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LOW-COST SAFETY IMPROVEMENTS

by Mark Franz, Technical Assistant, WV LTAP

A key factor in designing and main-
taining roads is safety. Unfortunately, 
limited available funds make these 
responsibilities diffi cult for traffi c 
engineers and public works directors 
alike. For this reason, low-cost safety 
improvements should be considered 
to help provide safer roads at mod-
est costs. 

Low-cost safety improvements are 
based on using standard warning and 
delineation devices to inform drivers. 
Low-cost is a relative term. Agencies 
with larger budgets may perceive 
a low-cost project differently than 
agencies with smaller budgets. 

KEEPING CARS ON THE ROAD

According to the FHWA, run-off-
the-road crashes represent 60% of all 
traffi c fatalities in the U.S. These 
types of incidents can be reduced 
by helping drivers stay on the road 
through simple solutions such as 
pavement markings and rumble 
strips. Refl ective pavement markings 
offer drivers visual guidance both 
day and night. Similarly, double-
wide edge lines (8-12 inches) have 
been shown to reduce run-off-the-
road crashes compared to single-
wide edge lines (4-6 inches). Other 
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Country Roads and City Streets is a 

quarterly publication of the West 

Virginia Local Technical Assistance 

Program (WV LTAP). The purpose 

of this newsletter is to provide 

information that is benefi cial to 

roadway construction and

 maintenance personnel.

The material and opinions contained 

in this newsletter are those of the 

West Virginia Local Technical 

Assistance Program and do not 

necessarily refl ect the views of the 

Federal Highway Administration or 

the West Virginia Department of 

Transportation. Material contained 

in Country Roads and City Streets is 

a combination of original and 

borrowed material. Every effort has 

been made to ensure the integrity 

and accuracy of this material. 

However, the West Virginia LTAP 

does not assume responsibility for 

any incorrect material. 

low-cost solutions for run-off-the-
road crashes include chevrons and 
fl exible delineator posts in curves.

Another low-cost solution to prevent 
road departures is rumble strips. Both 
center line and edge line rumble 
strips provide an audible warning, 
as well as a vibration, to alert drivers 
they are leaving the road or crossing 
into the opposing traffi c lane.

ROADSIDE SAFETY

In the case that a vehicle does leave 
the road, the roadside needs to be 
forgiving. Since optimal design is 
not always feasible due to cost is-
sues, a priority scheme for dealing 
with roadside fi xed objects has been 
developed as follows:

1. Eliminate the hazard
2. Relocate the hazard
3. Re-engineer the hazard to reduce
    its severity
4. Use impact attenuation devices
    (i.e., crash cushions) to reduce
    severity
5. Re-direct errant vehicles using
    barriers

Roadside hazards can come in many 
forms such as trees, utility poles 
and rigid mailboxes. In the case of 
identifying trees that are potential 
hazards, look for trees that have pre-
viously been struck (trees with scars) 
or trees that have signs of health 
problems or disease. Lastly, all signs 
should be mounted on crashworthy 
(breakaway) posts; otherwise the 
traffi c control device will actually be 
creating another hazard!

INTERSECTION SAFETY

One of the principal causes of 
intersection crashes is restricted sight 
distance. In some cases sight distance 
can be increased by simply trimming 
vegetation. Similarly, stop bars can 
be used to clearly establish a safe 
stopping location at intersections. 
An additional low-cost improve-
ment at intersections may be to use 
pavement markings such as turn 

continued from page 1 arrows to inform drivers of allowable 
maneuvers. These markings could be 
used in conjunction with intersection 
lane control signs, with the name of 
the intersecting road(s) on a supple-
mental plaque. 

To learn more about the materials 
discussed, visit the online pdf of the 
Manual on Uniform Traffic Con-
trol Devices (MUTCD) Handbook 
located at http://mutcd.fhwa.dot.gov/
pdfs/2003r1/pdf-index.htm.

COST BENEFITS OF CRASH 
REDUCTION

Safety must be a key part of the 
design and maintenance of roads,
infrastructure and pedestrian fa-
cilities. However, when a crash does 
occur, there is a cost to society as-
sociated with the incident. These 
costs to society are sometimes used 
by road agencies to perform an eco-
nomic analysis of safety improve-
ments to a given transportation 
facility, such as a roadway. 

Costs to society can be broken into 
two categories: direct and indirect 
costs. Direct costs are those which 
are generally predictable and obvious 
to the claim. These costs may include 
medical costs, emergency response 
costs (ambulance, fire truck) and 
property damage. Another direct cost 
is lost road agency employee time 
and productivity. In the case when a 
claim is fi led against the road agency, 
a crash will take a maintenance su-
pervisor away from his normal duties 
to perform paper work and record 
retrieval. Not to mention, the crew 
may be involved in the crash clean 
up or temporary traffi c control.

Indirect costs are those that are less 
predictable. In general, the most 
important indirect costs to consider 
are quality of life costs, which put a 
value on the pain, suffering and the 
quality of life the family involved 
in the incident loses because of the 
injury or death.

Enhancing Transportation 
in Your Community
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 WV LTAP ADVISORY BOARD 

Robert Amtower
  WVDOT
  Burlington, WV

Kevin Burgess
  FHWA
  Charleston, WV

Michael DeMary
  Stormwater Program 
        Manager
  Fairmont, WV

Bob Gordon
  Region 9 Planning and 
        Development Council 
   Martinsburg, WV

Kathy Holtsclaw
  WVDOT 
  Charleston, WV

Terry Hough
  City Engineer &
   Public Works Director
  Morgantown, WV

Bill Lanham
  Town Superintendent
  Fayetteville, WV

Gary Lanham
  WVDOT
  Charleston, WV

Marvin Murphy
  WVDOT
  Charleston, WV

Pat Parsons
  Asphalt Pavement Assoc.
   of West Virginia
  Charleston, WV

Buddy Shreve
  Public Works Director
  Philippi, WV

Donald Williams
  WVDOT
  Clarksburg,WV

Gary Winter
  WV Governor’s Highway
       Safety Program
  Charleston, WV

Vacancy
  FHWA
  Charleston, WV

The statistics listed in Tables A and 
B from the National Safety Council 
show the average direct and aver-
age total costs (sum of direct and 
indirect costs) by crash severity for 
2006. Additional crash cost data 
compiled by the Federal Highway 
Administration can be found at 
http://www.fhwa.dot.gov/legsregs/direc-
tives/techadvs/t75702.htm.

With the costs of crashes estab-
lished, it is important to consider 
the benefits of improving road 
safety. The benefit/cost ratios in 
Table C are from the Minnesota DOT 
Traffi c Safety Fundamentals Hand-
book (data from 1974-1993).

These numbers suggest that im-
plementing safety 
improvements 
can have signifi-
cant benefits in 
terms of costs to 
society. However, 
knowing where to 
utilize safety im-
provements and 
which improve-
ment is most ap-
propriate does take 
experience. 

West Virginia LTAP 
is glad to assist in 

obtaining additional information and offering expertise in addressing issues 
regarding safety improvements. For more information, contact Anthony Ford 
at Anthony.Ford@mail.wvu.edu or by phone at (304) 293-3031, ext. 2629.

TABLE A: AVERAGE DIRECT COST 
PER DEATH, INJURY, OR CRASH, 
2006
Death $1,210,000
Nonfatal Disabling Injury $55,000

Source: National Safety Council

TABLE B: AVERAGE TOTAL (DIRECT 
+ INDIRECT) COST BY INJURY 
SEVERITY, 2006
Death $4,000,000
Incapacitating injury $201,100
Non-incapacitating evident 
injury

$50,400

Possible injury $24,400
Source: National Safety Council

TABLE C: TYPICAL BENEFIT/COST RATIOS FOR 
VARIOUS IMPROVEMENTS

COUNTERMEASURE BENEFIT/COST RATIO

Illumination 21.0
Relocated Breakaway Utility Poles 17.2
Remove Obstacles 8.3
Upgrade Guardrail 7.6
Pavement Marking & Delineations 2.6
Widen or Improve Shoulder 2.1
Overlay for Skid Treatment 1.9

Source: Minnesota DOT

Test your chainsaw safety 
knowledge by completing the 

puzzle on page 6. Answers 
are to the right.
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The West Virginia LTAP 
Center is a part of the 

nationwide Local Technical 
Assistance Program (LTAP), which

is funded by the Federal Highway
Administration. The program also

receives funding from the West Virginia 
Department of Transportation. 

Mission:

The mission of the West 
Virginia  LTAP is to foster 

a safe, effi cient, and 
environmentally sound 

surface transportation 
system by improving skills and 

increasing knowledge of the 
transportation workforce and 

decision makers. 

Overall Goal: 

The Center’s overall goal is 
to improve the transportation 

system by focusing on 
professional training, technical

assistance, and information 
dissemination. 

To achieve this goal, the 
WV LTAP does the following:

 • Provides on-site training and 
  demonstrations

 • Publishes a quarterly newsletter

 • Maintains a video, CD-Rom, and 
publications library

 •Provides technical assistance via 
mail, telephone, fax, email, 

or site visits

WEST VIRGINIA LTAP INITIATES SIGN 
RETROREFLECTOMETER LOAN PROGRAM

by Dr. Ronald Eck, Director, WV LTAP

Although only one-quarter of all 
travel occurs at night, about one-
half of all traffic fatalities occur 
during nighttime hours. Nighttime 
visibility of signs provides critical 
information to drivers at night to help 
them navigate the road and promote 
safe driving. Retrorefl ectivity is the 
scientific term that describes the 
ability of a surface to return light back 
to its source. To be clearly visible at 
night, signs need to be retrorefl ective 
so that light from vehicle headlamps 
is refl ected back to the vehicle. To 
address this issue, in December 2007 
the Federal Highway Administration 
(FHWA) adopted new traffi c sign 
retroreflectivity requirements that 
are included as Revision 2 of the 
2003 Manual on Uniform Traffic 
Control Devices (MUTCD). The new 
requirements, which directly impact 
local road agencies, are described 
in an insert to this newsletter. West 
Virginia LTAP can help local agen-
cies understand and comply with the 
new requirements through two pro-
grams: 1) traffi c sign retrorefl ectivity 
training and 2) sign retrorefl ectom-
eter loan program. Both programs 
are described below. 

WORKSHOP ON TRAFFIC SIGN 
RETROREFLECTIVITY

For the last several years, WV 
LTAP has been offering a one-half 
day training course on Traffi c Sign 
Retrorefl ectivity. This session pres-
ents the basics of retrorefl ectivity, 
reviews the new requirements and 
describes the management and as-
sessment techniques that can be used 
to comply with the new provisions. It 
is a “hands-on” class with a number 
of demonstrations. If your agency 
or several agencies in your area can 
gather at least 15 people for a ses-
sion, we will be glad to come to your 

location to deliver the training work-
shop at no cost. If interested in a 
workshop in your community, please 
contact Ron Eck at the Center at 
Ronald.Eck@mail.wvu.edu or (304) 
293-3031, ext. 2627.

SIGN RETROREFLECTOMETER LOAN 
PROGRAM

To comply with the new require-
ments, public agencies have until 
January 2012 to implement and 
continue to use an assessment or 
management method that is designed 
to maintain traffi c sign retrorefl ectiv-
ity at or above the minimum levels 
specifi ed. As the insert describes (and 
as the sign retrorefl ectivity workshop 
discusses), there are a number of 
ways that this can be accomplished. 
One of the tools that can play a key 
role in implementing one of these 
methods is a sign retrorefl ectometer.  
To help local agencies who cannot 
afford or cannot justify purchasing 
their own sign retroreflectometer, 
West Virginia LTAP purchased two 
sign retrorefl ectometers which are 
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CENTER STAFF  &
CONTACT INFORMATION

WV LTAP
West Virginia University
PO Box 6103
Engineering Sciences Building
Rm. 651 and 653-B & C
Morgantown, WV 26506-6103

Phone: (304) 293-3031 x 2612
Fax: (304) 293-7109
http://wvltap.wvu.edu

Staff

Dr. Ronald Eck, P.E. 
 Director
 (304) 293-3031, ext. 2627
 Ronald.Eck@mail.wvu.edu

Kim Carr
 Program Coordinator
 (304) 293-3031, ext. 2612
 Kim.Carr@mail.wvu.edu

Anthony Ford, P.E.
 Program Coordinator
 (304) 293-3031, ext. 2629  
 Anthony.Ford@mail.wvu.edu

Mark Franz
 Technical Assistant
 (304) 293-3031, ext. 2611  
 Mark.Franz@mail.wvu.edu 

Weslie Boyd
 Public Relations Assistant
 (304) 293-3031, ext. 2662
 Weslie.Boyd@mail.wvu.edu

Bill Wyant
 Senior Volunteer
 WWyant@hsc.wvu.edu    

available for local agencies to use on 
a loan basis.

ABOUT THE RETROREFLECTOMETERS

The retrorefl ectometers are Retro-
Sign® 4500 Retrorefl ectometers with 
GPS capability. Each comes with 
an extension pole to extend the opera-
tor’s reach an additional nine feet and 
includes a remote trigger with digital 
display, allowing the operator to take 
multiple readings without having to 
retract the pole each time.

Features of the RetroSign® 4500 
include:

• High-tech fi lters that accurately 
measure the retrorefl ectivity of 
any color or type of sign sheeting;

• A calibration refl ection standard 
traceable to an accredited nation-
al standards laboratory through 
an ISO 17025 certifi ed testing 
and calibration laboratory. The 
instrument is also supplied with 
a fi eld calibration standard.

• Ability to measure all colors of 
sheeting accurately after a single 
initial calibration, recalibration is 
not necessary for each individual 
color or type;

• A lens reducer which allows the 
accurate measurement of smaller 
letters such as white letters on a  
WRONG WAY sign;

• A built-in Global Positioning 
System (GPS) for increased 
accuracy displays specific 
coordinates where the sign is 
located, which can then be down-
loaded into the agency’s sign 
inventory program;

• Ability to store measurements 
which can be downloaded to a 
spreadsheet or integrated into a 
sign management system. 

BORROWING THE EQUIPMENT

The Center will take requests from 
agencies via phone (304) 293-3031, 
ext. 2612 or ext. 2629, via fax

(304) 293-7109 or e-mail Anthony.
Ford@mail.wvu.edu on a fi rst-come, 
fi rst-served basis. Agencies will be 
required to provide an estimated 
length of use (a maximum of two 
weeks) and schedule pick-up and 
return of the equipment. Because 
each retrorefl ectometer is worth ap-
proximately $15,000, normal ship-
ping methods will not be permitted. 
Arrangements will need to be made 
for agencies to pick up the device, for 
WV LTAP to deliver the device, or 
some combination of these. A wait-
list will be maintained and equipment 
made available to the next agency on 
the list upon its return. Each agency 
is responsible for returning the device 
to the Center; a late fee of $25 per 
day will be assessed if the device is 
not returned on time. The fees will 
be used for future maintenance and 
repair of the devices.

West Virginia University has tagged 
the equipment so it is in their inven-
tory of insured items. Therefore, 
agencies will be required to maintain 
the equipment in a secure and locked 
location during transportation and 
storage, e.g., locker, trunk or lock 
box. Due to the high value of the 
device, the agency will be required to 
reimburse the Center a $2500 fee if 
one is reported lost or stolen. We also 
expect agencies to cover expenses 
related to obvious physical damage 
to the equipment.

A copy of the Center’s Sign Retro-
refl ectometer Loan Program Policies 
will be provided to all borrowing 
agencies. A signature will be required 
from the borrowing agency at time 
of delivery recognizing the Center’s 
expectations for proper use and han-
dling. In addition, a Chain of Custody 
Form will accompany each device.  
A signature must be provided each 
time the device is transferred from 
one individual to another.
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Across

3.  Designed to decrease the noise level and direct hot exhaust gases 
away from the operator.

4.  Composed of drive links and cutters.

7.  This dangerous reaction occurs when the tip of the blade catches 
on an object such as a branch or log.

8.  A defensive plastic shield designed to reduce the operator’s risk 
of injury and protect from coming in contact with the chain in the 
event the operator loses his grip.

13. A system to assure the operator’s right hand is in the correct 
position before the saw can be accelerated, and prevents the
accidental opening of the throttle.

14. The process of cutting the tree into usable lengths; often occurs 
as the tree is being limbed.

15. To remove a wedge-shaped piece of trunk from the side to 
which the tree will fall.

16. Cutting off unwanted branches, never done above the height 
of your shoulders.

17. Any loose overhead debris such as limbs or tree tops that may 
fall at any time, extremely dangerous and present the faller with a 
continual source of danger.

Down

1.  Cutting, knocking, or bringing down a tree.

2.  Required in many areas, it keeps sparks from being ejected by 
the exhaust.

4.  Should be located so that it can be activated easily by your right 
thumb without losing your grip on the rear handle of the saw.

5.  A guard designed to prevent a broken or derailed saw chain from 
striking the operator, found on the bottom of the saw engine.

6.  Made on the opposite side to which the tree will fall and allows 
the tree to fall.

9.  Activates the saw by pulling upward quickly, never pull to its 
full length, and always rewind slowly.

10. To evaluate the situation and consider all aspects of what might 
happen prior to making any cut with a chainsaw.

11. A weighted disk that controls engine speed and assists in
cooling the engine.

12. The fi rst of two cuts that results in a V-shaped notch. 

This puzzle fi rst appeared in Colorado LTAP’s Fall 2007 newsletter and 
has been reproduced with permission. Answers are on page 3.

One of the most important aspects of safely operating a chainsaw is to select a saw equipped with safety features. However, it is 
important to remember that the safety features do not take the place of proper training, safe operating practices, and common sense. Test 
your knowledge of these procedures and safety features used at Chainsaw Safety Workshops.

Chainsaw Safety Trainer Tim Ard will conduct a pre-conference workshop at the 2008 Roadway Management Conference at Oglebay 
Resort in Wheeling, W.Va. March 31, 2008. The cost of the training is $50.00, and space is limited. Call WV LTAP at (304) 293-3031, 
ext. 2612 to register today. 

SHARPEN YOUR CHAINSAW SAFETY SKILLS!
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TEN WV MUNICIPALITIES RECEIVE FREE WORK ZONE SIGN PACKAGES

by Weslie Boyd, Public Relations Assistant, WV LTAP

West Virginia LTAP proudly award-
ed ten Work Zone Sign Packages to 
municipalities across the state this 
year. Each valued at approximately 
$2700, the packages are intended 
to help communities improve work 
zone safety during road construction, 
maintenance, utility operations and 
incident management. 

Recipients were Belington, Blue-
fi eld, Grant Town, Logan, Madison, 
New Haven, Rupert, Richwood, St. 
Marys and Triadelphia. 

Awards were based on demonstrated 
community need, statewide balance 
of distribution and each particular 
municipality’s demonstrated in-
volvement in West Virginia LTAP 
activities (for example, attendance at 
training sessions, the annual Road-
way Management Conference and 
Roads Scholar Programs). 

Representatives from the municipali-
ties traveled to Morgantown to claim 
their packages Friday, February 1, 
2008. 

Including this year’s group of re-
cipients, West Virginia LTAP has 
awarded 51 sign packages to state 
municipalities since the program 
began in 1995. 

“WV LTAP is excited to award ten 
packages this year. This is the most 
we have awarded at one time since 
the program’s inception. Hopefully, 

the packages will decrease 
the number of work zone re-
lated injuries and fatalities by 
offering West Virginia com-
munities the tools they need 
to prevent incidents involving 
road and utility workers and 
provide safe passage for mo-
torists,” said Anthony Ford, 
P.E., West Virginia LTAP 
program coordinator.

Each package includes 18 
portable work zone signs, six sign 
stands, four barricades, four plastic 
drums, 16 cones, two retroreflec-
tive “Stop/Slow” 
paddles and four 
safety vests. 

In addition to the 
package, each 
community will 
receive a free, 
hands-on work 
zone safety train-
ing course in 
their community 
from a member 
of the LTAP staff. This training will 
include specifi c instruction on how to 
correctly set-up work zones, which 
will provide a safer environment for 
both road crews and travelers. Neigh-
boring communities are invited to 
attend. Contact Anthony at the LTAP 
Center for more information.

Rupert municipal employees Sam 
Harrell and Aunby Robinson load their 

package in Morgantown, W. Va.

Charles Madden and John Suttlesworth
 from the City of Richwood stand 

with part of their new package at the 
distribution event in Morgantown, W.Va.

Anthony Ford helps recipients load their 
packages in Morgantown. Anthony will 
be traveling across the state to provide 

proper training on work zone safety over 
the next few months. 

Program Coordinator Anthony Ford will be traveling across the state to provide 
Work Zone Safety Training to recipient municipalities. Neighboring communities 

are encouraged to attend. Contact the WV LTAP Center to register for 
the course below.

March 25, 2008 | 1:00 p.m.-4:30 p.m. Bluefield City Hall

More trainings will be scheduled in the future. 
Check our Web site for more information http://wvltap.wvu.edu
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West Virginia LTAP will join 
over 300 other exhibitors at the 
2008 West Virginia Equipment, 

Technology, and Design Exposition 
(WV Expo) in Charleston, W.Va. 

March 19-20, 2008. 

We look forward to seeing
 you at this event. Stop by our booth 
to learn more about WV LTAP and 

meet our staff.   

NEW MATERIALS AVAILABLE FROM THE WV LTAP LENDING LIBRARY

Country Roads and City Streets
A Newsletter of the WV Local Technical Assistance Program

®

Please contact Mark Franz to request 
any of these materials via email at mark.
franz@mail.wvu.edu or by phone at (304) 
293-3031, ext. 2611. 

We also encourage you to check out our 
Web site on a regular basis for a complete 
listing of lending materials. As space is 
limited in our newseltter, we are not able 
to announce all of our new and current 
items.

MAINTENANCE OF BRIDGES AND 
CULVERTS VIDEO

PennDOT has put together a video 
called Maintenance of Local Bridges 
and Culverts. It runs about 9 minutes 
and is available in both CD-ROM and 
DVD formats. The video highlights the 
development of a bridge maintenance 
program, and topics include drive-by 
inspection, walk-around inspection, 
signs, guard rails, vegetation mainte-
nance, drainage and general bridge deck 
maintenance. The video is available 
for loan. 

JOE’S RIDE AT WORK: KEEPING 
YOUR EYES OPEN

This video augments the Risk Manage-
ment and Tort Liability training class. 
Directed at the importance of main-

tenance crews and their operations in 
reducing municipal liability, this class 
helps participants understand and as-
sess their major liability exposures by 
identifying high tort areas in roadway 
activities. It explains tort liability along 
with the tort trial process and presents 
the basics of implementing a risk man-
agement program. Using a “morning 
tailgate safety talk” as the background, 
the training video takes municipal of-
fi cials on a virtual ride, noting safety 
and maintenance concerns.
LOW-COST TREATMENTS FOR 
HORIZONTAL CURVE SAFETY

Nearly 25 percent of fatal crashes oc-
cur at or near a horizontal curve. This 
publication provides practical informa-
tion on low-cost treatments that can be 
applied at horizontal curves to address 

identifi ed and potential safety problems. 
WV LTAP has 100 copies available for 
distribution. Contact our offi ce today 
to get yours.

 8 Country Roads & City Streets, Vol. 23 No. 1, Spring 2008 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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 true
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


