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Detroit, M chigan

Wednesday, October 17, 2012

9:28 a.m

JOSEPH E. HUMMER, Ph.D., P.E.
was thereupon called as a witness herein, and after
having first been duly sworn to testify to the truth,
the whole truth and nothing but the truth, was
exam ned and testified as follows:

EXAM NATI ON

BY MR. STAM

Q

My nane is Paul Stam attorney for Brian Ceccarell

and Lori MIllette. For your informtion,

M. Ceccarelli is here with nme and can hear. Just for
nmy information, is anyone present other than the court
reporter, Ms. Martineau, and yourself?

No.

What is your nanme and busi ness address?

Name is Joseph Hummer. Business address is Departnent
of Civil and Environnental Engineering at Wayne State
Uni versity, Detroit, M chigan 48202.

Do you have your resune or curriculumvitae with you?
Yes.

| would |like to have that marked as Plaintiff's

Deposition Exhibit 1 and just ask you if that is an
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accurate and current resune.

Yes. The one | just printed out here we're marking as
Exhibit 1 is recently updated with nmy address change,
so it nust be just slightly different from one that
you see froma few weeks ago, but in substance it is
t he sane.

Thank you very much. You have been a professor of
engi neering, is that correct?

Yes.

And you have a doctorate in engineering?

Doctorate in civil engineering, yes, Purdue

Uni versity.

In the course of your obtaining this doctorate and

under graduat e education as well, have you studied
physi cs?
Yes. | believe | had a two physics courses back

during ny bachel or's degree days at M chigan State.
Really? | went to Mchigan State as well.

Excellent. Go Spartans.

Go Spartans. Oher than two undergraduate courses in
physi cs, have you had other courses in physics in your
education -- formal educational training?

| don't think so. | don't renenber it.

VWhat is the dictionary definition of engineering?

MS. MARTI NEAU: Objection to the form of

800-486-9868
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the question. We don't have a dictionary here.

MR. STAM Let's see if he can answer it.
If he can't, 1'Il ask a different one.

MS. MARTINEAU: | think he can say what he
thi nks the definitionis, but I don't think it's --

MR. STAM That's ny question is.

Dr. Humrer, you're a professor of engineering. You
have a doctorate in it. What do you think the
dictionary definition of the term engineering is?

MS. MARTI NEAU: Sane objection as to
dictionary. Go ahead and answer.

THE WTNESS: My definition of engineering
is the application of scientific principles to solve

difficult technical problens.

Do those scientific principles include the disciplines
of math and physics?

Yes, and many others as well.

What does -- in traffic engineering, what is the -- in
t he operation of the roads, what does the yellow |ight
mean?

Yellow light is a warning that the red |light is about
to begin.

Is that its only purpose?

Veritext Corporate Services
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MS. MARTI NEAU:. You asked hi m what the
definition was.

MR. STAM No. | asked himwhat does the
yel l ow I'i ght nean.

MS. MARTI NEAU:. Ri ght, and now you're
asking himthe purpose, so objection to the form of

t he question. Go ahead and answer if you can.

Does it nean anything -- 1'll rephrase the question.
Does it nean anything other than what you just said,
which | believe was sonething to the effect that

yell ow warns the drivers that a red light is com ng?
No. That is the purpose.

VWhat is the purpose of having a mnimumlength for a
yell ow |ight?

Well, there's several purposes that cone to mnd. One
purpose is, one very inportant thing to us in timng
the yellow light is uniformty, that drivers
approaching an intersection, approaching a signal know
what to expect. That is we put a high priority on
that and feel |ike that saves many |lives and many
collisions, and a mninmumyellow tinme ensures that
we're just not flashing the yellow at drivers, that
they will know to expect and they do expect at |east a

certain amunt of tine.
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In addition to that, there is -- needs to
be time for drivers to use the information that we've
given themto make a decision and either get their
vehi cl e stopped before they cross the stop bar or to
decide to proceed through the intersection in a
mninumtime to get those drivers who are making a
decision to go through to i ndeed get through the
I nt ersecti on.

VWhat information does the driver need to have in order
to nmake that decision?

Well, the driver needs a |lot of information. Drivers
are always bringing in, integrating information from
their surroundings. Wat do they need to have at a
very mnimum they need to know what speed they're

goi ng, they need to nake a judgment of how far it is
fromwhere they are to the stop bar, they need to know
what the surrounding traffic conditions | ook Iike,

t hey need to know what kind of novenent, maneuver

t hey're maki ng when they get to the intersection and
then there's probably -- if we sat here and listed it,
there's a hundred other things that they should use or
could use in hel ping make that decision. It's a -- as
drivers we're taking in information fromall kinds of
di fferent sources constantly.

The term I TE | believe is Institute of Transportation

Veritext Corporate Services
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Engi neers. Are you famliar with that?

Yes. |'ma nmenber of that organization.

If the driver decides to proceed toward and into the
I ntersection, according to | TE, what speed nust the
driver go?

| don't think ITE prescribes that speed. I'm
searching through my mnd right nowto recall what --
and | don't remenber that there's an I TE publication
that prescribes a certain speed.

Are you famliar with the 1994 publication by ITE
entitled Determ ning Vehicle signal Change and

Cl earance Intervals chaired by Beverly Thompson in the
report of the Institute of Transportation Engi neers
dat ed August 19947

MS. MARTI NEAU: Is that a docunent you
provided to me, Skip?

MR. STAM At the Shovlin deposition, it
was part of Exhibit 4, and it's referenced in the
attachments to the Ceccarelli affidavits, but | don't
think we've discussed it at previous depositions.

MS. MARTI NEAU:. Okay. Well, | just object
because if he -- it's not -- this is not a nenory
t est.

MR. STAM Let's do this. Let me continue

and then maybe if you could give ne your fax nunber we

Veritext Corporate Services
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could send that to you and then |I could ask further
gquesti ons.

THE W TNESS: Sure. The fax is area code
313-577-3881.

MR. STAM Do | have to put it to anybody's
attention or does that conme right to you?

THE WTNESS: Put to it ny attention for
sure. That's the departnent fax.

MR. STAM Let nme go ahead and start that
fax, but 1'Il pass on it and we'll cone back to it
until you've had a chance to look at it. The easiest
thing to do is I'lIl just fax Exhibit 4.

MS. MARTI NEAU: Skip, Dr. Humrer just left
to let his staff know to | ook for a fax so he'll be
ri ght back.

MR. STAM  Ckay.

MARKED BY THE REPORTER:

DEPOSI TION EXHI BIT 1

9:37 a.m

(OFf the record at 9:37 a.m)

(Back on the record at 9:41 a.m)

MS. MARTI NEAU:. We're on record. Can you
I dentify what the docunent is, Skip, for the record.

MR. STAM Yes. I'mreferring to a

docunent which is Exhibit 4 to the Shovlin deposition,
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and it's entitled Determ ning Vehicle signal Change
and Cl earance Intervals dated August 1994 by the
Institute of Transportation Engineers, and ny first
question is is Dr. Humrer famliar with this docunent.

THE WTNESS: | had seen it referred to in
t he docunents for this case. | looked for it. CQur

library didn't have it, so this is the first tinme |'ve

seen it, but | had been aware of it.
BY MR STAM
Q Okay. |I'mgoing to ask you about Page 3, which at the

top says Yell ow Change Interval Tim ng and Application

Procedures, and just ask if you had time to | ook at

Page 3.
A Yes.
Q And in particular fornula one on the second col um.
A Yes.
Q Okay. And in the second particular -- in the first

columm, the third bullet point.
Yes. Sure.
OCkay. Let nme ask ny question then. What is ITE s
physics definition of a yellow change interval
according to this publication?

MS. MARTI NEAU: Objection to the form of
t he question.

THE W TNESS: Yeah. I|'"mnot sure that ITE

Veritext Corporate Services
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refers to physics in this definition. |ITE s an
organi zati on of engineers providing information for
engi neering, so | don't know that they're providing a
physics definition. The third bullet is not a

definition of the yellowtinme. It's a -- well --

BY MR. STAM

Q

For this question |"'mreferring to fornula one.

MS. MARTI NEAU:. He can tell you what the
fornmula he sees on that page is. |Is that what you're
aski ng?

MR. STAM  Yes.

THE W TNESS: Okay. Well, fornula one is
solving for Y, which is the Iength of the yell ow
change interval in seconds. Y is equal to two terns.
First termis T, which is the driver
perception-reaction time, generally assuned to be 1.0
seconds, and then the second termis the vehicle
speed, velocity of approaching vehicle in feet per
second divided by an acceleration termwhich is two
tinmes the average deceleration in feet per second
squared assuned from 10 to 15, so it says here added
to a grade correction, which is some nmultiplier to the

standard acceleration for gravity.

BY MR STAM

Q

And what is V? Is it the initial speed of the

800-486-9868
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vehicle, is it the stopped speed of the vehicle or
somewhere in between?

In the application of this formula, V is the speed of
the vehicle at the point at which they're making a
deci sion whether to stop or whether to go. Initial
speed, | don't know what that termrefers to, and it's
certainly not the stopped speed. That woul d be zero.
So the fornula wouldn't make any sense in that case,
but the application is -- Vis the speed at the tinme
the vehicle in question -- the driver in question is
maki ng their deci sion.

Okay. And that is a critical distance away fromthe
i ntersection, is that correct?

MS. MARTI NEAU:. (Objection to the form of
t he question.

THE WTNESS: At the -- what the fornmula is
doing is -- let nme back up and say this fornmula is
derived fromthe standard stopping distance fornula
t hat engi neers have used for probably over a hundred
years to design hundreds of billions of dollars worth
of roads and signals and signs and all kinds of
things, find that stopping distance for a vehicle
approaching the signal as we expect and then provide
enough time for a vehicle at the -- at that stopping

di stance away fromthe stop bar to proceed through the

800-486-9868
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I ntersection past the stop bar during the yellow

before the red starts.

Okay. At what speed -- | think you' ve answered this,
but to be clear, at what he speed --

Well, this --

-- that it proceeds through? 1In other words, talking
now about a vehicle that is not stopping but a vehicle
that is going through. At what speed does that
vehi cl e go through according to this formula?

MS. MARTI NEAU:. (Objection to the form of
the question. Vehicles can travel at a variety of
speeds and go through the intersection on a yellow
light so I'm-- objection to the formof the question.

MR. STAM | do want to proceed with the
guestion, so would the court reporter read the
question back so the witness could renmenber what it
was wi thout the testinony of ny friend Ms. Martineau.

(The requested portion of the record was

read by the reporter at 9:47 a.m)

MS. MARTI NEAU:. (Objection to the form of
t he question.

THE W TNESS: And ny answer is that on
Page 3 here in the text below the fornmula, it's not

cl ear what the speed of that vehicle should be. This

Veritext Corporate Services
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says vehicle's velocity of approaching vehicle so
that's not clear. On the left side of the page down
toward the bottom it does define it, and to quote
here, it says approach speed is defined as the higher
of the 85th percentile speed or the posted speed
limt, so that's |I think what this conmttee was
i ntending for us to do.

BY MR STAM

Q And right above the fornmula, three |lines up, does it
also clarify what speed we're tal king about by the
words at its initial speed? If you would read the
i ntroductory sentence before the fornula to yourself
and then see if you can further answer the question.

A. Sure. Yeah. And you're correct in that above the
formula it does say provides yellowtine for a vehicle
to travel at its initial speed over the distance it
woul d take to stop at a confortable average
decel eration. Again, I'mnot clear fromthis what
that terminitial speed nmeans, initial speed of what,
initial speed where is not clear here.

The typical application of this fornmula in

North Carolina is to use the speed limt, and we
cannot, we will not w thout bankrupting the state
design for 100 percent of vehicles going any speed

fromzero to infinity. That's just not sonething that

Veritext Corporate Services
800-486-9868 973-410-4050



o 0o~ W DN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Page 17

engi neers can do. W're in the business of designing
roads, signals that are practical to drive and use for
nost drivers within the budget that we have. There's
certainly vehicles out there that exceed the speed
limt. We wish they wouldn't, but sonetinmes they
choose to do that. The speed |limts are often set at
the 85th percentile speed anyway, so | TE s verbi age
here about using the higher of the 85th percentile or
the posted speed. Often that's the sane thing anyway.

Furthernmore, drivers adjust to the
conditions that they are under whether those are bad
conditions such as wet and rainy conditions where it's
going to take I onger to stop or good conditions where
drivers are driving a brand-new vehicle on a brand-new
pi ece of pavenment on a nice clear day. Drivers, |

said before, they sort of integrate all the

I nfformati on they have available and will adjust their
speed, wll adjust their deceleration rates as well
wi || adjust their perception-reaction tines.

So our choice of the speed Ilimt as the
speed that drivers can go through the intersection
here pronptes that uniformty | tal ked about before
and accommodat es nost drivers and nost conditions and
all ows drivers who choose to, for instance, exceed the

speed limt, allows themto adjust and still be able

Veritext Corporate Services
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to nmake a good deci sion.

Thank you. Using that page with the fornmula and what

you mention on the bottom part of colum -- the
| eft-hand colum that you referred to, | understood
what you said. It's the speed |limt or if a speed

survey is done the 85th percentile. Can an engi neer
in determ ning the yell ow change interval use a V
which is less than the speed imt?

| suppose so. The law, you know the | aw better than
I, but my understanding of the law is that engineers
have to follow the book called the Manual of Uniform
Traffic Control Devices MJTCD, which I'lIl call it that
from now on --

"Il come to that |ater.

MJUTCD specifies that -- | don't have the words right
in front of me, but that's for -- specifies that

engi neers use judgnment and apply engi neering practice
and that's -- sure, there will be tinmes when using a
speed below the speed Iimt is perfectly appropriate.
It's -- the MUTCD is neant to pronote that uniformty
that |1've tal ked about several times but also has to
all ow for local judgnent, l|ocal conditions, the
experi ences of the responsi ble engineers to conme into
pl ay, and one great exanple of a place where we would

use |lower than the speed limt is when timng for the

Veritext Corporate Services
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end of a protected left turn phase.
So if an engineer uses a V which is less than the --
excuse ne. Strike that. Start again.

So if an engineer uses a vehicle in the
fornmula | ess than the speed limt, does the driver
have the di stance to stop?

Well, a driver who is traveling at the speed limt and
encounters that situation where the yellow signal is
timed with a Vthat is less, that driver could stop by
using a shorter perception-reaction tinme, reacting

qui cker or by decel erating quicker than we had pl ugged
into the formula, and all of this presunes that this
driver is exactly at that stopping distance before,
and that's, of course, really the case. That's, you
know, an exact distance, a certain number of feet away
fromthe stop bar, and al nost every signal cycle we'l
find drivers who are closer or further away but not
exactly at that place when the yell ow signal conmes on,
so, you know, again, it's -- you know, we never are
able to accommpdate the 100 percent of drivers that
are out there, but the vast majority would be able to
make a good decision to either go through or get

st opped.

Not tal ki ng about 100 percent of drivers but just the

average or the ideal driver according to North

Veritext Corporate Services
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Carolina DOT usages, isn't the perception-reaction
time 1.5 seconds?

A. That's not the average. That 1.5 seconds is quite
slow. It's well at the far side of the distribution.
The average, and we can pull up sone literature here
to get nore precise with that, but the average
perception-reaction time for a driver comng up to the
start of a yellow signal is sonmething on the order of
.7 seconds. It's far less than one.

Q Al right. But you design according to 1.5 so that a
significant mnority of drivers won't be involved in
crashes, is that not correct?

MS. MARTI NEAU: Obj ection to the form of the
guesti on.

THE WTNESS: But that's -- of course.
Everyt hing we engi neers do out on the road, highway,
signal design, sign design, everything is to try to
avoi d crashes.

BY MR STAM

Q So -- and you're aware that NCDOT bases its decisions
on 11.2 seconds per second for decel eration?

MS. MARTI NEAU: Objection to the form of
t he question. Are you tal king about NCDOT's yel | ow
time fornula?

BY MR. STAM

Veritext Corporate Services
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Q Go ahead and answer the question, Dr. Hunmer.

MS. MARTI NEAU: Sane objection. Go ahead.

THE W TNESS: M understanding is again we
could pull up a docunent here to see that, but the
current NCDOT practice is to use 11.2 feet per second
squared deceleration rate in the yellow tinme fornul a.

BY MR STAM

Q Okay. |If the speed limt is 45 mles an hour,
according to I TE and the | aws of nption as you
understand it, can a driver decel erate, say, quickly
from45 mles an hour down to 10 mles an hour and
still proceed through or does he have to proceed at 45
mles an hour for the other initial speed to get
t hrough the intersection?

MS. MARTI NEAU. (Objection to the form of
the question as to -- well, just objection to the form
of the question. Answer if you can.

THE W TNESS: Yeah. That's a hypothetical.
There's so many things |I'd need to know about the
specifics there before answering that. There's too
many ot her things going on. | can't answer that.

BY MR STAM
Q Al right. Let's hypothesize zero grade, clear day,
90-degree intersection, ordinary care, ordinary

driver, no obstructions. |If the speed |imt is 45

Veritext Corporate Services
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m | es per hour according to the ITE formula, for a
driver who wants to proceed through the intersection,
Is the driver to proceed through at 45 mles an hour
or sonething equivalent to it or can the driver, say,
decelerate to 10 mles an hour and still proceed
t hrough the intersection?

MS. MARTI NEAU: Sane objection. Do you
want to give himin your hypothetical where the driver

is when he first nakes a decision to proceed through

the intersection? Because | think that's -- we don't
know t hat .

BY MR STAM

Q Dr. Humrer, if you would see if you could answer the
guesti on.

A. | really can't. |Is the driver 500 feet away or 50

feet away, and --
Q Al right. Let's suppose the driver is 294 feet,
whi ch according to the cal culations of the plaintiff
Is -- and using the |aws of physics is the critical
di stance, so let's, in addition to the other
assunptions that | stated in the previous question,
state that the driver's at a -- 294 feet away fromthe
entry to the intersection. Does the driver then have

to proceed at the speed Iimt or the initial speed to

get through or could the driver decelerate to, say, 10

Veritext Corporate Services
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mles an hour and still make it through?

MS. MARTI NEAU:. (Objection to the form of
the question. |Is this a straight through? |Is he
goi ng straight?

MR. STAM Yes. Well, actually the answer
to that question doesn't matter. | nmean, that factor
doesn't matter, so let's |eave that to the side.

BY MR STAM
Q Can you answer that question, Dr. Hunmer?

MS. MARTI NEAU. Well, sanme objection.

THE WTNESS: |If |I'm understanding
correctly, the answer is that that driver at 294 feet
away with the anount of yellow that the ITE formula
recommends as applied in North Carolina, that driver
woul d have to proceed -- keep proceeding at 45 nmiles
an hour or higher to be able to cross the stop bar
before the yell ow ends.

BY MR STAM
Q On that piece of paper, could we mark that as Exhibit
2 to your deposition, please.
| was going to add to ny answer, though, if | could.
Q Oh, pl ease, please.
A. That a driver at 45 miles per hour at the 294 foot
di stance, when the yellow occurs, that driver starts

to decelerate from45 to 10, as you nentioned, we
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woul d hope, we woul d expect that that driver woul d

just conme to a stop if they -- and we don't know why
they' re decelerating there, but if they're -- you
know, sonething in the road, sonething -- you know,

sone extraordinary condition there that they come to a
stop and that the 294 feet, if | amunderstanding this
correctly, would have given them enough tine to cone
to a stop if they need to and that they could al ways,
li ke we said earlier, adjust, react quicker,
decelerate at a greater rate than the fornmula allows
for as well, so -- okay. That's ny answer.
Al right. Some drivers think that a yellow |ight
means proceed with caution and that caution neans sl ow
down, and ny question is this: |If a driver going at
the speed limt within the critical distance, let's
say at or closer than 294 feet going 45 mles an hour,
the posted speed |imt, all the other assunptions |
gave previously, clear day, no other interruptions,
90-degree angle, no grade, if that driver decides to
be cautious and, therefore, slow down to sone speed
bel ow 45 m | es per hour, whether it's 10 ml|es an hour
or 20 or 30, will that driver have enough distance to
clear the intersection if the driver slows down?

MS. MARTI NEAU: | just want to object not

to the question but to the -- to your statenents
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before your question. Go ahead and answer.

THE W TNESS: Yeah. First response is
that, of course, we hope all drivers are cautious at
all times going through all intersections, and drivers
t hat sl ow down as you described certainly are not the
only cautious ones out there and don't have a sort of
corner on that market.

Second response is that if drivers have
t hat perception that that's what the yell ow nmeans,
then we need to do better in our driver education
because that's certainly not what we intended, and ny
observation in alnmost 30 years in this business is
that's not how nost drivers behave out on the roads.
They may profess that in some survey, but what they
actually do out on the roads in response to yell ow
signals is quite different.

The ot her response | have is that, as |
said before, yes, the ITE yellowtine fornula is
designed get a driver across the stop bar during the
yell ow who was at the stopping distance when the
yellow first came on, and drivers at that constant
speed of the speed |limt and anybody who drives -- was
at that speed limt and then sl ows down and stil
tries to make it through the yellow will not do so.

That's easy to show, fortunately, |I think a pretty
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rare condition.

And in ny previous question | msused one word so |I'm
going to correct it. | don't think it will make a
difference to your answer, but please tell me if it
did. | think what | said in the question is would

t hey have enough distance to clear the intersection
when what | should have said and neant to say was
woul d they have enough di stance to enter the
intersection. |If | change that termin ny question,
does it change your answer?

No. Thank you for that. | guess | was hearing you to
say enter the intersection anyway. Cross the stop bar
is the key thing for the purpose of the yell ow

cal cul ation, so no problemthere.

Al right. Wen you drive personally, Dr. Humer, do
you ever have to tap your brakes for cars energi ng or
egressing from busi ness entrances in front of you or
to accommodate the novenent of cars in front of you?
Of course.

As the driver such as you nust be cautious and sl ow
down for these type of obstacles, in the case of
entering an intersection, will these kinds of real
life actions violate | TE' s mandate for the use of its
yel |l ow change interval fornula?

Well, no. Like | said before, we can't design for the

800-486-9868
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100 percent case. There's no fornmula that will do
that and be practical on the roads would provide for
that uniformty that we tal ked about and have the
other facts which 1'd like to get into of the bad
effects of |longer yellow tinmes, to keep yellow times
practical and sonmewhat uniform

Q " m going to ask about that also. W'II|l give you a
chance, but --

MS. MARTI NEAU: Let himfinish his question
if you would. Finish his answer.

BY MR STAM

Q You can finish, but I'mnot sure you have to go off on
t hat subject to answer this question because | wl|
ask you about that.

A. Right. So in the case you nentioned, my professional
opinion is that's rare. Mst drivers are not going to
do that, and, again, we're tal king about the slimmest
of probabilities already with the driver going exactly
the speed limt at exactly 294 feet away and then who
chooses to decelerate at exactly 11.2 feet per second
squar ed.

Most drivers adjust to the conditions
around them and, you know, seeing sonebody com ng out
froma driveway, seeing sonebody about to nmerge into

their lane will already be off the accel erator and may
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al ready be on the brake well before that person gets
into their lane, and so in that situation, they're
goi ng to adjust and nake the best decision they can
make for thenselves at that tinme, and in al
| i keli hood they're going to have enough yell ow to nmake
a good decision, so, you know, it works for the huge
vast majority of drivers in nost tinmes in nost
ci rcunst ances.
Are you inplying or stating that the DOT's
speci fications do not work for its own ideal driver as
set out in the specifications?
No. A driver that has exactly 1.5 seconds
perception-reaction tinme and 11.2 seconds feet per
second squared deceleration rate driving exactly at
the speed limt at exactly that distance away fromthe
stop bar will be able to make a good deci sion and, for
that matter, at any other distance away fromthe
I ntersection will be able to nake a good deci sion, so,
no. The fornula works the way it was supposed to.
Okay. Dr. Hummer, this is a nultiple-choice question
with four possible -- |I'd Iike to suggest four
possi bl e answers or you can cone up with a fifth or
sixth, so let ne ask the entire question.

Using the DOT's assunptions for the ideal

driver, that is the one who perceives and reacts in
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BY MR STAM
Q Al right. "Il take that answer to my question
Do you know who Denos Gazis is?
A. He's the author of the classic paper in 1959. | don't

Page 29

1.5 seconds and decelerates at 11.2 feet per second
squared, what is the I ength of the yell ow change
interval, four possibilities or a fifth, whatever, is
it 50 percent of the tine it takes a driver to stop,
100 percent of the tinme it takes a driver to stop, 150
percent of the time it takes a driver to stop or
sonet hi ng el se?

MS. MARTI NEAU: (Objection to the form of
the question as to ideal -- DOT's assunptions for
i deal driver

THE W TNESS: And the question doesn't nake
any sense to nme. The yellow time fornmula provides
time for a driver at that stopping distance away from
the intersection to go through the intersection so --

MS. MARTINEAU. O the stop --

THE WTNESS: O to pass -- yeah, pass the
stop bar. So | don't understand the way the question
was phrased. The yellowtine fornmula is not trying to

do what you describe if |I heard it right.

know that | ever nmet himor heard hi m speak.

Well, my question is are you -- obviously you're
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famliar with his 1959 paper, The Problem of the Anber
Signal Light in Traffic Flow?

Yes.

What is a dilenmma zone?

A dilemma zone is a space on the roadway on an
approach to an intersection where a driver in that
space has no chance to get stopped before crossing the
stop bar at the onset of a yellow and has no chance to
proceed past the stop bar before the yell ow ends and
that is to stop or proceed according to their
capabilities.

If you still have it handy, | think it's Exhibit 2,

t he Shovlin deposition, it's the |ITE 1994 paper,

Page 3. You still have that handy?

Oh, yeah. Yeah, sure.

I f you could look in the first colum and the third
bull et point, but it's actually a square, | don't know
I f you call that a bullet point, is that what is being
described in that third bullet point? And I'll just
read it for the record. \When approaching an

i ntersection, a driver's faced with one of several
situati ons when the yell ow change i nterval appears,
and then the third alternate is the driver can neither
stop confortably nor proceed into and clear the

I ntersection before the appearance of a conflicting
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green indication. |Is that what is referred to as a
di |l enma zone?
That's maybe just slightly different from what |
descri bed, but generally speaking, that's a dil emm
zone. My definition of it did not include the clear
the intersection part before the appearance of a
conflicting green, but in North Carolina we use an
all-red indication after the yellow to take care of
clearing the intersection, so with that slight
difference, generally that's a dilemma zone, sure.
VWhat is an indecision zone?
That's not a standard termin traffic engineering as
far as | know.
| may cone back to that.

According to the ITE formula, what would
cause a dil emma zone?
If we apply the ITE fornula to tinme the yell ow signal
a driver who was exceeding the speed Ilimt could
potentially be in a dilenm zone. A driver who was
not able to decelerate at at |east the assuned rate,
11.2 feet per second squared, in North Carolina could
be in a dilemma zone. A driver who didn't react
within the 1.5 seconds could be in a dilema zone,
but --

Are those -- I'mthinking of the word. Ors and ands.
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In other words, are those four different

possibilities, each of which could cause it, or are
you saying all four of those would have to occur to
create a dilemma zone?

No. That's each of those -- any of those individually
could create a dilemm zone. O course, a conbination
of those could create a dilemm zone as wel | .

For exanple, a driver of a vehicle who is not
exceeding the speed |limt at any point could find him
or herself in a dilenmm zone through no fault of his
or her own?

MS. MARTI NEAU:. (Objection to the form of
the question. You can answer.

THE W TNESS: Yeah. No, | would not
characterize it that way at all. The 1.5 second
perception-reaction tinme is quite generous, as |
menti oned before, really over twi ce the average,
general ly speaking, and it's really quite sl ow.

That's got to be a driver that's not paying attention,
attention diverted for sone reason, so a driver who's
not able to decelerate at 11.2 feet per second
squared, we have to question whether that vehicle
shoul d be on the road.

Most drivers and vehicles are able to

decel erate at sonething |ike 20 feet per second
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squared on dry pavenent and at |east 13, 14, 15 or so
feet per second squared or on wet pavenent w thout any
harnful effects, and in an energency situation,
drivers can decelerate at sonething |like 30 feet per
second squared. So 11.2 is really pretty poor

performance by that driver and vehicle, and, of

course, exceeding the speed Iimt is illegal so |
don't -- | don't agree with your characterization
t here.

BY MR STAM

Q Well, et me ask it this way. |If a driver suppose

approaching an intersection at 45 mles per hour, no
grade, clear day, no wet pavenent, if this driver
never exceeds the posted speed |imt, does have a
perception-reaction tinme of 1.5 seconds, is able to
decelerate at 11.2 feet per second, with that driver,
Is there a dilemm zone according to the ITE fornul a?
A No. No. The ITE formula makes sure that that driver
has a good decision to make. Drivers can always nake
bad deci sions, and many do, unfortunately. Again, you
know, it's -- we can't find a way to prevent that,
unfortunately, with our current technol ogy and current
budgets, but that driver at |least has a decision to
make to either stop or proceed, and nost of the tine

drivers like that will mke the correct decision and
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the results at nost of the intersections are good. It
wor Ks.
Now, | just want to be clear because you answered two

different ways | think, but | don't want to put words
in your nouth. At the end you said nost of the tine

and so let's be clear. Let nme be clear. [If |I'm not

clear on this, let me know.

Intersection's comng up, 45 mles an hour.
This driver does perceive and react in 1.5 seconds per
second. This driver is able and does decel erate at
11.2 feet per second per second. Can this driver that
| hypothesize in this question be caught in a dilemm
zone which Gazis describes and which is al so described
as a third bullet point on the first columm of Page 3
of Exhibit 2, the ITE paper, if that driver --

MS. MARTI NEAU: And you're saying that
they're at the stopping distance when they first see
the yellow Iight?

MR. STAM Just inside it, right.

THE W TNESS: Just inside. There is no
dil enma zone for that driver. That driver has a
decision to make, and if they're just inside the
stoppi ng di stance, then they will have enough yell ow
to proceed through the intersection. They should

choose to proceed.
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BY MR STAM

Q

Al'l right. Suppose that that driver is going to turn
|l eft at that intersection. All the other assunptions
are the sanme as in ny last question. Can that driver
be caught in a dilemm zone? The driver never exceeds
the speed Iimt, perceives and reacts in 1.5 seconds
or less, decelerates at 11.2 seconds per second or
faster -- or, excuse ne. The faster's not the right
word. Decelerates at 11.2 seconds per second. Can
that driver be caught in a dilemma zone descri bed by
Gazis and also -- and/or in the third bullet point of
the first colum Plaintiff's Exhibit 2?
Well, North Carolina practice is not to design yell ow
times for -- at the end of a protected left turn phase
for a driver going the speed |imt. The practice is
typically to use a speed of 20 mles an hour and
sonetines to use a higher speed depending on the
conditions. W could tal k about those conditions.
There's many that a good traffic engi neer
shoul d | ook at before maki ng that decision, but
typically 20 mles an hour, so the supposition that,
you know, we woul d have a driver approaching it at 45,
wel |, drivers don't approach the end of a protected
left turn at 45 mles an hour. That's -- you know, we

have a | ong history, nuch practice and experience and
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data that say 20 or so is appropriate for that
condition and so our timng of the yellow signal at
the end of a protected left turn phase is typically
based on that 20 m |l es an hour speed.

Q Measur ed where?

A Let nme finish. A driver going 45 would have a dil enm
zone. That's not sonething we're, by our standard
engi neering practice, are designing for. A driver
driving 20 will not have a dilemma zone and will use
the yell ow | ong enough to elinm nate that.

Q Let ne repeat ny question. \Wiere is the 20 nmiles per
hour measured?

MS. MARTINEAU:. That's a different -- you
haven't asked that question yet, but object to the
formof the question. Go ahead and answer.

THE W TNESS: The 20 miles an hour would be
at the stopping distance. That's going to be
typically 100, maybe 200 feet upstream of the stop
bar .

BY MR STAM

Q Does the driver know that?

A. Sure. Mbst drivers have gained the experience, have
been through protected left turn phases and nade nmany
| eft turns as they drive through the years, gain

experience. This is part of learning to drive. W
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count on that.

As | said before, the driver's integrating
i nformation fromall kind of sources including |ooking
at the lengths of yellows, and, in fact, you know, I
said several tinmes before we count on that with the
busi ness of trying to be uniformand give drivers what
they expect. Well, drivers have an expectation
because they've been through many sonewhat simlar
i ntersections before and are -- have this sort of
enbedded after, you know, just a short bit of
experience, so, yeah, | think that generally drivers
are aware of this and we, traffic engineers, work hard
to create that awareness.
Al right. Are you famliar with the intersection
where Lori MIllette was cited?

MS. MARTI NEAU: Do you know whi ch one that

MR. STAM Kildaire Farmturning left --
going north turning left on Cary Parkway.

M5. MARTINEAU:. Is it okay, Paul, if | get
that traffic signal plan out so he can take a | ook at
it?

MR. STAM Sure, but it actually would be
any left turning intersection with a zero grade,

90- degree angl e.
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THE WTNESS: And | used to live just down

the street fromthat anyway, down Cary Parkway, about

amle fromthere. | lived they're for ten years so
l['m --

BY MR STAM

Q VWhat years were those?

A -- very aware of that. | lived there 1992 to 2001 |
think in the Kildaire Farm subdivision, so |I'mvery
famliar with --

Q You're famliar with that intersection?

Yes.

We' || probably get into this in nore detail later, but
suppose Lori MIllette has been driving that for years
and it's been a four-second yell ow change interval and
then they decide to nake it a three-second interval.
You're relying on the yellow change interval. |If
you're relying on drivers to know what speed they can
go differently than the posted speed |imt, you see
how this m ght affect drivers?

A. A change -- any kind of change out on the road -- a

change in the yellowtinme is a difficult thing. W

don't like to do that. W have to do that sonetines.
There's, you know, good reasons |I'msure to make that
change and ot her changes. W -- engineers, we weigh

the cost of the change, and there will be sonme, and
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surprise drivers and such agai nst the benefit fromthe
change, which |I'm sure there were many.

| would add, too, in addition to relying on
the driver's prior experience about how |l ong the
yellowis -- well, I think I did say before, too, that
there's many other clues that drivers are using and
integrating as they nmake their decisions. One of the
big ones is, and applies to that intersection, is the
turns are tight. The left turn at that place, at many
of our intersections, allows a turning speed of
sonething like 15 to 20 mles an hour.

That's very clear in our professional
literature, in the design nmanual that we all use to
design the roads, that's the policy on geonetric
desi gn of hi ghways by an organi zation call ed AASHTO,
A-A-S-HT-0O, that the speed for a left turn, designed
speed, which is on the high side, is going to be
sonet hing on the order of 15 to 20 m | es per hour and
could be less if the turn is even tighter, so, you
know -- and drivers know this and experience --
drivers with experience at that intersection know
t hat, too.

s that the speed approaching the intersection or the
approach -- the speed within the intersection?

That is the speed within the intersection, but
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there's --

Not the approach speed?

Well, the drivers are in the process -- they're going
to need to go 15 to 20 mles an hour on the high side
within the turn. Oten during the left turn phase
they're following other drivers who are going 15 to 20
at the nost within the turn, and so it doesn't -- and
we're only tal king about, as | said before, 100, maybe
200 feet in front of the stop bar anyway, so, no,
we're not designing for sonebody to go 45 m | es per
hour 100 to 200 feet before the stop bar and then hit
the brakes really hard to get to 15 to 20 mles an

hour to nmake the turn just past the stop bar.

That's -- nost drivers will make a much snpot her
deceleration, will kind of cruise in through that |eft
turn.

Let's not forget as well that all the
drivers at that place, at all left turn |lanes had to
shift over fromthe through lane to the left turn | ane
before they're making their turn anyway and had to
sl ow down to do that, and sonetines, depending on the
I ntersection and the shape of the taper, that's a
relatively -- that novenent has to be made relatively
slowy, too, so it's just not plausible for drivers to

be going 40 through the sort of stopping distance that
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we're tal king about here, 40, 45, whatever, and then
sl ow ng down to 15 or 20 during the turn. That

just -- that's not what we design for.

To be clear, nmy understanding is there's really two
speed limts. One is the posted speed limt, for
exanmpl e, 45 mles an hour, but every driver has -- is
forbidden to drive w thout due care and caution though
as to cause accidents, but my question is really
different than that. | think you' re assum ng that al
these left turning vehicles are in a cue lined up
right there.

If a driver has a clear, uninpeded path of
the intersection, the signal is green, shows a green
arrow are left turning drivers allowed to go the speed
limt approaching the intersection so |long as they
exerci se due care and caution within the intersection?
You know, | guess legally, sure, the speed Iimt is
45, and as long as they stay below 45, | don't think
the police departnent will be able to give them a
ticket. That's just not plausible. Again, does it
ever happen? Can sonebody in a race car take that
turn at 45 that we've designed for 20 or |ess?
Probably. Should we set the yellow tinme for that,
that -- again, | really wanted to get into at sone

poi nt here the negative effects of extending yell ow
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times, but, you know, w thout extending the yellow,
shoul d we be designing for that diver who is sort of
ripping into that turn at quite high speed? | don't

t hi nk so.

| understand you want to talk about that. Let nme ask
you at this point what are the negative effects of --
that you see of having yell ow change intervals that
are, quote, too |long, end quote?

Ri ght. Yeah. Thanks. There are actually two mgjor
ones that | could think of, and one is the |lack of
uniformty, and the MJUTCD could not be clearer on this
point. It's the reason the whole manual exists. It's
a -- the central pillar in the whole highway systemis
as much uniformty as possible worl dw de, nationw de,
statewi de as nmuch as we can nmnhage because our driver
population is so diverse and people are -- we're
driving -- trying to acconmodate people who have never
seen this place for the first tinme, the uniformty's
there, and if we start to allow sone places to have
yellow tinmes that are nore than twi ce other places,
we'll lose that and drivers will not know what to
expect, and crashes occur because of that, that |ack
of uniformty. |It's just a central thing to the

way -- the standard engineering practice.

The second point is with a [ong yell ow,
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that we | ose capacity at the intersection. The
reference that we use to calculate that is called the
hi ghway capacity manual. [It's a standard reference
across the U . S. and in many other countries.

The equation for capacity at a signalized
i ntersection has only three terns. One of those terns
is called effective green time, and that's the part of
the signal phase that drivers actually use. Effective
green tinme is the actual green tine plus the actual
yellow time plus the all-red tinme. |In other words,
the full phase mnus the loss tinme. Loss tinme is tinme
that's wasted. Nobody's going through the
i ntersection. Well, the | onger the yellow, the higher
the loss tine.

The hi ghway capacity manual instructs us
that loss tine at the end of a phase equals the yell ow
plus the all-red mnus two seconds. The | onger the
yell ow - -

Is it two seconds how long it takes the green people
to get going?

No. That's at the beginning of the phase. That's
another bit of loss time called beginning |oss tine.
Pl ease continue. |'msorry.

There's two bits of loss time. There's sone at the

begi nning, there's sone at the end. Longer yellow
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means | onger ending loss tine at the end of the phase,
and that's on every phase. So, for instance, at Cary
Par kway and Kil dai re Farm Road, that signal has
basically four phases. |If we extend the yellow let's
say two seconds each of those phases, that's eight
nore seconds of wasted tinme for everybody at the

i ntersection, |oss capacity, and then that conpounds,
of course, over all of the cycles throughout an hour
or peak hour and what have you.

That | oss of capacity is -- not only wastes
gas and adds to the carbon eni ssions and all that bad
stuff, but it has a safety effect as well. The cues
grow |l onger at the intersection which |eads to nore
rear-end collisions at the back of the cue. Drivers
react to the long cues by starting to cut through
nei ghbor hoods, and believe ne, in ny tine as a
resident of Kildaire Farm we worried a | ot about
drivers cutting through our nei ghborhoods already at
that intersection, and we sure didn't want to | ose
capacity out there and have even nobre cut-through
traffic. There's all kinds of ways that that | oss of
capacity turns out, you know, not only to | ose
efficiency, waste noney, waste gas, et cetera, but
al so has a safety effect as well in lots of different

ways, SO we engineers struggle hard with this. It's
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not an easy solution to try to keep that bounded and
to try to keep the yell ow reasonabl e and avoid those
very nasty negative effects.

Let's talk about that. Before | do that, is there a
third reason besides lack of uniformty and capacity?
Those are the two that occur to me here. | can | ook
back at my notes perhaps, but those are the two that
occur to ne.

Let ne ask about the effective green at that
particular intersection of Cary Parkway and Kil daire
Farmthat you're famliar with. 1In a given hour, |

woul d guess the cars approaching fromeach side get,

t her ef or e,

green.

woul d be,

it, the down tine,

Ri ght,

somewhat | ess than 30 m nutes of effective
I don't know how nuch | ess than 30 seconds it
but subtracting all the whatever you called
the two seconds --

| oss tine.

Loss tine.

m nut es out of every hour.

t hought ?

hour or --

A. Roughl y speaki ng,

typical ti

| ost in that |oss tine.

the time is split up with maybe -- let me -- |

So it would be sonmething | ess than 30
Coul d you give a ballpark

I nmean, would it be |like 29 m nutes of every

at an intersection like that with
nmes, about 10 percent of the tine is already
The remai ni ng 90 percent of

don't
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like to do math on the fly here, but perhaps --

It's an estimate. |'mnot | ooking for --

Sure. Thirty percent of the tinme for the east and
west through, 30 percent of the tine for the north and
sout h through, 15 percent of the time for the north
and south left turn, 15 percent of the time for the
east and west left turn. | think that adds up to 100
per cent .

Okay. So let's take the driver going east and west
that woul d be affected by ny next question. They
woul d have effective green light to go through that

i ntersection of about how nuch per hour? Sonething

| ess than 30 m nutes but --

Oh, yeah. Thirty percent of 60 m nutes, that's again
math on the fly here, but | think that's sonething

i ke 18 m nutes.

OCkay. So they have 18 m nutes of effective green
time. Now, Lori Mllette's light after a tinme period
of being four seconds allowed for the yell ow change
interval went to three seconds, and another exhibit
you'll see later shows the dramatic results of that.
If it were four seconds instead of three seconds, how
much woul d that reduce fromthe effective tine in any
given hour for east-west traffic? They had 18 m nutes

bef ore. I f we added back a second for Lori Mllette's
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|l eft turn, in an hour, how many -- well, we could
calculate it. In an hour, how many left turn yell ow
change intervals in Lori Mllette's direction are
there in an hour?

MS. MARTI NEAU:. (Object to the form of the
guestion. Wat about the all-red?

MR. STAM Well, that doesn't change this
guesti on.

THE W TNESS: Yeah. Let me --

BY MR. STAM

Q

Because you could always -- if you had added a second
back for yellow, you could always reduce a second for
the all-red and it would amount to the same -- as far
as safety is concerned, it would amount to the sanme
t hi ng.

MS. MARTI NEAU: Objection to the form of

t he question.

BY MR. STAM

Q

My question is if you had four seconds instead of

t hree seconds for cars traveling as Lori Mllette's
was traveling, how many -- how nmuch tinme woul d t hat
detract fromthe effective green for east-west
traffic?

Well, that's -- if we were only worried about that

phase, the left turn for the north and south street,
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one second taken away -- well, let's put it this way.

One extra second of -- added to the north and south
|l eft turn takes away that tinme from everybody el se.
typi cal signal cycle at a place like this is maybe
seconds. | don't know what it is exactly at this
pl ace, but just roughly, so, you know, that's -- on
divided by 120 is in the nei ghborhood of one percen
| oss of capacity, but, you know, alnpost always when
we' re maki ng changes like this, we're also naking t
sane change to the east-west |eft turn and anot her
percent there, but --

Q | know, but |I'm asking for the east-west driver who
has 18 m nutes of effective green light every hour.
How nuch effective green tinme would the east-west
driver have per hour if we added one second to Lori

Mllette' s yell ow change interval ?

A. Wel |, ny back-of-the-envel ope estimate there woul d

a one percent loss in capacity for that one second

A

120

e

t

hat

one

be

change.

Q Let me do the math here. | can take -- 18 m nutes
times 60 would give me 11 -- and you tell me if |I'm
right on this -- 1,140 seconds.

MS. MARTI NEAU: We don't have a cal cul ator
here, Skip.

BY MR STAM
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Q Al'l right. One percent of 1,140 would be 11 and a
hal f seconds, so if -- and you just tell me if this
sounds right. Instead of 18 m nutes of effective
time, the east-west traffic would have 17 m nutes and
49 seconds.

MS. MARTI NEAU. We're not going to do math.
| nmean --

BY MR. STAM

Q Does that sound right, Dr. Humrer?

A. Well, for this very rare hypothetical that you're

proposi ng here, sure, that's about right.

Q | mean, east-west traffic would | ose el even seconds --
11 and a half seconds per hour. Does that sound about
right?

A. For that rare hypothetical you're proposing there,
sure.

Q It wasn't a hypot hetical because they did raise it --

|l ower it fromfour seconds to three seconds at a point
in time, did they not?

A. They -- ny understanding is that they did, but that --
al nrost always in concert with that they woul d be
changi ng the phasing -- changing the timng of other
phases as wel | .

Q VWi ch woul d nean that the north-south traffic would

al so go from 18 m nutes per hour effective green tine
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to 17 mnutes and 48 and a half seconds of effective
green tinme?

Well, right. Everybody around the intersection |oses
t hat one percent capacity, not just the east-west

t hrough novenent, and the -- you know, al nost al ways
we' d be changing the yellow tine for the east-west
left turn as well, that phase, and take away anot her
second there.

One thing | want to add here at this point
is that the effective capacity loss is not |inear.
That is to say if we | ose one percent of capacity, the
effect on delay could actually be much nore than one
percent, 5 percent, 10 percent, who knows. The curve
is not linear. The effects of even a small change in
capacity at the wong tine in the wong place can be
quite large in effect to the driver driving through
t here.

For sound engineering in this field, does traffic
capacity or safety issues have priority?

Safety is the nunmber one goal of all transportation
agenci es.

Do you believe that sound physics creates dilemm
zones as described by Denos Gazis?

MS. MARTI NEAU: Do you want to point out

what you're tal king about so he can | ook at --
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BY MR STAM

Q

Do you believe that sound engi neering practices create
di l emma zones as descri bed by Denos Gazis in his 1959
paper ?

MS. MARTI NEAU. Do you want himto | ook at
t hat paper? W don't have it in front of us.

MR. STAM He's already told us what it --

"Il ask it a different way.

BY MR. STAM

Q

Do you believe sound engineering practices create

di l enmma zones as described in Plaintiff's Exhibit
Nurmber 2, Page 3, l|eft columm, bullet point number

t hree?

No. No. Sound engineering practices elimnate

dil emma zones as described there. |If we apply sound
engi neering practices, apply the yellow tine equation
as |'ve discussed, that all drivers will have the
opportunity to nake a good decision to get stopped or
proceed through.

If the judge decides that current engi neering
practices in North Carolina in fact do create dil emmn
zones as described in Plaintiff's Exhibit Nunber 2,
Page 3, first colum, third bullet point, would you
agree that those engi neering practices are not sound

engi neering practices?
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MS. MARTI NEAU:. Objection to the form of

t he question.

THE WTNESS: Well, I -- who am| to argue
with the judge? W engineers obey the law. If the
judge's decision beconmes law, we'll adjust to that and

obey the I aw and do what's |egally required.

BY MR STAM

Q According to engi neering standards of care, are
engineers in traffic signal design responsible to
accommodat e the requirenments of physics and for a
range of reasonable driver behavior?

MS. MARTI NEAU:. (Objection to the form of
t he question. Go ahead and answer.

THE WTNESS: Well, we certainly can't
violate the | aws of physics. That doesn't work on
earth gravity anyway, and we have to do -- we want
to -- we integrate in what we know about human factors
and vehicle performance and a whol e range of other
aspects as well in putting together these kinds of
deci si ons and applying these practices.

BY MR STAM
Q In the literature on this subject, are you fam|liar

with the termcritical distance?

A |'ve seen it, not aterm| would use -- not a term|

have used often, but | have seen the term sure.
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Q Is it related to safe stopping distance?

MS. MARTI NEAU. Objection to the form of
t he question.

THE W TNESS: Yeah, and it -- | think so.
Again, the term safe stopping distance, |'ve seen it
out there. I'mnot in total agreenment with that,
either, but I've seenit. | think it is related
general ly, sure.

BY MR STAM

Q Al right. Does the ITE formula for yellow tine for
the yell ow change interval also enbed the fornmula to
conpute the critical distance?

A. "Il phrase it this way. | think |I said this earlier.
The I TE yellow time formula as shown here on Page 3 of
Exhibit 2 starts fromthe stopping distance formnul a
that we all use for a wide variety of applications and
t hen use that stopping distance in the way descri bed
before, so, sure, this fornula starts fromthe
st oppi ng di stance fornul a.

Q In that sanme fornmula does changing V in the equation
change the length of the critical distance?

In the stopping distance fornula, sure, yes.

Q That sane fornula and the | aws of physics, at what

specific location on the road would the traffic

engi neer nmeasure the V?
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MS. MARTI NEAU:. Objection to the form of

t he question.

BY MR. STAM

Q

VWhere would the -- where nust the traffic engineer

neasure the V? And we sort of touched on that an hour

ago. | want to make sure we're still on the sane
page.

Right. That's -- the speed is nost inportant at

the -- at that stopping distance at that place that we
are trying to calculate. It's a bit of a circular

process here, is going to do the initial speed study
we have to sort of guess where that's going to be,
coll ect our data, then do the calculation of what the
actual stopping distance turns out to be. It's
difficult to get that exactly right as with any
iteration of the process in the first tinme, but
general ly speaking we're trying to get the speed at or
as near as we can to that stopping distance.

MR. STAM If you'll give nme just a nonent,
| may be able to edit ny renmai ning questions, although
they're quite a few Can you give ne a mnute here?

MS. MARTI NEAU: Do you want to go off the
record for a few m nutes?

MR. STAM Let's take five m nutes.

MS. MARTI NEAU:. Okay.
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(Of the record at 10:52 a.m)
(Back on the record at 10:59 a.m)
MARKED BY THE REPORTER:

DEPOSI TION EXHI BI' T 2

10: 59 a. m

MR. STAM Back on the record.

BY MR. STAM

Q

Dr. Humrer, suppose the speed limt's 45 mles per
hour but a traffic engineer plugs a value for V of 35
mles an hour into the I TE yell ow change interval
formula. WIIl the resulting yellow change interva
allow all drivers traveling greater than 35 m | es per
hour stop safely using DOT assunptions about
perception-reaction time and decel erations?

MS. MARTI NEAU. (Objection to the form of
t he question. Go ahead and answer.

THE WTNESS: No. And let's be clear.
That fornmula didn't allow all drivers to do that
bef orehand. The fornmula allowed all drivers to nake a
deci si on beforehand, and the fornula as you descri bed
with that change in speed would create a dilemm zone
for those particular drivers with those particul ar
assunptions, but | really nust add, as | said before,
that drivers adjust, and in my opinion, nost drivers

going a slightly faster speed than we put into the
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fornmula finding thenselves in or near that dilenm

zone woul d decel erate faster, would proceed faster,

woul d find a way still to make a good decision and not
have to proceed through the -- past the stop bar on
red.

BY MR STAM

Q Okay. Here I"'mreferring to Wal nut Street and Meeting
Pl ace, and | wonder if you're famliar with that
i ntersection, the turn into Crossroads Shoppi ng
Center.
A. | amfamliar with that one, yes.
MR. STAM And if you want to bring up,
Ms. Martineau, the signal plan for that, that's fine.
MS. MARTI NEAU: Sure. Hold on.
THE WTNESS: We're |ooking at it.
BY MR STAM
Q If this road had a 45 mles per hour speed Iimt, a
driver is going to turn left at Meeting Place to turn
into the shopping center and is far fromthe
I ntersection, say two to 300 feet long -- two to 300
feet away, the left turn lane is I ong, over 300 feet,
there's no cue waiting to turn left, the arrowis
green, can that left turn | ane accommodate a 45 mles
per hour driver up until the point the driver needs to

sl ow down to proceed safely?
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That driver's probably going to have to sl ow down to
make the nove over into the left turn lane. If |
recall correctly, that left turn lane is a finite

di stance, and the driver would have to make a maneuver
t hrough the taper there to get into the left turn

| ane, so sone slowing there. The turnis a relatively
sharp one. The speed in the turn in this place is
probably on average no nore than 20 mles an hour,
probably average | ess than that.

Does your signal plan show how |long the left turn |ane
i s?

| don't think so. This particular drawing there's a
break mark here so we have -- actually | think it's --
we could determne fromthe scale drawi ng here the

| ength of the full dual left turn lanes. The length
of the taper because of the -- where they had a break

doesn't ook like it could be determ ned here. We

could get -- | think we could scale off and get the
|l ength of the full left turn | anes anyway.
Well, if there's no cue -- how -- at what point on

t hat signal plan does the driver have to reduce speed
to 20 m |l es per hour?

MS. MARTI NEAU: Objection to the form of
t he question.

THE W TNESS: The driver's going to have to
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get speed reduced, and, you know, ny estimate would be
sonething |l ess than 20 mles an hour on average in the
turn and so | don't know precisely, but sone distance
before entering the turn the driver's going to need to
get slowed down on average past 20, so | don't know
what the distance is there, but it will be sone
di stance before the stop bar.

BY MR STAM

Q We'll cone to another exhibit called determ nation of
yel | ow change and red cl earance intervals which is
part of the signal design section, transportation,
nobility and safety division, DOT, and it says in a
note, |I'msure you' ve seen this, for nost left turns
assunme a speed of 20 mles an hour -- 30 niles per
hour, and I'mjust trying to ask you as a desi gnated
witness -- expert witness for the town, where is that
speed to be neasured?

MS. MARTI NEAU:. (Objection to the form of
the question, as if it's to be neasured.

THE WTNESS: Yeah. And it's difficult to
say and it would be difficult for the town engi neers
to do that as well. It's sonme distance prior to the
stop bar. W -- to do a speed study, we would
probably want to go out there and watch it for a

while, watch the traffic for a while and try to see
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where that location is. It's not -- | don't think
there's an easy fornmula application to do this.
should add, too, in this particular place, in this
particul ar case of approach to a protected left turn,
that this is a very difficult speed study to perform
There's not -- our current equi pment, our current
technology is really unsuited to the job of even
perform ng a speed study at this place. Mst of the
t ubes, | oops, electromagnetic counting equi prent and
such that we have doesn't accurately neasure speeds
bel ow 15 mi | es an hour so --

BY MR STAM

Q And is that why the --

A. Let ne finish, please. This is a, you know, very
difficult study to perform and that is why in nost
pl aces we're relying on the judgnent of the engineer,
t he engi neer's consultant who's very famliar with the
area and has made field visits and watched, and their
judgment of the speed is probably the best information
we have.

Q Looki ng at that signal plan for Wal nut Street and
Meeting Place, we've gotten out of scale and it | ooks
like -- on the map itself it |looks |ike in excess of
20 feet. Wuld you take the scale and see if you can

estimate the mnimum |l ength of that left turn | ane?
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Sure. Hang on a second. |If | scale it correctly, the
full width, dual left turn [ane, this is southbound
Wal nut heading toward Meeting Street, | ooks to be
about 215 feet, and then again it doesn't include the
taper which is pretty inpossible to neasure with this
drawi ng because of the break point.

Okay. There are two left turn lanes there, is that
correct?

Yes. It's a dual left turn |ane.

So you have one left turn | ane that goes back even
farther, then it doubles at 215 feet, is that about
right?

VWhat | can confirmfromthis drawing is that the ful
dual left turn |ane configuration is about 215 feet

|l ong. | don't know what happens upstream of that.

A different question. A road has a 45 mles per hour
speed |limt, zero grade, perpendicular cross traffic.
A driver wants to turn -- intends to turn left but is
still far fromthe intersection, say two or 300 feet.
The left turn lane is short, say 100 feet, but there's
no cue waiting to turn left. The arrowis green. Can
this driver who is still in a common |ane travel at 45
mles of hour switch to the left turn [ ane when the

l eft turn | ane starts?

MS. MARTI NEAU: Objection to the form of
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t he question.

THE WTNESS: Yeah. I'msorry. | need
that question repeated. | didn't understand it.
BY MR, STAM
Q The road has a 45 mles per hour speed limt sign for

t he approaching driver, zero grade, perpendicul ar
intersection. The driver intends to turn left but is
still far fromthe intersection, and by that | nean at
| east two to 300 feet, but the left turn lane is
short, say just 100 feet before the intersection but
there's no cue waiting to turn left. The arrowis
green. Can this driver who is still in the conmon

| ane travel at 45 mles an hour then switch to the

|l eft turn |lane when the left turn | ane starts?

A. | doubt it. A left turn lane only 100 feet |ong, that
inmplies a short little taper, and that driver's
probably going to have to slow down a good bit just to
get thenselves into the left turn | ane before starting
to turn, so that doesn't sound |like that they could be
traveling 45 at the place you' re tal king about. You
know, again, there's so many factors that work here in
real intersections. W can't sit here and second
guess what people see out in the field and actually
observe, but nmy guess in that instance you're

mentioning, there is no -- they're going to have to
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sl ow down a good bit to get into that left turn |ane
bef ore making their nmaneuver.

Assunme the left lane is a center road | ane. You know
what | nmean? Like you have five |lanes and the one in
the mddle -- there's no taper. There's no taper,

just a center | ane.

Well, in that case, the pavenent narkings direct when
the driver should enter that |lane. There's a -- the
pavenment markings turn froma yellow -- with a solid

yellow with a yell ow dashed |ine beside it, then
there's either a gap or the pavenent markings turn to
a white dash |line and then the pavenment marking turns
to a white solid |line.

The driver's supposed to maneuver into the
| eft turn lane at either the gap or the white -- |
should say that's a white skip line. Either during
the gap or the right skip line, so, you know, again,
drivers can do all kinds of things. W can't
accommodate the 100 percent driver. No, we can't do
that. A driver who's perform ng as intended, as
desi gned, as legal enters that left turn | ane either
in the skip or the gap, and so that's simlar to the
situation where there's a curbed nedi an, actually.

The reason we do that is that two-way |eft

turn |l ane al nost al ways exists to acconmopdate | eft
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turns going in the opposite direction into sonme kind
of driveway or side street or sonmething and so it's
not like there's an infinitely long left turning

decel erati on space or cuing space. It doesn't work
that way. The two-way left turn [ane al nost always is
accommmodat i ng sonme ot her use.

Assuming that the driver is not violating sone other
law, is it legal for a driver to travel 45 mles an
hour if the posted speed limt is 45 mles an hour no
matter which |lane the driver is in?

| don't know. 1'd want to consult the | awer on that.
"' m not sure.

Do you know any approach to any intersection in North
Carolina where the North Carolina DOT posts a
different speed |limt for a left turning driver as
opposed to the through driver?

| can't think of one. There are a |lot of intersection
geonetries out there. There's a lot of places where

|l eft turn drivers are physically separated fromthe

t hrough drivers, and I wouldn't dism ss the
possibility of that, but | don't know of one, no.

| don't think you' ve answered this, but maybe an hour
ago you did. A 45 mle per hour zero grade road using
DOT' s assunpti ons about perception-reaction tine,

decel eration rate, about how far back fromthe
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I ntersection is the critical distance or the safe
st oppi ng di stance?
Wth a 45 --

45 m | es per hour.

A -- speed Iimt? | believe that -- with DOT's
assunptions, | believe that nunber was 294 feet. |In
fact, if you hang on for just a mnute, |'ve got that

calculation in ny file. Hang on just a nmonent. |

don't have to guess. 1've got that. Yeah. Right,
294 feet.
Q That sane route are drivers allowed to go the speed

limt 294 feet back fromthe intersection?
MS. MARTI NEAU: What road are we tal king
about ?
MR. STAM Well, actually it doesn't
mat t er.
BY MR STAM
Q Are they allowed to go to the speed |imt 294 feet
away froman intersection?
Of course.
OCkay. A hypothetical for your opinion. Two drivers
are traveling side by side approaching an intersection
at the speed limt of 45 m|es per hour, zero grade,
per pendi cul ar intersection. One intends to turn left,

the other intends to travel straight through. At the
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exact sanme nonent, they're side by side, they pass --
they're 294 feet fromthe intersection. O let's say
they're 293 feet fromthe intersection. Both proceed
toward and enter the intersection. The light turns
yellow. Both drivers still have their foot on the
accel erator. Eventually the left turning driver wll
sl ow down to about 23 mles an hour before entering
the intersection. The straight through driver wll
proceed through at a constant rate of 45. \Which
driver takes the |Ionger anmbunt of time to reach the
i ntersection entry point, the left turning driver or
the straight through driver?
The left turning driver.
Did you know that DOT current engineering practice is
to give the turning driver less tine, not nore tinme?

MS. MARTI NEAU:. For what ?

THE W TNESS: Yeah.

MR. STAM To traverse the critical
di stance or the safe stopping distance.

THE WTNESS: Well, and that's -- DOT's
current practice, as we said, is to -- for an end of a
protected left turn phase is to assume a speed of 20
to 30 mles an hour, usually 20, for the reasons we
tal ked about, the turning driver's going to have to

sl ow down to |ikely below 20 or 15 or so during the
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turn, and the hypothetical that you' re posing there is
unlikely, that that left turning driver has probably
already started to sl ow down, should be already off
the accel erator preparing to get -- make their turn
and has hopefully | ooked up and seen that the green
arrow has been on for a while and that noticing that
woul d hopefully reduce their perception-reaction time
a good bit and so that --
BY MR STAM
Q After the --
MS. MARTI NEAU:. Let himfinish. Let him
finish.
THE W TNESS: The situation that you're
describing there is -- it seens to nme to be a

vani shingly renove possibility.

BY MR. STAM
Q Of course, this is after the perception-reaction tine
question, and I think this is the point. |If the left

turning driver is decelerating at a rate sufficient to
make a safe left turn and the through driver is either
accel erating or maintaining the speed at the speed
limt, is it not true that the left turning driver
wll need nore tine to enter the intersection than the
t hrough driver?

A. O course that's correct, but that's -- the left
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turning driver decelerating nmeans that they shoul d
stop. That the correct decision for them would be
that they're decel erating anyway, go ahead and get
stopped, and I'm sure relative to their stopping
di stance at that slower speed, that they can decide to
get stopped and go ahead and get stopped. So even
with the very slow 1.5 second perception-reaction
time, that since they're decelerating anyway, they can
get thensel ves stopped.

Q At this point I would like to authenticate or
i ntroduce some exhibits, and I think Ms. Martineau has
t hem t here.

MS. MARTINEAU: | should. I'mnot sure if

| have themin the order you gave themto ne the other
day. So go ahead and identify themand I'll grab
t hem

MR. STAM Can we go off the record for a

m nut e?

MS. MARTI NEAU.  Sure.
(OFf the record at 11:21 a.m)
(Back on the record at 11:27 a.m)
MARKED BY THE REPORTER:
DEPOSI TI ON EXHI BI TS 3-12
11: 27 a. m

BY MR STAM
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| show you what's marked, Dr. Hummer, as Plaintiff's
Deposition Exhibit 3 and ask if you're famliar with
t hat .

Yes, | am

Did you help prepare it?

No.

And with sone change in detail, does it express the
sane basic formula as the I TE fornula one determ ning
yel | ow change interval |length using the kinematic
nodel that was in Exhibit 2?

Yes, it's basically the sane.

But it has -- if you would, |look at Page 1, m ddle
col umm.

Okay.

Does it also add the red interval fornula?

Yes, yes. That's what it does.

On both sides of the equation?

Yes.

Yellow interval and an all-red interval. And do you
note that the termV is used in both terns of the
equation, once for the yellow term-- yell ow change
i nterval and once for the red cl earance?

That's correct.

VWhen the sane -- is the nmeaning of the variables in

the first termof that equation -- is the neaning of
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BY MR STAM

Q OCkay. Would you go to Page 22.
Ckay.

Q Third colum, you see an equation there?

A. That's equation four?

Q Is that equation four? Yes, equation four. Are you
famliar with that equation?

A Not as nmuch as the previous one. | read this paper,
but 1'd have to confess, | was paying nore attention

Page 69

that variable Vin the first part of that equation the
same as its nmeaning in the second part of the
equation? In other words, where it's V over 2a plus
2Gg, it has a certain meaning, whereas Wplus L over V
has a certain neaning?

MS. MARTI NEAU: Do you nean does the val ue
need to be the same?

MR. STAM That's ny question to the
witness, is what is the neaning of V in that equation,
is it the same nmeaning where it is used in two
di fferent places?

MS. MARTI NEAU:. (Objection to the form of
the question. You can answer.

THE WTNESS: Yeah. |It's the same V, and
the assunption here is that the speed stays constant

t hroughout the interest area of this formula.
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to the information on the yellow than on the red, so
famliar with it but didn't concentrate on it.

Q Looking at the introduction to it, it said howto
cal culate an all-red clearance interval. Wuld that
be an inportant equation for traffic safety?

A. Sure. Yeah. All-red is inportant to traffic safety,
sure.

Q | would like to go to what's been nmarked for

identification as Plaintiff's Exhibit 4.

Okay.
Q Are you famliar with this docunent? What is it?
A. | actually wote a chapter in this one so |I'mvery
famliar with it. 1It's the Traffic Engi neering

Handbook, sixth edition, fromITE.
MS5. MARTINEAU:. It's excerpts of it.
THE W TNESS: Excerpts.
BY MR, STAM
Q Excerpts, yes. And | can't tell -- what chapter did
you wite?
A. | wote the chapter on how to conduct traffic
engi neering studies. | don't renmenber which chapter
nunmber that was, but it's not part of these excerpts.
Q It's not part of these excerpts?
Ri ght .

Q But you're -- are you famliar with the entire

Veritext Corporate Services
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handbook?
Well, yeah. | can't say |I've read the whol e thing,
but --

Are you famliar with these two pages that are
excerpted here?

Yes.

["msorry. | don't have a page nunber. | don't know
why | don't, but --

You included here Page 412 and 413.

Okay. Thank you. Looking at Page 412 toward the
bottom-- well, the mddle is -- well, it's toward the
bottom The second full paragraph fromthe bottom

t hat says as can be seen, would you read that for the
record. It's just two sentences.

It's says as it can be seen fromthe formula above,

sl ower speeds result in higher values of yellow
clearance tinme. \When calculating the needed tine,
consi deration should be given to the values for the
15th percentile speed, particularly at w der

I ntersecti ons.

Is the first sentence of that paragraph correct?

| don't believe so. | think that the first sentence
Is -- there's an error in there, and | think that what
they' re tal king about is the all-red tine.

I nstead of the yell ow change cl earance?

800-486-9868

Veritext Corporate Services

973-410-4050



o 0o~ W DN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Page 72

Do you know if this has ever been corrected?

| don't know.

o > O P

Wul d you | ook at what's been marked for
i dentification as Exhibit 5.
Sur e.
And I'Il represent to you this is prepared by ny
client, M. Ceccarelli. 1Is it -- do you have any
comment on it?

MS. MARTI NEAU: Well, ask hima question.

MR. STAM That is a question?

MS. MARTI NEAU: Well, objection to the form

of the question. That's not a question.
THE WTNESS: | have no comrent on it.

BY MR. STAM

Q Do you agree with it? | could take them one by one if

you prefer.

A. Yeah. [|'m-- | guess |I'mokay with equation one and

two and four as they are. How to go from equation two

to equation three, | -- basically nmy coment was that

| would have liked to seen nore explanation here of

how to get from-- | guess it was from equation three

to equation four, to renove the changes and get to
const ants. | felt like it -- you know, for ne to

fully understand what he's trying to say here, 1'd

800-486-9868
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want nore expl anation.

Okay. Are there any terns there you don't understand?

And | could suggest -- maybe we could -- | nean, you
know what the -- A is acceleration.

Correct.

Bis -- 1"Il proceed. We'I|| save that for |ater.

Show you what's been marked as Deposition Exhibit 6.
Okay.

Have you seen this before today or --

Yes. Ms. Martineau showed it to ne yesterday.

Are these equations correct as far as you know i n your
opi ni on?

They | ook to be, yes.

| show you what's been marked as Plaintiff's

Exhi bit 7.

Okay.

And | note at the very bottomthe critical distance is
294 feet long, which is the exact answer you gave
previously. Does this equation -- do these equations
appear correct to you?

Again, ny disconfort is with the termcritical
distance. | refer to this as the stopping distance,
but that aside, the equation and plugging in these
nunbers, it appears to be correct.

So the stopping distance -- so you would say the

800-486-9868
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stoppi ng distance is 294 feet |ong?

| would have called this stopping distance, yes.
That's nmy usual term

VWhere the speed imt is 45 mles per hour?

That woul d be nmy usual usage, yes.

| show you what's marked for identification Exhibit 8,
11 pages, excerpts fromthe Manual on Uniform Traffic
Control Devices.

Okay.

The very | ast page attached, probably should be the
very first page because it says Page 1, |I'd ask if you
woul d go to that page.

Yes.

If you would | ook at the middle of the page under

gui dance, to be effective, a traffic control device
shoul d neet five basic requirenments, do you see that?
| do.

Can you tell ne how a yell ow change interval conveys a
cl ear sinple neaning?

Sure. That as | think it was your -- one of your
first questions. The yellow change interval says that
the green has ended and the red is about to begin.
That's in my mnd a clear and sinple nmeaning.

And can you tell us E, looking at E, how the yell ow

change interval, the light -- actually |I nean the
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light, not the interval, how it gives adequate tinme
for proper response?

A Sure. That's -- as we tal ked about before, if we use
standard engi neering practice and apply the ITE
equation with the typical values in place for
perception-reaction and decel eration, then a driver
operating at those paraneters will be able to nake a
good deci sion and either get stopped before passing
the stop bar or proceed past the stop bar before the
yell ow ends while using their constant speed, so the
adequate tine for proper response to ne is if the --
if we apply the formula, drivers have a chance to nake
a good deci sion.

Q Al right. This is a multiple-choice question.

MS. MARTI NEAU. | object to your
mul ti pl e-choi ce question, but go ahead.

MR. STAM W' Il place the |aughter by
Ms. Martineau in the record.

MS. MARTI NEAU.  Sure.

MR. STAM And counter |aughter by M.

St am
BY MR. STAM
Q This is a-nmultiple choice question. Does the yellow

| i ght give adequate tine for proper response to the

average driver, all drivers, 85 percent of all drivers
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or sonme other way that you would answer?

MS. MARTI NEAU. Object to the form of the
gquestion. Go ahead and answer.

THE WTNESS: |'ll pick D, and ny answer
woul d be that it gives adequate tine for proper
response to alnost all drivers, and as | said several
times before, there's just no way we can acconmmpdate
with current technology every single driver on every
single road in every single position doing every
single thing, but alnost all drivers would have
adequate tine for proper response if we follow our
st andard engi neering practice.

BY MR STAM

Q Dr. Humrer, could you quantify alnmost all? Again it's
a nultiple-choice question. Wich would be closer to?
Wuld it be 99.9 percent of all drivers, 99 percent,
98 percent, 90 percent or sone other figure?

M5. MARTI NEAU: (Object to the formof the
question. Go ahead and answer.

THE W TNESS: Sone other figure, sonething
hi gher than 99.9 percent. |'m basing that on the fact
t hat nost drivers don't end up violating red signals,
and as | said, even where we have provi ded adequate
time for proper response, sone drivers wll do things

that lead themto violate anyway, but nost drivers
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don't violate, and that's our best evidence to say

that we're providing adequate time for proper

response, so sonething far greater than 99.9 percent.

BY MR, STAM

Q Al right. Does the ITE yell ow change interval
formula consider the air brake lag time for trucks and
school buses?

A. Well, the formula allows a chance for engineers to

plug in a deceleration rate. The NCDOT and ot her

agenci es, NI TE, nmake suggestions as to what a typical

decel eration rate should be. |If you follow that

typi cal deceleration rate, then there's a greater

chance for a truck or a bus to not be able to

decelerate at that typical rate, but in a place where

we know that there's a lot of trucks and buses, expect

a | ot of trucks and buses, expect a |lot of trucks and

buses, expect a lot of trucks and buses to be

operating at the speed limt com ng through the

I ntersection at a tine, that they could be around the

st oppi ng di stance here, then an engi neer has a chance

to plug in his or her own value into the equati on.

You know, keeping in mnd that

we're trying

to also achieve uniformty.

There still

is a chance,

and all of our main docunents allow engineers a chance

to custom ze for

i ndi vi dual

i ntersections,

and a | arge
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nunmber of trucks and buses woul d be one of those

t hi ngs that, you know, could |ead us to custom ze.

Do you know what the lag tinme is for air brakes to
engage after the action by the driver on the brake?

| don't have that here, no.

Do you know whether it's approximtely three-quarters
of a second?

I'"d have to | ook that up. | don't know of f hand.

Let's take the intersection where Lori MIllette turned
|l eft, and you're famliar with this intersection,
Kildaire going north, left on Cary Parkway. If a
driver used 1.5 seconds to perceive and the driver
happened to be a school bus driver or a truck driver,
does that driver get extra tine to get through or
isn't it the same yell ow change interval no matter who
the driver is?

Of course it's the sane yell ow change interva
regardl ess of who the driver is, but traffic engineers
are al so conscious of a couple other things regarding
trucks and buses, and one of those is that they are
driven by professionals with many years of experience
and additional driver certification. Another thing
we're conscious of is that those professional drivers
are hopefully driving sonewhat slower than the speed

limt and especially that they've | ooked up and seen
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that the light has been green for a while, applying

t hat experience and, you know, starting to slow down
before they even get close to being at their stopping
di stance, you know.

For instance, truck drivers are routinely
asked to survey the road 10 or 12 seconds ahead of
where they are, and auto drivers |I'msure don't do
that, which leads to the third point, is that truck
and bus drivers sit up higher. They've got a better
view of the road. There's nuch | ess chance that their
view wi || be blocked by a vehicle ahead or if there's
a curve in the road their view would be bl ocked by a
sign or a hedge or sonmething, so all of those things
together go to my point that | made sone tine ago,
that all drivers use all the information that they
have avail able to them and nake these adjustnents.

The fornula is a good one and it covers, as
| said, alnost all drivers alnost all tinmes, and then
the times that it doesn't, such as a truck or a bus
being in sort of the wong place, that we expect sone
of these other things to kick in and a truck or a bus
driver to make a good decision for thenselves as well.
If you go to the next precedi ng page which appears to
be Page 512, and |I'm |l ooking at the very end of that

page, the standard and gui dance, the duration of the
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flashing yellow interval and the duration of the
steady yell ow change interval and then bel ow that the
gui dance of about three to six seconds. O her than a
m ni mum of three seconds and a nmaxi mum of siXx seconds,
does this manual have any objective criteria other

t han engi neering judgnent or engineering practices?
Well, ny response is that | think their word here is
det erm ned and used in engineering practice. That is
pretty objective as well. That's --

s there -- in your engineering judgnment --

MS. MARTINEAU: Let himfinish if you
woul d.

MR STAM I'msorry. |It's alittle hard
for me to know when he's finished if --

MS. MARTI NEAU: Oh, | know.

MR. STAM -- he stops talking. |'m not
intending to interrupt, I'"'mreally not. | don't |ike
I nterruptions.

THE WTNESS: And |I'mtrying to conpose ny
t houghts as quickly as | can, too. Sorry about that.
But where was | going with that, actually? What | was
wanting to say was that the engineering practice in
this case is very clear.

Almost all traffic engineers would identify

that ITE fornmula and its application with
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BY MR STAM

Q Do you -- is there a difference between engi neering
j udgment and engi neering practice as used on this page
toward the bottonf?

A. Sure, there's a difference. |1'mgoing to apply ny

Page 81

perception-reaction tinmes and decel eration rates,
sonewhat |ike we're tal king about here, as the
standard practice. There is -- in our profession,
there's very few tines when we actually have such
wi despread agreenments on what we should do and what we
shoul d use.

There's certainly agencies out there that
use, for instance, a constant yellow tinme, but even
t hose agenci es would recognize that the ITE fornula is
sonet hing they should | ook at and consi der before they
choose their constant yellow, so in our profession of
50 different state DOTs and hundreds of different
| ocal transportation agencies, it's hard to get this
kind of lock step |ike we have in the case of the
yellow time formula so that in this case, you know,

the practice | would argue is pretty objective and

words to it and sonewhere in the MJTCD here there may
be better definitions and I would certainly defer to

t hose, but ny understandi ng of engineering judgnment is
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a chance for the local engineer to apply all of the
know edge they have about a particular site or
particular group of drivers and then make their

desi gns and deci sions, engineering practice being nore
of a particular nethodol ogy, a particular fornmula, a
particular algorithmon the way to doi ng sonething, so
ny interpretation, the judgnent would be a little bit
nore | ocalized.

Okay. | understand. If the judge shoul d decide that
t he engi neering practices for yellow change intervals,
whet her it's a steady or a flashing yellow, is
contrary to the |l aws of physics, and | preface that by
saying if the judge should so decide, would you agree
that it would not be a sound engi neering practice or
sound engi neering judgnment to oppose the | aws of

physi cs?

MR. MARTI NEAU: (Objection to the form of
t he questi on.

THE WTNESS: Well, | just -- | don't think
we can oppose the |aws of physics. You know, as | ong
as we're on earth and dealing with humans and nachi nes
and, you know, we're not Star Trekkers, sone alternate
uni verse, we can't oppose the laws of physics, so if a
judge makes a ruling, we will abide by the | aw and

adj ust to that.
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Let ne add here, though, that such a
ruling -- no, no. Let ne stop there. No. W don't
oppose the | aws of physics. They apply to us just as

wel | as everybody el se on earth.

BY MR STAM

Q If you would | ook at Exhibit 9, five pages.

A. Sur e.

Q This purports to be the same chart over tine as a

docunent of the signals in geonetric section. Are you
famliar with any or all of these iterations of the
determ nati on of yell ow change and red cl earance
i nterval s?

A. Well, | reviewed this yesterday. | probably have seen
t hese docunents before. \Which ones |I don't remenber
| don't remenber quite what the contexts were. |[|'ve
been doing this kind of work for many years, 20 years,
22 years as an engineering professor in North Carolina
so | probably saw these before but really revi ewed
them again for the first tine yesterday.

Q Woul d you be able to speak to the reasons for the
changes over tine?

A Just generally. These are NCDOT docunents, and an
NCDOT person would certainly be nore qualified than I
to talk about that. | think generally speaking there

has been novenent in our profession toward using
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the -- what's now the standard practice, the ITE
formula, nore and nore.

I think years ago, probably when traffic
signals first devel oped and when yellow first
appeared, that the practice was a constant yell ow
time, and the novenent | think through the years,
especially let's say up until the m d 2000s decade,
was to go nore and nore toward the application of the
| TE formula of course first devel oped by Gazis in
1959.

I think the Task Force, 2004, and it
resulted eventually in the docunent that we use as
Exhibit 3, that canme from naybe a bit of a let's kind
of hold the line here, that if we apply the ITE
formula, especially on roads with quite high speeds,
above 55 mle an hour speeds, we'd get to these
excessive yellow tinmes, and | tal ked about that
before, the negative effects that those have.

So maybe in the last, oh, let's say five,
Si X, seven years there's been sort of a stabilizing of
the practice, but the -- what | would say generally is
the practice was going fromnore use of the constant
yellow to nore use of the ITE formula with a chance to
custom ze for individual intersections.

Wul d you take a look at Plaintiff's Exhibit 10.
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Sure. Yes.

And if you would, take a | ook at the first page.

Well, no. I'msorry. |If you would ook -- go back to
the fourth page where it begins a document entitled
Cal cul ati on of Yell ow Change and All-Red Cl earance
Intervals: The North Carolina Experience, do you see
t hat ?

Yes.

It appears to nme that this docunent is sort of a

wor ki ng draft or a prelimnary version of Exhibit 3.

| think so. M interpretation would be, and I was not
i nvolved in drafting either of these docunments so | do
not know for sure, but ny interpretation is that this
Exhi bit 10 docunment is sort of the |onger report form
that was intended for North Carolina audi ences, and
then Exhibit 3 was a publication in the |ITE journal,
which is the journal of the organization, |ITE, and
goes to a national and international audience and was
intended really to tell the rest of the world what the
North Carolina task force had done and had cone up
with, but certainly the shorter version published in
the I TE journal seens to be closely based on this

| onger what I'mcalling a report.

And ny understanding from Geg Fuller who testified

Monday is that Steven Click, who is the correspondi ng
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aut hor, was actually enployed by DOT at tine of -- at
the time he prepared the report or was sonmehow
i nvol ved with the task force. Do you know M. Click

or Dr. dick?

A. | do, yeah. He attended NC State during ny time
there. | was on his dissertation commttee. | know
himwell. | think that M. Fuller is right about

that, that Steven was at NCDOT during the days that
the task force nmet and was involved with that task
force, yes.

Q If you turn to Page 7 of his -- of that docunment, |
just would like you to comment on the final paragraph,
which is not in Exhibit 3, but the paragraph that
begins initially the speed subcommttee. Do you see
t hat paragraph?
| do, yes.

Q Woul d you read that to yourself and then tell ne
whet her you agree with it, disagree with it or any
ot her comment on it.

MS. MARTI NEAU:. (Objection to the form of
t he question.

THE WTNESS: Okay. |'ve read it. Could
you restate your question, please.

BY MR STAM

Q Do you agree with it, disagree or have other coments?

Veritext Corporate Services
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MS. MARTI NEAU:. Sane obj ecti on.

THE WTNESS: Well, I'mglad that a
subcomm ttee was | ooking at different options. That's
what comm ttees should do. That's what the whole task
force was supposed to do, | thought was to | ook at al
the avail able options for yellow and all-red tim ng
and make recomrendati ons on what the best practice
was, so |I'mglad they were | ooking at different
opti ons.

| guess this is the second sentence here
tal king about the difficulty of quantifying all the
variables, and that's | think I've been trying to say
t hat several ways throughout ny deposition here, is
that there's so nmany factors that go into the
determ nation of the speed that we're, you know, best
to leave the fornula as it is, make a reconmmendati on
of sort of a default value, 20 mles an hour, |eave
sonme discretion for local engineers to change that to
25 or 30 if they think that that's nore appropriate
but not try to what | would call over engi neer and
come up with sone fornula that's -- that we really
don't understand, that we really don't have enough
data to back it up

Which rem nds nme, of course, you know,

another difficulty here is that we don't do anything
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out there in the way of changing practices or signs or
signals without enpirical evidence, w thout running a
test and seeing how it goes in the field, and I think
that's sort of inplied in the |ast paragraph here,
too, is, you know, it's difficult to quantify al
t hese vari abl es.

| said before it's difficult to collect the
speed, difficult to quantify all those vari abl es
because the experinent would be really difficult the
research would be really difficult, and we don't put
anything in the field without testing it first,

wi t hout the enpirical evidence, so | think they're

kind of hinting at that in this response as well, so
| --

BY MR STAM

Q Looking at the second to the last line there, they're

going to cone up with a single speed, quote,

determ ned when the vehicle was negotiating the |eft
turn. Do you see that?

| do.

So for the situation of the North Carolina DOT ideal
driver turning left, have you ever done the math or
could the math be done that shows the difference in
| ocati on between where a driver nust slow down in

order to stop and the |location where a driver nust

Veritext Corporate Services
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Q
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sl ow down to a confortable intersection entry speed?
MS. MARTI NEAU. Objection to the form of
t he question.
THE WTNESS: You know, |'ve done sone
stoppi ng distance calculations if -- that's what |

t hi nk you were asking.

Well, that wasn't what | was asking, but | do
appreciate the answer. The V in the equation, if they
do it when the vehicle Vis negotiating the left turn
as in the second to last |line of that page, wll
obviously be different than the Vin the initial speed
as in Exhibit 2, the 1994 | TE paper. |Is that correct?
MS. MARTI NEAU:. (Objection to the form of
t he question.
THE W TNESS: Well, no, not obviously.
There's | ots of cases, |I"'msure majority of the cases
where drivers kind of cruise through the left turn bay
and into their left turn at a constant speed, and
especially when they're cued, but even drivers who
know t hat they've got time enough to make their turn
and want to make a confortable decel eration and just
ki nd of cruise through the bay in their turn, so, no,
| don't think that's obvious.

I think the -- | think the commttee's
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expressing here that they -- that we really don't
know, that it's a very conplex procedure. |It's
different at all kinds of intersections. [It's
difficult to collect the data. It would be difficult

to put an equation together that would apply in a | ot
of places, and when we don't know, let's pick a val ue,
and, again, 20 mles an hour is on the high side for
the turn. Most drivers, you know, our data are very
cl ear about this, the data in the paper here are
clear, that, you know, nost drivers are turning --
making a left turn at a speed | ower than 20.

BY MR STAM

Q But for the driver who doesn't see the yellow |ight
right at the stop bar but sees it at sone point back
fromthe stop bar at sonme point, where is the critical
di stance for the safe stopping distance for that
driver who may be going 30 mles an hour at sone
di stance back?

A. Well, again, I"'mnot using the critical point. That's
not ny term nology. The stopping distance depends on
speed, so, you know, where -- a driver approaching an
I ntersection at the speed imt, let's say 45 mles an
hour, makes a left turn at a speed on an average of 15
mles an hour, so they've got to get slowed down

sonewhere on the approach to the intersection between
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45 and 15. It's conplex. W don't know what that
profile | ooks like. W don't know where they do.

|'"ve given you several reasons to think
t hat nost drivers do nost of their deceleration before
they get into the left turn bay and that the choice of
20 m |l es an hour as our standard practice is
appropriate for nost of those drivers nost of those
times, and, you know, |'ve also agreed that there's --
there will be other drivers that will not do what nost
do, and that's always the case for us. W can't
design for the 100 percent.
Look at Exhibit 11.
Sure. Ckay.
It's four pages, and |I'm | ooking at Page 2, the second
page, which is | abel ed Kildaire Farm Road and Cary
Par kway .
Ckay.
"Il represent to you where this conmes from that
M. Ceccarelli got the Excel spreadsheet directly from
the town of Cary, that he pushed a couple of buttons
on his conmputer which generated this graph. |
woul dn't know how to do it nyself, but that's what it
appears to be, is a graph of over tine the nunber of
citations per nonth at a particular intersection,

nort hbound turning left on Kildaire Farm Road. Do you
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Q
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see that graph there?
| see the graph, yeah.
And later on we'll | ook at the signal plans which tel
when the plans were approved, but those plans don't
show when they go into effect. As a professor of
engi neering, if you had seen this graph, what would
your imrediate -- what would your inpulsive i mediate
nonscientific reaction be to | ooking at that graph?
That sonet hi ng changed in Novenber, December of 2009.
Yeah. Somet hing changed on the road, in the signs, in
the signal. Sonething changed.
Before that time there were about two -- well, let's
say about an average of 75 violators per nonth which
woul d mean about two to three a day.

MS. MARTI NEAU: Are you purporting that
that's what this graph shows?

MR. STAM Well, the witness can --

MS. MARTI NEAU: Because he | nean, he's --

Looks to ne about 75 a nonth. Does that |look like it
to you, Dr. Hunmmer?

Yeah. | just have no idea where these nunbers cane
from You're representing sonething to ne. | have no
way to check or verify or --

If I"mright, that the nunbers came direct fromthe
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town of Cary, your answer is totally dependent on if

that is true or false?

Wwell, and --
If it's false, then your -- we'll strike your answer,
but --

MS. MARTI NEAU. Well, no. He doesn't have
any foundation for the graph, so all 1'm asking you to
do is just say, you know, | purport this is what this

graph is showing and then ask --
MR. STAM That's what |'ve done.
BY MR STAM
Q And, Dr. Hummer, the town of Cary that's retained you
as an expert witness in this case, have they not
provi ded you the data for the citations for the
i ntersections in question?
MS. MARTI NEAU: What data? You nean the
nunber of tickets at the intersections?
MR. STAM  Nunber of citations per
I ntersection per nonth over tine.
THE WTNESS: Yeah. | haven't seen those
dat a.
Q Okay. You may find this interesting. M. Ceccarelli
after he got a citation, went to the Cary office, saw
t he Excel spreadsheet on the walls and said, a-ha,

engi neering error, and my question to you is as a
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prof essor of engineering, when you teach students to
| ook for anomalies or things to discover engineering
errors, is spikes in graphs sonething you would | ook
at?

MS. MARTI NEAU:. Objection to the form npove
to strike the part of the question that wasn't a
guestion. You may answer.

THE WTNESS: | would never junp to the
conclusion that there's any kind of error here. You
know, first reaction to the graph is that sonething
changed. We're |ooking at one di nension here. W're
not seei ng what happened around the rest of the
i ntersection. W're not seeing what happened to
collisions. W're not seeing what happened to cues,
to congestion, to speeds, to -- you know, there's many
di nmensions to the performance of an intersection, and
before junping to any kind of conclusion that there
was any kind of error here, you' d want to see nuch
nore of the conplete picture to see what goes on here.

BY MR STAM

Q Assum ng solely for the purpose of a hypothesis that
the only thing changed was the tine of the yell ow
change interval went from four seconds to three
seconds around Decenber of 2009, and then around July

to August of 2010 the town of Cary just cut the canera
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off, just turned it off. If that -- in those two
assunptions are correct, that there was no change in
t he physical characteristics of the intersection or
the abilities of the drivers and only a change in the
time, would that change your opinion?

Well, if that was true, but that's al nost never true,
and I would go into this doubting that that woul d be
true. It's not usual practice for agencies to go in
and change a yellow tinme in isolation. Alnost always
that's done with some ot her package of inprovenents.
VWhat | happen to know about this intersection is that
flashing yell ow arrow was installed at sonme point in
that tinme frame. | don't know if it was exactly
Novenber and Decenber of '09, but sonmetine in the late
part of that decade.

Were ot her changes made, that's -- seens to
me highly unlikely that that's the only thing that
changed as a person who's nmade a big part of ny career
on research. | have to say that that's a vanishingly
smal | possibility. W go around | ooking for tines
when agenci es only change one thing so that we can
measure them and we have a hard tine finding those.
This would be a rare and special case indeed if that
were the case. It mght be. | don't know, but I

doubt it. Alnpst always it's -- a change in yellow is
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made as part of the package.

| mean, you would not, for exanple, think that nmaybe
i n Decenmber of 2009 all the drivers around Cary
suddenly got a death wish to start running red |ights,
that driver behavior suddenly changed?

| agree with you with that, and |I've witten about
that before and |I've said that many tines in class,
that our driver population and practices tends to be
one of the nost stable things that we deal with,

and -- but |I've also said that's by design. That's
because we try to pronote uniformty and get those
nmessages out there.

We have succeeded to a |arge extent and
that's what you see, and | agree with you that one of
the last things we woul d suppose is that the driver
popul ation or its behavior changed drastically. |
agree with that, but let's, you know, bring that back
and say that's by design, that's what we intend, that
just doesn't happen.

l'"d like to look at the first page of that exhibit
which is Cary Town Boul evard and Convention Drive.
Ckay.

Which again I'I|l represent to you is a graph of data
fromthe town of Cary and that at a certain point

around March of 2010, the town of Cary increased the
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yel | ow change interval from four seconds to 4.5
seconds, which seens |like a very small change, just a
hal f a second, but does it appear to you that the
nunmber of violations go down significantly when they
corrected their -- and | assune it was a correction or
they woul dn't have done it, when they corrected their
yel |l ow change interval by only a half a second?

MS. MARTI NEAU: (Objection to the form of
the question. He can |look at the graph and the graph
shows what the graph shows. You purported it to be
what it is.

THE WTNESS: A lot of this, if it is what
you say it is, then, again, |I -- nmy reaction is that
sonet hi ng changed, and, again, my instinct is based on
my many years of experience here in the profession and
as a researcher, is that al nost always that change was
not in isolation, that there were other things
happening at this tine, and, you know, that's what
makes a good research project or a paper that's
capabl e of being published in the peer review
literature in engineering is that we are able to
elimnate all those other causes and get down to, you
know, just one thing or one thing we're sure of that
changed, and, you know, these data not comng froma

peer review paper, |'mkind of doubtful that that's
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the case. \What | go into it thinking about here is |

| ook at these dat a.

BY MR. STAM

Q

Assum ng only for purposes of discussion what our --
Plaintiff's contention is, is that the previous
traffic signal plan assunmed the speed |imt of 35

m | es per hour when the actual speed |imt was 45
mles an hour and M. -- actually the town prepared a
plan to change it before M. Ceccarelli got his
citation, but then it wasn't actually approved by DOT
and put on the ground until after he got his citation.
So just for purpose of discussion, the only change was
the town of Cary recognized that the signal plan was

i ncorrect by having the wong value for Vin the
equation, using 35 nmles an hour instead of 45, when
in fact there was no change of the actual speed |limt
but they just discovered a m stake.

So if the judge should find that that was
the only thing that changed at the point when it went
way down in March of 2010, and, indeed, the judge has
limted our class to those before that tinme it was
corrected, would that graph not show you that the
nunber of violations goes up or down nmuch nore than
linearly? | think you nmentioned this when we were

tal ki ng about the green tinme, that a one-second change
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could be much nore than a -- geonetric instead of

i near. Do you understand what |'m sayi ng,

Dr. Humrer?

That part, yes.

Okay. So, for exanple -- for these first two pages,
it seems |ike for Kildaire Farm Road and Cary Parkway
that a nere one-second change out of four raises the
nunber of violators six, seven, eight tines, and in
M. Ceccarelli's case, the first page, a nmere half a
second reduction or increase in this yell ow change

i nterval drastically decreases the nunber of

vi ol at ors.
MS. MARTI NEAU. Do you have a question?
BY MR, STAM
Q The question is do you agree that that's a geonetric

result rather than a linear result?
MS. MARTI NEAU: Objection to the form of
t he question, m srepresented facts. Go ahead. |[|'m

just putting ny objection.

BY MR STAM
Q M. Ceccarelli says | nmay not have used the right
wor ds.

MS. MARTI NEAU:. (Objection to the form of
t he question, msrepresenting --

BY MR. STAM
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Dr. Humrer --

MS. MARTI NEAU:. WAait. Let ne put ny
obj ection in. Objection to the form of the question,
m srepresenting facts not in evidence. Go ahead.

MR. STAM The question was objectionabl e,
| agree with you, but I would |ike to know Dr.
Humrer' s answer to ny objectionabl e question.

MS. MARTINEAU: If there was a question. |
didn't really see a question in there, Skip, but go
ahead.

THE WTNESS: What | see in this graph is a
change in the case of the -- Page 1, Cary Town
Boul evard and Convention Drive, it |ooks |ike the
change happened around February or March of 2010. The
shape of the change does not appear to be |inear.

What particul ar shape it is, who's to say.

One thing | would want to point out is that
we don't know what happened after Decenber of 2010 or
what woul d have happened if the canmeras woul d have
stayed on, and drivers adjust, and it's quite
possi ble, and it happens in all kinds of cases that we
see in traffic engineering, that the agency changes
sonmet hing on the road, the drivers react to it not
well for the first few weeks, nonths, and then a

gradual return to the -- what you m ght say typical
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Q
A
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| evel s.

In that duration --

Sorry. |I'mgrabbing sone water. |'ve got sonething
else. W've got a termfor that. That's called the
f eedback mechanism That's a term| think that's out
of psychol ogy or human factors, one of the other
sciences that we use, and it is the process of drivers
adj usting to what changes out there and then returning
back to their level, so, unfortunately, in this case
we don't get to see whether drivers would have, you
know, reverted back to that |evel that we were seeing
bef ore, maybe they woul d have, nmaybe they woul dn't,
but we don't get to see that.

Are you tal ki ng about Page 1 or Page 2?

Page 1.

That one never got turned off, but are you referring
to the phenonena that's noted on the docunent,

determ nation of yellow change and red cl earance
intervals? It's in a couple of the exhibits you've
al ready tal ked about. It's that one -- for exanple,
Exhibit 9, which is five pages of the npbst current
version. It's also in Exhibit 3, that inset fornula.
In the second to |ast note it says that consider

adding a note to the plan to direct field forces to
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BY MR STAM
Q Do you know which exhibit I'm | ooking at?
A Exhibit 9 which is the NCDOT five-page --
Q | would be | ooking at the | ast page of that.
A Ckay.
MS. MARTI NEAU: What's the date of that one
you' re | ooking at?
MR. STAM  July of *'009.
MS. MARTI NEAU:. Okay.
BY MR STAM
Q And in the second col um under notes, do you see the
second to |l ast note?
Yes.
Q I f you could just scan that for a sec.
A. Right. Yeah. Exactly. That's -- the idea is when we

Page 102

reduce the tinme increnentally.

MS. MARTI NEAU: \Where are you | ooking at?

make a change to anything, yellow tinme, red tine,
green tinme, signing, geonetry, alnost any kind of
change on the highway, drivers alnpst universally act
badly toward it. They don't |ike change.

That's the thene here. W try to keep
things uniform \Wen we change, we try to nonitor
that, and if it's a large change and it's reaction is

very bad, we try to make -- you know, kind of break
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that up and -- | like their word here, is to reduce
the time increnmentally. That is alittle bit at a
time to try to ease the transition there. That's
standard good practice.

Q Using that principle, would you go back to Exhibit 11
t he second page which is the graph of citations at

Ki | dai re Farm Road and Cary Parkway.

A Sur e.

Q Lori MIlette.

A Sur e.

Q Goi ng from four seconds to three seconds and know ng
that 1.5 of that is perception change, you're really
going from 2.5 seconds to stop or to proceed through
to 1.5 seconds to stop or proceed through, is that
correct?

MS. MARTI NEAU:. (Objection to the form of
t he question.

THE WTNESS: | don't know what that --
where that 2.5 and 1.5 canme from

BY MR STAM

Q It would be four seconds mnus 1.5 is

perception-reaction tine equals 2.5 stop or proceed
tinme.
MS. MARTI NEAU: Objection to the form of

t he question.
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BY MR, STAM
Q And then for three seconds, mnus 1.5 would | eave you
1.5 seconds to actually stop or to continue proceeding
safely into the intersection.
MS. MARTI NEAU:. Sane obj ecti on.
THE WTNESS: Yeah. That's a -- not the
way the fornmula's intended to be applied, but okay.
BY MR STAM
Q | may have misstated it, but you understand the point
I"'mtrying to make? That to go from four seconds to
three seconds is not a 25 percent decrease in your
time to brake or tine to enter the intersection if
you're not braking. Instead, it's alnost a 40 percent
reduction from2.5 to 1.5.
MS. MARTI NEAU. (Objection to the form of
t he question. Just because that's the val ue of
decel eration, he's already testified that's not what
nost people -- you know, 11.2 is not nobst people's --
excuse ne. 1.5 is not nost people's -- it doesn't
t ake nost people 1.5 seconds to make a deci sion

whet her they're going to stop or go.

BY MR. STAM
Q Are you able to answer the question, Dr. Humrer?
A. I|"mstill not particularly understanding the question.

Let nme try to answer it this way. Three seconds is
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pl enty, standard engi neering practice. They neet the
practice. They did what they should have done there.
Previously they had four seconds, don't know why,

not -- maybe the four seconds was there from sone
previous practice, not sure why that was there, but
the change to three seconds, three was still neeting
the standard practice. It was adequate. It would
have wor ked, provided enough tine for the vast
majority of drivers to make a good deci sion.

Well, Dr. Hunmer, |ooking at your Exhibit 9 again,
five pages, up until March of '02, wouldn't the yell ow
change interval in seconds be at |east 4.7 seconds?

MS. MARTI NEAU: For through or for |eft

turns?

MR. STAM For -- well, | don't think this
one has a separate -- wait. [|'msorry. Sorry. |
withdraw that. Go back to -- well, for either one.

MS. MARTI NEAU:. (Objection to the form of
t he question. | think you need to restate it.

MR. STAM | nmean, look. It has -- for
anything -- if you look at the first sheet, for any

speed | ess than 40 m |l es an hour, yellow interval
change in seconds, 4.0.
MS. MARTI NEAU: \What sheet are you | ooking

at ?
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MR. STAM That's true on sheets one, two,
three, so even if you're saying it's 20 mles an hour,
until you got to '05, the m ninmm was four seconds.

THE W TNESS: Again, these are NCDOT sheets
and the question is better directed toward an NCDOT
person, but let nme take a stab at it. The first sheet
in Exhibit 9 from Cctober of 1999 does not seemto
say -- well, | take that back. On the right side,
even though the first sheet, the | ast paragraph says
for nmost left turn | anes assune the speed of 20 mles
an hour for high-speed | ocations with turning angles
greater than 90 degrees, higher speed may be used, so
it's unclear fromthis first sheet what NCDOT
personnel are supposed to do with it, but the note
directing people to use 20 mles an hour inplies that
t hey should be plugging that into the ITE formula and
usi ng what cones out of that fornula at that tine.

The second page of this exhibit has that
sanme note to assune a speed of 20 mles an hour, and
t he second page is from May of 2001. The third page
from March of 2002 has a note at the bottom of the
left colum. It says for separate left-turn phases
use 4.0 seconds, and it appears to be the first tine
that that appeared, but actually it appeared on the

second sheet as well, but on this third page from
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March of '02, they also have the note about 20 mles
per hour.

So those first three sheets I'mgoing to
conclude are unclear and giving sort of contradictory
advice, but the 20 mle per hour note on there shows
that -- or inplies use the fornula with 20 mles an
hour .

BY MR. STAM

Q Let ne go back to Exhibit 11 and sheet two, and
hopefully this will be nmy |ast question if I'"mable to
express it so you can answer it. You see which one

" mtal king about, Kildaire Park Road and Cary

Par kway ?
|"ve got it.
From t hat graph, would you hypot hesize, | won't say

concl ude because you m ght want to do further
I nvestigation, would you hypot hesize that the town of
Cary followed the advice or the notes on that
determ nation of yellow change interval to nake the
change from four seconds to three seconds gradually in
I ncrenents of two-tenths of a second per week?

MS. MARTI NEAU: Objection to the form of
t he question. He has a l|lack of foundation. Answer if
you know.

THE W TNESS: Yeah. | don't know what el se

Veritext Corporate Services
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was going on out there at that time. | would need to
know a | ot of other things about that intersection.
VWhere | sit right here, the people that know t he nost
about that intersection and how it's operating are the
town traffic engineers, and I'"mgoing to defer to them
to nmake the best judgnent they can about how to nmake

t hat change. There's certainly, you know, a customin
our profession, and that note that you pointed out,
there's reasons to think about maki ng changes
increnmentally certainly, but 1"'min no position to
second guess that from here. They know better. They
know their intersection. They know their drivers.
They know what they're trying to acconplish, so that's

got to be left up to the |ocals.

BY MR. STAM
Q One followup question on that and then I'lIl go to ny
next exhibit. Citations for red |ight of violations

in Cary punish drivers with a $50 penalty. Do you
think that drivers should be punished for engineering
changes?

MS. MARTI NEAU:. (Objection to the form of
the question. They get violations for running red
i ghts.

THE W TNESS: Yeah. That's -- that is ny

answer. They get violations for running red signals.

Veritext Corporate Services
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They get violations for disobeying the | aw.

On that sheet were the drivers who entered that

i ntersection after the change any nore cul pabl e than
the drivers who entered that intersection before the
change?

Both sets of drivers violated the | aw

Go to Exhibit 12.

Okay.

Are you famliar with that docunent?

No. This is another one | just saw yesterday.
We may be finished. |If you'd just give us about two
m nutes, | think |I'm about finished unless |I consult

and have one nore question.

MS. MARTI NEAU. Do you want to go --

MR. STAM |I'msorry. W are finished. W
are finished.

MS. MARTINEAU:. AlIl right. I1'd like to
take a break. | do have a couple of questions. Do
you want to take five m nutes?

MR. STAM  Sure. Just un-nute when you're
ready to go.

MS. MARTI NEAU: Okay.

(Recess taken at 12:33 p.m)

(Back on the record at 12:54 p.m)
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EXAM NATI ON

Dr. Humrer, as you know, my nanme is Elizabeth
Martineau. You' ve been designated by nme on behal f of
the town of Cary to serve as an expert witness in this
case. | know we -- M. Stam attached a copy of your
current CV to this deposition, but would you pl ease
tal k about your education and experience with traffic
si gnal design.

Sure. Yes. Education, bachelor's and master's
degrees in civil engineering from M chigan State
University with a course in project work in traffic
signals, Ph.D. from Purdue in civil engineering with a
course in project work and traffic signals, and ny

di ssertation was on | eadi ng versus lagging left turn
indication at traffic signals, so dissertation on
really alnost this topic, and then two and a half
years as an assistant professor of civil engineering
at UNC Charlotte teaching and doing research in
several areas of transportation operations and safety
and design, many of themrelated to traffic signals,
and then 20 years as a professor at NC state, again
with research and teaching in many areas of operations
and safety and design related to traffic signals.

Okay. Are you a licensed engi neer?
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Yes.

VWhere are you |licensed?

Pr of essi onal engineer in North Carolina.

Do you know in North Carolina whether traffic signal

pl ans can be signed and seal ed by soneone other than a
prof essional North Carolina |licensed engineer in North
Car ol i na?

No. They have to be sealed by a North Carolina PE.

| wanted to ask you -- you talked -- let's first |ook
at, if you would, the excerpts of the Manual of

Uni form Traffic Control Devices that have been
identified by M. Stam as Exhibit 8, and if you

would -- are you famliar with the Manual of Uniform
Traffic Control Devices, the 2009 version?

Yes.

Al right. Do you use the Manual of Uniform Traffic
Control Devices in your role as a professor teaching
traffic signal engineering to students?

Often, yeah, teaching and research.

Okay. And there are -- if you | ook at Page 485, there
are -- there's headings called guidance and standard
and option. Do you see that?

Yes.

What is the difference between what MJTCD neans by

standard versus gui dance versus option?
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Standard is the sort of highest level, the things that
we nmust do. Basically the law requires us to do those
things. Guidance is the next |evel down fromthat.

Gui dance is a should whereas standard is a shall. A
should is a very strong bit of information. |If -- as
an engineer, if we're not follow ng the guidance, we
better have a darn good reason. W better have done a
study and have sone data and have sone justification
ready report for the file. |If we violate sonething
that's a guidance and a collision happens because of
that violation, we're very vulnerable to a | awsuit and
being held liable for that, so guidance is quite
strong. Support is the -- or option, or the next

| ower level, optionis to allow us to do sonet hing,
and it's a good idea to have docunentation if we don't
foll ow an option but probably not going to result in a
successful lawsuit, not going to be |liable, and, of
course, support is just other information that we
should be aware of, so it's a hierarchy of strength.
Ckay. And for what is the Manual of Uniform Traffic
Control Devices, what is the standard for determ ning
the yell ow duration or the yell ow change interval
according to the MJTCD 2009 edition?

Well, the key sentence there on page 485 is the

duration of the yellow change interval shall be
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determ ned using engi neering practice.

And is there also then a guidance for determ ning the
duration of yellow change intervals on the 2009 MJTCD?
Back a few pages, flipping through here, Page 489,
toward the top of Page 489 provides the guidance that
yel | ow change intervals should have a m ni num duration
of three seconds and a maxi mum duration of six
seconds.

Okay. |If you would turn your attention to the |ast
page of Exhibit 8 that says 2009 edition, Part 1,
general .

Yes.

Okay. You were asked questions regardi ng under
Section 1A .02, principles of traffic control devices,
gui dance. What is your understandi ng of how the
yel |l ow duration or the yell ow change interval should
nmeet CGui dance D, conmand respect fromroad users?
Yeah. That's a really inportant one for us that we
shoul d not skip over. The command respect really gets
to the business of |engthening the yellow and the

al nost uni versal concern anong traffic engineers that
If we provide too long a yellow, that drivers wll
start to treat the yellowas if it was green and then
we'll be in a tough spot of trying to convey when we

really nmean it, when the drivers really should pay
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attention to a yell ow.

Lengt heni ng the yell ow has an excell ent
chance of eroding that respect that we currently now
have for the yellow time, and so D there under
gui dance is a very inportant one that we all as
engi neers have in mnd and try to maintain that
respect.

And are you famliar with your -- well, in your past
role of teaching -- when did you stop -- when did you
change from NC State to Wayne State University?

| noved here the start of fall senmester, which was the
m ddl e of August of 2012.

So when was the last tine you were teaching North
Carolina students traffic signal engineering?

| taught them during the sumrer of 2012.

Okay. And are you famliar with the general standard
practice of traffic signal engineering in North
Carol i na?

Yes.

And how are you famliar with that?

As a teacher and as a researcher. |'ve never put ny
PE stanp on a set of signal plans, but |I have taught
this material for upwards of 23 years and not only to
our students at NC State but also in short courses in,

for instance, the PE review class where people go to

800-486-9868
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review for the examto becone a PE. For many years |
taught the material on signal timng, and yellow tine
and all-red time is a standard question on the PE
exam So | would teach, you know, not only our
graduat e and under graduate students but professional
engi neers or PE wannabes on how to do these things,
research-wi se as well as a nunber of projects having
to do with signals, signal tim ng, signal operation,
red light running cameras and ot her aspects of

si gnal s.

You al so indicated you were a nenber of the -- of ITE.
VWhat does | TE stand for again?

It's the Institute of Transportation Engi neers.

VWhat is that?

It's an organi zati on of about 15,000 nmenbers worl dwi de
that try to pronote the profession, conduct research,
publish docunents that we all need, establish
standards and recomended practices. |It's really our
pr of essi onal organi zati on.

Are you famliar with the recomended practice | TE has
pronmul gated for the calculation to determ ne yell ow
change interval s?

Sure. Yeah. We |ooked at that before nost

prom nently in the traffic engi neering handbook.

That's an | TE publication.
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Okay. |Is there -- fromyour experience as a North
Carolina professional |icensed engineer as well as
your role as an educator of engineers and your role as
a nmenber of ITE, is there nmuch or any di sagreenent
regardi ng what the fornula should be for determning
the I ength of yellow tines?
There's no disagreenent that | know of. There are --
t here have been a series of research projects through
the years to |look at the values that we enter into the
equation, the deceleration rates, the
perception-reaction tinmes. That research conti nues.
It's good to have that. We keep trying to come up
with the best recommendations for those values, but as
far as the formula goes, | know of no di sagreenent out
t here.

This is -- and | think | said this before.
In ny world, in the traffic engineering profession,
this is about as close to universal agreenent as
anything that we do. It's along the lines of that,
you know, stop signs should be red kind of thing.
It's -- you know, alnost all of us agree on it.
Can you take a | ook at the docunent that shows the
North Carolina DOT -- the one that shows the
cal cul ati ons, NCDOT cal cul ations. Let's see. It's

exhibit -- let me --
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This one?

Yes. Take a look at Plaintiff's Exhibit 9. And you
testified that this is an NCDOT internal docunent as
far as you know, is that right?

Yes.

And are you also famliar with NCDOT's recomended
practice of using 1.5 seconds for perception-reaction
time?

Yes.

And is 1.5 seconds a nore forgiving or lenient time
than the reconmended I TE of 1.0 seconds?

Yeah. Recommended | TE and ot her agencies. Many use
one, so the 1.5 seconds perception-reaction tine is
nore | enient.

Are you famliar with the perception-reaction tinme

t hat professional engineers -- excuse ne, professional
traffic signal engineers use currently in North
Carolina currently?

| think it's the 1.5 seconds.

Does that neet engineering practices as far as --
wel |, does that neet engineering practices, using 1.5
seconds as a perception-reaction tinme?

Yes. Yes, it does.

s there anything controversy in the engineering

community of traffic signal engineers of using a 1.5
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Veritext Corporate Services

973-410-4050



o 0o~ W DN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Page 118

perception-reaction tinme?

I f anything, there's maybe a feeling out there that
it's overly generous. | don't have any data on this,
but I would guess that, you know, nobst agencies
actually use the 1.0, so, again, it's on the |enient

si de.

Sure. But for North Carolina, it's your understandi ng
that 1.5 is a general accepted practice that traffic
si gnal engi neers use when determ ning
perception-reaction tinme?

Yes.

Okay. Now, are you -- we talked a little bit about
the North Carolina section of |ITE Task Force, and you
were not a nember of that task force, correct?

| was not.

Were you aware that they -- that such a task force was
| ooking at the practices of North Carolina traffic
signal engineers in determ ning yellow and red tines?
Yes, | was aware of the task force, yes.

Do you know whet her or not when the task force cane
out with its report and | ater when Steven Click wote
his | TE publication, what did the publication
recomend regarding the length -- excuse ne, regarding
how to determ ne the I ength of yellow change intervals

for dedicated |eft turns?
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To use the standards | TE equation and to use a speed
of 20 mles an hour in nobst circunstances but to
recommend that engineers could use a speed higher than
that up to 30 mles an hour if they felt that that was
nore appropri ate.

Okay. And M. Stam showed you on Exhibit 9 sone
earlier editions of the change in clearance interval
publ i shed -- or change in clearance interval with a
docunent fromthe signals and geonetric section of
North Carolina DOT, and sone versions, for exanple,
the 5-01 version, indicates use a four-second yell ow
change interval for protected left turns. Do you see
t hat ?

| do.

And then after the task force came out with its
reconmmendati on that you just discussed, do you know
when that recomendati on canme out?

It was sonmewhere around the 2004, five tinme frane.

If you take a | ook at the change in cl earance interval
7-05 version from NCDOT signals and geonetric session
on the notes, does the 7-05 docunent continue to say
that the mnimumleft turn yellow duration for
dedicated |l eft turns should be at |east four seconds?
No. | think that -- | don't see that in this -- on

this page, no.
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And woul d that be consistent then with the
recommendation fromthe North Carolina section of |TE?
Right. Right. That's -- and what | said before, what
| thought was generally the trend in the profession to
go away fromthe sort of, you know, nore constant
value to applying the fornmula with the typical speed
of 20, so, yep, that's consistent with the task force.
Okay. And is it -- are you famliar with prior to
2005 what the traffic signal engineering practice in
North Carolina was for using as a speed val ue when
determ ning -- when plugging in the equation and
determ ning the length of yellow turn intervals for
protected | eft turns?

| think nost everybody used 20 mles an hour even back
then as well, and the prior pages had that note in
there that we've | ooked at before, but ny recollection
I's that that was the typical value prior to 2005.

Okay. And is the -- is the 7-05 docunent that has the
yel |l ow change interval equation and al so indicates for
left turns without a separate phase -- excuse ne.
Where it says for nost left turns assune a speed of 20
mles to 30 mles an hour, is that -- does that neet
engi neering practices in North Carolina for July of
2005 for traffic signal engineers?

Yes.
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s that a standard practice for North Carolina?

Yes.

Are you aware of other jurisdictions that use an
assuned speed | ower than the speed imt for
calculating the length of yellow times for dedicated

l eft turns?

| think there's some that use 15 nmiles per hour,
actual ly.

Now, do traffic signal engineers typically design for
trucks and buses with air brakes?

Well -- in an approach to a yellow signal?

Yes.

No. They usually don't.

s that common practice in North Carolina anong
traffic signal engineers?

Right. Right. 1It's comopn practice not to design --
| mean, like | said before, they're on our mnd, we're
t hi nki ng about them They're an inportant part of the
vehi cl e popul ation, but they don't appear directly in
t he equation. We have other ways that we believe that
t hey adj ust successfully and manage not to go through
red signals.

s the braking distance for tractor-trailers or buses
cal cul ated in your experience in the equation for

determ ning yell ow change intervals that engi neers who
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are nmenbers of |TE use?

No.

And is that practice good or is that practice the
standard of -- is that practice a standard practice
anong North Carolina traffic signal engineers?

Yes.

Now, earlier M. Stam asked you a question about if an
engi neer calculates a yellowtinme that creates a

dil enma zone as M. Stam defined that, would that be a
good engi neering practice, and I have a couple of

foll ow-up questions for you.

What again is your definition or what is
the definition that we saw in the materials today for
di | enma zone?

It is a place on the road within which a driver does
not have a good option for reacting to the start of a
yel l ow si gnal, cannot proceed through the intersection
at a constant speed without running the red |ight and
cannot get stopped before the stop bar at the
perception-reaction tine and the deceleration rate

t hat we use.

OCkay. And for sone drivers, even using good

engi neering practices, sone drivers just based on
their characteristics of driving could be caught in

the a dilemm zone, is that correct?
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Some drivers based on their characteristics, sure,
yeah, they could be in a dilema zone.

If such a driver was in a dilemsa zone, that does not
mean that the traffic signal design engi neer had a bad
desi gn?

No. No. Very well, very likely could be the result
of bad driving.

As far as the -- if we take a | ook at the nobst current
yel | ow change interval calculation that is the | ast
page of Exhibit 9, change in clearance intervals,
signal design section of the Transportation Mbility
and Safety Division, NCDOT, that formula is what?

That formula in the upper left of that page is the --
what we've been calling the I TE standard fornula first
term perception-reaction tinme and second term speed
and deceleration rate and a grade correction.

And what is that -- can you explain -- and you did a
little bit, but can you explain what that fornula is
designed to do?

Sure. Sure. That fornmula is designed to elimnate
the dilenma zone for drivers driving at the speeds and
maki ng -- and the other characteristics that are
plugged into the fornmula so, in other words, a driver
driving at the speed in the formula with the

perception-reaction time in the formula with the
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decel eration rate in the fornula will be able to make
a decision to either stop before crossing the stop bar
or to be able to proceed through the intersection at

t hat constant speed wi thout entering on a red signal.

The fornula's designed to allow every driver operating
within the paraneters here to be able to nmake a

correct deci sion.

Okay. And does -- is there any math error in that
fornul a?

Error?

Yes.

On that -- no.

So, for exanmple, if a traffic signal engineer was
determ ning a yell ow change interval using the fornula
in North Carolina on a roadway with a speed |limt of
30 mles an hour, would that formula allow a driver --
or is that fornmula designed to allow a driver who at

t he stopping distance of the constant decel eration
rate used by North Carolina engineers of 11.2 seconds
and using perception-reaction tinme of 1.5 seconds, is
t he yell ow change interval fornmula designed to allow
that driver at 30 mles an hour either enough tine to
continue traveling at 30 and enter the intersection
before the light turns red or enough distance to stop

before entering the intersection?
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Yes.

Okay. So for North Carolina traffic signal engineers
designing -- or determ ning or designing yellow tines
for left turns, is the purpose of using 20 mles an
hour to allow a driver who is traveling at 20 mles an
hour at the stopping distance either the appropriate
time if he continues to travel 20 to enter the

i ntersection or the proper distance if he decel erates
at the assuned decel eration speed of 11.2 seconds or
nmore to stop?

Exactly.

Okay. And so for -- now, it's possible that a --
correct, that a driver who is turning |left m ght be
goi ng at a speed less than 20 mles an hour, let's say
17 mles an hour?

Most of them do, sure.

OCkay. That driver then would certainly have the

di stance to stop before entering the intersection at
t he desi gned stoppi ng speed of the yell ow change
interval if they use 20 mles an hour, correct?

That is correct. |If they were at the cal cul ated

st oppi ng di stance when the light turned yellow, they
woul d have enough di stance to get stopped before the
stop bar.

And for those drivers who drove faster than 20 m | es
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an hour, let's say 23 mles an hour, at the designed
st oppi ng di stance using 20, when that driver hits the
desi gned stopping distance and the light turns yell ow,
that driver could proceed through the intersection
before the light turned red, correct?

Yes. Yes. Maintaining that speed, they would have
enough time to get through before the |light turned
red.

And if a driver who had sonme special car that was able
to maneuver a 90-degree left-hand turn going 45 mles
an hour, if such a vehicle and driver existed and that
driver was at the cal cul ated stopping distance, based
on the yell ow change interval fornula used by North
Carolina traffic signal engineers, that driver, while
not havi ng enough time -- excuse me, not having enough
di stance to stop, could clearly continue through the

I ntersection before the lights turned red?

Yes.

So is it your opinion based on a reasonabl e degree of
engi neering certainty that the yell ow change interval
used by North Carolina traffic signal engineers, the
formul a shown on seven point -- excuse ne, the fornmula
shown on the |ast page of Exhibit 9 does what traffic
signal engineers intend it to do?

Yes.
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And does that yellow change interval fornula neet the
standards of practice for engineering -- traffic
signal engineering in North Carolina?

Yes.

Now, you were asked a question earlier about -- |
think it's the last exhibit, Exhibit 12. Is 12 the
exhibit, do you know, Dr. Hummer, that tal ks about
that -- or maybe -- do you recall the exhibit,

Dr. Humrer, that tal ks about having increnment changes
or inplenenting increnment changes? That m ght be
Exhibit 9. But, in any event, do you recal
testifying about whether or not it was proper to nmake
an increnental change when changing the I ength of
either the yell ow change interval or the red change

I nterval ?

| remenber that, yep.

And is it your opinion that it would be a -- that it
woul d be a good -- strike that.

Do you have an opinion of whether or not
changing a yellow tinme interval one second either up
or down would require an increnmental change in order
to neet good engi neering practice?

Certainly doesn't require it, no, no. And | do see
here it's on -- is this on --

Sur e. It's on exhibit --

800-486-9868
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Fifth page of Exhibit 9.

Okay. Yeah. So what -- go ahead, if you would read
again what it says on the fifth page of Exhibit 9.
Consi der adding a note to the plan to direct field
forces to reduce the time increnentally. Let ne read
t he whol e sentence. |If approach is high speed and
existing tinmes are significantly higher than the

cal cul ated tines, use the cal cul ated values to

consi der adding a note to the plan to direct field
forces to reduce the time increnentally.
Significantly higher, is there an agreed-upon

engi neering practice of what significantly higher
means in order to require increnental determ nation or
is that just engineering judgnment?

That's going to be judgnent. That's going to be based
on lots of local factors.

If the evidence in this case was that the change in
the yellow tines for any of the intersections in
question in this lawsuit was not done increnentally,
would that -- and it was as nuch as one second, would
t hat viol ate good engi neering practice in your
opi ni on?

No. No. That -- | said before that needs to be a
judgment of the local engineers who know far better

and know the details of that intersection.
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MR. STAM | want to mark as Exhibit 13 an

NCDOT traffic signal plan with an engi neering sign and

seal date of 10/26/09 for Wal nut and Meeting Street
MARKED BY THE REPORTER:
DEPOSI TION EXHI BI' T 13
1:26 p.m

BY MS. MARTI NEAU:

Q It's Exhibit 13, and | will --
MS. MARTI NEAU: | know, Skip, you don't
have a copy of this, but I wll tell you that | --
there's some of ny witing on there. It says -- |

wrote on there Wal nut and Meeting, 10/2990, S WAl nut,

L Meeting, August 1, 2010, and |I did that based upon

the order just so | could identify the correct sheet.

MR. STAM  Ckay.

BY MS. MARTI NEAU:

Q Dr. Humrer, do you see what |'ve marked as Exhibit
A Yes.

Q Do you recogni ze Exhibit 13?

A. Sure. Yes. It is the signal plan for WAl nut and

Meeting Street at the date you indicated.

137

Q Ckay. And have you -- have you | ooked at the yell ow

time for going south on Wal nut making a left on
Meeting Street?

A. Yes.
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Okay. Could you -- do you have -- could you take a
pen and just draw or, you know, follow -- so you could
i dentify what direction we're tal ki ng about.

Sure. [|I'mdoing it now.

Okay. And what phase is that?

That is -- hang on a mnute. Let nme make sure of

this. That is Phase 5.

Okay. So do you see where in the upper |eft-hand

corner it says phasing di agranf

Yes.
Can you circle -- or there is a circle. [Is that
the -- there's already a circle on there. |Is that the

correct phase that we're tal king about?

Yes, that's it.

Okay. And then fromthat can you detern ne what the
timng chart has for Phase 5 for yellow tine?

Yes. The timng chart for Phase 5 yellow tine says
3.2 seconds.

Okay. |Is three point -- okay. Can you look -- do you
know whet her or not these plans were signed by a

prof essional North Carolina |licensed engi neer?

Yes, they appear to be signed by an NC PE

Do you know -- do you have an opinion -- well, you're
famliar, right, with the requirenments of the Mnual

of Uniform Traffic Control Devices, correct?
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Yes.

Q And does the yellow tinme for Phase 5 south on Wl nut
going left on Meeting of a value of -- where is the
val ue?

3. 2.
Q 3.2. Is that value in accordance with the Manual of

Uniform Traffic Control Devices?

A. Yes. It conforns with engineering practice, which is
to say it uses the ITE formula with appropriate val ues
and, therefore, neets MUTCD. It's also between three
seconds and six seconds.

MS. MARTI NEAU. |'m going to be marking
Exhibit 14. This is the clearance tinme calcul ation,
Skip, for Walnut and Meeting for this plan.

MR. STAM | don't think I have that but --

MS. MARTINEAU. It was part of Lisa Mon's
exhi bits.

MR. STAM For one of them but, yeah. |
mean, |'Il just get a copy.

MS. MARTI NEAU:. Okay. Sorry about that.

MR. STAM No problem

MARKED BY THE REPORTER:

DEPOSI TION EXHI BI T 14

1:29 p.m

BY MS. MARTI NEAU:
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Do you recogni ze Exhibit 147

Yes, |'ve seen that before.

VWhat is Exhibit 147?

It is the clearance tinme calculation for Wl nut and
Meeting as of the tinme that we're tal king about here.
Are you famliar with the fornf

Yeah. Yeah, seen it before.

Okay. And is this form consistent with how North
Carolina engi neers, you know, use conputer cal culation
fornms to conpute yellow and red tines?

Yeah, yeah, it is that.

Okay. And if you would circle on this the novenent
we' re concerned about, which again is south on Wl nut
making a |l eft onto Meeting Street.

Okay.

Does that formindicate what the North Carolina

engi neer used as far as the speed for the left turn
nmovement ?

Yes. It shows a speed of 25 mles an hour.

And is that speed using an assunmed speed of 20 -- or
using a value speed of 25 mles an hour for a |left
turn, does that neet the standard of care for North
Carolina traffic signal engineers?

Yes.

And novi ng down, what is the grade?

Veritext Corporate Services

800-486-9868 973-410-4050



o 0o~ W DN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

o >» O P

Page 133

They use zero percent.

Okay. And, again, do they -- is it -- does it show on
Exhi bit 14 what perception-reaction tinme they used?
Yes, it does. That's 1.5 seconds.

WIlIl you circle that. And is using 1.5 seconds the
standard of the industry in North Carolina for traffic
si gnal engi neers?

Yes.

Okay. How about deceleration rate? Does it use

decel eration rate?

Yes.

What's the deceleration rate used?

11.2 feet per second squared.

s that the correct deceleration -- excuse nme. Does
that 11.2 -- is that the standard deceleration rate
used by traffic signal engineers in North Carolina
when determ ning yell ow and red tinmes?

Yes.

And is -- what does the sheet show that was the result
of that fornula?

It's shows the result to be yellow tine of 3.2.

s that 3.2 seconds what is shown on Exhibit 13 for
the left turn yellow tinme in question?

Yes.

Okay. So is it -- do you have an opi nion whet her or

800-486-9868
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not the engineer who determ ned the left turn yell ow
time Phase 4 going south on Wal nut, left onto Meeting
on Exhibit 13 met general engineering practices when
determ ning that tinme?

Yes, they did neet those practices.

Q Okay.
MS. MARTINEAU: 1'd like to next mark as
exhibit -- did | take your exhibits? | sure did.
Here they are. Okay. | stole the court reporter's
exhibits. Sorry about that. |1'mgoing to mark here
as exhibit -- I"'mmarking as Exhibit 15 a signal plan.

It's a two-page docunment, and | don't know why it's a
t wo- page docunent, and it's dated -- the engineering
date is 6/7/06.

MARKED BY THE REPORTER:

DEPOSI TI ON EXHI BI T 15

1:34 p.m

BY MS. MARTI NEAU:

Q Dr. Humrer, are you famliar with this docunent?

A. Yes, | am

Q And, again, this docunent has sone handwitten notes
onit. I'Il purport these are ny handwitten notes

just so | could identify what signal plan | wanted to
ask you about and what direction | wanted to ask you

about. What is Exhibit 157

Veritext Corporate Services
800-486-9868 973-410-4050



o 0o~ W DN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

o >» O P

Page 135

It is the signal plan for Maynard and Kil daire as of
June th of 2006.

Have you reviewed this signal plan in particular with
the yellow time for westbound Maynard taking a left on
Ki | dai re Farnf

Yes.

Can you take your pen and draw on Exhibit 15 what that
novenment i s.

There we go.

And what phase is that nmovenment ?

That is Phase 7.

Okay. Can you go ahead and circle on Exhibit 15 -- or
what exhibit is this? Yeah, 15. Go ahead and on the
timng chart if you could find the yellowtinme in
guestion, what is the duration of the yellowtinme
shown on 157

That's 3.0 seconds.

Is 3.0 seconds yellow tinme for Phase 7 on Exhibit 15

I n accordance with the Manual of Uniform Traffic
Control Devices?

Yes.

s that your opinion -- professional opinion as a
North Carolina licensed traffic signal engineer?

Yes.

"' mgoing to show you what | am marki ng as Exhibit 16.

800-486-9868
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MARKED BY THE REPORTER:
DEPOSI TI ON EXHI BI T 16

1:35 p. m

BY MS. MARTI NEAU:

Q

A
Q
A

Are you famliar, Dr. Hummer, with Exhibit 167
Yes.
And what's Exhibit 167?
That's the clearance tinme cal culation sheet for
Kil daire Farm at Maynard Road again for the date that
corresponds to the signal plan that we just | ooked at.
MR. STAM Excuse ne. Can you hold one
second? | may have the wwong one in front of ne, if
you'll just give ne a second.
MS. MARTI NEAU:.  Sure.
MR. STAM Wasn't the last one -- let's
see. Fifteen. Are we at 15 now or 167?
MS. MARTI NEAU: This is 16.
MR. STAM And it's Kildaire Farm at what?
M5. MARTINEAU:. It's Maynard and Kil daire.
MR. STAM  Sout hwest Maynard? | had that
as 15.
THE W TNESS: The signal -- |I'msorry.
MS. MARTI NEAU: The signal plan is 15.
We're now | ooking at the clearance sheet.

MR. STAM Ckay. | don't have that

800-486-9868
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docunent, but 1'Il get a copy |ater.

Take a | ook at Exhibit 16, which is the clearance tine
cal culations for the intersection in question, and can
you circle the yellow time that you just plotted on
Exhi bit 15?

Sure. That's for the westbound left. The cal cul ation
here is 3.0 seconds.

Can you tell -- so on Exhibit 16, the engi neer
calculating the yellowtime, what did they -- what did
they use as the speed? Did they use the assunmed --
what assuned speed did they use?

They used 20 m | es an hour.

s using 20 mles an hour standard practice for North
Carolina engineers for calculating left -- dedicated

l eft turn yellow tinmes?

Yes.

And what did they have for grade?

Zero percent.

And what did they have for perception-reaction tine
and decel eration rate?

It was 1.5 seconds and 11.2 feet per second squared
respectively.

We've already tal ked about that, and that was standard

practice for North Carolina traffic signal engineers,
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correct?

Yes.

And what does -- what was the cal culation result?
They calculated a tinme of 3.0 seconds for yellow.

Was the calculation of the yellow tinme as shown on
Exhi bit 15 done using good engi neering practices?
Yes.

MS. MARTINEAU. |1'mgoing to mark as 17 the
traffic signal plan for Kildaire and Cary dated June
23rd, 2010.

MR. STAM Hold on a second. Did you say
Kil dai re and Cary Parkway?

MS. MARTI NEAU: Kildaire Farm at Cary
Par kway .

MR. STAM Because | don't have that one in
front of me. OCkay. | got it. So this is 17?

MS. MARTI NEAU: Right.

MR. STAM All right. Got it.

MARKED BY THE REPORTER:

DEPOSI TION EXHI BI' T 17

1:39 p.m

Dr. Humrer, are you famliar with 17?
Yes.

VWhat is 17?2
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It is the signal plan for Kildaire Farmat Cary
Par kway dated June 23rd, 2010.
Okay. And can you nmake a line on the novenent west on
Cary taking a left onto Kildaire?
Sure. And that's that novenent there.
VWhat phase is that?
That is Phase 7.
Can you circle that --
Sure.
-- for us so we can identify it later

And what is the yellow tine shown for that
phase on Exhibit 177
That's 3.0 seconds.
And is 3.0 seconds in accordance with the Manual of
Uni form Traffic Control Devices?
Yes, it is.
And is that -- is your testinony there based on your
experi ence, education, and background as a traffic
si gnal engi neer?
Yes.

M5. MARTINEAU:. |'m going to now mark as
Exhi bit 18 the clearance tinme cal cul ati on that
corresponds with that intersection.

MARKED BY THE REPORTER:

DEPOSI TI ON EXHI BI T 18
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1:48 p. m
BY MS. MARTI NEAU.
Q Do you recogni ze Exhibit 187
A Yes.
Q And what is Exhibit 187
A It is the clearance tine calculation sheet for
Kildaire Farmat Cary Parkway from the date

corresponding to the signal plan.

140

Q Okay. |'Il represent that | have -- there's sone
yel | ow marki ng on this docunment, but can you go ahead
and circle the phase or the novenent that we're
tal ki ng about here?

Sure. That's westbound Cary Parkway, |eft turn.

Q Okay. And what assumed speed was used in determ ning
the yellow tinme?

That was 20 nmiles an hour.

Q And does using 20 mles an hour for assuned speed for
determning yellow tinme, is that acceptable North
Carolina traffic signal engineering practice?

Yes.
What did they use for perception-reaction tine and
decel eration time?

A. That was 1.5 seconds and 11.2 seconds feet per seconds
squared respective.

Q We al ready tal ked about that, and what was -- using

Veritext Corporate Services
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that clearance tinme cal cul ation, what is the
cal cul ated yell ow tine?

It's 3.0 seconds.

And that's what showed on the plan?

It is.

And so do you have an opinion of whether or not the
cal cul ations were done for Exhibit 17 west on Cary,

| eft on Kildaire using good engi neering practices?
They were, yes.

Okay. |I'mgoing to mark as an exhibit to your
deposition -- actually we need to | ook at anot her
novenent in this one. Can you | ook at north on
Kildaire, left on Cary?

Sure.

Can you draw that one and maybe put an arrow and a B
so we know that's the second one.

(Wtness conplied).

And what phase is that?

That i s Phase 5.

OCkay. So can you circle Phase 5 and put a line and a
B next to that so we know?

Sur e.

Okay. And what is the yellow tine cal cul ated for that
phase, Phase 5, that we've marked as B?

The chart shows yellow tine of 3.0 seconds.

Veritext Corporate Services
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And if you would then take a | ook at Exhibit 18 and
circle wwth a B the novenent that you just docunented
or just drew.

That's Kil daire Farm northbound, left turn.

And what is the speed used in the calculation by the
engi neer ?

It's 20 mles an hour.

And is using 20 mles an hour for a left -- for
determ ning a dedicated left -- the yellowtime for a
dedi cated left turn good traffic signal engineering
practices in North Carolina?

Yes.

And they had -- they used 1.5 and 11.2 for
perception-reaction tinme and decel eration rate
respectively, correct?

Yes.

We've already tal ked about that, and that is standard
practice in North Carolina, correct?

Yes.

And | don't know if we tal ked about the grade, but

t hey used a zero percent grade for the B novenent?
Yes.

The first one they used a one percent grade?

Yes.

Is it standard in North Carolina to use grade when

800-486-9868
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determ ning yellow times?
Yes. There is a grade correction in the yellow tine
fornmula. That's correct.
VWhat was the calculation for the B novenent that you
drew for this intersection?
3.0 seconds of yellow.
Do you have an opinion based on your educati on,
trai ning, and background as a North Carolina traffic
si gnal engi neer whet her the engi neer who cal cul at ed
the time used good engineering practices in making the
cal cul ati on?
They did, yes.

MS. MARTINEAU: |'m going to now mark as

Exhibit 19 -- there's two plans in Exhibit 19 so I'm

going to mark -- we'll do the earlier one first so
that is -- that's Lisa Mion's plan |'m going to mark
as Exhibit 19. Actually I'll mark both of them as
Exhibit 19, two plans. |1'mgoing to mark the Lisa

Moon signed and seal ed plan dated 10/5/06 foll owed by
t he Robert Zienba, Z-1-E-MB-A plan dated 2/17/2011.

MR. STAM Can you do it 19A and 19B?

M5. MARTINEAU: Sure. |I'magoing to wite
that right on here, 19A, 19B.

MARKED BY THE REPORTER:

DEPOSI TI ON EXHI BI T 19

800-486-9868
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1:45 p. m
BY MS. MARTI NEAU:
Q Okay. Dr. Hummer, if you would take a | ook at what
|'"ve marked as 19A. Do you recogni ze 19A?
A Yeah. That's the signal plan for Cary Parkway at High
House Road dated from 2006.
Q And can you -- you' ve seen this before, correct?
Yes.
Can you draw for me the novenent going north on Cary
taking a left on Hi gh House?
Yes. It's already highlighted.
Yeah, it's already highlighted in yell ow, but go ahead
and do it again.
(Wtness conplied).
Thanks. \What phase is that?
That is Phase 3.
If you would go ahead and circl e Phase 3.
Ckay.
What's the yellow tinme cal cul ated for Phase 3?

3.0 seconds.

o » O > O > O P

And is 3.0 seconds in accordance wth the Manual of
Uniform Traffic Control Devices?

Yes.

If you would take a | ook at the next plan which is

19B, and that is the Robert Zienba plan. Do you know

Veritext Corporate Services
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Robert Zi enmba?

He's a good friend of mne, yep.

Do you know himto be a North Carolina |licensed

pr of essi onal engi neer?

One of the best, yep.

Do you see his plan dated 2/17/20117

Yes.

What is it?

That is the signal plan for Hi gh House at Cary Parkway
from 2011.

Okay. |If you would then draw the novenment north on
Cary, left on Hi gh House for ne.

Sur e.

What phase is that?

That is Phase 3.

Coul d you circle Phase 3 on Exhibit 19B?

Sur e.

What is the calcul ated yellow tinme for Phase 3 on 19B?
It's 3.0 seconds.

Was that done in accordance with the Manual of Uniform
Traffic Control Devices?

Ri ght .

Then if we could take a | ook at the corresponding
clearance tinme sheet. 1'mgoing to mark that as

Exhi bit 20.

Veritext Corporate Services

800-486-9868 973-410-4050



o 0o~ W DN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Page 146

MARKED BY THE REPORTER
DEPGSI TI ON EXHI BI T 20
1:48 p. m

BY MS. MARTI NEAU:

Q Exhibit 20 is a two-page docunent. Do you recognize
Exhi bit 207
A. Yes. That's a clearance tine cal cul ati on sheet for

Cary Parkway and Hi gh House Road fromthe tinme
corresponding to the 2006 signal plan.

Q And what's the next page? Which one is that?

A. The next page on Exhibit 20 is the clearance tine
cal cul ation, Cary Parkway and Hi gh House Road from
2010 which corresponds to Exhibit 19B, Rob Zi enba

signal timng plan

Q Can you circle for nme the novenent that you just drew

on Exhibit 19A and B?

Sur e. That's the northbound | eft turn.

OCkay. And based on -- and in the 2005 -- strike that.

The 2000 -- in Lisa Moon -- let ne ask it -- the one

with Lisa Moon's nane on it, what is the speed she
used in plugging in the left turn yellow tine
cal cul ati on?

Twenty m | es an hour.

Again, you already testified that that is -- it's your

opi nion that that is standard practice in North

800-486-9868
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Car ol i na?

Yes.

Al right. And what is -- what did she use for
perception-reaction tinme and decel eration?

1.5 seconds perception-reaction tinme, 11.2 feet per
second decel eration rate.

That's standard practice in North Carolina?

Yes.

VWhat was the value that she got for the yellow tinme?
Was 3.0 seconds.

And do you have an opi ni on whet her or not Lisa Moon
used good engi neering practices when cal culating the
yellow time for Exhibit 19A?

She did, yes.

If you would take a | ook at the second page where it
has Zienmba's | think initials there, do you see that?
Yes.

Al right. And if you could circle the nmovenent that
you docunented on 19B.

Sur e.

That was north on Cary, left on Hi gh House?

Yep.

VWhat speed did he use for an assuned speed for

cal culating the yellow tinme?

It was 20 m |l es an hour.

800-486-9868
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And again do you have -- is that using 20 mles an
hour an accepted practice --

Yes.

-- at that time for North Carolina traffic signal
engi neers?

Yes.

VWhat was the val ue again he used for
perception-reaction tinme and decel eration rate?

He used eleven -- 1.5 seconds perception-reaction
time, 11.2 feet per second squared decel eration rate.
VWhat is the calculated yellow time that he came up
with?

He cal cul ated 3.0 seconds as wel|.

Do you have an opi nion whether or not M. Zienmba used
good engi neering practices when determ ning the |length
of the yellowtinme for the novenent shown on 19B?

He did, yes.

M5. MARTI NEAU. Ckay. Finally I want to
mark as an exhibit 21. Twenty-one is the 1991 signal
plan. 1t's a two-page docunent.

MARKED BY THE REPORTER:

DEPOSI TION EXHI BI T 21

1:52 p.m

Dr. Hummer are you famliar with Exhibit 21?
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Yes.

Okay. VWhat is Exhibit 217

It's the signal plan for Western Boul evard at -- which
is the sane thing as Cary Town Boul evard, at
Convention Drive.

VWhat's the date of this signal plan?

That is signed May 31st, 1991.

Okay. Are you famliar with what traffic signal
engineers in North Carolina need to do in order to
determ ne what the speed |limt is when they're going
to be designing a signal plan?

Yes.

VWhat's the typical -- what's your understanding of the
typi cal practice back in 19917

To determine a speed |imt?

Yes.

Is to take a speed -- do a speed study, which is to
collect sone data on the speeds at sonewhere on the
stretch of road that we're interested in, analyze

t hose data, determ ne the 85th percentile, and
typically the speed limt is set sonewhere around the
5th percentile. O course, we have to round fromthe
actual nunmbers to the next nearest five or -- in North
Carolina next al nost nearest ten with their speed

limt practices.
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Do you know what's required in order to change a speed
limt in terms of do you know how -- do you know
what's required in order to change a speed limt in
terns of state |aw, ordinance and/or posting?

Yes. To change -- to post or change a speed limt
requires a state law and a | ocal ordinance to be
passed and then the engi neering activities order a
sign, get the sign out there and get it posted.

Do you know what the | egal speed linmt was on Cary
Town Boul evard, then known as Western Boul evard

Ext ensi on back in 19917

It was 35 miles an hour.

VWhat was the -- what are the through yellow tines for
traveling on Western Boul evard?

The t hrough novenents at Western Boul evard woul d be
Phases 2 and 6, so the second page of Exhibit 21 with
the timng chart for Phase 2 and 6 shows those yell ow
intervals to be 4.0 seconds.

Okay. And are those tines in accordance with the
Manual of Uniform Traffic Control Devices?

Yes, they are.

VWhat are the yellow tinmes for the through novenents on
Convention Drive to Principal Lane as shown on

Exhi bit 217

The t hrough nmovenents on Convention Drive would be

800-486-9868
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Phase 3 and Phase 4. Phase 3 is the northbound. The
yellow time there is 5.0 seconds, and Phase 4 is the
sout hbound novenent, and the yellow tinme there is 4.5
seconds.

Q Okay. Are those yellow tinmes in accordance with the
Manual of Uniform Traffic Control Devices?
Yes, they are.
What is Phase 5 and Phase 17

A Phase 5 and Phase 1 are the left turn novements from
Cary Town onto Convention Drive.

Q Okay. And what is the yellow tine for -- calcul ated

for Phase 5?

That is 4.0 seconds.

And Phase 17

s 4.5 seconds.

Are those tinmes in accordance with the Manual of

o » O P

Uniform Traffic Control Devices?
Yes.
If you would take a | ook at what |'m marking as
Exhi bit 22.
MARKED BY THE REPORTER:
DEPOSI TI ON EXHI BI T 22
1:56 p.m
BY MR STAM

Q What is Exhibit 227

Veritext Corporate Services
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It is the clearance tinme sheets, the calculations for
West ern Boul evard at Convention Drive dated May 20t h,
1991.
Okay. And what are the -- okay. Do those show the
vari ous phases?
They do, yes.
Can you circle phase -- let's see. There's Phases 1
through 6. | guess we're m ssing sone -- are we
m ssi ng sone phases?
| think they're all there.
And can you -- for the straight-through phases going
on what was then called Western Boul evard Extensi on,
by | ooking at the clearance tinme sheet, do you have an
opi ni on of whether or not the traffic signal engineer
used good engi neering practices when determ ning the
| ength of the yellow tinmes for the phases we just
di scussed?
Yes, | do. That would be Phase 2 and Phase 6, the
t hrough novenents eastbound and west bound. This
cl earance sheet from 1991 is not as clear as the other
ones, the later ones we | ooked at, but there's stil
enough information to make a judgnent here.

They do show that the grade is zero percent
In their calculations, and that's hel pful. Wat they

don't show, the perception-reaction tine or the
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decel eration rate that went into the cal cul ati on, but
we can back cal cul ate and get back to what we think
they used for those values, so what this sheet does
show is the mnimumyellow time of 3.6 seconds for
Phase 2 and Phase 6. Mninumyellowis really the
sane thing as the result of the ITE formula
calculation. |If we use that fornula with a
perception-reaction tinme of one second and a
deceleration rate of 10 feet per second squared, which
my understanding is those were nore accepted val ues
back in 1991, then we do calculate a result of 3.6
seconds. One second perception-reaction tinme, 10
seconds deceleration time are fine to use.

They're well within the bounds of standard
practice. In this case, the sheet tells us that the
engi neers recomended yellow time for both Phase 2 and
Phase 6 as 4.0 seconds, and that is well within the
standard, so ny conclusion here is they net the
standard for acceptabl e engi neering practice.

What about the other phases that we | ooked at, three,
four, and five?

Yes. That they did as well, sort of doing it that
sanme -- that sane thought process. |It's different at
this intersection fromthe other ones that we | ooked

at in the sense that this was before the task force
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and before. Before we were using the -- really the
sane procedure that we came to use later in the 2000s,
but still those values are within the standard

engi neering practice for their tine.

Okay. And would that also be true with -- did we | ook
at Phase 1? | know this intersection, it didn't

i ndi cate on the order what phase we needed to | ook at.
What ' s Phase 17

Phase 1 is the left turn -- westbound left turn that
woul d be turning from Cary Town Boul evard onto
Convention Drive going south.

Okay. And is -- when you |l ook at Exhibit 22, can you
tell by Exhibit 22 or do you have an opinion | ooking
at 22 whether or not the engi neer used good

engi neering practices in determning the yellow tine
for that phase?

Yes, they did.

Okay. And then finally if you would take a | ook at
what's already been marked as -- by

Plaintiff as the |ast exhibit, exhibit --

Their last exhibit was Exhibit 12.

Yeah, Exhibit 12. 1In review ng Exhibit 12, does
Exhibit 12 -- it's entitled North Carolina Departnent
of Transportation, Division of Hi ghways, Traffic

Engi neering and Safety Systems Branch, standard
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practice for conpliance with traffic signal and

el ectrical dash programm ng detail plans. Do you see
t hat ?

Yes, | do.

At the bottomof that first page, does it outline what
NCDOT's practice is regardi ng when a signal plan
shoul d be updated?

Yes, it does.

VWhat is the NCDOT -- according to this docunent, what
is NCDOT's standard practice for updating signal

pl ans?

In that paragraph -- and if | may just read it so |
don't msstate --

Sur e.

Starting with the second sentence, therefore, prior to
begi nning traffic signal or roadway construction, the
division traffic engi neer should check the seal date
of the traffic signal and electrical progranm ng
detail plans. |If the plans are nore than two years
old or if traffic patterns have changed, the division
traffic engi neer should request the ITS and signals
unit review the plans for conpliance with current
practices.

And, Dr. Humrer, do you have any idea why

M. Ceccarelli was in the roadway at the tinme the
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light in his direction of travel turned yell ow?
| have no idea.
Okay. And so you don't know whether or not
M. Ceccarelli could have stopped at the decel eration
rate of 11.2 feet per second using a reaction tine of
1.5 seconds prior to entering the intersection or not
at the time he first turned -- at the tinme he first
observed the light turn yell ow?
| don't know that.
Al right. Thank you, sir. Those are the questions I
have for you.

MR. STAM Just a very few.

RE- EXAM NATI ON

Looking at that last exhibit, Dr. Hunmer, you're
assuming a 35 mle per hour speed limt?

|'"msorry. The last --

Exhi bit 21 and 22.

l"msorry. | still have Exhibit 12 here. Hang on a
second. Ckay.

Were all the answers to the questions you gave to
Ms. Martineau assumng a speed |imt of 35 mles an
hour on Western Boul evard headed east through that

I ntersection?

Yes.
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VWhen did you live in Cary?
From 1992 to 2007.
And where did you live from 2007 till you noved to
M chi gan?
I n downt own Ral ei gh.
Have you travel ed that section of road many tines?
Sur e.
"Il call it Cary Town Boul evard?
Sur e.
Do you know what the speed Iimt was in 2009 on that
section?
| don't renenber that, no.
Okay. You're famliar with the -- strike that.

Are you famliar with AASHTO?
Yes.
What i s AASHTO?
That's the Anmerican Association of State H ghway and
Transportation O ficials. |It's basically the group of
the 50 state DOTs.
Are you famliar with their 2004 vol une of policy of
geonetric design of highways and streets?
Yes. | tried to refer to it earlier in my deposition,
yes.
Let nme quote a sentence from Page 110.

MS. MARTI NEAU: Hol d on a second. He's

800-486-9868
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going to grab it.
THE W TNESS: Okay. |'ve got it.

BY MR, STAM

Q | think it's Page 110 t hrough Page 111. You see the
sentence a brake reaction tinme of 2.5 seconds?

A Oh, yeah. It's kind of in the m ddle of Page 111.
There's a sentence that starts a brake reaction tine
of 2.5 seconds.

Q Woul d you read that sentence?

A Sure. A brake reaction tine of 2.5 seconds is
consi dered adequate for conditions that are nore
conpl ex than the sinple conditions used in | aboratory
and road tests but is not adequate for nobst conpl ex

conditions encountered in actual driving.

Q That refers to brake reaction tinme. |Is that the
sane -- they're using it -- brake reaction tine, is
that the same -- what you were referring to previously

I n your deposition as perception-reaction tinme?

A It's the same term but it's in a different context.
What they're tal king about here on page -- in that
sentence in particular is reacting to an unexpected
stimulus, which is usually sonmebody com ng over a
hill, around a curve and encountering a stopped
vehi cl e ahead, maybe an aninmal in the road, maybe a

pedestrian wal ki ng across the road.

Veritext Corporate Services
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That's different fromthe yellow tine case
that we're tal king about for nobst of today where the
stimulus is expected, that is the driver has
undoubt edly | ooked up and noticed that there's a
si gnal ahead and probably noticed that the green has
been on for a while. So the termis naned the sane,
but the context is different, this sentence, from what
we' ve been tal king about.

Early on in your deposition you tal ked about yell ow
change -- yellow lights nust command respect.

Yes.

Okay. What is the origin of that assunption?

Oh, | don't know. That goes back through the MJTCD
for as many editions as | can renmenber. | think
studied the 1978 edition in ny school days and | think
it was in there then, and it probably goes back nany
editions before then. |It's the drivers need to take
our traffic control devices seriously if the road
systemis going to function.

Is there a problemif drivers run a yellow |ight?

In what sense run a yellow light? | don't understand.
Is there a safety problemif a driver enters the

I ntersection when the light is yell ow?

There should not be. W -- | don't like to think in

ternms of that there's safety problemor not safety
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problem It's a continuum There's situations that
are nore safe and |l ess safe. |It's probably nore safe
to pass the stop bar on green than yell ow, but
entering the intersection, which is to say passing the
step bar on yellow, is not drastically unsafe. Let's
put it that way.

Go to your Exhibit 13.

Are we done with AASHTO?

Yes.

Okay. Exhibit 13. Got it.

Looki ng at Phase 5, which is | understand the |eft
turn into Meeting Place, is the yell ow change interval
3.2 and red clearance 3.3?

That is correct, yes.

So addi ng up -- they cone consequentially, so adding
them together is 6.5 seconds when conflicting traffic
woul d be protected | guess. |Is that right? 6.5
seconds conbi ned between the yell ow change and the
red -- all-red clearance.

Well, yeah, sure, and that's -- and the sanme thing as
to green. It's -- the green arrow for that novenent
as well is conflicting traffic which is westbound

t hrough, north and sout hbound through, north and

sout hbound |l eft. Those novenents all have to stay

stopped during that time. That's correct.
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Purely for safety considerations, would it be any
different if the yell ow change interval was, say, 4.2
and the red clearance was 2.3 adding up to 6.5
seconds?

It probably would make a difference in |ong run
average of nunber of collisions and probably for the
wor se since these are the standard practice sort of as
we' ve been tal king about uniformty and all that and
such, so probably makes a difference and probably
makes thi ngs worse.

Well, suppose that it was not just at this

i ntersection but for every intersection in Cary in
North Carolina if they added a second to the yell ow
change and decreased a second for the all-red

i nterval

Wll, the all-red interval is extrenely inportant in
Its own regard, and we haven't tal ked about it here
today, and ny understanding was that it wasn't a big
part of this case, but we just can't go around taking
seconds away fromall-red intervals and expect there
not to be an effect fromthat, either, so, you know,
we could delve into the why 3.3 seconds of all-red at
the end of that phase, but ny suspicion is there's
very good reasons for that and harmto be done if we

are taking away tinme fromthat part of the phase.
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MR. STAM | think I'"'mfinished if you'l
just give me 30 seconds to | ook over ny notes.

MS. MARTI NEAU:  Sure.

MR. STAM |I'msorry. | do have one nore

guestion, and |I have a big | awn nower outside ny

wi ndow.
MS. MARTI NEAU. We can hear you fine.
BY MR. STAM
Q Thi nki ng about Lori MIllette's intersection at

nort hbound on Kildaire turning |left on Cary Parkway,
what is the designed speed associated with a 3.0
second yel | ow change interval ?

MS. MARTINEAU: |'mgoing to object to the
formof the question, but go ahead. Which one is it
agai n?

MR. STAM Let nme give you two things to
|l ook at. One is Lori MIllette's intersection.

MS. MARTI NEAU: VWhich is what?

MR. STAM The second one is Exhibit 6.

MS. MARTI NEAU:. What's Lori Mllette's
I ntersection?

MR. STAM  Which is north on Kildaire, left
on Cary Parkway, and if you would take out Exhibit 6.

THE W TNESS: Okay.

BY MR. STAM

800-486-9868
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VWhat is the designed speed associated with the 3.0
second yell ow change interval ?

MS. MARTI NEAU. Objection to the form of
t he question, but go ahead and answer.

THE W TNESS: Yeah. | think that --

Directing your attention particularly to Equation 8.
The designed speed is the speed we use to put together
things like turn radius and curb radius and verti cal
al i gnments and such so it's sonetines used in this
context defining yellow. In the case of standard
practice in North Carolina, they tend to use the speed
limt rather than the designed speed.
Let ne use a different termthat we' ve al ready used
today. What is the approach speed associated with a
3.0 second yell ow change interval ?

MS. MARTI NEAU:. For the left-hand turn of
Ms. MIllette's intersection?

MR. STAM  Yes.

THE WTNESS: | believe that is 20 mles an

hour .

s Equation 8 the way you could work the equation
backwards according to the ITE interval fornula?

It appears to be solving it backwards, yes.
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Q And you don't have a cal culator there, but |I'm going
to represent to you if you work that backwards, it
woul d be 22.9 mles an hour, so the question that |
have, if that's correct, if Lori MIllette was goi ng 23
m | es an hour approaching that intersection, did she
have enough stopping di stance or enough tinme to

proceed through the intersection reasonably and

safely?

MS. MARTI NEAU:. (Objection to the form of
t he question because we don't -- you didn't tell us
where she was when she saw the yellow light. How far

away was she fromthe stop Iine or where was she in
relation to her stopping distance?

MR. STAM Well, that's the question by
opposi ng counsel is where was she and | woul d say
that's the problemwi th the entire approach of the
city on this, but wherever Dr. Hummer would want to
posit that she was. We know she was going 23 mles
per hour when the canera clicked her. That's what we
know. That's right at the stop bar | guess.

THE W TNESS: Yeah.

BY MR STAM

Q Is it possible that she got caught in the dilema
zone?

A It's possible that she was driving too fast in the
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wrong place and made the wong decision. Typically a
driver's driving faster than we assune and in many

pl aces on that approach can get through the signal
hol di ng their speed, not having to speed up but just
hol di ng their speed and get past the stop bar before
the light turns red.

Since we don't know whet her she was decelerating to 23
or accelerating to 23, could she proceed at 23 mles
an hour safely and legally through the intersection?

| have no idea. That totally depends on where she was
when the yell ow came up.

| have no further questions.

MS. MARTI NEAU: Okay. Thank you.

MR. STAM Thank you very nuch

MS. MARTINEAU: 1'll nmke sure you get a
copy of the exhibits.

MR. STAM Thank you. And tell the court
reporter he or she is very patient, and, Dr. Humer, |
| earned a | ot.

COURT REPORTER: Would you like to order
the transcript?

MR. STAM Yes. | want it e-mailed and |I'm
not sure | know the different term nol ogies, but --

MS. MARTI NEAU: Do you |ike the E-Trans?

Do you have E-Trans or PDF?
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COURT REPORTER:  Yes.
MR. STAM Yeah, and a conpressed
four to a page.
M5. MARTINEAU:. 1'd just like the E-Trans
ts.
(Deposition concluded at 2:19 p.m

Si gnature of the wi tness was requested.
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BRI AN CECCARELLI and LORI

M LLETTE, individually and

as class representatives,
Plaintiffs,

VS. Case No. 10-CVS-019930

TOMWN OF CARY,

Def endant .

VERI FI CATI ON OF DEPONENT

I, having read the foregoing exam nation
under oath consisting of ny testinony at the
aforenentioned tinme and pl ace, subject to the changes
In the attached errata sheet, do hereby attest to the

correctness and truthful ness of the transcript.

Joseph E. Hummer, Ph.D., P.E.

Dat ed:
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CERTI FI CATE OF NOTARY
STATE OF M CHI GAN )

) SS
COUNTY OF WAYNE )

|, HELEN F. BENHART, certify that this

deposition was taken before ne on the date

her ei nbefore set forth; that the foregoing questions
and answers were recorded by nme stenographically and
reduced to conmputer transcription; that this is a
true, full and correct transcript of ny stenographic
notes so taken; and that | amnot related to, nor of
counsel to, either party nor interested in the event

of this cause.

HELEN F. BENHART, CSR-2614
Not ary Publi c,
Wayne County, M chigan.

My Conmi ssion expires: 7/7/14
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1 BRIAN CECCARELLI and LORI

2 MILLETTE, individually and

3 as class representatives,

4 Plaintiffs,

5 vs. Case No. 10-CVS-019930

6

7 TOWN OF CARY,

8 Defendant.

9 /

10

11

12

13 VERIFICATION OF DEPONENT

14

15 I, having read the foregoing examination
16 under oath consisting of my testimony at the

17 aforementioned time and place, subject to the changes
18 in the attached errata sheet, do hereby attest to the
19 correctness and truthfulness of the transcript.
20
21
22
23
24 Joseph E. Hummer, Ph.D., P.E.
25 Dated:

Veritext Corporate Services
800-227-8440 973-486-9868
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