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HERMISTON TRANSPORTATION SYSTEM PLAN UPDATE 

1.0  OBJECTIVE

The objective of this document is to update the project list in the 2003 Hermiston 
Transportation System Plan (TSP).   Three principal factors lead to the need for 
this update: 

1. Ten of the top twenty-two projects in the 2003 TSP are complete and are 
no longer needed in the plan, 

2. Land use changes and traffic growth years since plan adoption need to be 
reflected in the TSP, and

3. The TSP should reflect projected growth to the horizon year which is now 
2033.

This report makes no changes in the goals, policies, standards, or modal plans in 
the 2003 TSP.  This document identifies those projects which will be needed by 
the year 2034 to achieve the previously adopted policies.  The 2003 Bicycle and 
Pedestrian Facility Plans remain fully in place.  Also, the requirement to consider 
bicycle, pedestrian and transit improvements in all transportation projects is 
unchanged.  This document is a supplement to, not a replacement of the 2003 
TSP. 

2.0  OVERVIEW

In developing recommendations, JRH Transportation Engineering (JRH) 
investigated all of the intersections of arterial–arterial, arterial–collector, and 
collector-collector streets in the City of Hermiston.  Future volumes at each of 
these locations have been calculated using historical growth trends and likely 
development trip generation through the year 2033.   The 2033 traffic volumes 
were then analyzed at each location to determine if they meet the mobility 
standards established in the 2003 TSP.  Mitigation was proposed at all locations 
where the adopted mobility standard was not shown to be met.  The mitigated 
intersections were then reexamined to see if they met mobility standards.  If they 
did not, additional mitigation was added until the intersection would meet the 
mobility standards in 2033.  
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Crash histories at all locations were investigated to locate areas of safety concern.  
Locations where the crash rate exceeded one per million vehicles entering the 
intersection per year were identified for safety improvements. 

3.0  BACKGROUND

This memorandum provides existing conditions and future year conditions for 
major roadways and intersections within Hermiston.  This analysis evaluates 
roadways and intersections to determine which locations are projected to operate 
below adopted mobility standards by the end of the planning horizon. This memo 
identifies locations that will not meet mobility standards by the end of the 
planning horizon, identifies intersections with high crash rates, and locations that 
the City of Hermiston identified as having operational issues; followed by 
recommendations for improvements.  

4.0  TRAFFIC VOLUME CALCULATIONS

4.1  Existing Traffic Volumes

To determine baseline traffic volumes, turning movement traffic counts were 
taken for major intersections within Hermiston during the years 2011-2012 in 
July, August, and October. “Major intersections” are those which have 
intersecting roadways of collector or higher classification and locations that were 
identified by the City of Hermiston and Oregon Department of Transportation 
(ODOT) as having a significant effect on the transportation system.  These 
intersections are identified in Table 1.  

4.2  Traffic Counts 

Vehicle counts were taken at all of the studied intersections during the weekday 
PM peak period of 3:30-5:30 pm during July, August, and October. Previously 
taken vehicle counts at intersections in the area illustrated peak hours within that 
time frame, therefore this timeframe is appropriate. The vehicle counts are 
included in Appendix A. 
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Table 1: Studied Intersections IntersectionsCity of Hermiston Intersections ODOT Intersections
Punkin Center Road at NE 4th Street Highway 395 at Punkin Center Road 

NW 11th Street at NW 1st Place/Umatilla River Road Highway 395 at Theater Lane 

Theater Lane at NE 4th Street Highway 395 at Elm Avenue 

W Elm Avenue at NW 1st Place Highway 395 at Jennie Avenue 

E Elm Avenue at NE 4th Street Highway 395 at Gladys Avenue 

E Elm Avenue at Diagonal Boulevard Highway 395 at Main Street 

Jennie Avenue at NE 4th Street Highway 395 at Hurlburt Avenue 

Diagonal Boulevard at NE 10th Street Highway 395 at Highland Avenue 

W Hermiston Avenue at SW 7th Street Highway 395 at SE 4th Street 

E Gladys Avenue at NE 4th Street Highway 395 at Kelli Boulevard 

E Main Street at NE/SE 4th Street Highway 207/Elm Avenue at SW 11th Street 

E Main Street at NE/SE 7th Street Highway 207 at Hermiston Avenue 

W Orchard Avenue at SW 7th Street Highway 207 at Orchard Avenue 

W Orchard Avenue at N/S 1st Street Highway 207 at Feedville Road 

E Hurlburt Avenue at SE 4th Street 

W Highland Avenue at SW 11th Street 

W Highland Avenue at SW 7th Street 

W Highland Avenue at S 1st Street 

E Highland Avenue at SE 4th Street 

E Highland Avenue at SE 10th Street 

4.3  Seasonal Adjustment 

Intersection/roadway traffic analyses typically evaluate conditions during the peak 
month of travel for the study area. Traffic counts taken outside of the peak month 
are adjusted by applying a “seasonal adjustment factor” to better represent peak 
season traffic volumes.  On Highway 395 there is an Automatic Traffic Recorder 
(ATR, Stanfield 30-019), located at milepost 8.70 Umatilla-Stanfield Highway 
No. 54; 0.12 miles northwest of Feedville Road. An evaluation into the previous 
five years of historical traffic data shows that August has the highest volume of 
traffic traveling along Highway 395. Turning movement counts taken outside the 
month of August are adjusted with a factor calculated by comparing the count 
month ATR data to the August ATR data. The seasonal adjustment calculations 
are included in Appendix B and the factors are listed in Table 2.
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Table 2: Seasonal Adjustment Factors ATR and Count Month Seasonal Adjustment Factor 
ATR: 30-019 Stanfield 

July 1.0335

August 1.000*

October 1.0528

*August is peak month and therefore has no factor applied to it. 

The 2012 PM peak hour-peak season traffic volumes are illustrated in Figure 1 
and provided in Appendix B. The weekday PM peak hour is the time period 
usually representative of worst case traffic conditions.

5.0  FUTURE YEAR VOLUMES 

Traffic volumes projected at the end of the planning horizon, year 2033, are 
calculated by evaluating historical growth in the city, projected population growth 
trends, and build out of available buildable lands.

5.1  Highway 395 Growth  

Projected background growth on Highway 395 due to factors external to 
Hermiston were calculated using the ODOT Future Volume Tables (FVT). The 
FVT were also examined to project the anticipated Highway 395 growth through 
the city. The ODOT FVT provide year 2009-2010 and projected year 2033 traffic 
volumes. An average yearly growth rate of 0.06% per year at the Stanfield 
recorder and 0.95% per year at MP 3.30 just north of the city was calculated using 
these values. The growth rate calculations are provided in Appendix C. The yearly 
growth rate of 1.0% was applied to the through movements on Highway 395 as 
background traffic growth entering the city.

5.2  Available Buildable Lands 

An evaluation of the Hermiston Buildable Lands Inventory illustrates that there is 
a substantial amount of vacant commercial and industrially zoned land available 
within the Urban Growth Boundary (UGB). The current projected development 
trends do not support the assumption that all the buildable lands can be developed 
within the next 20 years. In coordination with the City of Hermiston, as a 
reasonable conservative estimate, approximately 30% of the commercial and 
industrial land capable of development is projected to be built out within the 20 
year planning horizon. 
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The acreage of buildable land within the UGB within the 20-year planning 
horizon is estimated at: 

Commercial Retail: 205 acres 

Commercial Office/Medical Office: 40 acres 

Commercial/Industrial: 900 acres 

Industrial: 210 acres 

Residential: 1075 acres 

Appendix C includes a map illustrating the buildable lands within the UGB. 

Commercial and Industrial Zoned Lots
There are approximately 245 acres of commercially zoned lots (commercial retail, 
commercial office and medical office) available for development.  Most of the 
buildable commercial land is in the north and west sides of the City. The major 
roadways serving the commercial lands are Highway 395, Elm Street and 11th

Street. Given land development code requirements for commercially zoned lots 
and the buildable potential of the lots, it is estimated that on average the 
commercial lots would generate 33 PM peak hour trips per acre of land. There 
will, of course, be some developments that generate more traffic per acre (fast 
food restaurants) and developments that generate less (specialty retail stores). The 
33 trips per acre is a reasonable average number for this area.   

There are approximately 210 acres of buildable industrial land and 900 acres of 
buildable commercial/industrial land.  Most of the buildable 
commercial/industrial and industrial land is found within the southeast area of the 
city. These lots are accessible by Highway 395 and S. First Street.  Traffic 
generated to these lots can be estimated using an ITE trip generation rate for the 
number of trips per acre at a typical rate of 7.96 trip/acre for industrial and 8.84 
trips per acre for commercial.  

Traffic estimated to be generated to the industrial and commercial lots during the 
PM peak hour are illustrated in Table 3.

Residentially Zoned Lots
The City Buildable Lands Inventory indicates that there are approximately 1075 
vacant and developable residential acres which by code can allow up to 6000 
single family and multiple family residential housing units. This estimation 
includes vacant parcels currently zoned for residential, uses which have not been 
platted, and those which have been platted and approved but not yet built. The 
City of Hermiston’s buildable land inventory indicates that there is a need to 
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provide 2,354 homes within the city by the end of the planning horizon. The 
traffic analysis assumes that all 1075 buildable acres are built out by the end of 
the planning horizon to provide a conservative estimate of potential future traffic 
conditions.

The number of vehicle trips to these sites is estimated using the ITE Trip 
Generation rates for single family and multifamily homes. The number of trips to 
be generated by the residences during the PM peak hour is illustrated in Table 3.

Table 3: Trips From Built-Out of Buildable Vacant Lots 

Land Use Size Trip Rate PM Peak Hour Trips 
Industrial 210 acres 7.96 trips/acre 2280

Commercial/Industrial 900 acres 8.84 trips/acre 7950

Commercial 245 acres 33 trips/acre 9265

Residential

Single Family 2175 homes 1.01 2200

Multi Family  3830 homes 0.62 2375

The trips illustrated in Table 3 are distributed throughout the city based on their 
origins and destinations (i.e. industrial lots to residential lots) using the existing 
roadway network.

The total of the background trips and developable lots trips are the basis for the 
Year 2033 Intersection Analysis to determine impacts and necessary mitigation. 
The year 2033 traffic volumes are illustrated in Figure 2.  

6.0  EXISTING CONDITIONS AND FUTURE DEFICIENCIES

6.1  Intersection Levels of Service and V/C Ratios 

Intersections along Highway 395 and Highway 207 are evaluated against mobility 
standards found in the Oregon Highway Plan (Policy 1F). ODOT uses this to 
measure the operation of state facilities. Highway 395 is identified as a Statewide 
Highway and a truck route; and one section is identified as a Special 
Transportation Area (STA).  Highway 207 is a Regional Highway and a truck 
route. Mobility Standards are based upon the roadway designation, posted speed, 
and intersection control. ODOT uses a volume to capacity ratio (v/c) as a measure 
of operation. The v/c is a measure of the peak hour traffic volume using a facility 
to the maximum vehicles that can use the facility.  
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The City of Hermiston uses a Level of Service (LOS) rather than v/c to evaluate 
intersection operations.  LOS is a measure of delay per vehicle per hour and is 
typically evaluated for peak-hour conditions. Delay is equated to a letter grade 
‘A’ through ‘F’ with ‘A’ indicating the most desirable operation conditions and 
‘F’ indicating a failing condition. The procedures for determining intersection 
LOS are defined in the Highway Capacity Manual and summarized below in 
Tables 4 and 5. 

The mobility standard for the studied intersections is included in Table 6 for 
ODOT intersections and Table 7 for the City of Hermiston intersections. The 
existing and Year 2033 intersection operations are compared to the applicable 
mobility standard to determine if there is the potential for future deficiencies in 
the transportation system.  

Table 4: HCM Level of Service Criteria for Unsignalized Intersections Level of Service Stopped Delay Per Vehicle (Seconds per Vehicle) 
A  10.0 

B > 10.0 and  15.0 

C > 15.0 and  25.0 

D > 25.0 and  35.0 

E > 35.0 and  50.0 

F > 50.0 

Table 5: HCM Level of Service Criteria for Signalized IntersectionsLevel of Service Average Delay per Vehicle Per Hour (Seconds) 
A  10 

B > 10 and  20 

C > 20 and  35 

D > 35 and  55 

E > 55 and  80 

F > 80 
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Table 6: Intersection Mobility Standard-ODOT Intersections 

Intersections MilePost SegmentDesignation Speed Control Mobilty Standard  (v/c) ODOT Intersections 
Highway 395 at Punkin Center Road 3.79 NHS,FR,TR 45 Signal 0.75

Highway 395 at Theater Lane 4.33 NHS,FR,TR 45 Signal 0.75

Highway 395 at Elm Avenue 4.83 NHS,FR,TR 45 Signal 0.80

Highway 395 at Jennie Avenue 5.09 NHS,FR,TR 30 Signal 0.80

Highway 395 at Gladys Avenue 5.40 NHS,FR,TR 30 Signal 0.80

Highway 395 at Main Street 5.46 NHS,FR,TR 30 Signal 0.80

Highway 395 at Hurlburt Avenue 5.53 NHS,FR,TR 30 Signal 0.80

Highway 395 at Highland Avenue 5.87 NHS,FR,TR 30 Signal 0.80

Highway 395 at SE 4th Street 6.03 NHS,FR,TR 30 Signal 0.80

Highway 395 at Kelli Boulevard  7.45 NHS,FR,TR 30 Signal 0.80

Highway 207/Elm Avenue at SW 
11th Street 7.95 TR 30 Stop

Uncontrolled Approach 0.85
Stopped Approach 0.90 

Highway 207 at Hermiston Avenue 8.58 TR 30 Signal 0.85

Highway 207 at Orchard Avenue 8.70 TR 30 Stop
Uncontrolled Approach 0.85
Stopped Approach 0.90 

Highway 207 at Highland Avenue 8.95 TR 30 Signal 0.85

Highway 207 at Feedville Road 10.82 TR 30 Stop
Uncontrolled Approach 0.85
Stopped Approach 0.90 

NHS=National Highway System 
FR=State Freight Route 
TR=Federally Designated Truck Route 
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Table 7: Intersection Mobility Standards-Hermiston Intersections 

Hermiston Intersections  Intersection Control Mobility Standard (LOS) 
Punkin Center Road at NE 4th Street Stop D

NW 11th Street at NW 1st Place/Umatilla River Road Stop D

Theater Lane at NE 4th Street Stop D

W Elm Avenue at NW 1st Place Signal D

E Elm Avenue at NE 4th Street Signal D

E Elm Avenue at Diagonal Boulevard  Stop D

Jennie Avenue at NE 4th Street Stop D

Diagonal Boulevard at NE 10th Street Stop D

W Hermiston Avenue at SW 7th Street Stop D

E Gladys Avenue at NE 4th Street Stop D

E Main Street at NE/SE 4th Street Signal D

E Main Street at NE/SE 7th Street Stop D

W Orchard Avenue at SW 7th Street Stop D

W Orchard Avenue at N/S 1st Street Stop D

E Hurlburt Avenue at SE 4th Street Stop D

W Highland Avenue at SW 7th Street Stop D

W Highland Avenue at S 1st Street Stop D

E Highland Avenue at SE 4th Street Stop D

E Highland Avenue at SE 10th Street Stop D

EXISTING CONDITIONS, YEAR 2012 

An intersection analysis was performed for all of the studied intersections for 
present day operating conditions. The analysis was performed using SYNCHRO 
software. The results of the analysis are provided in Tables 8 and 9 below. The 
Synchro outputs are provided in Appendix D. 
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Table 8: Intersection Operation Year 2012-ODOT Intersections 

Intersections 
Control Mobilty Standard (v/c) Year 2012 Intersection Operation (v/c) ODOT Intersections 

Highway 395 at Punkin Center 
Road Signal 0.75 0.42

Highway 395 at Theater Lane Signal 0.75 0.40

Highway 395 at Elm Avenue Signal 0.80 0.74

Highway 395 at Jennie Avenue Signal 0.80 0.48

Highway 395 at Gladys Avenue Signal 0.80 0.55

Highway 395 at Main Street Signal 0.80 0.47

Highway 395 at Hurlburt Avenue Signal 0.80 0.48

Highway 395 at Highland Avenue Signal 0.80 0.55

Highway 395 at SE 4th Street Signal 0.80 0.41

Highway 395 at Kelli Boulevard  Stop

Uncontrolled Approach 0.85 
Stopped Approach 0.90 

eastbound approach (stopped) 
0.22

southbound approach (uncontrolled) 
0.16

Highway 207/Elm Avenue at SW 
11th Street Stop

Uncontrolled Approach 0.85 
Stopped Approach 0.90 

southbound approach (stopped) 
0.80

westbound approach (uncontrolled) 
0.24

Highway 207 at Hermiston 
Avenue Signal

0.85 0.54

Highway 207 at Orchard Avenue Stop

Uncontrolled Approach 0.85 
Stopped Approach 0.90 

westbound approach (stopped)
0.22

southbound approach (uncontrolled) 
0.34

Highway 207 at Highland Avenue Signal 0.85 0.54

Highway 207 at Feedville Road Stop

Uncontrolled Approach 0.85 
Stopped Approach 0.90 

westbound approach (stopped)
0.26

southbound approach (uncontrolled) 
0.13
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Table 9: Intersection Operation Year 2012-Hermiston Intersections 

Hermiston Intersections  Intersection Control* 
Mobility Standard (LOS) 

Year 2012 Intersection Operation (LOS) 
Punkin Center Road at NE 4th Street Stop D B

NW 11th Street at NW 1st Place/Umatilla 
River Road 

Stop D B

Theater Lane at NE 4th Street Stop D A

W Elm Avenue at NW 1st Place Signal D B

E Elm Avenue at NE 4th Street Signal D A

E Elm Avenue at Diagonal Boulevard  Stop D C

Jennie Avenue at NE 4th Street Stop D A

Diagonal Boulevard at NE 10th Street Stop D B

W Hermiston Avenue at SW 7th Street Stop D C

E Gladys Avenue at NE 4th Street Stop D C

E Main Street at NE/SE 4th Street Signal D B

E Main Street at NE/SE 7th

Street/Diagonal Blvd 
Stop D C

W Orchard Avenue at SW 7th Street Stop D A

W Orchard Avenue at N/S 1st Street Stop D C

E Hurlburt Avenue at SE 4th Street Stop D C

W Highland Avenue at SW 7th Street Stop D B

W Highland Avenue at S 1st Street Stop D B

E Highland Avenue at SE 4th Street Stop D B

E Highland Avenue at SE 10th Street Stop D B

*results reported for critical movement only

FUTURE YEAR CONDITIONS, YEAR 2033 

An intersection analysis was performed for all of the studied intersections for the 
future year operating conditions, Year 2033. The analysis was performed using 
SYNCHRO software. The results of the analysis are provided in Tables 10 and 11 
below. The Synchro outputs are provided in Appendix E. 
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Table 10: Intersection Operation Year 2033-ODOT Intersections 

Intersections 
Control Mobilty Standard (v/c) Year 2033 Intersection Operation (v/c) ODOT Intersections 

Highway 395 at Punkin Center Road Signal 0.75 0.67

Highway 395 at Theater Lane Signal 0.75 0.80

Highway 395 at Elm Avenue Signal 0.80 1.27

Highway 395 at Jennie Avenue Signal 0.80 0.65

Highway 395 at Gladys Avenue Signal 0.80 0.76

Highway 395 at Main Street Signal 0.80 0.69

Highway 395 at Hurlburt Avenue Signal 0.80 0.63

Highway 395 at Highland Avenue Signal 0.80 0.72

Highway 395 at SE 4th Street Signal 0.80 0.62

Highway 395 at Kelli Boulevard Signal
Uncontrolled Approach 0.85
Stopped Approach 0.90 

eastbound approach (stopped) 
>2.0

southbound approach (uncontrolled) 
0.23

Highway 207/Elm Avenue at SW 
11th Street 

Stop
Uncontrolled Approach 0.85
Stopped Approach 0.90 

southbound and northbound 
approach (stopped) 

>2.0
westbound approach (uncontrolled) 

0.54

Highway 207 at Hermiston Avenue Signal 0.85 0.76

Highway 207 at Orchard Avenue Stop
Uncontrolled Approach 0.85
Stopped Approach 0.90 

westbound approach (stopped) 
1.08

southbound approach (uncontrolled) 
0.58

Highway 207 at Highland Avenue Signal 0.85 0.80

Highway 207 at Feedville Road Stop
Uncontrolled Approach 0.85
Stopped Approach 0.90 

westbound approach (stopped) 
0.47

northbound approach (uncontrolled) 
0.23
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Table 11: Intersection Operation Year 2033-Hermiston Intersections 

Hermiston Intersections  Intersection Control 
Mobility Standard (LOS) 

Year 2033 Intersection Operation (LOS) 
Punkin Center Road at NE 4th Street Stop D C

NW 11th Street at NW 1st Place/Umatilla 
River Road 

Stop D C

Theater Lane at NE 4th Street Stop D C

W Elm Avenue at NW 1st Place Signal D D

E Elm Avenue at NE 4th Street Signal D B

E Elm Avenue at Diagonal Boulevard  Stop D C

Jennie Avenue at NE 4th Street Stop D C

Diagonal Boulevard at NE 10th Street Stop D F

W Hermiston Avenue at SW 7th Street Stop D C

E Gladys Avenue at NE 4th Street Stop D D

E Main Street at NE/SE 4th Street Signal D B

E Main Street at NE/SE 7th

Street/Diagonal Blvd 
Stop D F

W Orchard Avenue at SW 7th Street Stop D A

W Orchard Avenue at N/S 1st Street Stop D D

E Hurlburt Avenue at SE 4th Street Stop D D

W Highland Avenue at SW 7th Street Stop D C

W Highland Avenue at S 1st Street Stop D D

E Highland Avenue at SE 4th Street Stop D C

E Highland Avenue at SE 10th Street Stop D C

The following intersections are failing to operate at the mobility standard by the 
end of the planning horizon.

Highway 395 at Theater Lane 

Highway 395 at Elm Avenue 

Highway 395 at Kelli Boulevard

Highway 207/Elm Avenue at SW 11th Street 

Highway 207 at Orchard Avenue 

Diagonal Boulevard at NE 10th Street 

E Main Street at NE/SE 7th Street/Diagonal Blvd 
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Vehicle Crash Evaluation 

Oregon Department of Motor Vehicles (DMV) provided crash data for the period 
from year 2007 through year 2011, shown in Table 12. The crash data represents 
only the crashes that were reported to the DMV.

Table 12: Crash Data 2007 to 2011 

COLLISION TYPE FATAL CRASHES 
NON-FATAL CRASHES 

PROPERTY DAMAGEONLY TOTAL CRASHES PEOPLEINJURED TRUCKS DRYSURFACE WETSURFACE DAY DARK INTER- SECTIONYEAR: 2011 
ANGLE 0 15 10 25 21 0 23 2 21 4 22

BACKING 0 0 7 7 0 0 7 0 7 0 2

FIXED / OTHER 
OBJECT 

0 1 5 6 1 0 6 0 2 4 2

HEAD-ON 0 2 0 2 3 0 2 0 0 2 0

MISCELLANEOUS 0 1 0 1 1 0 0 1 1 0 1

PARKING
MOVEMENTS

0 0 1 1 0 0 1 0 0 1 0

PEDESTRIAN 0 2 0 2 2 0 1 1 0 2 1

REAR-END 0 29 31 60 37 2 56 3 48 12 19

SIDESWIPE - 
MEETING

0 0 3 3 0 1 3 0 1 2 1

SIDESWIPE - 
OVERTAKING

0 1 7 8 4 1 7 1 4 4 0

TURNING
MOVEMENTS

0 23 23 46 36 0 41 5 40 6 24

YEAR 2011 TOTAL 0 74 87 161 105 4 147 13 124 37 72
YEAR: 2010 
ANGLE 0 20 8 28 26 0 21 7 23 5 26

BACKING 0 0 2 2 0 0 2 0 2 0 1

FIXED / OTHER 
OBJECT 

0 3 7 10 3 0 5 5 4 6 2

HEAD-ON 0 1 1 2 2 0 2 0 0 2 0

MISCELLANEOUS 0 0 1 1 0 0 1 0 0 1 1

NON-COLLISION 0 1 0 1 1 0 1 0 1 0 0

PARKING
MOVEMENTS

0 1 0 1 3 0 1 0 1 0 0

PEDESTRIAN 0 2 0 2 2 0 2 0 0 2 2

REAR-END 0 24 30 54 35 3 48 6 47 7 34

SIDESWIPE - 
MEETING

0 0 5 5 0 0 4 1 3 2 3

SIDESWIPE - 
OVERTAKING

0 1 6 7 1 1 6 1 5 2 1
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TURNING
MOVEMENTS

0 10 31 41 11 1 35 6 33 8 23

YEAR 2010 TOTAL 0 63 91 154 84 5 128 26 119 35 93

COLLISION TYPE FATAL CRASHES 
NON-FATAL CRASHES 

PROPERTY DAMAGEONLY TOTAL CRASHES PEOPLEINJURED TRUCKS DRYSURFACE WETSURFACE DAY DARK INTER- SECTIONYEAR: 2009 
ANGLE 0 6 2 8 9 0 4 4 3 5 8

BACKING 0 2 5 7 3 1 7 0 5 2 3

FIXED / OTHER 
OBJECT 

0 2 8 10 2 0 6 4 4 6 5

HEAD-ON 0 2 1 3 4 0 3 0 2 1 0

MISCELLANEOUS 0 1 1 2 1 0 2 0 0 2 0

PARKING
MOVEMENTS

0 0 2 2 0 0 2 0 2 0 0

PEDESTRIAN 1 4 0 5 5 1 5 0 2 3 4

REAR-END 0 17 22 39 25 4 36 3 33 6 15

SIDESWIPE - 
MEETING

0 2 0 2 4 0 2 0 1 1 0

SIDESWIPE - 
OVERTAKING

0 0 5 5 0 1 4 1 3 2 0

TURNING
MOVEMENTS

0 11 19 30 13 5 22 8 24 6 10

YEAR 2009 TOTAL 1 47 65 113 66 12 93 20 79 34 45
YEAR: 2008
ANGLE 0 10 17 27 12 1 21 6 21 6 26

BACKING 0 0 4 4 0 0 3 1 3 1 1

FIXED / OTHER 
OBJECT 

0 4 3 7 6 1 6 1 4 3 4

HEAD-ON 0 1 0 1 2 0 0 1 0 1 0

PARKING
MOVEMENTS

0 0 2 2 0 0 2 0 1 1 0

PEDESTRIAN 1 2 0 3 2 1 2 1 2 1 1

REAR-END 0 24 25 49 29 3 38 11 35 14 17

SIDESWIPE - 
MEETING

0 1 0 1 2 0 1 0 1 0 0

SIDESWIPE - 
OVERTAKING

0 1 3 4 1 1 3 1 4 0 0

TURNING
MOVEMENTS

0 14 24 38 20 1 36 2 32 6 25

YEAR 2008 TOTAL 1 57 78 136 74 8 112 24 103 33 74
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COLLISION TYPE FATAL CRASHES 
NON-FATAL CRASHES 

PROPERTY DAMAGEONLY TOTAL CRASHES PEOPLEINJURED TRUCKS DRYSURFACE WETSURFACE DAY DARK INTER- SECTIONYEAR: 2007 
ANGLE 0 6 10 16 7 0 12 4 13 3 15

BACKING 0 1 2 3 1 0 3 0 2 1 0

FIXED / OTHER 
OBJECT 

0 4 2 6 7 1 5 1 2 4 2

HEAD-ON 0 1 0 1 1 0 1 0 1 0 0

MISCELLANEOUS 0 0 1 1 0 0 0 1 0 1 0

NON-COLLISION 0 1 0 1 1 0 0 1 1 0 0

PARKING
MOVEMENTS

0 0 3 3 0 1 3 0 1 2 0

REAR-END 0 24 24 48 38 2 42 5 37 11 19

SIDESWIPE - 
MEETING

0 0 1 1 0 0 1 0 1 0 1

SIDESWIPE - 
OVERTAKING

0 2 8 10 7 1 10 0 7 3 0

TURNING
MOVEMENTS

0 22 27 49 33 4 42 6 44 5 24

YEAR 2007 TOTAL 0 61 78 139 95 9 119 18 109 30 61
   FINAL TOTAL 2 302 399 703 424 38 599 101 534 169 345 

Crash data from year 2007 to year 2011 for each of the studied intersections were 
evaluated to determine locations where the crash rates are high and would warrant 
safety improvements. Intersection crash rates are illustrated in Table 13. The 
crash data is included in Appendix F. Crash data is compared to a threshold rate 
of 1.0 crashes per million entering vehicles. Intersection crash rates nearing this 
threshold should be evaluated for safety improvements.     
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Table 13. Intersection Crash Rates INTERSECTION CRASH RATE* 
Punkin Center Rd.@ Hwy 395/N. 1st St. 0.43

Nw 11th St. @ Nw 1st Pl./Umatilla River Rd. 0.25

Theater Ln. @ Hwy 395/N. 1st St. 0.26

Theater Ln. @ Ne 4th St. 0.16

W. Elm Ave. @ Nw 11th Ave. 0.62

W. Elm Ave. @ Nw 1st Pl 0.44

E./W. Elm Ave. @ Hwy 395/N. 1st St. 1.11

E. Elm Ave. @ Ne 4th St. 0.40

E. Elm Ave. @ Diagonal Blvd. 0.61

Jennie Ave. @ Ne 4th St. 0.10

Jennie Ave. @ Hwy 395/N. 1st St. 0.37

W. Hermiston Ave. @ Nw/Sw 11th Ave. 0.22

W. Hermiston Ave. @ Sw 7th Ave. 0.31

W. Hermiston Ave./E. Gladys Ave. @ Hwy 395/N. 1st St. 0.59

E. Gladys Ave. @ Ne 4th St. 0.70

E. Main St. @ Hwy 395/N 1st St. 0.92

E. Main St. @ Ne/Se 4th St. 0.23

E. Main St. @ Ne/Se 7th St. 0.35

W. Orchard Ave. @ Sw 11th Ave. 0.75

W. Orchard Ave. Ave. @ Sw 7th St. 0.23

W. Orchard Ave. @ N./S. 1st Pl. 0.35

W. Orchard Ave./W. Hurlburt Ave. @ Hwy 395/ N. 1st St. 0.46

E. Hurlburt Ave. @ Se 4th St. 0.38

W. Highland Ave. @ Sw 11th St. 0.48

W. Highland Ave. @ Sw 7th St. 0.29

W. Highland Ave. @ S. 1st St. 0.56

W. Highland Ave. @ Hwy 395/Umatilla-Stanfield Hwy 1.07

E. Highland Ave. @ Se 4th St. 0.35

E. Highland Ave. @ Se 10th St. 0.17

Se 4th St. @ Hwy 395/Umatilla-Stanfield Hwy 0.91

Kelli Blvd. @ Hwy 395/Umatilla-Stanfield Hwy 0.46

Feedville Rd. @ Hwy 207/Sw Butter Creek Rd. 0.49

* Crash rate=crashes per million entering vehicles per year  
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IMPROVEMENT PROJECTS

Intersections that will not meet mobility standards through the year 2033 are: 

Highway 395 at Theater Lane 

Highway 395 at Elm Avenue 

Highway 207/Elm Avenue at SW 11th Street

Diagonal at NE 10th Street

Highway 207 at 11th Avenue

Main Street at NE/SE 7th Street/Diagonal Street 

Highway 207 at Orchard Street 

Highway 395 at Kelli Boulevard.

Intersections with a high crash rate (rate approaching or exceeding 1.0) between 
the year 2007 and 2011 are: 

Highway 395 at Elm Avenue 

Highway 395 at Main Street 

Highway 395 at Highland Avenue 

Highway 395 at 4th Street 

Additionally the following intersections were identified as having pedestrian 
safety issues or other operational issues that the City would like to be addressed: 

Highway 207/Elm Avenue at SW 11th Street

Highland Avenue at 1st Street 

Highway 207/Elm Avenue at SW 11th Street 

Orchard at 1st Street 

W Harper Road at NW Geer Road 
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IMPROVEMENTS FOR END OF PLANNING HORIZON-

YEAR 2033

Those locations having safety, mobility or operations issues were examined more 
closely to determine appropriate measures needed to solve them.  Table 14 
identifies the improvements needed to address the issues uncovered.

Table 14: Year 2033 Recommended Improvements Intersection Type of Improvement Recommended Improvement 
Highway 395 at Theater Lane Mobility Add right turn pockets 

Revise signal timing to protective/permissive left turns 

Highway 395 at Elm Avenue Mobility 
Safety

Add right turn pockets, Second Eastbound Left, Second 
Eastbound Through 
Improve timing and pedestrian treatments 

Highway 395 at Main Street Safety Improve timing along the downtown area, improve 
pedestrian treatments 

Highway 395 at Highland Avenue Safety Improve timing along the downtown area, improve 
pedestrian treatments 

Highway 395 at SE 4th Street Safety Improve timing along the downtown area, improve 
pedestrian treatments 

Highway 395 at Kelli Boulevard Mobility Signalize 
Improve traffic flow by creating parallel roadways and 
other access points in the southeast area 

Highway 207/Elm Avenue at SW 
11th Street

Mobility 
Safety

Signalize 
Add left turn pockets 

Highway 207 at Orchard Avenue Mobility Signalize 

Diagonal Boulevard at NE 10th 
Street

Mobility Signalize 

E Main Street at NE/SE 7th Street Mobility Signalize or install a roundabout 

W Orchard Avenue at N/S 1st Street Operational Possible signalization 
Improve traffic flow between 1st Street and Highway 395 
Improve pedestrian treatments 

W Highland Avenue at S 1st Street Operational Improve pedestrian safety, improve traffic flow 
Possible signalization 

W Harper Road at W Geer Road Operational Realign Geer Road and Harper Road intersection to 
improve safety and traffic flow between this intersection 
and 1st  Street
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Table 14a:  Long Term Projects Recommended for 2033 or Later No. Project Description 
4A Option 1:  Construct Bridge Access Umatilla River and Connect with Punkin Center Rd. 

4B Option 2:  Construct Bridge Across Umatilla River and Connect with Elm Ave. 

Update of 2003 TSP Project List 

The January 2003 TSP Update listed twenty-two projects projected to be needed 
during the 20-year planning horizon.  Since that time, ten projects were completed 
and two were dropped.  Table 15 and Figure 3 indicate the current status of the 
projects adopted in the 2003 plan. 

Table 15:  Update of Projects Recommended in January 2003 TSP No. Project Description Status
1 Improve West 11th St./Hermiston Ave. Intersection (New Traffic Signal, Intersection 

Rechannelization) Done

2 Improve West 1st St./Highland Ave. Intersection (New Traffic Signal) New Priority 
List 5

3 Improve Highland Ave./West 11th St. Intersection (Reconfigure Turn Lanes) Done

4A Option 1:  Construct Bridge Access Umatilla River and Connect with Punkin Center Rd. Moved to Long 
Term
Improvement

4B Option 2:  Construct Bridge Across Umatilla River and Connect with Elm Ave. Moved to Long 
Term
Improvement

5 Extend 4th St. from Elm Ave. to Punkin Center Rd. (Include New Signal at Elm Ave.) Done

6 Extend 4th St. from Theater Lane to Punkin Center Rd. Done

7 Improve West 4th St./Highland Ave. Intersection (New Traffic Signal) Unprioritized
List 23 

8 Improve Elm Ave. from East 4th St. to Diagonal Rd. (Widen to 3 Lanes) Done

9 Elm Ave./Diagonal Rd. Intersection Improvements Done

10 Improve West 11th St. Adjacent to the Hospital (Widen to 3 Lanes)  Unprioritized
List 24 

11 Improve Elm Ave. from West 11th St. to Umatilla River Rd. Done

12 Improve Elm Ave./Umatilla River Rd. Intersection (Signal Modified, Add Left Turn Lane) Done

13 Improve West 11th St., north of Highland Ave. (Widen to 3 Lanes) Done

14 Improve 1st Place/Hermiston Ave. Intersection (Add Traffic Signal, Intersection 
Rechannelization). 

Done

15 Improve 10th St. from Columbia Dr. to Elm Ave. Unprioritized
List 15 

16 Improve and Relocate 10th St. from Elm Ave. to Punkin Center Rd. Unprioritized
List 16 

17 Theater Lane Upgrade from Highway 395 to East 10th St. Unprioritized
List 17 
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18 Upgrade Umatilla River Rd. from Hermiston Ave. to Elm Ave. Unprioritized
List 18 

19 Improve Highway 395/Port Ave. Intersection (New Traffic Signal) Unprioritized
List 19 

20 Upgrade 1st St. from Hermiston Ave. to Highland Ave. Unprioritized
List 20 

21 Upgrade Umatilla River Road from Elm Ave. to Punkin Center Rd. Unprioritized
List 21 

22 Upgrade 1st St./Hermiston-Hinkle Rd. from Highland Ave. to Feedville Rd. Unprioritized
List 22 

Project Priority List 

The remaining projects from the 2003 TSP and those identified by this study were 
reviewed by the City staff and by the Planning Commission.  This review led to 
thirteen projects being placed in priority order.  The remaining projects are listed 
numerically for identification purposes; however, they are not ranked relatively to 
each other. 

The priority listing does not limit the sequence of project development.  
Transportation needs within a city change with the passage of time, as does the 
availability of funds to pay for them.  This can result in projects appropriately 
being built out of the numerical list in the update.

A word about project cost and sources to pay for it

Cost:

Table 16 lists the thirteen prioritized projects recommended for completion during 
the 20-year planning horizon along with their estimated 2014 costs.  Table 17 
provides the same information for the projects not yet prioritized.  These 
estimates are order-of-magnitude costs and should be used with extreme caution.  
They have not been engineered so there are factors which can significantly impact 
project cost which are completely unknown.  These include such topics as soil 
conditions, topography, hydraulics and environmental.  The thirteen prioritized 
projects are estimated to cost $5,288,000 in 2014 dollars, while the unprioritized 
projects will cost approximately an additional $26,314,000. 
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Table 16:  Prioritized Street System Improvement List 

No. Intersection Recommended Improvement Cost

1 Highway 207/Elm Avenue at SW 
11th Street

Signalize* 
Add left and/or right turn pockets 778,000

2
W Harper Road at W Geer Road 

Realign Geer Road and Harper Road 
intersection to improve safety and traffic flow 
between this intersection and Highway 395 940,000

3 Highway 207 at Orchard Avenue 
Signalize* 

300,000

4 Highway 395 at Main Street Improve timing along the downtown area, 
improve pedestrian treatments 50,000

5 W Highland Avenue at S 1st Street Improve pedestrian safety, improve traffic flow 
Possible signalization 300,000

6
W Orchard Avenue at N/S 1st 
Street

Possible signalization* 
Improve traffic flow between 1st Street and 
Highway 395 
Improve pedestrian treatments 300,000

7 E Main Street at NE/SE 7th Street 
Signalize or install a roundabout* 

300,000

8
Highway 395 at Theater Lane 

Add right turn pockets 
Revise signal timing to protective/permissive left 
turns 478,000

9
Highway 395 at Elm Avenue Add turn lanes and through lanes 

Improve timing and pedestrian treatments 
1,442,000

10 Highway 395 at Highland Avenue Improve timing along the downtown area, 
improve pedestrian treatments 50,000

11 Highway 395 at SE 4th Street Improve timing along the downtown area, 
improve pedestrian treatments 

12 Diagonal Boulevard at NE 10th

Street
Signalize or install a roundabout* 

50,000

13
Highway 395 at Kelli Boulevard 

Signalize* 
Improve traffic flow by creating parallel roadways 
and other access points in the southeast area 300,000

TOTAL: 5,288,000
*Signalization improvements must meet signal warrants and those on State Highways must also 
obtain state traffic/roadway engineer approval. 
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Table 17:  Unprioritized Street System Improvement List  No. Project Description Status Cost
14 Not Used 0

15 10th St. from Columbia Dr. to Elm Ave. Widening 5,820,000

16 10th St. from Elm Ave. to Punkin Center Rd. Widening 5,820,000

17 Theater Lane from Highway 395 to East 10th St. Widening 4,989,000

18 Umatilla River Rd. from Hermiston Ave. to Elm Ave. Upgrade 3,108,000

19 Highway 395/Port Ave. Intersection New Traffic Signal 312,000

20 1st St. from Hermiston Ave. to Highland Ave. Widening 1,559,000

21 Umatilla River Road from Elm Ave. to Punkin Center Rd. Widening 2,078,000

22 1st St./Hermiston-Hinkle Rd. from Highland Ave. to Feedville 
Rd.

Widening 2,078,000

23 West 4th St./Highland Ave. Intersection New Traffic Signal 300,000

24 West 11th St. Adjacent to The Hospital Widen to 3 Lanes 250,000

TOTAL: 26,314,000
Tables 18 and 19 list the projects and projected costs for the South Hermiston 
Study Area and the US 395 Refinement Study Area.  The South Area 2014 
Project Costs are estimated at $4,196,986 while the US 395 Refinement Area 
costs are estimate at $84,494,000.  Costs were calculated by using the original 
cost estimates and increasing them by an inflation rate of five percent per year.
This is based on a judgment based weighted average of ODOT cost experience in 
Region 5.  As with the 24 projects above, these are order of magnitude costs and 
should be used with caution. 

Note:  Projects 23 and 24 in Table 17 above, “Unprioritized Street System 

Improvement List” are not the same projects as Projects 23 and 24 in Table 18 

below, “South Hermiston Study Area.” 

Table 18:  South Hermiston Study Area Access and Circulation 

Improvement Plan - May 2000 TSP Update – See Figure 4 No. Project Description Cost
23 Extend Evelyn Ave. west to US Highway 395. 109,000

24 Extend Evelyn Ave. west to New Hope Church, close New Hope access to US 395 and 
access the Evelyn Ave. Extension 296,986

25 Construct A-Line Canal Crossing 554,000

26 Complete 1First Phase of Gettman Road Extension 782,000

27 Complete Port Drive/US 395 Intersection improvements 396,000

28 Extend McKinley St. to Evelyn Avenue once access has been provided via Port Drive 396,000

29 Extend SE 4th Street and Gettman Road (2nd Phase) 752,000

JRH TRANSPORTATION ENGINEERING | Hermiston TSP Update | June 9, 2014 | 24 



30 Extend Gettman Road to SE 4th Street 485,000

31 Realign local street access 300’ from US 395 426,000

TOTAL 4,196,986
As of the preparation of this update in 2014, none of the improvements listed in 
Table 18 above or Table 19 below have been constructed.  As with most 
transportation improvements, construction begins when developments which 
place greater demands on the transportation infrastructure occur.  Future 
development in the south Hermiston area will determine the appropriate timing 
for construction of these improvements.  Inclusion in the plan is not a guarantee 
of funding. 

Table 19:  Recommended 20-Year Street Improvement Projects

US 395 Corridor Refinement Study Area – See Figure 5 No. Project Description Cost
33 Provide a signalized access portal to US 395 (when warranted by a traffic engineering 

study) at the current Wal-Mart Distribution Center access to be served by a major 
collector roadway east of US 395 and a minor collector west of US 395. 445,000

34 Realign the north and south approaches to Ott Road such that they intersect US 395 at 
a complete 90-degree angle.  The future intersections should be limited to right-in/right-
out driveways to help preserve access management along the Highway. 1,089,000

35 Develop a minor collector backage road that runs parallel to US 395 between Kelli 
Boulevard and the Wal-Mart Distribution Center truck access road. 3,465,000

36 Re-construct a limited access right-in/right-out driveway to US 395 near the current 
Hermiston Foods driveway to be served by minor collector roadways on both sides of 
the highway. 50,000

37 Re-construct a limited access intersection (left-in/right-in/right-out) at the US 395/Kelli 
Boulevard Intersection. 50,000

38 Signalize the US 395/Campbell Drive/Airport Road Intersection when warranted by a 
traffic engineering study. 446,000

39 Develop a minor collector roadway to facilitate east/west travel between Hermiston-
Hinkle Road and US 395. 10,642,000

40 Upon redevelopment of adjacent land parcels, develop a minor collector connection 
between Campbell Drive and Kelli Boulevard. 545,000

41 Extend Campbell Drive at major collector standards south and east to Kelli Boulevard 
(1st Phase).  Realign a portion of Kelli Boulevard so that it Intersects the extension of 
Campbell Drive (2nd Phase). 2,128,000

42 Develop a minor collector roadway to facilitate north/south travel between US 395 and 
Feedville Road. 7,326,000

43 Develop a series of minor collector roadways to ensure circulation and connectivity upon 
redevelopment of the large agriculture plots within the western study area. 11,533,000

44 #44 not used. 0

45 Upon the redevelopment of the Hermiston Agriculture Experiment Station, provide a new 
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minor collector roadway along the SE 4th Street alignment.  Upgrade and extend 
Experiment Station Road to this 4th Street alignment. 3,118,000

46 Develop a full access Intersection at US 395 to be served by a future extension of Able 
Drive.  This Intersection should be limited to a right-in/right-out/left-in access when 
warranted by a traffic engineering study. 445,500

47 Develop a signalized access Intersection at the US 395 Airport Way Intersection when 
warranted by a traffic engineering study. 445,500

48 Develop a major collector roadway system upon redevelopment of the vacant land north 
of the airport, Irrigation canal, and rail line. 6,237,000

49 Develop a major collector roadway to facilitate north/south travel within the northeast 
quadrant of the US 395 Refinement Plan study area. 6,534,000

50 Develop a series of minor collector roadways to facilitate circulation south of the 
Hermiston Airport. 6,682,000

51 Develop a series of minor collector roadways to facilitate circulation within the northeast 
quadrant of the US 395 Refinement Plan study area. 14,107,000

52 Develop a major collector backage road between Kelli Boulevard and Ott Road. 5,692,000

53 Extend Kelli Boulevard east of US 395 to connect into a minor collector roadway 
network. 2,178,000

54 Develop a multi-use path along the west side of US 395.  This path will require a bridge 
crossing over the feed canal and rail line. 891,000

55 Signalize the US 395/Feedville Road Intersection when warranted by a traffic 
engineering study.  (Improvement specific to the US 395 North Corridor Plan) 445,000

TOTAL: 84,494,000
Revenue sources: 

Finding the means for paying for public projects is often a difficult job.  There are 
a number of potential sources which might be considered.  These include the State 
Transportation Improvement Program (STIP).  This is primarily generated by fuel 
taxes, weight, mile fees and vehicle registration fees.  The money in the STIP is 
allocated by the State Transportation Commission with input from regional Area 
Transportation Commissions (ACTs), city and county governments and the 
general public. 

Fuel Tax and Vehicle Registration Fees: 

A portion of all state gasoline and vehicle registration fees is sent directly 
to local jurisdictions.  Although this amount at current tax levels is not 
large, it can be used for roadway improvements.  Many jurisdictions have 
added a local tax to increase this revenue. 

Ear-Marked Federal Funds: 

Although this source is subject to large fluctuations, having a good 
relationship with local members of Congress can help develop this source. 
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Safety Funds (SF): 

ODOT has a separate safety fund which can be used to fund projects at 
high accident locations for projects to reduce accident potential. 

System Development Charges (SDC): 

System Development Charges can be used to pay for projects needed to 
accommodate growth.  These are usually based on the trip generation 
expected from a particular development.  These are often favored by 
developers who need road projects to ensure the success of their land use 
development.  These are generally paid at the same time as a building 
permit is issued, as the new owner of a piece of property pays and not the 
developer.

Local Improvement Districts (LID): 

These are districts that assess themselves for the cost of improvements.  
They tend to be favored by developers who intend to own property rather 
than sell it.  LIDs are generally paid as a property tax assessment by the 
owners over 10 or 20 years.  As a tax, the annual amount can usually be 
deducted from income taxes each year.  This contrasts with SDCs which 
usually affect the basis of building improvement.  These can usually be 
deducted as depreciation over a 30-year period.  LIDs can be created for 
areas that are fully developed, while SDSs are usually paid as building 
permit fees. 

Developer Financed: 

Individual projects may have impacts on the transportation system.  That 
must be mitigated.  Under both state and city rules, mitigation can often be 
required before development. 

Project Opportunities

In addition to the studied intersection and roadway improvements listed in Tables 
14 through 19, the city has identified several long term priorities which will 
enhance the overall transportation system both locally and regionally.  These 
projects are not necessarily location specific or may be projects presently being 
developed in conjunction with other agencies.  However, it is prudent to include 
these projects in the plan for support for future transportation improvements. 
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Table 20:  Project Opportunities – Future Transportation Improvements

Project Recommended Improvement 

US 395/Orchard Avenue Area Improve existing lane configurations, multi-modal 
access, traffic control and geometric characteristics to 
accommodate growth patterns and needs within the 
area. 

Hermiston Downtown Urban 
Renewal Area 

Implement urban renewal planned street 
improvements, features could include wider 
sidewalks, enhanced pedestrian crossing, landscaping 
and other measures. 

Hermiston Loop and Oxbow 
Trail/Enhance Trail Crossings 
of Highway 207 

Network of bicycle and pedestrian trails, including 
highway crossing treatments which connect and 
extend trail facilities. 

Transit Amenities Transit stop improvements, including but not limited 
to, more visible transit stop signs, kiosks with 
regional route information, benches, shelters and 
lighting.

Implement Transportation 
Demand Management 
Measures (TDM) 

Implement TDM measures, including supporting 
carpools, vanpools to major employers through 
education and provision of park and ride facilities. 

Eastern Oregon Trade and 
Event Center (Ott Road) 

Develop and extend local streets to accommodate 
active transportation modes and other improvements 
to support events. 
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