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Introduction

The Federal Highway Administration (FHVVA) recognizes
red-light running as a national safety problem, resulting in as
many as 176,000 injuries and 1,000 fatalities annually, and an
economic loss estimated at $14 billion per year. The solu-
tion to the problem involves education, enforcement and
engineering measures. To publicize the engineering measures
that can be taken, FHWA and the Institute of Transportation
Engineers (ITE) prepared a report to provide information
that could be used to proactively ensure that intersections
can be engineered to discourage red-light running. The final
product, Making Intersections Safer:A Toolbox of Engineering
Countermeasures to Reduce Red-Light Running (1), addresses
design and operational features that may need to be upgrad-
ed or modified to discourage red-light running. The report
characterizes the red-light running safety problem, identifies
and provides guidance on the application of numerous engi-
neering measures that can be taken to reduce red light run-
ning, and provides a separate chapter describing a process
for addressing the safety problem at a specific location.

To supplement this report and provide more details on how
to conduct a site investigation, this field guide was prepared.
The field guide suggests a procedure for conducting an inves-
tigation of a specific intersection that has been identified as a
red-light running problem site. Presumably this identification
has resulted from a review of red-light running violation and
crash data. Having done so, the next step should be an
investigation of the site to identify possible engineering defi-
ciencies that could contribute to violations and crashes, and
to form initial opinions as to the possible countermeasures.
Final selection of appropriate countermeasures should be
made based on further engineering analyses.

The field inspection guide is prepared in connection with the
Intersection Field Inspection Form found at the end of the guide.



Field Site Review

Overall Objective

The purpose of the field site review is to identify any engi-
neering design or operational deficiencies that may con-
tribute to red-light running and the resulting crashes and to
form initial opinions as to possible countermeasures. From
an engineering perspective, red-light running may be reduced
if, in general, any one of these actions is taken:

+¢* Ensure that the traffic signals, and in particular, the red dis-
plays, are visible from a sufficient distance and capture the
driver’s attention;

+* Increase the likelihood of drivers stopping for the red
signal once seen;

+* Address intentional violations; and

+¢ Eliminate the need to stop.

It is paramount that the driver can see the traffic signal dis-
plays far enough in advance of the intersection so that
he/she can stop safely upon viewing the yellow or red dis-
play. Then, upon viewing the yellow, and certainly the red
indication, ensure that the signal operations and conditions
do not entice the driver to intentionally or unintentionally
enter on red. We must also ensure that a driver who tries
to stop his/her vehicle can successfully do so before entering
the intersection.

Recognizing that some drivers will intentionally violate the
red signal at certain times and situations, those conditions
that encourage this behavior must be minimized. Finally,
engineers should examine whether or not the traffic signal is
the most appropriate choice of control for the intersection.
Consideration should be given to the possible replacement
of the signal with another form of traffic control or design
that eliminates the signal (e.g. a roundabout) and, therefore,
the red-light running problem.

In view of this general goal, items to be considered in the
review include:

+* Visibility/conspicuity of signal indication;

+* Signal timing and phasing;

+¢ Traffic operations; and

+“» Geometric design and pavement condition.

Materials and Personnel Needed
The materials required for conducting the field site review
include the following:

+¢ Field guide;

+¢ Field Inspection Form with clipboard;

+* Measuring device, preferably a measuring wheel;

+«+ Camera, preferably digital—a video camera is optional;
++ Stopwatch—to time the traffic signal intervals; and

+* Slope meter—to measure the grade on the approaches.

The inspection can be made by one person who has training
and/or experience in traffic engineering principles. A second
person is desirable to assist in the required measurements
and to “get a second opinion” about deficiencies or possible
countermeasures.

As with dll field work, the inspectors should follow the agency’s policies
and procedures regarding personnel safety and traffic control.



Intersection Field Inspection Form

An Intersection Field Inspection Form has been prepared to assist
in the inspection and is included at the end of the field guide.
This form is also included full-size (8 1/2 x 11 inch) as a PDF
at www.ite.org/library/redlight/FieldInspectionForm.pdf and at
http://safety.fhwa.dot.gov/intersections/redl_reports.htm.

It can be downloaded from these sites and multiple copies
can be made. Alterations to the form may be necessary to
meet the needs of your organization. How to use the form
will be explained in the remainder of this guide.

Location Information

The first entries are to record the name of the intersection
and the specific approach. An inspection form is needed
for each approach that is to be inspected. It is recom-
mended that an inspection be conducted for all approaches
even if one or more legs or approaches has not been identi-
fied as a problem—upon inspection one or more deficiencies
could be detected on the “non-problem” approaches.

The entries are as follows:

+“* Intersection Ildentification: Enter the names and/or
route numbers or any other intersection identifier used
by your agency.

“ Approach Name: Enter the name and/or route
number of the approach.

+ Direction Heading: Enter the cardinal direction (for
example, northbound) for the approach being investigated.

Mast Arm Mounting

Span Wire Mounting

Part 1. Check Signal Visibility

The first item to check is the signal visibility available to driv-
ers as they approach the signal. Here, you need to confirm
whether or not there are unobstructed sight lines to the sig-
nal heads from a sufficient distance upstream.The entries to
be made are as follows:

Type of Signal Mounting: Traffic signal heads can be
placed on 1) span wire, 2) mast arm, 3) a pole, or 4) a
structure. For any given approach, there may be any combi-
nation of the above. Also, signal heads can be placed near-
side (just at or before the physical intersection), within the
intersection boundaries, or far-side (just beyond the cross
road). On the field sheet, indicate the type of signal mount-
ing. If more than one mounting is used, then indicate this.
You might want to take photographs of the signal displays for
each approach, both from a distance and then close to the
intersection.

Pole Mounting



Sight Distance to the Signal (Section 4.D.15): The
Manual on Uniform Traffic Control Devices (MUTCD), (2) stipu-
lates if two signal faces cannot be seen within the minimum
distances shown in Table |, then a sign shall be installed to
warn approaching traffic of the traffic signal. If any approach
is on a curve and/or grade that restricts visibility/sight dis-
tance, measure the distance from the nearest signal head for
the through movement to the point on the approach where
the signal is first in view. Compare the distance to the val-
ues in Table | for the appropriate speed. If the 85th per-
centile speed is not known, choose a speed that is at least
10 mph higher than the posted speed limit. Measuring the
sight distance is not necessary if the signal is clearly visible
from a considerable distance upstream.

85th-Percentile | Minimum Sight
Speed (mph) | Distance (feet)

20 175
25 215
30 270
35 325
40 390
45 460
50 540
55 625
60 715

Table I: Minimum Sight Distance

Requires Advance Warning Sign?: If the sight distance is
less than required by the values in Table I, indicate by circling
yes, otherwise circle no.

Advance Signal Warning Sign Present?: Indicate if there
is an advance signal warning sign. Take a photograph of the
sign if you have a camera.

Is anything blocking the view of the signals?: Even
though the minimum sight distance is met, continuous view to
all or a portion of the signal face may be blocked by either
utility lines, tree branches, or other objects. Drive towards
the signals from a sufficient distance upstream in each
approach lane and take note if this situation exists. Note the
nature of the blockage and take a photograph of it (consider
summertime if the inspection is being made during the non-
foliage seasons). If the opportunity presents itself, drive
behind any box-type trucks to see if they block the view.

Signal Blockage

Can signal faces on other approaches be seen?:
Intersections with more than four approach legs and those
with approaches at non-90 degree angles frequently experi-
ence a situation where the signal displays for other approach-
es can be seen from the approach being investigated. If not
properly shielded with visors, this can cause driver confusion
and some drivers may misinterpret the signal display for the
appropriate approach. Indicate if this situation exists and if
yes, mark whether visors, shields, or programmable lenses are
being used. Check each lane on the approach.

Conflicting Signal
Displays




Part 2. Check Signal Conspicuity

Could visual clutter detract from signal detection?:
While the signals may be visible from the required distances,
they may not be conspicuous to the driver. In terms of traffic
control devices, such as a traffic signal, conspicuity means the
ability for the specific device to be seen among other highway
and non-highway features that compete for motorists’ attention.
There are many roads and streets that have dense commercial
development with many signs and other forms of advertising that
cause visual clutter and make it more difficult for the motorist,
especially one who is unfamiliar with the road, to detect and
react to traffic signals. Where this occurs it may be necessary to
augment the signal display with additional signals and/or a double
red signal section.

To check this possibility, it is recommended that the investigator
drive through the intersection and note on each approach
whether or not there is visual clutter. In doing so, the inspector
should try to imagine how a driver unfamiliar with the area
would view the scene. The inspection can be done during the
day, and then, if there is reason to believe that nighttime would
be more severe, a night inspection should be made as well. If it
is believed that the visual clutter could detract from clearly see-
ing the signal, circle yes.

Confusing Signal Displays

Are Signal Indications Confusing?: The next check is to
determine if the signal indications may be confusing.
Sometimes signal head placement can be confusing or mis-
takenly identified to a driver approaching the intersection.
For example, signals for left-turn traffic can be confused with
those for through traffic, especially if there is a NO LEFT
TURN (R3-2) sign. Also, if there is another signalized inter-
section a short distance downstream, and depending upon
the approach grades, the signal for the second intersection
can be confused for being the control for the first intersec-
tion. This could be particularly troublesome if the first signal
displays red while the second signal displays green. Make
note if any confusing condition exists.

Are backplates present? Are backplates necessary?:
Answer yes or no.

Glare from the sun can make it difficult to see one or more
signals as the driver approaches the intersection. Backplates
enhance visibility and conspicuity of the signal indication by
making it stand out. When you are in the field notice
whether or not there are backplates on the signal.

Even if there are backplates, if the approach is on direct east
or west bearing, then an inspection should be made during
the critical period when the rising or setting of the sun will
have the worst effect on signal visibility. If the inspection
indicates that the sun glare is a problem and backplates are
needed, circle yes to that question. Also, indicate whether
or not other glare-reducing steps are needed. Re-positioning
one or more of the signals may be necessary in this case.

Signal Lens Type: Note if the red signal lenses have either
incandescent bulbs or LEDs. Signals with LED lenses are
typically brighter than incandescent bulbs.

Signal Lens Size Adequate?: The next entries determine
if the size of the red-signal lens as determined by its diame-
ter is adequate.



“* Red Signal Lens Size: Note the size of the red signal
lenses; they are usually either 8 or 12 inches in diameter
(measuring is usually not needed as the two sizes are dis-
tinguishable to a trained signal technician). If all red signal
lenses are 12 inches, then they can be considered ade-
quate. If there are any 8-inch signal lenses, then complete
the next two entries.

+ Distance from stop line to signal: Enter in feet.

+* Near-side signal present?: Enter yes or no.

“ Is Existing Size Adequate?: If any red signal lens is 8
» inches, then circle no if any of the following conditions
exist:

» Both traffic control and lane-use control signal heads
are in view simultaneously;
If the nearest signal face is between 120 and 150 ft.
» beyond the stop line, unless a supplemental near-side
signal face is provided;

If the signal faces are more than 150 ft. from the stop line;

If the sight distance to the signals is less than required

by Table [;

If the signal is using an arrow;

The 85th-percentile approach speed exceeds 40 mph;

The traffic signal is unexpected;

Only post-mounted signal heads are used; or

It is known that there is significant percentage of

elderly drivers.

v

v vvew

These are all conditions that would indicate the need for
[2-inch signal lenses.

Number of Signal Heads Adequate?: The MUTCD
requires that there be at least two signal heads for the major
movement (usually the thru movement, but may be for a turn-
ing movement). It is desirable to have one for each lane. To
check for the adequacy of signal heads, enter the following:

“ Number of signals heads for major movement:
Note the total number of signal heads for the major
movement.

“ Number of through lanes: Note the number of lanes
for the major movement.

+ Is existing number adequate?: If there are less signal
heads for the through movement than the number of
through lanes, circle N in the last column.

Placement of Signal Heads: Note the placement of the
signal heads in relation to the marked lanes. If the signal
heads are not centered over the marked lanes, circle N.

Part 3. Check Signal Control
Parameters

An inappropriately short or long yellow-change interval and
the lack of an all-red clearance interval are two features that
can contribute to red-light running and the resulting crashes.
The yellow-change interval is simply the first interval follow-
ing the green interval during which the yellow signal indica-
tion is displayed. The all-red clearance interval is an optional
interval that follows a yellow-change interval and precedes
the next conflicting green interval. It is frequently referred
to as the all-red interval, because all approaches have a red
signal display during this interval. The use of an all-red inter-
val will not likely reduce red-light running violations, but it
will help to avoid crashes if red-light running occurs in the
first few seconds of the red indication. The two intervals are
usually considered together as the change period and can be
calculated using the following formula found in the most
recent edition of ITE’s Trdffic Engineering Handbook (3):



1.47%V
+
(20 + 64.4g)

W+ 20
1.47*%V

CP =10+

Where:

CP = change period of yellow plus all-red

speed of approaching vehicle, expressed in miles per hour.
width of intersection in ft.

grade on the intersection approach, in percent

divided by 100 (downhill is negative)

\
w
g

The equation above has been altered to include the assumed
values of t,a and L, and a factor for converting miles per hour
into feet per second.' If your agency uses different values,
then you will need to modify the equation accordingly.

The first two terms of the equation are typically used for the
yellow-change interval and the last term is for the all-red
interval. To evaluate these features, determine the following:

+ Grade: If the approach is not level or reasonably so,
enter the grade, which can be determined using a slope
meter. Enter the grade as a decimal, for example,a 5 per-
cent downgrade is entered as -.05.

« Approach Speed: Enter the approach speed in miles
per hour (mph). If available, the 85th percentile speed
should be used. If not, then speeds up to 10 mph higher
than the speed limit can be used.

% Cross Street Width: At a point closest to the intersec-
tion, measure the distance between the curbs, if any, or if
none, the edge of the outside travel lanes of the crossroad.
Enter the distance in feet.

" The original formula includes the following parameters:

t = perception-reaction time of the motorist
a = comfortable deceleration rate of the vehicle

L = length of vehicle
The original equation can be found in the Trdffic Engineering Handbook.
Washington DC: Institute of Transportation Engineers, 1999.

Then, enter the following for the phase that serves the
through movement on this subject approach:

*» Yellow interval in seconds, and
¢ All-red interval in seconds.

These two times should be available from the controller
unit; if not, then it will be necessary to determine these
times in the field using a stopwatch.

Next, enter the following:

+ Calculated Yellow: Calculate the yellow interval, which
is the first two parts of the equation and enter the calcu-
lated yellow-change interval on the form.

% Yellow-Change Interval Adequate?: Compare the cal-
culated yellow-change interval to the actual yellow inter-
val and note if it is adequate.

+ Calculated All-Red: Using the last part of the equation
with values for cross street width (W) and approach speed
(V), calculate the all-red interval and enter it on the form.

+ Red-Change Interval Adequate?: Compare the calcu-
lated red-change interval to the actual interval and note if
it is adequate.

Part 4. Check Other Factors

Horizontal Location of Signal Faces: With respect to
red-light running, traffic signals not properly located at the
intersection (see Part 2 “Placement of Signal Heads”) may
induce red-light running. Referring to Figure |, if the signal is
placed too close to the stop line, the driver already stopped at
the line, may not be able to see the signal and may enter the
intersection prematurely. Also, if the signal is placed further
away from the stop line than prescribed in Figure I, then the
motorist may not associate the signal with the stop line and
inadvertently enter the intersection on red. On the form,
enter the distance from the stop line to the first far-side signal
for the through movement.



Location of signal heads within these areas:

' 200 mm (& in) or 300 mm (12 in)
d signal lenses

300 mm {12 in} signal lenses, unkess
a near-side signal face is used

300 mm (12 in) signal lenses

N

| am{10t)

* Minimum distance of signal laces from
stop line.

** Maximum distance from stop line for 200 mm
(& in} sgnal faces. unless a near-side
signal face is used.

*** Maximum distance from stop ling for 200 mm
(& in} signal faces when near-side
supplemental signal face is used.

=** Maximum distance frem stop ling for 300 mm

{12 in} signal faces. unless a near-side
supplemantal signal face is used.

Figure |: Horizontal Location of Signal Faces
Source: MUTCD 2003

Pavement Condition: If the pavement surface along the
approach near the stop line appears to be slippery because
of a smooth, polished condition or is severely rutted,

motorists may be reluctant to decelerate to a stop when the

yellow appears and may subsequently run a red light.
Observe the condition of the pavement along the approach
for either of these conditions and circle the most applicable
condition on the form.

Reconsider Signal Installation: It is possible that traffic
signal control is no longer warranted and could be replaced
with a lower order control. A more detailed study is required
to determine if the traffic signal should be removed. However,
if it is observed during the inspection that the traffic volume
levels on both the major and minor street are light (even dur-
ing the peak traffic periods), then this should be noted.

Part 3. ldentify Promising
Countermeasures

Having completed the inspection and observed one or more
deficiencies, then potential countermeasures to address the
deficiency should be considered. On the form check off if
any of the deficiency types are identified and countermea-
sures that you feel may be appropriate. The potential coun-
termeasures for each category of deficiency are listed below.

Visibility Deficiency

1) Install additional signals on the near side of the intersection
2) Change signal mounting (to center over each marked lane)
3) Remove/relocate sight obstructing object

4) Install shields and visors

5) Install programmable lenses

6) Install SIGNAL AHEAD sign

7) Install advance warning flashers



Conspicuity Deficiency

+* Add additional signal head to achieve one signal per lane
(centered over each marked lane)

+* Install LED signal head

+* Install 12-inch signal head

+* Install double red signal

+* Install backplates; larger or enhanced backplates

+* Install transverse rumble strips

Signal Timing Operation Deficiency

+* Change yellow-change time (to correspond to ITE policy)
+* Add/change all-red clearance time
+ Coordinate signal operation with adjacent signals

Other Measures to Consider

+* Provide dilemma-zone protection
++ Determine if signal is still warranted
7

+ Consider roundabout or other innovative design
+* Improve pavement condition

The selection of the final countermeasure(s) should be made
by the responsible engineer. The full report Making
Intersections Safer: A Toolbox of Engineering Countermeasures to
Reduce Red-Light Running should be reviewed for this activity.

Approach Name:

Direction Heading:

To download a one-page form, visit:

www.ite.org/library/redlight/FieldlnspectionForm.pdf
http://safety.fhwa.dot.gov/intersections/redl_reports.htm

Intersection Field Inspection Form

LOCATION INFORMATION

Intersection |dentification:
with

PART I. CHECK SIGNAL VISIBILITY

Type of Signal Mounting:  Span Wire Mast Arm
Pole Structure
Sight Distance to the Signal: feet
Requires Advance Warning Sign? Y N
Advance Signal Warning Sign Present: Y N
Is anything blocking the view of the signals? Y N
If yes, describe
Can signal faces on other approaches be seen? Y N
If yes, do these signals have visors,
shields, or programmable lenses? Y N

Field Guide for Inspecting Signalized Intersections to Reduce Red-Light Running 19



PART 2. CHECK SIGNAL CONSPICUITY
Could visual clutter detract from the signal? Y N

Are the signal indications confusing? Y N
If yes, explain:

Are backplates present? Y N
Are backplates necessary? Y N
Are other glare-reducing steps needed? Y N
Signal lens type: Incandescent LEDs

Signal Lens Size Adequate?:

Red signal lens size: 8 inch 12 inch
Distance from stop line to signal: feet
Near side signal? Y N
Is existing size adequate!? Y N

Number of Signal Heads Adequate?:
Total number of signal heads for major movement:
Total number of lanes for major movement:
Is existing number adequate? Y N

Signal Heads Placement Adequate?: Y N

20 Field Guide for Inspecting Signalized Intersections to Reduce Red-Light Running

PART 3. CHECK SIGNAL CONTROL PARAMETERS

Grade (as decimal) g= (uphill is positive)
Approach speed V= mph
Cross street width W = feet

Calculate the needed change period (CP) for this approach
using agency practice for the following equation:

Yellow All-red

1.47*V W+ 20
+
(20 + 64.4g) 1.47*V

CP=10+

Actual Value  Calculated Value Is Existing

PART 4. CHECK OTHER FACTORS

Is horizontal location adequate? Y N

Enter the distance from the stop line to the first far side
signal for the through movement.

Pavement condition on approach:
_ Adequate __ Polished __ Severely Rutted

Should signal warranting study be conducted? Y N

Other concerns:

Field Guide for Inspecting Signalized Intersections to Reduce Red-Light Running

Adequate?
Yellow interval Y N
All-red interval Y N

21



PART 5. IDENTIFY PROMISING COUNTERMEASURES

Visibility Deficiency Conspicuity Deficiency

Install additional signals __ Add signals to achieve

on near side one per |af1e
___ Change signal mounting ___ Replace with LED lens
____Install SIGNAL AHEAD type

sign __ Replace with 12” signal
__Install advance warning head

__Install double red signal

__Install/fenhance backplates

__Install rumble strips on
approach

__Install near side signal

flashers
__ Remove/relocate sight
obstruction
__Install programmable
lenses

Install shields and visors
Other Measures

Signal Timing Operation

Deficiency __ Determine if signal is
warranted
__ Change yellow interval ____ Consider roundabout or
__ Add/change all-red inter- innovative design

Improve pavement
condition

Other

*A form should be completed for each intersection approach.

Inspection by:

Date:

22 Field Guide for Inspecting Signalized Intersections to Reduce Red-Light Running

REFERENCES:

I. Institute of Transportation Engineers/Federal Highway
Administration. Making Intersections Safer:A Toolbox of
Engineering Countermeasures to Reduce Red-Light Running.
Washington, DC: ITE, 2003.

2. Federal Highway Administration. Manual on Uniform
Traffic Control Devices for Streets and Highways, Washington,
DC: Federal Highway Administration, 2003.

3. Institute of Transportation Engineers. Traffic Engineering
Handbook. Washington DC: Institute of Transportation
Engineers, 1999.

23



H g
ite= ... o Eng
mw  Institute of Transportation Engineers

1099 |4th Street, NVV, Suite 300 West
Washington, DC 20005 USA
Telephone: +1 202-289-0222

Fax: +1 202-289-7722

ITE on the Web: www.ite.org

ISBN 1-933452-04-8





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


