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Background

No. 1 tourist destination 1n the State

o 2 million visitors per year
Columbia Gorge National Scenic Area
ODOT - Interstate freeway and parkinglot
Forest Service — Falls Area
Vendor - Lodge
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Problem

* Vehicles queuing on exit ramp extending
onto Interstate freeway

* Dispatching ODOT maintenance to close
ramp (delayed response)

» Capacity of parking both freeway and old
highway

* Demand greatly exceeds capacity
e Unfamiliar drivers



Contributing Factors

Direct freeway access to/fromparking lot
Parking lot over capacity

» Limited to 186 spaces
Left side exit/entrance

Substandard left shoulder (4 feet)

Short off ramp eastbound
High speed

* Posted speed 65 mph



Crash In

e Last 10 years 47 crashes
 70% eastbound

* 14 Injury crashes eastbound
16 separate injuries

3 Injury crashes westbound
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Previous erations

e State Police

» Observes back up onto freeway
notifies ODOT

« ODOT

* Maintenance forces (13 miles away)
respond and close exit ramp
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Number of Parked Vehicles

Number of Parked Vehicles
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RELATIONSHIP OF PARKING
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Concept of Operations

Site Detection Zones
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Concept of Operations

Criteria for Closing the Gate System

Logical Test ' _ _ TestResur =
Scenario A | B | C D E F G | H | | J K
-Dnes parking

pocupancy excesad Mo Mo Mo Yes Yes Yes Yes Yes Yes Yes Yes
minimum threshold 7

Croes parking

poocupancy excesd Mo Mo Mo Mo Mo Mo Mo Yes Yes Yes Yes
maxirnum threshald?

Ecgﬁﬁggﬂ?n zane | Ma Yes No Mo Yes Mo Yas Mo Yos Mo Yes
Ic:?cgﬁ:}?g:jign zane 2 Mo Mo Yas Mo Mo Yas Yas Mo _ Mo Yes . Yoas
Gate Closure System | Do Do Do | Do | Do | Do | Acivale]| Activate | Activate | Activale | Activate
Rasponse Nothing | Nothing | Mothing | Nothing | Nothing | Mothing | Syslem | System | System | System | System

Scenarios A, B, C: typical off-season or off-peak conditions; low volumae, low parking occupancy. Queuing on ramp indicates stuck detector or stalled/pated vehicle in
cng of tha ramp detection zones, System will nat be activated for any scenario that does not maet the minimum parking occcupancy threshold.

Scenarios D, E, F, G: parking cccupancy is above minimum threshold, but below maximum threshold. Indicates mid-level volumes and occupancy is nearing the thrashold.
Cuauing on ramps within this fhreshold indicates vehides are likely waiting for stalls to open in the south parking lot.

Scenarios H, |, J, K: typical busy seazon, high volume, high parking occupancy, gueuing on the ramp and [-84 is imminent.




Proposed Project

@t 2 ' ——®

Nebirork Count
I I, P &

Hfee L S

CountiQueusa
Queus

w L T L ¥ LN w
Columibric  Kiver " e g - - ;

WLt WLt e
FALLS ™ rwaw~ FALLS i =
! k e T Walnsemh Fal

gfgégg - - ‘G'E“E;D g 2 g VR E=La i Parking Lud

Lo ]

NE 201ST AVE
£ n

LEGEND CTT s T R DS Associates [Figure JIEE)
3 -t Wontir G S Sipe o 2NN ) - S e S Multnom:ils Falls Traffic/
| - 5 i L ; " "-E‘ B ; Parking Management System
Pges = vy gt W Promacosacs a PROPOSED SYSTEM
; Precones G Comes Deecon 2 e O e R~ s FIELD DEVICES




Physical Improvements

o Improved parking lot signing
 [llumination upgrade
* Parking management system
* Vehicle counters
» Entrance and exit loops, reset daily
 CCTV cameras
* Advance automated signing

* (Gate system

20



SIGN DETAILS
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Physical Improvements

* Improved parking lot signing
o [llumination upgrade
* Parking management system
* Vehicle counters
» Entrance and exit loops, reset daily
 CCTV cameras
* Advance automated signing

* (Gate system
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TLLUMINATION PLAN
COLUMBIA RIVER HWr
I-84: M.P. 3107 TO 31.37
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Physical Improvements

e Improved parking lot signin
* [llumination upgrade
e Parking management system
* Vehicle counters
» Entrance and exit loops, reset daily
e CCTV cameras
* Advance automated signing

* Gate system
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Central

 Informational signing leaving

* 14 miles prior to exit

 Notifications on TripCheck
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Central

 Informational signing leaving

 Notifications on TripCheck
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ITS Cabinet
* Gate Design
 ATC and Firmware
* System Software



Cabinet — Front View
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Cabinet Layout

» Left Side — Pushbutton panel, relays,
terminal blocks, and circuit breaker panel.
Manual control of gates for use by
maintenance staff and electricians.

» Right Side — Controller, detection, etc.

35



Cabinet — Rear View
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Cabinet — ITS Side
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Cabinet — Traffic Side
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Wiring Diagrams
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Gate Design

IYPICAL INFORMATION CHART
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ATC Firmware

General Status Screen

Y NTELIGHT

[[] Front Panel Emulator
Bl ' 1 Status
& LI Object Status and Alarms
[ Manual Control
[ Input & Output Status
1 Controller
F 1 Administration

Main Status

Cperational Mode| Capacity Percent Full|Cars in Lot Lock Time Lock Time Remaining)  Status  |Close Threshold Open Threshold
Cabinet 150 0 0 300 0 Unknown 90 70

Gate Status

Gate 1DV Deacription Status | Open Fail Time|Cloze Fail Time Detzction| Open Switch Closed Switch
1 Gate 1 - upstream Unknown 20 20
2 Gate 2 Unknown 20 20
3 Gate 3 Unknown 20 20
4 Gate 4 - downstream | Unknown 20 20

Exit Sign Status

Exit Sign 1D/ Description Position Lag Time|Lag Time Left
1 Blank Dut Exit Sign Off 30 0

Queve Status

Queue ID| Description Status Time to Queve| Queued Duration|Detection
1 Zone Mot Queled 10.0 0
i Zone 2 Mot Queued 10.0 0

Detector Status

1 2 3
Detector | 4 |2 |2 |a|s|s|7 8|8 [40[11]12]43]44]15/48(47[18]18[20]21]22[23 |24

Occupied
Aams (@@ @0 00000000 e

Figure 2: ATC Web Interface General Status



-’INTELIGHT

Home Manual Mobile
[ Front Panel Emulator
£l ‘4 Status
[] General Status
El '_1 Object Status and Alarms
[ Gate
[] Exit Sign
[ Queue
[] Detector
[] Manual Control
[ Input & Output Status
= ‘4 Controller
[] System Parameters
[] Manual Count Adjustment
[] Gate Configuration
[] Exit Sign Configuration
[] Queue Configuration
_| Detector Configuration
£l Advanced 10
= ‘4 Cabinet Configuration
[110 Modules
[ Input Points
[] Output Points
1 Administration

Input Points

10 Module: | 1

Input Point Description
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Ll L MR R R MM R e alala
A = S| W00~ h ;a2 S W (e~ W s M
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£1-38
C1-40
C1-41
C1-42
£1-43
C1-44
£1-45
C1-46
C1-47
£1-43
C1-49
£1-50
£1-51
C1-52
£1-53
£1-54
£1-55
£1-56
C157
£1-58
C1-59
C1-60
161
£1-62
c11-10
C11-11
c11-12
C11-13
£1-63
C1-64
£1-66
£1-66

vehicleDetectorCall
vehicleDetectorCall
gateOpenStatus
gateOpenStatus
vehicleDetectorCall
vehicleDetectorCall
gateClosedStatus
gateClosedStatus
vehicleDetectorCall
vehicleDetectorCall
notActive

notActive

notActive

notActive

notActive

notActive
vehicleDetectorCall
vehicleDetectorCall
vehicleDetectorCall
vehicleDetectorCall
notActive
modeAutoSwitch
notActive
blankOutSignStatus
notActive

notActive

notActive

notActive
vehicleDetectorCall
vehicleDetectorCall
gateOpenStatus
gateOpenStatus

MNaxt

Input Control Type
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Main Control Screen

@ INTELIGHT

Home Manual Mabile
[[] Front Panel Emulator Main Control
= 4 Status

Operational Mode | Manual [+]
[[] General Status

Lot Capacity 186

El '_1 Object Status and Alarms Min Closed Time 300
[[] Gate Lot Close Threshold 80

[] Exit Sign Lot Open Threshold 70

[ Queue
[[] Detector
[ Manual Control
[ Input & Output Status
= 4 Controller
[] System Parameters
[]Manual Count Adjustment
[[] Gate Configuration
[] Exit Sign Configuration
[ Queue Configuration
__| Detector Configuration
=l 1 Advanced |0
&=l '_1 Cabinet Configuration
710 Modules
[ Input Points
[[] Output Points
| Administration




Manual Control Screen

@ NTELIGHT

[1 Front Panel Emulator Main Status
= 1 Staws Operational Mode System Overide Status
[0 General Status Cabiret N Request Marde
= A Object States and Alarms
:’ E'WS' System Open Override System Close Override
: ﬂl.:l]:]" System Number ‘li System Number 1
] Detector Open Status | Close Status
[ Manual Control Force Open Force Closs
[ Input & Qutput Status ; .
= A Controller ooty | _Apply
[ System Parameters
[ Manual Count Adjustment
[ Gate Configuration e Seanes
[] Exit Sign Configuration Gate 1D Descripion Status  |Open Fail Time Close Fail Time| Detection Open Switch Closed Switch
[ Quene Configuration 1 Gate 1-upsiream | Unénown 20 20
= _ Detector Configuration ] . Gzl | Unimown | 20 . 20
A Siteced K] 3 Gaie 2 Ukown | 20 | 20
L Eakunt Compadice 4 Gate 4 - downsiream - Unimown - 20 - 20
71 b0 Modules
T Input Points
] Output Points Gate Open Owverride Gate Close Override
= _| Administration i 1 e
Galeld [0 2]a]a Gate 1D 12 2]a
Open St.mss- [ ] ':-Zlnse Slatus- - -
Fosoe ﬁpen i Force Close
Apoly | Agoly
Exit Sign On Override Exit Sign Off Override
1 1
Exit Sign 1Dy 4 Exit Sign iD} 4
On Status | 0Off Status @

Force On || Force OFf |

Apply Spply



Y INTELIGHT

Output Screen

Home Manual Mobile
[ Front Panel Emulator
=l 4 Status
[] General Status
=l '_1 Object Status and Alarms
[ Gate
[] Exit Sign
[] Queue
[] Detector
[] Manual Control
[ Input & Output Status
= ‘4 Controller
[] System Parameters
[ Manual Count Adjustment
[] Gate Configuration
[] Exit Sign Configuration
[ Queue Configuration
_1 Detector Configuration
= '_4 Advanced 10
=l '_4 Cabinet Configuration
110 Medules
[ Input Points
[] Output Points
1 Administration

Output Points

10 Modute: |1 [~ ]
Output Point| Description
1 C
2 C1
3 C
4 C
5 &
3 C
7 C
C
9 C1
10 Ct
11 ci
12 ci
13 c1
14 c1
15 ci
16 1
17 C1
18 c1
19 c1
20 1
21 1
22 C1
23 1
24 1
25 1
26 C1
27 C1
28 1
29 1
30 C1
31 Ci
32 Ci

-2

closeGate
openGate
closeGate
switchBlankOutSign
openGate
closeGate
openGate
openGate
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive
notActive

Output Control Type
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System Software - Central

Dashboard

Lot Information
Lot Percentage Filled: 34

Car count for today: 194
Current car count: 9

Reporting

Application Parameters

Gate Information
Gate System Status: Unknown

Gate Status Close Threshold: 9¢
Gate Status Open Threshold: 85

Gate 1 Status Position: Ops
Gate 2 Status Position:
Gate 3 Status Position:
Gate 4 Status Position:

Gate larm: No
Gate

Gate 3 Alarm: h
Gate 4 Alarm: Not

DMS Signs Camera

Blankout Signs

Blankout Sign Position: |

1

Gate 1 Blankout Sign Status Alarm: N
Gate 1 Blankout Sign Status Alarm:
Gate 3 Blankout Sign Status Alarm: N

Gate 4 Blankout Sign Status Alarm

: Not Set

Current Gate Conditions Dashboard

Detectors

Gate 1 Detection Failure Alarm:
Gate 2 Detection Failure Alarm:

Gate 3 Detection Failure Alarm: h
Gate 4 Detection Failure Alarm: N

Gate 2 Detector Failure Code: Not

Gate 3 Detector Failure Code:
Gate 4 Detector Failure Code:
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Maintenance Manuals

1 ITS General Information

Quick references can be found here m order to find necessary information m the Mantenance and Electncian manuals for
the TrafficParking Management System.

1.1 Reference Material

The following is a descnption of where specific information can be located within the Maintenance and Electrical
Manuals.

Maintenance Manual: This 13 a descniphon of maintenance staff specific system components, and how to sustam them
Included in the manual are the following features:

Concept of Operations: General descnption of how the overall system operates.

Bunon Layout Descripfion: Full mamual control button explanation and use.

Main Circuit Breaker: Breaker box layout with descriptions of each breakes.

Frocedure for Replacing Shear Pins: How to propetly replace shear pins internally and extemnally.

Procedure for Replacing Gate Arms: How to replace the gate arms when damaged. it requures electrician assistance for
final connection

Procedure fo furn off Blank Oui Signs: How to cut power to signs when they are not responsive.

Maintenanee Routine and Checklist: What maintenance staff needs to do in order to keep the system operatiomal

Maintenance Pariz List: Part numbers and supplier contact for maintenance staff specific components.

Grare Manual: OEM mannal for gates

Electrician Manual- Provides information for electricians to service the Parking/ Traffic Management System. Procedures
reguire mput ffom maintenance staff so maintenance manual is accessible to electricians. Included in the manual are the
following features:

Frimary Componenis: General descriptions of primary elecimical components and their nses.

Camera Operaifions and Access: Links for camera access.

Detecior Layout: Porirayal of how the detectors are placed and their concept of operation

Procedure ta Connect Gate Arm Light Cablz: How to connect the lights after the mamtenance staff replaces a gate arm.

Procedure ta Reser Gare Fosition affer Lockup: When the mamaal confrol buttons lock up the systemy this procedure
dezcnbes how to comect the unresponsive gate position.

Elecirician Parts Lisi: Part nombers and supplier contact for electrician specific components.

Elecirical Drawings: Winng Diagrams, As-Build Constmicion Drawing, and control schemes specific to the Mulmomah
Falls Parking/Traffic Management System.




Operational Experience

Configuration

 What percent lot full before clos
opening
Multnomah Falls vendor concerns
Observation of driver actions

Gate damage



Number of Parked Vehicles

Parking Occupancy vs Gate Activations - Saturday, 8/9/2014

8/9/2014

Capacity = 186 veh

85% = 158 veh

1:19PM. Gates Close

12:34PM, Gates Close

E=3Vechicle Count
Gates Close

-Gates Open

1:36PM, Gates Open

12:53PM, Gates Open

85%




Operational Experience

Configuration

 What percent lot full before clos
opening
Multnomah Falls vendor concerns
Observation of driver actions

Gate damage






Upgra

* Bigger lights on gate arm

* Added no stopping signs on gate arm

e Cable bracket
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Upgra

* Bigger lights on gate arm

* Added no stopping signs on gate arm

e Cable bracket



Cable Bracket

* Moved arm upward
to clear barrier.

e Custom design and
fabricated bracket to
relocate cable
attachment.

* To align with arm
pivot and release pin
in order to reduce
arm twisting.
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Continuing Issues

* (Gate Damage

e Claims
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Potential next steps

* Brighter lights on gates

» Upgrade advance signs to VMS rather than
blank out — can be used for other events in
corridor

» Upgrade exit sign to VMS to make more
visible
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Multnomah
Falls




Summary

* We recognize this as a new-treatment for a
rather unique safety and operational 1ssue

* Queuing on exit ramp
* Dispatch ODOT to close ramp

* While we continue to improve the solution
to the immediate problem, we did not
address the root problem

* Demand greatly exceeds capacity

e Unfamiliar drivers

67



Summary

* Human Factors contribute to some of the
ongoing problems we are experiencing

* Tourists unfamiliar with area exitssand
options

* Intent to try to wait until gate opens -
parking on closed ramp

* Not knowing what to do/where to go

» Unwillingness to conform to traffic
messages - driving around gates.
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Summary

* We do not yet have the necessary data to
determine the effectiveness

 B/C cannot be calculated at this time

» Takeaways

e Software and Hardware installed and
operating

 Real time data collection and cameras
have proven to be beneficial
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Summary

» Takeaways (cont.)

» Backups on the freeway haveibeen
reduced through a mechanical interface,
drastically reducing involvement by
ODOT and Police personnel and
IMproving responsiveness

 However, more time needed to be spent
on anticipating driver reactions to the
new system.
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