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Here is the measurement team working on the layout of the Kansas City Prime
Health Marathen and 10k. Bi11 Glawz, team leader, checks paperwork and
prepares to give lead rider Steve Ryanm his next target count. Keith Raymer
has just marked the split point and is assisting Mary Edwards with taping to a
nearby landmark. See the story inside.



MEASUREMENT NEWS

#56 - November 1992

TAC CONVENTION - RRTC AGENDA

The following subjects will be discussed at the meetings of RRTC at the
upcoming TAC ceonvention. If you think something should be added, or if you
have an opinion you feel should be considered, let Pete know,

1) Discussion of rule changes on which RRTC has an interest. [Dan
Brannen has proposed a rule change prohibiting the use of heart rate monitors
in competition. Other changes will undoubtedly appear before the convention.

2) Proposed ten year life for course certification. How many
courses survive ten years of roadworks with their reference points intact?
How many races continue to survive after ten years? Should course lists show
every course that has ever been certified?

3) Change to short course prevention factor (SCPF) for courses with
short nominal length., For example, we recently certified a bike-measured
racewalk loop at 825 meters. The 0.1 percent SCPF amounted to only 0.6 m (2
ft). Is this enough to assure against shortness? Should we simply add 1 m to
the Tength of every course on top of the 0.1 percent? Any ideas?

4y Change to the guestion concerning qualifications of people who
lay out calibration courses using steel tapes. Are people intimidated by the
question? %ee Bob Baumel's letter on this elsewhere in this issue,

5) Team measurement of the Atlanta 1996 Qlympic Marathon course?
The team measurement of the 1934 course produced a wealth of measurement
knowledge, as well as providing an impeccably well-measured course. The
complexity of the Qlympics reguires that we begin now to think about this if
it is to come to pass. Who shall come? Domestic measurers? International
measurers? Whose permission is vequired? If we can do this it would be a
wonderful opportunity to unite the measurement community.

&) Measurement contest.

7) Chairman reports.



THE ATHLETICS CONGRESS 3354 Kirkham Road

OF THE USA Columbus, OH 43221
Road Running Technical Council 614-451-5617 (homa)
Peter S. Riegel, Chairman 614-424-4009 (work)

FAX 614-424-5263
september 4, 1992

Editor-in-Chief - Running Times - 251 Danbury Rd - Wiltan, CT 06887
Dear Editor,

Mike Tymn’s "Some Hallowed Stats Aren’t What They Seem" was interesting for a
baseball fan, but offered 1ittle beyond criticism on the subject of road-
running records. It suggests that since baseball parks are not identical,
that road records ought not to have standards.

The record-keeping system covers distances from 5 km on through the ultras,
and is concerned with far more than just the marathon. When the standards
were established, two choices became apparent: We could have good, credible
records for 93 percent of the sport, or meaningless records for 100 percent of
the sport. TAC opted for the credible records, and found a way to recognize
performances set on non-standard courses. Some facts:

1) Of the 10,000 currently certified courses, over 90 percent meet the rule.
They are neither downhill nor widely separated.

2) An additional 3 percent are potentially wind-aided, because the start and
finish are widely separated, but if no net tailwind occurs on race day,
records can be set. A record can be set at the New York City Marathon.

Thus the rule overwhelmingly represents the sport of road running, with the
notable and regrettable exception of the Boston Marathon.

Downhill and wind have the same effect on runner’s time as a short course
does. What would be the effect on long-distance track records if 7 percent of
tracks were 3595 meters long instead of 4007 Simply this: In time, the
records would come to rest at those events that use short tracks. Moreover,
athletes would have fewer opportunities for record-setting, since the events
offering aid are few in number compared to the rest of the sport.

The TAC records book does show both of Salazar's notable runs. The 1991
£:08:13 at New York (course short by 150 m) is recognized, with the note that
a projected finish for the full distance would have been 2:08:40. The 1982
2:08:52 at Boston (downhill course) is also recognized., The official US
record, as Tymn notes, is Pat Petersen's 2:10:04 at London, a standard cource.

The TAC rules have done a good job of coping with a difficult problem. We
hear criticism, but have yet to hear why it would be good for the sport to
recognize downhill runs as records, just because they are set at famous races
by famous runners. Fairness is the goal, and downhill courses Just don*t fit.

Instead of giving all the ballyhoo to the guys who run fast going downhill

with a tailwind, isn't it about time to give Pat Petersen a bit of
recognition? I

Best regards, _J;;ifr

'q'.

i
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THE RACE EGDUIPMENT COMPANY
2455 UNION STREET #4172
SAaN FRANCISCO, CA 94123 USA
(4130 Z46-41E5
FAX (413) S973-374E

Ucscber 28, 1992

Dear Pete,

Thae JONES/OERTH COUNTER like svery ralatively pew oredust has nad
STME growing pains. They are mow, [ believe, all behind us.
ACTUally there was just ona finsl praoblem that sSurfaced: the
Bonding connectiaon betwaen THE Connector and tha actual countser
on & few units camae Ay S That problemn hHams been salwed.
Howevar, where are many counters $hat we have distributed thas
ar2 etill subject g that fault, Ke 2tand behing the pracucs.
I7 anvone has &any problem with kis JONES/QERTH COUNTER we will
correst it o replace it 2% n& charge as long as= it is &
manufacturing dafact.

I have just learned that my source of countars and sprockets have
both increased in price Wwhich means I Will have %o increass my
price for the JONES/OERTH COUNTERS by $5.00 each for both  ths
FIVE and SIX diglt counters. Thay are currently 245,00 for the
FIVE, ang s3S.00 for tha SIX. They will be 230,00 and 33560.00 for
domestic US orders as af January 1, 1933, all foreign corders
foutside the Unitesa States!) will be =253.00 Ffor FIVE digit
counters,; and W83 for SIX diglt counters, also as of Janm 1, 19953,
This increase wWhich is &actually less Than our increased costs
simply reflactz our increased cost, We will heonor al: fereign
orders at the old price as the new prices will net raach theo
forzign market= until the new IAAF Book and the AIME fsitslog ars
publisned. MNeither I Aor @y &oNs Will ever grow vich on the
counter Dusiness, but that iam't wny we are in it. We pledge t=
provide & continucus Supply of counters from pow wuntli the ong af
ime {weil, a%t lemast aa long &5 thare is a market for them!.

I"m lonking farward to sseing you Ind Joan at  the Reoad Rpcs
Management Conventiong and remembar, 1ts my turn to buy dinnar.

Eest Evear,

JONES/OERTH COUNTER PRICE INCREASE
e Effective 1 January 1993:
5 Digit 6 Digit

US price.......$50.00 $60.00
Foreign price..$55.00 $65.00




The Athletics Congress nj' the US.A
5938 S. Franklin St.

Road Running Technical Council Littleton, CO 80121
Dave Poppers — Colorado Certifier 303/795-9743
Pete Riegel 9/15/92

3354 Kirkham Rd.
Columbus, OH 43221

Dear Pete,

| have a number of courses here in Colorado that are still active and
advertising themselves as TAC certified that are existing on certificates
dated 1987 with no map, as shown on the list.

| want to write to them and notify them that their certificates are no
longer effective and recormmmend that they remeasure for a new
certificate. But it would be unfair to just tell them the above, point
blank, without more specific detail on the background of why the
certificates expired. I went through my MN archives without enough
SUCCess.

Would you please help me by filling me in on the key peints and
background, with dates, of why these certificates are no longer valid?

This would probably be a good review for many of us in order to better
respond to thase with mapless certificates.

I enjoyed your sermon in the Sep. 92 MN. 1| want to add my 2 cents
I feel that the short-lived use of the 1000°/300m on site calibration
course without the need for the presently required paperwork was a
good idea and met the needs of reasonable accuracy and convenience.
Last night [ was on the phone for 30 minutes with a fairly new
measurer discussing a half inch adjustment. For a permanent cal. crs
the present guidelines are fine (when the party has a 10 digit
calculator) but the on site alternative sure was welcome and user-
friendly. A note of the number of tape lengths and their size | think
should suffice. Any backers?

Eest Regards,
P )

(o



THE ATHLETICS CONGRESS 3354 Kirkham Road

OF THE UsA Columbus, OH 43221
Road Running Technical Council 614-451-5617 (home)
Peter 5. Riegel, Chairman B14-424-4009 (work)

FAX 614-424-52pR3
September 21, 1992

Dave Poppers - 5938 S Franklin St - Littleton, CO BOI121
Dear Dave,

The certified courses that have no associated maps pose a potential problem,
but one that has not so far become a real one. These courses {about 600) went
through the standard certification process, including submission of maps, but
the maps were never sent onm to the MNational Running Data Center with the
certificates. This happened for a brief period in 1983.

As a result, we have some old certified courses that exist only in someone’s
mind - there is no way to verify just what has been certified. In order not
to make a lot of people mad by declaring them uncertified, we did not do so -
after all, they had done their work in good faith, and it was us who dropped
the ball.

Because of the age of these courses, it's likely that only a =mall fraction of
them are still in use. When people ask, we explain the special status of
these courses, and that they exist im a kind of limbo. If a person sends us a
course map, we upgrade the course to fully OK status on the Tlist.

[ am going to propose a solution to the problem at the TAC convention, and
will put it before our readers in the next issue of Measurement Hews. [ am
going to propose a ten year life for certifications. A certified course goes
onto the list for ten years, and is then dropped. This is the only way
anybody has thought of to keep the list from becoming full of deadwood. Some
certifiers make an effart to note when one courses replaces another, but [
suspect that many of the courses on the list are no longer in use.

In order for the lists to be useful, they ought to show a minimum of lapsed
courses, and the ten year limit will automatically keep the list to about its
present size. [f there are no serious objections, this will take effect on
January 1, 1993, After that time the 1982 courses will no longer appear in
publicly-distributed course lists. On January 1, 1994, the 1983 courses will
disappear. This will include all the no-map courses. They will remain in the
archives, but won’t be listed any more.

Since there are bound to be some few old courses that remain in use, all a
person needs fo do to get their old course back on the list will be to attest
that the course remains as it was certified, with no changes, and we can give
it a new number and put it back for another ten years. [ suspect there will
be few of these.

Thanks for your support on simplification of calibration course measurement.
[t too will become a subject for discussion at the TAC convention.

Best regards,



SAVE YOUR LIFE WITH ANGULAR OFFSETS

To paraphrase the old saying, usually applied to airplane pilots: “There are old
measurers, and there are bold measurers, but there are no old, bold measurers.®

You have just arrived in a strange city to measure a course. While going over the
course with the race director you find that part of it is on a winding multi-lane
road with extremely heavy traffic, day and night. The course uses one half of the
road, from the edge to the center line. What do you do? One way is to simply
put your head down, check your insurance policy, and ride the shortest possible
route, hoping you will not be hit. This is distinctly dangerous. Another is to
use judicious offsets, so as to stay on the safe side of the road. But if the
shortest route happens to be in the center of the road, there is no safe side to
ride on.

Here is a geometrical relation that can save your life. AB and CD are two
different lines. By how much do they differ in length?

AB = 2mr,(a/360) "
0 = 2nm,(a/360) o
CD - AB = 2m(r, - r,)(a/360) l

CD - AB = 2nW(a/380)

A <
e
For example, if a = 30 degrees and W = 20 meters, CD-AB = 10.47 meters.

To use this relationship you need to know only the width of the road and the
degree of curvature of the bend in it. The width is easy to measure. The degree
of bend is obtained from an accurate, scale map using a protractor.

The diagram below shows an example of how to measure this sort of course safely
and accurately. You determine that there is no way to measure from A to B without
getting killed. You therefore decide you will ride along the right-hand edge
throughout, and use geometry to correct your final measured distance.

MEAsURED / OFFSET
LiwE TISTAKCE

I G &Ry | =
QFF5ET \‘\'{




You measure aleng the right-hand edge of the road and obtain a distance of 8845.3
meters from A to B. You find the width of the road is 20 meters. Later you
examine the accurate map and find that on the way from A to B the course bends as
follows:

44 degrees right turn (1 to 2 on diagram)
32 degrees laft turn (4 to & on diagram)
47 degrees left turn (8 to 10 on diagram)

A to 1 needs no correction.

l to 2 needs no correction - you measured along the actual route.
- you now perform an imaginary offset, from 2 to 3.

2 to 5 needs no correction - it is straight and parallel to the actual route.

§ to 7: The actual route is shorter than what you measured by 27(20)(32/380),
or 11.17 meters.

7 to 9 needs no correction = it is straight and parallel to the actual route.

9 to 11: The actual route is shorter than what you measured by 2m(20)(47/360),

or 16.41 meters.
11 to B: needs no correction - it is straight and parallel to the actual route.

Your corrected length thus becomes: B8B845.3 - 11.2 - 16.4 = B8817.7 meters.

Mote that since you are riding on the right-hand side, you need not correct for
the right-hand bends, since the actual route Ties exactly where you measure. You
nﬁﬂd ﬂﬂi{ sum up the total angle of left-hand bends, and apply the correction for
the total.

In the example below, you must measure along Route 374 from Route 664 to just past
Pine Grove Church. The road is 48 feet (14.5 m) wide, and heavily trafficked.

The runners will use the right-hand half of the road, from edge to centerline.

You measure it along the right hand edge and obtain a distance of 5177.2 m, and
then go to the USGS map to figure your corrections.

y— 1;~*T‘¢, Measured length = 5177.2 m

L

Offset distance = half of road
. gt = 7.3 meters

Angular correction = 2m{7.3)/360 = 0,127
meters per degree of
curvature

Right-hand degrees = B60+60+5+5+35 = 155
ignore these

Left-hand degress = 72+10+40+20 = 142
Angular correction = 142 x 0,127 = 18.0 m
CORRECTED LENGTH = 5177.2 - 18.0 = 5159.2 m
[t is generally a whole lot easier to ride the proper line than to go through this
correction process. However, when the situation warrants it, this procedure is

accurate if done with care. It also shows why inexperienced measurers sometimes
come up with short courses. Those bends add up.



THE ATHLETICS CONGRESS

OF THE USA 129 Warwick Road
Ponca City, OK 74601
Road Running Technical Council 405.765-0050 (home)
Bob Baumel, OK, 3D Certifier 405-767-5792 (work)
1992-10-18
Pete Riegel

3354 Kirkham Road
Columbus, OH 43221

Re: Your planned MN piece: “Save Your Life with Angular Offsets”
Dear Pete,

I like vour intended MN piece on computing the geometrical corrections for cases where
curves were measured on the wrong side of the road. In this letter, [ would like to describe
two cases where [ used essentially the same method as you describe:

My first example is the Cherokee Outlet Relays Marathon in Tonkawa OK, currently
certified under number OK-84083-BE. I originally measured this course in Aug 1982 uzing
old rules (1 meter from road edges and less strict SPR interpretation). As you can see from
its map, the first 25 km of this course are on Highway 177, a two-lane road with sweeping
curves where it 15 not safe to ride the SPR. All of Hwy 177 was measured along the right-
hand edge (except for the 907 left turn in Braman which was measured on the left side).

Ted Corbitt originally approved the certification (under old rules) in Sept '82. Then, in Nov
82, T sent Ted another application, asking for certification with addition of the 42.2-meter
short course prevention factor as specified by the newer rules (and [ also asked for certifica-
tion of each of the quarter-marathon relay legs, which Ted hadn’t included in his original
certification letter), Ted denied this Nov "82 application, pointing out that even with add:-
tion of the 1/1000 SCPF, he couldn't grant a “full” certification (by newer rules) because I
had ridden using the old one-meter rule, He wanted a complete remeasurement.

Az [ had no desire to remeasure this marathon during winter 1982-83, and the weather
wasn't very suitable for such a remeasurement ‘and even if [ did remeasure it, it still
wouldn't be safe to ride the SPR on Hwy 1770, [ sent Ted a series of letters explaining that
without any new measuring, I could adjust the course to comply fully with the new rules,
based on geometrical caleulations similar to those in vour current MN piece. Finally, on 13
Feb 83, Ted sent me the enclosed letter granting full recertification based on these adjust-
ments. Note his statement that this was “the {irst exception to actually remeasuring to get a
clear FULL certification/re-certification.” i Note | have assumed that Ted's eryptic reference
to “49.15 meters" was a typo; i.e., he intended 42 195 m — V1000 of the marathon distance.)

On 27 Mar 83 (two weeks before the 1983 race . | applied my adjustments corresponding to
Ted’s letter of 13 Feb 83. Considering that these adjustments were intended to account for
the rules changes in addition to the situation vou described, they were a little more exten-
sive than those described in your MN piece. Thus, in addition to adjusting for leftward
curves, I also needed adjustments for rightward curves and 90° street corners, as I hadn’t
ridden close enough to the road edges in those cases. After all these adjustments, | placed
the Finish line 20.25 m beyond ite adjusted position from my rejected Nov "82 application
{which had included the /1000 SCPF but no adjustments for the ridden path).



Actually, this wasn't the end of the story. The course's current certification number
{OK-84083-BB ) 1s a 1984 number because I recertified it in Dec '84. This was when Ken
Young was reworking the format of the certified eourse list (in preparation for dropping all
courses certified under the old rules), and T alse made a major effort to clean up the
Oklahoma list. [ returned to the Cherokee Outlet course at this time becauze [ hadn't been
happy with its existing certification for the following reasons: (1) No MAP was on file
nationally to document my final adjusted course of Mar '83 corresponding to Ted Corbitt's
Feb "33 letter. (2) My Mar ‘83 adjustments assumed use of only the righf fclf of the road
during leftward curves on Hwy 177. But in observing the 1983 race, I saw that runners
were often free to use the whole road. (3) The Hoad Width assumed in my Mar 83 adjust-
ment had been measured by the race director, As it turned out, his figure was correct only
for the portion of Hwy 177 north of the I-35 crossing: the road was wider south of the [-35
crossing. {4} The 30° left turn in Blackwell had been measured keeping right of a center-
island on Hwy 11, but this restriction was not enforced during the race.

Therefore, in Dec '84, [ visited the course and measured the width of Hwy 177 at lots of
points, and made detailed measurements and calculations regarding the left turn in
Blackwell. After recalculating everything for a full-road SPR, [ extended the Finish line
another 22.8 m bevond the Mar ‘83 adjusted position. Unfortunately, this Dec "84 recerti-
fication was all for naught, as the course was never again used for a race. In fact, the
Cherokee Qutlet Relays & Marathon was held only once—on April 9, 1983, After that, the
race director remarried and lost all contact with the running community,

My second example is the Lake Murray Half-Marathon in Ardmeoere, OK (OK-8368016-BB .
This out/back course (see enclosed map) was measured by Jim Smith, who rode the whole
thing along one edge for safety reasonz. When Jim wrote up the certification application
that way, [ refused to accept it. Instead, I asked for the data needed to compute a geomet-
rical adjustment as in your present MN piece. The adjustment 15 described in the following
excerpt from a letter [ wrote to Ken Young on April 13, 1986:

The Lake Murray Half-Marathon (OK-86016-BE) is one of those courses on a rural two-lane road
with big sweeping curves where you can get killed trying to ride the 3PR. Jim Smith reports that
when he measured this course on 14 Sep 85, he did stare sut (ewice) trying to ride the PR, but
each time had to swerve off the path when he encountered a car in the very first curve. He then
gave up and simply rede the whele course along the white line at one edge of the road lapprox-
mately 30 ¢m from that one edge),

When [ realized that this is what Jim had done, | explained that [ couldn't certify a course
measured that way, although it would be possible to geometrically caleulate an adjustment
representing the distance that weuld he saved by a runner who takea the SPR using the whole
road. Jim's initial inclinatien was to just drop the application. but he later decided to proceed with
the certification. Thus, Miles Logsdon measured road widths at many of the curves, and [ care-
fully measured all the relevant angles from the topographic map. (Note: Since Jim had ridden
along the edge of the road closer to the Lake, | assume that he already measured the 3PR at
those places where the road curves toward the lake, so [ enly needed to calculate adjustments for
thoze places where the road curves away from the lake. ) My sheet of ealeulated adjustments 1s
enclosed. The sverall final adjustment (to extend the turning point by 65.81 m) was performed on
6 Jan 86, Jim had originally meazured this course for a race held on 28 Sep 85, but that parti-
cular race was held long before the final adjustment needed for the certification was apphed.

As indicated by these two examples, the geometrical adjustment method is sometimes the
only way to survive the measurement and end up with a proper certified course. But it
doesn't zeem to be needed very often. In most cases, we get along fine by either measuring
the SPR directly or by using standard offset maneuvers,

Best regards,

Bl
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13 Feb. 83
Dear Bob Baumel,

If you have an extra 49.15 meters to your marathon
Course, we can give you a FULL re-certification, on the basis
of your having measured the shortest path and figuring how much
more you could probably have shortened the route by getting closer
to the curb.

In effect you are saying that this could | would
withstand an independent check, in the case of a naticnal or
world's best time being set on the course.

Dr. Ben Buckner of Chic State U., a member of
the naticnal Standards Committee, has assured me that Bi
doesn't lie. I don't know if wyou used that factor or not. apd
I am not a mathematician, but relying on your works and
calculations and a dash of so called commonsense, you get the
first exception to actually remeasuring to get a clear FULL
certification/re-certification.

Most courses remeasured have not fared too well
using the new measurement rules. Two+ yards per mile is the
best, except for one 1l0km race which differed by enly 1.4 feet,
the Race Director determining that his measurer measured the

W shortest path, including all short cuts. This is how I've
ujﬁ1$:£¢hmeasured for szome years but I expect that by trying harder I will
1d*yﬂd find two out of the last three courses measured a bit short.
ﬂ“ﬁ'gﬂ*‘{'
e - S0, Lf you are comfortable im beliaving that
ene of those tough course measurers coming into your turf will
S go away disappointed, then don't do more than add the amounts
lfﬁﬁﬁf mentioned -in your letter and do not remeasure this course. You
5. @0 have potentials for trouble in those first 25 km but that is
ﬂhjﬁuf where your caleulaticons come in to do their magie.
7

Tours, - EE 5 mh__

Ted Corbitt

PS: Sorry to keep you on & string for so long. On the other
hand, had I responded any earlier than today it would have
laft you unhappy. I usually either put these tougp decizions
:1%|d;;_iuﬁiﬂn or send copies to other members of the committee, and
) either way it takes time. I have learned not to try so hard
to salvage measurements so often and that has speeded up most
of this.
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3717 Wildwood Drive
Endwell, MY 13870
Septembar 23, 1982
(6Q7) 754-2339

Pater 5. Riagel
3354 Kirkham Road
Columbus, OH 23221

Dear Pete,

I was interested in your commaeants about "raverse” blood doping. You report that your running
was shot for about a month after donating a unit. | have given five gallons {40 units) of blood
over a span of 25 years. Yes, | have noticed an effect but only for a day or twao., Back when |
used to do "speed” work | was gutting out 440s (Apolagies to Bob Baumel but these really wers
440s, Tracks in our region hadn’t yet been converted to 400 metars.) and found myself really
tired and unable to run the times | was used 1o running. After the waorkout | recalled that | had
donated blood the day before. This is to point out that the effect was real and not mental.
However, like | say, I've never felt an effect more than a day or two after a donation. | usually
give blood when there are no races in the next few weeks.

A friend of mine, Dave Heck, whe ran 18 straight Boston Marathons had been a reqular blaod
donagr far yaars with no effect. However, one year he donated in May (he always waited until
atter the Marathonh and found himself wiped aut for about three months. He found his workouts
hard. Eventually he was okay again but he didn't donate blood for several years after that. |
believe once he started donating again he didn't have any reaction.

I am interested in this issue because | worked for many years on the development of IBM blood
call processing equipment and today serve on the Blood Services Committee of our local Red
Cross blood center. We sponsor a "Blood Run”™ every year where the entry "fee” is a unit of
blood -- which can be donated by someone else. Of coursa, the donation is not taken on race
day! Most runners donate the blood themselves and | have not heard of adverse effects.

Blocd donations are dewn throughout the country. This is partly due to an aging population,
There also seems to be an unwarranted fear of AIDS. AIDS is transmitted between intravencus
drug users through needle sharing. For each blood donation, a new, sterile neadle is used.
Therefore, there is no chance of contamination,

Since January | have been a platelet pheresisdonor. In this procedure | am hooked up to a
machine for two hours during which time anly my platelets ara ramaoved. The red cells, white
calls, and plasma are given back. A person has enormous reserves of platelets. Since no
hemoglobin is lost, there is no effect on ones oxygen-carrying capacity. In fact, a repeat donation
can be made in three days whereas one can donate whele blood only once every 56 days. During
ang procedure 10 times the number of platelets in a single unit are collected. These are used to
help patients who are having bleeding problems. Such platelets are batter for tha patient than
poocled platelets from many units because there is less chance of reactions, | would encourage
runnars to consider plateletpheresis since plateler therapy can have a dramatic, positive affect on

certain patients.
":‘ .
:E."M-!

Alan Jones
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VALIDATION REPORT
SALLIE MAY 10K
REFLECTING POOL 2EM LOOP

Te Whoem it may concern:

Validation of The Sallie May 10k (DC 85002 RT) and The
Reflecting Pool 2k Leoop (DC 88008 RT) were called for by
TACSTATS and Steve Vaitones respectively.

While contacting Jane Sisco (Sallie Mae) and Sal Corrells
(Reflecting pool) I was also in touch with Bob Thursten,
Measurer for both courses, Bob offered his assistance in
the walidation of both courses and found a motel in nearby
Bethasda,MD at reascnable rate and supplied wvery good
directions to both the hotel and a rendezvous location near
the Linceln Memorial

Arriving at the rendezvous point Friday 8/21/82,]1 was met
by Bob Thurston and taken to a nearby arsa where we could
parked cars. We then proceeded to the reflecting pool area,
located a 500 meter calibration course, contained within
the Raflacting Pool Raca itzself We then both calibrated
bicyecles and proceadad to the start/finish point,

Thers was no discernible location to be found for eithar
the start/finish or the lk mark as these points are on an
asphalt walkway., the lk mark is not documented and the
start/finish marked with paint had faded away. Neither of
these creates a problem as the course iz a continuous loop.
However Beb assures me that he intends to relocate both
locations from the wvalidation data and issus a ravisad
certificate, However the 0.5km and 15km points werse

painted on concrete segmentis and readily located. Bob and I
agread that the bast thing to do was measure from the 05km
point. He calculated the Jones counts for the start/finish
and 1.5km points and stopped at those counts to provide
data along the way.

Upon completion of a single ride around the reflecting pool
loop we both re-calibrated and roughly caleulated the
course length, My data indicated 2004 meters and Bob's
2002 metars

While feollowing Bob over the course I noticed that he
followed tight path around the course while I maintained a
30cm distance from turns. This in my opinion accounts fer
the 2 meter difference in ocur measurements.



Satisfied, we proceeded te the Sallie Mae 10k course. It
should he pnoted that this and several other races utilizae
the West Potomac Park course (DC 85002 RT). and for some
but not all, parking is cleared from Ohio Dr. near the
start In this area the course makes a 180 degree turn and
parkaed cars were lined along the inside radius when the
validation was conducted. Bob indicated that the ecourse was
measured along the curb and it was decided to measure
around parked cars and deduct a walue based on a 2.5 meter
lane width, This accounts for a reduction of the course by
7.83 meters. Measurement continued arsund the course with
no further problems and upon completion we returned to the
raflecting poal 500 metar cal course, calibrated, and
guickly determined ccurse length. Rough determination for
this course was 10014 meters while Bob Thurston came cut to
10017 meters. These valuss being course length as measured

Thiza done, a stas]l tape check of the cal course was
undertaken. For this, we used my 80 meter/200 ft. Irvin
steel tape. I pulled and marked while Bob held the tail

end. [t was to both of our surprise when the course came to
4392 93 meters. [n light of this discrepancy and Bob having
stesl taped this course twice previocusly. we changsd roles
and measured back using new tape marks, For the second
taping the course measursd 45399535 meters. By now we ware
boeth scratching cur heads and supposed the difference had
to be the tensioning of the tape. Bob had brought with him
2 B0 meter tape of hesavier secticnal area that was marked
with the proper temp. and tension, We used this and a
tanzsion =cala to set out a guick B0 meter length near our
parked cars, With this as= a known, I pulled my Irvin tape
in the same manner as I had previcusly. This was measured
at 7.5 k. and approx. lem. too long . Using this same
method, a tension of 3 kg was sufficient to gain agreement
and this would alse justify the differsnce when checking
the 500 meter cal course. In conclusion, 500 meters was
used as cal-course lsngth.

I had also been informed of an age group mark the Army 10
mile course (DCYL1023RT). Bob was unable to assist with a
rea-peasurament 1f thiz course dus to a prior commitment but
did spend a considerahle amount of time going over the
course and attempting to locate someone at the Peantagon
associated with the race. Unfortunately no prior
arrangements had been made due to the late timing, no one
was available to assist and the course was complex encugh
that [ felt unable to recreate without assisztance, For
these reasons a validation re-measursment was not dene,

In closing, I credit Beb Thurston for his gracious
assistance. From the planning to actual wvalidation process,
he greatly alded me in all areas.

Submittad,

Michael A Wickiser
TAC/RRTC VALIDATIONS CHAIRMAN
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subject: Humana Frime Health Marathon/l0K Certification
Dear Pete,

I received your letfer and returned photos. We look forward to the
next MN.

You said you had some questions, but I don't know exactly what they
are. Thought I'd send some more info that may take care of them, but
if not maybe we can talk. Encleosed is my spread sheet showing the data
and calculations. It i1s laid out so as to simplify calculations.
rather than in the order of the measurements. I have indicatad the
order of measurements in the left margins., You have my letter to
MeBraver that tells some of the story. and the marathon course map.
inciuding check points “A” and "B". The 10K course you also have in
yvour files, but it 15 the loop in the upper right corner of the
marathon map. I've enclosed some sketches showing points A and B.
SuUMmAarlze:

To

The constants include the short course correction factor. We started
at the desired finish line (of both races) and measured the 10K
backwards. This was straight forward except for the inclusion of
raference point A. Then we again started at the same finizh line and
measured backwards along the marathen route te mile 23, which was
bevond point B (which we neglected to locate). We did not locate mile
25 at that time due to an on-the-fly decision on a course change which
caused us some confusion because the preliminary measurements had it on
a different street. HNext, we went to point A and measured forward to
the tentative turnaround, which turned out to be at about 15 3/4 miles.
(This is =egments 3JA and 3B on the spread sheet.) Again, point B
eluded my thought process.

Having established the tentative turnaround. it finally dawned on me
that point B had not bean located, so we could not "closs the loop” on
the total distance. At that time we went back to the B8-mile point and
measuraed to point B, Then we measuraed the distance from this point ta
the previously measured Z4-mile point. Then it was recalibrate. do the
calculations, and adjust as necessary.

I have also enclosed a copy of our club newsletter, MASTERPIECES. I
did this because Ridge Shannon. who did the photography., wrote an
article (page 4) on the measurement process. Ridge is a prunner and



journalist. but not an expert on course measurements. His article 15
fairly good. but not always exactly accurate. technically. It i= for
the layman. His descriptions of the mile marks were taken from my
notes, but abbreviated in some cases.

Enjoved yvour materials about the Honolulu Marathon. Hawven't digestad
them complately yet. but appreciate that this business is not totally
mechanical: we have to deal with people and approximations. but do this
in the best way possible.

I was alsc struck by an interesting coincidence. You were delayed in
getting to Hawaiil by Hurricane Iniki. The day you measured, there was

zcheduled a S2-mile relay race on Maui. from the airport to Hana. (If
you have been on Maui. you are probably familiayr with the "road to
Hana".) The race was canceled because most of the entrants were

Hawaiians. who would fly in the night before or the morning of. but all
ailrcraft were diverted to Kawai., However., some teams were there sarily.
so ran the race for fun. anyway. One of these teams included Keith
Faymer (spray paint). his wife Karen. another local measurer. and other
layval KC voluntasars.

I drove the road to Hana in May of this vear while on a wesk's RER.
Vary eventful. as a young lady had slipped and fallen to the rocks
below while taking photographs. and a helicopter rescue operation was
in progress. Tragically. it became a body recovery operation, as she
died frem the fall.

A few gther tidbits. I am very proud of the folks that have helped me
over the years. Steve Ryvan was head of the Wichita running club for
vears, until his job relocated him to Hansas City. where he has been an
active contributor to the community. Jack Boyer ig currently president
of our running ¢lub. Mid-America Running Association, and counts among
hizs accomplishments a coast-to=-coast bicyrole ride in 1991. Mary
Edwards has measured many courses (vou have her name in your files).
did the Iron Man in Hawaii last wyear. and since helping on this

marathon measurement. completed the Al ritraz triathlon. which she
considers the toughest event of her rarser,

Sincerely.

QH

William D. Glau=z
Ragional Certifirer
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Pete Riegel
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Columbus, OH 43221

Subject: Response to Sermon on Taping Procedures

Pete, you've been saying for years that we should simplify the taping of calibration
courses. You were saying it before our 1989 rewrite of (the relevant portion of) the
Course Measurement Procedures book. Now, you're stll saving it after that rewrite.
There are many reasons why it would be wrong to simplify the procedures as much
as you seem to want.

Perhaps the “standard” argument is that attention to accurate taping procedures
helps the prospective measurer develop a healthy respect for accuracy (whether or
not this precise level of accuracy is truly necessary in the calibration course). If we
simply told the measurer “Go out and measure a calibration course with steel tape”
{with no guidance on the finer points of taping), it might inspire a lax attitude that
would carry over to all subsequent cycling procedures.

That may or may not be true. However, [ would like to make a number of other
points that are more evidently true: First, our current steel taping procedures are, in
several important ways, already a good deal simpler than in the days of Ted Corbitt.
Second, it's not always true that “the inaccuracy inherent in the bike method is an
order of magnitude greater than the errors in taping.” Third, a discussion of
accurate taping procedures definitely belongs in our Course Megsurement book
because occasions do arise when we want that extra accuracy (e.g., when taping a
calibration course in a validation, or when taping a track) even if it isn't always
needed in routine calibration course lavouts for certification.

I will elaborate on some of these points. But first, let me say that [ agree with you on
one important matter. We do have a problem involving calibration course layout:
Many measurers really are petrified, and as a result, often unnecessarily seek the
services of a surveyor. However, while [ agree that this problem exists, [ think vou
haven't correctly identified its cause.

You seem to think that the problem is the apparently nitpicky array of procedures
{(“fineline pens, masking tape, force gauges and thermometers”) detailed in the book.
In reality, these procedures aren't difficult for any reasonably intelligent person.
Moreover, many of these procedures are now optional (for example, you can say you
estimated the tape tension “by feel;” you can dispense with temperature correction if
it’s warmer than 20°C; and even when it's cooler, vou have a choice of using the table
on page 13 or the equation on the Steel Taping Data Sheet).

What is it that really scares people away? [ don't think it's the instructions. What
really tends to intimidate people is the wording on Application Forms. And in
this case, the biggest culprit is just three words at the end of question 7 on the



Application for Certification of Calibration Course. This is where it asks for the
“Credentials or Experience” of the measuring team leader.

When you think about it, this question is designed to scare away first-time calibra-
tion course measurers, If vou've never taped a calibration course before, and vou
don’t have any surveying experience, then vou haven’t goi any “Credentials or
Experience.” Mavbe vou can write something that sounds good if vour line of work
happens to be a technical (science or engineering} feld. If not, vour only choices are
to lie or to seek the services of somebody who does have “Credentials or Experience”
imost likely, a survevor).

[ recall that when [ began my measuring career, Ted Corbitt's old forms initially had
me intimidated about calibration course taping. This was because: (1) Ted's instrue-
tions said to use a calibrated steel tape—and a question on the application form
asked about calibration of the tape; (2) The application form asked what previous
experience the measurer had in tape measuring.

Nowadays, we have dropped all mention of “calibrating” the tape. (Thank goodness’)
Unfortunately, we still have the question about “Credentials or Experience.” [f we
truly believe that measurers can tape their own calibration courses instead of having
a surveyvor do it, we must drop this question about “Credentials or Experience.”

You seem to be ridiculing our instructions about “fineline pens” and "masking tape.”
However, in my experience, [ was extremely thankful when I (finally) learned about
the “ball-point-pen-on-masking-tape” method of marking tape lengths, mainly
because it's so much better than all the less satisfactory methods that [ had tried
previously. Let me recount some of that experience:

My original introduction to the Calibrated Bicvele Method came from an April 1976
Runner's World article by David Senechalle. That article spoke of marking tape
lengths by sticking pieces of adhesive tape to the road. However, it didn't say
anything about writing marks on these pieces of adhesive tape.

[ measured one of my first calibration courses using Senechalle’s method. In fact, [
used pieces of masking tape! But instead of writing marks on the masking tape as
we do now, I used one edge of each piece of masking tape to define the end of each
steel-tape length. Unfortunately, after completing that measurement, [ found myvself
having nightmares, (What if the rear tapeman was using the South edge of each
piece of masking tape while the lead tapeman used the North edge? Then each 30 m
tape length would be off by the 5 em width of my masking tape!)

To avoid these nightmares, [ experimented with other methods of marking tape
lengths. In some measurements, [ drove a nail into the road at the end of every tape
length. Considering that these nails never ended up at exactly the intended points, [
even did a measurement where [ used a center-punch to mark the exact point within
each nail head where the tape length ended. Clearly, this seems a bit excessive.
[Also, driving nails into the road isn't very practical on concrete road surfaces.)

Ted Corbitt's old instructions advocated using a red pencil to make marks directly on
the road. I tried this method, alse. It works on some road surfaces (if the surface

isn't too coarse). In any case, you need to have a pencil sharpener with you, because
vou break an awful lot of red pencil points!

Finally, around 1982, I received some instructions from Ted Corbitt that mentioned
the possibility of using “masking tape and ball point pen” as an alternative to the



red pencil. When [ saw this, it was a revelation—an “AHA!” experience. At last, here
was a quick, easy, and aceurate method that wouldn't generate nightmares and
would be usable on all paved road surfaces. (The only limitation of this method is
that the masking tape won't stick if the road is extremely wet—which is a restriction
we can usually live with because none of us really wants to go out and get our steel
tapes all rusty on such days.)

The ball-point-pen-on-masking-tape method was further refined some vears later
when Bob Letson came up with the idea of pre-numébering the pieces of masking tape
before tearing them off the roll—thus, greatly increasing the reliability of counting
tape lengths. {This was first published in De¢ "85 MN, and is now described on page
12 in the 1989 edition of Course Measurement Procedures.)

We would be doing measurers a terrible disservice if we simply ask them to tape
calibration courses without letting them in on this wonderfully simple and reliable
method of marking the tape langths.

You also spoke derisively about “force gauges.” For the record, let me observe that
our Course Measurement book never uses the term “force gauge.” It does refer to a
“spring balance” (whose use is strictly optional) and suggests buyving “the tvpe sold
in sporting goods stores for weighing fish.” It's true that a genuine survevor's force
gauge would make the job easier, but those old force gauges are real dinosaurs.
They're hard to find. and very expensive if you do find one. Surveving equipment
dealers say they never sell them any more because accurate steel taping is a dving
art (at least among US surveyors), given the availability of EDM. (Maybe RRTC
measurers are now more knowledgeable about accurate taping than the average
American surveyor!)

How big are the errors in steel taping as compared with the bievele procedure? Let’s
start with steel taping: My surveying textbook says that in “ordinary” taping over
smooth, level ground, the accuracy generally ranges from one part in 3000 to one
part in 5000. To make this still more quantitative, [ believe that by following the
careful taping procedures in our book, we reduce the error to 1/5000 or less (maybe
approaching 1/10 000 under ideal conditions); however, if we don't pay attention to
accurate taping procedures, the errors are around 1/3000 or greater.

As for the errors in cveling, it is very common to obtain relative consistency between
multiple rides in the range 1/5000 to 1/3000 (see, for example, my Fujitsu validation
report in last MN. [t's true that relative consistency isn't the same as accuracy, as
vou can be extremely consistent about riding a path that differs significantly from
the SPR. But among skilled, experienced riders, the relative consistency is probably
a preity good indication of the accuracy (although I admit that varations in read
surface increase the error somewhat).

In any case, [ think ['ve shown that errors in taping are often of the same magni-
tude as errors in cycling. Reducing the cycling error requires development of skill in
riding the SPR, We definitely need to concentrate in that area. But we can reduce
the taping error below around 1/5000 very easily by just following a few accurate
taping procedures. [t makes sense to do this, to insure that the dominant errors
really come from the bicycle procedure rather than the calibration course taping. If,
on the other hand, we allow rough taping of 1/3000 accuracy, then the error from the
calibration course alone is 1/3 of the short course prevention factor, which seems a
bit close for comfort.

You say that we've been successful in generating courses that pass validation, But



how accurate are the validation measurements themselves? We assume that
validation measurements are accurate to 1/2000 (because we’ll fail a course if the
validation zavs it's short by more than 1/2000). Given that we want this accuracy in
the measurement, and knowing that at least half of the error will probably come
from the cvcling part of the procedure, we should certainly strive for an accuracy of
1/5000 or better in the calibration course used for a validation.

Thus, we certainly need accurate taping procedures for measuring the calibration
course used in a validation. To achieve this, the accurate taping procedures must be
described in a document that is easily accessible to any measurer who might do a
validation. The logieal place to have such instructions is in our Course Measurement
Procedures book, whether or not all these procedures are required in all routine cali-
bration course taping.

What changes should be made in the book's material on steel taping when we next
revise it? As mentioned earlier, the most important change is to delete the line about
“Credentials or Experience” (of the measuring team lzader) in the Application for
Certification of Calibration Course. As for the instruction portion of the book, the
section on calibration course layout in the 198%9-revised version (pp. 9-14) is
admittedly long, but evervthing there serves a good purpose, and [ don't think any
major changes are needed. (I do think we need a few minor changes on page 14, as
descnibed below, due to better understanding of the “skinny” tape problem.)

The first three pages of this section (pp. 9=11} cover layout and certification require-
ments and basic taping technique. The next three pages (pp. 12-14) cover ways of
handling the four main sources of error in taping: Counting the tape lengths,
knowing the true zero point, temperature effect, and tension effect. These are
discussed in basically decreasing order of importance, so a reader who doesn't make
it all the way through this section still gets the most important information.

Of these four effects, the first two (tape length counting & zero point) were also
mentioned in your letter and obriously need to be covered. The other two effects
itemperature & tension) are certainly amaller; however, as explained sarlier in this
letter, they need to be in the book because they should certainly be accounted for in
validation situations and track taping.

[t's less necessary to account for temperature and tension effects in most ordinary
calibration course layouts. But note that our 1989 version of the instructions has
already made these corrections almost entirely optional. Use of the spring balance
is already strictly optional. And the temperature correction is optional when it's
warmer than 20°C. We do still require temperature correction when it's cooler than
20°C, Should we eliminate this requirement also? [ don’t think so. Taping at temper-
atures cooler than 20°C makes the course come out short by a readily calculated
amount. Since this shortness can be calculated, it is also easily corrected; surely, it
makes sense to apply this correction as a prevention against course shortness.

Temperature corrections should certainly be applied at very cold temperatures; for
example, at 0°C the shortness due to this effect alone is nearly one part in 4000. We
could conceivably decide to lower the cutoff temperature below which temperature
correction is required (say, from 20°C to 10°C), implying that we'll tolerate some
amount of shortness due to thermal contraction if it's small enough. But this makes
the procedure unnecessarily confusing and arbitrary. It's simpler to leave the cutoff
at 20°C, which is the point where the temperature correction changes sign.

Turning now to the zection on tape tension, the table at the bottom of page 14 needs



to be revised by eliminating its fourth line which specifies the extremely licht pull of
only 20 N (= 2 kgf' = 4.4 |bf) for nvlon-clad steel tapes. As [ have abundantly
explained, that tiny tension figure applies only to certain tapes made in Japan in the
early 198(0's. It doesn’t apply to tapes made in .Japan more recently (which now take
standard international 50 N tension). It doesn’t apply to nyvlon-clad tapes made
elsewhere. (For example, nylon-clad Rabone-Chesterman tapes made in England are
advertised as taking a hefty TO N pull.) It certainly doesn’t apply to lightweight
steel tapes in general, as Wayne seemed to have mistakenly surmised. Considering
that the tiny 20 N tension applies only to an extremely limited set of tapes, it's
probably best not to mention it at all.

We also need to change the first sentence in the paragraph immediately above the
tension table, which now reads: “To find the correct tension for your tape, check any
literature that came with the tape, and check all markings embossed on the tape”
This should be shortened to: “To find the correct tension for your tape, check all
markings embossed on its blade.” Tension figures marked directly on the tape blade
seem to be quite trustworthy. However, as we've seen in the ease of Lietz tapes sold
recently, the specifications printed on other literature accompanying the tape are
more likely to be out-of-date.

Best regards,

Egy{i ce: Wayne



Recycle the Cyclea OR  The Cyele Recycle OR Wheel of Fortune

When | found what it would ¢ost o rafurbish my faithful all terrain bike decided i was
replacemant time, A Specialized Hard Rock 21-speed with rapid fire shifters and quick release
evarything made me feel like a kid at Christmas. But | really hated to pan with the old one
espacially since | had worked 50 [ong o come up with the right combination of tire 28 and
prassurg 1o grwve me 10000 countskilometer. Having used a crude hand wheel from time to time

and recalling W Micoll's infamous “Nicoll Wheel." | put a fresh blade in my hack saw

First | removed the rear brake lever and bath shifters from the handie bars. ‘'With two saw culs
y frame directly behind the head tube — that's what the fork and handle bars fit ntg — | hag
my “Two-cant Wheel.

Cne additional step was to convert o a solid tire | used a local mdustrial tire service that filled
WiE lire/iube with a polywrethang elastomer called “Tyrfil This liguid compound cures in 24
hours to a soft rasilient rubbar-like core. It's used primarily on off-the-road applications
farklifts, back hoes, etc and it's very heavy. You probably wouldnt want to use it on your
Dicycle, but it works great on the hand-wheel

ve mounted a counter and have used it on several occcasions: once in a park where bicycles were
banned; ancther ime (o approximate a Wrong urn-short course on race day; and as a qu Chk Wy
to adjust splits and transfer distances. You can use it “two-handed® style or rotate the handle
bars 90° for a one-hand-on-the-brake technique

A word of waming: If you operate in public. get ready for a flood of jokes like, “Whera is the
rast of your bike, Buddy?*

Tom McBrayer
Western Vice Chairman
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Anatomy of a course TAC
Certification
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He nesed 3 common facior, “If the calibrason course happened
%0 be on 2 shighi grade, you would noce 3. difference bereeen the number of
Bocause goang uphill vou will tend 1o lean
voul would bean back.

or ff the mider leans forwand bo pedal hander
f

eounts going uphill 2nd dounh
o

foriand and peang down |

A headwind can be a s

Ich, luz said, “Vou could geta dilference of ane fool per hall-mike, 52 feet,
A1 N0l wieede jof, bt we oy Lo m i2e. 11°8 a big enoaph number

we Can molice iL”
Gliuy sifeianes (Bt each ke is totally independent, sll numbers and
computatons nan independently. "Ther nembers will differ, b their

dissances, after they are all calculaned, shoubd come sul very chise.
minute briefing from Glauz went 1o the measurement leam,
2 refresher for Byan and Boyer, 2 first-time lesson for Nied
Glauz emphasizes safery for the nder. ~Evervihing else 112l thém
s seoondary. Theyhave towalch sut for their own safeny. " The secondary & (ha
the sded 15 10 nde the Buke in 25 seraghil 3 lime 25 possibie, 1o cut the comers &5
ghily as possible, fo measure the shoriess possible route. Bover interjects.
Ipobang @l Nied, “nde comforable 30 you won't wobble Ride where the
ers will po. " Glaug statesit, “And that's—in the terminology of the irade
the PR, shenest possible route. Get from Poant Aso Poins B legally, by
ng all the tangenss, nol going & lead farther than possible.”

He expiamed that legally means ned running over curbs--he chuck-
igh back vards, “You saywiithin the confines of the guote.-
bt "course’, which is usually defined by ¢urbs, comers, whaicver else
2lires the roadsade.”

Sometimes, the shonest possibie route, Glaue said, s alsolimdled by
Frings like being able to use only the north bound lanes of the read. Then the
cenier line bevomes 3 Boundary. 50 on rade day they make the cenler bne a
phisical barrier by puiiing up oones of barriers.

INg measurement nide 5 abot 1o begin. 115 almos

A last

Jisiee it "L €1l IR

The Sunds
70 degrees, breery and humid. A few drops of rain [l “We're o the
trailing edge of a [roml that streiches from SU Joe o the Lakos of the Omrks.™
observed Byan, an aad balloontst, 1o, wha follows the weather knoaledgeably
Raymer and Edwands unilaierally marked & stan poind (071 be
adjusted defimiely aeer) with 2 spray of bright boe puint. Raymer frustlessly
Lries 1o podind 2 case-hardencd P-K nail inio e pavement fearfisl the rain may
wash rway the paini before izdries. He finally finds 2 receptive spot
The first six miles wem relatively smoothly, alibough the rain had
graduzicd from 2 mist o 2 spray.
Glauz, Raymer and Edwards constantly coachied the ndes
NS Glawe oo Kied: “Do vou have 2 goad picture of
wead®™ Ryan w Edwards: “Hey, Mary, move vour car”
sthe beft side of the road where Cak poes imo Gillkam
eril The Gir wis in Ryan's way s he suned

who

(=51

r Guenies wilh
thee: neexct stnedch in ol
Edwards had pulled oves
q 15 nders an il

e |

ofl (e Next mile mesuremen
The Oof requines permanent NAMarks—or 24 pemmanent

a5 possiie--00 pinpoind whene each meke or ppropredie kilomeer (5, including
the $1ar1 and finish. That meuremend was Bdwands responsibiliy

A mile mark wenl down “bemween the second and ihind tree from
the cormer of 415t and Gillkam." Glaue duly noded B, sgueened in mith his
conferring with the nders, necording their Jones Counters numbers and literally
clculating the mext move

There was 3 comain amsount of good rstuned Bamenng goang on
Edwards sugpests aspecial oo for out-of- owners 1o go by Bob Berdella's house
o Campésell just off Gellham. Ithad been e scene of seral killings

At Brush Creek/46sh and the Paseo Bover and Glauz desouss the
arnpent Gliuzand Bover don'tagree. Nolhing senous. 1 was 2 binol confusion

oul

& Master Meres-Ootobor Sevember | 997

S

Hairy Badwiirds uedd et twa hands b the maximoems measeriog the mile marker disuser
dram he muiahele cover,

because, the nders wene racing the route backwards 10 go with the traffic for
safery's sake. (Firss concern: safery.)

By 8:45 the riin is seady and siraight down, Mary protecied her
mesunngs amd wTilsg and  paintings with an ambrella The carman
travelled on Summid appreaching 58th, Edwards spoted & Becyele rider,
“There's 3 guy riding in the rain intentonally. What 2 crazy puy.”

Glae's concern for safety for his miders came up on Brooksde
“Here'swhere o ger's reacherous. We refermed tothe “sofl curves’ ging up
Brooksise and the nders had t ke the S PR, meaning hey would be nding
3 lol aguns: the raffic

The survey crew didn't have much concact with the silent escort
afficer |oe MoCune. He'd dene his duty quietly andelliciendy while in Kansss
City. When the crew crossed Sueline and siopped 21 Mile 10, MoCuse had
Followed unul the stop for comparing of Jones” Counters” figures. He sopped
ardwalkched. He and Glaus tiked briefly. He pot lots of thanks all around and
be commented as he headed back o his junsdscuon, 1ve learmed 2 lige bi
today.” (The other jurisdictions did nod prowade police predection for ane
reasan of another. The MEESuNag crew was o its oum the rest of the way which
Glauz, Eawards, Raymer, Ryan, Boyer, and Nied emphasioed among
themsedves, and repeatediy,)

A muinor glicch happened 21 the 15K mark. Lead sider Rvan missed
his predetermined counter reading and quickly siopped, locked his wheel, and
shouted back for Boyer and Nied 0 siop right where they were, Ryan remained
sealed, feet on pedils, a5 Raymer grasped the handlebars and pushed bake and
Fvan Backwards, tking “clicks™ off the counser untl they g the comect
reacing. For the 10or 15 vands e messed, Ryan could have pushed hisnsell
backwards, but did not want to change the weight on 1 bike or “the round
ol his fronl tre

EvErvOne s cumdity rU-‘.'i:J.E'.htj-ip:l:u!:l'.ct. where the | 2Mile mark
would come. Preliminary calculasions a1 11 Mile indicated it might coene in
the middie of the insersection of T3th and Nall. They collectivelysighed in
whenthe 12 Mile came some ten yards south on Xall

A this poing Giaug chiired 2 mini-conleremnce on the nam from Xall
onile Tomahawk sighting the angle the runsers, and thus the niders, weuld wke
Simge the runners would be returning this way a tralfic istand would affect the
return rum S0 all was worked out 1o evervone's saisfacuon, 5. PR comang and

going

il

Evenyone neadily agroed that the 131 mile poind should b marked
obvsously because this was the halfeay mark
Bryihis ime the nders and sulniders were on Santa Fegung Ine 871



foair fanes wih tradlic picking up. The rain, by the ume, had siopped and the
clouds were givingway o blue. This part of the ceruficaton was over. A pil siop
a1 Seven-Eleven and back o MRL 10was 12:15, oversix hours and 2 few minor
loose ends oo e up vt The bikes would be secalibeased 58 2 doubie chetk, for
one thing.

Hiraever, there were sull the all-important calculazens oo determine
I the course were acowrie. (Edwands and Ryzn would laver nde themanthen
course another me locking down mile marks, but the censfication mesune.
MEns were amplese.)

Meore numbers cunching dme for Glauz and these wese just 5
aipcal. With each riders counter readings for each mile he applied the
fermulaS.P.RL As an exumple, st whatwas compuced before hand oo be theflmz
mile Ryan's counter reconded the smallest number, hence i Shirsst foue
Boyer's counser was 120 ¢licks higher and Nied's was 83, Thus itwent mile oy
mile 1nd 5K by SE

Lead Rider Ryvan's Ngures established that the cowrse was 14 feet
short Nied's, however, figured thar the course was 16,5 fesr shor, Glaa:
thectided no move out the tumarcund 3.25 feet (Glauz pointed owt thas Nied's
counter, o whe fimalmiles measurements, consitently produced the
=shorest poasble rouie.” Glauz said this was ewdence that Nied had Gught
an quickly to taking the shoress nde)

In 2ddivon s measurng the marathon, 42,295 meeers or 26 mils
585 vards. TAC requires &5 gt of the cernlicanon adding I/teniy ol one peroem

W0 the distance, or moughly 42 meters or 150 leet, to assumethe curse S5 nogshor.
(Glaup explained that TAC certification i concermned with 3 cowrie bemng = bemsi
“ii5 advertssed disiance,” for record setnng purposes )

A metculous Glaug induded in he clculatens something mo
egiairtd by TAC, butSisiting his engineenng raning. Iwas 4" sumolborne:
splies. The cross check sugpesied that the marathon cowrse could be 48 feet
short Notss, Beciuge 21 inienm messumng point ad not ke inm soous!
thar marathon runsers coméng back frem che um around weald cmss four,
12-font lanes of Meyer Boulerard. Glauz found the misding 48 feet A5 he
succincdly wrotk 02 his TAC boss, Tom McBraver, in hus leter certfang the
courses, “Has o be 3 remarkable coinadence.”

McBraver's response was highir complimentay of Glaur's work and
concirred with his caloalations and. Andings. McBrayer's stamp of zpproval
wig pro forma o the proceduse.  Glauz had cercfied the ourses i e
compieion of his compuisiions and kis demer of adkmowledgement o
Mchryer. The Humana Prime fbetiih Marathon and [0K course detnptions
went in TAC's compucer record of cercfied races.

You now can run the Humana Pnme Health Marazhon on Oct 25, st
1 nagondl, world, or 3g¢ recond, o qualify for the Boson Marathon. You ot lexi
Keruovar theas yo Bedve run 2 aoosre 42,165 meters or 6.2 kalameters. plus |
10ch of one pergent.

TEM YEAR LIMIT ON CERTIFICATIONS COMING?

At the TAC Canvention, one thing we will discuss is the idea of a limited life

for certifications.

We have always adhered to the idea that a certification
is good as long as the route has not changed.
to know whether an old course is still in use.

The trouble is, we have no way
People ask for and obtain

course lists, and they continue to grow, getting more and more full of courses

that are obsolete.
same course listed.

In the Tist it is cosmon to find several versions of the
It's generally assumed that the one with the latest

certification date is the proper one, but we cannot be certain whether the

others are ever used or not.

We have a space on the certificate for the certifier to 1ist “"Replaces
Others do not, because they may have no

and some certifiers use this space.

way of knowing whether the new course is intended to replace an old one.

[ propose a ten year life for certifications.

If this comes to pass, next

year the 1982 certified courses will disappear from the current listings (but

not from the archives - all will remain retrievable).

will include 1983 to 1993,

Thus next year's lists

In 1994, 1983 will disappear.

I'm certain that a very few courses may live unchanged longer than ten years.
If this is the case, the race director or measurer must inform us that the
course has not changed and that the landmarks needed to locate critical peints

are still in place,
new ten years of life.

The course will be given a new number and will begin a
Realistically, this will not aften happen.

This is intended to solve the problem of fat course lists full of deadwood.

It does so, but may not be the only way.

Please let Pete know what you think

about this, especially if you will not be at the Convention to speak on the

issue at the RRTC meetings.



All splits are marked with white paint & "NBC."

Ho course restrictions
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Marked Splits

start = In line with the west double chain link fence gate post,

1 Hile
3 Hile
1 Hile
4 Hile
5 Hile

G Hile
LK

T Mile
Finish

an

the north side of Weenma St. and the 2nd gubtter

down=

speut frem the west eorner of Conway High School Audito=
rium on the south side of Weams Strest.

J.8 %,

north of center of powar pole.

10.5 ft. north of centar of light pole.
18.8 fe. west of west adge of house at 2509 Collage.
26.5 f£. east of center of drop inlek.
5.2 ft. north of center of south grate drop inlet at the
intersection of Country Club and Leximgton.

27.1 ft. west @of esntraction joint at the center of
Flintstone.

30.7 FE. aast of wedt adge of housa at 2119 Hairston.
17.2 [, acst northeast corner chain link fence at 2029
Hairaton.

2.4 ft. emast of sast edge of house at 2116 Weoms,

Hhite painted daah line an the Track and awven With Ehe

south edge of the Track bleacherss



PPete Riegel Seprember 29, 1992
!}l_'ﬂl' ]"'L'I.l_'.

Ciladt?) to lear that Ohdo's non-advertisement/publicily regarding course certification s
the same as in Florida, Overlooking the free public relations and credibility value by
not mentioning TAC certification is a promotional mistake. One may recall the
Ulvmipicrings svmbal this summer— advertisers paid dearly for the rmht to use that
iage. Road races have something vaguely similar with TACS symbol. The svmibol,
thog b, and TAC el apparendy 1s held in Hode esteem by the running commuonity.

Possibly, the public relations evil's root lies at the national level with TAC. The name
itself leaves me cold. The letters “TAC" holds about as much publicity and charisima
value as wind-driven rain storms [ive minutes belore a race.

Your letter commented that “today there are fewer false claims about certification... this
is goodd” [ wonder if this sequence is explained in vour next paragraple “the et that
arithmetic skill is not universally possessed by the public” Possibly fewer false clajms
relates 1o lack of arithunetic skills.. runners unable to calculate their running tinmes and
AVETages.

[ did not know if [ should laugh or ery concerning yvour comment about “the
proliferation of income-tax preparation companies.” “[Itlatests well to the idea that
many people ind written instructions and arithmetic o be a daunting procedure.”
You're right, Pete, most runners cannet calculate their pace per mile. [ find that
apparent in our small running group; the sad part.. several are teachers in the school
svstem!

A magazine article about “Course measurement made simple” has more probabilicy of
being ]!1:|h-|1-|hn! ‘d'L" FECENT UEry T Runmers Waorld was slanted toward techmical
mechanics, Likely this contributed to its rejection, Mavbe the message goes further and
addresses our measurement procedures... thev are a daunting “user-unfriendlv” task.
Except for arithmetic or engineering enthusiasts the complex procedures exclude the
entry-level person.

Lastly, Measurement News is an exceptional publication for disseminating our gospel,
Though MX hits onlv 120 Americans, the publication provides slgmfi(..mt leadership. I'd
guess that only 20 p:.up]!: read it with religious fervor. Another 50 give it a casual
glanve, and the remainder may not pick it up A newsfadvertising strategy o lead
readers to storles Insides a remake of the ront-page. Add a table of contents or
something similar with headlines or pull-quotes that pique reader interest.. leading he
or shie o stories inside. Another suggestion: place the most important story on the front
page tagged to a bold headline.

Best regards, Ed Okie

PooT OFFRCE BOX 8 0 LARE WILES, FIORDA JIBSY O FRONE (8L 0dedire
Fop DS o FED-EX DELIVERY ADDRES 70 S35 Counriy Qaps B2
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FAX 614-424-5263
September 29, 1997

Ed Okie - PO Box 448 - Lake Wales, FL 33859
Dear Ed,

[ agree that the TAC acronym is not universally beloved in the road running
community. After all, it's highly political (The Athletics Cogngress, get it7?)
and who loves politicians? 5till, nobody's yet figured ocut how to live
together without government. Road running grew with few rules except those of
fair play, and these were relatively well-understood by the participants. As
the sport grew, and running media came inte existence, they began to compare
performances at different races. This led to fame for the runners who were
fast, and to the prize money and awards structures that we have today.

Today we have a system of records that strives to recognize demonstrated
excellence. Its credibility requires that performances be compared to a
uniform standard. Application of the standard will inevitably reject soms
performances that may have already been publicly reported. This can, and
does, lead to resentment against those who enforce the standard - in our
sport, that's TAC. [It's TAC's job to see that the sport is kept fair.

One way to eliminate the resentment is to eliminate the standards. This would
bring back the good old days that so many remember with nostalgia, when nobody
asked awkward questions. Short courses, bad timing, excess aid, cheating -
none of these were problems in the good old days because few took the time to
really think about them. Unless a course was short enough to be ludicrous, a
time was accepted as it was reported.

When Ken Young began keeping road records, he recognized that bad timing and
short courses were relatively common occurrences. [ cannot speak for his
state of mind, but I suspect that his pride of craftsmanship forced him to
produce the best product he could. I know that this attitude is held by his
successor, TACSTATS. There is a great amount of work involved in record-
keeping. Competent people cannot sustain high interest in their work if they
know the end product is mediocre. Good workers have high standards.

The easiest way to keep records is to simply 1ist the best times that are
reported, anywhere by anybody. This might be a popular approach - [ don't
really know. One thing for sure - the records would be a lot faster than
those we have today. There have beem "marathons" run in 2:02 or less.

The work of assuring credibility in road running is done by people who work
under the TAC emblem, and their standards are high. This means that when
something isn't right in a potential record runm, it is not recognized as a TAC
record. This has caused some fast times to be denied record status. The fans
may be puzzled when the record is not accepted, because they saw it on TV at a
famous race, done by a famous runner. How could it not be a record? The TV
comnentater, surely an autharity, said it was one!

While ['m not intimately familiar with the record-keeping process, [ have some
familiarity with that of course measurement. Your comment that the



measurement process is not "user friendly" is apt - many people find it hard
to do, in spite of great effort we have made to get it as simple as possible
and stil1l do the job. On the other hand, [ see many first-rate submissions

from first-time measurers who bought Course Measurement Procedures, read it,
and followed the instructions correctly.

The lowest common denominator is not a good standard to use if you are seeking
a good product. I sometimes get submissions from people who obtained
xerocopies of the forms, never read the book, asked questions of the wrong
people, and proceeded to make an absolute botch of their measurement. If [ am
gentle with them, I can sometimes get them to improve. Sometimes they get
cranky with me, because they think we should be awarding certificates simply
for trying hard.

Yes, I admit to an elitist bias in course measurement. [ don't know the
academic qualifications of more than a handful of measurers, but [ have seen
lame work coming from people with advanced degrees and good work coming from
those less formally educated. [ respect good work more than academic degrees,
and 1 think this view is pretty common among measurers. The good measurars
take the time to do it right, and have little respect for those who simply try
to slide by with the least they can get the certifier to accept.

Those measurers who are respected in this game are those who do a good job at
it. Some are certifiers, some are mot. Most certifiers have a pretty good
idea of which of their measurers are really good. There's a lot of
correspondence between certifiers and measurers (it's not all in MN, but be
assured, word gets around), and some people enjoy a reputation that comes from
s0lid achievement. Others are known for slipshod work. You won’t see the
names of the sloppy folks in MM, but they are the ones who don’t get
recommended when somebody calls for the name of a measurer to do a job.

We want the measurement process to be as simple as it can be while getting the
Jjob done. If some people think it is too hard, we are open to suggestionm.
[t's not our goal to create busy-work for people, but to assure that TAC
certified courses are accurate. Any constructive criticism is welcome.

Your comments on the format of MN are on the mark. There are numerous
computer programs that would permit me to make a prettier publication out of
MHN. I have elected to stick with the present format because I feel that there
is more variety in a newsletter that has each contribution in the same form
that its author thinks best. The reader does not need to plow through 50 or
60 pages of the same typeface.

[ collect Tetters and write short pieces as time permits, and as deadline
approaches, I start shuffling things on the kitchen table, and cutting and
pasting. Some thought is given to arrangement. The final layout is a
compromise between my time and my energy, amd what I have on hand for
newsletter content. It's not intended to be a magazine, but rather an
informative wvehicle for all the certifiers and those people interested in
what's going on in course measurement. Without letters from certifiers and
measurers MN would die a speedy death, having nothing inside except course
lists and boilerplate.

You and others who send in opinions are what keep MN going. Hearty thanks.

Bast regards, IA;tIzj



FINISH LINES

The Chute Warker Instruction Sheet

I have been asked several times if it wouldn't be possi-
ble to create a one-page instruction shest which could
be handed to chute workers on race day. The follow-
ing is not the completion of the task but a first pass.
This is for a single-chute race with no swing gate,
Comments welcome.

Finish Line Assignments

Printing Timer -- Push Button
MName;

You will push the button on the grip-switch when the
race starts and then every time someone crosses the
finish line - even if not wearing a number

Printing Timer -- Keyboard
Name:

You will record as many bib numbers as possible,
These are used to resolve differences problems such as
unregistered runners. We want quality -- not quantity!
That is, when a person i$ not near another or is at the
head of a pack, record the number. Tvpe in the number
as the runner approaches the finish line and press EN-
TER as the runner crosses the line.

Mote: There should be at least two printing timers.

Call out Times
MNarme:

You will stand next to the person with the tic sheet and
call out times whenever someone is near the finish line,

Tic Sheet

Mame:

Your sheets are printed with all the possible times in
the race. Write in a bib number of selected people as
they cross the line. Don't worry if you miss a number
of people in a pack. Get the first one in a pack and
runners not near other runners.

Finish Line Sub-Commities
Alan Jones, Chairman
3717 Wildwood Drive

Endwell, NY 13870
(607) 784-2339
Meowvember 1992

Finish Judges

MNames:

Your job is to make sure runners enter the chute in the
same order that they cross the finish line.

Chute Workers

Mames:

Your job is to keep the finishers moving in the chute so
that it does not back up. You might have to be very
forceful.

End-of-Chute Assignments
Call out Bib Numbers

Mame:

As each mnner emerges from the chute, you call out
the bib numbers. Do not let anyone get past you until
vou have called out the number.

Tear-Tag Collectors (2)

Mames;

Collect the tear-tags one at a time and place them
face-down on the stringer. One of you collects them
and hands them to the other who strings them,

Bib Recorder (2)

MNames:

As the runners emerge from the chute, write down their
numbers in order on the sheets provided. Your writ-
ing must be legible,

Runner

You will take the sheets from the finish line to the
computer for entry. Be sure to get: (1) both printing
timer tapes, (2) the tic shet, (3) the stringer of tear-tags,
{4) both finish order sheets from the Bib Recorders.
You will be doing this continuously as the sheets are
completed.

Measurerment News November 1992



RON DAWS 1937-1992

Former U.3. Olympic Marathorer Ron Daws has died at age 55.

Daws once served as Thairman of the Foad Funners Club of America Standards Commi
The RRCA Standards Committee, established in 1964, was mainly concermed with the
certification of accuracy of long distance race courses. Course certification als
facilitated the administration of the RRCA's Standards Certificates Program. In the
latter, three running performances, at different distances, in specified times,
earned a runner an RRC Standards Time Certificate.

Eventually, the BRCA Skandards Comittes, plagueed with minimal ecoperation Srem
road race directors, went out of the course certification business, and the Amateur
Athletic Union (AAU) Standards Cammittee, chaired by Ted Corbitt, of Mew York City,
tonk over the whole program of course certification in the U.5.A. This AU Sub-
Camittee on Standards was originally set up to certify Mational AaU Junior and
Senicr Championship Courses, and to improve the lot of long distance runners. Toda
thic combined effort continues to evolve and to advance the cause of accurate
race courses as the Foad Running Technical Council (RRTC) of TAC/USA.

Fon Daws was born June 21, 1937, in Minneapolis, MV, He died in 1992, as the
Barcelona Climpic Games were getting underway, of advanced coronary disease. [He
reportedly uas-a. ron-smoker, was never overweight, and had no family history of
heart disease. However, he had not felt well dwing the last two months of his 1i

In 1960, Daws graduated from the University of Minnesota, where he was a
teammate of Buddy Edelen, who in 1963, set a world best marathen time of 2:14:38,
and who finished sixth in the 1964 Tokyo Olympic Marathon race. By 1963, both Daws
and Edelen were serving on the AAU Sub-Committes on Standards.

Daws worked as a Besearch RAnalyst £or the State of Minnesota, and later he
lectured on running. Daws got married and had sewveral children. He was once
married to marathorer lorraine Moller, age 17 (competing for NWew Zealand) who

copped the bronze medal in the 1992 Barcelona Olympic Marathon, just after Daws die



n,2 BON DANWS

Highlights of Daws' running career included the following: Daws helped to
start a reqular long distance racing program, and to start accurate race course
measurements in the State of Minnesota., He ran his first marathon in 1963, in
2:41. His career best was 2:20:23. He finished in the top ten in the Boston AA
Marathon four times. Daws broke American track records for 15 miles and for 235
¥ilometers.

Daws built a treadmill in his basement to get in some sensible workouts on
cold Minnesota winter mornings. He won the 1967 MHaticonal AAU Marathon Championship
on & brutally hot day, on a hilly course, and he made the Pan Am Team. In 1968,
he journeyed +to high altitude in Colorado and made the U.5. Olympic Marathon
team. However, attacks of sciatica affected his performances in both the Pan
An and the Olympic Marathon races.

His hobbies included photograghy, palnting, and playing the guitar, He spent
a lot of time making, alterning, and repairing running shoes.

Daws was an active running enthusiast fram early childhesd until he “cashed in
his chips® (to use one of his favorite expressions). In recent years, he continued
to run, but his main competitive fires were guenched doing cross-country skiing.

We who remain, can say a prayer for Ron Daws' spirit, in appreciation of his
afforts to keep the momentum of the emerging course measuring movament alive.

He did this at a time when it was wvery difficult to find volunteers to do these
kinds of behind the scenes, unsung tasks.

e —

New York City, New York

Ted Corbitt



PeTe RIECEL, CHAIRMAN — TAC Roap Runming TECHNICAL Courncit, CoLumeus, ORIO

Mecsurement News Oct 1. 19932

Dear Pete,

Intriguing TAC-certification feedback came by fax today from a fellow runner. He is one of few
measurement enthusiasts in our area. His other hobby is running a marathan in each of the 50
states—47 is the current tally. And as Pete's-rule-of-thumb suggests about runners and their
ability to calculate times, . he is an arithmetically-literate CPA,

“For us slower runners, accurare times are our only measure (of performance). A winner gets
rewarded whether or not the course is accurate. We can only compare times. Course accuracy is
a must”

Across my years of running, | failed 1o recoanize this sobering standpoint—and it rings with a
chapel-bell's clarity.

His words are disquieting: “Winners get rewarded... regardless of the course”

Hindsight tells me that the above can happen in reverse. Example: Early in her senior year, a
local high school girl set a personal record (PR) over a 2-mile course. As the season progressed,
qualifying for the state finals was this senior's last opportunity, and she was one of my favorites.
At the two-mile distance, she was the area's best runner; not a world-class athlete, but an
extraordinary runner. She was a person with a soul who craves achievement, And if sha
complains, complaints are tempered with silence

et, after the initial PR, matching that time proved elusive during the races that followed... races
traveling acrass paved, smooth, flar surfaces. Within a string of indifferent performances slowly
emerged one thread of reason: The alleged PR came on a decidedly hilly, grass textured course.
And firmly ingrained in her mind—the PR was valid When additional training led to less than
record equalling times... she understandably became discouraged. Nothing would work, and her
race times slowed as the burning flame of ambition flickered in those final months.

She would not have been a likely state champion Monetheless, a person with extracrdinary talent
was the victim of theft.... someone ran aff with Rar saul .. she was a short-course victim,
Her anguish was understandable. And | was too late with the revelation.

Here's another story that rips at this issue’s heart One of the most accomplished high schaool
coaches in our area at a large school alludes 1o using a short course (3-miles boys, 2-miles
girls)... "because it makes the kids feel good «f tmes are a little fast.”

I wonder how these students react when they go off to college and face a 5.280-foot mile?
I'm sure it is humbling.

If coach Vince Lombardi of the Green Bay Packers were alive, and running the topic, my guess is

his oft-quoted “winning isn't everything...” phrase would change to, “Course accuracy isn't
everything.., it's the only thing.”

Ed Okie PO Bor 448 Lake Wales, Florida 33859 (813) 676-1374



PROPERTIES OF CERTIFIED COURSES

In May 1989 I did a breakdown of certified courses to see what their
properties were. O0Of 2210 courses analyzed, I found that 88 percent were
standard (drop less than 1 m/km, separation less than 30 percent). Another 3
percent did not have excess drop, but had separation mere than 30 percent. 7
percent had excess drop.

Since then an additicnal 3500 courses have been certified, bringing the total
of certified courses to just over 10,000. We removed tracks and calibration
courses from the Tist, and also those courses previously listed by NRDC (pre
1987}, since drop and separatiom are not listed for those courses. This left
6235 courses. Results of the breakdown are shown on the graph below.

As before, 90 percent of US courses are record-quality. Another 3 percent can
be record quality if no tailwind occurs during the race. 7 percent are
downhill and unsuitable for records.

The USA*s steepest courses are:

Steepest downhill - "Dixie 15 km Tume Up" (UT 89003 FH)} in St George, Utah,
with a drop of 30 m/km, or a total drop of 450 m (1480 ft).

Steepest uphill = "Climb the Mountain" (CO 92015 DP), a 5 miler in Golden, €O,
with a drop of =66 m/km, or a total rise of 531 m (1740 ft). It would be
interesting to see this one run in reverse.
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