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4. EXISTING CONDITIONS ANALYSIS

This memorandum summarizes the existing traffic conditions for I-5 Exits 40 and 43. It also
identifies potential constraints found within the interchange management study area (IMSA).
The IMSAs, shown in Figure 4-1a and Figure 4-1b, generally encompass the existing
interchanges and the surrounding areas they serve.

The assessment of traffic conditions includes development of existing traffic volumes,
assessment of traffic operations, a review of historical crash patterns, and a summary of
operational and geometric deficiencies.

4.1. Average Daily Traffic Volumes

The average daily traffic (ADT) volumes for the I-5 mainline and interchange ramps are
currently available for the year 2011 and are summarized in Table 4-1. As the primary access to
the City of Gold Hill, ramp volumes at Exit 40 are higher than Exit 43.

Table 4-1. Average Daily Traffic Volumes (2011)

Location Description Volume

Interstate 5
North of I-5 Exit 43 33,100 vpd
Between I-5 Exits 40 and 43 32,800 vpd
South of I-5 Exit 40 33,900 vpd
Northbound Off-Ramp 1,780 vpd
Northbound On-Ramp 1,320 vpd
Southbound Off-Ramp 1,140 vpd
Southbound On-Ramp 1,800 vpd
Northbound Off-Ramp 310 vpd
Northbound On-Ramp 480 vpd
Southbound Off-Ramp 410 vpd
Southbound On-Ramp 310 vpd

vpd = vehicles per day

Source: 2011 Transportation Volume Tables, Oregon Department of Transportation

4.2. Turning Movement Counts

Traffic volume data collected for this project consisted of 16-hour turning movement
classification counts’ collected at 15-minute intervals during the 6:00 to 9:00 AM and 2:00 to

! The classification counts included full Federal Highway Administration (FHWA) 13-class vehicle classifications.
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6:00 PM periods and hourly intervals the remainder of the time. Table 4-2 below provides a list
of all intersection count locations, the type of count and the date they were collected.

Traffic counts at the five Interchange 40 management area intersections were conducted on
October 24 and November 14, 2012. Traffic counts at the six Interchange 43 management area
intersections were conducted on October 22 and 23, 2012 and January 8, 2013.

Table 4-2. Vehicle Count Locations and Types

Location Type of Count Count Date
Access Rd & Blackwell Rd (OR 99) 16-hour (06:00 - 22:00), turning movement, classification 10/24/2012
Access Rd & Lampman Rd 16-hour (06:00 - 22:00), turning movement, classification 10/24/2012
Access Rd & I-5 NB Ramps 16-hour (06:00 - 22:00), turning movement, classification 11/14/2012
Access Rd & I-5 SB Ramps 16-hour (06:00 - 22:00), turning movement, classification 10/24/2012
Access Rd & Old Stage Rd 16-hour (06:00 - 22:00), turning movement, classification 10/24/2012

I-5 Exit 43

OR 99/0R 234 & N. River Rd 16-hour (06:00 - 22:00), turning movement, classification 10/23/2012
OR 99/0R 234 & Lampman Rd 16-hour (06:00 - 22:00), turning movement, classification 1/8/2013

OR 99/0R 234 & Main St 16-hour (06:00 - 22:00), turning movement, classification 10/22/2012
Main St & I-5 NB Ramps 16-hour (06:00 - 22:00), turning movement, classification 10/22/2012
Main St & I-5 SB Ramps 16-hour (06:00 - 22:00), turning movement, classification 10/22/2012
Main St & Profetta Ln 16-hour (06:00 - 22:00), turning movement, classification 10/22/2012

The traffic volume data from both interchange management areas was examined to determine
a common peak hour for all of the intersections at each interchange, which is the one-hour
period when the sum of volumes entering at all management area intersections is highest. The
common peak hour for both IMSAs was found to occur between 3:30 and 4:30 pm. The peak
hour at each intersection may or may not correspond to the common peak hour but were
generally within 15 minutes of the common peak.

4.3. Design Hourly Volumes

ODOT generally requires that transportation facilities be analyzed under design hourly volumes
(DHVSs), known as 30th highest hour volumes. The 30th highest hour volumes are used in traffic
operations analysis so that results are valid for all but a few hours of the year. The procedure
for determining 30" highest hour volumes is specified in ODOT’s Analysis Procedures Manual
(APM)? and briefly described below.

The 30th highest hour traffic volumes are calculated by multiplying the peak hour volumes by a
seasonal factor. The seasonal factor for I-5 mainline volumes was derived from on-site

2 Analysis Procedures Manual, Oregon Department of Transportation, Transportation Development Division Planning Section,
Transportation Planning and Analysis Unit, Salem, Oregon, April, 2006, Section 4.3.

I-5 Exits 40 and 43 (Gold Hill): Interchange Area Management Plans 2
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automatic traffic recorder (ATR) data from station 15-001 located between I-5 Exits 40 and 43.
Local road seasonal factors were derived from a combination of data from ATRs for comparable
facilities (stations 36-005 and 22-012) since no appropriate sources were available in the study
area. Ramp-related movements used a combination of mainline factors and local road factors
calculated from on-site and characteristic ATR data. The data used in calculating the seasonal
factors is included in Appendix A (available upon request).

Peak hour count data was seasonally adjusted and volumes were balanced to achieve a uniform
dataset for analysis. Because all but one count was conducted in 2012 (the baseline analysis
year), an annual growth adjustment was not applied. The one intersection count collected in
January 2013 was balanced to match the other data collected in the fall of 2012. Figure 4-2a
and Figure 4-2b show the existing balanced PM peak hour volumes developed for this project.

4.4. Operational Criteria

Transportation engineers have established various methods for measuring traffic operations of
roadways and intersections. Most jurisdictions use either volume-to-capacity (v/c) ratio or level
of service (LOS) to establish performance criteria. Both the LOS and v/c ratio concepts require
consideration of factors that include traffic demand, capacity of the intersection or roadway,
delay, frequency of interruptions in traffic flow, relative freedom for traffic maneuvers, driving
comfort, convenience, and operating cost.

Volume-to-Capacity (V/C) Ratio

A comparison of traffic volume demand to intersection capacity is one method of evaluating
how well an intersection is operating. This comparison is presented as a v/c ratio. A v/c ratio of
less than 1.00 indicates that the volume is less than capacity. When it is closer to 0, traffic
conditions are generally good, with little congestion and low delays for most intersection
movements. As the v/c ratio approaches 1.00, traffic becomes more congested and unstable,
with longer delays.

Level of Service (LOS)

Level of service is also a widely recognized and accepted measure and descriptor of traffic
operations. At both stop-controlled and signalized intersections, LOS is a function of control
delay, which includes initial deceleration delay, queue move-up time, stopped delay, and final
acceleration delay. Six standards have been established, ranging from LOS A, where there is
little or no delay, to LOS F, where there is delay of more than 50 seconds at unsignalized
intersections, or more than 80 seconds at signalized intersections.

It should be noted that, although delays can sometimes be long for some movements at a
STOP-controlled intersection, the v/c ratio may indicate that there is adequate capacity to
process the demand for that movement. For this reason, it is important to examine both v/c
ratio and LOS when evaluating overall intersection operations. Both are reported in the
following section.

I-5 Exits 40 and 43 (Gold Hill): Interchange Area Management Plans 3
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95" percentile Queues

In addition to the operational criteria that measure intersection performance, it is also
important to examine queuing and where demand may exceed available storage. Queues that
spill out of storage bays and into adjacent travel lanes impair intersection performance by
reducing capacity and creating potential safety concerns. Queues may also extend from one
intersection through another upstream intersection which also impairs performance. The 95
percentile queue length (meaning 95 percent of all queues will be shorter) is used for this
analysis.

4.5. Operational Standards

The OHP has established several policies that enforce general objectives and approaches for
maintaining highway mobility. Of these policies, the Highway Mobility Policy (1F) establish
maximum v/c ratio targets> for peak hour operating conditions for all highways in Oregon based
on the location and classification of the highway segment being examined. The OHP policy also
specifies that the v/c ratio targets be maintained for ODOT facilities through a 20-year horizon.

The three state highways within the study area are all are located within the recently formed
Middle Rogue Metropolitan Planning Organization (MPO): I-5 (interstate highway), OR 234
Spur/Access Road (district level highway), and Main Street (local interest road). The ODOT v/c
ratio target assumed for I-5 and the ramp terminals is 0.85 while the target for OR 234
Spur/Access Road and Main Street is 0.95.

Jackson County has also established performance standards based on v/c ratio. These
standards are outlined in the Jackson County TSP (0.95 inside the MPO boundary and 0.85
outside the MPO boundary). The County TSP language states that “where one or more
approaches is maintained by a city or ODOT, the more restrictive of the County’s or other
agency’s performance standards will be applied.” Since the management area intersections are
assumed to be within the MPO boundary, the state target for district and local roads (0.95) is
equivalent to the County standard. However, at the ramp terminals the more restrictive ramp
terminal target (0.85) will be applied. Table 4-3 presents the applicable jurisdictional
performance measures.

3 Oregon Highway Plan Policy 1F Revisions (Adopted December 21, 2011), ODOT, Table 6: Volume to Capacity Ratio Targets for
Peak Hour Operating Conditions
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Table 4-3. Performance Measures

Applicable Jurisdictional Performance Measures
Location opoT* Jackson Countyz
Access Rd & Blackwell Rd (OR 99) Not applicable V/C<=0.95
Access Rd & Lampman Rd Not applicable V/C<=0.95
I-5 NB Ramp Terminal V/C<=0.85 V/C<=0.95
I-5 SB Ramp Terminal V/C<=0.85 V/C<=0.95
Access Rd & Lampman Rd Not applicable V/C<=0.95
OR 99/0R 234 & N. River Rd V/C<=0.95 V/C<=0.95
OR 99/0R 234 & Lampman Rd V/C<=0.95 V/C<=0.95
OR 99/0R 234 & Main St V/C<=0.95 V/C<=0.95
I1-5 NB Ramp Terminal V/C<=0.85 V/C<=0.95
I-5 SB Ramp Terminal V/C<=0.85 V/C<=0.95
Main St & Profetta Ln Not Applicable V/C<=0.95

Notes:

1. Table 6: Volume to Capacity Ratio Targets for Peak Hour Operating Conditions, 1999 Oregon Highway Plan, Mobility
Policy Revisions, 2011.

2. Jackson County Transportation System Plan.

4.6. Traffic Operations Analysis Procedures

All operations were evaluated using the methodology outlined in the 2010 Highway Capacity
Manual (HCM) along with the procedures outlined in ODOT’s Analysis Procedures Manual
(APM). The Synchro/SimTraffic analysis software was selected to perform the intersection
analysis since it can provide the v/c ratio and LOS output of an HCM analysis and consider the
systematic interaction of the intersections with regard to queuing and delays.

Synchro is a macroscopic model similar to the Highway Capacity Software (HCS), and like the
HCS, is based on the 2010 HCM. The Synchro model evaluates traffic operations for signalized
and unsignalized intersections under coordinated and uncoordinated traffic control . The v/c
ratios and LOS presented in this report are based on the Synchro model output. None of the
intersections are currently signalized.

SimTraffic animates traffic flow based on input volumes and signal timing and allows viewing of
traffic flow under saturated traffic conditions where traffic may spill over from one intersection
to another. Itis particularly effective at evaluating closely spaced intersections. The SimTraffic
model was run multiple times using different arrival patterns to determine how sensitive traffic
operations are to subtle variations in traffic flows. The 95t percentile queues from the
SimTraffic model are presented in this report.

As noted above, the results from both Synchro and SimTraffic are reported in this document.
Because these programs evaluate operations using different methodologies, the analysis results

I-5 Exits 40 and 43 (Gold Hill): Interchange Area Management Plans 5



Technical Memorandum #4: Existing Conditions May 2015

sometimes vary; however, the differences are generally minor unless saturated or congested
conditions are present. Under saturated conditions, SimTraffic queuing and delays present
results that reflect how congested intersections impact each other, while Synchro represents
intersection performance in isolation and may reflect better performance results.

4.7. Existing Traffic Operations

Existing (2012) PM peak hour traffic operations were evaluated at the management area
intersections and for the freeway segments where ramp traffic is entering (i.e., merging) or
exiting (i.e., diverging) the mainline traffic stream. Operations are described in the following
sections and the detailed analysis worksheets are presented in Appendix B (available upon
request).

4.7.1. Intersection Operations

Table 4-4 summarizes the results of the traffic operations analysis and Figure 4-3a and

Figure 4-3b presents v/c ratios and LOS performance by lane group for the area intersections.
While all lane groups are shown in the figure, only the controlling movement* is shown in the
table. Controlling movements at unsignalized intersections are typically the minor-street left
turns or, in the case of single-lane approaches, the minor street approaches. These movements
are required to yield to all other movements at the intersection and thus are subject to the
longest delays and have the least capacity. Left turns from the major street are also subject to
delays, since motorists making these maneuvers must also yield to oncoming major-street
traffic.

Analysis for the PM peak period shows that all of the intersections in both the Exit 40 and 43
IMSAs currently meet applicable mobility thresholds.

Based on the SimTraffic simulation, none of the 95™ percentile queues exceed available storage
or extend beyond the nearest upstream intersection at any of the IMSA intersections. The lane
group with the most significant queuing is the northbound approach to the intersection of
Access Road and Blackwell Road (OR 99) near Exit 40. For this lane group, the 95t percentile
gueue extends 125 feet, short of the nearest public access with Access Road (300 feet south of
the intersection). Existing storage on interchange ramps provides adequate distance for safe
stopping sight distance based on the 95t percentile queues. The ramp with the longest queuing
is the southbound off-ramp at Exit 43 with queues extending 75 ft.

* The movement with the worst v/c ratio

I-5 Exits 40 and 43 (Gold Hill): Interchange Area Management Plans 6
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Table 4-4. Existing (Year 2012) PM Peak Hour Traffic Operations
Controlling Operational
Intersection Movement' Vv/C Ratio’ Los® Targets3

Access Rd at Blackwell Rd (OR 99) NB L/R 0.55 C V/C<=0.95
Access Rd at Lampman Rd EBL/R 0.06 B V/C<=0.95
Access Rd at I-5 NB Ramps WB L/T/R 0.29 B V/C<=0.85
Access Rd at I-5 SB Ramps EB L/T/R 0.20 B V/C<=0.85
Access Rd at Old Stage Rd EBL/R 0.07 B V/C<=0.95

OR 99/0OR 234 at N. River Rd * EB T/R 0.05 A V/C <=0.95
OR 99/0OR 234 at Lampman Rd SBL/R 0.02 A V/C<=0.95
OR 99/0R 234 at Main St *° NB L/R 0.09 A V/C<=0.95
Main St at I-5 NB Ramps WB L/T/R 0.03 A V/C<=0.85
Main St at I-5 SB Ramps EB L/T/R 0.07 A V/C<=0.85
Main St at Profetta Ln EBL/T 0.02 A V/C<=0.95

I-5 Exit 40

I-5 Exit 43

Acronyms: EB = eastbound; WB = westbound; NB = northbound; and SB = southbound. L = left; T = through; and R = right.

Notes:

1. Atunsignalized intersections the results are reported for the movement with the worst v/c ratio.

2. The v/cratios and LOS are based on the results of the macrosimulation analysis using Synchro, which cannot account for the influence of
adjacent intersection operations.

3. The Jackson County Transportation System Plan (TSP) designates the traffic operations standard as the more restrictive of County and
ODOT targets for intersections with one or more approaches maintained by ODOT.

4. .Intersection operations analyzed with alternative geometric configurations to meet HCM methodology.

5. Intersection operations based on HCM 2000 methodology.

Source: David Evans and Associates, Inc.

Queuing

Table 4-5 summarizes queuing results for intersection movements that must stop or yield the
right of travel to other traffic flows. The study intersections appear to have adequate capacity
and storage for the current demand.

Preliminary Signal Warrants

Although there are no existing operational deficiencies, preliminary signal warrants were
evaluated at the two locations whose volumes approached the 70% warrant volume level:
Access Road at Blackwell Road (OR 99) and Access Road at the I-5 Northbound Ramps. Neither
location satisfied the preliminary signal warrants.

N
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Table 4-5. Existing (Year 2012) 95" Percentile Queues

Approach & 95" percentile Available
Intersection Movement Queue (ft.) Storage (ft.)*
I-5 Exit 40
WB L/T 50 600
Access Rd at Blackwell Rd (OR 99)
NB L/R 125 300
EB L/R 50 350
Access Rd at Lampman Rd
NB L/T 25 150
WB L/T/R 100 850°
Access Rd at I-5 NB Ramps
NB L/T 25 540
EB L/T/R 75 800
Access Rd at I-5 SB Ramps
SBL/T 50 540
EBL/R 75 425
Access Rd at Old Stage Rd 7
NB L 25 40
I-5 Exit 43
EBT 50 250
OR 99/0R 234 at N. River Rd EBR 25 50°
NB L 25 25°
EB L/T 25 650
OR 99/0R 234 at Lampman Rd
SB L/R 50 >1200
_ EB T/R 50 380
OR 99/0R 234 at Main St
NB L/R 50 330
WB L/T/R 50 1000’
Main St at I-5 NB Ramps
NB L/T 25 600
. EB L/T/R 75 1100
Main St at I-5 SB Ramps
NB T/R 50 75
. EBL/T 25 >1200
Main St at Profetta Ln
SB L/T 25 75

Acronyms: EB = eastbound; WB = westbound; NB = northbound; and SB = southbound. L = left; T = through; and R = right.

Notes:
1. Storage distance reflects spacing to the next public access point.
2. Storage distance reflects length of travel lane or turn bay.

Source: David Evans and Associates, Inc.

4.7.2. Merge and Diverge Operations

It is also important to evaluate how the interchange ramps interact with the mainline freeway
traffic on I-5 through an analysis of the points where traffic enters, or merges, onto the highway
and where it exits, or diverges, from the highway. Analyses of freeway sections at both
interchanges were conducted in accordance with the methodology prescribed in ODOT’s APM
to determine v/c ratio performance for the design hour between 3:30 and 4:30 PM.

Table 4-6 summarizes the results of the freeway operations analysis for both interchanges. The
merge and diverge analyses show that the freeway and the merge and diverge points

I-5 Exits 40 and 43 (Gold Hill): Interchange Area Management Plans 8
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associated with the both interchanges are currently operating well below the mobility target of

0.85.

Table 4-6. Existing (Year 2012) Freeway Operations

I-5 Northbound

I1-5 Southbound

Direction/Location

Mainline: South of Exit 40
Diverge: Exit 40 Northbound Off Ramp
Mainline: Between Exit 40 Ramps
Merge: Exit 40 Northbound On Ramp
Mainline : North of Exit 40

Mainline : South of Exit 43
Diverge: Exit 43 Northbound Off Ramp
Mainline: Between Exit 43 Ramps
Merge: Exit 40 Northbound On Ramp
Mainline: North of Exit 43

V/C Ratio™?

0.34
0.09
0.30
0.33
0.32

0.32
0.01
0.31
0.33
0.32

Direction/Location

Mainline: North of Exit 40
Diverge: Exit 40 Southbound Off Ramp
Mainline: Between Exit 40 Ramps
Merge: Exit 40 Southbound On Ramp
Mainline: South of Exit 40

I-5 Exit 43

Mainline: North of Exit 43
Diverge: Exit 43 Southbound Off Ramp
Mainline: Between Exit 43 Ramps
Merge: Exit 43 Southbound On Ramp
Mainline: South of Exit 43

V/C Ratio™?

0.28
0.29
0.02
0.28
0.29

0.29
0.02
0.28
0.29
0.28

Notes:

1. The v/c ratios for the merge/diverge analysis are calculated based on the methodologies outlined in ODOT’s Analysis Procedures Manual.
2. The design hour is the hour between 3:30 and 4:30 PM, which coincides with non-freeway system peaking.

Source: David Evans and Associates, Inc.

4.8. Safety Analysis

A safety analysis was conducted to determine whether any significant, documented safety
issues exist within the management area and to inform future measures or general strategies
for improving overall safety. This analysis includes a review of crash records, critical crash
rates, and ODOT Safety Priority Index System (SPIS) data.

4.8.1. 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, 2007, and December 31, 2011, which
were the five most recent full years for which crash data were available at the time of the
analysis. The reports are contained in Appendix C (available upon request).

I-5 Exit 40

There were 39 crashes reported within in the Exit 40 IMSA during the 5-year analysis period as
summarized in Table 4-7. Two of the reported crashes resulted in a fatality, one resulted in a
serious injury, and 19 resulted in a minor injury(s). Very few (2) of the reported crashes were
attributed to alcohol, but approximately one-third of crashes were attributed to speed.

I-5 Exits 40 and 43 (Gold Hill): Interchange Area Management Plans
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Table 4-7. 1-5 Exit 40 IMSA Crash Summary (2007-2011)

Severity Crash Type
= >
c n e ] 0o
S| & 3 £ £ 2
) > c o | = Y
w | © | = e | @ a5
© 5 (%) o Q - o
E| 2| 3 - o | 2 s ° 8
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. g ] | E| 8| 5| ¢ s|s5| 8|8 8| 85| &
Intersection o N~ gl s &l e&glglé6dl2laglaglzl=z2] =8

Intersections

Access Rd & Blackwell Rd 4 10% | 1 3 0 0 1 0 2 0 0 0 1 0.32
Access Rd & Lampman Rd 0 0% 0 0 0 0 0 0 0 0 0 0 0 0.00
Access Rd & I-5 NB Ramps 7 |18%| 3|3 || 2|4a]of|1|0o|o0o]o0o]o
Access Rd & I-5 SB Ramps 0 0% 0 0 0 0 0 0 0 0 0 0 0 0.00
Access Rd & Old Stage Rd 0 0% 0 0 0 0 0 0 0 0 0 0 0 0.00
Subtotal 11 28% | 4 6 1 2 5 0 3 0 0 0 1 -

Segments

| | |
Between Blackwell & LampmanRd| 2 | 5% | 1 | 1 ]o ol 1ol 10000 166

I-5 Northbound 477747 77‘
Mainline south of I-5 NB Off Ramp | 6 15%
I-5 NB Off Ramp 5 13%
Mainline between Off & On Ramp 1 3%
I1-5 NB On Ramp 1 3%
Mainline north of I-5 NB Ramp 0 0%
Subtotal 13 | 33%
I-5 Southbound

N[([©Q r - - b
o o o & -
A O O O NN
Nl ON N
N|©O O O -
N|©O ©O O
Q|0 o o o o
Q|0 o o o o
\

Mainline north of I-5 SB Off Ramp 1 3% 0 1 0 0 0 1 0 0 0 0 0 -
I-5 SB Off Ramp 1 3% 0 0 1 0 1 0 0 0 0 0 0 -
Mainline between Off & On Ramp 0 0% 0 0 0 0 0 0 0 0 0 0 0 -
I-5 SB On Ramp 3 8% 2 1 0 1 2 0 0 0 0 0 0 -
Mainline south of I-5 On Ramp 8 21% | 3 5 0 0 8 0 0 0 0 0 0 -
Subtotal 13 | 33% | 5 7 1 1 11 1 0 0 0 0 0 0.56
Totals 39 |100% | 17 | 19 3 7 22 3 4 2 0 0 1 -
Percent of Total Crashes 44% | 49% | 8% | 18% |56% | 8% |10% | 5% | 0% | 0% | 3% -
Notes:

1. Highway Safety Manual Part B methodology was used to calculate critical crash rates for signalized and unsignalized intersections. Where
the observed rate exceeds the critical crash rate, the observed rate is
2. Aserious injury crash occurred and is combined with fatal crashes due to the severity.

Source: ODOT Transportation Development Division, Transportation Data Section, Crash Analysis and Reporting Unit

Only two of the study area intersections had reported crashes during the 5-year analysis period:
Access Road at Blackwell Road (4 crashes) and Access Road at I-5 Northbound Ramps (7
crashes). One crash resulted in a severe (debilitating) injury and six others resulted in minor
injuries. Crash types varied at both intersections with no consistent patterns.

The segment of Access Road between Blackwell Road and Lampman Road was the only stretch
of roadway with crashes between intersections. The calculated crash rate for this segment is

I-5 Exits 40 and 43 (Gold Hill): Interchange Area Management Plans 10
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1.66 crashes per million vehicle miles of travel. While only 2 crashes occurred on this segment,
the higher rate is large due to the short distance and relatively low volumes of traffic between
Blackwell Road and Lampman Road.

Along I-5 within the IMSA, there was a relatively low frequency of crashes. In the 5-year
analysis period, there were 26 freeway crashes, 13 in the northbound direction, and 13 in the
southbound. The 5-year crash rate for the northbound freeway segment is 0.50 crashes per
million vehicle miles traveled (crashes/mvmt), and the southbound segment is 0.56
crashes/mvmt. These crash rates are comparable with the statewide average crash rates for
interstate freeways of 0.40 crashes/mvmt; however, higher rates are typically expected
adjacent to ramp connections when compared to mainline segments. The most common crash
type reported for mainline crashes was fixed object collisions (62%). Eleven of the fixed object
crashes occurred in the southbound direction, with the remaining 5 occurring in the
northbound direction. Four of these fixed object crashes occurred during icy conditions, five
were attributed to excessive speed for roadway conditions, and two involved both ice and
excessive speed. One fatal injury, fixed object crash occurred just past the southbound off
ramp, which was attributed to driver fatigue. Another fatal injury, rear-end crash occurred
south of the northbound off ramp. Neither of the fatal injury crashes was alcohol related.

I-5 Exit 43

There were 32 crashes reported within in the IMSA during the 5-year analysis period. Table 4-8
summarizes the crash data for I-5 Exit 43. One of the reported crashes resulted in a serious
injury, and 8 resulted in a minor injury(s). Similar to I-5 Exit 40, approximately one-third of
crashes were attributed to speed.

None of the intersection had reported crashes in the 5-year analysis period.

Only one non-freeway segment, OR 99/0R 234 between Lampman Road and N. River Road, had
2 reported fixed object crashes. The calculated crash rate for this segment is 3.72 crashes per
million vehicle miles of travel. While only 2 crashes occurred on this segment, the higher rate is
large due to the short distance and relatively low volumes of traffic on this segment. The two
crashes occurred at the bridge, with no injuries reported.

I-5 Exits 40 and 43 (Gold Hill): Interchange Area Management Plans 11
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Table 4-8. I-5 Exit 43 IMSA Crash Summary (2007-2011)

Severity Crash Type
> ~ g
c 7 te o (1) £
o
°| 2|3 Z| £ )
[} N c o = (]
8| g 8 @
S
E (8] g 8. E c o
© t. = ] i ' K] c
8 3 % S| '.g' 8| 8|2 g %
5 | €| | a|E|0O wlw|s|3s|B| &
L2 o u w o PO I = = 2|1 2|9 oe
= . e 2| T | 5|8 |®m| 2 ||| 8| 8| ¢ g @
. 2 6 ol £ | 28| 8| S|P s |8|s5|8|8|8&5| &2
S - 3 3
Intersection =.\° | S| 8| &| & | O | o |l |l 2 i)

Intersections . R R e

OR 99/0R 234 & N. River Rd 0 0% 0 0 0 ojojo|lO0O|jO|jO|jO|O]|O 0.00
OR 99/0R 234 & Lampman Rd 0 0% 0 0 0 o|jo0o|jo0|O0O|0O0]j]O0O]|JO0O|O0O0]O 0.00
OR 99/0R 234 & Main St 0 0% 0 0 0 ojojo|lO0O|jO|jO|jO|O]|O 0.00
Main St & I-5 NB Ramp Terminal 0 0% 0 0 0 0 0 0 0 0 0 0 0 0 0.00
Main St & I-5 SB Ramp Terminal 0 0% 0 0 0 ojojo|l0jO|jOjO|O]|O 0.00
Main St & Profetta Ln 0 0% 0 0 0 ojojo0o|lO0O|jO|jO]jO|O]|O 0.00
Subtotal 0 0% 0 0] 0 o|o|0|jo0|j0O0|O0O|O]|O0O]oO -

C
setween . Rver s ampmanvd | 2 | 6% | 2 | 0 | 0 | 0|2 |0 0 oo olo ol 3m
-

I-5 Northbound

Segments ‘ ‘ ‘
|

Mainline south of I-5 NB Off Ramp 8 25% | 6 2 0 1173|010 |0]|3|0]0O0 -
I-5 NB Off Ramp 0 0% 0 0 0 0 0 0 0 0 0 0 0 0 -
Mainline between Off & On Ramp 3 9% 2 1 0 0 1 0 2 0 0 0 0 0 -
I-5 NB On Ramp 3 9% 2 0 1 i112)J]0|0|0|O0O|O0O|O0]O -
Mainline north of I-5 NB Ramp 0 0% 0 0 0 0 0 0 0 0 0 0 0 0 -
Subtotal 14 44% | 10 | 3 1 2 6 0 3 0 0 3 0 0 0.34
I-5 Southbound ‘ ‘ ‘ ‘ ‘ ‘

Mainline north of I-5 SB Off Ramp 2 6% 0 2 0 0 2 0 0 0 0 0 0 0 -
I-5 SB Off Ramp 4 13% 2 2 0 1 1 0 1 0 0 1 0 0 -
Mainline between Off & On Ramp 1 3% 1 0 o|o|1|l0|0|]O0O|O0O|O|O0]O -
1-5 SB On Ramp 0 0% 0 0 0 0 0 0 0 0 0 0 0 0 -
Mainline south of I-5 On Ramp 9 28% | 7 2 0 3 2 0 2 0 0 1 0 1 -
Subtotal 16 | 50% | 3 5 0| 4|6|0|3|0]|0|2]|0]1 0.44
Totals 32 [100% | 15 | 8 1 6 (14| 0 6 0 0 5 0 1 -
Percent of Total Crashes 47%|25% | 3% |19%|44%| 0% [19%| 0% | 0% |16%| 0% | 3% -

Notes:

Highway Safety Manual Part B methodology was used to calculate critical crash rates for signalized and unsignalized
intersections. Where the observed rate exceeds the critical crash rate, the observed rate is

A serious injury crash occurred and is combined with fatal crashes due to the severity.

Source: ODOT Transportation Development Division, Transportation Data Section, Crash Analysis and Reporting Unit

I-5 Exits 40 and 43 (Gold Hill): Interchange Area Management Plans 12
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Along Interstate 5 within the IMSA, there was a low frequency crashes. In the 5-year analysis
period, there were 30 freeway crashes with 14 in the northbound direction, and 16 in the
southbound. This translates to 6 freeway crashes per year, both directions combined. The 5-
year crash rate for the northbound freeway segment is 0.34 crashes per million vehicle miles
traveled (crashes/mvmt), and the southbound segment is 0.44 crashes/mvmt. These crash
rates are comparable with the statewide average crash rates for interstate freeways of 0.40
crashes/mvmt; however, higher rates are typically expected adjacent to ramp connections
when compared to mainline segments. Fixed object collisions were the most common crash
type among mainline crashes (40%). Six fixed object crashes occurred in each of the
southbound and northbound directions. Three of these fixed object crashes occurred during icy
conditions, and 4 were attributed to excessive speed for roadway conditions or reckless
behavior. One serious injury, fixed object crash occurred near the northbound off ramp.

4.8.2. Network Screening of Crash Sites

The Highway Safety Manual (HSM) provides guidance on how to identify crash sites within a
study area that have greatest potential “to realize a reduction in crash frequency with
implementation of a countermeasure.” A variety of network screening techniques are provided
for study areas. These techniques rely on grouping crash sites by general characteristics
(intersection, segment) and by specific features, such as traffic control (signal versus STOP sign)
number of approaches, or travel lanes. Once grouped, the various screening techniques rank
the individual locations using statistical analysis of the data within that specific sample of crash
sites. The selection of the applicable screening process depends on a variety of data factors but
most screening options provide similar results.

The two interchanges have relatively small sets of crash data with 39 crashes in the entire
Exit 40 IMSA and 32 crashes in the entire Exit 43 IMSA. Most of these crashes occurred on
mainline freeway or on the freeway ramps. At Exit 40, two intersections had a combined 11
crashes and one segment had 2 crashes. At Exit 43, one segment had 2 crashes. No other
locations had reported crashes.

With this small number of crash sites, the network screening methods cannot effectively be
applied because, once sorted, there are too few locations with similar characteristics to
effectively apply the formulas. Therefore, application of countermeasures will be considered
for all of the reported crash sites as well as locations with other identified safety deficiencies.

4.8.3. 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 of crashes observed, while taking traffic volume into account. When a
segment is ranked in the worst (top) 10% of the index, a crash analysis is typically warranted
and corrective actions are considered. There are no segments of Interstate 5 within the IMSA
that are identified in the worst 10% of the most recent (2011) SPIS rankings.

I-5 Exits 40 and 43 (Gold Hill): Interchange Area Management Plans 13
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4.9. Summary of Existing Deficiencies

Existing deficiencies identified through the operational and safety analyses are summarized in
Table 4-9.

Table 4-9. Summary of Existing Deficiencies

Deficiency |Location Related Goals
Safety
Safety I-5 Exit 40 = Safety

= 4 fixed object crashes on the I-5 Northbound off ramp, one resulting in a
serious injury crash during the 5-year analysis period
= 8 fixed object crashes occurred south of the I-5 Southbound on ramp during
the 5-year analysis period:
= Highest crash segments/Intersections:
- I-5 mainline south of I-5 Southbound on ramp (8 crashes)
- I-5 mainline south of I-5 Northbound off ramp (6 crashes — 1 fatal)
- I-5 Northbound Ramp Terminal intersection with Access Road(7 crashes)
I-5 Exit 43
= Highest crash segments/Intersections:
- I-5 mainline south of I-5 Northbound off ramp (8 crashes)
- I-5 mainline south of I-5 Southbound on ramp (9 crashes)

Attachments:

Figure 4-1 (a&b). Project Vicinity and Study Area

Figure 4-2 (a&b). Existing Conditions (2012) PM Peak Hour Volumes

Figure 4-3 (a&b). Existing Conditions (2012) Traffic Operations and Lane Configurations

Appendix A. Traffic Seasonal Factor
Appendix B. Traffic Operations Worksheets
Appendix C. ODOT Crash Analysis Reports (January 1, 2007 through December 31, 2011)

I-5 Exits 40 and 43 (Gold Hill): Interchange Area Management Plans 14
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Access Road @ Blackwell
Road (OR 99)

© Google 2013

Access Road @ Lampman
Road

Access Road @ Old Stage

Access Road @ I-5 NB Ramps
Road
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Legend Existing (2012)
%’ Allowable Movement b STOP Controlled Approach PM Peak Hour Volumes
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OR 99/0R 234 @ N. River
Road

OR 99/0R 234 @ Lampman

Road
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DRAFT Figure 4-2b

Legend Existing (2012)
%’ Allowable Movement b STOP Controlled Approach PM Peak Hour Volumes
. . I-5 Exit 43

TEV: Total Entering Volume /A Yield controlled Movement
### PM Peak Hour Turning Movement Volume | —) ] (—]




Access Road @ Blackwell Road
(OR 99)
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HCM 2010 TWSC

Interchange 40

10: Access Rd & 2nd Ave (OR 99 and OR 234)/Blackwell Rd (OR 99) 3/13/2013

Intersection

Intersection Delay, s/veh 8.3

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 55 205 75 80 235 35

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free  Free  Free  Free Stop Stop

RT Channelized None None None None None None

Storage Length 0 0 0 0

Median Width 0 0 12

Grade, % 0% 0% 0%

Peak Hour Factor 088 0.8 088 088 0.88 0.88

Heavy Vehicles, % 0 0 2 3 1 0

Mvmt Flow 62 233 85 91 267 40

Number of Lanes 1 0 0 1 1 0

Major/Minor Major 1 Major 2

Conflicting Flow All 0 0 295 0 440 179
Stage 1 - - - - 179 -
Stage 2 - 261 -

Follow-up Headway - - 2218 - 3.509 3.3

Pot Capacity-1 Maneuver 1266 576 869
Stage 1 - - - - 854 -
Stage 2 - 785 -

Time blocked-Platoon, % - - 0 - 0 0

Mov Capacity-1 Maneuver - - 1266 - 535 869

Mov Capacity-2 Maneuver - - - - 535 :
Stage 1 854
Stage 2 - - - - 729 -

Approach EB WB NB

HCM Control Delay, s 0 3.9 18.8

HCM LOS - - C

Minor Lane / Major Mvmt NBLn1 EBT EBR WBL WBT

Cap, veh/h 563 1266 -

HCM Control Delay, s 18.8 - - 8.049 0

HCM Lane V/C Ratio 0.55 0.07 -

HCM Lane LOS C - - A A

HCM 95th-tile Q, veh 3.3 0.2 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Existing Conditions 5:00 pm 1/7/2013 2013 Synchro 8 Report

JOHE

Page 1



HCM 2010 TWSC

20: Access Rd & Lampman Rd

Intersection

Intersection Delay, s/veh 0.7

Movement EBL EBR  NBL NBT SBT SBR

Vol, veh/h 10 15 10 260 260 20

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop  Free  Free Free  Free

RT Channelized None None None None None  None

Storage Length 0 0 0 0

Median Width 12 0 0

Grade, % 0% 0% 0%

Peak Hour Factor 0.80 080 080 0.0 0.80  0.80

Heavy Vehicles, % 0 0 0 1 0 0

Mvmt Flow 12 19 12 325 325 25

Number of Lanes 1 0 0 1 1 0

Major/Minor Maijor 1 Major 2

Conflicting Flow All 688 338 350 0 - 0
Stage 1 338 - - - - -
Stage 2 350 - -

Follow-up Headway 3.5 3.3 2.2 - - -

Pot Capacity-1 Maneuver 415 709 1220 - - -
Stage 1 727 - - - - -
Stage 2 718 - -

Time blocked-Platoon, % 0 0 0 : : :

Mov Capacity-1 Maneuver 410 709 1220 - - -

Mov Capacity-2 Maneuver 410 - - - - -
Stage 1 727
Stage 2 709 - - - - -

Approach EB NB SB

HCM Control Delay, s 12 0.3 0

HCM LOS B - -

Minor Lane / Major Mvmt NBL  NBT EBLn1 SBT SBR

Cap, veh/h 1220 549

HCM Control Delay, s 7.981 0 12 - -

HCM Lane V/C Ratio 0.01 - 0.06

HCM Lane LOS A A B - -

HCM 95th-tile Q, veh 0.0 - 0.2

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Existing Conditions 5:00 pm 1/7/2013 2013

JOHE

Interchange 40

Synchro 8 Report



Interchange 40

HCM 2010 TWSC

30: Access Rd & IC 40 NB OFF Ramp 3/13/2013

Intersection

Intersection Delay, s/veh 44

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

Vol, veh/h 0 0 0 55 2 170 25 100 0 0 200 75

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free  Free  Free

RT Channelized None None None None None None None None None None None None

Storage Length 0 0 0 0 0 0 0 0

Median Width 0 0 0 0

Grade, % 0% 0% 0% 0%

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094

Heavy Vehicles, % 0 0 0 0 50 1 0 1 0 0 1 3

Mvmt Flow 0 0 0 59 2 181 27 106 0 0 213 80

Number of Lanes 0 0 0 0 1 0 0 1 0 0 1 0

Major/Minor Minor 1 Major 1 Major 2

Conflicting Flow All 413 453 106 293 0 0 106 0 0
Stage 1 160 160 - - - - - - -
Stage 2 253 293 - - - - - - -

Follow-up Headway 35 445 3309 2.2 - - 2.2 - -

Pot Capacity-1 Maneuver 599 438 951 1280 - - 1498 - -
Stage 1 874 683 - - - - - - -
Stage 2 794 592 - - - - - - -

Time blocked-Platoon, % 0 0 0 0 - - 0 - -

Mov Capacity-1 Maneuver 586 #0 951 1280 - - 1498 - -

Mov Capacity-2 Maneuver 586 #0 - - - - - - -
Stage 1 855 #0 - - - - - - -
Stage 2 794 #0 - - - - - - -

Approach WB NB SB

HCM Control Delay, s 11.2 1.6 0

HCM LOS B - -

Minor Lane / Major Mvmt NBL  NBT NBR WBLn1 SBL SBT SBR

Cap, veh/h 1280 - - 825 1498 - -

HCM Control Delay, s 7.872 0 - 12 0 - -

HCM Lane V/C Ratio 0.02 - - 029 - - -

HCM Lane LOS A A - B A - -

HCM 95th-tile Q, veh 0.1 - - 1.2 0.0 - -

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Existing Conditions 5:00 pm 1/7/2013 2013 Synchro 8 Report
JOHE Page 3



HCM 2010 TWSC

Interchange 40

40: Access Rd & IC 40 SB OFF Ramp 3/13/2013

Intersection

Intersection Delay, s/veh 49

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

Vol, veh/h 50 0 25 0 0 0 0 75 40 140 115 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Free Free Free Free Free Free Free Free  Free

RT Channelized None None None None None None None None None None None None

Storage Length 0 0 0 0 0 0 0 0

Median Width 0 0 0 0

Grade, % 0% 0% 0% 0%

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

Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0

Mvmt Flow 63 0 32 0 0 0 0 95 51 177 146 0

Number of Lanes 0 1 0 0 0 0 0 1 0 0 1 0

Major/Minor Minor 2 Maijor 1 Maijor 2

Conflicting Flow All 620 646 146 146 0 0 146 0 0
Stage 1 500 500 - - - - - - -
Stage 2 120 146 - - -

Follow-up Headway 3.5 4 3.3 2.2 - - 2.2 - -

Pot Capacity-1 Maneuver 455 393 906 1448 - - 1448 - -
Stage 1 613 546 - - - - - - -
Stage 2 910 780 - - -

Time blocked-Platoon, % 0 0 0 0 - - 0 - -

Mov Capacity-1 Maneuver 394 0 906 1448 - - 1448 - -

Mov Capacity-2 Maneuver 394 0 - - - - - - -
Stage 1 531 0
Stage 2 910 0 - - - - - - -

Approach EB NB SB

HCM Control Delay, s 14.2 0 4.3

HCM LOS B - -

Minor Lane / Major Mvmt NBL  NBT NBR EBLn1 SBL SBT SBR

Cap, veh/h 1448 485 1448 -

HCM Control Delay, s 0 - - 142 7833 0 -

HCM Lane V/C Ratio - 020 012 -

HCM Lane LOS A - - B A A -

HCM 95th-tile Q, veh 0.0 0.7 0.4 -

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Existing Conditions 5:00 pm 1/7/2013 2013 Synchro 8 Report

JOHE
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HCM 2010 TWSC

50: Old Stage Rd & Access Rd

Intersection

Intersection Delay, s/veh 1.8

Movement EBL EBR  NBL NBT SBT SBR

Vol, veh/h 35 5 10 80 100 40

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop  Free  Free Free  Free

RT Channelized None None None None None  None

Storage Length 0 0 40 0

Median Width 12 12 12

Grade, % 0% 0% 0%

Peak Hour Factor 0.80 080 080 080 0.80  0.80

Heavy Vehicles, % 0 0 0 0 0 3

Mvmt Flow 44 6 12 100 125 50

Number of Lanes 1 0 1 1 1 0

Major/Minor Maijor 1 Major 2

Conflicting Flow All 275 150 175 0 - 0
Stage 1 150 - - - - -
Stage 2 125 - -

Follow-up Headway 3.5 3.3 2.2 - - -

Pot Capacity-1 Maneuver 719 902 1414 - - -
Stage 1 883 - - - - -
Stage 2 906 - -

Time blocked-Platoon, % 0 0 0 - : :

Mov Capacity-1 Maneuver 712 902 1414 - - -

Mov Capacity-2 Maneuver 712 - - - - -
Stage 1 883
Stage 2 898 - - - - -

Approach EB NB SB

HCM Control Delay, s 10.3 0.8 0

HCM LOS B - -

Minor Lane / Major Mvmt NBL  NBT EBLn1 SBT

Cap, veh/h 1414 731

HCM Control Delay, s 7.569 - 103 -

HCM Lane V/C Ratio 0.01 0.07

HCM Lane LOS A - B -

HCM 95th-tile Q, veh 0.0 0.2

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Existing Conditions 5:00 pm 1/7/2013 2013

JOHE
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Interchange 40
Queuing and Blocking Report
2013 3/13/2013

Intersection: 10: Access Rd & 2nd Ave (OR 99 and OR 234)/Blackwell Rd (OR 99)

Movement EB WB NB
Directions Served TR LT LR
Maximum Queue (ft) 15 63 136
Average Queue (ft) 1 17 66
95th Queue (ft) 7 47 115
Link Distance (ft) 923 1032 267
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Access Rd & Lampman Rd

Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 33 44
Average Queue (ft) 17 4
95th Queue (ft) 40 23
Link Distance (ft) 627 129
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 30: Access Rd & IC 40 NB OFF Ramp

Movement WB NB
Directions Served LTR LT
Maximum Queue (ft) 102 39
Average Queue (ft) 46 4
95th Queue (ft) 77 23
Link Distance (ft) 868 566
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Existing Conditions SimTraffic Report

JOHE Page 1



Interchange 40
Queuing and Blocking Report
2013 3/13/2013

Intersection: 40: Access Rd & IC 40 SB OFF Ramp

Movement EB SB
Directions Served LTR LT
Maximum Queue (ft) 58 54
Average Queue (ft) 31 17
95th Queue (ft) 51 49
Link Distance (ft) 813 566
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 50: Old Stage Rd & Access Rd

Movement EB NB
Directions Served LR L
Maximum Queue (ft) 62 24
Average Queue (ft) 27 1
95th Queue (ft) 55 11
Link Distance (ft) 997
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 40
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Zone Summary
Zone wide Queuing Penalty: 0

Existing Conditions SimTraffic Report
JOHE Page 2



Interchange 43
HCM 2010 TWSC
63: Rogue R Hwy/OR 234 (OR 99) & OR 234 (OR 99) Realign 3/13/2013

Intersection realigned due to non-standard stop-control in order to produce HCM results.

Intersection
Intersection Delay, s/veh 1.8
EB approach represents existing NB approach. SB approach represents existing EB approach.

Movement EBL  EBT WBT WBR  SBL SBR

Vol, veh/h 5 60 80 55 35 10

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free  Free Free  Free  Stop Stop

RT Channelized None  None None None Yield Yield

Storage Length 25 0 0 50

Median Width 12 12 12

Grade, % 0% 0% 0%

Peak Hour Factor 088  0.88 088 088 0.8 0.88

Heavy Vehicles, % 0 4 0 0 0 0

Mvmt Flow 6 68 91 62 40 11

Number of Lanes 1 1 1 0 1 0

Major/Minor Major 1 Major 2

Conflicting Flow All 153 0 - 0 202 122
Stage 1 - - - - 122 -
Stage 2 - - - - 80 -

Follow-up Headway 2.2 - - - 3.5 3.3

Pot Capacity-1 Maneuver 1440 - - - 791 935
Stage 1 - - - - 908 -
Stage 2 - - - - 948 -

Time blocked-Platoon, % 0 - - - 0 0

Mov Capacity-1 Maneuver 1440 - - - 788 935

Mov Capacity-2 Maneuver - - - - 788 -
Stage 1 - - - - 908 -
Stage 2 - - - - 944 -

Approach EB WB SB

HCM Control Delay, s 0.6 0 8.7

HCM LOS - - A

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1

Cap, veh/h 1440 - - - 1013

HCM Control Delay, s 7.51 - - - 8.7

HCM Lane V/C Ratio 0.00 - - - 0.05

HCM Lane LOS A - - - A

HCM 95th-tile Q, veh 0.0 - - - 0.2

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Existing Conditions 5:00 pm 1/7/2013 2013 Synchro 8 Report
JOHE Page 2



HCM 2010 TWSC

Interchange 43

70: Rogue River Hwy (OR99 and OR234) & Lampman Rd 3/13/2013

Intersection

Intersection Delay, s/veh 1.5

Movement EBL  EBT WBT WBR  SBL SBR

Vol, veh/h 15 65 80 10 0 20

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free  Free Free  Free  Stop Stop

RT Channelized None  None None None None None

Storage Length 0 0 0 0

Median Width 0 0 12

Grade, % 0% 0% 0%

Peak Hour Factor 088  0.88 088 088 0.8 0.88

Heavy Vehicles, % 0 0 0 0 0 0

Mvmt Flow 17 74 91 11 0 23

Number of Lanes 0 1 1 0 1 0

Major/Minor Major 1 Major 2

Conflicting Flow All 102 0 - 0 205 97
Stage 1 - - - - 97 -
Stage 2 - 108 -

Follow-up Headway 2.2 - - - 3.5 3.3

Pot Capacity-1 Maneuver 1503 - 788 965
Stage 1 - - - - 932 -
Stage 2 - 921 -

Time blocked-Platoon, % 0 - - - 0 0

Mov Capacity-1 Maneuver 1503 - - - 779 965

Mov Capacity-2 Maneuver - - - - 779 -
Stage 1 932
Stage 2 - - - - 910 -

Approach EB WB SB

HCM Control Delay, s 1.4 0 8.8

HCM LOS - - A

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1

Cap, veh/h 1503 - - 965

HCM Control Delay, s 7.423 0 - - 8.8

HCM Lane V/C Ratio 0.01 - - 0.02

HCM Lane LOS A A - - A

HCM 95th-tile Q, veh 0.0 - 0.1

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Existing Conditions 5:00 pm 1/7/2013 2013 Synchro 8 Report

JOHE
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HCM Unsignalized Intersection Capacity Analysis

Interchange 43

81: Main St./OR 99 EB Realign & OR 99 WB 3/13/2013
v St o2

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations bl [ 4  Intersection realigned due to

\S/P'Ufge (‘t’e*;/h) - 0 %0 St25 45 3% - 5  non-standard stop-control in order
ign Contro ree op op

Grade 0% 0% 0% to produce HCM results.

Peak Hour Factor 090 090 09 09 090 090

Hourly flow rate (vph) 56 56 28 50 39 6

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 0 167 0 203 139

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 167 0 203 139

tC, single (s) 4.1 6.5 6.2 71 6.5

tC, 2 stage (s)

tF (s) 2.2 4.0 3.3 3.5 4.0

p0 queue free % 97 96 95 94 99

cM capacity (veh/h) 1636 705 1085 685 730

Direction, Lane # WB1 NB1 SB1

Volume Total 11 78 44

Volume Left 56 0 39 SB approach represents existing EB

Volume Right 56 50 0 approach.

cSH 1636 910 690

Volume to Capacity 0.03 009 0.06

Queue Length 95th (ft) 3 7 5

Control Delay (s) 3.8 9.3 10.6

Lane LOS A A B

Approach Delay (s) 3.8 9.3 10.6

Approach LOS A B

Intersection Summary

Average Delay 6.9

Intersection Capacity Utilization 22.1% ICU Level of Service A

Analysis Period (min) 15

Existing Conditions 5:00 pm 1/7/2013 2013

JOHE

Synchro 8 Report
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HCM 2010 TWSC
90: Main St & IC 43 NB OFF Ramp

Interchange 43

3/13/2013

Intersection

Intersection Delay, s/veh 24

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

Vol, veh/h 0 0 0 5 0 25 10 45 0 0 15 40

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Stop Stop Stop Free Free Free Free  Free  Free

RT Channelized None None None None None None None None None None None None

Storage Length 0 0 0 0 0 0 0 0

Median Width 0 0 0 0

Grade, % 0% 0% 0% 0%

Peak Hour Factor 095 095 09 09 09 09 095 095 095 095 095 095

Heavy Vehicles, % 0 0 0 0 0 0 0 3 0 0 0 0

Mvmt Flow 0 0 0 5 0 26 11 47 0 0 16 42

Number of Lanes 0 0 0 0 1 0 0 1 0 0 1 0

Major/Minor Minor 1 Major 1 Major 2

Conflicting Flow All 105 126 47 58 0 0 47 0 0
Stage 1 68 68 - - - - - - -
Stage 2 37 58 - - -

Follow-up Headway 3.5 4 3.3 2.2 - - 2.2 - -

Pot Capacity-1 Maneuver 898 768 1028 1559 - - 1873 - -
Stage 1 960 842 - - - - - - -
Stage 2 991 851 - - -

Time blocked-Platoon, % 0 0 0 0 - - 0 - -

Mov Capacity-1 Maneuver 892 0 1028 1559 - - 1573 - -

Mov Capacity-2 Maneuver 892 0 - - - - - - -
Stage 1 953 0
Stage 2 991 0 - - - - - - -

Approach WB NB SB

HCM Control Delay, s 8.7 1.3 0

HCM LOS A - -

Minor Lane / Major Mvmt NBL  NBT NBR WBLn1 SBL SBT SBR

Cap, veh/h 1559 1003 1573

HCM Control Delay, s 7.325 0 - 8.7 0 - -

HCM Lane V/C Ratio 0.01 0.03 -

HCM Lane LOS A A - A A - -

HCM 95th-tile Q, veh 0.0 0.1 0.0

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Existing Conditions 5:00 pm 1/7/2013 2013 Synchro 8 Report
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HCM 2010 TWSC

101: Main St (FREE)/Main St & IC 43 SB OFF Ramp

Interchange 43

3/13/2013

Intersection realigned due to non-standard stop-control in order to produce HCM results.

Intersection
Intersection Delay, s/veh 6.7 Two-way stop-control intersection used to
produce operations for EB and SB approaches.
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 45 5 0 0 0 0 0 10 5 15 5 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free  Free  Free
RT Channelized None None None None None None None None None None None None
Storage Length 0 0 0 0 0 0 0 0
Median Width 0 0 0 0
Grade, % 0% 0% 0% 0%
Peak Hour Factor 076 076 076 076 076 076 076 076 076 076 076 0.76
Heavy Vehicles, % 2 67 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 59 7 0 0 0 0 0 13 7 20 7 0
Number of Lanes 0 1 0 0 0 0 0 1 0 0 1 0
Major/Minor Minor 2 Major 1 Major 2
Conflicting Flow All 62 66 7 7 0 0 20 0 0
Stage 1 46 46 - - - - - - -
Stage 2 16 20 - - -
Follow-up Headway 3.518 4.603 3.3 2.2 - - 2.2 - -
Pot Capacity-1 Maneuver 944 715 1081 1627 - - 1609 - -
Stage 1 976 744 - - - - - - -
Stage 2 1007 765 - - -
Time blocked-Platoon, % 0 0 0 0 - - 0 - -
Mov Capacity-1 Maneuver 933 #0 1081 1627 - - 1609 - -
Mov Capacity-2 Maneuver 933 #0 - - - - - - -
Stage 1 964 #0
Stage 2 1007 #0 - - - - - - -
Approach EB NB SB
HCM Control Delay, s 9.2 0 54
HCM LOS A - -
Minor Lane / Major Mvmt NBL  NBT NBR EBLn1 SBL SBT SBR
Cap, veh/h 1627 933 1609 -
HCM Control Delay, s 0 - - 92 7.265 0 -
HCM Lane V/C Ratio - 0.07  0.01 -
HCM Lane LOS A - - A A A -
HCM 95th-tile Q, veh 0.0 - - 0.2 0.0 - -
Notes
~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
Existing Conditions 5:00 pm 1/7/2013 2013 Synchro 8 Report
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HCM 2010 AWSC

102: Main St (STOP Controlled)/Main St & IC 43 SB OFF Ramp

Interchange 43

3/13/2013

Intersection realigned due to non-standard stop-control in order to produce HCM results.

Intersection

Intersection Delay, s/veh 74 All-way stop-control intersection used to produce

Intersection LOS A operations for NB approach.

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 45 5 0 0 0 0 0 10 5 15 5 0
Peak Hour Factor 076 076 076 076 076 076 076 076 076 076 076 0.76
Heavy Vehicles, % 2 67 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 59 7 0 0 0 0 0 13 7 20 7 0
Number of Lanes 0 1 0 0 0 0 0 1 0 0 1 0
Approach EB NB SB

Opposing Approach SB NB

Opposing Lanes 0 1 1

Conflicting Approach Left SB EB

Conflicting Lanes Left 1 1 0

Conflicting Approach Right NB EB

Conflicting Lanes Right 1 0 1

HCM Control Delay 7.6 7 74

HCM LOS A A A

Lane NBLn1 EBLn1 SBLn1

Vol Left, % 0% 90%  75%

Vol Thru, % 67% 10%  25%

Vol Right, % 33% 0% 0%

Sign Control Stop  Stop  Stop

Traffic Vol by Lane 15 50 20

LT Vol 10 5 5

Through Vol 5 0 0

RT Vol 0 45 15

Lane Flow Rate 20 66 26

Geometry Grp 1 1 1

Degree of Util (X) 0.021 0.077 0.031

Departure Headway (Hd) 3.834 4194 418

Convergence, Y/N Yes Yes Yes

Cap 929 855 853

Service Time 1878 2215 222

HCM Lane V/C Ratio 0.022 0.077 0.03

HCM Control Delay 7 7.6 74

HCM Lane LOS A A A

HCM 95th-tile Q 0.1 0.2 0.1

Notes

~ 1 Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Existing Conditions 5:00 pm 1/7/2013 2013 Synchro 8 Report
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Interchange 43
HCM 2010 TWSC

110: Frontage Rd/Profetta Ln & Main St 3/13/2013

Intersection

Intersection Delay, s/veh 5.8

Movement EBL  EBT WBT WBR  SBL SBR

Vol, veh/h 10 0 0 5 2 3

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free  Free Free  Free  Stop Stop

RT Channelized None  None None None None None

Storage Length 0 0 0 0

Median Width 0 0 12

Grade, % 0% 0% 0%

Peak Hour Factor 038 0.38 038 038 038 0.38

Heavy Vehicles, % 0 0 0 0 0 0

Mvmt Flow 26 0 0 13 5 8

Number of Lanes 0 1 1 0 1 0

Major/Minor Major 1 Major 2

Conflicting Flow All 13 0 - 0 60 7
Stage 1 - - - - 7 -
Stage 2 - - - - 53 -

Follow-up Headway 2.2 - - - 3.5 3.3

Pot Capacity-1 Maneuver 1619 - - - 952 1081
Stage 1 - - - - 1021 -
Stage 2 - - - - 975 -

Time blocked-Platoon, % 0 - - - 0 0

Mov Capacity-1 Maneuver 1619 - - - 937 1081

Mov Capacity-2 Maneuver - - - - 937 -
Stage 1 - - - - 1021 -
Stage 2 - - - - 959 -

Approach EB WB SB

HCM Control Delay, s 7.3 0 8.6

HCM LOS - - A

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1

Cap, veh/h 1619 - - - 1018

HCM Control Delay, s 7.26 0 - - 8.6

HCM Lane V/C Ratio 0.02 - - - 0.01

HCM Lane LOS A A - - A

HCM 95th-tile Q, veh 0.1 - - - 0.0

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

Existing Conditions 5:00 pm 1/7/2013 2013 Synchro 8 Report
JOHE Page 12



Interchange 43
Queuing and Blocking Report
2013 3/13/2013

Intersection: 24: Main St (STOP Controlled)/Main St & IC 43 SB OFF Ramp

Movement EB NB SB

Directions Served LTR TR LT Realigned intersections not used
Maximum Queue (ft) 81 35 38 for queuing simulations.

Average Queue (ft) 29 11 15

95th Queue (ft) 61 34 41

Link Distance (ft) 990 83 627

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 60: Rogue River Hwy (OR 99 and OR 234) & N River Rd/State Hwy 234 (OR 99)

Movement EB
Directions Served T
Maximum Queue (ft) 39
Average Queue (ft) 21
95th Queue (ft) 47
Link Distance (ft) 17
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 62: N River Rd/Rogue River Hwy (OR 99 and OR 234)

Movement EB NB
Directions Served R LR
Maximum Queue (ft) 13 12
Average Queue (ft) 0 0
95th Queue (ft) 7 6
Link Distance (ft) 47 528
Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Existing Conditions SimTraffic Report

JOHE Page 2



Interchange 43
Queuing and Blocking Report
2013 3/13/2013

Intersection: 65: N River Rd

Movement NB
Directions Served L
Maximum Queue (ft) 31
Average Queue (ft) 5
95th Queue (ft) 23
Link Distance (ft) 47
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 70: Rogue River Hwy (OR99 and OR234) & Lampman Rd

Movement EB SB
Directions Served LT LR
Maximum Queue (ft) 13 28
Average Queue (ft) 1 12
95th Queue (ft) 9 32
Link Distance (ft) 622 642
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 80: Main St & Rogue River Hwy (OR99)/Rogue River Hwy (OR99 and OR234)

Movement EB NB
Directions Served TR LR
Maximum Queue (ft) 44 40
Average Queue (ft) 26 24
95th Queue (ft) 48 37
Link Distance (ft) 1083 295
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Existing Conditions SimTraffic Report
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Interchange 43
Queuing and Blocking Report
2013 3/13/2013

Intersection: 90: Main St & IC 43 NB OFF Ramp

Movement WB NB
Directions Served LTR LT
Maximum Queue (ft) 36 22
Average Queue (ft) 16 1
95th Queue (ft) 39 10
Link Distance (ft) 937 585
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 100: Main St & IC 43 SB OFF Ramp

Movement EB NB
Directions Served LTR TR
Maximum Queue (ft) 73 29
Average Queue (ft) 25 10
95th Queue (ft) 52 32
Link Distance (ft) 1135 60
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 110: Frontage Rd/Profetta Ln & Main St

Movement EB SB
Directions Served LT LR
Maximum Queue (ft) 6 26
Average Queue (ft) 0 2
95th Queue (ft) 4 15
Link Distance (ft) 1212 60
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 0

Existing Conditions SimTraffic Report
JOHE Page 4






I-5 Exits 40 and 43 (Gold Hill)

Interchange Area Management Plans

DRAFT Technical Memorandum #3
Appendix C: ODOT Crash Analysis Reports

Prepared for

Oregon Department of Transportation, Region 3
3500 NW Stewart Parkway
Roseburg, Oregon 97470

Prepared by

David Evans and Associates, Inc.
2100 SW River Parkway
Portland, Oregon 97201
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