 12 4424 0 0 2 0 0 0 6 2300 16 0 46 3 31 6840

Entering 4436 2 2322 80

Exiting 4470 28 2333 9

Vehicle Totals
Cars 0 10 4224 0 0 0 0 0 0 4 2150 15 0 43 0 26 6472
83.3% 95.5% 0.0% 66.7% 93.5% 93.8% 93.5% 0.0% 83.9% 94.6%
Light 0] 1 48 0 0 1 0 0] 0 1 65 1 0 3 3 2 125
8.3% 1.1% 50.0% 16.7% 2.8% 6.3% 6.5% 100% 6.5% 1.8%
Bike 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 2 5
8.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 6.5% 0.1%
Medium 0] 0 114 0 0 1 0 0 0 1 71 0] 0 0 0] 1 188
0.0% 2.6% 50.0% 16.7% 3.1% 0.0% 0.0% 0.0% 3.2% 2.7%
Heavy 0] 0 36 0 0 0 0 0] 0 0 14 0 0 0 0] 0 50
0.0% 0.8% 0.0% 0.0% 0.6% 0.0% 0.0% 0.0% 0.0% 0.7%
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: BROOKWOOD PKWY @ MEEK RD 0600-0900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12CF 11-024 N Wednesday
Peak Hour Detail
Peak Hour: 7:30 AM - 8:30 AM
Southbound Westbound Northbound Eastbound
Interval BROOKWOOD MEEK BROOKWOOD MEEK
Begin Pedl Right Thru Left Ped2 Right Thru Left Ped3 Right Thru Left Ped4 Right Thru Left Total
Totals 0] 6 1842 0 0 0 0 0] 0 2 763 9 0 19 3 16 2660
Factor 0.50 0.89 0.50 0.88 0.56 0.59 0.38 0.67 0.90
Entering 1848 0 774 38
Factor 0.89 0.88 0.73
Exiting 1861 15 779 5
Factor 0.88 0.54 0.87 0.63
Peak Vehicles
Cars (0] 5 1778 0 0 0 0 0 0 2 702 8 0 17 0 15 2527
83.3% 96.5% 100% 92.0% 88.9% 89.5% 0.0% 93.8% 95.0%
Light 0] 1 18 0 0 0 0 0] 0 0] 25 1 0 2 3 1 51
16.7% 1.0% 0.0% 3.3% 11.1% 10.5% 100% 6.3% 1.9%
Bike 0] 0 0] 0 0 0 0 0 0 0] 0 0] 0 0 0 0 0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Medium 0] 0 35 0 0 0 0 0] 0 0] 27 0] 0 0 0 0 62
0.0% 1.9% 0.0% 3.5% 0.0% 0.0% 0.0% 0.0% 2.3%
Heavy 0] 0 11 0 0 0 0 0] 0 0] 9 0] 0 0 0] 0 20
0.0% 0.6% 0.0% 1.2% 0.0% 0.0% 0.0% 0.0% 0.8%
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: BROOKWOOD PKWY @ MEEK RD 0600-0900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12CF 11-024 N Wednesday
Peak Hour Detail
Peak Hour Diagram
North
)]
o Factor 0.89
@)
0 5 1848 Factor 0.87 0
@)
O 6 1842 6]
x
m
MEEK 79
0]
Factor 0.54 15
Peak Start
7:30 AM 0 0
Volume
16 2660 0
Factor
38 3 0.90
Factor 0.73 Factor 0.63
19
1861
9 763 2
774
Factor 0.88
0 Factor 0.88 0
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: HELVETIA RD @ GROVELAND RD 1600-1900 Site: 0014
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12BG 11-024 S 1 Wednesday
Peak Hour Detalil
Southbound Westbound Northbound Eastbound
Interval HELVETIA JACOBSON HELVETIA GROVELAND
Begin Pedl Right Thru Left Ped2 Right Thru Left Ped3 Right Thru Left Ped4 Right Thru Left Total
4:00 PM 0 0 35 0 0 0 1 39 0 66 62 2 0 1 1 0 207
4:15 PM 0 0 45 2 0 0 0 47 0 120 87 4 0 4 0 0 309
4:30 PM 0 1 43 2 0 2 1 73 0 132 118 1 0 4 0 1 378
4:45 PM 0 0 25 0 0 1 0 40 0 92 95 2 0 3 0 0 258
5:00 PM 0 0 33 2 0 1 0 36 0 122 129 2 0 3 0 0 328
5:15 PM 0 0 29 1 0 2 0 32 0 159 111 5 0 2 0 0 341
5:30 PM 0 1 45 2 0 1 1 53 0 106 97 0 0 2 0 1 309
5:45 PM 0 (0] 31 2 0 4 0 33 (0] 103 67 0 0 0 (0] 0 240
6:00 PM 0 0 34 1 0 0 0 36 0 57 63 1 0 1 1 0 194
6:15 PM (0] 0 23 2 (0] 1 0 30 0 50 54 2 0 0 0 0 162
6:30 PM 0 0 39 3 0 0 0 32 0 43 42 1 0 0 0 0 160
6:45 PM 0 0 34 1 0 1 0 18 0 29 37 2 0 2 0 0 124
Totals 0 2 416 18 0 13 3 469 0 1079 962 22 0 22 2 2 3010
Entering 436 485 2063 26
Exiting 907 27 977 1099
Vehicle Totals
Cars 0 2 413 17 0 13 3 463 0 1064 950 20 0 21 2 1 2969
100% 99.3% 94.4% 100% 100% 98.7% 98.6% 98.8% 90.9% 95.5% 100% 50.0% 98.6%
Light 0] 0 3 0 0 0 0 4 0 7 9 1 0 1 0 1 26
0.0% 0.7% 0.0% 0.0% 0.0% 0.9% 0.6% 0.9% 4.5% 4.5% 0.0% 50.0% 0.9%
Bike 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 2
0.0% 0.0% 5.6% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1%
Medium 0 0 0 0 0 0 0 1 0 0 3 0 0 0 0] 0 4
0.0% 0.0% 0.0% 0.0% 0.0% 0.2% 0.0% 0.3% 0.0% 0.0% 0.0% 0.0% 0.1%
Heavy 0] 0 0 0 0 0 0 1 0 7 0 1 0 0 0] 0 9
0.0% 0.0% 0.0% 0.0% 0.0% 0.2% 0.6% 0.0% 4.5% 0.0% 0.0% 0.0% 0.3%
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: HELVETIA RD @ GROVELAND RD 1600-1900 Site: 0014
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12BG 11-024 S 1 Wednesday
Peak Hour Detail
Peak Hour: 4:30 PM - 5:30 PM
Southbound Westbound Northbound Eastbound
Interval HELVETIA JACOBSON HELVETIA GROVELAND
Begin Pedl Right Thru Left Ped2 Right Thru Left Ped3 Right Thru Left Ped4 Right Thru Left Total
Totals 0] 1 130 5 0 6 1 181 0 505 453 10 0 12 0] 1 1305
Factor 0.25 0.76 0.63 0.75 0.25 0.62 0.79 0.88 0.50 0.75 0.25 0.86
Entering 136 188 968 13
Factor 0.74 0.62 0.88 0.65
Exiting 323 12 460 510
Factor 0.67 0.60 0.88 0.80
Peak Vehicles
Cars (0] 1 130 5 0 6 1 181 0 496 448 9 0 11 0 0 1288
100% 100% 100% 100% 100% 100% 98.2% 98.9% 90.0% 91.7% 0.0% 98.7%
Light 0] 0 0] 0 0 0 0 0] 0 3 5 1 0 1 0] 1 11
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.6% 1.1% 10.0% 8.3% 100% 0.8%
Bike 0] 0 0] 0 0 0 0 0] 0 0] 0 0] 0 0 0 0 0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Medium 0] 0 0] 0 0 0 0 0] 0 0] 0 0] 0 0 0 0 0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Heavy 0] 0 0 0 0 0 0 0] 0 6 0 0] 0 0 0] 0 6
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.2% 0.0% 0.0% 0.0% 0.0% 0.5%
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OFFICE 503.646.2942

LOCATION: HELVETIA RD @ GROVELAND RD 1600-1900 Site: 0014
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12BG 11-024 S 1 Wednesday
Peak Hour Detalil
Peak Hour Diagram
North
Factor 0.74
<—E 136
o E Factor 0.88 0
> 1 130 5
w
I
GROVELAND 460 JACOBSON
6
Factor 0.60 12 Factor 0.62
Peak Start
4:30 PM 1 188
Volume
1 1305 181
Factor
13 0 0.86
Factor 0.65 510 Factor 0.80
12
323
10 453 505
968
Factor 0.67
0 Factor 0.88 0
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: HELVETIA RD @ GROVELAND RD 0600-0900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12BF 11-024 S Wednesday
Peak Hour Detail
Southbound Westbound Northbound Eastbound
Interval HELVETIA JACOBSON HELVETIA GROVELAND
Begin Pedl Right Thru Left Ped2 Right Thru Left Ped3 Right Thru Left Ped4 Right Thru Left Total
6:00 AM 0 0 16 0 0 0 0 11 0 25 12 0 0 1 0 0 65
6:15 AM 0 0 26 0 0 1 0 20 0 32 12 1 0 0 0 0 92
6:30 AM 0 0 26 0 0 0 0 27 0 35 25 1 0 0 1 0 115
6:45 AM 0 0 23 1 0 1 0 35 0 70 31 1 0 1 0 0 163
7:00 AM 0 0 36 1 0 2 0 18 0 25 34 0 0 2 0 0 118
7:15 AM 0 1 60 1 0 1 1 39 0 41 42 0 0 0 0 0 186
7:30 AM 0 0 95 4 0 1 0 54 0 51 68 0 0 1 0 0 274
7:45 AM 0 (0] 87 2 0 1 0 51 (0} 74 33 (0] 0 1 0 0 249
8:00 AM 0 0 51 2 0 1 0 45 0 54 30 4 0 2 0 0 189
8:15 AM (0] 0 48 2 (0] 0 0 43 0 40 21 1 0 0 0 0 155
8:30 AM 0 0 46 3 0 1 0 76 0 86 20 3 0 1 0 0 236
8:45 AM 0 0 49 7 0 1 0 81 0 89 20 2 0 0 1 0 250
Totals 0 1 563 23 0 10 1 500 0 622 348 13 0 9 2 0 2092
Entering 587 511 983 11
Exiting 1072 15 358 647
Vehicle Totals
Cars 0 1 550 22 0 7 1 479 0 596 335 12 0 9 2 0 2014
100% 97.7% 95.7% 70.0% 100% 95.8% 95.8% 96.3% 92.3% 100% 100% 96.3%
Light 0] 0 12 1 0 2 0 14 0 23 8 1 0 0 0 0 61
0.0% 2.1% 4.3% 20.0% 0.0% 2.8% 3.7% 2.3% 7.7% 0.0% 0.0% 2.9%
Bike 0 0 1 0 0 0 0 2 0 0 2 0 0 0 0 0 5
0.0% 0.2% 0.0% 0.0% 0.0% 0.4% 0.0% 0.6% 0.0% 0.0% 0.0% 0.2%
Medium 0] 0 0] 0 0 1 0 1 0 1 0 0] 0 0 0] 0 3
0.0% 0.0% 0.0% 10.0% 0.0% 0.2% 0.2% 0.0% 0.0% 0.0% 0.0% 0.1%
Heavy 0] 0 0 0 0 0 0 4 0 2 3 0 0 0 0] 0 9
0.0% 0.0% 0.0% 0.0% 0.0% 0.8% 0.3% 0.9% 0.0% 0.0% 0.0% 0.4%
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WWW.TRAFSTATS.COM
OFFICE 503.646.2942

LOCATION: HELVETIA RD @ GROVELAND RD 0600-0900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12BF 11-024 S Wednesday
Peak Hour Detail
Peak Hour: 7:15 AM - 8:15 AM
Southbound Westbound Northbound Eastbound
Interval HELVETIA JACOBSON HELVETIA GROVELAND
Begin Pedl Right Thru Left Ped2 Right Thru Left Ped3 Right Thru Left Ped4 Right Thru Left Total
Totals 0] 1 293 9 0 4 1 189 0 220 173 4 0 4 0] 0 898
Factor 0.25 0.77 0.56 1.00 0.25 0.88 0.74 0.64 0.25 0.50 0.82
Entering 303 194 397 4
Factor 0.77 0.88 0.83 0.50
Exiting 486 6 177 229
Factor 0.81 0.38 0.64 0.75
Peak Vehicles
Cars 0] 1 285 9 0 1 1 181 0 215 167 4 0 4 0 0 868
100% 97.3% 100% 25.0% 100% 95.8% 97.7% 96.5% 100% 100% 96.7%
Light 0 0 8 0 0 2 0 6 0 2 6 0 0 0 0 0 24
0.0% 2.7% 0.0% 50.0% 0.0% 3.2% 0.9% 3.5% 0.0% 0.0% 2.7%
Bike 0] 0 0] 0 0 0 0 0] 0 0] 0 0] 0 0 0] 0 0
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Medium 0] 0 0 0 0 1 0 0] 0 1 0 0 0 0 0] 0 2
0.0% 0.0% 0.0% 25.0% 0.0% 0.0% 0.5% 0.0% 0.0% 0.0% 0.2%
Heavy 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 4
0.0% 0.0% 0.0% 0.0% 0.0% 1.1% 0.9% 0.0% 0.0% 0.0% 0.4%
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LOCATION: HELVETIA RD @ GROVELAND RD 0600-0900 Site: 0016
CITY: HILLSBORO, OR Date: 5/25/2011
FILENAME: V12BF 11-024 S Wednesday
Peak Hour Detalil
Peak Hour Diagram
North
Factor 0.77
< 303
o E Factor 0.64 0
> 1 203 9
w
I
177
GROVELAND JACOBSON
4
Factor 0.38 Factor 0.88
Peak Start
7:15 AM 1 194
Volume
898 189
Factor
4 0.82
Factor 0.50 229 Factor 0.75
486
4 173 220
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Factor 0.81
0 Factor 0.83 0
Page 24 of 442
File: C:\tm pad data\RAW DATA\V12BF 11-024 S.rdf Report Date: 6/10/2011 3:45 PM Page 3



10638705 - US 26 Mainline East of Brookwood Pkwy Interchange.xIsx 10638705
Date Counted: 7/20/11
Location/Intersection: US 26 Mainline East of Brookwood Pkwy Interchange
16285 SW 85th Ave, Ste 302
Tigard, OR 97224
Ph:503-620-4242
Eastbound Westbound
Class 1 Class 2 Class3 [Class4| Class5 Class 6 - 13 Class 1 Class 2 Class3 [Class4| Class5 Class 6 - 13
Motorcycles | Cars & Trailers [ 2 Axle Long| Buses |2 Axle 6 Tire| 3 Axle Single - >6 Axle Multi| Interval Total Motorcycles | Cars & Trailers| 2 Axle Long| Buses [2 Axle 6 Tire| 3 Axle Single - >6 Axle Multi| Interval Total
5:00 AM 1 96 52 0 3 9 161 5:00 AM 0 43 52 0 3 6 104
5:15 AM 4 142 88 0 3 7 244 5:15 AM 4 85 131 0 6 9 235
5:30 AM 2 163 140 0 0 9 314 5:30 AM 6 150 176 1 8 13 354
5:45 AM 2 167 144 0 3 9 325 5:45 AM 1 120 136 0 3 16 276
:00 Al 18 19 4 5 6 465 :00 Al 2 21 05 0 3 249
5A 76 7! 1 18 25 593 :15 Al 0 47 71 0 9 340
:30 Al 87 4 0 13 6 567 0 A 2 95 92 1 6 2 422
:45 Al 4 77 6 1 12 3 576 :45 Al 4 91 20 1 8 2 451
7:00 AM 4 311 228 0 7 11 561 7:00 AM 7 191 203 1 8 12 422
7:15 AM 4 282 287 1 10 30 614 7:15 AM 6 240 218 3 9 24 500
7:30 AM 6 322 252 1 15 19 615 7:30 AM 9 263 329 0 12 23 636
7:45 AM 3 232 247 2 11 25 520 7:45 AM 6 259 295 0 14 25 599
:00 Al 2 43 32 4 7 8 516 :00 Al 2 Z 40 1 26 523
:15 Al 3 27 47 3 0 29 519 :15 Al 5 Z 50 2 27 543
:30 Al 5 45 83 1 2 7 463 0 A 2 90 5 5 564
:45 Al 2 7 13 0 7 0 449 :45 Al 4 54 281 2 2 4 567
9:00 AM 1 156 191 2 14 19 383 9:00 AM 4 221 261 5 16 20 527
9:15 AM 1 208 224 1 7 23 464 9:15 AM 4 231 224 2 18 23 502
9:30 AM 3 173 204 1 12 17 410 9:30 AM 0 206 230 2 14 28 480
9:45 AM 0 170 167 1 16 31 385 9:45 AM 2 191 226 7 12 31 469
0:00 Al 71 86 2 95 0:00 Al 90 193 1 36 435
0:15 Al 50 70 1 62 0:15 Al 66 226 4 4 447
0:30 Al 56 74 5 73 0:30 Al 75 227 4 9 449
0:45 Al 54 07 0 5 386 0:45 Al 77 235 5 1 459
11:00 AM 2 157 174 2 9 21 365 11:00 AM 3 177 208 3 16 28 435
11:15 AM 2 175 195 0 17 22 411 11:15 AM 4 143 246 2 12 10 417
11:30 AM 4 212 190 1 18 31 456 11:30 AM 8 186 230 1 23 19 467
11:45 AM 4 159 199 1 14 21 398 11:45 AM 2 150 216 0 23 30 421
:00 Pl 5 88 25 0 4 474 :00 Pl 67 0; 1 2 20 410
:15 Pl 12 98 04 5 454 :15 Pl 77 2, 0 4 9 440
:30 Pl 4 88 36 5 467 0 P 68 0! 1 1 21 406
:45 Pl 7 89 15 1 447 :45 Pl 75 29 1 4 20 440
1:00 PM 4 203 198 5 9 15 434 1:00 PM 0 195 210 3 7 23 438
1:15PM 3 203 193 2 23 31 455 1:15 PM 3 245 208 3 13 20 492
1:30 PM 2 199 212 0 14 26 453 1:30 PM 1 284 230 0 6 18 539
1:45 PM 1 178 209 3 10 23 424 1:45 PM 0 217 184 0 3 22 426
:00 Pl 0 63 02 2 9 21 397 :00 Pl 224 0! 2 27 460
:15 Pl 9 93 94 2 7 21 426 :15 Pl 233 51 0 6 50!
:30 Pl 5 89 04 0 13 5 426 0 P 239 5 1 4 50!
:45 Pl 3 202 4 0 14 9 479 45 P 4 254 29 0 9 50:
3:00 PM 1 171 200 1 21 15 409 3:00 PM 3 248 236 2 4 3 496
3:15 PM 1 212 273 2 1 11 510 3:15 PM 2 289 239 3 2 4 539
3:30 PM 7 271 237 2 12 14 543 3:30 PM 4 284 264 3 8 11 574
3:45 PM 3 256 211 5 6 9 490 3:45 PM 0 259 347 0 6 3 615
4:00 Pl 256 215 4 12 4 493 4:00 Pl 0 284 4 4 6 5 13
4:15 Pl 60 224 1 9 9 506 4:15 Pl 1 62 23 6 5 7 04
4:30 Pl 78 225 1 7 3 517 4:30 Pl 0 04 0 0 7 9 50
4:45 P 4 77 223 0 9 9 522 4:45 P 2 34 2 0 9 8 45
5:00 PM 6 304 228 3 9 1 551 5:00 PM 1 315 326 0 3 5 650
5:15 PM 7 352 268 1 4 9 641 5:15 PM 2 318 327 1 4 5 657
5:30 PM 7 317 253 2 6 8 593 5:30 PM 2 289 279 0 2 3 575
5:45 PM 6 326 240 2 6 4 584 5:45 PM 2 270 272 0 0 8 552
:00 Pl 10 23 28 3 4 4 572 :00 Pl 283 259 5 559
:15 Pl 5 97 21 0 4 7 534 5P 47 25 4 1 480
:30 Pl 2 48 77 0 5 3 435 0 P 41 10 4 462
:45 Pl 5 33 88 1 4 4 435 45 P 61 51 5 2 319
7:00 PM 4 218 172 1 3 5 403 7:00 PM 0 149 142 0 1 3 295
7:15 PM 2 169 131 0 5 5 312 7:15 PM 0 189 184 0 1 5 379
7:30 PM 3 143 113 0 7 4 270 7:30 PM 0 155 150 0 3 5 313
7:45 PM 4 146 139 0 3 3 295 7:45 PM 0 138 159 0 3 0 300
:00 Pl 5 41 131 1 2 281 :00 Pl 0 6 46 0 4 4 90
:15 Pl 3 155 0 344 :15 Pl 0 4 39 0 0 3 76
:30 Pl 25 91 3 4 226 0 P 0 8 32 0 3 1 64
:45 Pl 93 111 0 3 208 45 P 0 46 04 0 3 3 56
9:00 PM 0 127 87 0 1 0 215 9:00 PM 2 120 129 0 0 4 255
9:15 PM 1 135 67 0 3 4 210 9:15 PM 0 107 124 0 4 2 237
9:30 PM 1 137 80 0 1 4 223 9:30 PM 0 148 119 0 1 0 268
9:45 PM 2 81 54 0 0 1 138 9:45 PM 1 93 75 0 3 0 172
0:00 P 0 86 49 0 2 4 41 0:00 P 0 108 7 0 1 89
0:15 P 0 79 34 0 0 2 15 0:15 P 0 90 8 0 0 74
0:30 P 2 75 57 0 0 2 36 0:30 P 0 68 6 0 0 31
0:45 Pl 1 51 43 0 0 4 99 0:45 Pl 0 62 7 0 2 34
Total 228 14389 13260 86 615 999 20577 Total 155 14122 14933 78 551 950 30789
% 0.77% 48.65% 44.83% | 0.29% 2.08% 3.38% % 0.50% 45.87% 48.50% | 0.25% 1.79% 3.09%
Class 1 Class 2 Class3 |Class4| Class 5 Class 6 - 13 Class 1 Class 2 Class3 |Class 4| Class 5 Class 6 - 13
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Appendix B:

Volume Development
Worksheets



Table 1: Seasonal Adjustment Worksheet

Bend-Empire (09-007) US97; MP 135.95; THE DALLES-CALIFORNIA

HIGHWAY NO. 4; 0.49 mile south of Empire Avenue

Peak Month
Year
2009
2008
2007

Count Month (May)
Year
2009
2008
2007
2006
2005

Count Month (June)

Year
2009
2008
2007
2006
2005

Count Month Average

Year
2009

2007
2006

Seasonal Factor

Month
Aug
Jul
Aug

Month
May
May
May
May
May

Month
June
June
June
June
June

Month

May-Jun

May-Jun
May-Jun

% ADT
118
118
117

117.7

% ADT
112
113
110
109
110

% ADT
116
117
116
115
112

% ADT
114

113
112

113.0

1.04

AWT
50,000
51,366
54,739

52,035

AWT
47,067
49,172
51,388
50,069
47,796

AWT
49,000
50,599
54,126
52,992
48,800

AWT
48,034

52,757
51,531

50,774

Note: Data shown in grray was removed from calculation as per APM

Beltline (20-011) OR569; MP 12.00; BELTLINE HIGHWAY NO. 69; 0.76 mile

Peak Month
Year
2009
2008

2006

west of Pacific Highway No. 1 (I-5)

Month
Aug
June

June

Count Month (May)

Year
2009
2008
2007
2006
2005

Month
May
May
May
May
May

Count Month (June)

Year
2009
2008
2007
2006
2005

Month
June
June
June
June
June

Count Month Average

Year

2008
2007
2006

Month

May-Jun
May-Jun
May-Jun

Seasonal Factor

% ADT
118
112

112

114.0

% ADT
103
106
106
107
112

% ADT
107
112
107
112
127

% ADT
109

106.5
109.5

108.3

1.05

2 ATR Average

AWT
57,413
50,600

55,584

54,532

AWT
50,000
48,200
50,100
53,195
58,336

AWT
52,000
50,600
50,500
55,584
66,607

AWT
49,400
50,300
54,390

51,363

1.05
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Table 2: 2035 Link Volume Calculations for the AM Peak Period

Volumes Model Model 2005-2035 Model Comparison 2035 Volume Estimates
Annual Total Volume Volume Volume Absolute Forecast
Road From To Direction 2011 2005 2035 Growth Growth Growth Difference | Growth Difference | Average Used Method Used Comments

Helvetia Rd/Brookwood Pkwy Genentech Huffman St NB 850 1098 1406 0.9% 22.4% 246 1096 1041 5% 1069 1096 Difference Method To be consistent with method used for opposing direction
Huffman St Genentech SB 1825 1322 2281 2.4% 58.0% 767 2592 2884 11% 2738 2592 Difference Method Absolute difference >10% --> Used difference only
Huffman St Meek Rd NB 855 1016 1429 1.4% 32.5% 330 1185 1133 5% 1159 1185 Difference Method To be consistent with method used for opposing direction
Meek Rd Huffman St SB 1955 1360 2491 2.8% 66.5% 905 2860 3256 13% 3058 2860 Difference Method Absolute difference >10% --> Used difference only
Meek Rd EB Ramp Terminal NB 855 1069 1508 1.4% 32.9% 351 1206 1136 6% 1171 1206 Difference Method To be consistent with method used for opposing direction
EB Ramp Terminal Meek Rd SB 1935 1313 2408 2.8% 66.7% 876 2811 3226 14% 3018 2811 Difference Method Absolute difference >10% --> Used difference only
EB Ramp Terminal WB off-ramps NB 415 595 1004 2.3% 55.0% 327 742 643 14% 693 742 Difference Method Absolute difference >10% --> Used difference only
WB off-ramps EB Ramp Terminal SB 1780 1246 2141 2.4% 57.5% 716 2496 2803 12% 2649 2496 Difference Method Absolute difference >10% --> Used difference only
WB off-ramps WB on-ramp NB 455 648 1129 2.5% 59.4% 385 840 725 15% 782 840 Difference Method Absolute difference >10% --> Used difference only
WB on-ramp WB off-ramps SB 490 596 823 1.3% 30.5% 182 672 639 5% 655 672 Difference Method To be consistent with method used for opposing direction
WB on-ramp Jacobson Rd NB 395 556 961 2.4% 58.3% 324 719 625 14% 672 719 Difference Method Absolute difference >10% --> Used difference only
Jacobson Rd WB on-ramp SB 515 71 1002 1.4% 32.7% 233 748 684 9% 716 748 Difference Method To be consistent with method used for opposing direction
Jacobson Rd Schaff Rd NB 165 259 529 3.5% 83.4% 216 381 303 23% 342 381 Difference Method Absolute difference >10% --> Used difference only
Schaff Rd Jacobson Rd SB 315 427 724 2.3% 55.6% 238 553 490 12% 521 553 Difference Method Absolute difference >10% --> Used difference only
Schaff Rd West Union Rd NB 165 259 308 0.6% 15.1% 39 204 190 7% 197 204 Difference Method To be consistent with method used for opposing direction
West Union Rd Schaff Rd SB 315 427 690 2.1% 49.3% 210 525 470 11% 498 525 Difference Method Absolute difference >10% --> Used difference only

Huffman Street E of Brookwood Pkwy |Brookwood Pkwy WB 40 33 392 36.3% 870.3% 287 327 388 17% 358 327 Difference Method Absolute difference >10% --> Used difference only
Brookwood Pkwy E of Brookwood Pkwy EB 165 154 436 6.1% 146.5% 226 391 407 4% 399 391 Difference Method To be consistent with method used for opposing direction
Brookwood Pkwy W of Brookwood Pkwy WB 0 0 371 - - 371 371 - - 371 371 Manual Not in 2005 model - used 2035 volume
W of Brookwood Pkwy [Brookwood Pkwy EB 0 0 229 - - 229 229 - - 229 229 Manual Not in 2005 model - used 2035 volume

Meek Road Brookwood Pkwy Sewell Rd WB 15 8 53 18.8% 450.0% 36 51 83 47% 67 51 Difference Method Absolute difference >10% --> Used difference only
Sewell Rd Brookwood Pkwy EB 45 109 215 3.2% 77.8% 85 130 80 47% 105 130 Difference Method Absolute difference >10% --> Used difference only

EB Ramp Terminal US-26 off Brookwood Pkwy EB 260 249 509 3.5% 83.5% 208 468 477 2% 473 473 Average of Difference and Growth
Brookwood Pkwy US-26 on EB 545 656 746 0.5% 11.0% 72 617 605 2% 611 611 Average of Difference and Growth

WB Off-Ramps US-26 off NB Helvetia WB 40 54 124 4.3% 103.7% 56 96 81 16% 89 96 Difference Method Absolute difference >10% --> Used difference only
US-26 off SB Helvetia EB 1290 650 1318 3.4% 82.2% 534 1824 2351 25% 2087 1824 Difference Method Absolute difference >10% --> Used difference only

WB on-ramp Helvetia Rd US-26 on WB 85 209 346 2.2% 52.4% 110 195 130 40% 162 130 Difference Method Absolute difference >10% --> Used difference only

Jacobson Road E of Helvetia Rd Helvetia Rd WB 215 285 302 0.2% 4.8% 14 229 225 1% 227 227 Average of Difference and Growth
Helvetia Rd E of Helvetia Rd EB 245 298 456 1.8% 42.4% 126 371 349 6% 360 360 Average of Difference and Growth

Schaff Road E of Helvetia Rd Helvetia Rd WB 10 0 46 - - 46 56 - - 56 56 Manual Not in 2005 model - used 2035 volume
Helvetia Rd E of Helvetia Rd EB 10 0 232 - - 232 242 - - 242 242 Manual Not in 2005 model - used 2035 volume

Greater than 10% difference between difference and growth methods
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Table 3: 2035 Link Volume Calculations for the PM Peak Period

Volumes Model Model 2005-2035 Model Comparison 2035 Volume Estimates
Annual Total Volume Volume Volume Absolute Forecast
Road From To Direction 2011 2005 2035 Growth Growth Difference | Difference | Growth Difference | Average Used Method Used Comments

Helvetia Rd/Brookwood Pkwy Genentech Huffman St NB 1750 1178 2025 2.4% 57.5% 678 2428 2757 13% 2592 2428 Difference Method Absolute difference >10% --> Used difference only
Huffman St Genentech SB 930 1160 1389 0.7% 15.8% 183 1113 1077 3% 1095 1113 Difference Method To be consistent with method used for opposing direction
Huffman St Meek Rd NB 1900 1196 2162 2.7% 64.6% 773 2673 3128 16% 2900 2673 Difference Method Absolute difference >10% --> Used difference only
Meek Rd Huffman St SB 960 1086 1522 1.3% 32.1% 349 1309 1268 3% 1289 1309 Difference Method To be consistent with method used for opposing direction
Meek Rd EB Ramp Terminal NB 1870 1164 2068 2.6% 62.1% 723 2593 3032 16% 2813 2593 Difference Method Absolute difference >10% --> Used difference only
EB Ramp Terminal Meek Rd SB 955 1087 1498 1.3% 30.2% 329 1284 1244 3% 1264 1284 Difference Method To be consistent with method used for opposing direction
EB Ramp Terminal WB off-ramps NB 1165 680 1293 3.0% 72.1% 490 1655 2005 19% 1830 1655 Difference Method Absolute difference >10% --> Used difference only
WB off-ramps EB Ramp Terminal SB 910 1045 1345 1.0% 23.0% 240 1150 1119 3% 1134 1150 Difference Method To be consistent with method used for opposing direction
WB off-ramps WB on-ramp NB 1235 786 1422 2.7% 64.7% 509 1744 2034 15% 1889 1744 Difference Method Absolute difference >10% --> Used difference only
WB on-ramp WB off-ramps SB 265 430 599 1.3% 31.4% 135 400 348 14% 374 400 Difference Method Absolute difference >10% --> Used difference only
WB on-ramp Jacobson Rd NB 1025 596 1109 2.9% 68.9% 410 1435 1731 19% 1583 1435 Difference Method Absolute difference >10% --> Used difference only
Jacobson Rd WB on-ramp SB 345 592 841 1.4% 33.6% 199 544 461 17% 503 544 Difference Method Absolute difference >10% --> Used difference only
Jacobson Rd Schaff Rd NB 485 349 722 3.6% 85.5% 298 783 900 14% 842 783 Difference Method Absolute difference >10% --> Used difference only
Schaff Rd Jacobson Rd SB 155 317 484 1.8% 42.1% 134 289 220 27% 254 289 Difference Method Absolute difference >10% --> Used difference only
Schaff Rd West Union Rd NB 480 349 490 1.3% 32.3% 113 593 635 7% 614 614 Average of Difference and Growth
West Union Rd Schaff Rd SB 150 317 339 0.2% 5.6% 18 168 158 6% 163 163 Average of Difference and Growth

Huffman Street E of Brookwood Pkwy |Brookwood Pkwy WB 175 148 477 7.4% 177.8% 263 438 486 10% 462 438 Difference Method Absolute difference >10% --> Used difference only
Brookwood Pkwy E of Brookwood Pkwy EB 55 56 589 31.7% 761.4% 426 481 474 2% 478 481 Difference Method To be consistent with method used for opposing direction
Brookwood Pkwy W of Brookwood Pkwy WB 0 0 323 - - 258 258 - - 258 258 Manual Not in 2005 model - used 2035 volume
W of Brookwood Pkwy [Brookwood Pkwy EB 0 0 439 - - 351 351 - - 351 351 Manual Not in 2005 model - used 2035 volume

Meek Road Brookwood Pkwy Sewell Rd WB 50 52 189 8.8% 210.8% 110 160 155 3% 157 157 Average of Difference and Growth
Sewell Rd Brookwood Pkwy EB 20 20 119 16.5% 396.0% 79 99 99 0% 99 99 Average of Difference and Growth

EB Ramp Terminal US-26 off Brookwood Pkwy EB 125 220 219 0.0% -0.4% -1 124 125 0% 124 124 Average of Difference and Growth
Brookwood Pkwy US-26 on EB 785 663 841 0.9% 21.5% 142 927 954 3% 941 941 Average of Difference and Growth

WB Off-Ramps US-26 off NB Helvetia WB 70 106 129 0.7% 17.4% 18 88 82 7% 85 85 Average of Difference and Growth
US-26 off SB Helvetia EB 645 615 746 0.7% 17.0% 105 750 755 1% 752 752 Average of Difference and Growth

WB on-ramp Helvetia Rd US-26 on WB 290 353 556 1.9% 46.0% 162 452 423 7% 438 438 Average of Difference and Growth

Jacobson Road E of Helvetia Rd Helvetia Rd WB 200 277 363 1.0% 24.8% 69 269 250 7% 259 269 Difference Method To be consistent with method used for opposing direction
Helvetia Rd E of Helvetia Rd EB 550 248 393 1.9% 46.8% 116 666 807 19% 737 666 Difference Method Absolute difference >10% --> Used difference only

Schaff Road E of Helvetia Rd Helvetia Rd WB 5 0 157 - - 126 131 - - 131 131 Manual Not in 2005 model - used 2035 volume
Helvetia Rd E of Helvetia Rd EB 5 0 244 - - 195 200 - - 200 200 Manual Not in 2005 model - used 2035 volume

Greater than 10% difference between difference and growth methods
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Project: Brookwood IAMP
Job #: ODOT0000-0701

Subject:  Turning M 1t Volume D
AM Peak Hour Volumes 7:30 AM - 8:30 AM

Table 4: Turning Movements for 2011 and 2035

AM Peak Hour Volumes 7:30 AM - 8:30 AM 2011 Existing Conditions 2035 Fatal Flaw
Opening Year | Opening Year
Annual Growth Factor Final Balanced Balanced and Final Balanced 2015 2025
2011 Existing Raw =1.00 Volumes rounded to | Volumes for Synchro [ Rounded Volumes | Volumes for Synchro 2035 Fatal Flaw NCHRP Final Balanced 2011 - 2035 Volume
Intersection Direction Movement Counts Seasonal GF = 1.05 Seasonal Growth nearest 5 vehicles (2011 config) Change (2035 config) 255-Link L Volumes for Synchro Growth
1 Helvetia Rd & Schaff Rd L 0 0 0 0 0 0 0 0 0 0
3 hr Turning Movement Counts EB T 0 0 0 0 0 0 0 0 0 0
Count Date: 5/25/2011 R 0 0 0 0 0 0 0 0 0 0
L 3 3 0 5 5 2 5 50 45 40 5 20
Unsignalized WB T 0 0 0 0 0 0 0 0 0 0
R 3 3 0 5 5 2 5 9 10 5 5 5
L 0 0 0 0 0 0 0 0 0 0
AM Peak Hour: 7:15 AM-8:15 AM NB T 163 161 8 160 145 -16 155 150 155 0 175 210
AM Peak Hour Used: 7:30 AM-8:30 AM R 1 1 0 0 5 4 5 196 200 195 10 45
L 2 2 0 0 5 3 5 46 45 40 5 20
PHF: SB T 293 308 15 310 310 2 315 443 425 110 365 385
0.64 R 0 0 0 0 0 0 0 0 0 0
TEV 455 478 23 480 475 -3 490 894 880 390 540 690
2 Helvetia Rd & Jacobson Rd L 0 0 0 0 0 0 0 0 0 0
3 hr Turning Movement Counts EB T 0 0 0 0 0 0 0 0 0 0
Count Date: 5/25/2011 R 4 4 0 5 5 1 0 0 0 0
L 193 203 10 205 165 -38 165 17 165 0 165 165
Unsignalized WB T 0 0 0 0 0 0 0 0 0 0
R 3 3 0 5 5 2 5} 7 8 0 5 8
L 5 5 0 5 5 0 0 0 0 0
AM Peak Hour: 7:15 AM-8:15 AM NB T 152 160 8 160 145 -15 155 329 350 195 180 250
AM Peak Hour Used: 7:30 AM-8:30 AM R 219 230 1 230 210 -20 230 268 290 60 240 265
L 10 1" 1 10 10 -1 10 14 15 & 10 15
PHF: SB T 281 295 14 295 305 10 310 47 455 145 360 390
0.79 R 0 0 0 0 0 0 0 0 0 0
TEV 867 910 43 915 850 -60 875 1260 1280 405 930 1090
3 Helvetia Rd & WB On-ramp L 0 0 0 0 0 0 0 0 0 0
16 hr Turning Movement Counts EB T 0 0 0 0 0 0 0 0 0 0
Count Date: 7/20/2011 R 0 0 0 0 0 0 0 0 0 0
L 0 0 0 0 0 0 0 0 0 0
Signalized wB T 0 0 0 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0 0 0 0
L 31 31 0 30 0 -31 30 50 55 25 35 45
AM Peak Hour: 7:30 AM-8:30 AM NB T 245 245 0 245 0 -245 385 609 640 255 420 515
AM Peak Hour Used: 7:30 AM-8:30 AM R 0 0 0 0 0 0 0 0 0 0
L 0 0 0 0 0 0 0 0 0 0
PHF: SB T 386 386 0 385 0 -386 450 567 585 135 470 525
0.82 R 26 26 0 25 0 -26 25 33 35 10 25 30
TEV 688 688 [} 685 0 -688 890 1259 1315 425 950 1120
4 Helvetia Rd & WB Off-ramps L 0 0 0 0 0 0 0 0 0 0
16 hr Turning Movement Counts EB T 0 0 0 0 0 0 0 0 0 0
Count Date: 7/20/2011 R 0 0 0 0 0 0 1260 1794 1795 535 1335 1550
L 1260 1260 0 1260 1260 0 0 0 0 0
Signalized (2011) WB T 0 0 0 0 0 0 0 0 0 0
Unsignalized (2035) R Ll 41 0 40 40 -1 40 96 95 55 45 65
L 31 31 0 30 55 24 0 0 0 0
AM Peak Hour: 7:30 AM-8:30 AM NB T 245 245 0 245 320 75 375 604 600 225 405 495
AM Peak Hour Used: 7:30 AM-8:30 AM R 0 0 0 0 0 0 0 0 0 0
L 0 0 0 0 0 0 0 0 0 0
PHF: SB T 386 386 0 385 450 64 450 567 585 135 470 525
0.82 R 26 26 0 25 25 -1 0 0 0 0
TEV 1989 1989 0 1985 2150 161 2125 3061 3075 950 2260 2635
5 Brookwood Pkwy & EB Ramps L 40 40 0 40 60 20 60 87 85 25 65 75
16 hr Turning Movement Counts EB T 0 0 0 0 0 0 0 0 0 0
Count Date: 7/20/2011 R 139 139 0 140 175 36 175 274 275 100 190 230
L 0 0 0 0 0 0 0 0 0 0
Signalized WB T 0 0 0 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0 0 0 0
L 0 0 0 0 0 0 0 0 0 0
AM Peak Hour: 7:15 AM-8:15 AM NB T 227 227 0 225 315 88 315 515 515 200 345 420
AM Peak Hour Used: 7:30 AM-8:30 AM R 436 436 0 435 465 29 465 503 505 40 470 490
L 4 4 0 40 40 -1 40 34 35 -5 40 35
PHF: SB T 1597 1597 0 1595 1670 73 1670 2347 2345 675 1765 2040
0.86 R 0 0 0 0 0 0 0 0 0 0
TEV 2480 2480 0 2475 2725 245 2725 3760 3760 1035 2875 3290
6 Brookwood Pkwy & Meek Rd L 16 17 1 15 15 2 15 51 50 35 20 30
3 hr Turning Movement Counts EB T 3 3 0 5 5} 2 5 0 0 5 0 0
Count Date: 5/25/2011 R 19 20 1 20 20 0 20 78 80 60 25 45
L 0 0 0 0 0 0 0 0 0 0
Unsignalized WB T 0 0 0 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0 0 0 0
L 9 9 0 10 10 1 10 33 35 25 10 20
AM Peak Hour: 7:30 AM-8:30 AM NB T 763 801 38 800 765 -36 765 970 970 205 795 880
AM Peak Hour Used: 7:30 AM-8:30 AM R 2 2 0 0 5 3 5 0 0 -5 0 0
L 0 0 0 0 0 0 0 0 0 0
PHF: SB T 1842 1934 92 1935 1840 -94 1840 2591 2600 760 1950 2060
0.90 R 6 6 0 5 5 -1 5 18 20 15 5 10
TEV 2660 2793 133 2790 2665 -128 2665 3742 3755 1090 2820 3255
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Project: Brookwood IAMP
Job #: 0ODOT0000-0701

ject: Turning Volume D

PM Peak Hour Volumes 4:30 PM - 5:30 PM

Table 5: Turning Movements for 2011 and 2035

PM Peak Hour Volumes 4:30 PM - 5:30 PM 2011 Existing Conditions 2035 Fatal Flaw
Opening Year | Opening Year
Annual Growth Factor Final Balanced Balanced and Final Balanced 2035 Fatal Flaw 2015 2025
2011 Existing Raw =1.00 Volumes rounded to | Volumes for Synchro [ Rounded Volumes | Volumes for Synchro NCHRP 255-Link Final Balanced 2011 - 2035 Volume
Intersection Direction Movement Counts Seasonal GF = 1.05 Seasonal Growth nearest 5 vehicles (2011 config) Change (2035 config) Unbalanced Volumes for Synchro Growth
1 Helvetia Rd & Schaff Rd L 0 0 0 0 0 0 0 0 0 0
3 hr Turning Movement Counts EB T 0 0 0 0 0 0 0 0 0 0
Count Date: 5/25/2011 R 0 0 0 0 0 0 0 0 0 0
L 1 1 0 0 0 -1 0 0 30 30 5 5
Unsignalized wB T 0 0 0 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0 0 0 0
L 0 0 0 0 0 0 0 0 0 0
PM Peak Hour: 4:30 PM-5:30 PM NB T 449 47 22 470 450 -21 450 469 470 20 480 550
PM Peak Hour Used: 4:30 PM-5:30 PM R 1 1 0 0 0 -1 0 0 210 210 5 25
L 0 0 0 0 0 0 0 0 0 0
PHF: SB T 137 144 7 145 130 -14 130 269 270 140 150 210
0.89 R 0 0 0 0 0 0 0 0 0 0
TEV 588 617 29 615 580 -37 580 737 980 400 635 790
2 Helvetia Rd & Jacobson Rd L 1 1 0 0 0 -1 0 0 0 0
3 hr Turning Movement Counts EB T 0 0 0 0 0 0 0 0 0 0
Count Date: 5/25/2011 R 12 13 1 15 15 2 0 0 0 0
L 181 190 9 190 170 -20 180 247 275 95 195 230
Unsignalized WB T 1 1 0 0 0 -1 0 0 0 0
R 6 6 0 5 5 -1 5 8 10 5 5 5
L 10 1" 1 10 10 -1 0 0 0 0
PM Peak Hour: 4:30 PM-5:30 PM NB T 453 476 23 475 445 31 450 646 670 220 480 570
PM Peak Hour Used: 4:30 PM-5:30 PM R 505 530 25 530 455 -75 460 498 520 60 470 495
L 5 5 0 5 5 0 5 8 10 5 5 5
PHF: SB T 130 137 7 135 125 -12 125 262 290 165 150 210
0.86 R 1 1 0 0 0 -1 0 0 0 0
TEV 1305 1370 65 1365 1230 -140 1225 1669 1775 550 1305 1520
3 Helvetia Rd & WB On-ramp L 0 0 0 0 0 0 0 0 0 0
16 hr Turning Movement Counts EB T 0 0 0 0 0 0 0 0 0 0
Count Date: 7/20/2011 R 0 0 0 0 0 0 0 0 0 0
L 0 0 0 0 0 0 0 0 0 0
Signalized WB T 0 0 0 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0 0 0 0
L 191 191 0 190 0 -191 190 275 290 100 205 245
PM Peak Hour: 4:30 PM-5:30 PM NB T 679 679 0 680 0 679 910 1145 1190 280 950 1065
PM Peak Hour Used: 4:30 PM-5:30 PM R 0 0 0 0 0 0 0 0 0 0
L 0 0 0 0 0 0 0 0 0 0
PHF: SB T 235 235 0 235 0 -235 235 370 430 195 260 335
0.95 R 77 77 0 75 0 -7 75 133 135 60 85 105
TEV 1182 1182 0 1180 0 -1182 1410 1923 2045 635 1500 1750
4 Helvetia Rd & WB Off-ramps L 0 0 0 0 0 0 0 0 0 0
16 hr Turning Movement Counts EB T 0 0 0 0 0 0 0 0 0 0
Count Date: 7/20/2011 R 0 0 0 0 0 0 625 730 730 105 640 685
L 627 627 0 625 625 2 0 0 0 0
Signalized (2011) wB T 1 1 0 0 0 -1 0 0 0 0
Unsignalized (2035) R 57 57 0 55 55 2 55 69 70 15 55 65
L 191 191 0 190 190 -1 0 0 0 0
PM Peak Hour: 4:30 PM-5:30 PM NB T 679 679 0 680 855 176 1045 1365 1410 365 1100 1245
PM Peak Hour Used: 4:30 PM-5:30 PM R 0 0 0 0 0 0 0 0 0 0
L 0 0 0 0 0 0 0 0 0 0
PHF: SB T 235 235 0 235 235 0 235 370 430 195 260 335
0.95 R 77 77 0 75 75 -2 0 0 0 0
TEV 1867 1867 0 1860 2035 168 1960 2534 2640 680 2060 2330
5 Brookwood Pkwy & EB Ramps L 36 36 0 35 60 24 60 20 20 -40 50 30
16 hr Turning Movement Counts EB T 1 1 0 0 0 -1 0 0 0 0
Count Date: 7/20/2011 R 62 62 0 60 60 -2 60 78 80 20 65 70
L 0 0 0 0 0 0 0 0 0 0
Signalized wB T 0 0 0 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0 0 0 0
L 0 0 0 0 0 0 0 0 0 0
PM Peak Hour: 4:30 PM-5:30 PM NB T 837 837 0 835 985 148 985 1340 1390 405 1050 1215
PM Peak Hour Used: 4:30 PM-5:30 PM R 779 779 0 780 780 1 780 945 945 165 805 870
L 16 16 0 15 15 -1 15 7 5 -10 10 10
PHF: SB T 846 846 0 845 845 -1 845 1156 1156 310 890 1010
0.95 R 0 0 0 0 0 0 0 0 0 0
TEV 2577 2577 0 2570 2745 168 2745 3546 3595 850 2870 3215
6 Brookwood Pkwy & Meek Rd L 3 3 0 5 5 2 5 26 25 20 5 15
3 hr Turning Movement Counts EB T 0 0 0 0 0 0 0 0 0 0
Count Date: 5/25/2011 R 14 15 1 15 15 0 15 73 75 60 20 40
L 2 2 0 0 0 2 0 0 0 0
Unsignalized WB T 0 0 0 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0 0 0 0
L 33 35 2 35 85} 0 35 110 110 75 40 70
PM Peak Hour: 4:30 PM-5:30 PM NB T 1763 1851 88 1850 1760 91 1760 2312 2310 550 1850 2070
PM Peak Hour Used: 4:30 PM-5:30 PM R 0 0 0 0 0 0 0 0 0 0
L 0 0 0 0 0 0 0 0 0 0
PHF: SB T 877 921 44 920 890 -31 890 1181 1190 300 935 1050
0.96 R 15 16 1 15 15 -1 15 47 45 30 20 30
TEV 2707 2842 135 2840 2720 122 2720 3749 3755 1035 2870 3285
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HCM Unsignalized Intersection Capacity Analysis

200: Schaaf Rd & Helvetia Rd

9/27/2011

AR BV
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L T <
Volume (veh/h) 5 5 145 5 5 310
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 064 064 064 064 064 064
Hourly flow rate (vph) 8 8 227 8 8 484
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 730 230 234
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 730 230 234
tC, single (s) 6.4 6.5 4.1
tC, 2 stage (s)
tF (s) 3.5 3.6 2.2
p0 queue free % 98 99 99
cM capacity (veh/h) 390 738 1345
Direction, Lane # WB1 NB1 SB1
Volume Total 16 234 492
Volume Left 8 0 8
Volume Right 8 8 0
cSH 510 1700 1345
Volume to Capacity 0.03 014 0.01
Queue Length 95th (ft) 2 0 0
Control Delay (s) 12.3 0.0 0.2
Lane LOS B A
Approach Delay (s) 12.3 0.0 0.2
Approach LOS B
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 30.3% ICU Level of Service
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2011 Existing Conditions

JODA

Synchro 7 - Report
Page 1
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HCM Unsignalized Intersection Capacity Analysis

210: Groveland Dr & Helvetia Rd 9/27/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi 9 Fi 9 Fi 9 Fi 9

Volume (veh/h) 0 0 5 165 0 5 5 145 210 10 305 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0679 079 079 079 079 079 079 079 079 079 079 079

Hourly flow rate (vph) 0 0 6 209 0 6 6 184 266 13 386 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 305

pX, platoon unblocked 085 0.85 08 085 085 0.85

vC, conflicting volume 747 873 386 747 741 316 386 449

vC1, stage 1 conf vol 411 411 329 329

vC2, stage 2 conf vol 335 462 418 411

vCu, unblocked vol 617 765 386 617 610 112 386 268

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.5 4.1 4.1

tC, 2 stage (s) 6.1 55 6.1 55

tF (s) 3.5 4.0 3.3 35 4.0 3.6 2.2 2.2

p0 queue free % 100 100 99 61 100 99 99 99

cM capacity (veh/h) 537 467 666 532 516 736 1183 1115

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 6 215 456 399

Volume Left 0 209 6 13

Volume Right 6 6 266 0

cSH 666 536 1183 1115

Volume to Capacity 0.01 040 0.01 0.01

Queue Length 95th (ft) 1 48 0 1

Control Delay (s) 10.5 16.1 0.2 0.4

Lane LOS B C A A

Approach Delay (s) 10.5 16.1 0.2 0.4

Approach LOS B C

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2011 Existing Conditions

JODA

Synchro 7 - Report
Page 2
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HCM Signalized Intersection Capacity Analysis
220: US-26 WB Helvetia On-ramp & Helvetia Rd

9/27/2011

A ey v ANt S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L i [l L 4 +1s
Volume (vph) 0 0 0 1260 0 40 55 320 0 0 450 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.6 3.6 3.6 2.0 3.0 3.0
Lane Util. Factor 095 095 100 1.00 1.00 0.95
Frt 1.00 1.00 085 1.00 1.00 0.99
Flt Protected 095 095 100 095 1.00 1.00
Satd. Flow (prot) 1681 1681 1615 1421 1863 3581
Flt Permitted 095 095 100 095 1.00 1.00
Satd. Flow (perm) 1681 1681 1615 1421 1863 3581
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 0 0 1355 0 43 59 344 0 0 484 27
RTOR Reduction (vph) 0 0 0 0 0 6 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 0 677 678 37 59 344 0 0 506 0
Heavy Vehicles (%) 0% 0% 0% 2% 0% 0%  27% 2% 0% 0% 0% 0%
Turn Type Perm Perm Prot
Protected Phases 4 1 6 2
Permitted Phases 4 4
Actuated Green, G (s) 370 370 370 47 230 14.3
Effective Green, g (s) 384 384 384 6.7 250 16.3
Actuated g/C Ratio 055 055 055 010 0.36 0.23
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 2.3 2.3 2.3 2.3 3.0 5.2
Lane Grp Cap (vph) 922 922 886 136 665 834
v/s Ratio Prot 0.04 ¢0.18 c0.14
v/s Ratio Perm 040 040 0.02
v/c Ratio 073 074 004 043 052 0.61
Uniform Delay, d1 1.9 120 73 299 117 24.0
Progression Factor 100 100 1.00 071 055 1.00
Incremental Delay, d2 5.2 5.2 0.1 1.2 2.7 8.3
Delay (s) 171 17.2 74 225 124 27.2
Level of Service B B A C B C
Approach Delay (s) 0.0 16.8 13.9 27.2
Approach LOS A B B C
Intersection Summary
HCM Average Control Delay 18.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.6
Intersection Capacity Utilization 87.4% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2011 Existing Conditions

JODA

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy 9/27/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i [l 4 [l LI =

Volume (vph) 60 0 175 0 0 0 0 315 465 40 1670 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.6 3.6 3.0 3.0 2.0 3.0

Lane Util. Factor 1.00  1.00 1.00 1.00 100 095

Frt 1.00 0.85 1.00 085 1.00 1.00

Flt Protected 095 1.00 1.00 1.00 095 1.00

Satd. Flow (prot) 1805 1442 1776 1553 1805 3574

Flt Permitted 095 1.00 1.00 1.00 095 1.00

Satd. Flow (perm) 1805 1442 1776 1553 1805 3574

Peak-hour factor, PHF 091 091 091 091 091 091 091 091 091 091 091 0.91

Adj. Flow (vph) 66 0 192 0 0 0 0 346 511 44 1835 0

RTOR Reduction (vph) 0 0 41 0 0 0 0 0 277 0 0 0

Lane Group Flow (vph) 0 66 151 0 0 0 0 346 234 44 1835 0

Heavy Vehicles (%) 0% 0%  12% 0% 0% 0% 0% 7% 4% 0% 1% 0%

Turn Type Perm Perm Perm Prot

Protected Phases 8 6 5 2

Permitted Phases 8 8 6

Actuated Green, G (s) 7.0 7.0 300 300 190 53.0

Effective Green, g (s) 8.4 8.4 320 320 21.0 550

Actuated g/C Ratio 012 0.2 046 046 030 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0

Vehicle Extension (s) 2.3 2.3 4.7 4.7 2.3 4.7

Lane Grp Cap (vph) 217 173 812 710 542 2808

v/s Ratio Prot 0.19 0.02 ¢c0.51

v/s Ratio Perm 0.04 ¢0.10 0.15

v/c Ratio 030 087 043 033 008 065

Uniform Delay, d1 281 303 128 121 176 3.3

Progression Factor 1.00 1.00 100 100 113 048

Incremental Delay, d2 05 343 1.6 1.2 0.2 0.9

Delay (s) 286 646 144 134  20.1 25

Level of Service C E B B C A

Approach Delay (s) 554 0.0 13.8 2.9

Approach LOS E A B A

Intersection Summary

HCM Average Control Delay 10.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 6.6

Intersection Capacity Utilization 87.4% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2011 Existing Conditions

JODA

Synchro 7 - Report

Page 4
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HCM Signalized Intersection Capacity Analysis

231: US-26 EB Helvetia On-ramp & 9/27/2011
- Y ¥ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4

Volume (vph) 505 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.8

Lane Util. Factor 0.95

Frt 1.00

Flt Protected 1.00

Satd. Flow (prot) 3539

FIt Permitted 1.00

Satd. Flow (perm) 3539

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 549 0 0 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 549 0 0 0 0 0

Turn Type

Protected Phases 4

Permitted Phases

Actuated Green, G (s) 2.2

Effective Green, g (s) 2.2

Actuated g/C Ratio 0.09

Clearance Time (s) 5.8

Lane Grp Cap (vph) 311

v/s Ratio Prot c0.16

v/s Ratio Perm

v/c Ratio 1.77

Uniform Delay, d1 1.4

Progression Factor 1.00

Incremental Delay, d2 357.2

Delay (s) 368.6

Level of Service F

Approach Delay (s) 368.6 0.0 0.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 368.6 HCM Level of Service F

HCM Volume to Capacity ratio 1.76

Actuated Cycle Length (s) 25.0 Sum of lost time (s) 22.8

Intersection Capacity Utilization 18.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2011 Existing Conditions

JODA

Synchro 7 - Report
Page 5
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HCM Unsignalized Intersection Capacity Analysis
240: Meek Rd & Brookwood Pkwy

9/27/2011

A ey v ANt S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & L 4
Volume (veh/h) 15 5 20 0 0 0 10 765 5 0 1840 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 09 09 09 09 09 09 09 09 09 090 090 0.90
Hourly flow rate (vph) 17 6 22 0 0 0 11 850 6 0 2044 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 227
pX, platoon unblocked 074 074 074 074 074 0.74
vC, conflicting volume 2494 2925 1025 1922 2925 428 2050 856
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2320 2899 345 1551 2899 428 1723 856
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 0 52 95 100 100 100 96 100
cM capacity (veh/h) 15 11 489 34 11 581 277 793
Direction, Lane # EB1 WB1 NB1 NB2 NB3 SB1 SB2
Volume Total 44 0 11 567 289 1022 1028
Volume Left 17 0 1 0 0 0 0
Volume Right 22 0 0 0 6 0 6
cSH 27 1700 277 1700 1700 793 1700
Volume to Capacity 165 000 004 033 017 000 0.60
Queue Length 95th (ft) 133 0 3 0 0 0 0
Control Delay (s) 632.3 00 186 0.0 0.0 0.0 0.0
Lane LOS F A C
Approach Delay (s) 632.3 0.0 0.2 0.0
Approach LOS F A
Intersection Summary
Average Delay 9.6
Intersection Capacity Utilization 61.0% ICU Level of Service B
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2011 Existing Conditions

JODA

Synchro 7 - Report
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SimTraffic Performance Report
2011 Existing Conditions 10/22/2011

200: Schaaf Rd & Helvetia Rd Performance by movement

Movement WBL WBR NBT NBR SBL SBT All
Total Delay (hr) 0.0 0.0 0.2 0.0 0.0 0.0 0.2
Delay / Veh (s) 58 1.5 3.8 1.0 1.5 0.6 1.7
Vehicles Entered 3 6 159 6 6 301 481
Vehicles Exited 3 6 160 6 6 301 482
Hourly Exit Rate 3 6 160 6 6 301 482
Input Volume 5 5 158 5 5 310 488
% of Volume 60 120 101 120 120 97 99
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

210: Groveland Dr & Helvetia Rd Performance by movement

Movement EBR  WBL WBR NBL NBT NBR SBL  SBT All
Total Delay (hr) 0.0 0.7 0.0 0.0 0.3 0.2 0.0 0.3 15
Delay / Veh (s) 112 141 140 6.3 6.6 3.1 3.3 3.2 6.0
Vehicles Entered 4 174 5 7 168 217 9 317 901
Vehicles Exited 4 174 5 7 167 215 9 317 898
Hourly Exit Rate 4 174 5 7 167 215 9 317 898
Input Volume 5 165 5 5 163 210 10 328 891
% of Volume 76 106 95 133 103 103 90 97 101
Denied Entry Before 0 0 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0 0 0

220: US-26 WB Helvetia On-ramp & Helvetia Rd Performance by movement

Movement WBL WBR NBL NBT SBT SBR Al
Total Delay (hr) 8.5 0.3 0.8 1.8 3.5 01 150
Delay / Veh (s) 244 247 527 195 264 161 247
Vehicles Entered 1253 44 54 334 474 25 2184
Vehicles Exited 1253 43 53 336 478 25 2188
Hourly Exit Rate 1253 43 53 336 478 25 2188
Input Volume 1260 40 5 322 474 25 2176
% of Volume 99 108 96 104 101 101 101
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy Performance by movement

Movement EBL EBR NBT NBR SBL SBT All
Total Delay (hr) 1.1 1.7 1.2 0.3 0.3 2.1 6.7
Delay / Veh (s) 655 343 132 26 228 45 8.8
Vehicles Entered 60 180 326 473 43 1682 2764
Vehicles Exited 62 180 326 473 43 1689 2773
Hourly Exit Rate 62 180 326 473 43 1689 2773
Input Volume 60 175 318 465 40 1682 2740
% of Volume 103 103 103 102 107 100 101
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Brookwood IAMP SimTraffic Report
JODA Page 1
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SimTraffic Performance Report

2011 Existing Conditions 10/22/2011
231: US-26 EB Helvetia On-ramp & Performance by movement

Movement EBT All

Total Delay (hr) 103 103

Delay / Veh (s) 705 705

Vehicles Entered 521 521

Vehicles Exited 526 526

Hourly Exit Rate 526 526

Input Volume 513 513

% of Volume 103 103

Denied Entry Before 0 0

Denied Entry After 0 0

240: Meek Rd & Brookwood Pkwy Performance by movement

Movement EBL EBT EBR NBL NBT NBR SBT SBR All
Total Delay (hr) 0.8 0.3 0.9 0.0 1.1 0.0 0.6 0.0 3.7
Delay / Veh (s) 186.2 2092 1279 197 5.0 14 1.2 0.4 5.0
Vehicles Entered 15 7 23 8 779 7 1857 6 2702
Vehicles Exited 15 7 24 8 779 7 1859 6 2705
Hourly Exit Rate 15 7 24 8 779 7 1859 6 2705
Input Volume 15 5 20 10 765 5 1845 5 2671
% of Volume 102 133 122 78 102 133 101 114 101
Denied Entry Before 0 0 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0 0 0
Total Network Performance

Total Delay (hr) 44.5

Delay / Veh (s) 53.5

Vehicles Entered 2981

Vehicles Exited 3003

Hourly Exit Rate 3003

Input Volume 21557

% of Volume 14

Denied Entry Before 0

Denied Entry After 0

Brookwood IAMP SimTraffic Report
JODA Page 2
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Queuing and Blocking Report
2011 Existing Conditions 10/22/2011

Intersection: 200: Schaaf Rd & Helvetia Rd

Movement WB SB
Directions Served LR LT
Maximum Queue (ft) 52 24
Average Queue (ft) 7 1
95th Queue (ft) 31 13
Link Distance (ft) 1714 562
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 210: Groveland Dr & Helvetia Rd

Movement EB WB NB SB
Directions Served LR LR LTR LTR
Maximum Queue (ft) 24 155 74 90
Average Queue (ft) 3 56 5 8
95th Queue (ft) 16 120 37 59
Link Distance (ft) 398 1693 218 1385
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 220: US-26 WB Helvetia On-ramp & Helvetia Rd

Movement WB WB WB  B221 NB NB SB SB

Directions Served L LT R T L T T TR

Maximum Queue (ft) 473 454 50 96 167 241 223 227

Average Queue (ft) 268 289 30 3 58 103 111 114

95th Queue (ft) 427 434 57 69 130 194 186 187

Link Distance (ft) 604 604 689 606 218 218

Upstream Blk Time (%) 0 0 1 1

Queuing Penalty (veh) 0 0 3 2

Storage Bay Dist (ft) 25 150

Storage Blk Time (%) 47 4 1 2

Queuing Penalty (veh) 19 23 3 1

Brookwood IAMP SimTraffic Report
JODA Page 3
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Queuing and Blocking Report

2011 Existing Conditions 10/22/2011
Intersection: 230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy
Movement EB EB NB NB SB SB SB
Directions Served LT R T R L T T
Maximum Queue (ft) 159 245 181 136 78 116 144
Average Queue (ft) 59 103 114 6 24 45 51
95th Queue (ft) 133 195 185 56 61 100 114
Link Distance (ft) 1138 168 168 606 606
Upstream Blk Time (%) 2 0

Queuing Penalty (veh) 7 0

Storage Bay Dist (ft) 300 175

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 231: US-26 EB Helvetia On-ramp &

Movement EB EB

Directions Served T T

Maximum Queue (ft) 334 344

Average Queue (ft) 177 195

95th Queue (ft) 326 340

Link Distance (ft) 991 991

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 240: Meek Rd & Brookwood Pkwy

Movement EB NB NB NB SB

Directions Served LTR L T TR TR

Maximum Queue (ft) 224 33 122 23 11

Average Queue (ft) 78 6 9 1 0

95th Queue (ft) 220 26 55 13 8

Link Distance (ft) 603 1910 1910 168

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Network Summary

Network wide Queuing Penalty: 58

Brookwood IAMP SimTraffic Report
JODA Page 4
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HCM Unsignalized Intersection Capacity Analysis

200: Schaaf Rd & Helvetia Rd 10/18/2011
AR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L T <

Volume (veh/h) 0 0 450 0 0 130

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 093 093 093 093 093 093

Hourly flow rate (vph) 0 0 484 0 0 140

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 624 484 484

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 624 484 484

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 100

cM capacity (veh/h) 453 587 1089

Direction, Lane # WB1 NB1 SB1

Volume Total 0 484 140

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1089

Volume to Capacity 0.00 028 0.00

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 27.0% ICU Level of Service

Analysis Period (min) 15

Brookwood IAMP 4:45 pm 5/25/2011 2011 Existing Conditions

JODA

Synchro 7 - Report
Page 1
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HCM Unsignalized Intersection Capacity Analysis

210: Groveland Dr & Helvetia Rd 10/18/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi 9 Fi 9 Fi 9 Fi 9

Volume (veh/h) 0 0 15 170 0 5 10 445 455 5 125 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 0.91

Hourly flow rate (vph) 0 0 16 187 0 5 11 489 500 5 137 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 305

pX, platoon unblocked 057 057 057 057 057 0.57

vC, conflicting volume 915 1159 137 926 909 739 137 989

vC1, stage 1 conf vol 148 148 761 761

vC2, stage 2 conf vol 766 1011 165 148

vCu, unblocked vol 467 899 137 487 458 157 137 598

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s) 6.1 55 6.1 55

tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2

p0 queue free % 100 100 98 56 100 99 99 99

cM capacity (veh/h) 421 253 916 429 400 506 1459 560

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 16 192 1000 143

Volume Left 0 187 1 5

Volume Right 16 5 500 0

cSH 916 431 1459 560

Volume to Capacity 0.02 045 0.01 0.01

Queue Length 95th (ft) 1 56 1 1

Control Delay (s) 9.0 199 0.2 0.6

Lane LOS A C A A

Approach Delay (s) 9.0 199 0.2 0.6

Approach LOS A C

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15

Brookwood IAMP 4:45 pm 5/25/2011 2011 Existing Conditions

JODA

Synchro 7 - Report
Page 2
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HCM Signalized Intersection Capacity Analysis
220: US-26 WB Helvetia On-ramp & Helvetia Rd

10/18/2011

A ey v ANt S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L i [l L 4 +1s
Volume (vph) 0 0 0 625 0 55 190 855 0 0 23 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.6 3.6 3.6 2.0 7.0 3.0
Lane Util. Factor 095 095 100 1.00 1.00 0.95
Frt 1.00 1.00 085 1.00 1.00 0.96
Flt Protected 095 095 100 095 1.00 1.00
Satd. Flow (prot) 1715 1715 1615 1787 1881 3479
Flt Permitted 095 095 100 095 1.00 1.00
Satd. Flow (perm) 1715 1715 1615 1787 1881 3479
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 0 0 672 0 59 204 919 0 0 253 81
RTOR Reduction (vph) 0 0 0 0 0 18 0 0 0 0 33 0
Lane Group Flow (vph) 0 0 0 336 336 41 204 919 0 0 301 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 1% 0% 0% 0% 0%
Turn Type Perm Perm Prot
Protected Phases 4 1 6 2
Permitted Phases 4 4
Actuated Green, G (s) 170 170 170 127 430 26.3
Effective Green, g (s) 184 184 184 147 40 28.3
Actuated g/C Ratio 026 026 026 021 059 040
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 2.3 2.3 2.3 2.3 3.0 5.2
Lane Grp Cap (vph) 451 451 425 375 1102 1407
v/s Ratio Prot 011 049 0.09
v/s Ratio Perm c0.20 020 0.03
v/c Ratio 075 075 010 054 0.83 0.21
Uniform Delay, d1 236 236 195 247 117 13.6
Progression Factor 100 100 1.00 080 142 1.00
Incremental Delay, d2 10.7 107 0.4 0.8 5.7 0.3
Delay (s) 343 343 200 205 224 13.9
Level of Service C C B C C B
Approach Delay (s) 0.0 33.2 221 13.9
Approach LOS A C C B
Intersection Summary
HCM Average Control Delay 245 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.6
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 4:45 pm 5/25/2011 2011 Existing Conditions

JODA

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy 10/18/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i [l 4 [l LI =

Volume (vph) 60 0 60 0 0 0 0 985 780 15 845 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0

Lane Util. Factor 1.00  1.00 1.00 1.00 100 095

Frt 1.00 0.85 1.00 085 1.00 1.00

Flt Protected 095 1.00 1.00 1.00 095 1.00

Satd. Flow (prot) 1805 1615 1881 1599 1805 3610

Flt Permitted 095 1.00 1.00 1.00 095 1.00

Satd. Flow (perm) 1805 1615 1881 1599 1805 3610

Peak-hour factor, PHF 09 09 096 096 09% 09 09 09 096 096 096 0.96

Adj. Flow (vph) 62 0 62 0 0 0 0 1026 812 16 880 0

RTOR Reduction (vph) 0 0 57 0 0 0 0 0 241 0 0 0

Lane Group Flow (vph) 0 62 5 0 0 0 0 1026 571 16 880 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 1% 1% 0% 0% 0%

Turn Type Perm Perm Perm Prot

Protected Phases 8 6 5 2

Permitted Phases 8 8 6

Actuated Green, G (s) 55 55 492 492 1.3 545

Effective Green, g (s) 5.3 55 492 492 1.3 545

Actuated g/C Ratio 0.08 0.08 070 070 0.02 0.78

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0

Vehicle Extension (s) 2.3 2.3 4.7 4.7 2.3 4.7

Lane Grp Cap (vph) 142 127 1322 1124 34 2811

v/s Ratio Prot 0.55 0.01 c0.24

v/s Ratio Perm 0.03 0.00 0.36

v/c Ratio 044  0.04 078 051 047 031

Uniform Delay, d1 308 298 6.8 48 340 2.3

Progression Factor 1.00 1.00 100 100 112 038

Incremental Delay, d2 1.3 0.1 4.5 1.6 47 0.2

Delay (s) 320 299 11.3 64 429 1.1

Level of Service C C B A D A

Approach Delay (s) 31.0 0.0 9.2 1.8

Approach LOS C A A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 71.5% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 4:45 pm 5/25/2011 2011 Existing Conditions

JODA

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

231: US-26 EB Helvetia On-ramp & 10/18/2011
- Y ¥ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4

Volume (vph) 795 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 45

Lane Util. Factor 0.95

Frt 1.00

Flt Protected 1.00

Satd. Flow (prot) 3610

FIt Permitted 1.00

Satd. Flow (perm) 3610

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 864 0 0 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 864 0 0 0 0 0

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0%

Turn Type

Protected Phases 4

Permitted Phases

Actuated Green, G (s) 2.5

Effective Green, g (s) 2.5

Actuated g/C Ratio 0.14

Clearance Time (s) 4.5

Lane Grp Cap (vph) 501

v/s Ratio Prot c0.24

v/s Ratio Perm

v/c Ratio 1.72

Uniform Delay, d1 7.8

Progression Factor 1.00

Incremental Delay, d2 3344

Delay (s) 3421

Level of Service F

Approach Delay (s) 3421 0.0 0.0

Approach LOS F A A

Intersection Summary

HCM Average Control Delay 342.1 HCM Level of Service F

HCM Volume to Capacity ratio 1.72

Actuated Cycle Length (s) 18.0 Sum of lost time (s) 15.5

Intersection Capacity Utilization 25.7% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 4:45 pm 5/25/2011 2011 Existing Conditions

JODA

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

240: Meek Rd & Brookwood Pkwy 10/18/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & L 4

Volume (veh/h) 5 0 15 0 0 0 35 1760 0 0 890 15

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 0%

Hourly flow rate (vph) 5 0 16 0 0 0 37 1872 0 0 947 16

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 227

pX, platoon unblocked 093 093 093 093 093 0.93

vC, conflicting volume 1965 2902 481 2436 2910 936 963 1872

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1885 2894 285 2392 2903 936 804 1872

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2

p0 queue free % 87 100 98 100 100 100 95 100

cM capacity (veh/h) 40 14 666 16 14 270 769 326

Direction, Lane # EB1 WB1 NB1 NB2 NB3 SB1 SB2

Volume Total 21 0 37 1248 624 473 489

Volume Left 5 0 37 0 0 0 0

Volume Right 16 0 0 0 0 0 16

cSH 134 1700 769 1700 1700 326 1700

Volume to Capacity 016 000 005 073 037 0.00 029

Queue Length 95th (ft) 14 0 4 0 0 0 0

Control Delay (s) 36.8 0.0 9.9 0.0 0.0 0.0 0.0

Lane LOS E A A

Approach Delay (s) 36.8 0.0 0.2 0.0

Approach LOS E A

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 58.7% ICU Level of Service B

Analysis Period (min) 15

Brookwood IAMP 4:45 pm 5/25/2011 2011 Existing Conditions

JODA

Synchro 7 - Report
Page 6
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SimTraffic Performance Report
2011 Existing Conditions 10/22/2011

200: Schaaf Rd & Helvetia Rd Performance by movement

Movement NBT  SBT All
Total Delay (hr) 0.7 0.0 0.7
Delay / Veh (s) 5.3 0.2 4.1
Vehicles Entered 449 140 589
Vehicles Exited 451 139 590
Hourly Exit Rate 451 139 590
Input Volume 453 130 583
% of Volume 100 107 101
Denied Entry Before 0 0 0
Denied Entry After 0 0 0

210: Groveland Dr & Helvetia Rd Performance by movement

Movement EBR  WBL WBR NBL NBT NBR SBL  SBT All
Total Delay (hr) 0.0 1.6 0.0 0.0 1.2 0.6 0.0 0.1 3.6
Delay / Veh (s) 24 340 196 75 9.7 49 197 20 104
Vehicles Entered 15 168 5 11 451 438 6 134 1228
Vehicles Exited 15 168 5 11 451 440 6 133 1229
Hourly Exit Rate 15 168 5 11 451 440 6 133 1229
Input Volume 15 170 5 10 452 455 5 126 1238
% of Volume 98 99 100 107 100 97 120 106 99
Denied Entry Before 0 0 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0 0 0

220: US-26 WB Helvetia On-ramp & Helvetia Rd Performance by movement

Movement WBL WBR NBL NBT SBT SBR Al
Total Delay (hr) 11.2 1.0 22 7.2 0.9 02 227
Delay / Veh (s) 636 662 413 307 133 72 399
Vehicles Entered 631 55 190 852 242 77 2047
Vehicles Exited 638 57 189 845 240 77 2046
Hourly Exit Rate 638 57 189 845 240 77 2046
Input Volume 625 55 190 864 238 75 2046
% of Volume 102 103 100 98 101 103 100
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy Performance by movement

Movement EBL EBR NBT NBR SBL SBT All
Total Delay (hr) 0.8 0.2 1.9 0.8 0.1 0.9 48
Delay / Veh (s) 523 115 7.0 36 325 3.9 6.2
Vehicles Entered 55 60 990 779 14 869 2767
Vehicles Exited 55 61 990 778 14 865 2763
Hourly Exit Rate 55 61 990 778 14 865 2763
Input Volume 60 60 994 780 15 852 2762
% of Volume 92 102 100 100 92 102 100
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Brookwood IAMP SimTraffic Report
JODA Page 1

Page 50 of 442



SimTraffic Performance Report

2011 Existing Conditions 10/22/2011
231: US-26 EB Helvetia On-ramp & Performance by movement
Movement EBT All

Total Delay (hr) 219 219

Delay / Veh (s) 991 991

Vehicles Entered 804 804

Vehicles Exited 786 786

Hourly Exit Rate 786 786

Input Volume 806 806

% of Volume 98 98

Denied Entry Before 0 0

Denied Entry After 0 0

240: Meek Rd & Brookwood Pkwy Performance by movement
Movement EBL EBR NBL NBT SBT SBR Al
Total Delay (hr) 0.6 1.5 0.1 59 0.3 0.0 8.3
Delay / Veh (s) 663.7 356.6 141 121 1.0 04 110
Vehicles Entered 4 17 35 1759 907 17 2739
Vehicles Exited 2 13 35 1755 906 17 2728
Hourly Exit Rate 2 13 35 1755 906 17 2728
Input Volume 5 15 35 1760 894 15 2725

% of Volume 40 85 101 100 101 111 100
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Total Network Performance

Total Delay (hr) 68.6

Delay / Veh (s) 82.7

Vehicles Entered 3010

Vehicles Exited 2971

Hourly Exit Rate 2971

Input Volume 21876

% of Volume 14

Denied Entry Before 0

Denied Entry After 0

Brookwood IAMP SimTraffic Report
JODA Page 2
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Queuing and Blocking Report
2011 Existing Conditions 10/22/2011

Intersection: 200: Schaaf Rd & Helvetia Rd

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 210: Groveland Dr & Helvetia Rd

Movement EB WB NB SB
Directions Served LR LR LTR LTR
Maximum Queue (ft) 27 200 92 76
Average Queue (ft) 9 92 8 9
95th Queue (ft) 27 173 52 42
Link Distance (ft) 1815 1693 218 1385
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 220: US-26 WB Helvetia On-ramp & Helvetia Rd

Movement WB WB WB NB NB SB SB

Directions Served L LT R L T T TR

Maximum Queue (ft) 454 489 50 324 626 113 131

Average Queue (ft) 264 277 36 158 415 55 61

95th Queue (ft) 430 445 60 309 678 99 109

Link Distance (ft) 604 604 606 218 218

Upstream Blk Time (%) 3

Queuing Penalty (veh) 32

Storage Bay Dist (ft) 25 150

Storage Blk Time (%) 74 19 4 24

Queuing Penalty (veh) 41 60 36 45

Brookwood IAMP SimTraffic Report
JODA Page 3
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Queuing and Blocking Report

2011 Existing Conditions 10/22/2011
Intersection: 230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy
Movement EB EB NB NB SB SB SB
Directions Served LT R T R L T T
Maximum Queue (ft) 113 68 192 105 58 105 124
Average Queue (ft) 49 24 128 5 11 24 37
95th Queue (ft) 97 50 222 50 36 76 106
Link Distance (ft) 1138 168 168 606 606
Upstream Blk Time (%) 6 0

Queuing Penalty (veh) 49 1

Storage Bay Dist (ft) 300 175

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 231: US-26 EB Helvetia On-ramp &

Movement EB EB

Directions Served T T

Maximum Queue (ft) 556 597

Average Queue (ft) 350 374

95th Queue (ft) 657 695

Link Distance (ft) 991 991

Upstream Blk Time (%) 1

Queuing Penalty (veh) 3

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 240: Meek Rd & Brookwood Pkwy

Movement EB NB NB NB SB

Directions Served LR L T TR TR

Maximum Queue (ft) 195 121 513 311 5

Average Queue (ft) 66 19 98 23 0

95th Queue (ft) 235 72 358 183 3

Link Distance (ft) 603 1910 1910 168

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100

Storage Blk Time (%) 0 5

Queuing Penalty (veh) 0 2

Network Summary

Network wide Queuing Penalty: 269

Brookwood IAMP SimTraffic Report
JODA Page 4
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HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail :

Di verge Anal ysi s

Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 13/ 2011

Anal ysis tinme period: AM Peak
Freeway/Dir of Travel: US 26 Eastbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2011

Description: Eastbound Of-ranp to Brookwood

Freeway Dat a

Type of anal ysis Di ver ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 1875 vph

O f Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free- Fl ow speed on ranp 35.0 nph
Vol une on ranp 180 vph
Length of first accel/decel |ane 1500 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent ranp exist? No

Vol une on adj acent ranp vph
Position of adjacent ranp

Type of adjacent ranp

Di stance to adjacent ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 1875 180 vph
Peak- hour factor, PHF 0. 88 0. 86
Peak 15-mi n vol une, v15 533 52 Y
Trucks and buses 4 4 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade 0. 00 % 0.00 % %
Length 0. 00 m 0.00 m m
Trucks and buses PCE, ET 1.5 1.5
Recreati onal vehicle PCE, ER 1.2 1.2
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2173 213 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 2173 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 2173 4600 No
Fi F
V =V -V 1960 4600 No
FO F R
% 213 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2173 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2173 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 9.4 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence A

Speed Estimation

I nternedi ate speed vari abl e, D = 0.447

Space mean speed in ranmp influence area, SS = 52.0 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 52.0 nph
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HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail :

Mer ge Anal ysis

Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 14/ 2011

Anal ysis tinme period: AM Peak Peri od
Freeway/Dir of Travel: US 26 Eastbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2011

Description: Eastbound On-ranp from Brookwood

Freeway Dat a

Type of anal ysis Mer ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 1695 vph

On Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free-fl ow speed on ranp 35.0 nph
Vol une on ranp 475 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent ranp exist? No

Vol une on adj acent Ranp vph
Position of adjacent Ranp

Type of adjacent Ranp

Di stance to adjacent Ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 1695 475 vph
Peak- hour factor, PHF 0. 88 0. 86
Peak 15-mi n vol une, v15 482 138 Y
Trucks and buses 4 4 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade % % %
Length m m m
Trucks and buses PCE, ET 1.5 1.5
Recreati onal vehicle PCE, ER 1.2 1.2
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1965 563 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 1965 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
% 2528 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1965 (Equati on 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1965 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 22. 4 pc/m/In
R R 12 A

Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, M = 0.341

Space mean speed in ranp influence area, SS = 53.9 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO = 53.9 nph
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HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail:

Di verge Anal ysi s
Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 13/ 2011

Anal ysis tinme period: AM Peak
Freeway/Dir of Travel: US 26 Westbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2011
Description: Westbound Off-ranp to Brookwood
Freeway Dat a
Type of anal ysis Di ver ge
Nunmber of |anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 2300 vph
O f Ranp Data
Si de of freeway Ri ght
Number of lanes in ranp 1
Free- Fl ow speed on ranp 35.0 nph
Vol une on ranp 1300 vph
Length of first accel/decel |ane 1500 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent

Vol une on adj

ranp exist? No
acent ranp vph

Position of adjacent ranp
Type of adjacent ranp
Di stance to adjacent ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent

Ranp
Vol une, V (vph) 2300 1300 vph
Peak- hour factor, PHF 0.91 0.82
Peak 15-m n volune, v15 632 396 Y
Trucks and buses 4 4 %

Recr eati onal
Terrain type:

vehi cl es 0 0
Level Level

Gr ade 0. 00 % 0.00 %
Length 0. 00 m 0.00 m
Trucks and buses PCE, ET 1.5 1.5

Recr eati onal

vehi cl e PCE, ER 1.2 1.2

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2578 1617 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 2578 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
Vv =V 2578 4600 No
Fi F
V =V -V 961 4600 No
FO F R
v 1617 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2578 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2578 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 12.9 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D = 0.574

Space mean speed in ranmp influence area, SS = 49.7 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 49.7 nph

Page 59 of 442



HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail :

Mer ge Anal ysis

Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 14/ 2011

Anal ysis tinme period: AM Peak Peri od
Freeway/Dir of Travel: US 26 Westbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2011

Description: Westbound On-ranp from Brookwood

Freeway Dat a

Type of anal ysis Mer ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 1000 vph

On Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free-fl ow speed on ranp 35.0 nph
Vol une on ranp 55 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent ranp exist? No

Vol une on adj acent Ranp vph
Position of adjacent Ranp

Type of adjacent Ranp

Di stance to adjacent Ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 1000 55 vph
Peak- hour factor, PHF 0.91 0.82
Peak 15-mi n vol une, v15 275 17 Y
Trucks and buses 4 4 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade % % %
Length m m m
Trucks and buses PCE, ET 1.5 1.5
Recreati onal vehicle PCE, ER 1.2 1.2
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1121 68 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 1121 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
v 1189 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1121 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1121 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 12.1 pc/m/lIn
R R 12 A

Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, M = 0.305

Space mean speed in ranp influence area, SS = 54.5 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO = 54.5 nph
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HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail :

Di verge Anal ysi s

Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 13/ 2011

Anal ysis tinme period: PM Peak
Freeway/Dir of Travel: US 26 Eastbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2011

Description: Eastbound Of-ranp to Brookwood

Freeway Dat a

Type of anal ysis Di ver ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 1635 vph

O f Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free- Fl ow speed on ranp 35.0 nph
Vol une on ranp 130 vph
Length of first accel/decel |ane 1500 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent ranp exist? No

Vol une on adj acent ranp vph
Position of adjacent ranp

Type of adjacent ranp

Di stance to adjacent ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 1635 130 vph
Peak- hour factor, PHF 0.92 0. 96
Peak 15-mi n vol une, v15 444 34 Y
Trucks and buses 1 1 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade 0. 00 % 0.00 % %
Length 0. 00 m 0.00 m m
Trucks and buses PCE, ET 1.5 1.5
Recreati onal vehicle PCE, ER 1.2 1.2
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Heavy vehicle adjustnent, fHV 0. 995 0. 995
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1786 136 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-vVv) P = 1786 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
Vv =V 1786 4600 No
Fi F
V =V -V 1650 4600 No
FO F R
% 136 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1786 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1786 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 6.1 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence A

Speed Estimation

I nternedi ate speed vari abl e, D = 0.440

Space mean speed in ranmp influence area, SS = 52.1 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 52.1 nph
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HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail :

Mer ge Anal ysis

Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 14/ 2011

Anal ysis tinme period: PM Peak Peri od
Freeway/Dir of Travel: US 26 Eastbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2011

Description: Eastbound On-Ranp from Brookwood

Freeway Dat a

Type of anal ysis Mer ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 1505 vph

On Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free-fl ow speed on ranp 35.0 nph
Vol une on ranp 800 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent ranp exist? No

Vol une on adj acent Ranp vph
Position of adjacent Ranp

Type of adjacent Ranp

Di stance to adjacent Ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 1505 800 vph
Peak- hour factor, PHF 0.92 0. 96
Peak 15-mi n vol une, v15 409 208 Y
Trucks and buses 1 1 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade % % %
Length m m m
Trucks and buses PCE, ET 1.5 1.5
Recreati onal vehicle PCE, ER 1.2 1.2
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Heavy vehicle adjustnent, fHV 0. 995 0. 995
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1644 838 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 1644 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
% 2482 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1644 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1644 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 21.9 pc/m/In
R R 12 A

Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, M = 0.339

Space mean speed in ranp influence area, SS = 53.9 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO = 53.9 nph
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HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail :

Di verge Anal ysi s

Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 13/ 2011

Anal ysis tinme period: PM Peak
Freeway/Dir of Travel: US 26 Westbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2011

Description: Westbound Off-ranp to Brookwood

Freeway Dat a

Type of anal ysis Di ver ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 2525 vph

O f Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free- Fl ow speed on ranp 35.0 nph
Vol une on ranp 725 vph
Length of first accel/decel |ane 1500 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent ranp exist? No

Vol une on adj acent ranp vph
Position of adjacent ranp

Type of adjacent ranp

Di stance to adjacent ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 2525 725 vph
Peak- hour factor, PHF 0.93 0.93
Peak 15-mi n vol une, v15 679 195 Y
Trucks and buses 1 3 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade 0. 00 % 0.00 % %
Length 0. 00 m 0.00 m m
Trucks and buses PCE, ET 1.5 1.5
Recreati onal vehicle PCE, ER 1.2 1.2
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Heavy vehicle adjustnent, fHV 0. 995 0. 985
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2729 791 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 2729 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 2729 4600 No
Fi F
vV =V -V 1938 4600 No
FO F R
Y 791 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2729 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2729 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 14. 2 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D = 0.499

Space mean speed in ranmp influence area, SS = 51.0 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 51.0 nph
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HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail :

Mer ge Anal ysis

Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 14/ 2011

Anal ysis tinme period: PM Peak Peri od
Freeway/Dir of Travel: US 26 Westbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2011

Description: Westbound On-ranp from Brookwood

Freeway Dat a

Type of anal ysis Mer ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 1800 vph

On Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free-fl ow speed on ranp 35.0 nph
Vol une on ranp 280 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent ranp exist? No

Vol une on adj acent Ranp vph
Position of adjacent Ranp

Type of adjacent Ranp

Di stance to adjacent Ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 1800 280 vph
Peak- hour factor, PHF 0.93 0.93
Peak 15-mi n vol une, v15 484 75 Y
Trucks and buses 1 3 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade % % %
Length m m m
Trucks and buses PCE, ET 1.5 1.5
Recreati onal vehicle PCE, ER 1.2 1.2
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Heavy vehicle adjustnent, fHV 0. 995 0. 985
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1945 306 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 1945 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
v 2251 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1945 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1945 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 20.3 pc/m/lIn
R R 12 A

Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, M = 0.329

Space mean speed in ranp influence area, SS =54.1 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO =54.1 nph
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HCM Unsignalized Intersection Capacity Analysis

200: Schaaf Rd & Helvetia Rd

9/26/2011

AR BV
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L T <
Volume (veh/h) 5 5 175 10 5 365
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 064 064 064 064 064 064
Hourly flow rate (vph) 8 8 273 16 8 570
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 867 281 289
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 867 281 289
tC, single (s) 6.4 6.5 4.1
tC, 2 stage (s)
tF (s) 3.5 3.6 2.2
p0 queue free % 98 99 99
cM capacity (veh/h) 324 689 1284
Direction, Lane # WB1 NB1 SB1
Volume Total 16 289 578
Volume Left 8 0 8
Volume Right 8 16 0
cSH 441 1700 1284
Volume to Capacity 0.04 017 0.01
Queue Length 95th (ft) 3 0 0
Control Delay (s) 13.5 0.0 0.2
Lane LOS B A
Approach Delay (s) 13.5 0.0 0.2
Approach LOS B
Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 33.2% ICU Level of Service
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2015 AM No-Build

JODA

Synchro 7 - Report
Page 1
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HCM Unsignalized Intersection Capacity Analysis

210: Groveland Dr & Helvetia Rd 9/26/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi 9 Fi 9 Fi 9 Fi 9

Volume (veh/h) 0 0 0 135 0 5 5 180 235 10 360 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0679 079 079 079 079 079 079 079 079 079 079 079

Hourly flow rate (vph) 0 0 0 171 0 6 6 228 297 13 456 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 305

pX, platoon unblocked 087 087 087 087 087 0.87

vC, conflicting volume 877 1019 456 870 870 377 456 525

vC1, stage 1 conf vol 431 431 389 389

vC2, stage 2 conf vol 396 538 431 431

vCu, unblocked vol 784 948 456 777 777 210 456 381

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.5 4.1 4.1

tC, 2 stage (s) 6.1 55 6.1 55

tF (s) 3.5 4.0 3.3 35 4.0 3.6 2.2 2.2

p0 queue free % 100 100 100 64 100 99 99 99

cM capacity (veh/h) 477 419 609 479 468 660 1116 1035

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 0 177 532 468

Volume Left 0 171 6 13

Volume Right 0 6 297 0

cSH 1700 484 1116 1035

Volume to Capacity 0.00 037 0.01 0.01

Queue Length 95th (ft) 0 42 0 1

Control Delay (s) 0.0 167 0.2 0.4

Lane LOS A C A A

Approach Delay (s) 0.0 167 0.2 0.4

Approach LOS A C

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 40.7% ICU Level of Service A

Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2015 AM No-Build

JODA

Synchro 7 - Report
Page 2
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HCM Signalized Intersection Capacity Analysis
220: US-26 WB Helvetia On-ramp & Helvetia Rd

9/26/2011

A ey v ANt S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L i [l L 4 +1s
Volume (vph) 0 0 0 1335 0 45 35 375 0 0 470 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.6 3.6 3.6 2.0 3.0 3.0
Lane Util. Factor 095 095 100 1.00 1.00 0.95
Frt 1.00 1.00 085 1.00 1.00 0.99
Flt Protected 095 095 100 095 1.00 1.00
Satd. Flow (prot) 1681 1681 1615 1421 1863 3583
Flt Permitted 095 095 100 095 1.00 1.00
Satd. Flow (perm) 1681 1681 1615 1421 1863 3583
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 0 0 1435 0 48 38 403 0 0 505 27
RTOR Reduction (vph) 0 0 0 0 0 7 0 0 0 0 5 0
Lane Group Flow (vph) 0 0 0 "7 718 41 38 403 0 0 527 0
Heavy Vehicles (%) 0% 0% 0% 2% 0% 0%  27% 2% 0% 0% 0% 0%
Turn Type Perm Perm Prot
Protected Phases 4 1 6 2
Permitted Phases 4 4
Actuated Green, G (s) 240 240 240 28 360 29.2
Effective Green, g (s) 254 254 254 48 380 31.2
Actuated g/C Ratio 036 036 036 007 054 0.45
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 2.3 2.3 2.3 2.3 3.0 5.2
Lane Grp Cap (vph) 610 610 586 97 1011 1597
v/s Ratio Prot 0.03 ¢c0.22 0.15
v/s Ratio Perm 043 043 0.3
v/c Ratio 118 118 007 039 040 0.33
Uniform Delay, d1 223 223 146 312 9.3 12.6
Progression Factor 100 100 1.00 084 050 1.00
Incremental Delay, d2 953  96.0 0.0 1.5 1.1 0.6
Delay (s) 1176 1183 146 276 5.8 13.2
Level of Service F F B C A B
Approach Delay (s) 0.0 114.6 7.7 13.2
Approach LOS A B A B
Intersection Summary
HCM Average Control Delay 734 HCM Level of Service E
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 6.6
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2015 AM No-Build

JODA

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy

9/26/2011

A ey v ANt S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i [l 4 [l LI =
Volume (vph) 65 0 190 0 0 0 0 345 470 40 1765 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.6 3.6 3.0 3.0 2.0 3.0
Lane Util. Factor 1.00  1.00 1.00 1.00 100 095
Frt 1.00 0.85 1.00 085 1.00 1.00
Flt Protected 095 1.00 1.00 1.00 095 1.00
Satd. Flow (prot) 1805 1442 1776 1553 1805 3574
Flt Permitted 095 1.00 1.00 1.00 095 1.00
Satd. Flow (perm) 1805 1442 1776 1553 1805 3574
Peak-hour factor, PHF 091 091 091 091 091 091 091 091 091 091 091 0.91
Adj. Flow (vph) 71 0 209 0 0 0 0 379 516 44 1940 0
RTOR Reduction (vph) 0 0 10 0 0 0 0 0 220 0 0 0
Lane Group Flow (vph) 0 71 199 0 0 0 0 379 296 44 1940 0
Heavy Vehicles (%) 0% 0%  12% 0% 0% 0% 0% 7% 4% 0% 1% 0%
Turn Type Perm Perm Perm Prot
Protected Phases 8 6 5 2
Permitted Phases 8 8 6
Actuated Green, G (s) 141 141 382 382 37 459
Effective Green, g (s) 155 155 40.2 402 57 479
Actuated g/C Ratio 022 022 057 057 008 068
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 2.3 2.3 4.7 4.7 2.3 4.7
Lane Grp Cap (vph) 400 319 1020 892 147 2446
v/s Ratio Prot 0.21 0.02 c0.54
v/s Ratio Perm 0.04 c0.14 0.19
v/c Ratio 018  0.62 037 033 030 079
Uniform Delay, d1 221 246 8.1 78 303 7.6
Progression Factor 1.00 1.00 100 100 125 0.74
Incremental Delay, d2 0.1 3.0 1.0 1.0 0.2 1.0
Delay (s) 22 217 9.1 88 380 6.6
Level of Service C C A A D A
Approach Delay (s) 26.3 0.0 9.0 7.3
Approach LOS C A A A
Intersection Summary
HCM Average Control Delay 9.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 6.6
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2015 AM No-Build

JODA

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

231: US-26 EB Helvetia On-ramp & 9/26/2011
- Y ¥ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4

Volume (vph) 510 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0

Lane Util. Factor 0.95

Frt 1.00

Flt Protected 1.00

Satd. Flow (prot) 3539

FIt Permitted 1.00

Satd. Flow (perm) 3539

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 554 0 0 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 554 0 0 0 0 0

Turn Type

Protected Phases 4

Permitted Phases

Actuated Green, G (s) 20.0

Effective Green, g (s) 20.0

Actuated g/C Ratio 1.00

Clearance Time (s) 4.0

Lane Grp Cap (vph) 3539

v/s Ratio Prot c0.16

v/s Ratio Perm

v/c Ratio 0.16

Uniform Delay, d1 0.0

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 0.1

Level of Service A

Approach Delay (s) 0.1 0.0 0.0

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 0.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.16

Actuated Cycle Length (s) 20.0 Sum of lost time (s) 0.0

Intersection Capacity Utilization 17.4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2015 AM No-Build

JODA

Synchro 7 - Report
Page 5
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HCM Unsignalized Intersection Capacity Analysis
240: Meek Rd & Brookwood Pkwy

9/26/2011

A ey v ANt S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & L 4
Volume (veh/h) 20 0 25 0 0 0 10 795 0 0 1950 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 09 09 09 09 09 09 09 09 09 090 090 0.90
Hourly flow rate (vph) 22 0 28 0 0 0 11 883 0 0 2167 6
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 227
pX, platoon unblocked 058 058 058 058 0.58 0.58
vC, conflicting volume 2633 3075 1086 2017 3078 442 2172 883
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2364 3130 0 1294 3135 442 1564 883
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 0 100 96 100 100 100 95 100
cM capacity (veh/h) 11 6 629 65 6 569 247 774
Direction, Lane # EB1 WB1 NB1 NB2 NB3 SB1 SB2
Volume Total 50 0 11 589 294 1083 1089
Volume Left 22 0 1 0 0 0 0
Volume Right 28 0 0 0 0 0 6
cSH 23 1700 247 1700 1700 774 1700
Volume to Capacity 214 000 005 035 017 0.00 064
Queue Length 95th (ft) 157 0 4 0 0 0 0
Control Delay (s) 875.9 00 203 0.0 0.0 0.0 0.0
Lane LOS F A C
Approach Delay (s) 875.9 0.0 0.3 0.0
Approach LOS F A
Intersection Summary
Average Delay 14.1
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2015 AM No-Build

JODA

Synchro 7 - Report
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SimTraffic Performance Report
2015 AM No-Build 10/22/2011

200: Schaaf Rd & Helvetia Rd Performance by movement

Movement WBL WBR NBT NBR SBL SBT Al
Total Delay (hr) 0.0 0.0 0.2 0.0 0.0 0.1 0.3
Delay / Veh (s) 49 0.9 4.0 1.8 0.9 0.6 1.8
Vehicles Entered 4 4 187 11 6 369 581
Vehicles Exited 4 5 185 11 6 369 580
Hourly Exit Rate 4 5 185 11 6 369 580
Input Volume 5 5 193 10 5 365 583
% of Volume 80 100 96 110 120 101 99
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

210: Groveland Dr & Helvetia Rd Performance by movement

Movement WBL WBR NBL NBT NBR SBL SBT Al
Total Delay (hr) 0.6 0.0 0.0 04 0.2 0.0 0.3 1.5
Delay / Veh (s) 15.5 8.2 5.0 7.0 3.0 6.0 3.0 5.6
Vehicles Entered 138 6 4 198 237 10 390 983
Vehicles Exited 138 6 4 199 238 11 391 987
Hourly Exit Rate 138 6 4 199 238 1 391 987
Input Volume 135 5 5 201 235 10 387 978
% of Volume 102 114 76 99 101 110 101 101
Denied Entry Before 0 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0 0

220: US-26 WB Helvetia On-ramp & Helvetia Rd Performance by movement

Movement WBL WBR NBL NBT SBT SBR All
Total Delay (hr) 15.6 0.5 0.4 2.7 3.0 01 223
Delay / Veh (s) 413 407 402 254 213 144 342
Vehicles Entered 1362 48 34 374 501 26 2345
Vehicles Exited 1353 47 34 379 503 27 2343
Hourly Exit Rate 1353 47 34 379 503 27 2343
Input Volume 1335 45 35 383 494 25 2317
% of Volume 101 104 97 99 102 109 101
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy Performance by movement

Movement EBL EBR NBT NBR SBL SBT All
Total Delay (hr) 1.3 3.0 0.3 0.3 0.6 24 7.9
Delay / Veh (s) 732  56.8 3.6 26 476 49 9.8
Vehicles Entered 62 188 344 471 42 1808 2915
Vehicles Exited 62 190 342 472 43 1810 2919
Hourly Exit Rate 62 190 342 472 43 1810 2919
Input Volume 65 190 349 470 40 1778 2893
% of Volume 95 100 98 100 107 102 101
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Brookwood IAMP SimTraffic Report
JODA Page 1
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SimTraffic Performance Report

2015 AM No-Build 10/22/2011
231: US-26 EB Helvetia On-ramp & Performance by movement
Movement EBT All

Total Delay (hr) 0.8 0.8

Delay / Veh (s) 54 54

Vehicles Entered 521 521

Vehicles Exited 520 520

Hourly Exit Rate 520 520

Input Volume 518 518

% of Volume 100 100

Denied Entry Before 0 0

Denied Entry After 0 0

240: Meek Rd & Brookwood Pkwy Performance by movement
Movement EBL EBR NBL NBT SBT SBR All
Total Delay (hr) 2.6 2.3 0.1 0.9 0.7 0.0 6.5
Delay / Veh (s) 4034 3285 208 4.2 1.3 0.2 8.3
Vehicles Entered 23 25 8 791 1987 4 2838
Vehicles Exited 23 25 9 788 1986 4 2835
Hourly Exit Rate 23 25 9 788 1986 4 2835
Input Volume 20 25 10 795 1956 5 2812

% of Volume 116 100 88 99 102 76 101
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Total Network Performance

Total Delay (hr) 52.4

Delay / Veh (s) 59.5

Vehicles Entered 3162

Vehicles Exited 3172

Hourly Exit Rate 3172

Input Volume 22829

% of Volume 14

Denied Entry Before 0

Denied Entry After 1

Brookwood IAMP SimTraffic Report
JODA Page 2
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Queuing and Blocking Report
2015 AM No-Build 10/22/2011

Intersection: 200: Schaaf Rd & Helvetia Rd

Movement WB SB
Directions Served LR LT
Maximum Queue (ft) 33 17
Average Queue (ft) 7 1
95th Queue (ft) 26 7
Link Distance (ft) 1714 562
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 210: Groveland Dr & Helvetia Rd

Movement WB NB SB
Directions Served LR LTR LTR
Maximum Queue (ft) 168 35 105
Average Queue (ft) 50 2 10
95th Queue (ft) 114 15 56
Link Distance (ft) 1693 218 1385
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 220: US-26 WB Helvetia On-ramp & Helvetia Rd

Movement WB WB WB  B221 NB NB SB SB

Directions Served L LT R T L T T TR

Maximum Queue (ft) 629 648 50 610 115 303 208 214

Average Queue (ft) 424 444 29 50 36 168 105 108

95th Queue (ft) 616 632 57 391 86 265 173 178

Link Distance (ft) 604 604 4837 606 218 218

Upstream Blk Time (%) 1 1 0 0

Queuing Penalty (veh) 0 0 0 0

Storage Bay Dist (ft) 25 150

Storage Blk Time (%) 52 4 0 10

Queuing Penalty (veh) 23 30 0 3

Brookwood IAMP SimTraffic Report
JODA Page 3
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Queuing and Blocking Report

2015 AM No-Build

10/22/2011

Intersection: 230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy

Movement EB

EB

NB

SB

SB

SB

Directions Served LT
Maximum Queue (ft) 367
Average Queue (ft) 93
95th Queue (ft) 278
Link Distance (ft) 1138
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%) 0
Queuing Penalty (veh) 0

R
323
137
279

300
4
3

T
130

46
106
168

L
104
35
78

175

T
155

53
120
606

0
0

Intersection: 231: US-26 EB Helvetia On-ramp &

B
159

58
127
606

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 240: Meek Rd & Brookwood Pkwy

Movement EB

NB

NB

NB

Directions Served LR
Maximum Queue (ft) 331
Average Queue (ft) 153
95th Queue (ft) 333
Link Distance (ft) 603
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

L
43
8
31

100

R
17

1

12
1910

TR
23

1

11
1910

Network wide Queuing Penalty: 60

Brookwood IAMP
JODA

SimTraffic Report
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HCM Unsignalized Intersection Capacity Analysis

200: Schaaf Rd & Helvetia Rd 10/18/2011
AR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L T <

Volume (veh/h) 5 0 480 5 0 150

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 093 093 093 093 093 093

Hourly flow rate (vph) 5 0 516 5 0 161

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 680 519 522

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 680 519 522

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 100

cM capacity (veh/h) 420 561 1055

Direction, Lane # WB1 NB1 SB1

Volume Total 5 522 161

Volume Left 5 0 0

Volume Right 0 5 0

cSH 420 1700 1055

Volume to Capacity 0.01 031 0.00

Queue Length 95th (ft) 1 0 0

Control Delay (s) 13.7 0.0 0.0

Lane LOS B

Approach Delay (s) 13.7 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 35.6% ICU Level of Service

Analysis Period (min) 15

Brookwood IAMP 4:45 pm 5/25/2011 2015 PM No-Build

JODA

Synchro 7 - Report
Page 1
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HCM Unsignalized Intersection Capacity Analysis

210: Groveland Dr & Helvetia Rd 10/18/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi 9 Fi 9 Fi 9 Fi 9

Volume (veh/h) 0 0 0 195 0 5 0 480 470 5 150 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 0.91

Hourly flow rate (vph) 0 0 0 214 0 5 0 527 516 5 165 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 305

pX, platoon unblocked 053 053 053 053 053 0.53

vC, conflicting volume 967 1220 165 962 962 786 165 1044

vC1, stage 1 conf vol 176 176 786 786

vC2, stage 2 conf vol 791 1044 176 176

vCu, unblocked vol 494 971 165 483 483 152 165 639

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s) 6.1 55 6.1 55

tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 50 100 99 100 99

cM capacity (veh/h) 414 237 885 426 390 477 1426 506

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 0 220 1044 170

Volume Left 0 214 0 5

Volume Right 0 5 516 0

cSH 1700 427 1426 506

Volume to Capacity 0.00 0.51 0.00 0.01

Queue Length 95th (ft) 0 72 0 1

Control Delay (s) 0.0 220 0.0 0.5

Lane LOS A C A

Approach Delay (s) 0.0 220 0.0 0.5

Approach LOS A C

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 71.8% ICU Level of Service C

Analysis Period (min) 15

Brookwood IAMP 4:45 pm 5/25/2011 2015 PM No-Build

JODA

Synchro 7 - Report
Page 2

Page 82 of 442



HCM Signalized Intersection Capacity Analysis
220: US-26 WB Helvetia On-ramp & Helvetia Rd

10/18/2011

A ey v ANt S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L i [l L 4 +1s
Volume (vph) 0 0 0 640 0 55 205 895 0 0 260 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.6 3.6 3.6 2.0 7.0 3.0
Lane Util. Factor 095 095 100 1.00 1.00 0.95
Frt 1.00 1.00 085 1.00 1.00 0.96
Flt Protected 095 095 100 095 1.00 1.00
Satd. Flow (prot) 1715 1715 1615 1787 1881 3477
Flt Permitted 095 095 100 095 1.00 1.00
Satd. Flow (perm) 1715 1715 1615 1787 1881 3477
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 0 0 688 0 59 220 962 0 0 280 91
RTOR Reduction (vph) 0 0 0 0 0 18 0 0 0 0 34 0
Lane Group Flow (vph) 0 0 0 344 344 41 220 962 0 0 337 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 1% 0% 0% 0% 0%
Turn Type Perm Perm Prot
Protected Phases 4 1 6 2
Permitted Phases 4 4
Actuated Green, G (s) 159 159 159 133 441 26.8
Effective Green, g (s) 173 173 173 153 421 28.8
Actuated g/C Ratio 025 025 025 022 0.60 0.41
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 2.3 2.3 2.3 2.3 3.0 5.2
Lane Grp Cap (vph) 424 424 399 391 1131 1431
v/s Ratio Prot 012 ¢c0.51 0.10
v/s Ratio Perm c0.20 020 0.03
v/c Ratio 081 081 010 056 0.85 0.24
Uniform Delay, d1 248 248 204 244 114 13.4
Progression Factor 100 100 1.00 078 145 1.00
Incremental Delay, d2 108 108 0.1 0.9 5.9 0.4
Delay (s) 357 357 204 199 223 13.8
Level of Service D D C B C B
Approach Delay (s) 0.0 345 21.9 13.8
Approach LOS A C C B
Intersection Summary
HCM Average Control Delay 24.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.6
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 4:45 pm 5/25/2011 2015 PM No-Build
JODA

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy 10/18/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i [l 4 [l LI =

Volume (vph) 50 0 65 0 0 0 0 1050 805 10 890 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0

Lane Util. Factor 1.00  1.00 1.00 1.00 100 095

Frt 1.00 0.85 1.00 085 1.00 1.00

Flt Protected 095 1.00 1.00 1.00 095 1.00

Satd. Flow (prot) 1805 1615 1881 1599 1805 3610

Flt Permitted 095 1.00 1.00 1.00 095 1.00

Satd. Flow (perm) 1805 1615 1881 1599 1805 3610

Peak-hour factor, PHF 09 09 096 096 09% 09 09 09 096 096 096 0.96

Adj. Flow (vph) 52 0 68 0 0 0 0 1094 839 10 927 0

RTOR Reduction (vph) 0 0 63 0 0 0 0 0 246 0 0 0

Lane Group Flow (vph) 0 52 5 0 0 0 0 1094 593 10 927 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 1% 1% 0% 0% 0%

Turn Type Perm Perm Perm Prot

Protected Phases 8 6 5 2

Permitted Phases 8 8 6

Actuated Green, G (s) 53 5.3 495 495 12 547

Effective Green, g (s) 5.3 5.3 495 495 12 547

Actuated g/C Ratio 0.08 0.08 071 071 002 078

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0

Vehicle Extension (s) 2.3 2.3 4.7 4.7 2.3 4.7

Lane Grp Cap (vph) 137 122 1330 1131 31 2821

v/s Ratio Prot c0.58 0.01 ¢0.26

v/s Ratio Perm 0.03 0.00 0.37

v/c Ratio 0.38 0.04 082 052 032 033

Uniform Delay, d1 308 300 7.2 48 340 2.2

Progression Factor 1.00 1.00 1.00 100 1.08 0.36

Incremental Delay, d2 1.0 0.1 5.8 1.7 2.8 0.2

Delay (s) 318  30.1 13.0 6.5 395 1.1

Level of Service C C B A D A

Approach Delay (s) 30.8 0.0 10.2 15

Approach LOS C A B A

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 4:45 pm 5/25/2011 2015 PM No-Build

JODA

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

231: US-26 EB Helvetia On-ramp & 10/18/2011
- Y ¥ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4

Volume (vph) 815 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 45

Lane Util. Factor 0.95

Frt 1.00

Flt Protected 1.00

Satd. Flow (prot) 3610

FIt Permitted 1.00

Satd. Flow (perm) 3610

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 886 0 0 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 886 0 0 0 0 0

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0%

Turn Type

Protected Phases 4

Permitted Phases

Actuated Green, G (s) 2.5

Effective Green, g (s) 2.5

Actuated g/C Ratio 0.14

Clearance Time (s) 4.5

Lane Grp Cap (vph) 501

v/s Ratio Prot c0.25

v/s Ratio Perm

v/c Ratio 1.77

Uniform Delay, d1 7.8

Progression Factor 1.00

Incremental Delay, d2 353.9

Delay (s) 361.6

Level of Service F

Approach Delay (s) 361.6 0.0 0.0

Approach LOS F A A

Intersection Summary

HCM Average Control Delay 361.6 HCM Level of Service F

HCM Volume to Capacity ratio 1.77

Actuated Cycle Length (s) 18.0 Sum of lost time (s) 15.5

Intersection Capacity Utilization 26.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 4:45 pm 5/25/2011 2015 PM No-Build
JODA

Synchro 7 - Report
Page 5

Page 85 of 442



HCM Unsignalized Intersection Capacity Analysis

240: Meek Rd & Brookwood Pkwy 10/18/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & L 4

Volume (veh/h) 5 0 20 0 0 0 40 1850 0 0 935 20

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 0%

Hourly flow rate (vph) 5 0 21 0 0 0 43 1968 0 0 995 21

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 227

pX, platoon unblocked 092 092 092 092 092 0.92

vC, conflicting volume 2074 3059 508 2572 3069 984 1016 1968

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1997 3063 300 2536 3075 984 850 1968

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2

p0 queue free % 83 100 97 100 100 100 94 100

cM capacity (veh/h) 32 11 648 12 11 251 735 299

Direction, Lane # EB1 WB1 NB1 NB2 NB3 SB1 SB2

Volume Total 27 0 43 1312 656 497 519

Volume Left 5 0 43 0 0 0 0

Volume Right 21 0 0 0 0 0 21

cSH 134 1700 735 1700 1700 299 1700

Volume to Capacity 020 000 006 077 039 0.00 0.31

Queue Length 95th (ft) 18 0 5 0 0 0 0

Control Delay (s) 38.4 0.0 102 0.0 0.0 0.0 0.0

Lane LOS E A B

Approach Delay (s) 384 0.0 0.2 0.0

Approach LOS E A

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15

Brookwood IAMP 4:45 pm 5/25/2011 2015 PM No-Build

JODA

Synchro 7 - Report
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SimTraffic Performance Report
2015 PM No-Build 10/22/2011

200: Schaaf Rd & Helvetia Rd Performance by movement

Movement WBL NBT NBR SBT All
Total Delay (hr) 0.0 0.7 0.0 0.0 0.8
Delay / Veh (s) 4.5 5.5 5.3 0.2 4.3
Vehicles Entered 6 474 5 146 631
Vehicles Exited 6 478 5 146 635
Hourly Exit Rate 6 478 5 146 635
Input Volume 5 483 5 150 642
% of Volume 120 99 100 97 99
Denied Entry Before 0 0 0 0 0
Denied Entry After 0 0 0 0 0

210: Groveland Dr & Helvetia Rd Performance by movement

Movement WBL WBR NBT NBR SBL SBT Al
Total Delay (hr) 3.8 0.1 1.3 0.7 0.0 0.1 6.0
Delay / Veh (s) 69.8 550  10.1 52 195 19 165
Vehicles Entered 194 7 475 484 4 149 1313
Vehicles Exited 194 7 474 483 4 149 1311
Hourly Exit Rate 194 7 474 483 4 149 1311
Input Volume 195 5 487 470 5 151 1313
% of Volume 99 140 97 103 80 99 100
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

220: US-26 WB Helvetia On-ramp & Helvetia Rd Performance by movement

Movement WBL WBR NBL NBT SBT SBR All
Total Delay (hr) 10.7 1.1 2.7 9.1 0.9 01 246
Delay / Veh (s) 613 661 498 362 119 6.3 416
Vehicles Entered 627 57 195 907 262 82 2130
Vehicles Exited 630 58 197 907 260 82 2134
Hourly Exit Rate 630 58 197 907 260 82 2134
Input Volume 640 55 205 904 263 85 2153
% of Volume 98 105 96 100 99 96 99
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy Performance by movement

Movement EBL EBR NBT NBR SBL SBT All
Total Delay (hr) 1.3 0.2 29 1.3 0.1 0.8 6.6
Delay / Veh (s) 984 120 100 59 355 3.0 8.2
Vehicles Entered 47 62 1054 812 9 887 2871
Vehicles Exited 47 62 1055 812 9 891 2876
Hourly Exit Rate 47 62 1055 812 9 891 2876
Input Volume 50 65 1060 805 10 898 2888
% of Volume 94 95 100 101 90 99 100
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 1 0 0 0 1
Brookwood IAMP SimTraffic Report
JODA Page 1
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SimTraffic Performance Report

2015 PM No-Build 10/22/2011
231: US-26 EB Helvetia On-ramp & Performance by movement
Movement EBT All

Total Delay (hr) 394 394

Delay / Veh (s) 1753 1753

Vehicles Entered 830 830

Vehicles Exited 788 788

Hourly Exit Rate 788 788

Input Volume 826 826

% of Volume 95 95

Denied Entry Before 0 0

Denied Entry After 1 1

240: Meek Rd & Brookwood Pkwy Performance by movement
Movement EBL EBR NBL NBT SBT SBR Al
Total Delay (hr) 1.0 4.5 04 173 0.2 00 235
Delay / Veh (s) 12196 9075 366 334 0.7 02 294
Vehicles Entered 4 21 42 1874 930 19 2890
Vehicles Exited 3 15 42 1855 929 19 2863
Hourly Exit Rate 3 15 42 1855 929 19 2863
Input Volume 5 20 40 1850 940 20 2876

% of Volume 60 74 105 100 99 94 100
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Total Network Performance

Total Delay (hr) 107.4

Delay / Veh (s) 124.5

Vehicles Entered 3135

Vehicles Exited 3079

Hourly Exit Rate 3079

Input Volume 23011

% of Volume 13

Denied Entry Before 1

Denied Entry After 2

Brookwood IAMP SimTraffic Report
JODA Page 2
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Queuing and Blocking Report
2015 PM No-Build 10/22/2011

Intersection: 200: Schaaf Rd & Helvetia Rd

Movement WB
Directions Served LR
Maximum Queue (ft) 27
Average Queue (ft) 5
95th Queue (ft) 21
Link Distance (ft) 1714
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 210: Groveland Dr & Helvetia Rd

Movement WB NB SB
Directions Served LR LTR LTR
Maximum Queue (ft) 414 38 79
Average Queue (ft) 162 2 6
95th Queue (ft) 336 14 35
Link Distance (ft) 1693 218 1385
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 220: US-26 WB Helvetia On-ramp & Helvetia Rd

Movement WB WB WB NB NB SB SB

Directions Served L LT R L T T TR

Maximum Queue (ft) 424 431 50 325 631 123 135

Average Queue (ft) 252 270 36 177 517 54 63

95th Queue (ft) 403 417 60 350 760 98 110

Link Distance (ft) 604 604 606 218 218

Upstream Blk Time (%) 7

Queuing Penalty (veh) 79

Storage Bay Dist (ft) 25 150

Storage Blk Time (%) 74 23 6 27

Queuing Penalty (veh) 41 74 53 56

Brookwood IAMP SimTraffic Report
JODA Page 3
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Queuing and Blocking Report

2015 PM No-Build 10/22/2011
Intersection: 230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy
Movement EB EB NB NB SB SB SB
Directions Served LT R T R L T T
Maximum Queue (ft) 168 59 222 143 36 50 48
Average Queue (ft) 60 24 157 54 7 7 11
95th Queue (ft) 132 48 251 198 26 31 39
Link Distance (ft) 1138 168 168 606 606
Upstream Blk Time (%) 13 5

Queuing Penalty (veh) 117 48

Storage Bay Dist (ft) 300 175

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 231: US-26 EB Helvetia On-ramp &

Movement EB EB

Directions Served T T

Maximum Queue (ft) 886 988

Average Queue (ft) 608 664

95th Queue (ft) 1060 1190

Link Distance (ft) 991 991

Upstream Blk Time (%) 15

Queuing Penalty (veh) 61

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 240: Meek Rd & Brookwood Pkwy

Movement EB NB NB NB SB

Directions Served LR L T TR TR

Maximum Queue (ft) 403 198 1208 1117 14

Average Queue (ft) 158 32 458 363 0

95th Queue (ft) 388 120 1300 1168 7

Link Distance (ft) 603 1910 1910 168

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100

Storage Blk Time (%) 14

Queuing Penalty (veh) 5

Network Summary

Network wide Queuing Penalty: 535

Brookwood IAMP SimTraffic Report
JODA Page 4

Page 90 of 442



HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail :

Di verge Anal ysi s

Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 13/ 2011

Anal ysis tinme period: AM Peak
Freeway/Dir of Travel: US 26 Eastbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2015

Description: Eastbound Of-ranp to Brookwood

Freeway Dat a

Type of anal ysis Di ver ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 1990 vph

O f Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free- Fl ow speed on ranp 35.0 nph
Vol une on ranp 210 vph
Length of first accel/decel |ane 1500 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent ranp exist? No

Vol une on adj acent ranp vph
Position of adjacent ranp

Type of adjacent ranp

Di stance to adjacent ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 1990 210 vph
Peak- hour factor, PHF 0. 95 0. 95
Peak 15-mi n vol une, v15 524 55 Y
Trucks and buses 4 4 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade 0. 00 % 0.00 % %
Length 0. 00 m 0.00 m m
Trucks and buses PCE, ET 1.5 1.5
Recreati onal vehicle PCE, ER 1.2 1.2
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2137 225 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 2137 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 2137 4600 No
Fi F
vV =V -V 1912 4600 No
FO F R
% 225 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2137 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2137 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 9.1 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence A

Speed Estimation

I nternedi ate speed vari abl e, D = 0.448

Space mean speed in ranmp influence area, SS = 51.9 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 51.9 nph
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HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail :

Mer ge Anal ysis

Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 14/ 2011

Anal ysis tinme period: AM Peak Peri od
Freeway/Dir of Travel: US 26 Eastbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2015

Description: Eastbound On-ranp from Brookwood

Freeway Dat a

Type of anal ysis Mer ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 1775 vph

On Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free-fl ow speed on ranp 35.0 nph
Vol une on ranp 490 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent ranp exist? No

Vol une on adj acent Ranp vph
Position of adjacent Ranp

Type of adjacent Ranp

Di stance to adjacent Ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 1775 490 vph
Peak- hour factor, PHF 0. 95 0. 95
Peak 15-mi n vol une, v15 467 129 Y
Trucks and buses 4 4 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade % % %
Length m m m
Trucks and buses PCE, ET 1.5 1.5
Recreati onal vehicle PCE, ER 1.2 1.2
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1906 526 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 1906 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
% 2432 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1906 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1906 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 21.6 pc/m/In
R R 12 A

Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, M = 0.337

Space mean speed in ranp influence area, SS = 53.9 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO = 53.9 nph
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HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail:

Di verge Anal ysi s
Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 13/ 2011

Anal ysis tinme period: AM Peak
Freeway/Dir of Travel: US 26 Westbound

Juncti on: Br ookwood | nt erchange

Jurisdiction: ODOT

Anal ysi s Year: 2015

Description: Wstbound Off-ramp to Brookwood - No-build

Freeway Dat a

Type of anal ysis Di ver ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph

Vol une on freeway 1215 vph
O f Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free- Fl ow speed on ranp 35.0 nph

Vol une on ranp 1385 vph

Length of first accel/decel |ane 1500 ft

Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent

Vol une on adj

ranp exist? No
acent ranp vph

Position of adjacent ranp
Type of adjacent ranp
Di stance to adjacent ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent

Ranp
Vol une, V (vph) 1215 1385 vph
Peak- hour factor, PHF 0. 95 0. 95
Peak 15-m n volune, v15 320 364 Y
Trucks and buses 4 4 %

Recr eati onal
Terrain type:

vehi cl es 0 0
Level Level

Gr ade 0. 00 % 0.00 %
Length 0. 00 m 0.00 m
Trucks and buses PCE, ET 1.5 1.5

Recr eati onal

vehi cl e PCE, ER 1.2 1.2

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1305 1487 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v) P = 1305 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
Vv =V 1305 4600 No
Fi F
vV =V -V -182 4600 No
FO F R
Y 1487 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1305 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1305 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 2.0 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence A

Speed Estimation

I nternedi ate speed vari abl e, D = 0.562

Space mean speed in ranmp influence area, SS = 49.9 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 49.9 nph
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HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail :

Mer ge Anal ysis

Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 14/ 2011

Anal ysis tinme period: AM Peak Peri od
Freeway/Dir of Travel: US 26 Westbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2015

Description: Westbound On-ranp from Brookwood

Freeway Dat a

Type of anal ysis Mer ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 1125 vph

On Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free-fl ow speed on ranp 35.0 nph
Vol une on ranp 60 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent ranp exist? No

Vol une on adj acent Ranp vph
Position of adjacent Ranp

Type of adjacent Ranp

Di stance to adjacent Ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 1125 60 vph
Peak- hour factor, PHF 0. 95 0. 95
Peak 15-mi n vol une, v15 296 16 Y
Trucks and buses 4 4 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade % % %
Length m m m
Trucks and buses PCE, ET 1.5 1.5
Recreati onal vehicle PCE, ER 1.2 1.2
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1208 64 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 1208 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
v 1272 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1208 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1208 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 12.8 pc/m/lIn
R R 12 A

Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, M = 0.306

Space mean speed in ranp influence area, SS = 54.5 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO = 54.5 nph
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HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail :

Di verge Anal ysi s

Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 13/ 2011

Anal ysis tinme period: PM Peak
Freeway/Dir of Travel: US 26 Eastbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2015

Description: Eastbound Of-ranp to Brookwood

Freeway Dat a

Type of anal ysis Di ver ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 1805 vph

O f Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free- Fl ow speed on ranp 35.0 nph
Vol une on ranp 130 vph
Length of first accel/decel |ane 1500 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent ranp exist? No

Vol une on adj acent ranp vph
Position of adjacent ranp

Type of adjacent ranp

Di stance to adjacent ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 1805 130 vph
Peak- hour factor, PHF 0. 95 0. 95
Peak 15-mi n vol une, v15 475 34 Y
Trucks and buses 1 1 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade 0. 00 % 0.00 % %
Length 0. 00 m 0.00 m m
Trucks and buses PCE, ET 1.5 1.5
Recreati onal vehicle PCE, ER 1.2 1.2
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Heavy vehicle adjustnent, fHV 0. 995 0. 995
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1910 138 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 1910 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 1910 4600 No
Fi F
vV =V -V 1772 4600 No
FO F R
% 138 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1910 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1910 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 7.2 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence A

Speed Estimation

I nternedi ate speed vari abl e, D = 0.440

Space mean speed in ranmp influence area, SS = 52.1 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 52.1 nph
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Phone:
E-mail :

HCS+:

Fax:

Mer ge Anal ysis

Ramps and Ranp Junctions Rel ease 5.4

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

Josh Anderson

Davi d Evans & Associ at es,
10/ 14/ 2011

PM Peak Peri od

of Travel: US 26 Eastbound
Br ookwood | nt erchange
ODOoT
2015

East bound On-ranp from Br ookwood

Freeway Dat a

I nc.

Type of anal ysis

Nunmber of

Vol une on freeway

Si de of freeway

Nunmber of

Vol une on ranp

Mer ge
l anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
1675 vph
On Ranp Data
Ri ght
| anes in ranp 1
Free-fl ow speed on ranp 35.0 nph
800 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp exist? No
Ranp

Ranp

Ranp

Ranp

Conversion to pc/h Under

Junction Conponents Fr eeway
Vol une, V (vph) 1675
Peak- hour factor, PHF 0. 95
Peak 15-mi n vol une, v15 441
Trucks and buses 1
Recreati onal vehicles 0
Terrain type: Level
G ade %
Length m
Trucks and buses PCE, ET 1.5
Recreati onal vehicle PCE, ER 1.2

Ranp

800

0.95

211

1
0

Level

=
N U1

vph

ft

Base Condi ti ons

%

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 995
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1772 846 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 1772 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
% 2618 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1772 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1772 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 22.9 pc/m/In
R R 12 A

Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, M = 0. 346

Space mean speed in ranp influence area, SS = 53.8 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO = 53.8 nph
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HCS+:

Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail:
Di verge Anal ysi s
Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 13/ 2011
Anal ysis tinme period: PM Peak
Freeway/Dir of Travel: US 26 Westbound
Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2015
Description: Westbound Off-Ramp to Brookwood - No-Build
Freeway Dat a
Type of anal ysis Di ver ge
Nunmber of |anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 2690 vph
O f Ranp Data
Si de of freeway Ri ght
Number of lanes in ranp 1
Free- Fl ow speed on ranp 35.0 nph
Vol une on ranp 745 vph
Length of first accel/decel |ane 1500 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)

Peak- hour

fact or,
Peak 15-m n vol une,

PHF

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length

v15

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

Trucks and buses PCE, ET
vehi cl e PCE, ER

Recr eati onal

No

Fr eeway

2690
0. 95
708
1

0
Level
0. 00
0. 00
1.5
1.2

Ranp

745
0. 95
196
3
0
Level
% 0.00
m 0.00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 985
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2846 796 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-vVv) P = 2846 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
Vv =V 2846 4600 No
Fi F
V =V -V 2050 4600 No
FO F R
% 796 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2846 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2846 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 15. 2 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D = 0.500

Space mean speed in ranmp influence area, SS = 51.0 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 51.0 nph
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Phone:
E-mail :

HCS+:

Fax:

Mer ge Anal ysis

Ramps and Ranp Junctions Rel ease 5.4

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

Josh Anderson

Davi d Evans & Associ at es,
10/ 14/ 2011

PM Peak Peri od

of Travel: US 26 Westbound
Br ookwood | nt erchange
ODOoT
2015

West bound On- Ranp from Brookwood

Freeway Dat a

I nc.

Type of anal ysis

Nunmber of

Vol une on freeway

Si de of freeway

Nunmber of

Vol une on ranp

Mer ge
l anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
1945 vph
On Ranp Data
Ri ght
| anes in ranp 1
Free-fl ow speed on ranp 35.0 nph
300 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp exist? No
Ranp

Ranp

Ranp

Ranp

Conversion to pc/h Under

Junction Conponents Fr eeway
Vol une, V (vph) 1945
Peak- hour factor, PHF 0. 95
Peak 15-mi n vol une, v15 512
Trucks and buses 1
Recreati onal vehicles 0
Terrain type: Level
G ade %
Length m
Trucks and buses PCE, ET 1.5
Recreati onal vehicle PCE, ER 1.2

Ranp

30

0.95

79
3
0

Level

=
N U1

0

vph

ft

Base Condi ti ons

%

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 985
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2058 321 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 2058 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
% 2379 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2058 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2058 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 21.3 pc/m/In
R R 12 A

Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, M = 0.334

Space mean speed in ranp influence area, SS =54.0 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO =54.0 nph
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Year 2035 No-Build
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HCM Unsignalized Intersection Capacity Analysis

200: Schaaf Rd & Helvetia Rd

9/27/2011

AR BV
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L T <
Volume (veh/h) 45 10 165 205 45 410
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 064 064 064 064 064 064
Hourly flow rate (vph) 70 16 258 320 70 641
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1199 418 578
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1199 418 578
tC, single (s) 6.4 6.5 4.1
tC, 2 stage (s)
tF (s) 3.5 3.6 2.2
p0 queue free % 63 97 93
cM capacity (veh/h) 192 574 1006
Direction, Lane # WB1 NB1 SB1
Volume Total 86 578 711
Volume Left 70 0 70
Volume Right 16 320 0
cSH 219 1700 1006
Volume to Capacity 039 034 0.7
Queue Length 95th (ft) 44 0 6
Control Delay (s) 31.7 0.0 1.8
Lane LOS D A
Approach Delay (s) 31.7 0.0 1.8
Approach LOS D
Intersection Summary
Average Delay 2.9
Intersection Capacity Utilization 58.6% ICU Level of Service
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2035 AM No-Build

JODA

Synchro 7 - Report
Page 1

Page 108 of 442



HCM Unsignalized Intersection Capacity Analysis

210: Groveland Dr & Helvetia Rd 9/27/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi 9 Fi 9 Fi 9 Fi 9

Volume (veh/h) 0 0 0 155 0 5 5 365 275 15 440 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0679 079 079 079 079 079 079 079 079 079 079 079

Hourly flow rate (vph) 0 0 0 196 0 6 6 462 348 19 557 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 305

pX, platoon unblocked 070  0.70 070 070 0.70 0.70

vC, conflicting volume 1250 1418 B57 1244 1244 636 557 810

vC1, stage 1 conf vol 595 595 649 649

vC2, stage 2 conf vol 655 823 595 595

vCu, unblocked vol 1141 1382 B57 1132 1132 261 557 511

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.5 4.1 4.1

tC, 2 stage (s) 6.1 55 6.1 55

tF (s) 3.5 4.0 3.3 35 4.0 3.6 2.2 2.2

p0 queue free % 100 100 100 45 100 99 99 97

cM capacity (veh/h) 351 290 534 358 354 494 1024 743

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 0 203 816 576

Volume Left 0 196 6 19

Volume Right 0 6 348 0

cSH 1700 361 1024 743

Volume to Capacity 0.00 056 0.01 0.03

Queue Length 95th (ft) 0 82 0 2

Control Delay (s) 00 270 0.2 0.7

Lane LOS A D A A

Approach Delay (s) 0.0 270 0.2 0.7

Approach LOS A D

Intersection Summary

Average Delay 3.8

Intersection Capacity Utilization 53.7% ICU Level of Service A

Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2035 AM No-Build

JODA

Synchro 7 - Report
Page 2
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HCM Signalized Intersection Capacity Analysis

220: US-26 WB Helvetia On-ramp & Helvetia Rd 9/27/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L i [l L 4 +1s

Volume (vph) 0 0 0 179 0 100 60 545 0 0 565 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.6 3.6 3.6 2.0 3.0 3.0

Lane Util. Factor 095 095 100 1.00 1.00 0.95

Frt 1.00 1.00 085 1.00 1.00 0.99

Flt Protected 095 095 100 095 1.00 1.00

Satd. Flow (prot) 1681 1681 1615 1421 1863 3583

Flt Permitted 095 095 100 095 1.00 1.00

Satd. Flow (perm) 1681 1681 1615 1421 1863 3583

Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093

Adj. Flow (vph) 0 0 0 1930 0 108 65 586 0 0 608 32

RTOR Reduction (vph) 0 0 0 0 0 12 0 0 0 0 5 0

Lane Group Flow (vph) 0 0 0 965 965 96 65 586 0 0 635 0

Heavy Vehicles (%) 0% 0% 0% 2% 0% 0%  27% 2% 0% 0% 0% 0%

Turn Type Perm Perm Prot

Protected Phases 4 1 6 2

Permitted Phases 4 4

Actuated Green, G (s) 370 370 370 48 230 14.2

Effective Green, g (s) 384 384 384 6.8 250 16.2

Actuated g/C Ratio 055 055 055 010 0.36 0.23

Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.3 2.3 2.3 2.3 3.0 5.2

Lane Grp Cap (vph) 922 922 886 138 665 829

v/s Ratio Prot 0.05 ¢0.31 0.18

v/s Ratio Perm c0.57 057 0.06

v/c Ratio 1.05 1.05 011 047 0388 0.77

Uniform Delay, d1 158 158 76 299 211 25.1

Progression Factor 100 100 1.00 068 052 1.00

Incremental Delay, d2 426 426 0.2 1.1 12.1 6.7

Delay (s) 584 584 78 215 230 31.8

Level of Service E E A C C C

Approach Delay (s) 0.0 55.7 229 31.8

Approach LOS A E C C

Intersection Summary

HCM Average Control Delay 447 HCM Level of Service D

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 6.6

Intersection Capacity Utilization 114.3% ICU Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2035 AM No-Build

JODA

Synchro 7 - Report
Page 3
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HCM Signalized Intersection Capacity Analysis

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy 9/27/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations i [l 4 [l LI =

Volume (vph) 85 0 275 0 0 0 0 520 505 35 2325 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.6 3.6 3.0 3.0 2.0 3.0

Lane Util. Factor 1.00  1.00 1.00 1.00 100 095

Frt 1.00 0.85 1.00 085 1.00 1.00

Flt Protected 095 1.00 1.00 1.00 095 1.00

Satd. Flow (prot) 1805 1442 1776 1553 1805 3574

Flt Permitted 095 1.00 1.00 1.00 095 1.00

Satd. Flow (perm) 1805 1442 1776 1553 1805 3574

Peak-hour factor, PHF 091 091 091 091 091 091 091 091 091 091 091 0.91

Adj. Flow (vph) 93 0 302 0 0 0 0 571 555 38 2555 0

RTOR Reduction (vph) 0 0 1 0 0 0 0 0 301 0 0 0

Lane Group Flow (vph) 0 93 291 0 0 0 0 571 254 38 2555 0

Heavy Vehicles (%) 0% 0%  12% 0% 0% 0% 0% 7% 4% 0% 1% 0%

Turn Type Perm Perm Perm Prot

Protected Phases 8 6 5 2

Permitted Phases 8 8 6

Actuated Green, G (s) 7.0 7.0 300 300 190 53.0

Effective Green, g (s) 8.4 8.4 320 320 21.0 550

Actuated g/C Ratio 012 0.2 046 046 030 0.79

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0

Vehicle Extension (s) 2.3 2.3 4.7 4.7 2.3 4.7

Lane Grp Cap (vph) 217 173 812 710 542 2808

v/s Ratio Prot 0.32 0.02 0.7

v/s Ratio Perm 0.05 ¢0.20 0.16

v/c Ratio 043 1.68 070 036 007 091

Uniform Delay, d1 286 308 152 123 175 5.6

Progression Factor 1.00 1.00 100 100 118 043

Incremental Delay, d2 0.8 3296 5.1 1.4 0.1 2.1

Delay (s) 294 3604 203 137 207 45

Level of Service C F C B C A

Approach Delay (s) 2825 0.0 17.0 4.7

Approach LOS B A B A

Intersection Summary

HCM Average Control Delay 34.8 HCM Level of Service C

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 6.6

Intersection Capacity Utilization 114.3% ICU Level of Service H

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2035 AM No-Build

JODA

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

231: US-26 EB Helvetia On-ramp & 9/27/2011
- Y ¥ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4

Volume (vph) 540 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0

Lane Util. Factor 0.95

Frt 1.00

Flt Protected 1.00

Satd. Flow (prot) 3539

FIt Permitted 1.00

Satd. Flow (perm) 3539

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 587 0 0 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 587 0 0 0 0 0

Turn Type

Protected Phases 4

Permitted Phases

Actuated Green, G (s) 20.0

Effective Green, g (s) 20.0

Actuated g/C Ratio 1.00

Clearance Time (s) 4.0

Lane Grp Cap (vph) 3539

v/s Ratio Prot c0.17

v/s Ratio Perm

v/c Ratio 0.17

Uniform Delay, d1 0.0

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 0.1

Level of Service A

Approach Delay (s) 0.1 0.0 0.0

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 0.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.17

Actuated Cycle Length (s) 20.0 Sum of lost time (s) 0.0

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2035 AM No-Build

JODA

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

240: Meek Rd & Brookwood Pkwy 9/27/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & L 4

Volume (veh/h) 50 0 80 0 0 0 35 975 0 0 2580 20

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 09 09 09 09 09 09 09 09 09 090 090 0.90

Hourly flow rate (vph) 56 0 89 0 0 0 39 1083 0 0 2867 22

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 227

pX, platoon unblocked 023 023 023 023 023 0.23

vC, conflicting volume 3497 4039 1444 2683 4050 542 2889 1083

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 5204 7606 0 1596 7655 542 2507 1083

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2

p0 queue free % 0 100 64 100 100 100 6 100

cM capacity (veh/h) 0 0 246 2 0 490 41 651

Direction, Lane # EB1 WB1 NB1 NB2 NB3 SB1 SB2

Volume Total 144 0 39 722 361 1433 1456

Volume Left 56 0 39 0 0 0 0

Volume Right 89 0 0 0 0 0 22

cSH 0 1700 41 1700 1700 651 1700

Volume to Capacity Er 000 094 042 021 0.00 0.86

Queue Length 95th (ft) Err 0 91 0 0 0 0

Control Delay (s) Err 0.0 2694 0.0 0.0 0.0 0.0

Lane LOS F A F

Approach Delay (s) Err 0.0 9.3 0.0

Approach LOS F A

Intersection Summary

Average Delay 350.1

Intersection Capacity Utilization 86.3% ICU Level of Service E

Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2035 AM No-Build

JODA

Synchro 7 - Report
Page 6
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SimTraffic Performance Report
2035 AM No-Build 10/22/2011

200: Schaaf Rd & Helvetia Rd Performance by movement

Movement WBL WBR NBT NBR SBL SBT All
Total Delay (hr) 04 0.1 0.5 0.2 0.1 0.6 2.0
Delay / Veh (s) 315 190 5.8 39 104 5.5 6.7
Vehicles Entered 42 11 342 198 44 416 1053
Vehicles Exited 43 11 340 199 44 416 1053
Hourly Exit Rate 43 11 340 199 44 416 1053
Input Volume 45 10 366 205 45 410 1082
% of Volume 95 110 93 97 97 101 97
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

210: Groveland Dr & Helvetia Rd Performance by movement

Movement WBL WBR NBL NBT NBR SBL SBT Al
Total Delay (hr) 24 0.1 0.0 0.7 0.2 0.0 1.0 4.6
Delay / Veh (s) 619 436 9.3 7.3 36 113 75 1341
Vehicles Entered 141 8 3 364 246 14 477 1253
Vehicles Exited 141 8 3 364 247 14 477 1254
Hourly Exit Rate 141 8 3 364 247 14 477 1254
Input Volume 155 5 5 396 275 15 474 1325
% of Volume N 152 57 92 90 92 101 95
Denied Entry Before 0 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0 0

220: US-26 WB Helvetia On-ramp & Helvetia Rd Performance by movement

Movement WBL WBR NBL NBT SBT SBR All
Total Delay (hr) 22.3 1.3 0.9 7.0 5.9 02 376
Delay / Veh (s) 5.7 582 542 496 360 255 500
Vehicles Entered 1444 82 58 508 590 27 2709
Vehicles Exited 1436 82 57 512 592 27 2706
Hourly Exit Rate 1436 82 57 512 592 27 2706
Input Volume 1795 100 60 554 594 30 3132
% of Volume 80 82 95 92 100 91 86
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy Performance by movement

Movement EBL EBR NBT NBR SBL SBT All
Total Delay (hr) 99 366 2.5 04 0.2 34 530
Delay / Veh (s) 4762 5472 179 27 245 6.1 575
Vehicles Entered 77 251 495 488 33 1984 3328
Vehicles Exited 73 23 491 488 33 1984 3300
Hourly Exit Rate 73 23 491 488 33 1984 3300
Input Volume 85 275 528 505 35 2342 3770
% of Volume 86 84 93 97 94 85 88
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 11 31 0 0 0 0 42
Brookwood IAMP SimTraffic Report
JODA Page 1
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SimTraffic Performance Report

2035 AM No-Build 10/22/2011
231: US-26 EB Helvetia On-ramp & Performance by movement
Movement EBT All

Total Delay (hr) 136 136

Delay / Veh (s) 934 934

Vehicles Entered 531 531

Vehicles Exited 518 518

Hourly Exit Rate 518 518

Input Volume 550 550

% of Volume 94 94

Denied Entry Before 0 0

Denied Entry After 0 0

240: Meek Rd & Brookwood Pkwy Performance by movement
Movement EBL EBR NBL NBT SBT SBR Al
Total Delay (hr) 31.0 472 0.4 20 1.1 00 817
Delay / Veh (s) 15951.1 141575 426 75 1.8 04 910
Vehicles Entered 7 12 35 972 2192 19 3237
Vehicles Exited 6 11 35 967 2190 19 3228
Hourly Exit Rate 6 11 35 97 2190 19 3228
Input Volume 50 80 35 975 2589 20 3749

% of Volume 12 14 99 99 85 96 86
Denied Entry Before 1 2 0 0 0 0 8
Denied Entry After 42 68 0 0 0 0 110
Total Network Performance

Total Delay (hr) 475.5

Delay / Veh (s) 439.0

Vehicles Entered 3955

Vehicles Exited 3837

Hourly Exit Rate 3837

Input Volume 30579

% of Volume 13

Denied Entry Before 38

Denied Entry After 503

Brookwood IAMP SimTraffic Report
JODA Page 2
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Queuing and Blocking Report
2035 AM No-Build 10/22/2011

Intersection: 200: Schaaf Rd & Helvetia Rd

Movement WB NB SB
Directions Served LR TR LT
Maximum Queue (ft) 156 42 446
Average Queue (ft) 39 2 47
95th Queue (ft) 110 20 224
Link Distance (ft) 1714 1385 562
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 210: Groveland Dr & Helvetia Rd

Movement WB NB SB
Directions Served LR LTR LTR
Maximum Queue (ft) 350 101 256
Average Queue (ft) 109 5 38
95th Queue (ft) 309 46 152
Link Distance (ft) 1693 218 1385
Upstream Blk Time (%) 0
Queuing Penalty (veh) 1

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 220: US-26 WB Helvetia On-ramp & Helvetia Rd

Movement WB WB WB  B221 NB NB SB SB

Directions Served L LT R T L T T TR

Maximum Queue (ft) 679 680 50 6229 324 630 261 257

Average Queue (ft) 600 607 37 816 84 348 165 164

95th Queue (ft) 670 674 55 3894 234 672 257 256

Link Distance (ft) 604 604 6815 606 218 218

Upstream Blk Time (%) 2 3 1 3 6 6

Queuing Penalty (veh) 0 0 0 19 20 18

Storage Bay Dist (ft) 25 150

Storage Blk Time (%) 49 10 0 33

Queuing Penalty (veh) 49 92 1 20

Brookwood IAMP SimTraffic Report
JODA Page 3
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Queuing and Blocking Report

2035 AM No-Build 10/22/2011
Intersection: 230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy
Movement EB EB NB NB SB SB SB
Directions Served LT R T R L T T
Maximum Queue (ft) 1193 325 198 161 69 171 183
Average Queue (ft) 943 320 156 11 21 68 78
95th Queue (ft) 1518 355 214 82 55 135 155
Link Distance (ft) 1138 168 168 606 606
Upstream Blk Time (%) 43 11 0

Queuing Penalty (veh) 0 58 1

Storage Bay Dist (ft) 300 175

Storage Blk Time (%) 2 71 0
Queuing Penalty (veh) 5 60 0
Intersection: 231: US-26 EB Helvetia On-ramp &

Movement EB EB

Directions Served T T

Maximum Queue (ft) 416 424

Average Queue (ft) 226 245

95th Queue (ft) 478 497

Link Distance (ft) 991 991

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 240: Meek Rd & Brookwood Pkwy

Movement EB NB NB NB SB

Directions Served LR L T TR TR

Maximum Queue (ft) 622 N 199 127 13

Average Queue (ft) 607 33 61 5 1

95th Queue (ft) 631 73 166 49 7

Link Distance (ft) 603 1910 1910 168

Upstream Blk Time (%) 97

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100

Storage Blk Time (%) 1 3

Queuing Penalty (veh) 3 1

Network Summary

Network wide Queuing Penalty: 348

Brookwood IAMP SimTraffic Report
JODA Page 4
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HCM Unsignalized Intersection Capacity Analysis

200: Schaaf Rd & Helvetia Rd 10/21/2011
AR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L T <

Volume (veh/h) 30 0 470 210 0 270

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 093 093 093 093 093 093

Hourly flow rate (vph) 32 0 505 226 0 290

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 909 618 731

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 909 618 731

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 100 100

cM capacity (veh/h) 308 493 882

Direction, Lane # WB1 NB1 SB1

Volume Total 32 731 290

Volume Left 32 0 0

Volume Right 0 226 0

cSH 308 1700 882

Volume to Capacity 010 043 0.00

Queue Length 95th (ft) 9 0 0

Control Delay (s) 18.1 0.0 0.0

Lane LOS C

Approach Delay (s) 18.1 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 47.5% ICU Level of Service

Analysis Period (min) 15

Brookwood IAMP 4:45 pm 5/25/2011 2035 PM No-Build

JODA

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

210: Groveland Dr & Helvetia Rd 10/21/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi 9 Fi 9 Fi 9 Fi 9

Volume (veh/h) 0 0 0 275 0 10 0 670 520 10 290 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 0.91

Hourly flow rate (vph) 0 0 0 302 0 1 0 736 571 11 319 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 305

pX, platoon unblocked 042 042 042 042 042 0.42

vC, conflicting volume 1374 1648 319 1363 1363 1022 319 1308

vC1, stage 1 conf vol 341 341 1022 1022

vC2, stage 2 conf vol 1033 1308 341 341

vCu, unblocked vol 1197 1856 319 171 171 354 319 1039

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s) 6.1 55 6.1 55

tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 0 100 96 100 96

cM capacity (veh/h) 230 114 727 253 243 290 1253 282

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 0 313 1308 330

Volume Left 0 302 0 11

Volume Right 0 11 571 0

cSH 1700 254 1253 282

Volume to Capacity 000 123 0.00 0.04

Queue Length 95th (ft) 0 378 0 3

Control Delay (s) 0.0 1738 0.0 15

Lane LOS A F A

Approach Delay (s) 0.0 1738 0.0 1.5

Approach LOS A F

Intersection Summary

Average Delay 28.2

Intersection Capacity Utilization 89.5% ICU Level of Service E

Analysis Period (min) 15

Brookwood IAMP 4:45 pm 5/25/2011 2035 PM No-Build

JODA

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

220: US-26 WB Helvetia On-ramp & Helvetia Rd 10/21/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L i [l L 4 +1s

Volume (vph) 0 0 0 730 0 70 290 1120 0 0 430 135

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.6 3.6 3.6 2.0 7.0 3.0

Lane Util. Factor 095 095 100 1.00 1.00 0.95

Frt 1.00 1.00 085 1.00 1.00 0.96

Flt Protected 095 095 100 095 1.00 1.00

Satd. Flow (prot) 1715 1715 1615 1787 1881 3481

Flt Permitted 095 095 100 095 1.00 1.00

Satd. Flow (perm) 1715 1715 1615 1787 1881 3481

Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093 093 093 093

Adj. Flow (vph) 0 0 0 785 0 75 312 1204 0 0 462 145

RTOR Reduction (vph) 0 0 0 0 0 20 0 0 0 0 36 0

Lane Group Flow (vph) 0 0 0 392 393 b5 312 1204 0 0 571 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 1% 1% 0% 0% 0% 0%

Turn Type Perm Perm Prot

Protected Phases 4 1 6 2

Permitted Phases 4 4

Actuated Green, G (s) 170 170 170 169 43.0 22.1

Effective Green, g (s) 184 184 184 189 410 24.1

Actuated g/C Ratio 026 026 026 027 059 0.34

Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.3 2.3 2.3 2.3 3.0 5.2

Lane Grp Cap (vph) 451 451 425 482 1102 1198

v/s Ratio Prot 0.17  c0.64 0.16

v/s Ratio Perm 023 023 0.03

v/c Ratio 087 087 013 065 1.09 0.48

Uniform Delay, d1 247 247 197 226 145 18.0

Progression Factor 100 100 1.00 068 1.34 1.00

Incremental Delay, d2 198 2041 0.6 09 477 14

Delay (s) 445 447 203 163 67.2 19.4

Level of Service D D C B E B

Approach Delay (s) 0.0 42.5 56.7 19.4

Approach LOS A D E B

Intersection Summary

HCM Average Control Delay 45.0 HCM Level of Service D

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.6

Intersection Capacity Utilization 91.5% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 4:45 pm 5/25/2011 2035 PM No-Build

JODA

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy

10/21/2011

A ey v ANt S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i [l 4 [l LI =
Volume (vph) 20 0 80 0 0 0 0 1390 945 5 1155 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 5.0
Lane Util. Factor 1.00  1.00 1.00 1.00 100 095
Frt 1.00 0.85 1.00 085 1.00 1.00
Flt Protected 095 1.00 1.00 1.00 095 1.00
Satd. Flow (prot) 1805 1615 1881 1599 1805 3610
Flt Permitted 095 1.00 1.00 1.00 095 1.00
Satd. Flow (perm) 1805 1615 1881 1599 1805 3610
Peak-hour factor, PHF 09 09 096 096 09% 09 09 09 096 096 096 0.96
Adj. Flow (vph) 21 0 83 0 0 0 0 1448 984 5 1203 0
RTOR Reduction (vph) 0 0 78 0 0 0 0 0 229 0 0 0
Lane Group Flow (vph) 0 21 5 0 0 0 0 1448 755 5 1203 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 1% 1% 0% 0% 0%
Turn Type Perm Perm Perm Prot
Protected Phases 8 6 5 2
Permitted Phases 8 8 6
Actuated Green, G (s) 4.6 4.6 503 503 11 554
Effective Green, g (s) 4.6 4.6 50.3 503 11 554
Actuated g/C Ratio 0.07  0.07 072 072 002 079
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 2.3 2.3 4.7 4.7 2.3 4.7
Lane Grp Cap (vph) 119 106 1352 1149 28 2857
v/s Ratio Prot c0.77 0.00 ¢0.33
v/s Ratio Perm 0.01 0.00 0.47
v/c Ratio 018  0.05 1.07 066 018 042
Uniform Delay, d1 309 307 9.9 52 340 2.3
Progression Factor 1.00 1.00 1.00 100 127 012
Incremental Delay, d2 0.4 0.1 459 2.9 1.2 0.3
Delay (s) 313 308 55.8 82 443 0.6
Level of Service C C E A D A
Approach Delay (s) 30.9 0.0 36.5 0.8
Approach LOS C A D A
Intersection Summary
HCM Average Control Delay 24.8 HCM Level of Service C
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 91.5% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 4:45 pm 5/25/2011 2035 PM No-Build

JODA

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

231: US-26 EB Helvetia On-ramp & 10/21/2011
- Y ¥ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4

Volume (vph) 950 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 45

Lane Util. Factor 0.95

Frt 1.00

Flt Protected 1.00

Satd. Flow (prot) 3610

FIt Permitted 1.00

Satd. Flow (perm) 3610

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 1033 0 0 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 1033 0 0 0 0 0

Heavy Vehicles (%) 0% 1% 0% 0% 0% 0%

Turn Type

Protected Phases 4

Permitted Phases

Actuated Green, G (s) 2.5

Effective Green, g (s) 2.5

Actuated g/C Ratio 0.14

Clearance Time (s) 4.5

Lane Grp Cap (vph) 501

v/s Ratio Prot c0.29

v/s Ratio Perm

v/c Ratio 2.06

Uniform Delay, d1 7.8

Progression Factor 1.00

Incremental Delay, d2 484.7

Delay (s) 492.5

Level of Service F

Approach Delay (s) 4925 0.0 0.0

Approach LOS F A A

Intersection Summary

HCM Average Control Delay 492.5 HCM Level of Service F

HCM Volume to Capacity ratio 2.06

Actuated Cycle Length (s) 18.0 Sum of lost time (s) 15.5

Intersection Capacity Utilization 30.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 4:45 pm 5/25/2011 2035 PM No-Build
JODA

Synchro 7 - Report
Page 5
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HCM Unsignalized Intersection Capacity Analysis

240: Meek Rd & Brookwood Pkwy 10/21/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & L 4

Volume (veh/h) 25 0 75 0 0 0 110 2310 0 0 1190 45

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 0%

Hourly flow rate (vph) 27 0 80 0 0 0 117 2457 0 0 1266 48

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 227

pX, platoon unblocked 089 089 089 089 089 0.89

vC, conflicting volume 2753 3981 657 3404 4005 1229 1314 2457

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 2722 4103 368 3454 4129 1229 1106 2457
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 0 100 86 100 100 100 79 100
cM capacity (veh/h) 8 2 565 2 2 173 569 192
Direction, Lane # EB1 WB1 NB1 NB2 NB3 SB1 SB2

Volume Total 106 0 117 1638 819 633 681

Volume Left 27 0 117 0 0 0 0

Volume Right 80 0 0 0 0 0 48

cSH 29 1700 569 1700 1700 192 1700

Volume to Capacity 366 000 021 09 048 0.00 040

Queue Length 95th (ft) Err 0 19 0 0 0 0

Control Delay (s) Err 0.0 130 0.0 0.0 0.0 0.0

Lane LOS F A B

Approach Delay (s) Err 0.0 0.6 0.0

Approach LOS F A

Intersection Summary

Average Delay 266.7

Intersection Capacity Utilization 104.1% ICU Level of Service G
Analysis Period (min) 15

Brookwood IAMP 4:45 pm 5/25/2011 2035 PM No-Build Synchro 7 - Report
JODA Page 6
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SimTraffic Performance Report
2035 PM No-Build 10/22/2011

200: Schaaf Rd & Helvetia Rd Performance by movement

Movement WBL NBT NBR SBT All
Total Delay (hr) 0.1 1.0 0.3 0.0 1.5
Delay / Veh (s) 6.3 7.5 5.5 04 4.9
Vehicles Entered 38 495 214 331 1078
Vehicles Exited 38 494 214 330 1076
Hourly Exit Rate 30 395 171 264 861
Input Volume 30 471 209 268 978
% of Volume 103 84 82 98 88
Denied Entry Before 0 0 0 0 0
Denied Entry After 0 0 0 0 0

210: Groveland Dr & Helvetia Rd Performance by movement

Movement WBL WBR NBT NBR SBL SBT All
Total Delay (hr) 89.2 4.0 1.9 0.7 0.1 05 964
Delay / Veh (s) 1305.9 1441.8 9.7 50 249 48 186.9
Vehicles Entered 268 11 699 531 14 35 1879
Vehicles Exited 225 10 702 533 14 353 1837
Hourly Exit Rate 180 8 562 426 1 282 1470
Input Volume 273 10 674 517 10 289 1774
% of Volume 66 78 83 83 110 98 83
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 61 3 0 0 0 0 64

220: US-26 WB Helvetia On-ramp & Helvetia Rd Performance by movement

Movement WBL WBR NBL NBT SBT SBR Al
Total Delay (hr) 384 3.6 44 150 1.6 03 634
Delay / Veh (s) 1629 166.4 572 468 132 6.7 774
Vehicles Entered 857 79 281 1159 449 135 2960
Vehicles Exited 840 78 280 1152 448 135 2933
Hourly Exit Rate 672 62 224 922 358 108 2346
Input Volume 727 69 289 1127 433 135 2779
% of Volume 92 90 78 82 83 80 84
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy Performance by movement

Movement EBL EBR NBT NBR SBL SBT All
Total Delay (hr) 1.3 0.4 6.8 1.8 0.1 12 115
Delay / Veh (s) 1746 131 173 6.5 396 33 109
Vehicles Entered 26 102 1413 966 5 1294 3806
Vehicles Exited 27 101 1412 967 6 1282 3795
Hourly Exit Rate 22 81 1130 774 5 1026 3036
Input Volume 20 80 1397 942 5 1160 3604
% of Volume 107 101 81 82 96 88 84
Denied Entry Before 0 0 1 1 0 0 2
Denied Entry After 0 0 4 2 0 0 6
Brookwood IAMP SimTraffic Report
JODA Page 1
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SimTraffic Performance Report

2035 PM No-Build 10/22/2011
231: US-26 EB Helvetia On-ramp & Performance by movement
Movement EBT All

Total Delay (hr) 256 256

Delay / Veh (s) 939 939

Vehicles Entered 984 984

Vehicles Exited 980 980

Hourly Exit Rate 784 784

Input Volume 958 958

% of Volume 82 82

Denied Entry Before 0 0

Denied Entry After 0 0

240: Meek Rd & Brookwood Pkwy Performance by movement
Movement EBL EBR NBL NBT SBT SBR Al
Total Delay (hr) 233 770 51 820 0.3 00 1878
Delay / Veh (s) 277133.8 158.8 124.8 0.9 04 1751
Vehicles Entered 1 2 116 2365 1328 51 3863
Vehicles Exited 0 1 115 2364 1328 51 3859
Hourly Exit Rate 0 1 92 1891 1062 41 3087
Input Volume 25 74 110 2300 1192 45 3746

% of Volume 0 1 84 82 89 91 82
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 26 92 0 0 0 0 118
Total Network Performance

Total Delay (hr) 797.0

Delay / Veh (s) 659.8

Vehicles Entered 4509

Vehicles Exited 4191

Hourly Exit Rate 3353

Input Volume 29629

% of Volume 1

Denied Entry Before 3

Denied Entry After 573

Brookwood IAMP SimTraffic Report
JODA Page 2
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Queuing and Blocking Report

2035 PM No-Build 10/22/2011
Intersection: 200: Schaaf Rd & Helvetia Rd

Movement WB

Directions Served LR

Maximum Queue (ft) 38

Average Queue (ft) 17

95th Queue (ft) 40

Link Distance (ft) 1714

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 210: Groveland Dr & Helvetia Rd

Movement WB NB SB

Directions Served LR LTR LTR

Maximum Queue (ft) 1716 31 212

Average Queue (ft) 1503 1 26

95th Queue (ft) 2095 13 110

Link Distance (ft) 1693 218 1385

Upstream Blk Time (%) 59

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 220: US-26 WB Helvetia On-ramp & Helvetia Rd
Movement WB WB WB  B221 NB NB SB SB
Directions Served L LT R T L T T TR
Maximum Queue (ft) 680 680 50 3147 325 632 168 166
Average Queue (ft) 583 593 38 1205 201 612 77 87
95th Queue (ft) 819 825 59 3129 359 691 132 141
Link Distance (ft) 604 604 8100 606 218 218
Upstream Blk Time (%) 23 28 16 0
Queuing Penalty (veh) 0 0 223 0
Storage Bay Dist (ft) 25 150

Storage Blk Time (%) 75 25 7 32

Queuing Penalty (veh) 52 90 82 92

Brookwood IAMP SimTraffic Report
JODA Page 3
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Queuing and Blocking Report

2035 PM No-Build 10/22/2011
Intersection: 230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy

Movement EB EB NB NB SB SB SB

Directions Served LT R T R L T T

Maximum Queue (ft) 133 63 187 135 26 61 62

Average Queue (ft) 41 30 180 5 4 3 5

95th Queue (ft) 100 54 189 59 18 23 30

Link Distance (ft) 1138 168 168 606 606

Upstream Blk Time (%) 20 0

Queuing Penalty (veh) 237 1

Storage Bay Dist (ft) 300 175

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 231: US-26 EB Helvetia On-ramp &

Movement EB EB

Directions Served T T

Maximum Queue (ft) 603 621

Average Queue (ft) 335 355

95th Queue (ft) 606 626

Link Distance (ft) 991 991

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 240: Meek Rd & Brookwood Pkwy

Movement EB NB NB NB B250 B250 B260 B260 B270 B270 SB SB
Directions Served LR L T TR T T T T T T LT TR
Maximum Queue (ft) 614 200 1989 1993 1213 1211 1105 1111 1372 1369 6 34
Average Queue (ft) 603 721971 1957 1125 1115 924 921 1056 1052 0 2
95th Queue (ft) 620 180 2097 2148 1536 1549 1552 1549 1966 1968 4 15
Link Distance (ft) 603 1910 1910 1134 1134 1030 1030 1348 1348 168 168
Upstream Blk Time (%) 98 32 25 30 26 28 27 26 27

Queuing Penalty (veh) 0 0 0 0 0 0 0 0 0

Storage Bay Dist (ft) 100

Storage Blk Time (%) 0 25

Queuing Penalty (veh) 3 28

Network Summary

Network wide Queuing Penalty: 808

Brookwood IAMP SimTraffic Report
JODA Page 4
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Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:

Freeway/ Di r

Juncti on:

of Travel:

Jurisdiction:
Anal ysi s Year:

Descri ption:

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
AM Peak

US 26 East bound

Br ookwood | nt erchange

ODOT
2035

East bound Off-ranp to Brookwood

Freeway Dat a

Type of anal ysis

Nunmber of

l anes in freeway

Free-fl ow speed on freeway
Vol une on freeway

Si de of freeway

Nunmber of

| anes in ranp
Free- Fl ow speed on ranp

Vol une on ranp

Length of first accel/dece
Length of second accel/dece

| ane
| ane

Adj acent

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)
Peak- hour factor, PHF

Peak 15-m n vol une,

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length

v15

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

Trucks and buses PCE, ET
vehi cl e PCE, ER

Recr eati onal

O f Ranp Data

Ramps and Ranp Junctions Rel ease 5.4

I nc.

Di ver ge

2

60. 0 nph

2660 vph

Ri ght

1

35.0 nph

435 vph

1500 ft
ft

No

Fr eeway

2660

0. 95

700

4

0

Level

0. 00 %
0. 00 mi
1.5

1.2

Ramp Data (if one exists)

Ranp

435
0. 95
114
4

0
Level
0. 00
0. 00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2856 467 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v) P = 2856 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
Vv =V 2856 4600 No
Fi F
vV =V -V 2389 4600 No
FO F R
v 467 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2856 (Equati on 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2856 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 15.3 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D = 0.470

Space mean speed in ranmp influence area, SS = 51.5 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 51.5 nph
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Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:

Freeway/ Di r

Juncti on:

of Travel:

Jurisdiction:
Anal ysi s Year:

Descri ption:

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
AM Peak

US 26 East bound

Br ookwood | nt erchange

ODOT
2035

East bound Off-ranp to Brookwood

Freeway Dat a

Type of anal ysis

Nunmber of

l anes in freeway

Free-fl ow speed on freeway
Vol une on freeway

Si de of freeway

Nunmber of

| anes in ranp
Free- Fl ow speed on ranp

Vol une on ranp

Length of first accel/dece
Length of second accel/dece

| ane
| ane

Adj acent

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)
Peak- hour factor, PHF

Peak 15-m n vol une,

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length

v15

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

Trucks and buses PCE, ET
vehi cl e PCE, ER

Recr eati onal

O f Ranp Data

Ramps and Ranp Junctions Rel ease 5.4

I nc.

Di ver ge

2

60. 0 nph

2660 vph

Ri ght

1

35.0 nph

435 vph

1500 ft
ft

No

Fr eeway

2660

0. 95

700

4

0

Level

0. 00 %
0. 00 mi
1.5

1.2

Ramp Data (if one exists)

Ranp

435
0. 95
114
4

0
Level
0. 00
0. 00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2856 467 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v) P = 2856 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
Vv =V 2856 4600 No
Fi F
vV =V -V 2389 4600 No
FO F R
v 467 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2856 (Equati on 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2856 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 15.3 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D = 0.470

Space mean speed in ranmp influence area, SS = 51.5 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 51.5 nph
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HCS+: Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail :

Di verge Anal ysi s

Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 13/ 2011

Anal ysis tinme period: AM Peak
Freeway/Dir of Travel: US 26 Westbound

Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2035

Description: Westbound Off-ramp to Brookwood - No-Build

Freeway Dat a

Type of anal ysis Di ver ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 3925 vph

O f Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free- Fl ow speed on ranp 35.0 nph
Vol une on ranp 1890 vph
Length of first accel/decel |ane 1500 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent ranp exist? No

Vol une on adj acent ranp vph
Position of adjacent ranp

Type of adjacent ranp

Di stance to adjacent ranp ft

Conversion to pc/h Under Base Conditions

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 3925 1890 vph
Peak- hour factor, PHF 0. 95 0. 95
Peak 15-mi n vol une, v15 1033 497 Y
Trucks and buses 4 4 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade 0. 00 % 0.00 % %
Length 0. 00 m 0.00 m m
Trucks and buses PCE, ET 1.5 1.5
Recreati onal vehicle PCE, ER 1.2 1.2

Page 132 of 442



Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 4214 2029 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-vVv)P = 4214 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 4214 4600 No
Fi F
V =V -V 2185 4600 No
FO F R
% 2029 2000 Yes
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 4214 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 4214 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 27.0 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence F

Speed Estimation

I nternedi ate speed vari abl e, D = 0.611

Space mean speed in ranmp influence area, SS = 49.0 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 49.0 nph
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Phone:
E-mail :

HCS+:

Fax:

Mer ge Anal ysis

Ramps and Ranp Junctions Rel ease 5.4

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

Josh Anderson

Davi d Evans & Associ at es,
10/ 14/ 2011

AM Peak Peri od

of Travel: US 26 Westbound
Br ookwood | nt erchange
ODOoT
2035

West bound On-ranp from Brookwood

Freeway Dat a

I nc.

Type of anal ysis

Nunmber of

Vol une on freeway

Si de of freeway

Nunmber of

Vol une on ranp

Mer ge
l anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
2035 vph
On Ranp Data
Ri ght
| anes in ranp 1
Free-fl ow speed on ranp 35.0 nph
90 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)
ranp exist? No

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

Ranp
Ranp
Ranp
Ranp

Conversion to pc/h Under

Junction Conponents Fr eeway
Vol une, V (vph) 2035
Peak- hour factor, PHF 0. 95
Peak 15-mi n vol une, v15 536
Trucks and buses 4
Recreati onal vehicles 0
Terrain type: Level
G ade %
Length m
Trucks and buses PCE, ET 1.5
Recreati onal vehicle PCE, ER 1.2

Ranp

90

0.95

24
4
0

Level

=
N U1

vph

ft

Base Condi ti ons

%

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2185 97 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 2185 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
% 2282 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2185 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2185 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 20.7 pc/m/In
R R 12 A

Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, M = 0.331

Space mean speed in ranp influence area, SS =54.1 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO =54.1 nph
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Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:

Freeway/ Di r

Juncti on:

of Travel:

Jurisdiction:
Anal ysi s Year:

Descri ption:

East bound -

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
PM Peak

US 26 East bound

Br ookwood | nt erchange

ODOT
2035

Freeway Dat a

Type of anal ysis

Nunmber of

l anes in freeway

Free-fl ow speed on freeway
Vol une on freeway

Si de of freeway

Nunmber of

| anes in ranp
Free- Fl ow speed on ranp

Vol une on ranp

Length of first accel/dece
Length of second accel/dece

| ane
| ane

Adj acent

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)
Peak- hour factor, PHF

Peak 15-m n vol une,

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length

v15

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

Trucks and buses PCE, ET
vehi cl e PCE, ER

Recr eati onal

O f Ranp Data

Off-ranmp to Brookwood

Ramps and Ranp Junctions Rel ease 5.4

I nc.

Di ver ge

2

60. 0 nph

2975 vph

Ri ght

1

35.0 nph

130 vph

1500 ft
ft

No

Fr eeway

2975

0. 95

783

1

0

Level

0. 00 %
0. 00 mi
1.5

1.2

Ramp Data (if one exists)

Ranp

130
0. 95
34

1

0
Level
0. 00
0. 00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 995
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 3147 138 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 3147 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 3147 4600 No
Fi F
vV =V -V 3009 4600 No
FO F R
% 138 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 3147 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 3147 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 17.8 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D = 0.440

Space mean speed in ranmp influence area, SS = 52.1 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 52.1 nph
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Phone:
E-mail :

HCS+:

Fax:

Mer ge Anal ysis

Ramps and Ranp Junctions Rel ease 5.4

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

Josh Anderson

Davi d Evans & Associ at es,
10/ 14/ 2011

PM Peak Peri od

of Travel: US 26 Eastbound
Br ookwood | nt erchange
ODOoT
2035

East bound On-ranp from Br ookwood

Freeway Dat a

I nc.

Type of anal ysis

Nunmber of

Vol une on freeway

Si de of freeway

Nunmber of

Vol une on ranp

Mer ge
l anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
2845 vph
On Ranp Data
Ri ght
| anes in ranp 1
Free-fl ow speed on ranp 35.0 nph
800 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp exist? No
Ranp

Ranp

Ranp

Ranp

Conversion to pc/h Under

Junction Conponents Fr eeway
Vol une, V (vph) 2845
Peak- hour factor, PHF 0. 95
Peak 15-mi n vol une, v15 749
Trucks and buses 1
Recreati onal vehicles 0
Terrain type: Level
G ade %
Length m
Trucks and buses PCE, ET 1.5
Recreati onal vehicle PCE, ER 1.2

Ranp

800

0.95

211

1
0

Level

=
N U1

vph

ft

Base Condi ti ons

%

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 995
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 3010 846 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 3010 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
% 3856 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 3010 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 3010 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 32.6 pc/m/In
R R 12 A

Level of service for ranp-freeway junction areas of influence D

Speed Estimation

I nternedi ate speed vari abl e, M = 0.477

Space mean speed in ranp influence area, SS =51.4 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO =51.4 nph
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HCS+:

Ramps and Ranp Junctions Rel ease 5.4

Phone: Fax:
E-mail:
Di verge Anal ysi s
Anal yst: Josh Anderson
Agency/ Co. : David Evans & Associ ates, Inc.
Dat e perforned: 10/ 13/ 2011
Anal ysis tinme period: PM Peak
Freeway/Dir of Travel: US 26 Westbound
Juncti on: Br ookwood | nt erchange
Jurisdiction: ODOT
Anal ysi s Year: 2035
Description: Wstbound Off-ramp to Brookwood - No-build
Freeway Dat a
Type of anal ysis Di ver ge
Nunmber of |anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 3700 vph
O f Ranp Data
Si de of freeway Ri ght
Number of lanes in ranp 1
Free- Fl ow speed on ranp 35.0 nph
Vol une on ranp 845 vph
Length of first accel/decel |ane 1500 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)

Peak- hour

fact or,
Peak 15-m n vol une,

PHF

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length

v15

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

Trucks and buses PCE, ET
vehi cl e PCE, ER

Recr eati onal

No

Fr eeway

3700
0. 95
974
1

0
Level
0. 00
0. 00
1.5
1.2

Ranp

845
0. 95
222
3
0
Level
% 0.00
m 0.00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 985
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 3914 903 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 3914 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 3914 4600 No
Fi F
vV =V -V 3011 4600 No
FO F R
% 903 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 3914 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 3914 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 24. 4 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, D = 0.509

Space mean speed in ranmp influence area, SS = 50.8 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 50.8 nph
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Phone:
E-mail :

HCS+:

Fax:

Mer ge Anal ysis

Ramps and Ranp Junctions Rel ease 5.4

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

Josh Anderson

Davi d Evans & Associ at es,
10/ 14/ 2011

PM Peak Peri od

of Travel: US 26 Westbound
Br ookwood | nt erchange
ODOoT
2035

West bound On-ranp from Brookwood

Freeway Dat a

I nc.

Type of anal ysis

Nunmber of

Vol une on freeway

Si de of freeway

Nunmber of

Vol une on ranp

Mer ge
l anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
2855 vph
On Ranp Data
Ri ght
| anes in ranp 1
Free-fl ow speed on ranp 35.0 nph
425 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp exist? No
Ranp

Ranp

Ranp

Ranp

Conversion to pc/h Under

Junction Conponents Fr eeway
Vol une, V (vph) 2855
Peak- hour factor, PHF 0. 95
Peak 15-mi n vol une, v15 751
Trucks and buses 1
Recreati onal vehicles 0
Terrain type: Level
G ade %
Length m
Trucks and buses PCE, ET 1.5
Recreati onal vehicle PCE, ER 1.2

Ranp

425

0.95

112

3
0

Level

=
N U1

vph

ft

Base Condi ti ons

%

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 985
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 3020 454 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 3020 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
v 3474 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 3020 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 3020 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 29.8 pc/m/lIn
R R 12 A

Level of service for ranp-freeway junction areas of influence D

Speed Estimation

I nternedi ate speed vari abl e, M = 0.418

Space mean speed in ranp influence area, SS = 52.5 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO = 52.5 nph
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HCM Unsignalized Intersection Capacity Analysis

200: Schaff Rd & Helvetia Rd 9/26/2011
AR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L T <

Volume (veh/h) 5 5 175 10 5 365

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 09 090 09 090 090 0.0

Hourly flow rate (vph) 6 6 194 11 6 406

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 617 200 206

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 617 200 206

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 99 100

cM capacity (veh/h) 453 843 1372

Direction, Lane # WB1 NB1 SB1

Volume Total 11 206 411

Volume Left 6 0 6

Volume Right 6 11 0

cSH 590 1700 1372

Volume to Capacity 0.02 012 0.00

Queue Length 95th (ft) 1 0 0

Control Delay (s) 11.2 0.0 0.1

Lane LOS B A

Approach Delay (s) 11.2 0.0 0.1

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 33.2% ICU Level of Service

Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2015 AM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
Page 1
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HCM Unsignalized Intersection Capacity Analysis

210: Jacobson Rd & Helvetia Rd

9/26/2011

AR BV
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L 4 if <
Volume (veh/h) 135 5 180 240 10 360
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 09 090 09 090 090 0.0
Hourly flow rate (vph) 150 6 200 267 11 400
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 937
pX, platoon unblocked
vC, conflicting volume 622 200 467
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 622 200 467
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 66 99 99
cM capacity (veh/h) 447 843 1100
Direction, Lane # WB1 NB1 NB2 SBf
Volume Total 156 200 267 411
Volume Left 150 0 0 11
Volume Right 6 0 267 0
cSH 455 1700 1700 1100
Volume to Capacity 034 012 016 0.01
Queue Length 95th (ft) 37 0 0 1
Control Delay (s) 17.0 0.0 0.0 0.3
Lane LOS C A
Approach Delay (s) 17.0 0.0 0.3
Approach LOS C
Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 41.4% ICU Level of Service
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2015 AM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
Page 2
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HCM Signalized Intersection Capacity Analysis
215: Loop Ramp #1 & Helvetia Rd

9/26/2011

" T T U T A
Movement EBL EBR NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations ir LI & S
Volume (vph) 0 1335 35 420 470 0 25 0 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 3.0 2.0 2.0 3.0
Lane Util. Factor *1.00 1.00 095 095
Frt 085 1.00 100 0.99
Flt Protected 1.00 095 1.00 1.00
Satd. Flow (prot) 2917 1309 3260 3267
Flt Permitted 1.00 095 1.00 1.00
Satd. Flow (perm) 2917 1309 3260 3267
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 0 1362 36 429 480 0 26 0 0
RTOR Reduction (vph) 0 73 0 0 5 0 0 0 0
Lane Group Flow (vph) 0 1289 36 429 501 0 0 0 0
Heavy Vehicles (%) 2% 2%  27% 2% 1% 2% 1% 0% 0%
Turn Type custom Prot
Protected Phases 8 3 36 2
Permitted Phases
Actuated Green, G (s) 608 618 90.0 192
Effective Green, g (s) 628 638 87.0 212
Actuated g/C Ratio 070 071 097 024
Clearance Time (s) 5.0 4.0 5.0
Vehicle Extension (s) 5.2 2.3 5.2
Lane Grp Cap (vph) 2035 928 3151 770
v/s Ratio Prot c044 0.03 013 c0.15
v/s Ratio Perm
v/c Ratio 063 004 014 065
Uniform Delay, d1 74 3.9 01 3141
Progression Factor 100 070 1.00 1.00
Incremental Delay, d2 1.5 0.0 0.0 2.8
Delay (s) 8.9 2.8 01 338
Level of Service A A A C
Approach Delay (s) 8.9 03 338 0.0
Approach LOS A A C A
Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2015 AM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
Page 3
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HCM Unsignalized Intersection Capacity Analysis
220: Helvetia Rd/Brookwood Pkwy #1 & WB-NB Helvetia

9/26/2011

T

~ L

\

L 2
Movement NBT NBR SBL SBT NWL NWR
Lane Configurations 4 4 [l
Volume (veh/h) 410 0 0 1805 0 45
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 098 098 098 098 098 0.98
Hourly flow rate (vph) 418 0 0 1842 0 46
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 706 298
pX, platoon unblocked 0.87
vC, conflicting volume 418 1339 209
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 418 1092 209
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 94
cM capacity (veh/h) 1152 185 803
Direction, Lane # NB1 NB2 SB1 SB2 NW1
Volume Total 209 209 921 921 46
Volume Left 0 0 0 0 0
Volume Right 0 0 0 0 46
cSH 1700 1700 1700 1700 803
Volume to Capacity 012 012 054 054 0.06
Queue Length 95th (ft) 0 0 0 0 5
Control Delay (s) 0.0 0.0 0.0 0.0 9.8
Lane LOS A
Approach Delay (s) 0.0 0.0 9.8
Approach LOS A
Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 68.2% ICU Level of Service
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2015 AM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
Page 4
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HCM Signalized Intersection Capacity Analysis

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy #1 9/26/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & [l 4 [l LI =

Volume (vph) 65 0 190 0 0 0 0 345 470 40 1765 0

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 3.0 3.0 3.0 3.0 2.0 3.0

Lane Util. Factor 095 095 095 100 100 0.9

Frt 092 085 1.00 085 1.00 1.00

Flt Protected 098 1.00 1.00 1.00 095 1.00

Satd. Flow (prot) 1413 1262 3137 1430 1662 3260

Flt Permitted 098 1.00 1.00 1.00 095 1.00

Satd. Flow (perm) 1413 1262 3137 1430 1662 3260

Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098

Adj. Flow (vph) 66 0 194 0 0 0 0 352 480 41 1801 0

RTOR Reduction (vph) 0 28 28 0 0 0 0 0 140 0 0 0

Lane Group Flow (vph) 0 106 98 0 0 0 0 352 340 41 1801 0

Heavy Vehicles (%) 0% 0%  12% 0% 0% 0% 0% 6% 4% 0% 2% 0%

Turn Type Perm Perm Perm Prot

Protected Phases 8 6 5 2

Permitted Phases 8 8 6

Actuated Green, G (s) 104 104 618 618 38 696

Effective Green, g (s) 124 124 63.8 638 58 716

Actuated g/C Ratio 014  0.14 071 071 006 080

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0

Vehicle Extension (s) 2.3 2.3 4.7 4.7 2.3 4.7

Lane Grp Cap (vph) 195 174 2224 1014 107 2594

v/s Ratio Prot 0.11 0.02 ¢0.55

v/s Ratio Perm 0.08 ¢0.08 0.24

v/c Ratio 055 057 016 034 038 069

Uniform Delay, d1 362 36.3 4.3 50 404 4.2

Progression Factor 1.00 1.00 1.00 100 1.08 0.67

Incremental Delay, d2 2.1 3.0 0.2 0.9 1.0 1.2

Delay (s) 383 393 4.4 59 448 4.0

Level of Service D D A A D A

Approach Delay (s) 38.8 0.0 53 5.0

Approach LOS D A A A

Intersection Summary

HCM Average Control Delay 8.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 68.2% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2015 AM Build - 1 Lane Off - Optimized Timing Synchro 7 - Report
JODA Page 6
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HCM Signalized Intersection Capacity Analysis

231: US-26 EB Helvetia On-ramp & 9/26/2011
- Y ¥ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4

Volume (vph) 510 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 2.0

Lane Util. Factor 0.95

Frt 1.00

Flt Protected 1.00

Satd. Flow (prot) 3471

FIt Permitted 1.00

Satd. Flow (perm) 3471

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 554 0 0 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 554 0 0 0 0 0

Heavy Vehicles (%) 4% 0% 0% 0% 0% 0%

Turn Type

Protected Phases 2

Permitted Phases

Actuated Green, G (s) 2.2

Effective Green, g (s) 2.2

Actuated g/C Ratio 0.18

Clearance Time (s) 2.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 636

v/s Ratio Prot c0.16

v/s Ratio Perm

v/c Ratio 0.87

Uniform Delay, d1 4.8

Progression Factor 1.00

Incremental Delay, d2 12.5

Delay (s) 17.2

Level of Service B

Approach Delay (s) 17.2 0.0 0.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 17.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 12.0 Sum of lost time (s) 9.8

Intersection Capacity Utilization 17.4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2015 AM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
Page 7
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HCM Unsignalized Intersection Capacity Analysis
240: Meek Rd & Brookwood Pkwy

9/26/2011

A ey v ANt S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & % M 4
Volume (veh/h) 20 0 25 0 0 0 10 795 0 0 1950 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Hourly flow rate (vph) 20 0 26 0 0 0 10 811 0 0 1990 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 189
pX, platoon unblocked 073 073 073 073 073 0.73
vC, conflicting volume 2283 2824 997 1852 2827 270 1995 811
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2023 2760 271 1436 2764 270 1630 811
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 18 100 95 100 100 100 97 100
cM capacity (veh/h) 25 14 538 65 14 734 296 824
Direction, Lane # EB1 WB1 NB1 NB2 NB3 NB4 SB1 SB2
Volume Total 46 0 10 324 324 162 995 1000
Volume Left 20 0 10 0 0 0 0 0
Volume Right 26 0 0 0 0 0 0 5
cSH 53 1700 296 1700 1700 1700 824 1700
Volume to Capacity 087 000 003 019 019 010 000 059
Queue Length 95th (ft) 94 0 3 0 0 0 0 0
Control Delay (s) 209.6 00 176 0.0 0.0 0.0 0.0 0.0
Lane LOS F A C
Approach Delay (s) 209.6 0.0 0.2 0.0
Approach LOS F A
Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2015 AM Build - 1 Lane Off - Optimized Timing

JODA
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SimTraffic Performance Report

2015 AM Build - 1 Lane Off - Optimized Timing 10/22/2011
6: Exit Ramp #1 & Performance by movement

Movement WBT All

Total Delay (hr) 1.9 1.9

Delay / Veh (s) 51 5.1

Vehicles Entered 1324 1324

Vehicles Exited 1324 1324

Hourly Exit Rate 1324 1324

Input Volume 1335 1335

% of Volume 99 99

Denied Entry Before 0 0

Denied Entry After 0 0

200: Schaff Rd & Helvetia Rd Performance by movement
Movement WBL WBR NBT NBR SBL SBT Al
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Delay / Veh (s) 7.1 23 0.6 0.1 1.8 0.5 0.6
Vehicles Entered 4 5 179 11 4 375 578
Vehicles Exited 4 5 179 11 4 376 579
Hourly Exit Rate 4 5 179 11 4 376 579
Input Volume 5 5 176 10 5 365 566
% of Volume 76 95 102 107 76 103 102
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
210: Jacobson Rd & Helvetia Rd Performance by movement
Movement WBL WBR NBT NBR SBL SBT Al
Total Delay (hr) 04 0.0 0.2 0.3 0.0 0.1 0.9
Delay / Veh (s) 10.3 5.2 29 4.5 3.2 0.8 3.5
Vehicles Entered 130 6 193 240 12 370 951
Vehicles Exited 130 5 194 239 12 370 950
Hourly Exit Rate 130 5 194 239 12 370 950
Input Volume 135 5 190 240 10 361 941
% of Volume 96 95 102 100 117 102 101
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
215: Loop Ramp #1 & Helvetia Rd Performance by movement
Movement EBT EBR NBL NBT SBT SBR2 Al
Total Delay (hr) 0.0 3.1 0.2 15 27 0.1 7.6
Delay / Veh (s) 0.4 85 266 126 200 138 119
Vehicles Entered 23 1329 30 427 490 20 2319
Vehicles Exited 23 1329 30 428 491 21 2322
Hourly Exit Rate 23 1329 30 428 491 21 2322
Input Volume 22 1335 35 427 481 25 2326
% of Volume 103 100 85 100 102 83 100
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Brookwood IAMP SimTraffic Report
JODA Page 1
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SimTraffic Performance Report
2015 AM Build - 1 Lane Off - Optimized Timing 10/22/2011

220: Helvetia Rd/Brookwood Pkwy #1 & WB-NB Helvetia Performance by movement

Movement NBT SBT NWT NWR All
Total Delay (hr) 0.2 0.7 0.0 0.1 0.9
Delay / Veh (s) 1.7 14 1.0 45 15
Vehicles Entered 406 1824 3 48 2281
Vehicles Exited 406 1825 3 49 2283
Hourly Exit Rate 406 1825 3 49 2283
Input Volume 414 1819 2 45 2280
% of Volume 98 100 200 108 100
Denied Entry Before 0 0 0 0 0
Denied Entry After 0 0 0 0 0

224: Exit Ramp #1 & WB-NB Helvetia Performance by movement

Movement WBT WBR All
Total Delay (hr) 1.6 0.1 1.7
Delay / Veh (s) 4.4 5.0 44
Vehicles Entered 1327 48 1375
Vehicles Exited 1324 48 1372
Hourly Exit Rate 1324 48 1372
Input Volume 1335 45 1380
% of Volume 99 106 99
Denied Entry Before 0 0 0
Denied Entry After 0 0 0

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy #1 Performance by movement

Movement EBL EBR NBT NBR SBL SBT Al
Total Delay (hr) 1.8 24 0.3 0.3 0.7 3.1 8.7
Delay / Veh (s) 107.2 445 3.1 25 629 6.3 108
Vehicles Entered 62 197 341 469 40 1790 2899
Vehicles Exited 62 196 342 469 41 1791 2901
Hourly Exit Rate 62 196 342 469 41 1791 2901
Input Volume 65 190 346 470 40 1782 289%
% of Volume 95 103 99 100 102 100 100
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

231: US-26 EB Helvetia On-ramp & Performance by movement

Movement EBT All
Total Delay (hr) 2.1 2.1
Delay / Veh (s) 147 147
Vehicles Entered 519 519
Vehicles Exited 519 519
Hourly Exit Rate 519 519
Input Volume 520 520
% of Volume 100 100
Denied Entry Before 0 0
Denied Entry After 0 0
Brookwood IAMP SimTraffic Report
JODA Page 2
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SimTraffic Performance Report

2015 AM Build - 1 Lane Off - Optimized Timing 10/22/2011
240: Meek Rd & Brookwood Pkwy Performance by movement

Movement EBL EBR NBL NBT SBT SBR Al

Total Delay (hr) 0.7 04 0.1 0.9 0.8 0.0 2.8

Delay / Veh (s) 1422 617 295 3.9 14 3.0 3.6

Vehicles Entered 18 24 10 793 1984 6 2835

Vehicles Exited 18 24 10 792 1984 6 2834

Hourly Exit Rate 18 24 10 792 1984 6 2834

Input Volume 20 25 10 795 1969 5 2825

% of Volume 90 95 100 100 101 120 100

Denied Entry Before 0 0 0 0 0 0 0

Denied Entry After 0 0 0 0 0 0 0

Total Network Performance

Total Delay (hr) 36.9

Delay / Veh (s) 424

Vehicles Entered 3127

Vehicles Exited 3128

Hourly Exit Rate 3128

Input Volume 29911

% of Volume 10

Denied Entry Before 0

Denied Entry After 0

Brookwood IAMP SimTraffic Report
JODA Page 3
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Queuing and Blocking Report

2015 AM Build - 1 Lane Off - Optimized Timing

10/22/2011

Intersection: 6: Exit Ramp #1 &

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 200: Schaff Rd & Helvetia Rd

Movement WB

SB

Directions Served LR
Maximum Queue (ft) 37
Average Queue (ft) 7
95th Queue (ft) 28
Link Distance (ft) 549
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 210: Jacobson Rd & Helvetia Rd

LT
13

1
10
349

Movement WB

NB

SB

Directions Served LR
Maximum Queue (ft) 106
Average Queue (ft) 53
95th Queue (ft) 93
Link Distance (ft) 396
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

R
5
0
4
883

LT
110
7
44
410

Brookwood IAMP
JODA

SimTraffic Report
Page 4
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Queuing and Blocking Report

2015 AM Build - 1 Lane Off - Optimized Timing 10/22/2011
Intersection: 215: Loop Ramp #1 & Helvetia Rd

Movement EB EB NB NB NB SB SB

Directions Served R R L T T T >

Maximum Queue (ft) 222 238 104 183 189 179 186

Average Queue (ft) 136 157 31 79 69 89 104

95th Queue (ft) 202 228 79 150 144 142 161

Link Distance (ft) 926 926 243 243 883

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 415

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 220: Helvetia Rd/Brookwood Pkwy #1 & WB-NB Helvetia
Movement NW

Directions Served R

Maximum Queue (ft) 45

Average Queue (ft) 26

95th Queue (ft) 47

Link Distance (ft) 1359

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 224: Exit Ramp #1 & WB-NB Helvetia

Movement WB WB

Directions Served T TR

Maximum Queue (ft) 109 161

Average Queue (ft) 6 11

95th Queue (ft) 53 78

Link Distance (ft) 1944 1944

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Brookwood IAMP SimTraffic Report
JODA Page 5
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Queuing and Blocking Report

2015 AM Build - 1 Lane Off - Optimized Timing 10/22/2011
Intersection: 230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy #1
Movement EB EB NB NB NB SB SB SB
Directions Served LR R T T R L T T
Maximum Queue (ft) 242 228 99 99 96 99 265 319
Average Queue (ft) 136 120 27 25 9 39 96 135
95th Queue (ft) 226 204 73 4l 64 86 220 284
Link Distance (ft) 1144 133 133 133 638 638
Upstream Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 300 175

Storage Blk Time (%) 0 0 1

Queuing Penalty (veh) 0 0 0
Intersection: 231: US-26 EB Helvetia On-ramp &

Movement EB EB

Directions Served T T

Maximum Queue (ft) 93 118

Average Queue (ft) 42 62

95th Queue (ft) 79 95

Link Distance (ft) 960 960

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 240: Meek Rd & Brookwood Pkwy

Movement EB NB NB SB

Directions Served LR L TR TR

Maximum Queue (ft) 134 41 13 7

Average Queue (ft) 53 10 1 0

95th Queue (ft) 122 34 7 5

Link Distance (ft) 603 133

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100 200

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Network Summary

Network wide Queuing Penalty: 1

Brookwood IAMP SimTraffic Report
JODA Page 6
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HCM Unsignalized Intersection Capacity Analysis

200: Schaff Rd & Helvetia Rd 10/18/2011
AR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L T <

Volume (veh/h) 5 0 480 5 0 150

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 093 093 093 093 093 093

Hourly flow rate (vph) 5 0 516 5 0 161

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 680 519 522

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 680 519 522

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 99 100 100

cM capacity (veh/h) 420 561 1055

Direction, Lane # WB1 NB1 SB1

Volume Total 5 522 161

Volume Left 5 0 0

Volume Right 0 5 0

cSH 420 1700 1055

Volume to Capacity 0.01 031 0.00

Queue Length 95th (ft) 1 0 0

Control Delay (s) 13.7 0.0 0.0

Lane LOS B

Approach Delay (s) 13.7 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 35.6% ICU Level of Service

Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 1015 PM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis

210: Jacobson Rd & Helvetia Rd

10/18/2011

AR BV
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L 4 if <
Volume (veh/h) 195 5 480 470 5 150
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 09 090 09 090 090 0.0
Hourly flow rate (vph) 217 6 533 522 6 167
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 937
pX, platoon unblocked
vC, conflicting volume 711 533 1056
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 71 533 1056
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 46 99 99
cM capacity (veh/h) 398 550 667
Direction, Lane # WB1 NB1 NB2 SBf
Volume Total 222 533 522 172
Volume Left 217 0 0 6
Volume Right 6 0 522 0
cSH 400 1700 1700 667
Volume to Capacity 056  0.31 0.31 0.01
Queue Length 95th (ft) 82 0 0 1
Control Delay (s) 246 0.0 0.0 0.4
Lane LOS C A
Approach Delay (s) 246 0.0 0.4
Approach LOS C
Intersection Summary
Average Delay 3.8
Intersection Capacity Utilization 43.9% ICU Level of Service
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 1015 PM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
Page 2
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HCM Signalized Intersection Capacity Analysis
215: Loop Ramp #1 & Helvetia Rd

10/18/2011

" T T U T A
Movement EBL EBR NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations ir LI & S
Volume (vph) 0 640 205 950 260 0 85 0 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 3.0 2.0 2.0 3.0
Lane Util. Factor *1.00 1.00 095 095
Frt 085 1.00 1.00 0.6
Flt Protected 1.00 095 1.00 1.00
Satd. Flow (prot) 2975 1646 3292 3203
Flt Permitted 1.00 095 1.00 1.00
Satd. Flow (perm) 2975 1646 3292 3203
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 688 220 1022 280 0 91 0 0
RTOR Reduction (vph) 0 329 0 0 57 0 0 0 0
Lane Group Flow (vph) 0 359 220 1022 314 0 0 0 0
Heavy Vehicles (%) 0% 0% 1% 1% 0% 0% 0% 0% 0%
Turn Type custom Prot
Protected Phases 8 3 36 2
Permitted Phases
Actuated Green, G (s) 267 277 550 183
Effective Green, g (s) 287 297 520 203
Actuated g/C Ratio 052 054 095 037
Clearance Time (s) 5.0 4.0 5.0
Vehicle Extension (s) 5.2 2.3 5.2
Lane Grp Cap (vph) 1552 889 3112 1182
v/s Ratio Prot 012 013 ¢0.31 0.10
v/s Ratio Perm
v/c Ratio 023 025 033 027
Uniform Delay, d1 7.2 6.7 0.1 12.1
Progression Factor 1.00 093 1.00 1.00
Incremental Delay, d2 0.3 0.1 0.0 0.3
Delay (s) 7.5 6.4 02 124
Level of Service A A A B
Approach Delay (s) 7.5 1.3 124 0.0
Approach LOS A A B A
Intersection Summary
HCM Average Control Delay 4.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 55.0 Sum of lost time (s) 2.0
Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 1015 PM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
220: Helvetia Rd/Brookwood Pkwy #1 & WB-NB Helvetia

10/18/2011

t

\

L 2
Movement NBT NBR SBL SBT NWL NWR
Lane Configurations 4 4 [l
Volume (veh/h) 1100 0 0 900 0 55
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 093 093 093 093 093 093
Hourly flow rate (vph) 1183 0 0 968 0 59
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 706 298
pX, platoon unblocked 0.91 092 091
vC, conflicting volume 1183 1667 591
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1002 1437 352
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 90
cM capacity (veh/h) 636 116 591
Direction, Lane # NB1 NB2 SB1 SB2 NW1
Volume Total 591 591 484 484 59
Volume Left 0 0 0 0 0
Volume Right 0 0 0 0 59
cSH 1700 1700 1700 1700 591
Volume to Capacity 035 035 028 028 0.10
Queue Length 95th (ft) 0 0 0 0 8
Control Delay (s) 0.0 0.0 0.0 00 118
Lane LOS B
Approach Delay (s) 0.0 0.0 11.8
Approach LOS B
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 71.9% ICU Level of Service
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 1015 PM Build - 1 Lane Off - Optimized Timing

JODA
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HCM Signalized Intersection Capacity Analysis

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy #1 10/18/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & [l 4 [l LI =

Volume (vph) 50 0 65 0 0 0 0 1050 805 10 890 0

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 3.0 3.0 3.0 3.0 2.0 3.0

Lane Util. Factor 095 095 095 100 100 0.9

Frt 097 085 1.00 085 1.00 1.00

Flt Protected 096 1.00 1.00 1.00 095 1.00

Satd. Flow (prot) 1555 1413 3292 1473 1662 3325

Flt Permitted 096 1.00 1.00 1.00 095 1.00

Satd. Flow (perm) 1555 1413 3292 1473 1662 3325

Peak-hour factor, PHF 09 09 096 096 09% 09 09 09 096 096 096 0.96

Adj. Flow (vph) 52 0 68 0 0 0 0 1094 839 10 927 0

RTOR Reduction (vph) 0 8 52 0 0 0 0 0 162 0 0 0

Lane Group Flow (vph) 0 55 5 0 0 0 0 1094 677 10 927 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 1% 1% 0% 0% 0%

Turn Type Perm Perm Perm Prot

Protected Phases 8 6 5 2

Permitted Phases 8 8 6

Actuated Green, G (s) 8.5 8.5 86.7 86.7 08 915

Effective Green, g (s) 105 105 88.7 887 28 935

Actuated g/C Ratio 010  0.10 081 081 003 085

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0

Vehicle Extension (s) 2.3 2.3 4.7 4.7 2.3 4.7

Lane Grp Cap (vph) 148 135 2655 1188 42 2826

v/s Ratio Prot 0.33 0.01 c¢0.28

v/s Ratio Perm 0.04 0.00 c0.46

v/c Ratio 037 0.04 041 057 024 033

Uniform Delay, d1 46.7 452 3.1 38 526 1.7

Progression Factor 1.00 1.00 1.00 100 1.01 077

Incremental Delay, d2 0.9 0.1 0.5 2.0 1.6 0.3

Delay (s) 476 452 3.6 58 549 1.6

Level of Service D D A A D A

Approach Delay (s) 46.5 0.0 45 2.2

Approach LOS D A A A

Intersection Summary

HCM Average Control Delay 55 HCM Level of Service A

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 71.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 1015 PM Build - 1 Lane Off - Optimized Timing Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

231: US-26 EB Helvetia On-ramp & 10/18/2011
- Y ¥ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4

Volume (vph) 815 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 45

Lane Util. Factor 0.95

Frt 1.00

Flt Protected 1.00

Satd. Flow (prot) 3471

FIt Permitted 1.00

Satd. Flow (perm) 3471

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 886 0 0 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 886 0 0 0 0 0

Heavy Vehicles (%) 4% 0% 0% 0% 0% 0%

Turn Type

Protected Phases 4

Permitted Phases

Actuated Green, G (s) 2.5

Effective Green, g (s) 2.5

Actuated g/C Ratio 0.14

Clearance Time (s) 4.5

Lane Grp Cap (vph) 482

v/s Ratio Prot c0.26

v/s Ratio Perm

v/c Ratio 1.84

Uniform Delay, d1 7.8

Progression Factor 1.00

Incremental Delay, d2 385.2

Delay (s) 392.9

Level of Service F

Approach Delay (s) 392.9 0.0 0.0

Approach LOS F A A

Intersection Summary

HCM Average Control Delay 392.9 HCM Level of Service F

HCM Volume to Capacity ratio 1.84

Actuated Cycle Length (s) 18.0 Sum of lost time (s) 15.5

Intersection Capacity Utilization 26.3% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 1015 PM Build - 1 Lane Off - Optimized Timing
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HCM Unsignalized Intersection Capacity Analysis

240: Meek Rd & Brookwood Pkwy 10/18/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & % M 4

Volume (veh/h) 5 0 20 0 0 0 40 1850 0 0 935 20

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 0%

Hourly flow rate (vph) 5 0 21 0 0 0 43 1968 0 0 995 21

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 189

pX, platoon unblocked 094 094 094 094 094 0.94

vC, conflicting volume 1746 3059 508 2572 3069 656 1016 1968

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1671 3062 358 2546 3073 656 897 1968

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2

p0 queue free % 91 100 96 100 100 100 94 100

cM capacity (veh/h) 58 11 608 12 11 413 722 299

Direction, Lane # EB1 WB1 NB1 NB2 NB3 NB4 SB1 SB2

Volume Total 27 0 43 787 787 394 497 519

Volume Left 5 0 43 0 0 0 0 0

Volume Right 21 0 0 0 0 0 0 21

cSH 209 1700 722 1700 1700 1700 299 1700

Volume to Capacity 043 000 006 046 046 023 0.00 0.31

Queue Length 95th (ft) 11 0 5 0 0 0 0 0

Control Delay (s) 247 0.0 103 0.0 0.0 0.0 0.0 0.0

Lane LOS C A B

Approach Delay (s) 24.7 0.0 0.2 0.0

Approach LOS C A

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 45.7% ICU Level of Service A

Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 1015 PM Build - 1 Lane Off - Optimized Timing
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SimTraffic Performance Report

1015 PM Build - 1 Lane Off - Optimized Timing

10/22/2011

200: Schaff Rd & Helvetia Rd Performance by movement

Movement WBL NBT NBR SBT All
Total Delay (hr) 0.0 0.1 0.0 0.0 0.1
Delay / Veh (s) 6.6 0.6 0.1 0.2 0.6
Vehicles Entered 4 480 5 140 629
Vehicles Exited 5 480 5 140 630
Hourly Exit Rate 5 480 5 140 630
Input Volume 5 484 5 150 644
% of Volume 100 99 100 93 98
Denied Entry Before 0 0 0 0 0
Denied Entry After 0 0 0 0 0

210: Jacobson Rd & Helvetia Rd Performance by movement

Movement WBL WBR NBT NBR SBL SBT All
Total Delay (hr) 0.8 0.0 0.3 0.8 0.0 0.0 2.0
Delay / Veh (s) 146 122 26 58 10.2 0.8 5.4
Vehicles Entered 199 5 484 467 5 142 1302
Vehicles Exited 198 5 484 467 5 141 1300
Hourly Exit Rate 198 5 484 467 5 141 1300
Input Volume 195 5 489 470 5 151 1316
% of Volume 101 95 99 99 95 93 99
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

215: Loop Ramp #1 & Helvetia Rd Performance by movement

Movement EBT EBR NBL NBT SBT SBR2 Al
Total Delay (hr) 0.0 0.7 1.0 1.9 1.1 0.2 48
Delay / Veh (s) 0.1 38 185 71 148 8.9 8.2
Vehicles Entered 12 645 197 940 266 7 2137
Vehicles Exited 12 644 197 940 266 77 2136
Hourly Exit Rate 12 644 197 940 266 7 2136
Input Volume 12 640 205 950 264 85 2157
% of Volume 96 101 96 99 101 91 99
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

220: Helvetia Rd/Brookwood Pkwy #1 & WB-NB Helvetia Performance by movement

Movement NBT SBT NWT NWR All
Total Delay (hr) 0.7 0.3 0.0 0.2 1.2
Delay / Veh (s) 24 1.2 00 106 2.1
Vehicles Entered 1089 906 2 54 2051
Vehicles Exited 1091 904 2 54 2051
Hourly Exit Rate 1091 904 2 54 2051
Input Volume 1110 900 1 55 2066
% of Volume 98 100 200 98 99
Denied Entry Before 0 0 0 0 0
Denied Entry After 0 0 0 0 0

Brookwood IAMP
JODA

SimTraffic Report
Page 1
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SimTraffic Performance Report
1015 PM Build - 1 Lane Off - Optimized Timing 10/22/2011

224: Exit Ramp #1 & WB-NB Helvetia Performance by movement

Movement WBT WBR All
Total Delay (hr) 0.3 0.0 0.3
Delay / Veh (s) 1.6 1.5 1.6
Vehicles Entered 644 55 699
Vehicles Exited 645 55 700
Hourly Exit Rate 645 55 700
Input Volume 640 55 694
% of Volume 101 100 101
Denied Entry Before 0 0 0
Denied Entry After 0 0 0

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy #1 Performance by movement

Movement EBL EBR NBT NBR SBL SBT Al
Total Delay (hr) 0.8 0.2 0.6 1.0 0.1 0.5 3.3
Delay / Veh (s) 56.4 8.9 21 46 484 2.0 41
Vehicles Entered 52 64 1040 819 10 902 2887
Vehicles Exited 52 65 1037 819 10 901 2884
Hourly Exit Rate 52 65 1037 819 10 901 2884
Input Volume 50 65 1060 805 10 898 2888
% of Volume 105 100 98 102 100 100 100
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

231: US-26 EB Helvetia On-ramp & Performance by movement

Movement EBT All
Total Delay (hr) 448 448
Delay / Veh (s) 196.5 196.5
Vehicles Entered 843 843
Vehicles Exited 800 800
Hourly Exit Rate 800 800
Input Volume 842 842
% of Volume 95 95
Denied Entry Before 0 0
Denied Entry After 14 14

240: Meek Rd & Brookwood Pkwy Performance by movement

Movement EBL EBR NBL NBT SBT SBR All
Total Delay (hr) 0.1 0.1 0.1 4.4 0.2 0.0 49
Delay / Veh (s) 75.1 13.7 6.7 8.5 0.7 04 6.1
Vehicles Entered 6 21 42 1849 944 23 2885
Vehicles Exited 6 21 43 1843 944 23 2880
Hourly Exit Rate 6 21 43 1843 944 23 2880
Input Volume 5 20 40 1850 940 20 2876
% of Volume 120 104 108 100 100 114 100
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Brookwood IAMP SimTraffic Report
JODA Page 2
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SimTraffic Performance Report

1015 PM Build - 1 Lane Off - Optimized Timing 10/22/2011
Total Network Performance

Total Delay (hr) 70.5

Delay / Veh (s) 80.9

Vehicles Entered 3162

Vehicles Exited 3115

Hourly Exit Rate 3115

Input Volume 27788

% of Volume 1

Denied Entry Before 0

Denied Entry After 14

Brookwood IAMP SimTraffic Report
JODA Page 3
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Queuing and Blocking Report

1015 PM Build - 1 Lane Off - Optimized Timing 10/22/2011
Intersection: 200: Schaff Rd & Helvetia Rd

Movement WB

Directions Served LR

Maximum Queue (ft) 35

Average Queue (ft) 4

95th Queue (ft) 22

Link Distance (ft) 549

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 210: Jacobson Rd & Helvetia Rd

Movement WB NB SB

Directions Served LR R LT

Maximum Queue (ft) 175 16 48

Average Queue (ft) 79 1 5

95th Queue (ft) 146 10 31

Link Distance (ft) 396 883 410

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 215: Loop Ramp #1 & Helvetia Rd

Movement EB EB NB NB NB SB SB
Directions Served R R L T T T >
Maximum Queue (ft) 94 97 217 310 298 102 120
Average Queue (ft) 50 55 103 109 92 51 66
95th Queue (ft) 79 85 192 269 235 90 105
Link Distance (ft) 926 926 243 243 883
Upstream Blk Time (%) 0 1 0

Queuing Penalty (veh) 0 5 3

Storage Bay Dist (ft) 200 415
Storage Blk Time (%) 1 2

Queuing Penalty (veh) 3 4

Brookwood IAMP SimTraffic Report
JODA Page 4
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Queuing and Blocking Report
1015 PM Build - 1 Lane Off - Optimized Timing 10/22/2011

Intersection: 220: Helvetia Rd/Brookwood Pkwy #1 & WB-NB Helvetia

Movement NB NB NW
Directions Served T T R
Maximum Queue (ft) 60 19 66
Average Queue (ft) 2 1 31
95th Queue (ft) 24 15 55
Link Distance (ft) 638 638 1445
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 224: Exit Ramp #1 & WB-NB Helvetia

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy #1

Movement EB EB NB NB NB SB SB SB
Directions Served LR R T T R L T T
Maximum Queue (ft) 125 61 138 126 173 51 81 109
Average Queue (ft) 59 30 49 38 46 10 19 39
95th Queue (ft) 107 56 124 99 173 36 58 N
Link Distance (ft) 1144 133 133 133 638 638
Upstream Blk Time (%) 1 0 5

Queuing Penalty (veh) 3 1 33

Storage Bay Dist (ft) 300 175

Storage Blk Time (%)

Queuing Penalty (veh)

Brookwood IAMP
JODA

SimTraffic Report
Page 5
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Queuing and Blocking Report

1015 PM Build - 1 Lane Off - Optimized Timing 10/22/2011
Intersection: 231: US-26 EB Helvetia On-ramp &

Movement EB EB

Directions Served T T

Maximum Queue (ft) 873 1033

Average Queue (ft) 613 668

95th Queue (ft) 1012 1148

Link Distance (ft) 960 960

Upstream Blk Time (%) 12

Queuing Penalty (veh) 50

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 240: Meek Rd & Brookwood Pkwy

Movement EB NB NB NB NB B251 B251 B2 B3 SB

Directions Served LR L T T TR T T T T TR

Maximum Queue (ft) 78 60 322 397 160 60 106 25 12 16

Average Queue (ft) 24 21 44 82 47 5 10 1 1 1

95th Queue (ft) 62 50 274 391 193 60 102 15 10 7

Link Distance (ft) 603 620 620 1281 1281 1111 1032 133

Upstream Blk Time (%) 0 2

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 100 200

Storage Blk Time (%) 0 0 6

Queuing Penalty (veh) 0 0 36

Network Summary

Network wide Queuing Penalty: 137

Brookwood IAMP SimTraffic Report
JODA Page 6
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Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:

Freeway/ Di r

Juncti on:

of Travel:

Jurisdiction:
Anal ysi s Year:

Descri ption:

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
AM Peak

US 26 East bound

Br ookwood | nt erchange

ODOT
2015

East bound Off-ranp to Brookwood

Freeway Dat a

Type of anal ysis

Nunmber of

l anes in freeway

Free-fl ow speed on freeway
Vol une on freeway

Si de of freeway

Nunmber of

| anes in ranp
Free- Fl ow speed on ranp

Vol une on ranp

Length of first accel/dece
Length of second accel/dece

| ane
| ane

Adj acent

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)
Peak- hour factor, PHF

Peak 15-m n vol une,

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length
Trucks and buses PCE, ET
Recr eati onal

v15

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

vehi cl e PCE, ER

O f Ranp Data

Ramps and Ranp Junctions Rel ease 5.4

I nc.

Di ver ge

2

60. 0 nph

1990 vph

Ri ght

1

35.0 nph

210 vph

1500 ft
ft

No

Fr eeway

1990

0. 95

524

4

0

Level

0. 00 %
0. 00 mi
1.5

1.2

Ramp Data (if one exists)

Ranp

210
0. 95
55

4

0
Level
0. 00
0. 00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2137 225 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 2137 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 2137 4600 No
Fi F
vV =V -V 1912 4600 No
FO F R
% 225 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2137 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2137 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 9.1 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence A

Speed Estimation

I nternedi ate speed vari abl e, D = 0.448

Space mean speed in ranmp influence area, SS = 51.9 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 51.9 nph
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Phone:
E-mail :

HCS+:

Fax:

Mer ge Anal ysis

Ramps and Ranp Junctions Rel ease 5.4

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

Josh Anderson

Davi d Evans & Associ at es,
10/ 14/ 2011

AM Peak Peri od

of Travel: US 26 Eastbound
Br ookwood | nt erchange
ODOoT
2015

East bound On-ranp from Br ookwood

Freeway Dat a

I nc.

Type of anal ysis

Nunmber of

Vol une on freeway

Si de of freeway

Nunmber of

Vol une on ranp

Mer ge
l anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
1775 vph
On Ranp Data
Ri ght
| anes in ranp 1
Free-fl ow speed on ranp 35.0 nph
490 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp exist? No
Ranp

Ranp

Ranp

Ranp

Conversion to pc/h Under

Junction Conponents Fr eeway
Vol une, V (vph) 1775
Peak- hour factor, PHF 0. 95
Peak 15-mi n vol une, v15 467
Trucks and buses 4
Recreati onal vehicles 0
Terrain type: Level
G ade %
Length m
Trucks and buses PCE, ET 1.5
Recreati onal vehicle PCE, ER 1.2

Ranp

490

0.95

129

4
0

Level

=
N U1

vph

ft

Base Condi ti ons

%

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1906 526 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 1906 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
% 2432 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1906 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1906 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 21.6 pc/m/In
R R 12 A

Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, M = 0.337

Space mean speed in ranp influence area, SS = 53.9 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO = 53.9 nph
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Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:

Freeway/ Di r

Juncti on:

of Travel:

Jurisdiction:
Anal ysi s Year:

Descri ption:

West bound 1-1ane Of-ranp to Northbound Hel veti a

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
AM Peak

US 26 West bound

Br ookwood | nt erchange

ODOT
2015

Freeway Dat a

Type of anal ysis

Nunmber of

l anes in freeway

Free-fl ow speed on freeway
Vol une on freeway

Si de of freeway

Nunmber of

| anes in ranp
Free- Fl ow speed on ranp

Vol une on ranp

Length of first accel/dece
Length of second accel/dece

| ane
| ane

Adj acent

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)
Peak- hour factor, PHF

Peak 15-m n vol une,

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length

v15

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

Trucks and buses PCE, ET
vehi cl e PCE, ER

Recr eati onal

O f Ranp Data

Ramps and Ranp Junctions Rel ease 5.4

I nc.

Di ver ge

2

60.0 nph

2515 vph

Ri ght

1

35.0 nph

45 vph

1500 ft
ft

No

Fr eeway

2515

0. 95

662

4

0

Level

0. 00 %
0. 00 mi
1.5

1.2

Ramp Data (if one exists)

Ranp

45

0. 95
12

4

0
Level
0. 00
0. 00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2700 48 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 2700 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 2700 4600 No
Fi F
V =V -V 2652 4600 No
FO F R
Y 48 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2700 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2700 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 14.0 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D = 0.432

Space mean speed in ranmp influence area, SS = 52.2 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 52.2 nph

Page 176 of 442



Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

of Travel:

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
AM Peak
US 26 West bound

Br ookwood | nt erchange

ODOT
2015
West bound 1-1ane Of-ranp to Sout hbound Brookwood

Freeway Dat a

Type of anal ysis

Nurmber of |anes in freeway
Free-fl ow speed on freeway

Vol une on freeway

O f Ranp Data

Si de of freeway

Number of lanes in ranp
Free- Fl ow speed on ranp

Vol une on ranp
Length of first accel/dece
Length of second accel/dece

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

Junction Conponents

Vol une, V (vph)
Peak- hour factor,
Peak 15-nin vol une,
Trucks and buses
Recr eati onal
Terrain type:

Gr ade

Length

vehi cl es

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

v15

Trucks and buses PCE, ET

Recr eati onal

vehi cl e PCE, ER

Adj acent

Ramps and Ranp Junctions Rel ease 5.4

I nc.

Di ver ge

2

60. 0 nph

2515 vph

Ri ght

1

35.0 nph

1335 vph

1500 ft
ft

No

Fr eeway

2515

0. 95

662

4

0

Level

0. 00 %
0. 00 mi
1.5

1.2

Ramp Data (if one exists)

Ranp

1335
0. 95
351
4

0
Level
0. 00
0. 00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2700 1433 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 2700 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 2700 4600 No
Fi F
V =V -V 1267 4600 No
FO F R
% 1433 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2700 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2700 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 14.0 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D = 0.557

Space mean speed in ranmp influence area, SS = 50.0 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 50.0 nph
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Phone:
E-mail :

HCS+:

Fax:

Mer ge Anal ysis

Ramps and Ranp Junctions Rel ease 5.4

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

Josh Anderson

Davi d Evans & Associ at es,
10/ 14/ 2011

AM Peak Peri od

of Travel: US 26 Westbound
Br ookwood | nt erchange
ODOoT
2015

West bound On-ranp from Brookwood

Freeway Dat a

I nc.

Type of anal ysis

Nunmber of

Vol une on freeway

Si de of freeway

Nunmber of

Vol une on ranp

Mer ge
l anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
1125 vph
On Ranp Data
Ri ght
| anes in ranp 1
Free-fl ow speed on ranp 35.0 nph
60 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp exist? No
Ranp

Ranp

Ranp

Ranp

Conversion to pc/h Under

Junction Conponents Fr eeway
Vol une, V (vph) 1125
Peak- hour factor, PHF 0. 95
Peak 15-mi n vol une, v15 296
Trucks and buses 4
Recreati onal vehicles 0
Terrain type: Level
G ade %
Length m
Trucks and buses PCE, ET 1.5
Recreati onal vehicle PCE, ER 1.2

Ranp

60

0.95

16
4
0

Level

=
N U1

vph

ft

Base Condi ti ons

%

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1208 64 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 1208 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
v 1272 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1208 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1208 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 12.8 pc/m/lIn
R R 12 A

Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, M = 0.306

Space mean speed in ranp influence area, SS = 54.5 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO = 54.5 nph
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Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:

Freeway/ Di r

Juncti on:

of Travel:

Jurisdiction:
Anal ysi s Year:

Descri ption:

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
PM Peak

US 26 East bound

Br ookwood | nt erchange

ODOT
2015

East bound Off-ranp to Brookwood

Freeway Dat a

Type of anal ysis

Nunmber of

l anes in freeway

Free-fl ow speed on freeway
Vol une on freeway

Si de of freeway

Nunmber of

| anes in ranp
Free- Fl ow speed on ranp

Vol une on ranp

Length of first accel/dece
Length of second accel/dece

| ane
| ane

Adj acent

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)
Peak- hour factor, PHF

Peak 15-m n vol une,

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length

v15

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

Trucks and buses PCE, ET
vehi cl e PCE, ER

Recr eati onal

O f Ranp Data

Ramps and Ranp Junctions Rel ease 5.4

I nc.

Di ver ge

2

60. 0 nph

1805 vph

Ri ght

1

35.0 nph

130 vph

1500 ft
ft

No

Fr eeway

1805

0. 95

475

1

0

Level

0. 00 %
0. 00 mi
1.5

1.2

Ramp Data (if one exists)

Ranp

130
0. 95
34

1

0
Level
0. 00
0. 00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 995
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1910 138 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 1910 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 1910 4600 No
Fi F
vV =V -V 1772 4600 No
FO F R
% 138 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1910 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1910 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 7.2 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence A

Speed Estimation

I nternedi ate speed vari abl e, D = 0.440

Space mean speed in ranmp influence area, SS = 52.1 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 52.1 nph
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Phone:
E-mail :

HCS+:

Fax:

Mer ge Anal ysis

Ramps and Ranp Junctions Rel ease 5.4

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

Josh Anderson

Davi d Evans & Associ at es,
10/ 14/ 2011

PM Peak Peri od

of Travel: US 26 Eastbound
Br ookwood | nt erchange
ODOoT
2015

East bound On-ranp from Br ookwood

Freeway Dat a

I nc.

Type of anal ysis

Nunmber of

Vol une on freeway

Si de of freeway

Nunmber of

Vol une on ranp

Mer ge
l anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
1675 vph
On Ranp Data
Ri ght
| anes in ranp 1
Free-fl ow speed on ranp 35.0 nph
800 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp exist? No
Ranp

Ranp

Ranp

Ranp

Conversion to pc/h Under

Junction Conponents Fr eeway
Vol une, V (vph) 1675
Peak- hour factor, PHF 0. 95
Peak 15-mi n vol une, v15 441
Trucks and buses 1
Recreati onal vehicles 0
Terrain type: Level
G ade %
Length m
Trucks and buses PCE, ET 1.5
Recreati onal vehicle PCE, ER 1.2

Ranp

800

0.95

211

1
0

Level

=
N U1

vph

ft

Base Condi ti ons

%

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 995
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1772 846 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 1772 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
% 2618 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1772 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1772 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 22.9 pc/m/In
R R 12 A

Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, M = 0. 346

Space mean speed in ranp influence area, SS = 53.8 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO = 53.8 nph
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Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:

Freeway/ Di r

Juncti on:

of Travel:

Jurisdiction:
Anal ysi s Year:

Descri ption:

West bound 1-1ane Of-ranp to Northbound Hel veti a

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
PM Peak

US 26 West bound

Br ookwood | nt erchange

ODOT
2015

Freeway Dat a

Type of anal ysis

Nunmber of

l anes in freeway

Free-fl ow speed on freeway
Vol une on freeway

Si de of freeway

Nunmber of

| anes in ranp
Free- Fl ow speed on ranp

Vol une on ranp

Length of first accel/dece
Length of second accel/dece

| ane
| ane

Adj acent

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)
Peak- hour factor, PHF

Peak 15-m n vol une,

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length
Trucks and buses PCE, ET
Recr eati onal

v15

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

vehi cl e PCE, ER

O f Ranp Data

Ramps and Ranp Junctions Rel ease 5.4

I nc.

Di ver ge

2

60.0 nph

2690 vph

Ri ght

1

35.0 nph

60 vph

1500 ft
ft

No

Fr eeway

2690

0. 95

708

1

0

Level

0. 00 %
0. 00 mi
1.5

1.2

Ramp Data (if one exists)

Ranp

60

0. 95
16

3

0
Level
0. 00
0. 00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 985
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2846 64 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-vVv) P = 2846 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
Vv =V 2846 4600 No
Fi F
vV =V -V 2782 4600 No
FO F R
v 64 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2846 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2846 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 15. 2 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D =0.434

Space mean speed in ranmp influence area, SS = 52.2 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 52.2 nph
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Phone:
E-mail :

HCS+: Ramps and Ranp Junctions Rel ease 5.4

Fax:

Di verge Anal ysi s

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

of Travel:

Josh Anderson

Davi d Evans & Associ ates, |nc.
10/ 13/ 2011

PM Peak

US 26 West bound

Br ookwood | nt erchange

ODOT

2015

West bound 1-1ane Of-ranp to Sout hbound Brookwood

Freeway Dat a

Type of anal ysis Di ver ge

Nunmber of |anes in freeway 2

Free-fl ow speed on freeway 60.0 nph
Vol une on freeway 2690 vph

O f Ranp Data

Si de of freeway Ri ght

Number of lanes in ranp 1

Free- Fl ow speed on ranp 35.0 nph
Vol une on ranp 645 vph
Length of first accel/decel |ane 1500 ft
Length of second accel/decel | ane ft

Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

Conversion to pc/h Under Base Conditions

ranp exist? No
ramp vph
ranp

ranp ft

Junction Conponents Fr eeway Ramp Adj acent
Ranp
Vol une, V (vph) 2690 645 vph
Peak- hour factor, 0. 95 0. 95
Peak 15-mn volume, v15 708 170 v
Trucks and buses 1 3 %
Recreati onal vehicles 0 0 %
Terrain type: Level Level
G ade 0. 00 % 0.00 % %
Length 0. 00 m 0.00 m m
Trucks and buses PCE, ET 1.5 1.5

Recr eati onal

vehi cl e PCE, ER 1.2 1.2
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Heavy vehicle adjustnent, fHV 0. 995 0. 985
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2846 689 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-vVv) P = 2846 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
Vv =V 2846 4600 No
Fi F
V =V -V 2157 4600 No
FO F R
% 689 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2846 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2846 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 15. 2 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D = 0.490

Space mean speed in ranmp influence area, SS = 51.2 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 51.2 nph
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Phone:
E-mail :

HCS+:

Fax:

Mer ge Anal ysis

Ramps and Ranp Junctions Rel ease 5.4

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

Josh Anderson

Davi d Evans & Associ at es,
10/ 14/ 2011

PM Peak Peri od

of Travel: US 26 Westbound
Br ookwood | nt erchange
ODOoT
2015

West bound On- Ranp from Brookwood

Freeway Dat a

I nc.

Type of anal ysis

Nunmber of

Vol une on freeway

Si de of freeway

Nunmber of

Vol une on ranp

Mer ge
l anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
1945 vph
On Ranp Data
Ri ght
| anes in ranp 1
Free-fl ow speed on ranp 35.0 nph
300 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp exist? No
Ranp

Ranp

Ranp

Ranp

Conversion to pc/h Under

Junction Conponents Fr eeway
Vol une, V (vph) 1945
Peak- hour factor, PHF 0. 95
Peak 15-mi n vol une, v15 512
Trucks and buses 1
Recreati onal vehicles 0
Terrain type: Level
G ade %
Length m
Trucks and buses PCE, ET 1.5
Recreati onal vehicle PCE, ER 1.2

Ranp

30

0.95

79
3
0

Level

=
N U1

0

vph

ft

Base Condi ti ons

%

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 985
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2058 321 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 2058 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
% 2379 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2058 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2058 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 21.3 pc/m/In
R R 12 A

Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, M = 0.334

Space mean speed in ranp influence area, SS =54.0 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO =54.0 nph
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HCM Unsignalized Intersection Capacity Analysis

200: Schaff Rd & Helvetia Rd

10/18/2011

AR BV
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L T <
Volume (veh/h) 20 5 210 45 20 385
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 09 090 09 090 090 0.0
Hourly flow rate (vph) 22 6 233 50 22 428
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 731 258 283
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 731 258 283
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 99 98
cM capacity (veh/h) 384 783 1285
Direction, Lane # WB1 NB1 SB1
Volume Total 28 283 450
Volume Left 22 0 22
Volume Right 6 50 0
cSH 427 1700 1285
Volume to Capacity 0.06 017 0.02
Queue Length 95th (ft) 5 0 1
Control Delay (s) 14.0 0.0 0.6
Lane LOS B A
Approach Delay (s) 14.0 0.0 0.6
Approach LOS B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 46.6% ICU Level of Service
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2025 AM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
Page 2
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HCM Unsignalized Intersection Capacity Analysis

210: Jacobson Rd & Helvetia Rd

10/18/2011

AR BV
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L 4 if <
Volume (veh/h) 165 5 250 265 15 390
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 09 090 09 090 090 0.0
Hourly flow rate (vph) 183 6 278 294 17 433
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 937
pX, platoon unblocked
vC, conflicting volume 744 278 572
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 744 278 572
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 51 99 98
cM capacity (veh/h) 377 763 1006
Direction, Lane # WB1 NB1 NB2 SBf
Volume Total 189 278 294 450
Volume Left 183 0 0 17
Volume Right 6 0 294 0
cSH 383 1700 1700 1006
Volume to Capacity 049 016 017 0.02
Queue Length 95th (ft) 66 0 0 1
Control Delay (s) 23.2 0.0 0.0 0.5
Lane LOS C A
Approach Delay (s) 23.2 0.0 0.5
Approach LOS C
Intersection Summary
Average Delay 3.8
Intersection Capacity Utilization 48.8% ICU Level of Service
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2025 AM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
Page 3
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HCM Signalized Intersection Capacity Analysis
215: Loop Ramp #1 & Helvetia Rd

10/18/2011

" T T U T A
Movement EBL EBR NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations ir LI & S
Volume (vph) 0 1550 45 515 525 0 30 0 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 3.0 2.0 2.0 3.0
Lane Util. Factor *1.00 1.00 095 095
Frt 085 1.00 100 0.99
Flt Protected 1.00 095 1.00 1.00
Satd. Flow (prot) 2917 1309 3260 3265
Flt Permitted 1.00 095 1.00 1.00
Satd. Flow (perm) 2917 1309 3260 3265
Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098
Adj. Flow (vph) 0 1582 46 526 536 0 31 0 0
RTOR Reduction (vph) 0 155 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 1427 46 526 559 0 0 0 0
Heavy Vehicles (%) 2% 2%  27% 2% 1% 2% 1% 0% 0%
Turn Type custom Prot
Protected Phases 8 3 36 2
Permitted Phases
Actuated Green, G (s) 334 344 600 166
Effective Green, g (s) 354 364 570 186
Actuated g/C Ratio 059 061 095 0.31
Clearance Time (s) 5.0 4.0 5.0
Vehicle Extension (s) 5.2 2.3 5.2
Lane Grp Cap (vph) 1721 794 3097 1012
v/s Ratio Prot c049 0.04 016 c0.17
v/s Ratio Perm
v/c Ratio 083 006 017 055
Uniform Delay, d1 9.9 4.8 0.1 17.2
Progression Factor 100 080 1.00 1.00
Incremental Delay, d2 4.8 0.0 0.0 1.2
Delay (s) 14.7 3.9 01 184
Level of Service B A A B
Approach Delay (s) 14.7 04 184 0.0
Approach LOS B A B A
Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2025 AM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
Page 4
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HCM Unsignalized Intersection Capacity Analysis
220: Helvetia Rd/Brookwood Pkwy #1 & WB-NB Helvetia

10/18/2011

T

~ L

\

L 2
Movement NBT NBR SBL SBT NWL NWR
Lane Configurations 4 4 [l
Volume (veh/h) 495 0 0 2075 0 65
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 098 098 098 098 098 0.98
Hourly flow rate (vph) 505 0 0 2117 0 66
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 706 298
pX, platoon unblocked 0.99 088 0.99
vC, conflicting volume 505 1564 253
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 482 1313 227
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 91
cM capacity (veh/h) 1081 134 775
Direction, Lane # NB1 NB2 SB1 SB2 NW1
Volume Total 253 253 1059 1059 66
Volume Left 0 0 0 0 0
Volume Right 0 0 0 0 66
cSH 1700 1700 1700 1700 775
Volume to Capacity 015 015 062 062 0.09
Queue Length 95th (ft) 0 0 0 0 7
Control Delay (s) 0.0 0.0 0.0 0.0 10.1
Lane LOS B
Approach Delay (s) 0.0 0.0 10.1
Approach LOS B
Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 78.2% ICU Level of Service
Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2025 AM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
Page 5
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HCM Signalized Intersection Capacity Analysis

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy #1 10/18/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & [l 4 [l LI =

Volume (vph) 75 0 230 0 0 0 0 420 490 35 2040 0

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 3.0 3.0 3.0 3.0 2.0 3.0

Lane Util. Factor 095 095 095 100 100 0.9

Frt 092 085 1.00 085 1.00 1.00

Flt Protected 098 1.00 1.00 1.00 095 1.00

Satd. Flow (prot) 1410 1262 3137 1430 1662 3260

Flt Permitted 098 1.00 1.00 1.00 095 1.00

Satd. Flow (perm) 1410 1262 3137 1430 1662 3260

Peak-hour factor, PHF 098 098 098 098 098 098 098 098 098 098 098 098

Adj. Flow (vph) 77 0 235 0 0 0 0 429 500 36 2082 0

RTOR Reduction (vph) 0 22 22 0 0 0 0 0 126 0 0 0

Lane Group Flow (vph) 0 137 131 0 0 0 0 429 374 36 2082 0

Heavy Vehicles (%) 0% 0%  12% 0% 0% 0% 0% 6% 4% 0% 2% 0%

Turn Type Perm Perm Perm Prot

Protected Phases 8 6 5 2

Permitted Phases 8 8 6

Actuated Green, G (s) 143 143 877 8717 40 957

Effective Green, g (s) 16.3  16.3 89.7 897 6.0 977

Actuated g/C Ratio 014  0.14 075 075 005 081

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0

Vehicle Extension (s) 2.3 2.3 4.7 4.7 2.3 4.7

Lane Grp Cap (vph) 192 171 2345 1069 83 2654

v/s Ratio Prot 0.14 0.02 c0.64

v/s Ratio Perm 0.10  ¢0.10 0.26

v/c Ratio 071 076 018 035 043 0.78

Uniform Delay, d1 496  50.0 4.4 52 b54 5.7

Progression Factor 1.00 1.00 1.00 100 097 079

Incremental Delay, d2 105 17.0 0.2 0.9 14 1.6

Delay (s) 60.1  67.0 4.6 6.1 552 6.1

Level of Service E E A A E A

Approach Delay (s) 63.5 0.0 54 6.9

Approach LOS E A A A

Intersection Summary

HCM Average Control Delay 11.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 78.2% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2025 AM Build - 1 Lane Off - Optimized Timing Synchro 7 - Report
JODA Page 7

Page 196 of 442



HCM Signalized Intersection Capacity Analysis

231: US-26 EB Helvetia On-ramp & 10/18/2011
- Y ¥ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4

Volume (vph) 525 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 2.0

Lane Util. Factor 0.95

Frt 1.00

Flt Protected 1.00

Satd. Flow (prot) 3471

FIt Permitted 1.00

Satd. Flow (perm) 3471

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 571 0 0 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 571 0 0 0 0 0

Heavy Vehicles (%) 4% 0% 0% 0% 0% 0%

Turn Type

Protected Phases 2

Permitted Phases

Actuated Green, G (s) 2.2

Effective Green, g (s) 2.2

Actuated g/C Ratio 0.18

Clearance Time (s) 2.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 642

v/s Ratio Prot c0.16

v/s Ratio Perm

v/c Ratio 0.89

Uniform Delay, d1 4.7

Progression Factor 1.00

Incremental Delay, d2 14.2

Delay (s) 18.9

Level of Service B

Approach Delay (s) 18.9 0.0 0.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 18.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 11.9 Sum of lost time (s) 9.7

Intersection Capacity Utilization 17.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 7:30 am 5/25/2011 2025 AM Build - 1 Lane Off - Optimized Timing

JODA
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HCM Unsignalized Intersection Capacity Analysis

240: Meek Rd & Brookwood Pkwy 10/18/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & % M 4

Volume (veh/h) 30 0 45 0 0 0 20 880 0 0 2260 10

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098

Hourly flow rate (vph) 31 0 46 0 0 0 20 898 0 0 2306 10

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 189

pX, platoon unblocked 019 019 019 019 0.9 0.19

vC, conflicting volume 2651 3250 1158 2138 3255 299 2316 898

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1211 4282 0 0 4309 299 898

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2

p0 queue free % 0 100 78 100 100 100 94 100

cM capacity (veh/h) 26 0 213 150 0 703 319 765

Direction, Lane # EB1 WB1 NB1 NB2 NB3 NB4 SB1 SB2

Volume Total 77 0 20 359 359 180 1153 1163

Volume Left 31 0 20 0 0 0 0 0

Volume Right 46 0 0 0 0 0 0 10

cSH 55 1700 319 1700 1700 1700 765 1700

Volume to Capacity 139 000 006 021 021 011 0.00 0.68

Queue Length 95th (ft) 172 0 5 0 0 0 0 0

Control Delay (s) 380.0 00 171 0.0 0.0 0.0 0.0 0.0

Lane LOS F A C

Approach Delay (s) 380.0 0.0 0.4 0.0

Approach LOS F A

Intersection Summary

Average Delay 8.9

Intersection Capacity Utilization 73.9% ICU Level of Service D

Analysis Period (min) 15

Brookwood IAMP 7:30 am 5/25/2011 2025 AM Build - 1 Lane Off - Optimized Timing

JODA

Synchro 7 - Report
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SimTraffic Performance Report

2025 AM Build - 1 Lane Off - Optimized Timing 10/22/2011
6: Exit Ramp #1 & Performance by movement

Movement WBT All

Total Delay (hr) 52 52

Delay / Veh (s) 120 120

Vehicles Entered 1553 1553

Vehicles Exited 1554 1554

Hourly Exit Rate 1554 1554

Input Volume 1550 1550

% of Volume 100 100

Denied Entry Before 0 0

Denied Entry After 0 0

200: Schaff Rd & Helvetia Rd Performance by movement
Movement WBL WBR NBT NBR SBL SBT Al
Total Delay (hr) 0.0 0.0 0.1 0.0 0.0 0.1 0.2
Delay / Veh (s) 7.7 3.1 1.3 0.4 22 0.8 1.2
Vehicles Entered 20 5 214 49 19 378 685
Vehicles Exited 20 5 214 49 19 379 686
Hourly Exit Rate 20 5 214 49 19 379 686
Input Volume 20 5 211 45 20 385 686
% of Volume 101 95 102 109 96 98 100
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
210: Jacobson Rd & Helvetia Rd Performance by movement
Movement WBL WBR NBT NBR SBL SBT Al
Total Delay (hr) 0.8 0.0 0.2 0.3 0.0 0.1 1.5
Delay / Veh (s) 173 114 26 4.1 6.1 1.3 4.8
Vehicles Entered 163 7 267 254 14 385 1090
Vehicles Exited 164 7 268 255 14 384 1092
Hourly Exit Rate 164 7 268 255 14 384 1092
Input Volume 165 5 262 265 15 390 1102
% of Volume 99 133 102 96 95 98 99
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
215: Loop Ramp #1 & Helvetia Rd Performance by movement
Movement EBT EBR NBL NBT SBT SBR2 Al
Total Delay (hr) 0.0 5.0 0.3 1.6 2.8 0.1 9.9
Delay / Veh (s) 04 117 236 113 192 140 132
Vehicles Entered 29 1548 42 517 531 31 2698
Vehicles Exited 29 1550 42 516 532 31 2700
Hourly Exit Rate 29 1550 42 516 532 31 2700
Input Volume 26 1550 45 522 538 30 2711
% of Volume 113 100 93 99 99 102 100
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0
Brookwood IAMP SimTraffic Report
JODA Page 1
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SimTraffic Performance Report
2025 AM Build - 1 Lane Off - Optimized Timing 10/22/2011

220: Helvetia Rd/Brookwood Pkwy #1 & WB-NB Helvetia Performance by movement

Movement NBT SBT NWT NWR All
Total Delay (hr) 0.3 0.8 0.0 0.2 1.3
Delay / Veh (s) 1.9 1.4 71 8.8 1.7
Vehicles Entered 490 2080 3 64 2637
Vehicles Exited 489 2080 3 64 2636
Hourly Exit Rate 489 2080 3 64 2636
Input Volume 500 2090 2 65 2657
% of Volume 98 100 150 98 99
Denied Entry Before 0 0 0 0 0
Denied Entry After 0 0 0 0 0

224: Exit Ramp #1 & WB-NB Helvetia Performance by movement

Movement WBT WBR All
Total Delay (hr) 12.7 07 135
Delay / Veh (s) 295 416 300
Vehicles Entered 1550 64 1614
Vehicles Exited 1553 64 1617
Hourly Exit Rate 1553 64 1617
Input Volume 1550 65 1615
% of Volume 100 98 100
Denied Entry Before 0 0 0
Denied Entry After 0 0 0

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy #1 Performance by movement

Movement EBL EBR NBT NBR SBL SBT Al
Total Delay (hr) 1.5 3.0 0.5 0.3 0.6 48 106
Delay / Veh (s) 748 496 41 25 633 84 117
Vehicles Entered 69 216 415 487 34 2054 3275
Vehicles Exited 4l 215 415 487 33 2055 3276
Hourly Exit Rate 71 215 415 487 33 2055 3276
Input Volume 75 230 420 490 35 2060 3310
% of Volume 95 94 99 99 94 100 99
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

231: US-26 EB Helvetia On-ramp & Performance by movement

Movement EBT All
Total Delay (hr) 2.1 2.1
Delay / Veh (s) 145 145
Vehicles Entered 529 529
Vehicles Exited 529 529
Hourly Exit Rate 529 529
Input Volume 535 535
% of Volume 99 99
Denied Entry Before 0 0
Denied Entry After 0 0
Brookwood IAMP SimTraffic Report
JODA Page 2
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SimTraffic Performance Report

2025 AM Build - 1 Lane Off - Optimized Timing 10/22/2011
240: Meek Rd & Brookwood Pkwy Performance by movement

Movement EBL EBR NBL NBT SBT SBR Al

Total Delay (hr) 114 130 0.3 1.0 1.1 00 267

Delay / Veh (s) 1858.6 1730.8 41.6 3.9 1.8 05 298

Vehicles Entered 26 31 23 885 2264 11 3240

Vehicles Exited 18 23 23 883 2263 11 3221

Hourly Exit Rate 18 23 23 883 2263 11 3221

Input Volume 30 45 20 880 2284 10 3269

% of Volume 60 51 115 100 99 110 99

Denied Entry Before 0 0 0 0 0 0 0

Denied Entry After 5 12 0 0 0 0 17

Total Network Performance

Total Delay (hr) 84.6

Delay / Veh (s) 85.0

Vehicles Entered 3587

Vehicles Exited 3576

Hourly Exit Rate 3576

Input Volume 34611

% of Volume 10

Denied Entry Before 0

Denied Entry After 17

Brookwood IAMP SimTraffic Report
JODA Page 3
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Queuing and Blocking Report

2025 AM Build - 1 Lane Off - Optimized Timing 10/22/2011
Intersection: 6: Exit Ramp #1 &

Movement WB

Directions Served T

Maximum Queue (ft) 254

Average Queue (ft) 9

95th Queue (ft) 134

Link Distance (ft) 472

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 200: Schaff Rd & Helvetia Rd
Movement WB SB

Directions Served LR LT

Maximum Queue (ft) 47 86

Average Queue (ft) 18 7

95th Queue (ft) 44 40

Link Distance (ft) 549 349

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 210: Jacobson Rd & Helvetia Rd
Movement WB NB SB

Directions Served LR R LT

Maximum Queue (ft) 216 16 111

Average Queue (ft) 76 1 13

95th Queue (ft) 150 8 59

Link Distance (ft) 396 883 410

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Brookwood IAMP SimTraffic Report
JODA Page 4
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Queuing and Blocking Report

2025 AM Build - 1 Lane Off - Optimized Timing 10/22/2011
Intersection: 215: Loop Ramp #1 & Helvetia Rd

Movement EB EB NB NB NB SB SB

Directions Served R R L T T T >

Maximum Queue (ft) 283 306 110 209 179 189 190

Average Queue (ft) 169 204 40 85 74 92 107

95th Queue (ft) 248 288 91 166 151 147 160

Link Distance (ft) 926 926 243 243 883

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 200 415

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 220: Helvetia Rd/Brookwood Pkwy #1 & WB-NB Helvetia
Movement NB NW

Directions Served T R

Maximum Queue (ft) 7 49

Average Queue (ft) 0 29

95th Queue (ft) 5 46

Link Distance (ft) 638 1359

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 224: Exit Ramp #1 & WB-NB Helvetia

Movement WB WB B1 B1

Directions Served T TR T T

Maximum Queue (ft) 686 793 63 63

Average Queue (ft) 189 266 2 2

95th Queue (ft) 557 684 46 46

Link Distance (ft) 1944 1944 297 297

Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Brookwood IAMP SimTraffic Report
JODA Page 5
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Queuing and Blocking Report

2025 AM Build - 1 Lane Off - Optimized Timing 10/22/2011
Intersection: 230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy #1
Movement EB EB NB NB NB SB SB SB
Directions Served LR R T T R L T T
Maximum Queue (ft) 239 220 124 116 30 95 326 378
Average Queue (ft) 137 132 42 38 2 35 133 186
95th Queue (ft) 210 205 96 89 20 82 262 323
Link Distance (ft) 1144 133 133 133 638 638
Upstream Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 300 175

Storage Blk Time (%) 2
Queuing Penalty (veh) 1
Intersection: 231: US-26 EB Helvetia On-ramp &

Movement EB EB

Directions Served T T

Maximum Queue (ft) 93 127

Average Queue (ft) 40 62

95th Queue (ft) 75 98

Link Distance (ft) 960 960

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 240: Meek Rd & Brookwood Pkwy

Movement EB NB NB SB

Directions Served LR L T TR

Maximum Queue (ft) 622 83 13 13

Average Queue (ft) 525 24 0 1

95th Queue (ft) 743 61 7 8

Link Distance (ft) 603 620 133

Upstream Blk Time (%) 53

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Network Summary

Network wide Queuing Penalty: 2

Brookwood IAMP SimTraffic Report
JODA Page 6
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HCM Unsignalized Intersection Capacity Analysis

200: Schaff Rd & Helvetia Rd 10/18/2011
AR BV

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations L T <

Volume (veh/h) 5 0 550 25 0 210

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 093 093 093 093 093 093

Hourly flow rate (vph) 5 0 591 27 0 226

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 831 605 618

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 831 605 618

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 98 100 100

cM capacity (veh/h) 342 501 972

Direction, Lane # WB1 NB1 SB1

Volume Total 5 618 226

Volume Left 5 0 0

Volume Right 0 27 0

cSH 342 1700 972

Volume to Capacity 0.02 036 0.00

Queue Length 95th (ft) 1 0 0

Control Delay (s) 15.7 0.0 0.0

Lane LOS C

Approach Delay (s) 15.7 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 40.5% ICU Level of Service

Analysis Period (min) 15

Brookwood IAMP 4:30 pm 5/25/2011 2025 PM Build - 1 Lane Off - Optimized Timing

JODA
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HCM Unsignalized Intersection Capacity Analysis

210: Jacobson Rd & Helvetia Rd

10/18/2011

AR BV
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations L 4 if <
Volume (veh/h) 230 5 570 495 5 210
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 09 090 09 090 090 0.0
Hourly flow rate (vph) 256 6 633 550 6 233
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 937
pX, platoon unblocked
vC, conflicting volume 878 633 1183
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 878 633 1183
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 19 99 99
cM capacity (veh/h) 317 483 597
Direction, Lane # WB1 NB1 NB2 SBf
Volume Total 261 633 550 239
Volume Left 256 0 0 6
Volume Right 6 0 550 0
cSH 319 1700 1700 597
Volume to Capacity 082 037 032 0.01
Queue Length 95th (ft) 173 0 0 1
Control Delay (s) 51.7 0.0 0.0 0.4
Lane LOS F A
Approach Delay (s) 51.7 0.0 0.4
Approach LOS F
Intersection Summary
Average Delay 8.1
Intersection Capacity Utilization 49.7% ICU Level of Service
Analysis Period (min) 15

Brookwood IAMP 4:30 pm 5/25/2011 2025 PM Build - 1 Lane Off - Optimized Timing

JODA
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HCM Signalized Intersection Capacity Analysis
215: Loop Ramp #1 & Helvetia Rd

10/18/2011

" T T U T A
Movement EBL EBR NBL NBT SBT SBR SBR2 SEL SER
Lane Configurations ir LI & S
Volume (vph) 0 685 245 1065 335 0 105 0 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750
Total Lost time (s) 3.0 2.0 2.0 3.0
Lane Util. Factor *1.00 1.00 095 095
Frt 085 1.00 1.00 0.6
Flt Protected 1.00 095 1.00 1.00
Satd. Flow (prot) 2975 1646 3292 3206
Flt Permitted 1.00 095 1.00 1.00
Satd. Flow (perm) 2975 1646 3292 3206
Peak-hour factor, PHF 093 093 093 093 093 093 093 093 093
Adj. Flow (vph) 0 737 263 1145 360 0 113 0 0
RTOR Reduction (vph) 0 382 0 0 61 0 0 0 0
Lane Group Flow (vph) 0 355 263 1145 412 0 0 0 0
Heavy Vehicles (%) 0% 0% 1% 1% 0% 0% 0% 0% 0%
Turn Type custom Prot
Protected Phases 8 3 36 2
Permitted Phases
Actuated Green, G (s) 245 255 550 205
Effective Green, g (s) 265 2715 520 225
Actuated g/C Ratio 048 050 095 041
Clearance Time (s) 5.0 4.0 5.0
Vehicle Extension (s) 5.2 2.3 5.2
Lane Grp Cap (vph) 1433 823 3112 1312
v/s Ratio Prot 012 016 ¢0.35 0.13
v/s Ratio Perm
v/c Ratio 025 032 037 031
Uniform Delay, d1 8.4 8.2 0.1 11.0
Progression Factor 1.00 097 1.00 1.00
Incremental Delay, d2 0.4 0.1 0.0 0.3
Delay (s) 8.8 8.0 02 113
Level of Service A A A B
Approach Delay (s) 8.8 16 113 0.0
Approach LOS A A B A
Intersection Summary
HCM Average Control Delay 54 HCM Level of Service A
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 55.0 Sum of lost time (s) 2.0
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 4:30 pm 5/25/2011 2025 PM Build - 1 Lane Off - Optimized Timing
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HCM Unsignalized Intersection Capacity Analysis
220: Helvetia Rd/Brookwood Pkwy #1 & WB-NB Helvetia

10/18/2011

T

~ L

\

L 2
Movement NBT NBR SBL SBT NWL NWR
Lane Configurations 4 4 [l
Volume (veh/h) 1245 0 0 1020 0 65
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 093 093 093 093 093 093
Hourly flow rate (vph) 1339 0 0 1097 0 70
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 706 298
pX, platoon unblocked 0.88 0.91 0.88
vC, conflicting volume 1339 1887 669
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1122 1540 365
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 88
cM capacity (veh/h) 557 98 564
Direction, Lane # NB1 NB2 SB1 SB2 NW1
Volume Total 669 669 548 548 70
Volume Left 0 0 0 0 0
Volume Right 0 0 0 0 70
cSH 1700 1700 1700 1700 564
Volume to Capacity 039 039 032 032 012
Queue Length 95th (ft) 0 0 0 0 1
Control Delay (s) 0.0 0.0 0.0 0.0 123
Lane LOS B
Approach Delay (s) 0.0 0.0 12.3
Approach LOS B
Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 75.2% ICU Level of Service
Analysis Period (min) 15

Brookwood IAMP 4:30 pm 5/25/2011 2025 PM Build - 1 Lane Off - Optimized Timing

JODA
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HCM Signalized Intersection Capacity Analysis

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy #1 10/18/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & [l 4 [l LI =

Volume (vph) 30 0 70 0 0 0 0 1215 870 10 1010 0

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Total Lost time (s) 3.0 3.0 3.0 3.0 2.0 3.0

Lane Util. Factor 095 095 095 100 100 0.9

Frt 094 085 1.00 085 1.00 1.00

Flt Protected 097 1.00 1.00 1.00 095 1.00

Satd. Flow (prot) 1513 1413 3292 1473 1662 3325

Flt Permitted 097 1.00 1.00 1.00 095 1.00

Satd. Flow (perm) 1513 1413 3292 1473 1662 3325

Peak-hour factor, PHF 09 09 096 096 09% 09 09 09 096 096 096 0.96

Adj. Flow (vph) 31 0 73 0 0 0 0 1266 906 10 1052 0

RTOR Reduction (vph) 0 21 46 0 0 0 0 0 167 0 0 0

Lane Group Flow (vph) 0 33 4 0 0 0 0 1266 739 10 1052 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 1% 1% 0% 0% 0%

Turn Type Perm Perm Perm Prot

Protected Phases 8 6 5 2

Permitted Phases 8 8 6

Actuated Green, G (s) 7.5 7.5 877 877 08 925

Effective Green, g (s) 9.5 9.5 89.7 897 28 945

Actuated g/C Ratio 0.09 0.09 082 082 003 086

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 5.0

Vehicle Extension (s) 2.3 2.3 4.7 4.7 2.3 4.7

Lane Grp Cap (vph) 131 122 2684 1201 42 2856

v/s Ratio Prot 0.38 0.01 ¢0.32

v/s Ratio Perm 0.02 0.00 c0.50

v/c Ratio 025 0.04 047 062 024 037

Uniform Delay, d1 469  46.1 3.0 38 526 1.6

Progression Factor 1.00 1.00 100 100 1.03 090

Incremental Delay, d2 0.6 0.1 0.6 2.4 1.6 0.3

Delay (s) 475  46.1 3.6 6.1 556 1.8

Level of Service D D A A E A

Approach Delay (s) 46.8 0.0 4.7 2.3

Approach LOS D A A A

Intersection Summary

HCM Average Control Delay 5.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 75.2% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 4:30 pm 5/25/2011 2025 PM Build - 1 Lane Off - Optimized Timing Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

231: US-26 EB Helvetia On-ramp & 10/18/2011
- Y ¥ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4

Volume (vph) 880 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 45

Lane Util. Factor 0.95

Frt 1.00

Flt Protected 1.00

Satd. Flow (prot) 3471

FIt Permitted 1.00

Satd. Flow (perm) 3471

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 957 0 0 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 957 0 0 0 0 0

Heavy Vehicles (%) 4% 0% 0% 0% 0% 0%

Turn Type

Protected Phases 4

Permitted Phases

Actuated Green, G (s) 2.5

Effective Green, g (s) 2.5

Actuated g/C Ratio 0.14

Clearance Time (s) 4.5

Lane Grp Cap (vph) 482

v/s Ratio Prot c0.28

v/s Ratio Perm

v/c Ratio 1.99

Uniform Delay, d1 7.8

Progression Factor 1.00

Incremental Delay, d2 450.9

Delay (s) 458.6

Level of Service F

Approach Delay (s) 458.6 0.0 0.0

Approach LOS F A A

Intersection Summary

HCM Average Control Delay 458.6 HCM Level of Service F

HCM Volume to Capacity ratio 1.99

Actuated Cycle Length (s) 18.0 Sum of lost time (s) 15.5

Intersection Capacity Utilization 28.1% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Brookwood IAMP 4:30 pm 5/25/2011 2025 PM Build - 1 Lane Off - Optimized Timing
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HCM Unsignalized Intersection Capacity Analysis

240: Meek Rd & Brookwood Pkwy 10/18/2011
A ey v ANt S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & & % M 4

Volume (veh/h) 15 0 40 0 0 0 70 2070 0 0 1050 30

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 0%

Hourly flow rate (vph) 16 0 43 0 0 0 74 2202 0 0 117 32

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 189

pX, platoon unblocked 094 094 094 094 094 0.94

vC, conflicting volume 2016 3484 574 2952 3500 734 1149 2202

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1948 3518 407 2949 3535 734 1021 2202
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 53 100 92 100 100 100 88 100
cM capacity (veh/h) 34 5 561 5 5 367 643 242
Direction, Lane # EB1 WB1 NB1 NB2 NB3 NB4 SB1 SB2

Volume Total 59 0 74 881 881 440 559 590

Volume Left 16 0 74 0 0 0 0 0

Volume Right 43 0 0 0 0 0 0 32

cSH 107 1700 643 1700 1700 1700 242 1700

Volume to Capacity 055 000 012 052 052 026 000 035

Queue Length 95th (ft) 64 0 10 0 0 0 0 0

Control Delay (s) 73.7 00 113 0.0 0.0 0.0 0.0 0.0

Lane LOS F A B

Approach Delay (s) 73.7 0.0 0.4 0.0

Approach LOS F A

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15

Brookwood IAMP 4:30 pm 5/25/2011 2025 PM Build - 1 Lane Off - Optimized Timing Synchro 7 - Report
JODA Page 8
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SimTraffic Performance Report

2025 PM Build - 1 Lane Off - Optimized Timing

10/22/2011

200: Schaff Rd & Helvetia Rd Performance by movement

Movement WBL NBT NBR SBT All
Total Delay (hr) 0.0 0.1 0.0 0.0 0.2
Delay / Veh (s) 11.0 0.9 0.2 0.3 0.8
Vehicles Entered 6 543 23 205 7
Vehicles Exited 6 541 23 206 776
Hourly Exit Rate 6 541 23 206 776
Input Volume 5 555 25 210 795
% of Volume 120 97 93 98 98
Denied Entry Before 0 0 0 0 0
Denied Entry After 0 0 0 0 0

210: Jacobson Rd & Helvetia Rd Performance by movement

Movement WBL WBR NBT NBR SBL SBT All
Total Delay (hr) 1.7 0.0 04 0.7 0.0 0.1 2.8
Delay / Veh (s) 262 236 24 48 9.0 1.0 6.7
Vehicles Entered 229 6 566 487 5 208 1501
Vehicles Exited 228 6 566 486 5 209 1500
Hourly Exit Rate 228 6 566 486 5 209 1500
Input Volume 230 5 580 495 5 212 1528
% of Volume 99 114 98 98 95 99 98
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

215: Loop Ramp #1 & Helvetia Rd Performance by movement

Movement EBT EBR NBL NBT SBT SBR2 Al
Total Delay (hr) 0.0 0.9 1.2 1.4 1.3 0.3 5.0
Delay / Veh (s) 0.1 46 176 50 135 9.3 75
Vehicles Entered 11 679 237 1042 336 104 2409
Vehicles Exited 11 676 237 1043 338 103 2408
Hourly Exit Rate 11 676 237 1043 338 103 2408
Input Volume 14 685 245 1065 341 105 2454
% of Volume 81 99 97 98 99 98 98
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

220: Helvetia Rd/Brookwood Pkwy #1 & WB-NB Helvetia Performance by movement

Movement NBT SBT NWT NWR All
Total Delay (hr) 0.9 0.4 0.0 0.2 14
Delay / Veh (s) 2.6 1.3 00 118 2.3
Vehicles Entered 1224 1009 1 64 2298
Vehicles Exited 1226 1009 1 64 2300
Hourly Exit Rate 1226 1009 1 64 2300
Input Volume 1256 1020 1 65 2342
% of Volume 98 99 100 99 98
Denied Entry Before 0 0 0 0 0
Denied Entry After 0 0 0 0 0

Brookwood IAMP
JODA

SimTraffic Report
Page 1
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SimTraffic Performance Report

2025 PM Build - 1 Lane Off - Optimized Timing

10/22/2011

224: Exit Ramp #1 & WB-NB Helvetia Performance by movement

Movement WBT WBR All
Total Delay (hr) 0.3 0.0 0.4
Delay / Veh (s) 1.8 2.0 1.8
Vehicles Entered 682 64 746
Vehicles Exited 679 65 744
Hourly Exit Rate 679 65 744
Input Volume 685 65 750
% of Volume 99 100 99
Denied Entry Before 0 0 0
Denied Entry After 0 0 0

230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy #1 Performance by movement

Movement EBL EBR NBT NBR SBL SBT All
Total Delay (hr) 0.4 0.2 0.7 1.7 0.1 0.5 3.7
Delay / Veh (s) 582 117 21 73 522 1.9 4.2
Vehicles Entered 27 68 1198 821 10 1007 3131
Vehicles Exited 27 67 1197 820 10 1009 3130
Hourly Exit Rate 27 67 1197 820 10 1009 3130
Input Volume 30 70 1226 870 10 1019 3226
% of Volume 89 96 98 94 100 99 97
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 0 0 0 0 0 0

231: US-26 EB Helvetia On-ramp & Performance by movement

Movement EBT All
Total Delay (hr) 622 622
Delay / Veh (s) 2746 274.2
Vehicles Entered 834 834
Vehicles Exited 800 800
Hourly Exit Rate 800 800
Input Volume 909 909
% of Volume 88 88
Denied Entry Before 0 0
Denied Entry After 24 24

240: Meek Rd & Brookwood Pkwy Performance by movement

Movement EBL EBR NBL NBT SBT SBR All
Total Delay (hr) 1.7 3.9 02 127 0.2 00 187
Delay / Veh (s) 4720 3778 94 228 0.7 05 211
Vehicles Entered 14 38 69 2013 1045 28 3207
Vehicles Exited 12 36 69 1997 1044 28 3186
Hourly Exit Rate 12 36 69 1997 1044 28 3186
Input Volume 15 40 70 2070 1056 30 3282
% of Volume 79 90 98 96 99 94 97
Denied Entry Before 0 0 0 0 0 0 0
Denied Entry After 0 1 0 0 0 0 1

Brookwood IAMP
JODA

SimTraffic Report
Page 2
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SimTraffic Performance Report

2025 PM Build - 1 Lane Off - Optimized Timing 10/22/2011
Total Network Performance

Total Delay (hr) 128.6

Delay / Veh (s) 132.7

Vehicles Entered 3548

Vehicles Exited 3434

Hourly Exit Rate 3434

Input Volume 31378

% of Volume 1

Denied Entry Before 1

Denied Entry After 35

Brookwood IAMP SimTraffic Report
JODA Page 3
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Queuing and Blocking Report

2025 PM Build - 1 Lane Off - Optimized Timing 10/22/2011
Intersection: 200: Schaff Rd & Helvetia Rd

Movement WB

Directions Served LR

Maximum Queue (ft) 37

Average Queue (ft) 6

95th Queue (ft) 26

Link Distance (ft) 549

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 210: Jacobson Rd & Helvetia Rd

Movement WB NB SB

Directions Served LR R LT

Maximum Queue (ft) 298 21 88

Average Queue (ft) 113 1 6

95th Queue (ft) 225 10 40

Link Distance (ft) 396 883 410

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 215: Loop Ramp #1 & Helvetia Rd

Movement EB EB NB NB NB SB SB
Directions Served R R L T T T >
Maximum Queue (ft) 121 141 224 305 274 114 142
Average Queue (ft) 57 63 118 100 79 56 79
95th Queue (ft) 94 104 216 278 219 95 123
Link Distance (ft) 926 926 243 243 883
Upstream Blk Time (%) 0 2 0

Queuing Penalty (veh) 0 10 3

Storage Bay Dist (ft) 200 415
Storage Blk Time (%) 1 2

Queuing Penalty (veh) 6 4

Brookwood IAMP SimTraffic Report
JODA Page 4
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Queuing and Blocking Report
2025 PM Build - 1 Lane Off - Optimized Timing

10/22/2011

Intersection: 220: Helvetia Rd/Brookwood Pkwy #1 & WB-NB Helvetia

Movement NB

NB

NW

Directions Served T
Maximum Queue (ft) 78
Average Queue (ft) 5
95th Queue (ft) 42
Link Distance (ft) 638
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 224: Exit Ramp #1 & WB-NB Helvetia

T
32
1
23
638

R

93
35
69
1445

Movement

Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)

Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 230: US-26 EB Helvetia Off-ramp & Helvetia Rd/Brookwood Pkwy #1

Movement EB

EB

NB

NB

NB

SB

SB

SB

Directions Served LR
Maximum Queue (ft) 86
Average Queue (ft) 39
95th Queue (ft) 80
Link Distance (ft) 1144
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

R
66
30
56

300

B
135

49
123
133

T
121
34
95
133
0

2

R
209
118
254
133

17
117

L
38
10
32

175

T
113
18
68
638

T
126
35
95
638

Brookwood IAMP
JODA

SimTraffic Report
Page 5

Page 216 of 442



Queuing and Blocking Report

2025 PM Build - 1 Lane Off - Optimized Timing 10/22/2011
Intersection: 231: US-26 EB Helvetia On-ramp &

Movement EB EB

Directions Served T T

Maximum Queue (ft) 877 1055

Average Queue (ft) 770 891

95th Queue (ft) 1041 1270

Link Distance (ft) 960 960

Upstream Blk Time (%) 37

Queuing Penalty (veh) 164

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 240: Meek Rd & Brookwood Pkwy

Movement EB NB NB NB NB B251 B251 B2 B2 B3 B3 SB
Directions Served LR L T T TR T T T T T T TR
Maximum Queue (ft) 283 84 622 709 225 1286 1328 610 648 426 248 10
Average Queue (ft) 144 32 105 418 150 473 517 183 199 76 7 0
95th Queue (ft) 455 67 449 963 322 1380 1444 817 844 508 483 5
Link Distance (ft) 603 620 620 1281 1281 1111 1111 1032 1032 133
Upstream Blk Time (%) 11 0 26 1 7 2 3 1 1

Queuing Penalty (veh) 0 0 0 0 0 0 0 0 0

Storage Bay Dist (ft) 100 200

Storage Blk Time (%) 0 0 0 30

Queuing Penalty (veh) 0 0 1 209

Network Summary

Network wide Queuing Penalty: 519

Brookwood IAMP SimTraffic Report
JODA Page 6
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Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:

Freeway/ Di r

Juncti on:

of Travel:

Jurisdiction:
Anal ysi s Year:

Descri ption:

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
AM Peak

US 26 East bound

Br ookwood | nt erchange

ODOT
2025

East bound Off-ranp to Brookwood

Freeway Dat a

Type of anal ysis

Nunmber of

l anes in freeway

Free-fl ow speed on freeway
Vol une on freeway

Si de of freeway

Nunmber of

| anes in ranp
Free- Fl ow speed on ranp

Vol une on ranp

Length of first accel/dece
Length of second accel/dece

| ane
| ane

Adj acent

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)
Peak- hour factor, PHF

Peak 15-m n vol une,

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length
Trucks and buses PCE, ET
Recr eati onal

v15

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

vehi cl e PCE, ER

O f Ranp Data

Ramps and Ranp Junctions Rel ease 5.4

I nc.

Di ver ge

2

60. 0 nph

2300 vph

Ri ght

1

35.0 nph

305 vph

1500 ft
ft

No

Fr eeway

2300

0. 95

605

4

0

Level

0. 00 %
0. 00 mi
1.5

1.2

Ramp Data (if one exists)

Ranp

305
0. 95
80

4

0
Level
0. 00
0. 00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2469 327 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v) P = 2469 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
Vv =V 2469 4600 No
Fi F
vV =V -V 2142 4600 No
FO F R
% 327 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2469 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2469 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 12.0 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D = 0.457

Space mean speed in ranmp influence area, SS = 51.8 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 51.8 nph
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Phone:
E-mail :

HCS+:

Fax:

Mer ge Anal ysis

Ramps and Ranp Junctions Rel ease 5.4

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

Josh Anderson

Davi d Evans & Associ at es,
10/ 14/ 2011

AM Peak Peri od

of Travel: US 26 Eastbound
Br ookwood | nt erchange
ODOoT
2025

East bound On-ranp from Br ookwood

Freeway Dat a

I nc.

Type of anal ysis

Nunmber of

Vol une on freeway

Si de of freeway

Nunmber of

Vol une on ranp

Mer ge
l anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
1985 vph
On Ranp Data
Ri ght
| anes in ranp 1
Free-fl ow speed on ranp 35.0 nph
530 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp exist? No
Ranp

Ranp

Ranp

Ranp

Conversion to pc/h Under

Junction Conponents Fr eeway
Vol une, V (vph) 1985
Peak- hour factor, PHF 0. 95
Peak 15-mi n vol une, v15 522
Trucks and buses 4
Recreati onal vehicles 0
Terrain type: Level
G ade %
Length m
Trucks and buses PCE, ET 1.5
Recreati onal vehicle PCE, ER 1.2

Ranp

530

0.95

139

4
0

Level

=
N U1

vph

ft

Base Condi ti ons

%

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2131 569 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 2131 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
% 2700 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2131 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2131 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 23.7 pc/m/In
R R 12 A

Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, M = 0.350

Space mean speed in ranp influence area, SS = 53.7 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO = 53.7 nph
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Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:

Freeway/ Di r

Juncti on:

of Travel:

Jurisdiction:
Anal ysi s Year:

Descri ption:

West bound 1-1ane Of-ranp to Northbound Hel veti a

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
AM Peak

US 26 West bound

Br ookwood | nt erchange

ODOT
2025

Freeway Dat a

Type of anal ysis

Nunmber of

l anes in freeway

Free-fl ow speed on freeway
Vol une on freeway

Si de of freeway

Nunmber of

| anes in ranp
Free- Fl ow speed on ranp

Vol une on ranp

Length of first accel/dece
Length of second accel/dece

| ane
| ane

Adj acent

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)
Peak- hour factor, PHF

Peak 15-m n vol une,

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length
Trucks and buses PCE, ET
Recr eati onal

v15

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

vehi cl e PCE, ER

O f Ranp Data

Ramps and Ranp Junctions Rel ease 5.4

I nc.

Di ver ge

2

60.0 nph

3140 vph

Ri ght

1

35.0 nph

65 vph

1500 ft
ft

No

Fr eeway

3140

0. 95

826

4

0

Level

0. 00 %
0. 00 mi
1.5

1.2

Ramp Data (if one exists)

Ranp

65

0. 95
17

4

0
Level
0. 00
0. 00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 3371 70 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 3371 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 3371 4600 No
Fi F
vV =V -V 3301 4600 No
FO F R
Y 70 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 3371 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 3371 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 19.7 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D =0.434

Space mean speed in ranmp influence area, SS = 52.2 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 52.2 nph
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Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

of Travel:

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
AM Peak
US 26 West bound

Br ookwood | nt erchange

ODOT
2025
West bound 1-1ane Of-ranp to Sout hbound Brookwood

Freeway Dat a

Type of anal ysis

Nurmber of |anes in freeway
Free-fl ow speed on freeway

Vol une on freeway

O f Ranp Data

Si de of freeway

Number of lanes in ranp
Free- Fl ow speed on ranp

Vol une on ranp
Length of first accel/dece
Length of second accel/dece

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

Junction Conponents

Vol une, V (vph)
Peak- hour factor,
Peak 15-nin vol une,
Trucks and buses
Recr eati onal
Terrain type:

Gr ade

Length

vehi cl es

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

v15

Trucks and buses PCE, ET

Recr eati onal

vehi cl e PCE, ER

Adj acent

Ramps and Ranp Junctions Rel ease 5.4

I nc.

Di ver ge

2

60. 0 nph

3140 vph

Ri ght

1

35.0 nph

1550 vph

1500 ft
ft

No

Fr eeway

3140

0. 95

826

4

0

Level

0. 00 %
0. 00 mi
1.5

1.2

Ramp Data (if one exists)

Ranp

1550
0. 95
408
4

0
Level
0. 00
0. 00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 3371 1664 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-v)P = 3371 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
vV =V 3371 4600 No
Fi F
vV =V -V 1707 4600 No
FO F R
% 1664 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 3371 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 3371 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 19.7 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D = 0.578

Space mean speed in ranmp influence area, SS = 49.6 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 49.6 nph
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Phone:
E-mail :

HCS+:

Fax:

Mer ge Anal ysis

Ramps and Ranp Junctions Rel ease 5.4

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

Josh Anderson

Davi d Evans & Associ at es,
10/ 14/ 2011

AM Peak Peri od

of Travel: US 26 Westbound
Br ookwood | nt erchange
ODOoT
2025

West bound On-ranp from Brookwood

Freeway Dat a

I nc.

Type of anal ysis

Nunmber of

Vol une on freeway

Si de of freeway

Nunmber of

Vol une on ranp

Mer ge
l anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
1515 vph
On Ranp Data
Ri ght
| anes in ranp 1
Free-fl ow speed on ranp 35.0 nph
75 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp exist? No
Ranp

Ranp

Ranp

Ranp

Conversion to pc/h Under

Junction Conponents Fr eeway
Vol une, V (vph) 1515
Peak- hour factor, PHF 0. 95
Peak 15-mi n vol une, v15 399
Trucks and buses 4
Recreati onal vehicles 0
Terrain type: Level
G ade %
Length m
Trucks and buses PCE, ET 1.5
Recreati onal vehicle PCE, ER 1.2

Ranp

75

0.95

20
4
0

Level

=
N U1

vph

ft

Base Condi ti ons

%

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 980 0. 980
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 1627 81 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 1627 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
v 1708 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 1627 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 1627 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 16. 2 pc/m/lIn
R R 12 A

Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, M = 0.314

Space mean speed in ranp influence area, SS =54.4 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO =54.4 nph
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Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:

Freeway/ Di r

Juncti on:

of Travel:

Jurisdiction:
Anal ysi s Year:

Descri ption:

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
PM Peak

US 26 East bound

Br ookwood | nt erchange

ODOT
2025

East bound Off-ranp to Brookwood

Freeway Dat a

Type of anal ysis

Nunmber of

l anes in freeway

Free-fl ow speed on freeway
Vol une on freeway

Si de of freeway

Nunmber of

| anes in ranp
Free- Fl ow speed on ranp

Vol une on ranp

Length of first accel/dece
Length of second accel/dece

| ane
| ane

Adj acent

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)
Peak- hour factor, PHF

Peak 15-m n vol une,

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length

v15

ranp exist?
ranp

ranp
ranp

Conversion to pc/h Under

Trucks and buses PCE, ET
vehi cl e PCE, ER

Recr eati onal

O f Ranp Data

Ramps and Ranp Junctions Rel ease 5.4

I nc.

Di ver ge

2

60. 0 nph

2320 vph

Ri ght

1

35.0 nph

100 vph

1500 ft
ft

No

Fr eeway

2320

0. 95

611

1

0

Level

0. 00 %
0. 00 mi
1.5

1.2

Ramp Data (if one exists)

Ranp

100
0. 95
26

1

0
Level
0. 00
0. 00
1.5
1.2

vph

ft

Base Condi ti ons

%
m

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 995
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2454 106 pcph

Estimati on of V12 Diverge Areas

L = (Equation 25-8 or 25-9)
EQ

P = 1. 000 Usi ng Equation O
FD

v =v + (v-vVv) P = 2454 pc/ h
12 R F R FD

Capacity Checks

Act ual Maxi mum LOS F?
Vv =V 2454 4600 No
Fi F
vV =V -V 2348 4600 No
FO F R
% 106 2000 No
R
% v 0 pc/ h (Equation 25-15 or 25-16)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2454 (Equation 25-18)
12A
FIl ow Entering Diverge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2454 4400 No
12
Level of Service Deternination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 11.9 pc/m/lIn

R 12 D
Level of service for ranp-freeway junction areas of influence B

Speed Estimation

I nternedi ate speed vari abl e, D = 0.438

Space mean speed in ranmp influence area, SS = 52.1 nph
Space mean speed in outer | anes, SR = NA nph
Space mean speed for all vehicles, SO = 52.1 nph
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Phone:
E-mail :

HCS+:

Fax:

Mer ge Anal ysis

Ramps and Ranp Junctions Rel ease 5.4

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:
Freeway/ Di r

Juncti on:

Jurisdiction:
Anal ysi s Year:
Descri ption:

Josh Anderson

Davi d Evans & Associ at es,
10/ 14/ 2011

PM Peak Peri od

of Travel: US 26 Eastbound
Br ookwood | nt erchange
ODOoT
2025

East bound On-ranp from Br ookwood

Freeway Dat a

I nc.

Type of anal ysis

Nunmber of

Vol une on freeway

Si de of freeway

Nunmber of

Vol une on ranp

Mer ge
l anes in freeway 2
Free-fl ow speed on freeway 60.0 nph
2180 vph
On Ranp Data
Ri ght
| anes in ranp 1
Free-fl ow speed on ranp 35.0 nph
800 vph
Length of first accel/decel |ane 410 ft
Length of second accel/decel | ane ft
Adj acent Ranp Data (if one exists)

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp exist? No
Ranp

Ranp

Ranp

Ranp

Conversion to pc/h Under

Junction Conponents Fr eeway
Vol une, V (vph) 2180
Peak- hour factor, PHF 0. 95
Peak 15-mi n vol une, v15 574
Trucks and buses 1
Recreati onal vehicles 0
Terrain type: Level
G ade %
Length m
Trucks and buses PCE, ET 1.5
Recreati onal vehicle PCE, ER 1.2

Ranp

800

0.95

211

1
0

Level

=
N U1

vph

ft

Base Condi ti ons

%

Adj acent
Ranp

%
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Heavy vehicle adjustnent, fHV 0. 995 0. 995
Driver popul ation factor, fP 1.00 1.00
Flow rate, vp 2306 846 pcph

Estimati on of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 1. 000 Usi ng Equation O
FM

v =v (P ) = 2306 pc/ h
12 F FM

Capacity Checks

Act ual Maxi mum LOS F?
v 3152 4600 No
FO
% % 0 pc/ h (Equation 25-4 or 25-5)
3 or av34
I's v v > 2700 pc/h? No
3 or av34
I's Y \Y >1.5v /2 No
3 or av34 12
If yes, v = 2306 (Equation 25-8)
12A
Fl ow Entering Merge Influence Area
Act ual Max Desirabl e Vi ol ati on?
% 2306 4600 No
R12
Level of Service Deternination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 27.1 pc/m/lIn
R R 12 A

Level of service for ranp-freeway junction areas of influence C

Speed Estimation

I nternedi ate speed vari abl e, M = 0.383

Space mean speed in ranp influence area, SS = 53.1 nmph
Space mean speed in outer | anes, SR = NA nmph
Space mean speed for all vehicles, SO = 53.1 nph
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Phone:
E-mail :

HCS+:

Anal yst:
Agency/ Co. :

Dat e perforned:
Anal ysis tinme period:

Freeway/ Di r

Juncti on:

of Travel:

Jurisdiction:
Anal ysi s Year:

Descri ption:

West bound 1-1ane Of-ranp to Northbound Hel veti a

Josh Ander son

Fax:

Di verge Anal ysi s

Davi d Evans & Associ at es,

10/ 13/ 2011
PM Peak

US 26 West bound

Br ookwood | nt erchange

ODOT
2025

Freeway Dat a

Type of anal ysis

Nunmber of

l anes in freeway

Free-fl ow speed on freeway
Vol une on freeway

Si de of freeway

Nunmber of

| anes in ranp
Free- Fl ow speed on ranp

Vol une on ranp

Length of first accel/dece
Length of second accel/dece

| ane
| ane

Adj acent

Does adj acent
Vol une on adj acent
Position of adjacent
Type of adjacent
Di stance to adj acent

ranp

Junction Conponents

Vol une, V (vph)
Peak- hour factor, PHF

Peak 15-m n vol une,

Trucks and buses

Recr eati onal

vehi cl es

Terrain type:

Gr ade

Length
Trucks and buses PCE, ET
Recr eati onal

v15

ranp exist?
ranp

ranp