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INTRODUCTION

Certification of road race courses in the United States is done under the auspices of the
USATF Road Running Technical Council (RRTC). Courses certified by the RRTC are also
recognized as certified by the Road Runners Club of America. For amark to be eligible for
record consideration by USATF, it must be achieved on a RRTC-certified course. If an
entry feeis charged for aroad race, runners have aright to a properly measured course.
RRTC certification is an assurance to the runner that times will be based on a properly
measured distance.

The rules and guidelines set forth in this booklet represent more than thirty years of
experience in measuring road courses accurately. These procedures are now used by IAAF
and AIMS aswell as USATF. Much of the pioneering work in the United States was done
by Ted Corbitt, who started the certification program in 1964 after extensively researching
methods of measurement. The program was initialy run through the RRCA but later
transferred to the AAU which was then the US governing body for track & field, long
distance running and race walking--the role now played by USATF. Corbitt served as the
nation's chief course certifier until 1984.

Credit is aso due to Ken Y oung, who oversaw the establishment of official US road
running records, adopted in 1983. At the same time, he helped upgrade course certification
with more rigorous standards to support the needs of record keeping, including a system of
"Validation" measurements (see below) which put real "teeth” in the program. Y oung also
served as Editor of the first edition of this manual, published in 1985.

The new certification procedures adopted in the early 1980s included important changesin
measuring philosophy. Previously, the object was simply to produce "accurate" courses.
We still try to make courses as accurate as practical; however, to meet the needs of record
keeping, we've added a new emphasis: Now we try to make extra sure that courses are not
short. Specifically, we try to make sure that the shortest possible route (SPR) through the
availableroadsis at least the stated race distance. This isintended to guarantee that every
possible path a runner can take through the course is at least the stated distance.

Although there are many ways to measure a course, experience has shown that the
calibrated bicycle method is superior to all others because of the speed and accuracy with
which it can be performed. Please note that automobile odometers, aerial survey maps, and
electronic distance meters (EDM) are not suitable for measuring road cour ses for
certification. An EDM may be used for measuring a " calibration course" (the course used
for calibrating the bicycle), although steel tape is also entirely adequate for that purpose.

Historically, several kinds of bicycle wheel revolution counters have been used in the
calibrated bicycle method. Currently, the only counter used for this purpose is the Jones
Counter, aremarkably simple and reliable mechanical device invented by Alan Jonesin
1971. The latest version is called the Jones-Oerth Counter, including enhancements by
Paul Oerth who also markets the counter. Current ordering information can be found on the
RRTC website at http://www.rrtc.net/publications.html.
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The basic method of measurement is to compare the number of revolutions of the bicycle
wheel needed to cover the course with the number of revolutions needed to cover a
standard calibration course. Once you understand the method, it is simple and direct, but
there are many important details which need to be done correctly in order to have an
acceptable measurement.

In al probability, your course will not be checked. It is up to you to be sureit isright.
Follow the instructions carefully and you will obtain areliable measurement. If an open
record is set on your course, it will be re-measured by a member of the RRTC (Thisis
called a"Validation" re-measurement). For a mark to be accepted as an official record, the
course length must be at least the stated distance. If your courseis found to be short of its
advertised length, the record will not be accepted and certification will be withdrawn.
Follow the instructions carefully and do your best.

This booklet is organized in "stand-alone" sections. Read the statement of requirementsto
obtain an overall picture of the procedures. Then study the particular section(s) you need
for the task you have chosen to perform next, such as laying out a calibration course. Refer
to the appendices as needed for clarification of pointsin the main text. If you are unsure of
any aspect of the process, please contact your regional certifier befor e attempting the
desired task. It will save both of you alot of time.
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10.

11.

EQUIPMENT NEEDED

Jones Cour se M easuring Device. The Jones Counter is attached to the front wheel
of the bicycle and displays "counts" proportional to the number of wheel revolutions.
The original Jones Counters were designed so 20 counts = one revolution; the newer
Jones/Oerth counters are geared alittle differently, so the number of counts per
revolution is 260/11 = 23.63636... Each count represents approximately 8 to 10
centimeters (3 to 4 inches) on the ground. Current ordering information for the
Jones/Oerth counter can be found on the RRTC website at
http://www.rrtc.net/publications.html.

Bicycle. A good "ten-speed” (or higher-speed) bike with high pressuretiresis best
but any bicycle you are comfortable riding is OK. Refer to the section on "Use of the
Calibrated Bicycle" for how to attach the Jones Counter to your bicycle.

Steel Tape. A 30 meter/100 foot steel tapeis best but a 15 meter/50 foot tape is OK.
The steel tape is used to lay out the calibration course and to make adjustments to the
course.

Spring Scale. A spring scale, capable of a 50 newton (5 kilograms-force or 11
pounds-force) pull, is needed for the steel tape to be under proper tension. The spring
scale need not be a precision instrument; the inexpensive variety sold at sporting
goods stores for use by fishermen is OK.

Thermometer. Use asmall thermometer to take temperature readings so that steel
tape measurements can be corrected for temperature.

Notebook and Pencils. A small notebook easy to use while cycling and several
pencils or pens are needed to record data and to sketch the more complicated sections
of the course.

Pocket Calculator. A small pocket calculator is useful in determining the counts
needed for specific splits and for metric/English conversions. Use a calculator that
carries at least 8 significant digits. Note: the built-in metric conversionsin some
inexpensive calculators are not sufficiently accurate; if in doubt, use the exact
conversionsin Appendix E.

Lumber Crayon or Chalk. Used for temporary pavement markings.
Nails & Hammer. Used for making permanent course marks.

Spray Paint. For temporary course markings and to supplement permanent course
marks.

Masking Tape. Masking tape is used for temporary marks while laying out the
calibration course.
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12.

13.

Bike Tools. In the case of aflat front tire, you must recalibrate before resuming
measurement.

Safety Equipment. A safety vest and helmet should be worn. Adorn your bicycle
with reflective strips and reflectors front and rear as well as wheel reflectors.



STATEMENT OF REQUIREMENTS

There are seven basic stepsinvolved in measuring a course for certification. These are:

1. Lay out an accurate calibration course. The calibration course must be a straight
stretch of paved road, level and relatively free of traffic, and at least 300 metersin
length. Y ou may wish to check with the nearest regional certifier to determine it there
isasuitable calibration course near you.

2. Calibratethe bicycle. Ride the bicycle over the calibration course, taking care to ride
in as straight aline as possible. At least four calibration rides must be made
immediately prior to measuring the race course. The "working constant” is the
number of counts/km (or per mile) times the short course prevention factor of 1.001.

3. Measurethe course. Ride the bicycle over the course, following the shortest possible
route asit will be available to the runners on race day. At least two measurements
over the course are required for certification. Use the first measurement to establish
tentative start and finish marks. Use the second (and any subsequent) measurement to
check the distance between those same marks. In particular, during the second
measurement, simply record counts at the points already marked during the first
measurement. Do Not make new marks on the road during the second measurement.
If you measure on different days, calibrate both before and after measuring on each

day.

4. Recalibratethe bicycle. Ride the bicycle over the calibration course at |least four
times immediately after the course measurement(s). After recalibrating, determine
your constant for the day, which isthe larger of the pre-measurement (working)
constant, or post-measurement (finish) constant. (Note: Measurements cal culated
using the average of the working and finish constants will also be accepted; however,
use of the larger constant is strongly preferred.)

5. Determinethe proper measured course length. Recal culate each measured
distance using the appropriate constant for the day. If you only measure the course
twice, the proper measured length is the smaller value. E.g., you measure between the
same start and finish points and obtain distances of 10,000 and 9,993.7 meters. The
proper measured length is 9,993.7 meters. If you measure three times, the proper
measured length is the smallest value. If you only measure twice, the two
measurements may not differ by more than 0.08% or you must take a third
measurement.

6. Makethefinal adjustmentsto the course. If the proper measured length differs
from the desired (or advertised) cour se length, you will need to adjust either your
start, finish, or aturn-around point. These adjustments may be made with a steel tape.
Once all the measurements have been completed, the proper set of marks should be
made permanent and all others should be erased.



Submit applications and supporting documentation to your regional RRTC
certifier (see Appendix F for the application forms). Carefully record all data taken
and prepare amap showing the course layout, details of the start and finish zones and
turn-around points, and any areas where the certification will require erection of
barriers that restrict runnersto a path longer than the shortest path available using the
whole roadway (but note: for simplicity and to minimize the chance of having your
course found short, it always best to lay out courses without any "restrictions’ of this
sort). In drawing the map, it is also highly desirable to include a line which displays
the actual path measured through the course.
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LAYING OUT A CALIBRATION COURSE

Accuracy of the calibration course isvital since any error will be multiplied when it is used
for measuring arace course. A calibration course must be on a straight, paved, level, and
lightly traveled stretch of road, and must be at least 300 metersin length. Greater accuracy
can usually be achieved by using alonger calibration course, but a short calibration course
close to the race course is better than alonger one farther away.

Most calibration courses are at least 500 metersin length. Thisis recommended for the
calibration course you lay out close to home, which you intend to use for measuring many
different race courses. (Since most races are held at metric distances, you may find it
convenient to lay out a 500 or 1000 meter calibration course.) The shorter calibration
courses (300-400 meters) are very handy when you must travel along distance to reach the
race course site: Y ou can quickly tape a short calibration course at the site, and then use it
for measuring that particular race course.

Method of Measurement: The standard method of measuring a calibration course isto use
astedl tape. Any steel tape, either surveyor's style or construction style, may be used, but to
be confident of accuracy, get atape made by one of the better-known manufacturers of
surveying or construction equipment. Nylon-clad steel tapes are okay, but fiberglass tapes
are definitely not acceptable. Electronic Distance Meters (EDM) can achieve greater
accuracy than steel tapes, although that extra accuracy is not really needed for calibration
courses used in the bicycle method.

Siting your Calibration Course: Choose alocation that will be safe and convenient for
calibrating abicycle. Every time you measure arace course, you'll need to ride the
calibration course at least eight times (four before and four after), and you'll want to ride it
in both directions. Calibration courses are usually measured along the edge of a straight
road, the same distance from the edge as you would ride your bike. (But on a street where
vehicles may park, you may wish to measure far enough from the edge to avoid any parked
vehicles.)

The marks defining the endpoints of your calibration course must be in the roadway where
your bike wheel can touch them -- not off to the side somewhere. In general, endpoints
should be marked by nails driven into the road. Urban areas, however, often have numerous
permanent objects in the street (sewers, manholes, etc.) that may serve as one or both
endpoints of a calibration course.

Y our calibration course will be most resistant to getting obliterated when the road is
resurfaced if both endpoints are permanent objects such as sewers or manholes, etc. In this
case, you'll have an odd-distance calibration course such as 643.64 meters — which is
perfectly acceptable. Y ou can also make your calibration course an even distance, where
both endpoints are close to permanent landmarks, and where you've precisely located both
endpoints relative to such landmarks.



When laying out a short on-site calibration course that you will probably use only once,
survivability of the calibration course is unimportant, and convenience is paramount. So
just lay out awhole number of tape lengths; for example, 10 lengths of a 30-meter tape or
12 lengths of a 25-meter tape (laid out distance = 300 meters), or 10 lengths of a 100-foot
tape (laid out distance = 1000 feet = 304.8 meters).

Certifying your Calibration Course: You are not required to submit amap for every
calibration course you measure. However, when you lay out a calibration course that you
think you'll want to use again in the future, or one that you think other measurers would
like to use, you may draw up amap for it, and you will be issued a certificate that will
simplify future use of the calibration course.

Whether or not you want such a certificate, you must submit an " Application for
Certification of Calibration Course" form, along with all your measurement data
(including the " Steel Taping Data Sheet" if course is measured by steel tape), whenever
you lay out anew calibration course.

If you don't submit a map with your application for calibration course certification, then
this calibration course, if approved, will be considered certified for only that one measuring
occasion. If you want to re-use the calibration course on alater occasion, you must
resubmit all the paperwork for the calibration course.

If you do submit a map for the calibration course, and are issued a certificate for it, then
whenever you (or others) want to re-use this course, you need only submit a copy of the
certificate/map.

If you draw a calibration course map, it must describe the endpoint positions as precisely as
possible. Ideally the endpoints should be permanent objectsin the street (such as sewers or
manholes), or should be referenced to such objects so precisely that you could relocate your
endpoints to an accuracy of one centimeter in case the road is resurfaced and your markings
obliterated. If you can't describe the positions that precisely, then the certification will be
considered to expire when the road is resurfaced.

Measuring Your Calibration Course With a Steel Tape

Equipment Needed for Taping: A steel tape, preferably at least 25 metersin length;
masking tape and ball point pen for marking tape lengths on road; a thermometer for
checking pavement temperature; possibly a spring balance for checking tape tension;
Notebook and copies of the" Steel Taping Data Sheet" for recording data. Y ou can tape a
calibration course with just two people, but it might go more smoothly with athird person
(for example, to watch for traffic and take notes).

Requirements: You must tape the course at least twice. (Normally, the second
measurement will be done in the reverse direction from the first.) Use anew set of
intermediate taping points (new pieces of masking tape) for the second measurement. But
treat the second measurement as a check of the distance between the same endpoints you
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measured between the first time. Thus, the second measurement should result in anumber
indicating the distance between your original endpoints (not in a new set of endpoints).

Y our final result will be based on the average of both measurements, corrected for
temperature (see below). If desired, you may then adjust the course to obtain adesired even
distance (such as 1 km).

Basic Taping Technique:

For each tape length, the Lead and Rear tapepersons first shake out the tape until it lies
straight and flat on the road. The Rear tapeperson sights ahead to keep L ead tapeperson
properly aligned or the Lead tapeperson uses aruler to maintain constant distance from the
road edge or other desired (straight) line.

Intermediate taping points are marked with ball point pen on masking tape. After stretching
the tape to its approximate position, the Lead tapeperson sticks a piece of masking tape on
the road, covering the position where the mark will be made. The Lead tapeperson then
starts pulling on the tape with proper force (see below). When the Rear tapeperson has his
endpoint firmly positioned over the mark (with the tape under tension), he shouts " mark."
At thissignal, the Lead tapeperson draws a fine line on the masking tape to mark the exact
endpoint.

Long steel tapes are always designed so that the tape may be easily detached from the redl.
You'll find that taping is easiest if you do this, and don't carry the reel along with you!

Don't panic if you see that a car is about to ride over your tape. If the Lead and Rear
tapepersons hold the tape flat and firmly against the road, it will probably come out okay.
(But atwisted tape will likely get broken.)

When walking from one taping position to the next, only the L ead tapeperson holds onto
the tape, which is allowed to drag freely on theroad. (If Lead and Rear tapepersons attempt
to hold both ends off the ground, it may drag at a spot in the middle, resulting in one
extremely worn areal)

Counting the Tape Lengths:

Miscounting the tape lengths in a calibration course is a disaster; the "10 km" race course
you lay with it might really be 9 km or 11 km! Fortunately, it's easy to guard against such
counting errors.

One handy trick isto pre-number your pieces of masking tape befor e you tear them off
theroll asin the following diagram:
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As pieces of masking tape are used, the L ead tapeperson adds more numbers to theroll, so
it always has at least two or three numbered segments that haven't been used yet. (Be sure
to write the numbers so they won't be confused with the fine lines that will denote actual
tape endpoints.)

After the taping, walk or jog the course to check the tape count. It is aso helpful to do a
bike check asfollows: Ride a bike equipped with Jones Counter over the whole calibration
course, and also over any one tape length. The number of counts recorded on the whole
course, divided by the number of counts recorded in a single tape length, should come out
very close to the number of tape lengths you laid out.

Such a bike check may not be necessary if you will be measuring with a bike that you've
previously calibrated on a calibration course that you know to be accurate. Then, if you
miscount tape lengths while laying out a new calibration course, you'll see that your riding
constant is "way off" as soon as you start calibrating on the new course.

Know Your Tape'sTrue Zero Point:

Many steel tapes (especialy construction-style tapes) don't have their zero point on the
graduated portion of the tape. Migudging the tape's zero point is harder to catch than
miscounted tape lengths, but the effect can be insidious. For example, if you migudge the
zero point by 3 cm on a 30 meter tape, your measurements can come out short by about

1 meter per kilometer, entirely canceling our " Short Course Prevention Factor." The
runners won't notice anything wrong with their times, but if the course ever needsto be
validated, it will be found short.

Before using any tape, examine its markings carefully. If zero is not on the graduated
portion of the tape, then take aruler (or another portion of the same tape) and measure to
find out where the true zero is. On construction style tapes, it's usually at the outer edge of a
"hook-ring" asin the following diagram.
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Construction-Style Hook-Ring

+

True Zero Location

While examining your tape, make sure you also understand all its other markings. Isit a
metric or Imperial tape? Metric tapes are often graduated to the millimeter, but you must
check whether the numbering between meter marks denotes centimeters or millimeters.
Imperial tapes may be graduated in either feet & inches or decimal divisions of afoot. The
following diagram shows some common styles of tape graduations:

Metric with centimeter numbering

ﬂlﬁ- | Elﬁ | 5|T | 5|B | 5]5 | I‘ml 1| | 2| | 3|

Metric with millimeter numbering

1m
950, 960, 970, 980, 990 10 , 2

Imperial with feet & inch araduations

NiTE AR NNt

Imperial with decimal-foot araduations

||$IIII|l||I1IFI|I|IIIJ1|I|II1||.-|II?‘

Note: Drawings of tape graduations taken from Lufkin's online catalog.

Correcting for Temperature:

Steel tapes are manufactured to be accurate at 20 °C (68 °F), but the tape expands when
heated and contracts when cooled.
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To correct your taped distance for temperature, set out athermometer on the pavement and
shaded from the sun. Read the thermometer before you start taping, and after you finish
taping. Find the average temperature, and work out the correction to your raw taped
distance by using the formula on the "Steel Taping Data Sheet,” or by interpolating in the
table below.

Whileit's agood ideato work out the temperature correction whenever you tape a
calibration course, you are required to do so only when it's cooler than 20 °C (68 °F)

since, in this case, the true measured distance is shorter than your raw laid-out distance. But
note: If you are a certifier doing a Validation measurement, you should always do the
temperature correction, regardless of whether it's warmer or cooler than 20 °C.

The following tables show the temperature correction for a number of temperatures cooler
than 20 °C, and for severa course lengths. (Y ou may interpolate or extrapolate in the table
for other temperatures and course lengths.) Remember: at temperatures cooler than 20 °C,
the true measured length is shorter than your raw taped distance (so you'd need to lengthen
your course if you want to obtain a desired exact distance). At temperatures warmer than 20
°C, the corrections are in the opposite direction.

|. Correctionsin centimeters
Calibration Course Length

Temp 300m 500m 800m 1000 m
20°C 0.0 0.0 0.0 0.0
15°C 1.7 29 4.6 5.8
10°C 35 5.8 9.3 116
5°C 52 8.7 139 174
0°C 7.0 116 186 232
-5°C 8.7 145 232 290

Il. Correctionsin inches

Cdlibration Course Length
500m 1/2mi 1000 m

Temp 1000' 1640.42' 2640° 3280.84'
68 °F 0.0 0.0 0.0 0.0

60 °F 0.6 1.0 1.6 20

50 °F 14 2.3 3.7 4.6

40 °F 22 3.6 5.7 7.1

30 °F 29 4.8 7.8 9.6

20 °F 3.7 6.1 9.8 12.2
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How Hard to Stretch the Tape:

Just as steel tapes are manufactured to be most accurate at a particular temperature, they are
also most accurate when stretched with a specified amount of force. But while you may not
have much control over the temperature at which you do the measurement, you can adjust
the force you apply to the tape to match the correct force for your tape. (Unfortunately, the
proper force varies from tape to tape.)

Y ou can find out how hard you are stretching the tape by using aspring balance asin the
following diagram:

0m or
100 1t Mark Zero Mark
i ¢ Spring Balance
Steel Tape
o soriinaiitnttesssnnnnnssiiies ke
Rear tapeperson holds here Lead tapeperson pulls here

Y ou needn't actually use a spring balance this way while taping your calibration course; it
isenough to do afew trials beforehand to get afeel for the correct tension. With alittle
experience, it will be easy to judge the proper force, and you'll be able to dispense with the
spring balance entirely. Note: It is acceptable to answer question 17 on the "Application for
Certification of Calibration Course" by saying you estimated the tension "by feel."

Also, since the errors due to slight variations in applied force tend to be very small, the
spring balance you use for checking tape tension needn't be a precision instrument. The
type sold in sporting goods stores for weighing fish is quite adequate!

The correct force for stretching a particular tape is sometimes embossed on its blade near
the zero end. For example, if you find the markings "20 °C, 70 N" it means that the tape
was designed to be accurate at atemperature of 20 °C and tension of 70 newtons
(approximately 7 kilograms-force or 16 pounds-force). It you can't find any markings of
this sort, use avalue from the following table. The first entry in thistable (for metric tapes)
seems to be emerging as an international standard, so is generally a safe choiceif you're not
sure which one to pick.

Standard Tension for Various Steel Tapes

Std. Metric tapes (30 m, 50 m, etc.): 50N = 5.0kgf = 11 Ibf
Traditional U.S. 100 ft tapes: 45N = 45kgf = 10 Ibf
Heavy-gauge steel U.S. 200 ft tapes: 9N = 9.0kgf = 20 Ibf

N = newton, the modernized metric (Sl) unit of force.
kgf = kilogram-force, an older (obsolete) metric unit of force.
Ibf = pound-force, the unit of force in the Imperial system.
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One mistake people sometimes make is to pull with less force when using a smaller portion
of the tape. For example, if a50 m tape requires tension of 50 N, they might apply aforce
of only 25 N when measuring a 25 m distance because only half of the tapeisused. That is
afallacy! The correct tension isindependent of the amount of the tape used. If atape
requires tension of 50 N you must pull with aforce of 50 N, regardless of how much or
how little of the tape you are using.
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CALIBRATING THE BICYCLE

The pre-measurement calibration is the initial step that must be performed in the
measurement of aroad course. The post-measurement calibration assures against
systematic sources of error such asaslow leak. At least four pre-measurement and four
post-measurement calibration rides are required.

1.

10.

The bicycle tires should be inflated hard, to the pressure indicated on the side of the
tire.

Warm the tires by riding the bicycle for several minutes immediately prior to the
calibration rides. Thiswill reduce the variability in counts for the pre-measurement
calibration and insure a better measurement.

At one end point of the calibration course, slowly roll the front wheel forward, just
through the next count. Lock the front brake and place the front wheel axle directly
over the line. Record the count.

Ride the bicycle over the calibration coursein as straight a line as possible and with
the same weight and equipment on the bicycle as will be used during the actual race
course measurement. A calibration ride should be one non-stop ride.

Stop the bicycle just before reaching the end of the calibration course and roll it
slowly forward until the axle of the front wheel is directly over theline. Lock the
front brake and record the count.

With the front wheel brake locked, turn the bicycle around and place the front wheel
axle directly over the line for the next ride. Repeat steps 4 and 5.

Repeat the above procedure for atotal of four rides, recording start and finish counts
each time. Alternate directions on the calibration course. Thiswill give you two rides
in one direction and two rides in the opposite direction.

Add the results of each ride and divide by the number of rides. This givesthe
"average pre-measurement count."

Divide this count by the length of the calibration course in kilometers (or in miles) to
obtain the number of counts per kilometer (or per mile).

Multiply this by 1.001 to obtain the wor king constant. The "short course prevention
factor" of 1.001 isintended to result in acourse which is at least the stated distance,
within the limits of measurement precision. It also helps assure that (very) slight
variations in the course layout on race day won't invalidate your measurement. This
lengthens the course by one meter per kilometer or 5.28 feet per mile.

Now go measur e the race cour se. When finished, return to the calibration cour se.
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11.

12.

13.

14.

The post-measurement calibration must be performed as soon after the measurement
as possible. Repeat steps 3 through 10. Four post-measurement calibration rides are
required.

Determine the average post-measurement count by adding all the post-measurement
counts and dividing by the number of rides.

Determine the finish constant by dividing the average post-measurement count by
the length of the calibration course in kilometers (or in miles) and multiply this by
1.001.

The constant for the day iseither the working constant or the finish constant,
whichever islarger. Although measurements using the average of the working and
finish constants will be accepted, it is strongly recommended to use the larger
constant.

Remember: Each day's measurement must be preceded and followed by calibration runs.
Y ou may measure as much as you want in aday, just so calibration closely precedes and
follows measuring (within afew hours). Thisis done to minimize error due to changesin
tire pressure from thermal expansion and slow leakage. Frequent recalibration " protects’
the previous measurement. A smart measurer will recalibrate frequently—you never know
when aflat tireis coming!
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THE SHORTEST POSSIBLE ROUTE

The race course is defined by the shortest possible route that a runner could take and not be
disgualified. A given runner may not follow the shortest possible route, just as a runner on
atrack may be forced to run further to pass another runner. The actual path of any given
runner isirrelevant. The shortest possible route is a reasonably well-defined and
unambiguous route and insures that al runnerswill run at least the stated race distance.

Y ou might envision the shortest possible route as a string, stretched tightly along the course
so that it comes within 30 cm (one foot) of al corners, straight through S-turns, and
diagonally between corners when crossing a street. Y ou should measure the course
following the same route as that hypothetical string.

Because it is difficult to follow the shortest possible route perfectly, an extralength factor
of 0.1%, called the short cour se prevention factor, isincorporated into the calibration
procedure. Use of the factor assures that your course will not be short, even if you make
small errorsin following the shortest possible route.

When making a turn, measure prudently close to the curb or edge of the roadway. Thirty
centimeters (one foot) from the edge of the roadway is a good quide. Often manholes,
storm drains, broken pavement, and other hazards render thisimpractical. In such cases,
attempt to measure the shortest route that a runner may be expected to take. Y ou may wish
to walk the bicycle through such sections if they are relatively short.

There are three basic situations encountered in following the shortest possible route. First,
if you enter aroadway by making aright turn and also leave it by making another right
turn, follow a path prudently close to the curb around both turns and in-between.

| O

Second, if you enter aroadway by making aright turn and leave it by making aleft turn,
move in as straight a line as possible, diagonally from where you entered on the right to the
most extreme left position allowed to the runner just before making the second turn. Again,
make the second turn as prudently close to the curb as you can. In the case of heavy traffic,
you may wish to employ the "offset maneuver" described in Appendix A (Supplementary
Tips).
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Third, when measuring on awinding roadway, do not follow the side of the road. Unless
portions of the roadway will be closed to runners by cones and/or barricades and will be
monitored, measure the straightest and shortest path possible, moving from one side of the
road to the other as necessary to follow the shortest possible route. This may be an unsafe
practice on highly travelled roads. Y ou may need to measure with a police escort or
measure during periods when traffic islight.

NO RESTRICTIONS —
RUNMMERS MAY USE ENTIRE ROAD

RIGHT SIDE OMLY — RUMNERS
MAY NOT CROSS5 CENTER LINE.
-COMES AND MONITORS REQUIRED

When measuring a turn-around point, cycle up to the position of the turn, freeze the front

whesel, record the count, reverse the bicycle, and proceed back the other direction. Do not
cycle"wide" around the turn.
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The course must be measured asit will be when the race is run. In particular, detouring
around cars or other obstacles which may not be present the day of the race will make the
course short (See Supplementary Tips).

If your courseislaid out to restrict the runners to aroute which is longer than the shortest
possible route (on pavement), traffic barricades or intensive coning is required. Course
monitors are nice but often are absent, mis-positioned, or smply ignored by the runners.
Instruct course monitors to disqualify on the spot, any runners they observe cutting the
course as defined by the barricades and cones.

The locations of barriers must be marked on the road, and their exact locations put on the
map. Y ou should be prepared to document every such marker that you put in place. If this
seems like too much trouble, you should assume that runners will short-cut all they can and
measur e that way, even if the runners are instructed to run alonger route.
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If you restrict the runners to one side of the road, be sure you specify how the corners are to
be turned. It makes a difference. There should be no doubt of the exact measured path.
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If you cannot enforce the restrictions, it's best to measure the shortest possible route and
leave race-day coning as the race director wishesit.
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Sometimes the paved routeis likely to be ignored by the runners. Plan for this, and measure
across the grass in those areas where the runners are likely to shortcut. Be sure the route
you choose is bounded by something that is permanent.

ALTEERNATE
ROUTE. (SHARP TURN)

Sometimes the sides of the road are poorly defined. For example, the Fiesta lsland 10 km
has a paved road with firm dirt shoulders that some runners prefer to run on.

PAVEMENT

CIRT

Selecting the exact running/measuring route is a matter of judgment. It is probably best to
remain on the pavement but as close to the dirt edge as possible unless the dirt route is
obvioudly shorter. In that case, you should measure the shortest route on the dirt.

In summary, study is required to determine the shortest route that can actually be run,
whether it be in the street, on the sidewalk, or on the grass or dirt.
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USE OF THE CALIBRATED BICYCLE
Mounting the Jones Counter on Your Bicycle

The Jones Counter is mounted on the left side of your front wheel where it can be seen
while riding. The counter goes between the hub and the fork. Remove the wheel from the
bicycle and then remove any nuts and washers (or the quick release mechanism, if any)
from the axle.

If you have a quick release hub, you may have trouble getting the counter on the axle while
still leaving enough threads for the fork to rest on. Removing a spacing washer from the
axle may help or you may loosen the bearing-keeping nuts and shift the axle to the | eft.

ORACKET DRIVE UNIT

FEHTJFR—“'J[ ]

HUT ™

il

=)
—

DFIVE HOOK

If, after you place the wheel with the counter back on the bicycle, you find that the whole
counter moves with the wheel rather than staying fixed while it registers counts, the counter
is binding against the wheel. The solution is to place a washer between the hub and the
counter.
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Riding Technique

Ride in arelaxed manner, in as straight aline as possible. The basic idea behind the method
isthat asmall amount of "wobble" while riding the course is accounted for when
calibrating the bicycle. Ride the calibration course the same way you will ride the race
course.

Avoid braking with the front wheel. When you brake, apply the rear wheel brake.

Failureto ride a straight line, particularly when diagonally crossing a street, may yield a
short course. Rather than watching the ground near the front wheel, aim for a distance
point. Locate apoint in adirect line to where you need to ride. Then ride toward that point,
keeping an eye on that point.

When you encounter potholes or bad bumps, do not swerve to avoid them. Minor ones can
be negotiated by slowing down and getting up off the bicycle seat. For abad bump or hole,
stop and carefully walk the bike through it. When you have to get off the bicycle and walk
it, e.g., when attempting to reach an exact count or when going through a pothole, you will
add roughly 1% to that portion of the course unless you push down on the handlebars to
keep some weight pressing down on the front whesl.

Tires should not be checked for pressure at any time between calibration and recalibration.
This causes asmall air loss which may significantly alter your riding constant.

Avoid extreme weather conditions. Do not measure on very windy days.

Reading the Counter

Freeze the front wheel before reading the counter. This may be done by hand or by using
the front wheel brake.

When reading the counter after backing up, be sure to move the bicycle forward again
before taking areading to avoid a "backlash” effect.

If you go past acount at a kilometer/mile marker, it is best to make a mark where you
happen to stop, record the count there, and later adjust the split point by measuring
backwards with atape. Although it is possible to wheel the bicycle backwards, this should
be avoided.

Etiquette

When measuring, you may encounter runners, other cyclists, or just people enjoying the
out-of-doors. Slow down. Politely explain that you are measuring a race course and have to
goinastraight line. They will usually yield to you. Except in extreme cases, avoid moving
out of someone'sway. If necessary, stop and wait for that person to go around you. Please
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be courteous at all times. Y ou can minimize such problems by measuring when traffic of all
sortsisat a minimum.

If you do alot of measuring, you may wish to carry fore and aft signs reading " Official
Measuring" inyellow lettering on a dark background.
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COURSE MAPS

The course map is the most important documentation of your course. Its purposeisto
provide, ideally on a single sheet of paper, al the information arace director needsto run
the race using the course as certified. This documentation is of great value in case arecord
is set on the course and a "validation" measurement is needed.

Without good documentation for the course, mistakes could easily be made in laying out
the course on race day. By the time of next year's race, there may be a new race director
who knows nothing about the original course measurement. In addition, all the marks
you've painted on the road may have faded into oblivion by the following year!

The map should fit on asingle sheet of US Letter size (8.5x11 inch) or A4 paper along with
any blow-up or detail maps. The map need not be drawn to scale nor does it have to include
every single cross-street or landmark. In fact, the best maps enlarge sections where more
detail is needed to show how the courseisto be run, and shrink sections where less detail is
needed. Do not use colors, asthe map will be photocopied (black & white) onto the notice
of certification. The map must indicate the direction of true north.

A copy machine may be used to reduce or enlarge available maps to serve as a basic layout
for your course map. Note that some colors may copy darker than others using various
brands of copy machines. If you mark over the base map in a color which will copy darker
and use a lighter setting on the machine, you can generate a working map which

emphasi zes the main features of your course. By using the enlarging feature available on
some copiers, you can expand sections you wish to detail.

The map should include aline representing the actual measur ed path through the course.
Use this line to show how you angled between corners and how you took each turn,
including turn-arounds. In order to show the measured path, "widen" the streets or roads
relative to their length. Y ou may need to further distort the scale to display all relevant
detail. (But note: If you did an "offset maneuver” to deal with traffic as explained in
Appendix A, do not draw it on the map, as this could be very confusing to race directors,
instead draw the desired diagonal path that the offset maneuver was intended to
approximate.)

The line representing the measured path indicates the very shortest route that runners may
be permitted to take during the race. If the race director chooses to restrict the runners path
in such away that they have to run farther, that is OK. But the runners may not be
permitted to run any shorter than the measured path or the certification will be invalid.

If your measured path was not always the shortest possible route that arunner could run
using any part of the street or road, then traffic barricades or cones must be set up to insure
that the runners cover at least the distance you measured. Y our course map must indicate
exactly where such barriers are to be placed and aso show where monitors are to be
stationed. If this seems like too much trouble, just measure the shortest route assuming no
barricades and you'll be safe.
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Y our map must include descriptions of the exact locations of the start, finish, and any
turn-around points. Thisis done by giving precise tape-measured distances from nearby
permanent landmarks. In writing such descriptions, do not assume that your painted marks
on the road will still be visible. Instead, think of your descriptions as instructions for re-
locating the marks without having to remeasure the entire course in the event of repaving
theroad. In complicated cases, it may be necessary to include detailed blow-up maps of
some or al of these points.

In addition to your start, finish, and turn-around points, you should provide documentation
for your intermediate splits so they can be rel ocated when necessary. To avoid clutter on
your main map, prepare a separate list of split descriptions.

Clearly label al streets and roads used for the course. Indicate kilometer/mile marks with
circled numbers. Use arrows to indicate the direction of the race.

Several examples of course maps have been included in Appendix C for your reference.
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APPENDIX A
Supplementary Tips

Dealing with Obstacles

When measuring the course, you may encounter an obstacle such as a parked car which will
not be present on race day. One way to deal with this problem is as follows:

a.  stopyour bicyclejust before the obstacle

b.  freezeyour front wheel with your hand or the brake

c. very carefully move the