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              ELIZABETH A. GEORGE, Ph.D. 1 

  of lawful age, Witness herein, having been first 2 

  duly cautioned and sworn, as hereinafter 3 

  certified, was examined and said as follows: 4 

                  DIRECT EXAMINATION 5 

  BY MR. STAM: 6 

          Q.   My name is Paul Stam.  I represent 7 

  Brian Ceccarelli and Lori Millette, the 8 

  plaintiffs in this case.  I hand you what's 9 

  been premarked as Plaintiffs' Exhibit 1 and 2 10 

  for your deposition and ask if you have 11 

  prepared or seen those before? 12 

          A.   Yes, I have. 13 

          Q.   And is this an affidavit you've 14 

  previously given in the case -- 15 

          A.   Yes. 16 

          Q.   -- as Number 1, and Number 2, your 17 

  curriculum vitae? 18 

          A.   Yes. 19 

          Q.   All right.  First, is your -- 20 

  please state your name, and is your address 21 

  correctly stated on your curriculum vitae? 22 

          A.   Yes.  Elizabeth A. George, and 23 

  those are my current work and home addresses. 24 

          Q.   And that's in Springfield, Ohio?25 
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          A.   Springfield, Ohio. 1 

          Q.   Now, I understand there may be one 2 

  slight update on your curriculum -- CV? 3 

          A.   Yes.  Since last year the 4 

  university promoted me from assistant -- or 5 

  sorry, associate professor to professor. 6 

          Q.   What university is that? 7 

          A.   Wittenberg University. 8 

          Q.   All right.  And if you would 9 

  describe your training, education, and 10 

  experience to become a professor at Wittenberg 11 

  University. 12 

          A.   Okay. 13 

          Q.   First your education and training. 14 

          A.   I have a bachelor's degree in 15 

  physics from the University of Arizona. 16 

  Master's in medical physics from the University 17 

  of Colorado.  And a Ph.D. in physics from the 18 

  University of Wisconsin.  And I have 19 

  postdoctoral experience at the University of 20 

  Wisconsin.  And I've taught physics at the 21 

  college level for nearly twenty years now. 22 

          Q.   All right.  How old are you? 23 

          A.   I'm fifty-one. 24 

          Q.   Do you -- what is your position at25 
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  the university? 1 

          A.   I teach physics, and I'm also 2 

  department chair of the physics department at 3 

  Wittenberg. 4 

          Q.   All right.  What are your duties 5 

  as department chair? 6 

          A.   I manage the personnel of the 7 

  department, which is four other faculty 8 

  members, and then administrative assistant.  I 9 

  manage the budget for the department.  I 10 

  schedule courses.  I make sure equipment is 11 

  taken care of for the laboratories.  There are 12 

  lots of other things. 13 

          Q.   What do you teach and how often do 14 

  you teach? 15 

          A.   I teach -- I share a position with 16 

  my husband so I actually teach half time, which 17 

  is an average of three courses a year.  I teach 18 

  all levels of physics from introductory physics 19 

  for science and engineering majors all the way 20 

  up through upper level physics courses. 21 

          Q.   All right.  Let's first talk about 22 

  upper level physics.  Do you have a particular 23 

  concentration in physics? 24 

          A.   I am a nuclear physicist by25 
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  training, an experimental nuclear physicist 1 

  and -- so at the upper level I tend to teach 2 

  laboratory courses and courses in nuclear 3 

  physics, particle physics.  But I've also 4 

  taught courses on optics and electronics.  And 5 

  I've taught upper level mechanics courses and 6 

  quantum mechanics courses. 7 

          Q.   All right.  When you talk about 8 

  mechanics courses, to what do you refer? 9 

          A.   Mechanics is the branch of physics 10 

  that deals with motion and the causes of 11 

  motion. 12 

          Q.   Okay.  And nuclear physics, is 13 

  that particularly related to very tiny, small 14 

  particles? 15 

          A.   Yes.  Nuclear physics deals with 16 

  the fundamental particles that make up the 17 

  atom. 18 

          Q.   All right.  How are the rules of 19 

  motion or -- do you call them rules of motion? 20 

          A.   Laws of motion. 21 

          Q.   Okay.  How do they compare in 22 

  nuclear physics compared to the physics if I 23 

  wanted to move this table? 24 

          A.   Well, in nuclear physics actually25 
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  the laws of motion are very similar to the laws 1 

  of everyday objects.  You only see a difference 2 

  when you're dealing with objects that are up 3 

  very close to the speed of light, and actually 4 

  in the atomic nucleus, the particles are not 5 

  moving close to the speed of light, generally. 6 

  There are a few exceptions. 7 

          Q.   I'm not going to go through all 8 

  your publications, but have they typically been 9 

  on -- there appears to be several dozen 10 

  publications; is that correct? 11 

          A.   Yes. 12 

          Q.   And what is the general subject 13 

  upon which you publish? 14 

          A.   The general subject is nuclear 15 

  physics, is the forces and the causes of decay 16 

  in atomic nuclei. 17 

          Q.   All right.  The -- we're not going 18 

  to be requesting opinions on nuclear physics 19 

  today, but we are -- we will be requesting 20 

  opinions on kinematics or mechanics, the laws 21 

  of motion. 22 

          A.   Uh-huh. 23 

          Q.   So what is your experience in 24 

  teaching those subjects?25 
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          A.   I have taught the kinematics, the 1 

  laws of motion, mechanics in general, that's 2 

  the general discipline that covers the laws and 3 

  the causes of motion, is typically taught in 4 

  the first course that science and engineering 5 

  majors take at the college level, and I've 6 

  taught that course, I'd have to look back 7 

  exactly, but probably six or seven times to 8 

  different groups of students.  And then because 9 

  the laws of motion are so fundamental, they 10 

  come up over and over again in following 11 

  courses so nearly -- pretty much every semester 12 

  I'm teaching a course that at least uses these 13 

  laws of motion. 14 

          Q.   You mentioned that you teach 15 

  engineering majors.  Is physics a prerequisite 16 

  for the understanding of engineering? 17 

          A.   Yes.  Wittenberg doesn't -- 18 

  doesn't give engineering degrees, but 19 

  Wittenberg has what's called a dual degree 20 

  program where students attend Wittenberg for 21 

  three years and then go to an engineering 22 

  school for two years, and those students are 23 

  required to take a year of physics, and that 24 

  includes the introductory course in which25 
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  mechanics is taught. 1 

          Q.   And why would engineering students 2 

  be required to take a course in physics? 3 

          A.   Because engineers -- since 4 

  engineering is based on the way nature works 5 

  and the laws and the models for how nature 6 

  works, they need to understand those at a basic 7 

  level in order to apply them in the real world. 8 

               MS. MARTINEAU:  Objection.  Move to 9 

  strike. 10 

  BY MR. STAM: 11 

          Q.   Is engineering the application of 12 

  physics and other sciences? 13 

          A.   Yes. 14 

               MS. MARTINEAU:  Objection again. 15 

  BY MR. STAM: 16 

          Q.   And just -- 17 

               MS. MARTINEAU:  Lack of foundation. 18 

  I'm sorry. 19 

  BY MR. STAM: 20 

          Q.    -- for your understanding, 21 

  objections will be considered later by a 22 

  judge -- 23 

          A.   Uh-huh. 24 

          Q.   -- who will decide whether or not25 
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  you're qualified to explain the relationship, 1 

  in this case, for example, between physics and 2 

  engineering. 3 

               Is it possible to have a correct 4 

  engineering solution that actually violates the 5 

  laws of motion in the universe? 6 

               MS. MARTINEAU:  Objection.  Lack of 7 

  foundation. 8 

               THE WITNESS:  Correct, no, because it 9 

  would not apply to the real world.  It wouldn't 10 

  work in the real world. 11 

  BY MR. STAM: 12 

          Q.   Okay.  Now, you're familiar 13 

  through your affidavit, which is Deposition 14 

  Exhibit 1, with what this case is about 15 

  generally; and my question is not your 16 

  affidavit yet but just on the subject.  This 17 

  calls for a certain amount of knowledge of 18 

  physics or math and mathematics; and the 19 

  question is, at what level would the laws of 20 

  physics necessary to understand your 21 

  affidavit -- your affidavit be taught?  Is that 22 

  a postgraduate -- postdoctoral course, graduate 23 

  course, college course, freshman high school, 24 

  or what?25 
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          A.   The laws of motion that are 1 

  required to understand the affidavit are taught 2 

  in the very first college course that typically 3 

  science and engineering majors take.  It's also 4 

  often taught in high schools. 5 

          Q.   Okay.  And is this branch -- is it 6 

  usually referred to as mechanics or kinematics? 7 

          A.   Mechanics is the general term for 8 

  the area of physics that deals with the causes 9 

  in nature of motion.  Kinematics is 10 

  specifically describing motion without worrying 11 

  about what the cause of the motion is.  If you 12 

  include the cause of the motion, then that's 13 

  called dynamics. 14 

          Q.   Okay.  Addressing your affidavit, 15 

  which is Plaintiffs' Deposition Exhibit 1, do 16 

  you recall signing that and swearing to that 17 

  December 5th, 2011? 18 

          A.   Yes. 19 

          Q.   And we're going to have an 20 

  opportunity for you to explain it in greater 21 

  detail, but has anything changed in your 22 

  opinion with regard to this affidavit? 23 

          A.   No. 24 

          Q.   All right.  Would you -- do you25 
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  have an opinion -- do you know what a dilemma 1 

  zone is? 2 

          A.   Yes. 3 

          Q.   Okay. 4 

          A.   Yeah. 5 

          Q.   All right.  Do you have an opinion 6 

  satisfactory to yourself based on your 7 

  training, education, and experience concerning 8 

  whether a vehicle traveling at a given speed 9 

  requires a certain distance to stop safely? 10 

          A.   Yes. 11 

          Q.   All right.  And what is that 12 

  opinion? 13 

          A.   Sorry.  Are you asking specific -- 14 

  in a specific case or for the general -- 15 

          Q.   Thank you.  Good clarification. 16 

  If you would discuss that in general first -- 17 

          A.   Okay. 18 

          Q.   -- and then if you would opine on 19 

  that subject specifically as it relates to the 20 

  two intersections that you have examined or -- 21 

  examined the facts concerning in Cary, North 22 

  Carolina. 23 

          A.   Okay. 24 

          Q.   But if you would explain in25 
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  general how you arrived at your conclusions. 1 

          A.   Okay.  This is easier if I explain 2 

  a little bit about the laws of motion, and so I 3 

  will probably need to write a few equations if 4 

  that's all right. 5 

          Q.   As long as you explain -- 6 

          A.   Right. 7 

          Q.   -- the equations and what the Ps 8 

  and Qs mean. 9 

          A.   Yes.  So -- 10 

               MS. MARTINEAU:  Are we talking, just 11 

  for clarification, general first?  Is this your 12 

  general -- 13 

               THE WITNESS:  General first. 14 

               MS. MARTINEAU:  Okay. 15 

               THE WITNESS:  General first, right. 16 

               MS. MARTINEAU:  And then before you 17 

  go into -- after she's done with the general, will 18 

  you ask her what your specific question is? 19 

               MR. STAM:  Yes, I will. 20 

               MS. MARTINEAU:  Thank you.  Go ahead. 21 

               THE WITNESS:  Okay.  So to determine 22 

  the distance that a vehicle needs in order to stop 23 

  safely, that's based on concepts of velocity and 24 

  acceleration.25 
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               And velocity is defined as 1 

  distance -- distance over time or -- the technical 2 

  physics term is displacement over time. 3 

               And the acceleration -- the average 4 

  acceleration is equal to the change in velocity 5 

  over time.  So change in velocity over time. 6 

  BY MR. STAM: 7 

          Q.   Now, could you say what those 8 

  different letters mean -- 9 

          A.   Yes. 10 

          Q.   -- in case -- 11 

          A.   Yeah. 12 

          Q.   -- counsel are not familiar -- in 13 

  case I'm not familiar with what they mean? 14 

          A.   Okay.  So we represent velocity 15 

  with a V and displacement is X and T is time. 16 

  And then when I write acceleration, A, that's 17 

  always an average acceleration.  And then this 18 

  means change in velocity over time. 19 

               If we're talking about 20 

  deceleration, which we are going to be braking 21 

  to a stop, then we can write that deceleration 22 

  as the velocity that the object starts with, V 23 

  not or V zero, minus the velocity the object 24 

  ends up with divided by time.  So that's the25 
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  change in velocity over time.  And it depends 1 

  on the starting velocity and the initial 2 

  velocity of the object and the time it takes to 3 

  go from the initial to the final velocity. 4 

               So if we combine those equations 5 

  and do a little bit of algebra, which I assume 6 

  I can skip, we come up with an equation that 7 

  relates the object's initial and final 8 

  velocities to the acceleration and the distance 9 

  it travels.  So the square of the initial 10 

  velocity minus the square of the final velocity 11 

  is equal to two times the object's acceleration 12 

  times the distance it travels while it's 13 

  decelerating from its initial velocity to its 14 

  final velocity. 15 

               And so if a car is going to stop, 16 

  say, then the final velocity is zero and so 17 

  there's a relationship between the initial 18 

  speed of the object just before it starts 19 

  decelerating and the rate of deceleration and 20 

  the distance it travels.  And so -- 21 

          Q.   So a vehicle that's decelerating 22 

  cannot -- you cannot assume it will be going at 23 

  its original speed the entire time? 24 

          A.   That's right.  Right.  If the25 
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  vehicle decelerates to a stop, then over the 1 

  time it's decelerating it actually averages the 2 

  mean.  The average is the -- is half of the 3 

  initial velocity actually. 4 

          Q.   Okay. 5 

          A.   So if the car starts out with a 6 

  certain speed, say, and we know what that is, 7 

  then the distance that it travels before coming 8 

  to a stop depends on the square of the initial 9 

  velocity divided by twice whatever the 10 

  acceleration is or the deceleration in this 11 

  case. 12 

          Q.   Is that 2a at the bottom? 13 

          A.   That's a 2a at the bottom. 14 

          Q.   Okay.  All right.  Now, are there 15 

  other factors, perception time -- 16 

          A.   Yes. 17 

          Q.   -- slope of the -- 18 

          A.   Right.  So -- 19 

          Q.   How do other factors enter into 20 

  the equation? 21 

          A.   So this assumes that -- this is 22 

  only the distance that's traveled while the car 23 

  is braking, and this is assuming that there's 24 

  no -- that the road is flat and so the only25 
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  deceleration of the car comes from the braking. 1 

               If the object -- the car -- if it 2 

  takes some amount of time for the car to begin 3 

  to slow down, in other words, if it takes some 4 

  amount of time for the driver to perceive that 5 

  a light has changed and move the foot from, 6 

  say, the accelerator to the brake, then the car 7 

  will be traveling at that initial speed for 8 

  some amount of time and so the distance that's 9 

  traveled is going to be greater.  So there will 10 

  be the distance that's traveled while braking 11 

  which is this V not squared over 2a term and -- 12 

          Q.   When you say V not, is not like 13 

  zero? 14 

          A.   Zero.  Yeah.  Sorry.  That's the 15 

  initial -- that's the speed that the object is 16 

  traveling when it begins to decelerate -- 17 

          Q.   Okay. 18 

          A.   -- V not or V zero. 19 

          Q.   Divided by twice the rate of 20 

  accel -- 21 

          A.   Acceleration, right. 22 

          Q.   Right. 23 

          A.   And that just comes from the 24 

  definitions of velocity and acceleration.25 
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          Q.   And is that true throughout the 1 

  universe? 2 

          A.   Yeah.  As long as you have an 3 

  object that's not moving near the speed of 4 

  light -- 5 

          Q.   All right. 6 

          A.   -- yes. 7 

          Q.   Has anybody found anyplace on 8 

  earth where that is not true? 9 

          A.   No, not as far as I know.  The 10 

  only -- the only assumption that goes into this 11 

  is that the car is decelerating at a constant 12 

  rate. 13 

          Q.   Okay.  And, of course, the 14 

  perception time? 15 

          A.   And so -- yeah.  Then -- 16 

          Q.   What do those letters mean that 17 

  you have?  T, what is T? 18 

          A.   So T sub P is the perception time. 19 

  That's the time it takes the driver of the car 20 

  to actually begin to brake, and so at that -- 21 

  during that time the car is not slowing down, 22 

  the car is still traveling at its initial speed 23 

  V not. 24 

               And so if you go back to the25 
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  definition of velocity and displacement or 1 

  distance, then the distance that's traveled 2 

  before the car starts to brake is that 3 

  perception time T P times that initial velocity 4 

  V not. 5 

          Q.   Okay.  Now, in this case the 6 

  Institute of Traffic Engineers, they have a 7 

  constant for a perception time? 8 

          A.   Uh-huh. 9 

          Q.   Are you aware of that? 10 

          A.   Yeah.  Is it one point five 11 

  seconds, I think?  I've seen several numbers. 12 

          Q.   One point five at one place and 13 

  one point two I've seen. 14 

          A.   Okay. 15 

          Q.   Is your opinion contrary to theirs 16 

  on what the amount of perception time should 17 

  be? 18 

          A.   It seems like a reasonable number 19 

  to me. 20 

          Q.   All right.  And you mentioned 21 

  slope as well.  Now, in this particular case I 22 

  don't think there's issues of slope; but if you 23 

  would just explain for the Court how slope 24 

  would enter into this just so we have a25 
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  complete record because at other intersections 1 

  it might -- 2 

          A.   Sure. 3 

          Q.   -- affect things. 4 

          A.   Right.  So if a car, say, is on a 5 

  slope like that, then -- 6 

          Q.   Now, that's a downward slope? 7 

          A.   That's a downward slope. 8 

          Q.   Okay. 9 

          A.   Right.  Then say the car is 10 

  traveling down the slope, the car's brakes can 11 

  provide a certain acceleration but the slope is 12 

  also going to provide an acceleration.  If the 13 

  car is going down a downward slope, then the 14 

  slope itself, because of the gravitational -- 15 

  part of the gravitational pull that's down the 16 

  grade is going to make the total acceleration 17 

  of the car a little bit smaller than it would 18 

  be if there were no slope. 19 

               If the car is traveling up a 20 

  slope, then the braking action and the pull of 21 

  gravity are going to be at least partly in the 22 

  same direction and so the total acceleration of 23 

  the car will be a little bit greater than the 24 

  value that would be on a flat surface.25 
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          Q.   You can stop quicker -- 1 

          A.   You can stop quicker -- 2 

          Q.   -- if you're going uphill -- 3 

          A.   -- if you're going uphill because 4 

  gravity is helping.  And you take -- it's a 5 

  longer distance to stop downhill because 6 

  gravity is fighting the brakes. 7 

          Q.   And is there a formula -- a 8 

  physics formula to address that? 9 

          A.   Yes, there is. 10 

          Q.   If you would just tell us what 11 

  that is or put it -- just write it right across 12 

  the face of that slope, if you would. 13 

          A.   Yeah.  Let's see.  So the way a 14 

  physicist would write it is to say that the -- 15 

  what -- this is maybe a little hard to see, but 16 

  the acceleration that you'd have to use in this 17 

  formula is the total acceleration, and that 18 

  would be the acceleration you get from your 19 

  brakes or deceleration you get from your 20 

  brakes. 21 

               In the case of a downhill slope, 22 

  you would add little G, which is the 23 

  gravitational acceleration, it's nine point 24 

  eight meters per second squared, which I guess25 
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  is thirty-two feet per second squared, times 1 

  the sign of the angle of the slope, which is 2 

  the angle from the horizontal. 3 

          Q.   Okay. 4 

          A.   And if you were -- if you were on 5 

  an uphill slope, you would have to subtract G 6 

  sign beta from the acceleration. 7 

          Q.   Now, the -- 8 

          A.   Oops, I'm sorry.  I said that 9 

  backwards. 10 

          Q.   Let's say it forward then. 11 

          A.   Yes, let's say it forward.  This 12 

  equation here with the plus sign refers to the 13 

  uphill slope where the acceleration from the 14 

  braking and -- this is what I get for trying to 15 

  do this upside down -- the acceleration from 16 

  the braking and the acceleration provided by 17 

  gravity are both in the same direction.  So 18 

  this equation that I wrote here actually works 19 

  for the uphill slope.  And for the downhill 20 

  slope it would be the same equation except this 21 

  plus sign would be a minus sign. 22 

          Q.   Okay.  In this case you're talking 23 

  about deceleration? 24 

          A.   Deceleration, right.  Yeah.25 
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          Q.   Now, the assumed rate of 1 

  acceleration is -- you've seen in the 2 

  documents -- 3 

          A.   Uh-huh. 4 

          Q.   -- or have you -- 5 

          A.   Yes. 6 

          Q.   -- what rate of acceleration they 7 

  assumed? 8 

          A.   Yeah, I think the number is, what, 9 

  eleven point two feet per second squared, I'm 10 

  not -- yeah, and that's about a third of the 11 

  gravitational acceleration, more or less. 12 

          Q.   And is that a reasonable 13 

  assumption? 14 

          A.   I don't know a -- yeah, it seems 15 

  reasonable to me based on everything I've read 16 

  and just my own sensation of braking in a car. 17 

          Q.   Well, that would depend -- in 18 

  other words, your opinions are not based upon 19 

  challenging their assumed rates of -- 20 

          A.   That's right. 21 

          Q.   -- acceleration or deceleration? 22 

          A.   Yes.  That's right. 23 

          Q.   All right.  All right.  Referring 24 

  you to paragraph seven of your affidavit, if25 
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  you just want to scan that a moment -- and, 1 

  again, this is not specific to the case yet, 2 

  but would you describe what is referred here as 3 

  a type one dilemma zone? 4 

          A.   Okay. 5 

               MS. MARTINEAU:  I'm sorry, just for 6 

  the record, I'm objecting to the admissibility of 7 

  this testimony. 8 

               MR. STAM:  Okay. 9 

               MS. MARTINEAU:  Move to strike. 10 

               MR. STAM:  And is that on paragraph 11 

  seven? 12 

               MS. MARTINEAU:  Yes. 13 

               MR. STAM:  Okay. 14 

  BY MR. STAM: 15 

          Q.   If you would basically explain 16 

  paragraph seven of your affidavit. 17 

          A.   Okay. 18 

               MS. MARTINEAU:  Same objection. 19 

               MR. STAM:  Continuing objection is 20 

  fine. 21 

               MS. MARTINEAU:  Thank you. 22 

               THE WITNESS:  All right.  So we -- so 23 

  this goes back to the -- to the equation for 24 

  stopping distance, which includes a braking25 
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  distance and a distance traveled during reaction 1 

  or perception. 2 

               With the assumption of the perception 3 

  time and the safe acceleration that we've just 4 

  talked about, you can then plug numbers into this 5 

  formula depending on the initial speed of the car, 6 

  that's the only other thing you need to know, and 7 

  then this tells you the distance that the car will 8 

  travel in stopping with those assumptions. 9 

               And if -- if the car is closer to the 10 

  intersection than this distance, it can't stop 11 

  safely if we assume, again, you know, the standard 12 

  perception time and the standard acceleration. 13 

  BY MR. STAM: 14 

          Q.   In both cases involved in this 15 

  lawsuit the speed limit was forty-five miles 16 

  per hour. 17 

          A.   Right. 18 

          Q.   So assuming that the plaintiffs 19 

  were traveling at or around forty-five miles 20 

  per hour, how would the math work out using 21 

  those equations with respect to a type one 22 

  dilemma zone? 23 

               MS. MARTINEAU:  Same objection. 24 

               THE WITNESS:  Okay.  So what -- what25 
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  you can do is plug in numbers.  So forty-five 1 

  miles an hour I think is sixty-six feet per 2 

  second, if I remember correctly, and if you plug 3 

  in those numbers, you find -- can I pull numbers 4 

  off of here? 5 

  BY MR. STAM: 6 

          Q.   Sure. 7 

          A.   Okay -- that this safe stopping 8 

  distance comes out to be two hundred and 9 

  ninety-three feet. 10 

               So a car that is farther than two 11 

  hundred and ninety-three feet from the 12 

  intersection has enough distance to stop safely 13 

  with the assumptions about acceleration and 14 

  perception time. 15 

               A car that's closer than that will 16 

  travel into the intersection -- if that car 17 

  tries to stop, it will travel into the 18 

  intersection again with those assumptions about 19 

  perception time and acceleration just because 20 

  the laws of physics say that it must travel 21 

  that distance before it comes to a stop. 22 

          Q.   All right.  Why is this called a 23 

  dilemma zone? 24 

          A.   The --25 
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               MS. MARTINEAU:  Same objection. 1 

  Sorry. 2 

               THE WITNESS:  So if a car is closer 3 

  than that distance, two hundred and ninety-three 4 

  feet, then it can't stop safely before it gets to 5 

  the intersection. 6 

               If the driver chooses to travel 7 

  through the intersection, there needs to be enough 8 

  yellow time -- time on the yellow light in order 9 

  for the driver to physically cover that distance 10 

  between the point where the driver sees the light 11 

  turn and the intersection. 12 

               And if we go back -- 13 

  BY MR. STAM: 14 

          Q.   Now, when you say they can't do 15 

  it, now, there's an assumed rate of 16 

  deceleration? 17 

          A.   That's right. 18 

          Q.   I would assume if a person -- I'm 19 

  going to assume that if a person jammed on his 20 

  or her brakes very hard differently than the 21 

  assumed safe rate of deceleration, that that 22 

  could vary? 23 

          A.   Yes, that's right.  If the 24 

  acceleration is greater, then the stopping25 



 30 

  distance will be shorter. 1 

          Q.   Or conversely, if the person is 2 

  closer and jams on the accelerator and goes a 3 

  hundred miles an hour -- 4 

          A.   Sure. 5 

          Q.   -- they may be able to zip out the 6 

  other end? 7 

          A.   Yes.  That's right.  That's right. 8 

          Q.   All right.  So your assumption is 9 

  not based on jamming on the brakes -- 10 

          A.   That's right. 11 

          Q.   -- or accelerating beyond the 12 

  speed limit? 13 

          A.   That's right.  I'm assuming in 14 

  this dilemma zone that a car is already 15 

  traveling the speed limit and, therefore, it 16 

  can't legally speed up.  And I'm assuming that 17 

  jamming on the brakes -- the car isn't going to 18 

  jam on the brakes either.  I'm assuming this 19 

  safe accel -- deceleration rate. 20 

          Q.   And the safe deceleration rate was 21 

  not chosen by you? 22 

          A.   That's right.  I'm using the 23 

  assumptions in the traffic engineering 24 

  literature.25 
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          Q.   All right.  Going now to a 1 

  particular -- number nine, and giving you the 2 

  assumption that the speed limit is forty-five 3 

  miles per hour and that the yellow light -- 4 

  amber light interval was four point oh seconds, 5 

  do you have an opinion satisfactory to yourself 6 

  whether or not a dilemma zone was created and 7 

  the effect of that dilemma zone on a driver who 8 

  is at certain distances away from the light 9 

  when the amber light comes on? 10 

               MS. MARTINEAU:  Objection to the -- 11 

  objection to the question -- 12 

               MR. STAM:  Okay. 13 

               MS. MARTINEAU:  -- regarding her 14 

  ability to testify on issues of engineering, 15 

  including dilemma zone. 16 

               MR. STAM:  Got it. 17 

  BY MR. STAM: 18 

          Q.   The question, remember, first, was 19 

  do you have an opinion? 20 

          A.   Yes, I do have an opinion. 21 

          Q.   All right.  What is that opinion 22 

  and then please explain it? 23 

          A.   Okay.  My opinion is for these 24 

  numbers and the standard assumptions about25 
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  perception time and deceleration is that the 1 

  law of motion that we've talked about 2 

  pertaining to stopping says that a car has to 3 

  be farther -- at least two hundred and 4 

  ninety-three feet from that intersection in 5 

  order to stop safely traveling at forty-five 6 

  miles an hour. 7 

               But in the four seconds that the 8 

  light is yellow, again, the laws of motion say 9 

  that unless a car speeds up and exceeds the 10 

  speed limit in that four seconds, the car can 11 

  only travel two hundred and sixty-four feet. 12 

               And so unless -- unless -- if 13 

  you're already traveling at the speed limit and 14 

  you're between two hundred and sixty-four and 15 

  two hundred and ninety-three feet from the 16 

  intersection, you don't have enough time, 17 

  without speeding up, to get to the intersection 18 

  before the light turns red but the stopping 19 

  distance is not sufficient to stop with the 20 

  standard values of perception time and safe 21 

  deceleration. 22 

               And so that -- you know, the 23 

  terminology dilemma zone simply means that the 24 

  laws of physics don't permit you to clear the25 
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  intersection -- or get to the intersection at 1 

  the speed limit, but they also don't permit you 2 

  to stop with the assumed values of perception 3 

  time and deceleration. 4 

               MS. MARTINEAU:  Same objection.  Move 5 

  to strike. 6 

  BY MR. STAM: 7 

          Q.   In other words, you can't -- for a 8 

  certain number of people for whom a light 9 

  changes between those distances -- 10 

          A.   Right. 11 

          Q.   -- that far away from a yellow 12 

  light -- 13 

          A.   Right. 14 

          Q.   -- that person cannot 15 

  simultaneously act lawfully and safely? 16 

               MS. MARTINEAU:  Objection.  Leading. 17 

  Move to strike. 18 

  BY MR. STAM: 19 

          Q.   Is that your opinion? 20 

          A.   That's my opinion. 21 

          Q.   Okay. 22 

               MS. MARTINEAU:  Same objection. 23 

  BY MR. STAM: 24 

          Q.   A second type of intersection25 
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  involved in this case involving Miss Lori 1 

  Millette involves a left turn where the yellow 2 

  light interval was three seconds but the speed 3 

  limit was forty-five miles per hour. 4 

               Before opining on that particular 5 

  situation, what -- what are the differences 6 

  where there's a left turn signal as opposed to 7 

  a straight-through signal from your knowledge 8 

  of physics -- of the physics of motion, 9 

  kinematics -- 10 

          A.   Right. 11 

          Q.   -- mechanics, whatever? 12 

          A.   Right.  When -- when an object is 13 

  turning, there's generally a safe speed at 14 

  which it can turn because the friction between 15 

  the tires and the road has to provide enough 16 

  centripetal force to allow the car to make a 17 

  turn. 18 

          Q.   Explain your terms. 19 

          A.   Okay.  If an -- so this is a 20 

  different -- this -- acceleration and 21 

  deceleration relates not just to changes in 22 

  speed but also changes in direction; and so for 23 

  a car to change its direction, there needs to 24 

  be a force on it.  And if a car is turning in a25 
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  circle or a part of a circle, there needs to be 1 

  a force on the object pointing toward the 2 

  center of the circle in which its turning. 3 

               And in the case of a car driving 4 

  on the road, that force is provided between -- 5 

  by friction between the tires and the road. 6 

  And the amount of force that needs to be 7 

  provided depends on how fast the car is going. 8 

          Q.   Now, that's a new concept to me, 9 

  the tire can provide force.  Could you just 10 

  explain that -- 11 

          A.   Sure. 12 

          Q.   -- back up a little bit and 13 

  explain how that is so. 14 

          A.   Uh-huh.  So the force we're 15 

  talking about is the force of friction between 16 

  the tire and the road.  And if you think about 17 

  the tires -- so here's the car making the turn, 18 

  and I'm assuming the car is going this way.  If 19 

  you tried to push a car sideways, there would 20 

  be resistance to that and that would be 21 

  friction, static -- what we call static 22 

  friction between the tires and the road.  If 23 

  there were no friction between the tires and 24 

  the road, the car -- the car couldn't turn.25 
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  Even if you turned the steering wheel, the car 1 

  would just continue in the direction it was 2 

  originally going. 3 

               The force that -- 4 

          Q.   So, for example, if it's ice -- 5 

          A.   If it's ice, right, you can -- 6 

          Q.   -- there's no friction so -- 7 

          A.   -- there's no friction so there's 8 

  no force that -- 9 

          Q.   Okay. 10 

          A.   -- permits the car to turn. 11 

               There are standard values for how 12 

  much this friction can be.  It depends on the 13 

  tire condition, the road condition.  And so 14 

  that sets a limit to how fast the car can go 15 

  around the curve. 16 

               And so generally you have to be 17 

  going slower to go around -- to make a turn 18 

  than you would to cover the same distance in a 19 

  straight line. 20 

          Q.   Now, you've seen, have you not, in 21 

  some of the documents that engineers should 22 

  assume twenty to thirty miles per hour -- 23 

          A.   Uh-huh. 24 

          Q.   -- for people making that turn?25 
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          A.   Uh-huh. 1 

          Q.   Does that sound reasonable to you? 2 

          A.   Yeah.  It depends so much on how 3 

  sharp the turn is and the road conditions -- 4 

          Q.   Well, assume a ninety -- 5 

          A.   -- but, I mean, this is based on 6 

  personal experience driving a car, it seems 7 

  like a reasonable number. 8 

               MS. MARTINEAU:  Objection to that 9 

  question and move to strike as far as 10 

  admissibility, relevance -- and relevancy. 11 

  BY MR. STAM: 12 

          Q.   As a consequence of that 13 

  additional factor that you're turning, does 14 

  that mean a car traveling at forty-five miles 15 

  per hour as the approach speed when the light 16 

  goes on needs more time or less time in order 17 

  to safely and lawfully either stop or safely 18 

  and lawfully proceed through the intersection? 19 

               MS. MARTINEAU:  Objection to the form 20 

  of the question. 21 

               THE WITNESS:  A car -- so a car 22 

  traveling at a given speed, we had the equation 23 

  for the car to stop, that's the same.  The 24 

  distance to stop is the same.25 
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               What's different, if a car slows 1 

  down, then the time it takes to travel a given 2 

  distance is longer.  And so if you had two cars 3 

  side by side, one going forty-five miles an hour 4 

  that kept going forty-five miles an hour and one 5 

  going forty-five miles an hour that slowed down to 6 

  thirty miles an hour, the time it would take them 7 

  to travel the same distance would be different 8 

  because the average speed of the car that slows 9 

  down is lower, which means -- 10 

  BY MR. STAM: 11 

          Q.   So -- 12 

          A.   -- that the -- for the same 13 

  distance the time is greater. 14 

          Q.   So if the two vehicles, one -- 15 

  let's suppose one is planning to go straight 16 

  through the intersection and one is planning to 17 

  do a left turn presumably in a left turn lane, 18 

  they have a forty-five mile per hour speed 19 

  limit, if each vehicle plans to stop, then the 20 

  stopping distance is the same -- 21 

          A.   Yes. 22 

          Q.   -- is that correct?  But if each 23 

  vehicle is close enough that it has to proceed 24 

  through, then what is the difference in the25 
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  equation that leads you to your conclusion that 1 

  you previously expressed that for turning it 2 

  needs more time, not less? 3 

          A.   Okay.  So the relationship between 4 

  velocity and distance traveled and time is 5 

  still the same, but this velocity is the 6 

  average velocity of the object. 7 

               So if the car traveling, say, at 8 

  forty-five miles an hour continues traveling at 9 

  forty-five miles an hour, then this is 10 

  forty-five miles an hour. 11 

               If a car to turn needs to slow 12 

  down, then this average velocity is going to be 13 

  smaller.  It's going to be -- if the car is 14 

  braking -- braking at a constant rate to reach 15 

  thirty miles an hour, then this speed would 16 

  actually be the average of forty-five miles an 17 

  hour and thirty miles an hour.  That's smaller, 18 

  and so in the same amount of time that car is 19 

  going to travel a smaller distance which may 20 

  mean that it doesn't -- it certainly is not 21 

  going to go as far as the car that continues 22 

  traveling at forty-five miles an hour.  It will 23 

  travel some smaller distance.  Whether or not 24 

  that's enough to, say, get through the25 
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  intersection depends on the specific case. 1 

          Q.   Okay.  So if -- if it appears from 2 

  the facts that the town of Cary and/or the 3 

  North  Carolina Department of Transportation 4 

  allows four point five seconds yellow light for 5 

  straight-through movement but three point oh 6 

  seconds or in one case three point two seconds 7 

  for a left turn movement, what would be your 8 

  opinion about that? 9 

               MS. MARTINEAU:  Objection to the form 10 

  of that question.  Lack of foundation. 11 

               THE WITNESS:  That depends on the 12 

  intersection and the conditions. 13 

               I can say from the laws of physics 14 

  that if -- if cars are coming up -- are traveling 15 

  at forty-five miles an hour in the left turn lane 16 

  when the light turns yellow, then that's -- that 17 

  three seconds doesn't provide enough time for all 18 

  the cars that need to travel through the 19 

  intersection to do so in that three seconds if 20 

  they need to slow down in order to turn. 21 

  BY MR. STAM: 22 

          Q.   And if they have -- if they're so 23 

  close that they don't have the option of 24 

  stopping, does this create a similar dilemma25 
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  zone as you described as the type one dilemma 1 

  zone -- 2 

               MS. MARTINEAU:  Objection to the form 3 

  of the question.  Also -- 4 

  BY MR. STAM: 5 

          Q.   -- for a left -- 6 

               MR. STAM:  I'll rephrase it. 7 

               MS. MARTINEAU:  Go ahead. 8 

  BY MR. STAM: 9 

          Q.   Does this create a dilemma zone 10 

  for vehicles that are too close to safely stop 11 

  in a left turn situation where the speed limit 12 

  was forty-five miles per hour, the yellow light 13 

  is three point oh seconds? 14 

          A.   Yeah. 15 

               MS. MARTINEAU:  Hold on a second. 16 

  I'm just going to object.  Objection to that 17 

  question -- to the form of the question. 18 

  Objection to the relevancy of the question.  And 19 

  objection to the ability of the -- or to the 20 

  qualifications of the witness to provide 21 

  meaningful testimony in answering the question. 22 

  Go ahead. 23 

               THE WITNESS:  Okay.  My calculations 24 

  using these equations that I've just described25 
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  show that there's a distance from an intersection 1 

  where the yellow light time is three seconds and 2 

  the speed limit is forty-five miles an hour, that 3 

  a car traveling forty-five miles an hour that 4 

  needs to slow down in order to make a turn doesn't 5 

  have the stopping distance to stop safely and does 6 

  not have the time, again, according to the 7 

  relationship between velocity, time, and distance, 8 

  to travel through the intersection in that three 9 

  seconds. 10 

  BY MR. STAM: 11 

          Q.   Is that also a type one dilemma 12 

  zone or is that a type two dilemma zone? 13 

          A.   That's a type one -- 14 

          Q.   All right. 15 

          A.   -- because there's a region where 16 

  neither one of these equations has a solution 17 

  under those assumptions. 18 

          Q.   All right.  If you would go to 19 

  paragraph eleven of your affidavit and just 20 

  briefly take a look at that. 21 

          A.   Uh-huh. 22 

          Q.   Is that the calculations that you 23 

  made for that dilemma zone where there's a left 24 

  turn and three seconds?25 
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          A.   Yes. 1 

               MS. MARTINEAU:  Objection to her 2 

  testifying as to dilemma zone.  Move to strike. 3 

  BY MR. STAM: 4 

          Q.   All right.  If you would now, 5 

  after having taken a look at that, give us the 6 

  actual -- I assume you calculated these -- 7 

          A.   Yes. 8 

          Q.   -- at a previous time? 9 

          A.   I did. 10 

          Q.   All right.  What are -- explain 11 

  paragraph eleven. 12 

          A.   Okay. 13 

               MS. MARTINEAU:  Same objection. 14 

               THE WITNESS:  So to calculate the 15 

  stopping distance, this goes back to the equation 16 

  that depends on the initial speed, the 17 

  acceleration, and the perception time, and if we 18 

  assume that a car traveling -- is traveling 19 

  forty-five miles an hour and -- again, the 20 

  standard assumed values for perception time and 21 

  deceleration and we plug in -- plug those numbers 22 

  into this equation, the stopping distance is -- 23 

  comes out to be two hundred and ninety-three feet. 24 

               And, again, with those values for25 
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  acceleration and initial speed and perception 1 

  time, there's no way that an object can travel 2 

  less than that distance in coming to a stop. 3 

               So any car that is closer than two 4 

  hundred and ninety-three feet, with those 5 

  assumptions, can't stop before reaching the 6 

  intersection. 7 

  BY MR. STAM: 8 

          Q.   Now, you mean can't stop safely 9 

  and legally? 10 

          A.   Yes. 11 

               MS. MARTINEAU:  Objection to legally. 12 

  Move to strike. 13 

               THE WITNESS:  It can't -- again, I'm 14 

  assuming that the standard values for perception 15 

  time and acceleration are -- are what constitutes 16 

  safe.  And under those assumptions two hundred and 17 

  ninety-three feet is the minimum distance that a 18 

  car traveling at that speed limit needs to stop. 19 

               But that same car, even if it 20 

  continues traveling at the speed limit, which is 21 

  the maximum legal speed it can travel, in three 22 

  seconds it can only -- that car can only travel a 23 

  hundred and ninety-eight feet. 24 

               So if a car is between --25 
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  BY MR. STAM: 1 

          Q.   Now, is that -- just to be clear, 2 

  is that pulling out the perception time or not, 3 

  backing out the perception time? 4 

          A.   The three -- perception time 5 

  doesn't matter for a car that's going to travel 6 

  straight through because we assume that the 7 

  car -- 8 

          Q.   Okay. 9 

          A.   -- continues to travel -- 10 

          Q.   I understand. 11 

          A.   -- at the speed that it initially 12 

  was. 13 

          Q.   Okay. 14 

          A.   So -- so, yeah.  And so this 15 

  doesn't allow for a moment of indecision where 16 

  the driver starts to slow down.  We assume that 17 

  that driver is just going straight through at 18 

  the speed limit.  That's the best the driver 19 

  can do and that -- that allows the driver to 20 

  travel a hundred and ninety-eight feet. 21 

  There's no way to travel more than that unless 22 

  the driver speeds up, but we're already 23 

  assuming that the driver is at the speed limit. 24 

               So any car between a hundred and25 
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  ninety-eight feet and two hundred and 1 

  ninety-three feet, according to these 2 

  calculations, doesn't have enough time to go 3 

  straight through at the speed limit; but, 4 

  again, assuming the values of perception time 5 

  and acceleration, doesn't have the distance in 6 

  order to stop. 7 

          Q.   Now, the first example that you 8 

  discussed involving straight through with a 9 

  four point oh second versus four point five 10 

  second -- 11 

          A.   Right. 12 

          Q.   -- four point oh second, that 13 

  dilemma zone appeared to be only twenty-nine 14 

  feet? 15 

          A.   Yes. 16 

               MS. MARTINEAU:  Objection.  Leading. 17 

  Move to strike. 18 

  BY MR. STAM: 19 

          Q.   Is that correct? 20 

          A.   The -- if the yellow light time is 21 

  four seconds, then the car can travel farther 22 

  during that four seconds; and so, yeah, my 23 

  calculation showed that there's a twenty-nine 24 

  foot region where the driver can't stop safely25 
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  but still can't travel straight through in that 1 

  time. 2 

          Q.   All right.  In contrast with 3 

  respect to left turn lanes where the speed 4 

  limit is forty-five and the yellow light 5 

  duration is three point oh seconds, what is the 6 

  length of the dilemma zone? 7 

          A.   So if the yellow light time is 8 

  three seconds and the car can only travel a 9 

  hundred and ninety-eight feet in that time, 10 

  then the zone in which the car can't stop 11 

  safely and can't also travel straight through, 12 

  assuming at the speed limit, is -- that looks 13 

  like ninety-five feet. 14 

          Q.   Ninety-five feet.  Okay.  Well, 15 

  what if the driver begins the approach below 16 

  the speed limit, say at thirty miles an hour, 17 

  knowing that he or she, in this case she, Miss 18 

  Lori Millette, is going to be turning and might 19 

  need to get down to thirty miles per hour, is 20 

  there still a problem? 21 

               MS. MARTINEAU:  Objection. 22 

  BY MR. STAM: 23 

          Q.   And if so, what is your opinion on 24 

  that problem?25 
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               MS. MARTINEAU:  Objection.  Assumes 1 

  facts not in evidence.  Move to strike. 2 

               THE WITNESS:  If a -- so all of the 3 

  previous discussion was for a car traveling at the 4 

  speed limit.  That's the V not in all of these 5 

  equations.  If we assume that's the -- so the V 6 

  not is the initial speed when the light turns.  If 7 

  we assume that's the speed limit, then we get the 8 

  numbers we just talked about. 9 

               If at the moment the light turns 10 

  yellow the car is going more slowly, then the 11 

  stopping distance is shorter; and the stopping 12 

  distance actually gets shorter -- as the speed 13 

  decreases, the stopping distance gets shorter more 14 

  rapidly than the distance to travel straight 15 

  through does so that shrinks that region where the 16 

  driver can't safely do either one. 17 

               But at thirty miles an hour, I 18 

  just -- again, the same equations and plugging in 19 

  an initial speed, a V not of thirty miles an hour, 20 

  I still get a region of twenty feet or so where 21 

  there's not enough time to go straight through 22 

  even maintaining that same speed but there's not 23 

  enough stopping distance either. 24 

  BY MR. STAM:25 
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          Q.   Now, you said straight through but 1 

  we're talking about a left turn. 2 

          A.   Yes. 3 

          Q.   You mean -- would you -- 4 

          A.   To get to the intersection at that 5 

  speed.  I'm sorry. 6 

          Q.   And proceed through? 7 

          A.   Right.  Right. 8 

          Q.   You're not talking -- 9 

          A.   And that's, again, assuming that 10 

  that's a car that is going thirty miles an hour 11 

  at the instant the light turns and the car 12 

  continues to travel at thirty miles an hour, 13 

  whether the car is making a turn or not, I'm 14 

  just assuming the distance to the intersection 15 

  is the same. 16 

          Q.   So if the town of Cary -- do you 17 

  have an opinion satisfactory to yourself -- 18 

  excuse me, satisfactory to yourself whether in 19 

  the case of the town of Cary and/or the 20 

  Department of Transportation having shorter 21 

  yellow lights for left turns than for 22 

  straight-through traffic at the same 23 

  intersection, do you have an opinion whether 24 

  that makes any sense at all?25 
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               MS. MARTINEAU:  Objection to the form 1 

  of the question.  Just total objection. 2 

  BY MR. STAM: 3 

          Q.   Let me -- let me rephrase that. 4 

               Do you have an opinion 5 

  satisfactory to yourself whether with respect 6 

  to an intersection that has both left turn and 7 

  straight-through lights, and if the town of 8 

  Cary and/or North Carolina Department of 9 

  Transportation has a three second light for 10 

  turning left but a longer yellow light for 11 

  going straight through, whether that comports 12 

  with the laws of motion? 13 

          A.   All of these calculations depend 14 

  on what the -- what the initial speed of the 15 

  car is, which is the speed at the instant the 16 

  light changes. 17 

               I don't know the intersection.  If 18 

  the intersection is such that it is reasonable 19 

  for the driver to be coming up at -- you know, 20 

  if the traffic is always heavy and when the 21 

  light changes, the cars in the left turn lane 22 

  are always going twenty miles an hour, then 23 

  that might be okay because twenty miles an hour 24 

  works with these equations.25 
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               But if the intersection is such 1 

  that cars are routinely coming up in the left 2 

  turn lane at thirty miles an hour or greater 3 

  when the light changes, then my calculations 4 

  show that there is a region where there's a 5 

  problem. 6 

          Q.   I should have added to my 7 

  hypothetical that the stated speed limit for 8 

  this intersection was forty-five miles per 9 

  hour. 10 

          A.   Right.  And if cars are coming up 11 

  in the left turn lane at forty-five miles an 12 

  hour, then three seconds is too short a time to 13 

  allow cars that are too close to the 14 

  intersection to stop safely to travel through 15 

  it. 16 

          Q.   My question is a little bit 17 

  different. 18 

          A.   Okay. 19 

          Q.   I'm not really addressing just 20 

  whether three seconds is right or wrong.  We 21 

  have your figures on that.  But whether -- if 22 

  it's an initial speed of forty-five miles per 23 

  hour, whether to have a shorter light for a 24 

  left turn lane than for a straight-through25 
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  lane, whether that comports with the known laws 1 

  of motion of the universe? 2 

          A.   If the straight-through time is 3 

  set so that cars traveling at the speed limit 4 

  that can't stop safely can just barely make it, 5 

  then that's a problem for the left turn lane 6 

  because cars making a turn have -- generally 7 

  have to slow down from the speed limit.  And in 8 

  doing so, their average speed reaching the 9 

  intersection is going to be lower and it's 10 

  going to take them more time to get to the 11 

  intersection, not less.  Generally. 12 

               MR. STAM:  Could we take about a five 13 

  minute break? 14 

               MS. MARTINEAU:  Sure. 15 

               THE VIDEOGRAPHER:  We're off the 16 

  record. 17 

               (Pause in proceedings.) 18 

               THE VIDEOGRAPHER:  We're on the 19 

  record. 20 

               MS. MARTINEAU:  This is Elizabeth 21 

  Martineau.  I'm the attorney for the Town of Cary. 22 

  While we were off the record a discussion was had 23 

  between myself and Mr. Stam, and we agreed to 24 

  stipulate that all questions are followed by a25 
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  objection to relevancy as well as the 1 

  qualifications of this witness to testify as an 2 

  expert.  And additionally, all answers are 3 

  stipulated to be followed by a motion to strike so 4 

  at the appropriate time a judge can determine 5 

  whether or not her -- this evidence is relevant 6 

  and can be admissible at the trial of this matter. 7 

               MR. STAM:  And I agree to the 8 

  stipulation. 9 

               MS. MARTINEAU:  Thank you. 10 

               MR. STAM:  Okay. 11 

               (Thereupon, Plaintiffs' Exhibit 3, 12 

  graphs prepared by Brian Ceccarelli, was marked 13 

  for purposes of identification.) 14 

  BY MR. STAM: 15 

          Q.   Dr. George, would you take a look 16 

  at what's been marked as Plaintiffs' Deposition 17 

  Exhibit 3. 18 

          A.   Uh-huh. 19 

          Q.   Dr. George, you did not prepare 20 

  these exhibits, did you? 21 

          A.   I did not. 22 

          Q.   I'll state for the record these 23 

  are parts of exhibits to Mr. Ceccarelli's 24 

  affidavit previously entered and that he25 
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  prepared these exhibits; but assuming solely 1 

  for purpose of discussion or hypothetical that 2 

  they do illustrate what they purport to 3 

  illustrate and that they come from data 4 

  supplied by the Town of Cary, can you use these 5 

  to illustrate any of your -- or to discuss any 6 

  of your testimony? 7 

          A.   Yes.  So the first graph that 8 

  shows Cary Town Boulevard and Convention Drive, 9 

  this, I believe, is the case where the speed 10 

  limit is forty-five miles an hour. 11 

               And if -- if I go back to my 12 

  equations for stopping distance and for the 13 

  relationship between speed and time and 14 

  distance, a car that is closer than the 15 

  calculated safe stopping distance at forty-five 16 

  miles an hour, I calculate if that car 17 

  continues traveling at forty-five miles an hour 18 

  takes up to four point four five seconds to 19 

  reach the intersection. 20 

               And so I see on the graph that 21 

  there are two regions here, one where the 22 

  straight-through yellow is four seconds, four 23 

  point oh seconds.  That's less than that amount 24 

  of time that a car traveling the speed limit25 
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  that's closer than the stopping distance would 1 

  need to get to the intersection. 2 

               A car that's at the stopping 3 

  distance would need four point four five 4 

  seconds and so a car that's closer than that 5 

  would need up to four point four five seconds. 6 

               And so if the yellow time is four 7 

  seconds, I would expect that there would be 8 

  cars in that region between the stopping 9 

  distance and the distance that allows them to 10 

  travel straight through during the yellow light 11 

  who would reach the intersection -- they can't 12 

  stop in that stopping distance, they would 13 

  reach the intersection and the light might have 14 

  changed to red up to half a second ago.  And so 15 

  I would expect to see a difference between 16 

  having the straight through yellow set to four 17 

  point five seconds, which my calculations say 18 

  is the time it would take all those drivers to 19 

  clear the -- to get to the intersection, and 20 

  four seconds, which means that there are some 21 

  drivers that can't get to the intersection in 22 

  that time. 23 

               So the fact that the number of -- 24 

  I assume these are citations, drops25 
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  significantly when we go from four seconds to 1 

  four point five seconds, makes sense with my 2 

  calculations. 3 

          Q.   All right.  And that's the first 4 

  page of Plaintiffs' Deposition Exhibit 3, which 5 

  is also marked as Exhibit C? 6 

          A.   Yes. 7 

          Q.   All right.  If you would take the 8 

  second page, which is also marked Exhibit E -- 9 

          A.   Uh-huh. 10 

          Q.   -- and this appears to be the 11 

  intersection involving Plaintiff Lori Millette. 12 

          A.   Right.  So this, I believe, is 13 

  also a forty-five mile an hour speed limit 14 

  zone.  And so for cars traveling straight 15 

  through, again, the cars up to the stopping 16 

  distance might require up to four point five 17 

  seconds to reach the intersection at the speed 18 

  limit, cars that would have to slow down from 19 

  that to turn left would be traveling at a lower 20 

  average speed and so they would require even 21 

  more time.  And so if the left turn yellow is 22 

  set to three seconds, then it makes sense to 23 

  me, based on my calculations, that there would 24 

  be -- there would be a region where there would25 
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  be cars that couldn't stop safely but would 1 

  need more than that three seconds to get 2 

  through the intersection. 3 

          Q.   And is that reflected in the huge 4 

  spike in citations at that intersection? 5 

          A.   Well, it seems -- it seems 6 

  consistent to me.  The rate is fairly low until 7 

  the left turn yellow has changed to three 8 

  seconds and then the rate goes up by almost a 9 

  factor of ten. 10 

          Q.   Uh-huh.  And then at some point 11 

  there they turned off the light -- 12 

          A.   Right. 13 

          Q.   -- or did something to take it to 14 

  zero? 15 

          A.   Zero, right. 16 

          Q.   All right.  Well, you know -- you 17 

  said that -- you said the rate was low or 18 

  relatively low; but if you compare that with 19 

  Exhibit C, because, remember, here you're only 20 

  allowing four seconds instead of four point 21 

  five seconds -- 22 

          A.   Uh-huh. 23 

          Q.   -- the scale of the graph is 24 

  different but it's still four or five times25 
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  higher than what it would be at four point five 1 

  seconds.  Am I reading that right? 2 

               MS. MARTINEAU:  Objection to the 3 

  form.  Leading. 4 

  BY MR. STAM: 5 

          Q.   Because the average appears to be 6 

  maybe sixty, seventy, eighty per month. 7 

          A.   For the four point oh second 8 

  straight-through yellow? 9 

          Q.   Yeah.  Uh-huh. 10 

          A.   Yeah.  Sorry, I've lost the -- I 11 

  lost the original question. 12 

          Q.   Well, my question is, on Exhibit 13 

  E -- 14 

          A.   Yes. 15 

          Q.   -- whereas the four second left 16 

  turn yellow was maybe one tenth as what it got 17 

  to with the three seconds -- 18 

          A.   Oh, I see, you're comparing the 19 

  first graph and the second graph. 20 

          Q.   -- it's still like the 21 

  precorrection Ceccarelli graph, somewhat? 22 

               MS. MARTINEAU:  Objection.  Move to 23 

  strike. 24 

               THE WITNESS:  Yeah.25 
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               MS. MARTINEAU:  Counsel is 1 

  testifying. 2 

               THE WITNESS:  That's hard to say 3 

  anything about. 4 

  BY MR. STAM: 5 

          Q.   Hard to say.  Hard to say.  Okay. 6 

  Let's go to the third page, which doesn't have 7 

  a separate exhibit on it, but it's at that same 8 

  intersection where it went from four point oh 9 

  to three point oh.  Can you use that to 10 

  illustrate your testimony? 11 

          A.   I assume this is the same speed 12 

  limit? 13 

          Q.   Same speed limit assumed -- may 14 

  you -- if you assume it's the same limit. 15 

          A.   If I assume it's the same speed 16 

  limit -- 17 

          Q.   Forty-five miles per hour. 18 

          A.   -- again, the calculations 19 

  indicate that if the yellow light interval is 20 

  three seconds, that there will be cars -- cars 21 

  initially traveling at or close to the speed 22 

  limit, especially those that have to slow down 23 

  to make a left turn, will find that three 24 

  seconds isn't long enough to reach the25 



 60 

  intersection. 1 

          Q.   Now, the final page is labeled 2 

  Walnut Street and Meeting Street.  And, 3 

  unfortunately, it doesn't have a seconds 4 

  outside the shaded area so I'm not sure what 5 

  you can say about that. 6 

          A.   Yeah.  And, again, I don't know 7 

  whether -- if we assume the same speed limit, 8 

  again, it -- 9 

          Q.   It shows three point two seconds 10 

  for the shaded area. 11 

          A.   Uh-huh. 12 

          Q.   And if you will assume that that 13 

  is a forty-five mile per hour -- 14 

          A.   Yeah. 15 

          Q.   -- speed limit both for 16 

  straight-through and a left turn -- 17 

          A.   Yes.  And that makes sense because 18 

  it says should be four point five seconds and 19 

  four point five seconds is the number that it 20 

  takes for a car going forty-five miles an hour 21 

  to reach the intersection if it's just inside 22 

  the stopping distance so -- 23 

          Q.   And that's with the other 24 

  assumptions you made earlier?25 
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          A.   That's with the other -- all of 1 

  the other assumptions and assuming the car is 2 

  not slowing down to make a turn or for other 3 

  purposes.  Yeah, four point five seconds. 4 

               So three point two -- if the 5 

  yellow light interval is three point two 6 

  seconds, again, I would expect, just based on 7 

  those -- the laws of motion and the assumptions 8 

  about deceleration and reaction time, that 9 

  there would be a region where a car could not 10 

  get through the intersection or even to the 11 

  intersection in that three point two seconds 12 

  that the light is yellow. 13 

          Q.   And the scale of this graph is 14 

  different than the others.  This particular 15 

  intersection has months where -- more than a 16 

  thousand citations per month -- 17 

               MS. MARTINEAU:  Objection.  Counsel 18 

  is testifying. 19 

  BY MR. STAM: 20 

          Q.   -- were written there. 21 

               MS. MARTINEAU:  Move to strike. 22 

  BY MR. STAM: 23 

          Q.   Is that what you read on this 24 

  graph?25 
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          A.   So the scale of this graph, yeah, 1 

  goes up to over a thousand.  That depends on 2 

  numbers of cars and other factors so I'm not 3 

  sure what I can say about that. 4 

               (Thereupon, Plaintiffs' Exhibit 4, 5 

  Application of the ITE Change and Clearance 6 

  Interval Formulas in North Carolina article, was 7 

  marked for purposes of identification.) 8 

  BY MR. STAM: 9 

          Q.   All right.  If you would take a 10 

  look at what's been marked -- that goes here -- 11 

  as -- for identification as Plaintiffs' Exhibit 12 

  4. 13 

          A.   Yes. 14 

          Q.   And I'll stipulate that on the 15 

  page one there's some handwritten stuff at that 16 

  equation that was written by me and can be 17 

  ignored.  Have you had a chance to review this? 18 

          A.   Yes, I have. 19 

          Q.   I would direct your attention to 20 

  the last page and the form determination of 21 

  yellow change and red clearance intervals. 22 

          A.   Uh-huh. 23 

          Q.   Under notes. 24 

          A.   Yes.25 
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          Q.   With respect to the assumption 1 

  about twenty miles per hour to thirty miles per 2 

  hour, I guess it's the third paragraph under -- 3 

  would you read -- so you know we're on the 4 

  same -- 5 

          A.   So the -- for most left turn 6 

  lanes, that part? 7 

          Q.   Right. 8 

          A.   For most left turn lanes assume a 9 

  speed limit of twenty miles an hour to thirty 10 

  miles an hour.  For locations with unusual 11 

  conditions, a higher or lower speed may be 12 

  appropriate. 13 

          Q.   All right.  Now, do you know how 14 

  they used that in their equation? 15 

          A.   It -- from the numbers, it seems 16 

  to me that they are assuming that that is the 17 

  initial speed, what I called V not in these 18 

  equations, and it looks like just V in these 19 

  equations, the speed that the car is going when 20 

  the light turns yellow. 21 

          Q.   So what is the error that they're 22 

  making here? 23 

               MS. MARTINEAU:  Objection to the 24 

  form.25 
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  BY MR. STAM: 1 

          Q.   Do you have an opinion 2 

  satisfactory to yourself whether whoever 3 

  designed that form or that calculation made a 4 

  basic error -- 5 

               MS. MARTINEAU:  Same objection. 6 

  BY MR. STAM: 7 

          Q.   -- of physics? 8 

          A.   The equation -- 9 

          Q.   Well, first, do you have an 10 

  opinion? 11 

          A.   I have an opinion.  The 12 

  equation -- 13 

          Q.   All right.  What is your opinion? 14 

          A.   The equation only works if the V 15 

  in the equation is the initial speed of the 16 

  vehicle at the time the light turns yellow. 17 

               If -- if cars are only going 18 

  twenty to thirty miles an hour at the time the 19 

  light turns yellow, then this equation gives a 20 

  number for the yellow change interval that 21 

  would allow those cars to travel to the 22 

  intersection if they don't slow down further. 23 

               If there are cars that are 24 

  traveling faster than that initially when the25 
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  light turns yellow, then this -- this may not 1 

  give enough time for them to clear the 2 

  intersection if their initial speed is greater 3 

  than twenty to thirty miles an hour. 4 

          Q.   Is this a confusion between the 5 

  approach speed and the speed within the 6 

  intersection?  Is that the problem? 7 

               MS. MARTINEAU:  Objection.  Move to 8 

  strike. 9 

               THE WITNESS:  It may be.  If we -- if 10 

  there's an intersection that is always so full of 11 

  traffic that every time the light turns yellow the 12 

  cars are going twenty to thirty miles an hour, 13 

  then it's a reasonable assumption. 14 

               If that's not true, then it's not a 15 

  reasonable assumption because the V in the 16 

  equation has to be the initial speed that the 17 

  fastest moving -- reasonably fastest moving car -- 18 

  legally fastest moving car could have at that 19 

  intersection. 20 

               MR. STAM:  Could we label 21 

  Dr. George's notes as Plaintiffs' Exhibit 5.  How 22 

  many pages of them are there? 23 

               THE WITNESS:  That's three unless you 24 

  want that one, too.  That's the same equation.  I25 



 66 

  just rewrote it so it would be easier to see. 1 

               (Thereupon, Plaintiffs' Exhibit 5, 2 

  Elizabeth George's notes, was marked for purposes 3 

  of identification.) 4 

  BY MR. STAM: 5 

          Q.   All right.  And there are -- 6 

  Plaintiffs' Exhibit 5 is three pages, and we'll 7 

  make copies later. 8 

               MR. STAM:  The plaintiff is about to 9 

  rest.  Would you give me just one sec?  More like 10 

  a minute. 11 

               Plaintiff rests.  Not rests. 12 

  Plaintiff is through asking questions of the 13 

  witness.  Over to you. 14 

               MS. MARTINEAU:  Dr. George, my name 15 

  is Elizabeth Martineau.  I'm an attorney and I 16 

  represent the Town of Cary in this matter.  I do 17 

  have some questions for you. 18 

                 CROSS-EXAMINATION 19 

  BY MS. MARTINEAU: 20 

          Q.   How do you know Mr. Ceccarelli? 21 

          A.   I was a classmate of his in 22 

  college at the University of Arizona in several 23 

  classes back in the early '80s. 24 

          Q.   And since that time have you kept25 
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  in contact with him? 1 

          A.   I have not. 2 

          Q.   Okay.  So tell me, how were you 3 

  first contacted to provide an affidavit in this 4 

  case. 5 

          A.   Brian called me, I don't remember 6 

  when exactly, and asked if I would look at some 7 

  things that he had written and eventually to 8 

  provide an affidavit as to the physics of the 9 

  situation. 10 

          Q.   So what is your understanding of 11 

  what your role in this case is? 12 

          A.   My understanding is that my role 13 

  is to discuss the -- validate the basic physics 14 

  behind the equations that are being used here 15 

  and to show how they apply to the particular 16 

  intersections that are under discussion. 17 

          Q.   Have you ever been to these 18 

  intersections? 19 

          A.   I have not. 20 

          Q.   Okay.  Have you ever been to North 21 

  Carolina? 22 

          A.   I have. 23 

          Q.   Okay.  And when was that and what 24 

  was the purpose for that?25 
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          A.   That was in -- I don't remember 1 

  the exact year.  About 1992 I went to Triangle 2 

  University laboratory to visit a researcher 3 

  there who was working on a project that was 4 

  similar to one I was working on.  I was there 5 

  for about a week. 6 

          Q.   Did it involve traffic signal 7 

  designs in any way? 8 

          A.   No. 9 

          Q.   Did it involve calculating yellow 10 

  times for traffic signals in any way? 11 

          A.   No. 12 

          Q.   Okay.  So you have a bachelor's in 13 

  science and physics; is that right? 14 

          A.   That's right. 15 

          Q.   Okay.  And then you have a 16 

  master's in medical physics? 17 

          A.   That's right. 18 

          Q.   And then you got your Ph.D. in 19 

  physics? 20 

          A.   Right. 21 

          Q.   Okay.  And you teach -- you 22 

  currently teach -- or share courses with your 23 

  husband teaching physics classes? 24 

          A.   Yes.  I mean, we teach -- we don't25 
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  teach the same courses, but we teach half of a 1 

  full-time teaching load at Wittenberg. 2 

          Q.   Okay.  And have you ever provided 3 

  expert witness testimony before? 4 

          A.   No, I have not. 5 

          Q.   Are you licensed to practice 6 

  engineering in any state? 7 

          A.   I am not. 8 

          Q.   Do you plan on giving engineering 9 

  standard of care questions in this -- or 10 

  opinions in -- strike that. 11 

               Do you -- yeah, do you plan on 12 

  giving engineering standard of care opinions in 13 

  this case? 14 

          A.   No. 15 

          Q.   Are you familiar with the North 16 

  Carolina Board of -- North Carolina Board of 17 

  Engineering and Surveyors? 18 

          A.   Not as such, no. 19 

          Q.   Have you ever sat -- have you ever 20 

  sat for the boards in engineering in any state? 21 

          A.   No. 22 

          Q.   Are you -- are you a member of any 23 

  engineering society? 24 

          A.   No.25 
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          Q.   Okay.  How about the International 1 

  Transportation Engineers Society, are you -- do 2 

  you -- have you ever had the opportunity to 3 

  work with them in your role as either a 4 

  professor or researcher? 5 

          A.   No. 6 

          Q.   How about -- are you familiar with 7 

  the engineering -- the professional engineering 8 

  requirements for the state of North Carolina? 9 

          A.   For the state of North Carolina, 10 

  no. 11 

          Q.   And you don't purport to practice 12 

  engineering -- 13 

          A.   No. 14 

          Q.   -- do you? 15 

          A.   I don't. 16 

          Q.   Do you know what the North 17 

  Carolina law is regarding what -- because we -- 18 

  Mr. Stam used the term lawfully from time to 19 

  time.  Do you know what the North Carolina 20 

  general statute traffic law is regarding steady 21 

  yellow lights? 22 

          A.   Is this -- I'm not sure I do. 23 

          Q.   Okay.  And you just took a look at 24 

  some material that you have.  Can you -- I'm25 
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  over -- you know, I'm not sitting next to you, 1 

  but can you go through what you have in your 2 

  file, please? 3 

          A.   I do have the Manual on Uniform 4 

  Traffic Control Devices relating to yellow 5 

  lights. 6 

          Q.   And what is the date of that 7 

  publication? 8 

          A.   2009, including revision one and 9 

  revision two dated May 2012. 10 

          Q.   Okay.  What else do you have in 11 

  your file? 12 

          A.   I have my individual calculations 13 

  for the data that was provided.  Let's see what 14 

  else do I have?  I have the Institute of 15 

  Transportation Engineer's Traffic Engineering 16 

  Handbook.  And the rest of this is, I believe, 17 

  materials that Mr. Ceccarelli has written that 18 

  are on the web and other places. 19 

          Q.   And I don't want to take your file 20 

  with me, but do you have any objection to me -- 21 

  or after this deposition is over to copy your 22 

  entire file that you brought and provide it to 23 

  Mr. Stam so we can attach it as an exhibit to 24 

  this deposition?25 
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               MR. STAM:  We can probably do it 1 

  today.  It's very limited. 2 

               THE WITNESS:  Yeah, that's -- 3 

               MR. STAM:  Let's do it before we go. 4 

               THE WITNESS:  That's fine. 5 

  BY MS. MARTINEAU: 6 

          Q.   Is that fine? 7 

          A.   That's fine.  Oh, I also have -- 8 

  yeah.  I have a paper by Denos Gazis, The 9 

  Problem of the Amber Signal Light in Traffic 10 

  Law. 11 

          Q.   When is the first time you ever 12 

  reviewed that paper by Denos Gazis? 13 

          A.   Probably a little over a year ago. 14 

  It was one of the materials that Brian 15 

  Ceccarelli suggested that I look at, and I 16 

  think he had it linked on his website. 17 

          Q.   And that was solely in relation 18 

  to -- the purpose of you reviewing that article 19 

  was solely in relationship to either your 20 

  affidavit or the work that you were going to be 21 

  doing on this case? 22 

          A.   Yes. 23 

          Q.   Have you ever -- in your either 24 

  education, your training, your teaching, or any25 
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  other additional continuing education credits 1 

  that you may have received in your role as a 2 

  physicist, have you ever had the opportunity to 3 

  review that document before? 4 

          A.   That document, no. 5 

          Q.   Okay.  You also indicated you have 6 

  an ITE Traffic Engineering Handbook? 7 

          A.   Some pages from it. 8 

          Q.   Okay.  And we will -- you know, 9 

  once it gets copied, I'll have a better idea of 10 

  what you have, but where did you get that from? 11 

          A.   This I got from Mr. Stam. 12 

          Q.   Okay.  And when did you receive 13 

  that from him? 14 

          A.   Yesterday. 15 

          Q.   And did you meet with Mr. Stam 16 

  yesterday? 17 

          A.   I did. 18 

          Q.   And did you talk with Mr. Stam 19 

  about what your opinions might be? 20 

          A.   Yeah.  I mean, he -- he had 21 

  already seen the affidavit and it was basically 22 

  that. 23 

          Q.   Okay.  And did you work with 24 

  Mr. Ceccarelli in preparing the affidavit?25 
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          A.   I did -- actually did not. 1 

          Q.   Who did you work with in preparing 2 

  the affidavit? 3 

          A.   Mostly myself.  I had my husband, 4 

  who is a physicist, just check over my 5 

  numerical calculations to make sure I hadn't 6 

  plugged in an incorrect number anywhere. 7 

          Q.   Who typed the affidavit? 8 

          A.   I did. 9 

          Q.   Okay.  And so is it your position 10 

  and testimony that your -- that you are here to 11 

  give opinions and to provide physics equations 12 

  related to the laws of motion? 13 

          A.   Yes. 14 

          Q.   Okay.  Any other role in this 15 

  case? 16 

          A.   Well, the physics equations and as 17 

  they apply to specific cases. 18 

          Q.   When you say as they apply to 19 

  specific cases, what do you mean? 20 

          A.   I mean the applications of the 21 

  general equations of motion to these 22 

  specific -- some of the specific intersections. 23 

          Q.   Have you reviewed the signal plans 24 

  for these specific intersections?25 
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          A.   I believe that some of that 1 

  information was -- may be on the website -- 2 

  Mr. Ceccarelli's website. 3 

          Q.   Okay.  So you've reviewed his 4 

  website? 5 

          A.   I have. 6 

          Q.   And you think that some of those 7 

  materials might be on his website? 8 

          A.   I have -- I have a memory that 9 

  they might be, but I might be wrong. 10 

          Q.   Okay.  Now, the Uniform -- excuse 11 

  me.  The Manual of Uniform Traffic Control 12 

  Devices, you have part of that in your file 13 

  today, do you use that manual at all in your -- 14 

  in your current work? 15 

          A.   No. 16 

          Q.   Do you teach that manual at all to 17 

  any of your students? 18 

          A.   I don't -- I don't teach the 19 

  manual.  When we teach introductory physics 20 

  courses that have to do with mechanics, we 21 

  often work example problems and have the 22 

  students do as homework problems that are 23 

  similar to this.  In a standard introductory 24 

  physics textbook you would have, you know, a25 
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  problem of how long it takes a car to stop or 1 

  how far it can travel.  But the manual 2 

  specifically, no. 3 

          Q.   Okay.  And that's my question.  So 4 

  do you use the actual manual -- 5 

          A.   The actual manual, no. 6 

          Q.   -- of Uniform Traffic -- and just 7 

  for the purposes of the court reporter, if you 8 

  could let me finish my question -- 9 

          A.   Oh. 10 

          Q.   -- before you answer and then I'll 11 

  give you the time to answer.  It just makes for 12 

  a better record.  It's not how people talk but 13 

  it does make for a better record. 14 

          A.   Yeah.  Sure. 15 

          Q.   Okay.  So do you use the Manual of 16 

  Uniform Traffic Control Devices in any course 17 

  that you teach? 18 

          A.   No. 19 

          Q.   Okay.  In your publications that 20 

  are attached to your CV, do any of those 21 

  publications have to do with traffic signal 22 

  design? 23 

          A.   They do not. 24 

          Q.   Has traffic -- other than -- prior25 
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  to being contacted by Mr. Ceccarelli, had 1 

  traffic signal design ever been an interest of 2 

  yours professionally? 3 

          A.   Not -- not as a researcher.  As a 4 

  teacher, it's an interesting case to have 5 

  students look at in introductory physics 6 

  courses but not as a researcher. 7 

          Q.   In your introductory physics 8 

  courses do you ever -- do you ever teach 9 

  students how to design traffic signal plans? 10 

          A.   Not specifically. 11 

          Q.   Okay.  Now, do you have any 12 

  opinion -- well, let me -- before I ask you 13 

  that -- in your role as a professor at 14 

  Wittenberg University -- is it -- 15 

          A.   Yeah, university. 16 

          Q.   -- do you ever supervise either 17 

  undergrad or graduate physics majors -- 18 

          A.   In -- 19 

          Q.   -- in terms of individually for -- 20 

          A.   In research? 21 

          Q.   Yes. 22 

          A.   Yes. 23 

          Q.   Okay. 24 

          A.   Undergraduate.  We're only25 
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  undergraduate. 1 

          Q.   Okay.  And what type -- do those 2 

  research students that you -- what would be the 3 

  proper word?  I just can't think of it when 4 

  you're a professor and you have a student that 5 

  you are sort of supervising in a research 6 

  capacity. 7 

          A.   Word for what I do or what they -- 8 

          Q.   What you do. 9 

          A.   Mentor. 10 

          Q.   Okay.  Let's use -- when you're 11 

  mentoring these students, what types of 12 

  research would these undergrads be interested 13 

  in or working on? 14 

          A.   Some of them work on nuclear 15 

  physics research that I'm involved in.  I've 16 

  had a number of students work on a project that 17 

  we're doing with the geology department to 18 

  study how changes to lowhead dams in Buck Creek 19 

  affect the flow of the river.  I've had some 20 

  students work on projects in electronics to 21 

  measure very short time intervals with 22 

  electronic circuits.  I've had students work on 23 

  physics education projects.  Projects to 24 

  measure -- construct a pressure sensor that can25 



 79 

  measure underwater.  So it's a variety. 1 

          Q.   Okay.  Would it be accurate to say 2 

  that none of those research students that you 3 

  are mentoring are -- do research in traffic 4 

  engineering? 5 

          A.   None of them have. 6 

          Q.   And you don't -- you've never 7 

  taught any course specific to traffic 8 

  engineering? 9 

          A.   No, not specifically to traffic 10 

  engineering. 11 

          Q.   And you've never taught any course 12 

  that dealt with engineering standards of care? 13 

          A.   Right. 14 

          Q.   And you've never taught any course 15 

  regarding engineering standards of practice? 16 

          A.   Right. 17 

          Q.   Are you -- so how did you -- what 18 

  did you do when you got this case in order 19 

  to -- well, prior -- let me back up. 20 

               Prior to Mr. Ceccarelli contacting 21 

  you, were you aware of what ITE, the Institute 22 

  of Traffic Engineers, recommended for designing 23 

  yellow times and all red times and things like 24 

  that?25 
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          A.   No, I was not specifically aware 1 

  of that. 2 

          Q.   Okay.  How about even generally, 3 

  have you ever generally been aware of what ITE 4 

  recommended? 5 

          A.   No, I -- yeah. 6 

          Q.   Okay.  And how about the Uniform 7 

  Manual on Traffic Control Devices, prior to 8 

  being contacted by Mr. Ceccarelli, did you have 9 

  any understanding of what the manual required 10 

  or what their standard was for designing yellow 11 

  times? 12 

          A.   No, not specifically. 13 

          Q.   Okay.  How about just in general, 14 

  did you ever, prior to Mr. Ceccarelli 15 

  contacting you, ever refer to the manual for -- 16 

  for how yellow times were to be determined? 17 

          A.   I don't think I did. 18 

          Q.   Do you know what the stat -- the 19 

  North Carolina statutory requirement is for 20 

  yellow times at intersections where Wake County 21 

  municipalities install red light cameras? 22 

          A.   I don't think so. 23 

          Q.   Did you understand my question? 24 

          A.   Yes.25 



 81 

          Q.   Okay. 1 

          A.   And this is the specific legal 2 

  statutory requirement? 3 

          Q.   Right. 4 

          A.   Yeah.  No, I can't quote that. 5 

          Q.   Okay.  Do you have an opinion 6 

  whether or not the signal plans at issue in 7 

  this case -- the official signal plans were 8 

  signed and sealed by a North Carolina licensed 9 

  professional engineer? 10 

          A.   I do not. 11 

          Q.   Do you have an opinion of 12 

  whether -- well, have you -- you said you 13 

  looked at some of these signal plans.  Did you 14 

  look to see whether or not the signal plans 15 

  complied with the MUTCD? 16 

          A.   No, I don't think I did. 17 

          Q.   Did you -- as you sit here today, 18 

  do you know what the 2003 MUTCD requirements 19 

  were for the length of yellow times? 20 

          A.   2003.  No. 21 

          Q.   Okay.  How about 2009?  Well, let 22 

  me ask you this:  Do you know what the date is 23 

  of the official signal plan of record for 24 

  Mr. Ceccarelli's intersection?  Do you happen25 
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  to know what the date of that plan is? 1 

          A.   No, I don't. 2 

          Q.   Okay.  Do you know which version 3 

  of the manual was in effect at the time -- 4 

          A.   No, I don't. 5 

          Q.   -- that signal -- I'm sorry -- 6 

  that signal plan was designed? 7 

          A.   No. 8 

          Q.   Do you know what the standard of 9 

  practice is for engineers anywhere for how 10 

  often signal plans need to be redesigned? 11 

          A.   No. 12 

          Q.   Okay.  Do you know what the 2009 13 

  version of the Manual of Uniform Traffic 14 

  Control Devices, what they have to say about 15 

  yellow times -- the design of yellow times? 16 

          A.   No, I don't remember what that is. 17 

  I think I've looked at it, but I don't 18 

  remember. 19 

          Q.   Okay.  Do you recall in any of 20 

  your investigations that you did for this case 21 

  whether or not you saw that any of the -- any 22 

  of the yellow times that you're aware that is 23 

  at issue in this case exceeded the -- either 24 

  exceeded or was not -- what's the opposite of25 
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  exceeded -- either were longer -- well, strike 1 

  that.  Let me ask a new question. 2 

               Do you know whether or not any of 3 

  the signal plans that you looked at related to 4 

  this case, whether any of those yellow times 5 

  did not comport with the times allowed in the 6 

  manual? 7 

          A.   No, I don't know that. 8 

          Q.   Okay.  Are you -- I don't want to 9 

  testify for you, but do you recall hearing that 10 

  the manual required yellow times be between 11 

  three and six seconds? 12 

          A.   That's -- that's a -- those are 13 

  numbers that I've read in a lot of documents. 14 

  I can't tell you exactly which ones, but I do 15 

  remember reading those general numbers. 16 

          Q.   Okay.  Are you aware of any yellow 17 

  times at issue in this case that are less than 18 

  three seconds? 19 

          A.   No, I'm not. 20 

          Q.   Okay.  Do you know what the 21 

  definition of -- or the purpose -- let me ask 22 

  you differently. 23 

               Do you know what the purpose, 24 

  according to the Manual of Uniform Traffic25 
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  Control Devices, either 2003 or 2009, what the 1 

  purpose of the yellow time interval is? 2 

          A.   No, I can't quote you that. 3 

          Q.   How about in general?  Do you have 4 

  a general understanding of what the purpose of 5 

  the yellow change interval is? 6 

          A.   No.  I have -- I have only my own 7 

  understanding of what the yellow change 8 

  interval is for, I guess. 9 

          Q.   Sure.  And what do you base what 10 

  your understanding of what the yellow change 11 

  interval is for on?  Where does that come from? 12 

          A.   Well, it comes from -- it comes 13 

  from physics.  It comes from understanding that 14 

  there are going to be cars that are too close 15 

  to the intersection to stop safely and that the 16 

  yellow change interval should be long enough to 17 

  let them get -- the yellow, plus the red, needs 18 

  to be long enough certainly for them to get 19 

  through the intersection safely.  And the 20 

  yellow itself, I assume, is to let them get to 21 

  the intersection before the light turns red. 22 

          Q.   Okay.  Have you -- do you recall 23 

  in your preparation for giving testimony today 24 

  whether you came across any definition of -- or25 
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  purpose -- either definition of or purpose of 1 

  yellow change intervals to alert the driver 2 

  that the -- that the -- that the signal -- that 3 

  the color of the signal is about to change? 4 

          A.   Oh, yes. 5 

          Q.   Okay. 6 

          A.   Yeah. 7 

          Q.   All right.  And that is different, 8 

  you would agree, with a definition of a physics 9 

  calculation, correct? 10 

          A.   Well, if the only purpose of the 11 

  yellow light is to alert drivers that the 12 

  signal is about to change, then there doesn't 13 

  need to be a minimum for the yellow light. 14 

          Q.   Okay.  That's a different 15 

  question.  Your answer -- I mean, that -- you 16 

  answered a different question, but -- but my 17 

  question -- 18 

          A.   I would say that's one of the 19 

  purposes of a yellow light. 20 

          Q.   Okay.  And where -- okay.  And 21 

  have you ever been taught what the purpose -- 22 

  have you ever in your education or your 23 

  training or your background as a physicist, 24 

  were you ever -- did you ever take any course25 
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  or do you recall being taught what the 1 

  purpose -- what the engineering purpose of a 2 

  yellow change interval was? 3 

          A.   Not in any course I took. 4 

          Q.   And you also -- how about in terms 5 

  of an all red signal, have you prior to being 6 

  contacted by Mr. Ceccarelli in your -- any of 7 

  the courses that you teach and any of the 8 

  courses that you recall -- you know, any of the 9 

  information you recall being taught as a 10 

  physics student and any of the research that 11 

  you've done in your professional life, was the 12 

  study of red change intervals any -- ever a 13 

  part of that? 14 

          A.   Actually, I mentored a student in 15 

  an electronics project where we had to get the 16 

  electronics timing logic correct in order to 17 

  produce red intervals of -- all red intervals 18 

  of a certain amount of time, and there was an 19 

  explanation there that the all red interval is 20 

  to allow time for traffic to clear the 21 

  intersection before traffic going in the other 22 

  direction is released and that that might 23 

  depend on the size of the intersection and 24 

  other factors.25 
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          Q.   So -- 1 

          A.   But not in any class I took ever. 2 

          Q.   Okay.  So -- 3 

          A.   This was something that I read as 4 

  part of helping a student with a project. 5 

          Q.   Have you -- prior to being 6 

  contacted by Mr. Ceccarelli, have you done any 7 

  research or study into the engineering problem 8 

  of too -- of yellow times that are too long? 9 

          A.   Not prior to being contacted by 10 

  him. 11 

          Q.   Since being contacted by him have 12 

  you undertaken any either research or study 13 

  into the engineering -- well, into -- into why 14 

  engineers might not want yellow times to be too 15 

  long? 16 

          A.   I have read in some of these 17 

  materials a little bit about that, particularly 18 

  for high speed intersections, that simply 19 

  applying the formula and having yellow lights 20 

  that are too long might lead to results that 21 

  are not desired.  My memory is that those are 22 

  for longer times, up to the six second maximum 23 

  we talked about earlier. 24 

          Q.   And this was -- so this was25 
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  something that you would -- did you get this 1 

  information from reading engineering articles 2 

  or journals about why yellow times -- you know, 3 

  why yellow times should not be too long? 4 

          A.   Yes.  I think probably these 5 

  traffic manuals and ITE documents. 6 

          Q.   Do you know whether or not the 7 

  yellow times that are on the signal plans of 8 

  record that are at issue of this case, whether 9 

  those are consistent with traffic engineering 10 

  standards and/or practices promulgated by the 11 

  ITE? 12 

          A.   I -- my sense is that they're not 13 

  consistent because they're not up in that upper 14 

  level of times that would be considered to be 15 

  too long. 16 

          Q.   Okay.  I'm not talking about -- 17 

  okay.  In terms just of the length of the 18 

  yellow times at issue in this case that are on 19 

  the signal plans of record, do you know whether 20 

  or not -- in your investigation, did you come 21 

  across any information to say that -- that 22 

  would indicate that the yellow times on the 23 

  signal plans of record in this case are not in 24 

  conformance with ITE recommendations?25 
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          A.   Not specifically. 1 

          Q.   And I think you testified earlier 2 

  that you came -- that you did -- in your 3 

  investigation or your research for giving 4 

  opinions in this case, that you did note that 5 

  ITE recommended using an assumed speed for left 6 

  hand turns between twenty and thirty-five miles 7 

  an hour; is that correct? 8 

          A.   That was in one of the documents I 9 

  read.  I'm not sure that that was an ITE 10 

  recommendation. 11 

          Q.   Okay.  So you don't know where 12 

  that came from but you saw that somewhere? 13 

          A.   Uh-huh. 14 

          Q.   Is that correct? 15 

          A.   Uh-huh. 16 

          Q.   Yes? 17 

          A.   Yes. 18 

          Q.   Have you ever published or sought 19 

  to publish any scholarly articles or research 20 

  related to traffic signal engineering? 21 

          A.   No. 22 

          Q.   Have you ever published or sought 23 

  to publish any article -- scholarly article or 24 

  research regarding traffic engineering standard25 
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  of care or practice for designing signal times? 1 

          A.   No. 2 

          Q.   Have you ever been hired by any 3 

  organization that promulgates or publishes 4 

  guidelines or practices or standards of care 5 

  for traffic signal engineering? 6 

          A.   No. 7 

          Q.   You talked about -- you used the 8 

  term to safely stop.  And I think you actually 9 

  at some point did give a definition of what you 10 

  meant by safe.  Can you just -- I didn't write 11 

  it down.  Can you tell me what -- again, what 12 

  you mean when you say in your affidavit or in 13 

  your testimony today to either safely stop or 14 

  stop safely? 15 

          A.   I am there using the -- what I 16 

  understand to be the standard values for 17 

  perception or reaction time and deceleration 18 

  that is provided in the literature and the 19 

  equations of motion that show how much time or 20 

  distance it will take with those assumptions in 21 

  order to stop. 22 

          Q.   When you talk about the 23 

  deceleration time provided in the literature, 24 

  what do you mean by that?25 
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          A.   The perception time or the -- 1 

          Q.   Well, you said deceleration time. 2 

  Not perception -- well, you said 3 

  perception/reaction, deceleration time provided 4 

  in the literature.  My question is related to 5 

  the deceleration time. 6 

          A.   Well, the deceleration time is 7 

  calculated from the equations of motion using 8 

  the perception or reaction time and the value 9 

  of deceleration. 10 

          Q.   Where do you get the value of 11 

  deceleration from? 12 

          A.   Various -- well, there -- I've 13 

  seen various assumptions in various of these 14 

  traffic engineering documents and codes.  I 15 

  think the number I used in my calculations was 16 

  eleven point two feet per second squared. 17 

          Q.   Where did you get that from? 18 

          A.   I would have to look.  It's one 19 

  of -- it's one of these -- can I look? 20 

          Q.   Sure. 21 

          A.   Okay.  Because I know it's one of 22 

  these -- 23 

               MR. STAM:  May I refer her to the 24 

  correct exhibit and page?25 
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               MS. MARTINEAU:  Well, let -- she's -- 1 

  I mean, I don't know. 2 

               THE WITNESS:  Yeah, let me see if I 3 

  can find it. 4 

  BY MS. MARTINEAU: 5 

          Q.   While you're looking -- well, go 6 

  ahead. 7 

          A.   Yeah. 8 

          Q.   You can -- 9 

          A.   For example, I see in the Traffic 10 

  Engineering Handbook there's actually a 11 

  deceleration rate of ten feet per second, which 12 

  is less than the number I used, eleven point 13 

  two.  So the number I used was actually a 14 

  little more conservative. 15 

          Q.   And if I may, Dr. George -- 16 

          A.   And I -- my affidavit says I used 17 

  North Carolina Department of Transportation 18 

  values. 19 

          Q.   So is it fair to say that you -- 20 

  that you determined what the calculation was by 21 

  going to and referring to engineering 22 

  publications? 23 

          A.   I determined the numbers to use in 24 

  the calculations from engineering publications.25 
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          Q.   Prior to being contacted by 1 

  Mr. Ceccarelli, when would you have used those 2 

  calculations before before that? 3 

          A.   Well, we do calculations like that 4 

  in the introductory mechanics course for, you 5 

  know, typical -- so I probably have used 6 

  typical numbers for -- I know I have used 7 

  typical numbers for perception time and 8 

  deceleration.  And the numbers I found in the 9 

  engineering literature were close to numbers 10 

  that I've used before when teaching 11 

  introductory physics. 12 

          Q.   And does your introductory -- do 13 

  you have your introductory physics class -- do 14 

  you teach physics related to automobiles? 15 

          A.   Partly.  We use automobiles as 16 

  examples in our introductory class. 17 

          Q.   Okay.  Is it your testimony 18 

  that -- you talked about -- well, where -- had 19 

  you studied dilemma zones prior to being 20 

  contacted by Mr. Ceccarelli? 21 

          A.   I wasn't familiar with the 22 

  terminology; but, again, in introductory 23 

  physics courses, we do calculations like this. 24 

  But the term dilemma zone was not familiar to25 
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  me. 1 

          Q.   Okay.  And the term -- the 2 

  engineering term dilemma zone was not something 3 

  that you utilized -- that you utilized? 4 

          A.   Not in those words. 5 

          Q.   Okay.  Right.  So -- 6 

          A.   But the concept, yes, again, in 7 

  teaching introductory physics that it may be 8 

  possible for a car to not stop safety and then 9 

  you can figure out how long it takes the car -- 10 

  a car to get to the intersection under those 11 

  conditions. The term dilemma zone, no, but 12 

  that -- that concept is familiar. 13 

          Q.   Okay.  So the term dilemma zone is 14 

  not a term that you used or use in teaching 15 

  physics? 16 

          A.   That's right. 17 

          Q.   Okay.  It was something that you 18 

  came across in preparing for your research and 19 

  testimony today? 20 

          A.   That's right. 21 

          Q.   And -- okay.  And when you say 22 

  stop safely, you don't mean to be able to -- 23 

  well, strike that.  I'm going to strike that. 24 

               Do you know what the laws of North25 
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  Carolina say about whether or not a driver in 1 

  order to abide by the law has to stop the car 2 

  prior to the red light being activated or just 3 

  must enter the intersection prior to the red 4 

  light being activated? 5 

          A.   I -- no, I assume that a driver 6 

  who is outside the stopping -- I don't know, 7 

  but I assume that a driver that is outside the 8 

  stopping distance, farther from the stopping 9 

  distance who is still braking while the red 10 

  light comes on is fine as long as that driver 11 

  does not enter the intersection. 12 

          Q.   Okay.  What about can -- if the 13 

  driver does enter an intersection on a yellow 14 

  light and then that light turns red while 15 

  they're in the intersection, do you know 16 

  whether that violates the laws of North 17 

  Carolina? 18 

          A.   I don't know those laws of North 19 

  Carolina. 20 

          Q.   Okay.  Do you have any information 21 

  as to these intersections of crash rates at the 22 

  intersections? 23 

          A.   No, I don't. 24 

          Q.   And you've never -- in your role25 
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  as a physicist and as a teacher and as a 1 

  researcher, have you ever done studies 2 

  regarding crash rates at intersections? 3 

          A.   No, I haven't. 4 

          Q.   From a physics point of view, are 5 

  you aware that it takes -- if a car is stopped 6 

  at a stoplight and then that stoplight turns to 7 

  green, that some laws of motion would come into 8 

  play as to when that car actually enters the 9 

  intersection? 10 

          A.   Sure.  There would be a perception 11 

  time and then acceleration. 12 

          Q.   And do you know whether or not 13 

  engineers use that perception time when -- or 14 

  take into consideration that perception time 15 

  when they do the traffic signal plans? 16 

          A.   I don't know that. 17 

          Q.   And, again, is that because you 18 

  don't practice traffic signal engineering? 19 

          A.   That's right. 20 

          Q.   And you don't know what the 21 

  standard of care is for traffic signal 22 

  engineering? 23 

          A.   Not for that. 24 

          Q.   And it's not your -- it's not your25 
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  role to provide testimony today on engineering 1 

  practices, correct? 2 

               MR. STAM:  Objection -- 3 

               THE WITNESS:  Correct. 4 

               MR. STAM:  -- solely to the 5 

  redundancy. 6 

               THE WITNESS:  That's right. 7 

  BY MS. MARTINEAU: 8 

          Q.   Do you know how fast -- well, have 9 

  you -- do you know how many of the red light 10 

  camera citations that were issued by the town 11 

  of Cary for the intersections at play, do you 12 

  know how many of those people were in the 13 

  dilemma zone -- 14 

          A.   I do not. 15 

          Q.   -- at the time they -- or leading 16 

  up to them receiving a citation? 17 

          A.   I don't know that. 18 

          Q.   So would you agree that -- well, I 19 

  mean, so for those vehicles that were not 20 

  within what you consider to be the dilemma 21 

  zone, that those vehicles should have either 22 

  been able to stop or continue through the 23 

  intersection and not have received -- excuse 24 

  me, could have either stopped or proceeded25 
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  through the intersection safely? 1 

          A.   I -- I don't know for sure.  The 2 

  dilemma zone, as I've defined it, assumes that 3 

  a driver that proceeds through the intersection 4 

  doesn't need to slow down.  If that's the case 5 

  at these intersections, then there probably 6 

  were drivers -- there are regions -- there are 7 

  still regions where a driver can stop or 8 

  proceed through the intersection safely even if 9 

  there is a dilemma zone. 10 

          Q.   Okay.  And you have no idea what 11 

  percentage of drivers that receive red light 12 

  tickets -- 13 

          A.   No. 14 

          Q.   -- did that or not? 15 

          A.   No. 16 

          Q.   And that's not part of what you 17 

  were asked to do today? 18 

          A.   That's right. 19 

          Q.   And Mr. Stam identified 20 

  Plaintiffs' Exhibit 4 for your deposition.  Had 21 

  you seen this before, Plaintiffs' Exhibit 4? 22 

          A.   I saw it yesterday. 23 

          Q.   Okay.  So you saw it yesterday for 24 

  the first time?25 
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          A.   Yes. 1 

          Q.   Okay.  Prior to seeing -- I said 2 

  defendant's, I'm sorry.  Prior to seeing 3 

  Plaintiffs' Exhibit 4, had you been aware that 4 

  the North Carolina section of the Institute of 5 

  Transportation Engineers undertook a study? 6 

          A.   No. 7 

          Q.   Okay.  And did you read in here 8 

  that this study recommends the practice of 9 

  using twenty miles an hour for an assumed left 10 

  turn speed? 11 

          A.   I read assume a speed of twenty 12 

  miles an hour to thirty miles an hour.  For 13 

  locations with unusual conditions a higher or 14 

  lower speed may be appropriate. 15 

          Q.   Okay.  And do you know what the 16 

  qualifications -- or the engineering 17 

  qualifications were for the members of this 18 

  task force? 19 

          A.   No. 20 

          Q.   Do you know whether they were 21 

  professional engineers or not? 22 

          A.   No, I don't. 23 

          Q.   Okay.  To the extent that the 24 

  licensed engineers who designed the signal25 
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  plans at issue in this case used an assumed 1 

  speed for left turns of twenty miles an hour, 2 

  would you agree that that's consistent with 3 

  what is recommended in Plaintiffs' Exhibit 4? 4 

          A.   It's -- I don't have enough 5 

  information to answer that.  It's not 6 

  inconsistent.  It's the lower number of what is 7 

  recommended here, and I don't know whether 8 

  there are unusual conditions that might make 9 

  that not applicable. 10 

          Q.   Okay.  But you would agree that if 11 

  a licensed North Carolina engineer used twenty 12 

  miles an hour for an assumed speed for a left 13 

  turn when designing a yellow time, that twenty 14 

  miles an hour is within the twenty to thirty 15 

  miles an hour recommended by this publication, 16 

  correct? 17 

               MR. STAM:  Objection to form, and 18 

  I'll be glad to tell you what it is. 19 

               MS. MARTINEAU:  That's okay. 20 

               THE WITNESS:  Twenty miles an hour is 21 

  between twenty and thirty miles an hour. 22 

  BY MS. MARTINEAU: 23 

          Q.   Do you know how fast 24 

  Mr. Ceccarelli was when he first saw the25 
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  yellow -- excuse me -- the light in his 1 

  direction of travel turn from red to yellow? 2 

          A.   I don't. 3 

          Q.   Do you have an opinion of whether 4 

  or not Mr. Ceccarelli could have stopped prior 5 

  to the light turning red if he had wanted to? 6 

          A.   Not knowing his initial speed and 7 

  his position, I don't. 8 

          Q.   Okay.  And the same question for 9 

  Miss Millette, do you know how fast Miss 10 

  Millette was going -- 11 

          A.   No. 12 

          Q.   -- when she first noticed the 13 

  light in her left turn direction of travel to 14 

  change from red -- excuse me, from green to 15 

  yellow? 16 

          A.   No. 17 

          Q.   So you have no opinion of whether 18 

  or not Miss Millette could have either stopped 19 

  prior to the intersection -- excuse me, could 20 

  have stopped before entering the intersection 21 

  safely? 22 

          A.   No. 23 

          Q.   How about have you ever 24 

  undertaken -- either before or after being25 
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  contacted by Mr. Ceccarelli in this case, have 1 

  you ever undertaken to do any traffic studies? 2 

          A.   No. 3 

          Q.   So you've not gone out to an 4 

  intersection and watched left-hand turn drivers 5 

  to see how fast they travel, correct? 6 

          A.   That's correct. 7 

          Q.   I'm almost done.  Dr. George, do 8 

  you have -- 9 

               MS. MARTINEAU:  Sure.  Go ahead. 10 

  We'll go off the record. 11 

               (Pause in proceedings.) 12 

               THE VIDEOGRAPHER:  We're on the 13 

  record. 14 

  BY MS. MARTINEAU: 15 

          Q.   And, Dr. George, I already -- I'm 16 

  going to ask -- I already asked you the 17 

  question regarding your opinions on the 1991 18 

  signal plan where Mr. Ceccarelli received his 19 

  citation, but I want to ask you about the other 20 

  signal plans.  I understand that you may or may 21 

  not have reviewed them, but do you know or do 22 

  you have an opinion of whether or not the '06 23 

  signal plan at Maynard and Kildaire Farm Road, 24 

  whether the yellow time at that -- on the25 



 103 

  left-hand turns at those intersections, whether 1 

  they are in full conformance with the 2 

  requirements of the Manual of Uniform Traffic 3 

  Control Devices? 4 

          A.   No. 5 

          Q.   You don't have an opinion whether 6 

  or not -- 7 

          A.   I don't have an opinion. 8 

          Q.   Dr. George, do you have an opinion 9 

  of whether or not the yellow times on the 10 

  signal plan at High House Road and Cary 11 

  Parkway, whether those yellow times are in full 12 

  conformance with the requirements of the -- set 13 

  out in the Manual of Uniform Traffic Control 14 

  Devices? 15 

          A.   I don't have an opinion. 16 

          Q.   Dr. George, do you have an opinion 17 

  of whether or not the yellow times on the 18 

  signal plan at play in this case for Kildaire 19 

  Farm Road and Cary Parkway, whether those 20 

  yellow times are in full conformance with the 21 

  requirements of the Manual of Uniform Traffic 22 

  Control Devices? 23 

          A.   I don't have an opinion. 24 

               MS. MARTINEAU:  Thank you,25 
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  Dr. George.  Those are the questions I have for 1 

  you. 2 

               MR. STAM:  Dr. George, a few 3 

  additional questions. 4 

                 REDIRECT EXAMINATION 5 

  BY MR. STAM: 6 

          Q.   I note on your CV that you are a 7 

  reviewer for the nine chapters of the third 8 

  edition of Knight book entitled Physics for 9 

  Scientists and Engineers? 10 

          A.   Yes. 11 

          Q.   Why would they ask a physicist to 12 

  review a book written for engineers? 13 

          A.   Well, it's a -- it's a book for 14 

  the introductory physics course that is taken 15 

  by people who are in either science majors or 16 

  engineering majors.  Most -- most engineering 17 

  majors, if not all engineering majors, have to 18 

  take that introductory physics course. 19 

          Q.   Why? 20 

          A.   Because -- well -- 21 

          Q.   You design curriculum? 22 

          A.   Yes.  And have worked with 23 

  students who have gone on to be engineers, and 24 

  I -- they use those basic physics principles in25 
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  their engineering. 1 

          Q.   Engineering is applied physics and 2 

  chemistry and -- 3 

               MS. MARTINEAU:  Objection to the form 4 

  of the question.  Move to strike testimony of 5 

  Mr. Stam. 6 

               MR. STAM:  I wasn't quite finished 7 

  with my question. 8 

  BY MR. STAM: 9 

          Q.   Is engineering applied physics and 10 

  chemistry and other sciences? 11 

          A.   Engineering is the application of 12 

  science and math to real world problems. 13 

          Q.   You were asked about the signal 14 

  plan for the intersection where 15 

  Mr. Ceccarelli -- the intersection -- the site 16 

  plan for the intersection where Mr. Ceccarelli 17 

  had his citation for not stopping at the red 18 

  light. 19 

               Regardless of the date of that 20 

  signal plan, did you know that that signal plan 21 

  assumed a speed limit of thirty-five miles per 22 

  hour when the actual speed limit was forty-five 23 

  miles per hour? 24 

               MS. MARTINEAU:  Objection.  Testimony25 
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  of Mr. Stam. 1 

               THE WITNESS:  I remember reading in 2 

  some document that the yellow light interval had 3 

  been created for a speed of thirty-five miles an 4 

  hour, yes. 5 

  BY MR. STAM: 6 

          Q.   And is the approach speed, which 7 

  in this case I assume is the speed limit, what 8 

  they used, if you miss on the V -- if you input 9 

  the wrong variable there, will you get the 10 

  wrong output on the equation? 11 

          A.   All of those equations assume that 12 

  that V is the speed that the vehicle is going 13 

  when the light turns yellow.  So, yes, if you 14 

  use the wrong V, you get the wrong numbers. 15 

          Q.   Garbage in, garbage out? 16 

          A.   Right. 17 

          Q.   Okay.  Now, if the only purpose of 18 

  a yellow light were to let you know that a 19 

  green light is coming -- 20 

          A.   A red light. 21 

          Q.   -- a red light is coming and 22 

  presumably, therefore, a green light is 23 

  coming -- 24 

          A.   Uh-huh.25 
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          Q.   -- at the perpendicular road -- 1 

          A.   Uh-huh. 2 

          Q.   -- and there's an eighteen-wheel 3 

  trucker coming and is about to hit you if you 4 

  don't get out of the way, I guess you would be 5 

  alerted if it were only two seconds so that you 6 

  could prepare for death? 7 

               MS. MARTINEAU:  Objection.  Move to 8 

  strike. 9 

  BY MR. STAM: 10 

          Q.   Is that why there's other purposes 11 

  for a yellow light? 12 

               MS. MARTINEAU:  Same objection, as 13 

  well as her qualification to testify as to the 14 

  engineering reason -- purpose of a yellow light. 15 

               THE WITNESS:  If the only purpose of 16 

  the yellow light is to tell you that the red light 17 

  is coming and that the green light is coming the 18 

  other way, then I wouldn't -- it could be -- it 19 

  could be -- the yellow light could be very short. 20 

  It would not have to have any length that has 21 

  anything to do with the speed limit or anything 22 

  else like that.  It could be, yeah, as short as -- 23 

  as short as you want if the only purpose is to 24 

  alert you that the light is going to change.25 
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               (Thereupon, Plaintiffs' Exhibit 6, 1 

  Traffic Engineering Handbook, 6th Edition, was 2 

  marked for purposes of identification.) 3 

  BY MR. STAM: 4 

          Q.   I'll show you what's been marked 5 

  for identification as Plaintiffs' Exhibit 6 

  Number 6 and ask if this is also a document 7 

  that has been provided to you? 8 

          A.   Yes.  I have seen this document 9 

  before. 10 

          Q.   And it appears to be certain pages 11 

  from what? 12 

          A.   The 6th Edition of the Traffic 13 

  Engineering Handbook, Institute of 14 

  Transportation Engineers. 15 

          Q.   If you would take that along 16 

  with -- pages four twelve and four thirteen of 17 

  that publication and then also look at 18 

  Plaintiffs' Exhibit 4, page twenty-four, and 19 

  compare, I guess I'll say, the factual 20 

  assumptions for reaction time and deceleration 21 

  rate. 22 

          A.   Uh-huh. 23 

          Q.   Are they different or similar or 24 

  the same?25 
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          A.   They're not the same.  The 1 

  reaction time in the traffic engineering 2 

  handbook says typically one second and in the 3 

  other document typically one point five 4 

  seconds. 5 

          Q.   Now -- 6 

          A.   And -- 7 

          Q.   Is that because one it says 8 

  reaction time and the other says -- 9 

          A.   Perception/reaction time. 10 

          Q.   -- perception/reaction time, or is 11 

  that just a difference of opinion amongst 12 

  engineers whether it should be one second or 13 

  one and a half seconds, if you know? 14 

          A.   I don't.  I don't know. 15 

          Q.   All right. 16 

          A.   I -- just based on the use of the 17 

  equation, I assume it's referring to the same 18 

  thing, that is the time it takes the driver to 19 

  put the brakes on after the light is perceived 20 

  to be yellow. 21 

          Q.   Okay.  So you take that as just a 22 

  change in the opinion of engineers whether -- 23 

  how long it will take? 24 

          A.   Yes.  That's what I would assume.25 
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          Q.   Okay.  And you -- either one -- 1 

  does your formula work with either one?  I 2 

  might not be asking the question right. 3 

          A.   The formula is the same.  The 4 

  numbers that I quote -- quoted in the affidavit 5 

  and that I quoted earlier are assuming the 6 

  longer time -- 7 

          Q.   The one point five? 8 

          A.   -- the one point five seconds 9 

  because that gives a more conservative estimate 10 

  of the -- 11 

          Q.   Okay.  And that's the one that's 12 

  specific to North Carolina -- 13 

          A.   Okay. 14 

          Q.   -- as I understand it; is that 15 

  correct? 16 

          A.   Yeah.  Well, that's -- 17 

          Q.   All right. 18 

          A.   And that's the number I've been 19 

  using. 20 

          Q.   Would you also look at the 21 

  deceleration rate. 22 

          A.   Uh-huh.  So in the Traffic 23 

  Engineering Handbook it says typically ten feet 24 

  per second squared and in the ITE journal25 
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  eleven point two feet per second squared. 1 

          Q.   Okay.  And is that what you used, 2 

  the eleven -- 3 

          A.   I used the eleven point two. 4 

  Again, that's more conservative. 5 

          Q.   Now, when you say conservative, 6 

  you're not referring in any political sense? 7 

          A.   No. 8 

               MS. MARTINEAU:  You're not? 9 

  BY MR. STAM: 10 

          Q.   Okay. 11 

          A.   Not that I know of.  I haven't 12 

  read the Republican party platform. 13 

          Q.   On physics.  Okay.  Now, they both 14 

  appear to be addressing the same question, do 15 

  they not? 16 

          A.   Yes. 17 

          Q.   Of how to calculate the yellow 18 

  light interval? 19 

          A.   Right. 20 

          Q.   Both of them in the -- V in the 21 

  actual -- what do you call that, a formula or 22 

  an equation? 23 

          A.   Either one. 24 

          Q.   All right.  Say V equals design25 
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  speed and is that -- 1 

          A.   Feet per second. 2 

          Q.   -- feet per second? 3 

          A.   Uh-huh. 4 

          Q.   All right.  Is that talking about 5 

  the design speed when you're in the middle of 6 

  the intersection using the friction of your 7 

  tires to help you decelerate or is that talking 8 

  about the design speed at which you first see 9 

  the yellow light? 10 

          A.   The equation -- in this equation V 11 

  is the speed when you first see the yellow 12 

  light. 13 

               (Thereupon, Plaintiffs' Exhibit 7, 14 

  Manual on Uniform Traffic Control Devices for 15 

  Streets and Highways, 2009 Edition, was marked for 16 

  purposes of identification.) 17 

  BY MR. STAM: 18 

          Q.   I'd like to show you one other 19 

  exhibit.  That goes here. 20 

               If you would take what's been 21 

  marked as plaintiffs' Exhibit 7.  Were you 22 

  provided this prior to your deposition? 23 

          A.   Yes. 24 

          Q.   And you were asked about this on25 
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  cross-examination, I believe; is that correct? 1 

          A.   Yes. 2 

          Q.   Now, just tell us what it is for 3 

  the record? 4 

          A.   This is a page from the 2009 5 

  Edition Manual on Uniform Traffic Control 6 

  Devices. 7 

          Q.   All right.  Do you have page five 8 

  twelve? 9 

          A.   Five twelve. 10 

          Q.   What does page five twelve say 11 

  about how the standard -- what the standard is 12 

  for the duration of the flashing yellow 13 

  interval to be determined by engineering 14 

  judgment? 15 

               MS. MARTINEAU:  Objection. 16 

  Mischaracterization of the testimony. 17 

               MR. STAM:  I'm sorry. 18 

               MS. MARTINEAU:  Move to strike. 19 

               MR. STAM:  I'm sorry.  I'll withdraw 20 

  that. 21 

  BY MR. STAM: 22 

          Q.   Would you read from point 05 23 

  through point 07? 24 

          A.   Sorry.25 
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          Q.   About two-thirds of the way down. 1 

          A.   Yeah.  Does that start with the 2 

  standard? 3 

          Q.   It would start with the duration. 4 

          A.   The duration. 5 

          Q.   Actually, if you would go -- 6 

          A.   The study? 7 

          Q.   -- right above that.  Guidance. 8 

          A.   So guidance, the duration of the 9 

  flashing yellow interval should be determined 10 

  by engineering judgment. 11 

          Q.   Okay. 12 

          A.   Standard, the duration of the 13 

  steady yellow change interval shall be 14 

  determined using engineering practices. 15 

  Guidance, the steady yellow interval should 16 

  have a minimum duration of three seconds and a 17 

  maximum duration of six seconds, see Section 18 

  4D.26.  The longer interval should be reserved 19 

  for use on approaches with higher speeds. 20 

          Q.   Is there a big difference between 21 

  three seconds and six seconds in the use of 22 

  your formula? 23 

          A.   Yes. 24 

               MR. STAM:  Okay.  No further25 
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  questions. 1 

                 RECROSS-EXAMINATION 2 

  BY MS. MARTINEAU: 3 

          Q.   Dr. George, do you know when the 4 

  2009 Edition of the Manual on Uniform Traffic 5 

  Control Devices was first published? 6 

          A.   No. 7 

          Q.   Are you -- do you know if you meet 8 

  the qualifications in any state to sign and 9 

  seal traffic signal plans? 10 

          A.   I do not. 11 

          Q.   You don't know? 12 

          A.   No, I don't -- I don't meet the 13 

  standards.  I know I don't. 14 

          Q.   Okay. 15 

          A.   Well, okay.  I don't know all 16 

  state laws.  I don't know. 17 

          Q.   Okay.  How about, did you look -- 18 

  how about North Carolina, do you know if you 19 

  meet the standards in North Carolina -- well, 20 

  let me ask you, are you qualified in North 21 

  Carolina to sign and seal traffic signal plans? 22 

          A.   No.  Well, I don't know. 23 

          Q.   You don't know?  And I think I 24 

  asked you this:  And as far as -- do you know25 
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  what the North Carolina statutory definition of 1 

  the practice of engineering is? 2 

          A.   No. 3 

               MS. MARTINEAU:  Okay.  Thank you very 4 

  much. 5 

               MR. STAM:  Just shall we -- are these 6 

  the copies of her -- 7 

               MS. MARTINEAU:  Are we done? 8 

               MR. STAM:  Yes.  Oh, I want to ask 9 

  you a question. 10 

            FURTHER REDIRECT EXAMINATION 11 

  BY MR. STAM: 12 

          Q.   Dr. George, do you claim to be an 13 

  engineer? 14 

          A.   I do not. 15 

               MR. STAM:  Thank you.  No further 16 

  questions. 17 

               THE VIDEOGRAPHER:  We're off the 18 

  record. 19 

               (Thereupon, Defendant's Exhibit A, 20 

  Elizabeth George's file material, was marked for 21 

  purposes of identification.) 22 

               (Thereupon, signature was not 23 

  waived.) 24 

               (Thereupon, the deposition was25 
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  concluded at 9:58 a.m.) 1 

   2 

   3 

   4 

   5 

   6 

   7 

   8 

   9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   21 

   22 

   23 

   24 

  25 
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          I, ELIZABETH A. GEORGE, Ph.D., do hereby 1 

  certify that the foregoing is a true and accurate 2 

  transcription of my testimony. 3 

   4 

   5 

                   _ _ _ _ _ _ _ _ _ _ _ _ _ _ 6 

   7 

             Dated _ _ _ _ _ _ _ _ _ _ _ _ _ _ 8 

   9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   21 

   22 

   23 

   24 

  25 
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  STATE OF OHIO        ) 1 

  COUNTY OF MONTGOMERY )  SS: CERTIFICATE 2 

               I, Kathy S. Wysong, a Notary 3 

  Public within and for the State of Ohio, duly 4 

  commissioned and qualified, 5 

               DO HEREBY CERTIFY that the 6 

  above-named ELIZABETH A. GEORGE, Ph.D., was by me 7 

  first duly sworn to testify the truth, the whole 8 

  truth and nothing but the truth. 9 

               Said testimony was reduced to 10 

  writing by me stenographically in the presence 11 

  of the witness and thereafter reduced to 12 

  typewriting. 13 

               I FURTHER CERTIFY that I am not a 14 

  relative or Attorney of either party, in any 15 

  manner interested in the event of this action, 16 

  nor am I, or the court reporting firm with which 17 

  I am affiliated, under a contract as defined in 18 

  Civil Rule 28(D). 19 

   20 

   21 

   22 

   23 

   24 

  25 
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          IN WITNESS WHEREOF, I have hereunto set 1 

  my hand and seal of office at Dayton, Ohio, on 2 

  this _ _ _ _ day of _ _ _ _ _ _ _ _, 2012. 3 

   4 

                 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 5 

                 KATHY S. WYSONG, RPR 

                 NOTARY PUBLIC, STATE OF OHIO 6 

                 My commission expires 12-1-2013 

   7 

   8 

   9 

   10 

   11 

   12 

   13 

   14 

   15 

   16 

   17 

   18 

   19 

   20 

   21 

   22 

   23 

   24 

   25 
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