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1 PROCEEDING.S 
2 

3 MR. CRAWLEY: Maybe if we could Open today's 

4 discussion on theprofile question, and I thought to begin 

5 with I would like to ask Neal Ricnards if he could qive us 

6 a tery brief presentation of the gravity assist profile. 

7 I think that will get us all thinking a little bit and 

8 then we can discuss the other elements of station grades 

9 and maximum, minimum grades and that type of thing 

10 So Neal, if you could give us a brief oterview 

11 of the profile grading and gravity profile, I would appre- 

date it. 

1? MR. RICHARDS: Well, I think I want to take this 

14 opportunity to let you gentlemeti who have dOme ào far know 

15 that I açpreciate it, getting some gems cf worth from the 

16 comments you have had to give us. I recognize that you 

17 have got a lot of experience in the field of design and 

18 engineering and construction, letting of contracts, so 

19 what you do have, to. say means a great . deal to us here. 

Some: of the things that have come through strongi 

21 to me is the fact that in your comments you do recognize 

that there is no absolute and correct solution to any 

23 problem except ih terms of time and location and. circum- 

24 stance, and maybe such other little details as availability 

25 
. of funds. 



In 
'4' 204 

48647 1 We recognize too that the correctness of design 
4 

2. oftentimes comes from the background and sensitivity of 

3 those who are called to ositions of responsibility where 

4 they have to make the decisions and so on. On this little 

5. matter of profile grading, we are most grateful to have 

6 you here and to hear what comments you have to make rela- 

1 
7 tive to the sUbject. 

8 MR. CRAWLEY: Neal, I wondet if you just might 

9 explain the profile on the wall and the two options that 

4 10 we are looking at with the gràvit' assist p.tofileand the 

11 level profile and the types of grades we have been thinking 

12 about between the stations and the departments and that 

13 type of thing. I think that would help them to comment on 

14 MR. GARDNER: Excuse rue a minute. I think since 

15 Mr. Poka won't be here, why doesn't Tom come over and 

o 16 sit at the table. 

1 17 MR. RICHARDS: So far as we here in the District 

2' 3 18 are concerned, over the years we recognize that te base 

3 19 line sstem is what we call level grade, although there 

S .20 is no such thing as level grade. But this is the 

21 situation, indicated by the heavy line. It is much like 

.22 the Kaiser engineers presented to us in 1968 where the 

23 line was placed roughly 50, 60 feet below street level 

24 and they establishe4 the level of their statiois and tien 

0 25 ran a straight 1-i-ne between stat-ions.. We recognize that 

'0 
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1 in looking at other alternatives that they are going to 

2 have to prove out in tens of function, in terms of 

3 constructibility and cost, and one of the ideas that came 

4 to mind1 incidentally1 we got the idea from the place where 

5 all. good ideas onginate., New YOrk. There was a fellow by 

6 the name of Danziger back there working with Parsons for 

7 the City of New York on an environmental study, and I 

6 think they were talking about air conditioning their system 

9 and they were having a Little trouble with Con Ed getting 

10 enough electricity to do the job, and among otherthingS 

11 they tabulated the energy requirements to operate a train. 

12 Somehow or other that cane into fli hands, and I 'was a. 

1$ little staggered to learn from that tabulation that only 

14 about 15 percent of the energy which was utili2ed in 

15 locontion was actually spent in moving the vehicle from 

16 station A to station B because of such things as friction 

17 and things we ordinarily think of resisting movement. 

16 The great, great bulk of that energy was used in 

19 acceleration, and then of course it was given up as heat 

20 in braking, and I think this is basically where the 

21 original concept for maybe looking .at. the idea of profile 

22 grading came from. 

23 As we looked intO this, we found out that it 

24 was not a new idea,. For example, it was mentioned by 

Mr. 'Ziegler that profile grading was done in New York way 
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1 back in 1903 when you first started your system. We found4 

2 out that it was common ptactice in London to use as much 

3 profile grading as possible limited by the extent of teir 

4 London clays. We found out that in Montreal it is a 

5 standard and practice in their construction and other 

6 places. So because of the. criticality of the energy 

7 problem we thought tiat this was one of the alternatives 

8 we should investigate and we have done that. 

9 4e started out by enlisting the support of the 

10 . Department of Transportation at tha time who in tn gave 
11 a contract for research effort with JPL which we have 

12 monitored and worked with in developing that. 

13 The background information which they developed 

14 consists of a report and a three-volume backup information 

15 in which they came up viith their conclusions, and I am sure 

16 that probably the knowledge of what is in that report is 

1? a part. of your background.. SO in this, we have just 

18 arbitrarily set a six-percent grade as a point of depar- 

19 ture and drew in a line that might he imagined if we were 

20 to adopt the concept of ptofile grading as a means of 

21 conserving energy. 

fl. MR. CRAWLEY: I guesS the questions that we aie 

23 faOed with are one, does the concept of profile grading 

24 make sense; and, two, does it present any uivasual design, 

2$ cOnstructions and/or operational problems that wouldn't 

*1 
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1 be there if we used a more conventional straight pthfile. 

2 MB. ZIEGLER: Well, let me comment, because I 

:3 commented last night. 

4 As Mr. Richards indicated, this was done in the 

S first subway in New York, and the idea is a Ve good one. 

6 It is a practical one qualified. Now, the quaLifications 

are, as I tried to explain last night, in the cut and 

8 cover situation, the éne±gy saved by this profile grading 

9 scheme. may not be the most economical because between 

10 stations, you are going to have to go down deeper-4ñ a. cut.. 

U You have more excavation. So that cost may exceed what- 

12 eve.r you think you may save in the pOwer. 

13 In rock tunneling there is no excavation down 

14 from the street, so the profile grading idea bedoMes 

IS more cost effective and becoméE hiore practical because all 

16 you are doinq is excavating the same tube so to speak. 

17 So it should be looked at Very strongly in the rock 

18 tunneling operation. 

19 The other comment I had was I have never seen 

20 a rapid transit system with a six-percent grade. I think 

21 that is exceedingly high. Why? Generally our standing is 

three percent and we go to four percent in unusual cases 

23 where you 'nay have a profile problem. A train sItting on 

24 a six-percent grade, the hand brakes may not hold. If 

you have a stalled train in trouble on a six-percent grade, 

4: 
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48647 1 you have to be very careful that those hand btàkes will 

.2 . .. 
2 secure a fully loaded train, and it is just going to roll 

3 down the grade.. We tested it out. We have a 5.4 percent 

4 grade on the Manhattan Bridge in New York., and we performed 

5 some tests within the last year, and we took the train ãp 

6 the grade, sat it on the 5.4 grade, and then put the hand 

7 brakes on to see whether it would hold. It held, but there 

1 
8 wasn't anybody who was very conifortable that it would hold 

9 all the time with enough confidence that that is the normal 

.4 10 way of doing business. 

11 MR. GARDNER: A dr' track? 

_ 12 MR. ZIEGLER: Yes. That is another very good 

13 point. It was a wet track because that is the wcrs.t 
0 

14 condition. We purposely did it in the rain because the 

15 Manhattan Bridge. was open. You don't have that. case here. 

o 16 But you are right, the condition of the track is a big 

17 factor on whether it is going to hold or not. 

3 18 So my opinion with six percent is much too steep. 

19 But the. concept is good. 

S 20 MR. IRION: Your test train, was that loadede 

g 21 or was it an empty train? 

MR. ZIEGLER: It was an empty train because you 

23 know you just can' t take people and pta them in a train 

24 and tell them we are performing a test. 

MR. IRION: You didn't use like lead weights or 
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4 7 I something to simulate? 

2 MR. ZIEGLER: Yes, we did. We did it with an 

3 unloaded train and we. put brick shoes in. the. other train, 

4 in another train in another condition. 

5 MR.. IRION::. -So. you didn't try it under simulated 

6 loads? 

7 MR. ZIEGLER: Simulated loads, yes. ecause we 

a were having trouble with the hand brakes On the trains, 

4 9 and we wntd to know if we could cut out some hand brakes 
10 on an. eight-car train, whether or not six hand brakes would 

ii hold an eight-car train or whether seven hafld brakes would 

-12 hold. That was the pUrpose of the test. 

13 

14 

MR. MC CUTCHEON: flm, one other coxmtent has to 

do wIth. the véntilätion requirements. Yod Will generate 

15 heat in these tunnels, and that heat would have a tendency 

o j 16 to mirate tOwards the stat-ions, and I don't. know where 

you are going to locate your ventilation shafts, but if 

2 
18 you put them in the middle, of coUrse you are always 

3 19 bucking the heat extraction if you want to keep the heat 

S 29 away from your station. So that .is a consideration with 

21 this- type of profile. 

iR CRAWLEY: But the heat would have a tendency 
- 

23 to rise and collect in the stations. 
- 

24 MR. MC CtJTCHEON: Mohtteal had that experience 

0 25 with their line, and they do go to the six percent, I i, 
a 
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believe, but they have the rubber tire vehicles and they 

can negotiate that. When they first opened, of course they 

had this heat problem and the âtations heated up because 

the air frxn the tunnel came out and into the station. 

They had to drill additional shafts, and of course when 

you get a heat buildup from something like a fi±e and ou 

try to exhaust out of the middle shaft, you may or may not 

be able to do it. 

MR. HOPPE: Your midline vent shafts are going 

to be more expensive, naturally, because you are 4eeper,. 

and although yesterday you people told us you had exten- 

sively dry type soils, you should plan on having some sort 

of pimp evacuations at your low points. 

MR. CRAWLEY: Yes. 

MR. HOPPE: The gradient profile will necessitate 

more sums. In fadt, it will nedessitate a sum 

MR. CRAWLEY: Between every station? 

MR. HOPPE: Generally between every station. 

MR. GARDNER.:: How biq would those have to be, 

Ftank? 

MR.. HOPPE.: It depends upon who is turning arou. 

and calculating the amount of water. We designed ours 

for 100-year storm, and I sweat that if they turned those 

pumps on, all you till hear ip Baltii ore is "shshshssh.' 

They have that capacity. But mathematically they could 



In 

... 

I. 

C 
.2 
.- 
'I 

I 

:9 

I show me that they are going to have that volume of water 

2 in 100 years time. 

3 MR. cRAWLEY: Maybe you should have used those 

for pumping the Chesapeak Bay out. You said you were 

having problems with that.. 

6 MR. HOPPE: Those are the pumps that are goirg 

to facilitate picking up this water from the HPR system. 

S WE have got some pretty monstrOus pumps in there too. 

There is a study available that was made by 

10 General Electric in which they tended to show tht instead 

11 of accelerating to maximum acceleration between stations 

12 and then coasting for a short distance and sta.rtiuig to 

13 decelerate, you can save a tremendous amount of energy by, 

14 let's sa', accelerating onl. to.40 inile ri hour, coaSt 

for an extended period of time and then decelerate. 

16 Whether that test or that -- they did it by a computer 

17 program. Whether it. is publicly available -- I am pretty 

18 Genezal Elect±ib would make it aVailable,. 

19 MR. GARDNER: Is that part of the energy recep- 

tivity thing? 

.21 MR. HOPPE: Right... 

MR. GARDNER: I think we have a copy of it. 

NP.. IRION: I saw something similar to that 

24 in the refuel and operating officers association proceeding 

in 1974 which I have got a copy oiL I will see if it is 
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a rehash of the same thing, and if not I will end it 

to you. 

Nfl. ZIEGLER: We use coasting in New York. We 

are doing our Flushing line right now. As indicated, this 

goes way back again and then it died out. So we just 

installed it under a test procedure, and I guess on the 

Flushing it was about a year ago. I will try to dig up 

some information and I can send it to you. that is another 

way of saving energy. 

MR. HOPPE: ou may f-md that you can sva as 

much by going into a coasting type mode as you can by your 

energy grading. That is what ity point was. Some way or 

other of comparing the two, maybe it can be done by a 

simulated computer program type affair. 

Nfl. GARDNER Can I ask yoa hOw it affected your 

scheduling on coasting, both of you? 

MR. ZIEGLER:. You mean the operation schedules? 

MR. GARDNER: Right. 

MR. ZIEGLER: If I recall, it doesn't affect it 

at all. 

MR. HQPPE: That is right, very minute. 

MR. ZIEGLER: In other words, you don't take a 

t±ain out of the schedule.. I think if Calcof has 30 trains 

scheduled per hour, he makes 30 trains per hour even with 

the coasting. 
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1 MR. GARDNER: Riunhing tirae., a thatter of a few 

2 seconds? 

3 MR. ZIEGLER: What detet±ineà running time 

4 generally is the people holding the doors open. 

5 MR. HOPPE: These ate the type of questions that 

6 come up that not only involve gradient profiling, but it 

7 is also going to tie into the type of train control system 

8 that you have. Washingtcn has a train control system with 

9 what, 12 nodes, Vent? 

10 NB. GARRETT: Uh-h.uh. 

11 MR. HOflE: Twelve speed nodes? We have only 

12 eight. Same systems have someplace in between. Some of 

13 them have less, but if you are going to go to a coasting 

14 mode it should be built into the criteria in the design of 

the train system so that you will have that capability. 

16 MR. GARRETT: I think we looked at it as sonic- 

17 thing to shake out in PE, to see what the optimum operating 

18 criteria would be. 

19 MR. HOPPE: As I say, I am pretty sure somebody 

20 can turn out and simulate on a computer program and the 

21 savings or the energy consüiIption on. one program versus 

another program versus something else. Yours a;e cab, 

23 aren't they? Ours are chopper. 

24 MR. DOUGHERTY: I would like to raise a question 

based oh. just that. The state of art is now going more 

r'i 
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towards chopper than cab. Regeneration, of course, is a 
4 

good possibility. Same power study indicates that the 

regeneratiQn they are getting n line is close to 20 percen 

which is really quite large. I personally don't know if 

they have been verified by anyone else other than this stud 

but if the savings are in that magnitude, then it should 

really be considered that since we are going chopper and 

automatic train control is coining in, that we might think 

in terms of having level grades because the gradient 

profile actually defeats the purpose of the regeijgrative 

braking, so we have a trade-Off here that really has built 

up very closely. 

MR. GARRETT: I was going to mention that, too. 

Our second owner of cars right now are coming in from 

BRDA, and we are going to have some other cars coming in 

with the chopper ana we are also going to be checkiflg to 

see -- we bought a lot Of equipment and lOt of consultants 

to do some testing for us to make certain that it doesn't 

interfere with our train control system and other sophis- 

ticated equipment here and there in Washington. 

I can't really say whether or not it is going 

to be successful. We are going to be working on it, but 

it is a possibility we Oan save some energy with that type 

of equipment. Like you say, this type of roller coaster 

profile would defeat the purpose of utilization of that 
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47 1 equipment, and that use of that equipet is comiñ more . 
2 
& 2 in your generation Of operation than it is in ours. 

Ut 

S MR. GARDNER: Well, lanHenry in Toronto said 

4 they have recovered something better than 20 percent 

5 regeneration, but because they have a very dense electrical 

6 system, trolly btises nd trolly cars, subways, they are 

7 all tied in electrically, so they have the receptivity 

$ available. We have a lonq stretch outline. We are not 

9 committed to choppers at this point. 

a 10 MR. DOUGHERTY: The automatic train control, if 

U you go into supervision, woild allow yOu then -- one of 

12 the benefits you can get out of that type of system that 

13 you could control your train. Souéthihg which is down 

14 the line which is not that far of f is the possibility of 

15 actually sending the power straight back thtoUgh your 

16 substation into the line and turning it backwards. Like 

17 we have had s:orne: test cases already in New YOrk, that the 

18 power company has to accredit you, provide you with 

3 19 protective devices. 

20 MR. GARDNER: Well, yod have to meet the power 

21 company's requirements. 

MR. DOUGHERTY: I just, mention this. This is not 

23 nt' area of specialty. I am quoting someone else, Dr. 

24 York. He believes it is down the road, not too far. 

9 25 MR. GARDNER: Well, it is quite a ways down. 

a 
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1 We talksd to them here about it, arid they looked at us 
4 

2 and say, "Are you crazy?" 

3 MR. HOPPE: That is tiieir standard1 but 

4 MR. GARDNER: It is not that so much, Frank. 

5 It is the technology required to generate back into the 

6 system that the right voltage and frequency to suit their 

7 load requirements at that particular instant. 

B MR. HOPPE: Evidently it has been done, because 

9 there was a case, and I read it too, Walter, in New York 

10 where a group got together and had a windmill andjhey woul 

U fee.d their own little community with a windmill, but when 

12 they were not utilizing the power, they would want to sell 

13 it back to Con Ed and it went Up as high as the State 

14 Supreme Court and the State Supreme Court ruled that Con 

15 E4ison had to accept it back, and evidently the technology 

16 is available to turn around and put it back in the line. 

17 We went through it with Baltimore GaE and Electtic. EG & E1 

18 biggest objection to it was the fact that if we put this 

19 ?ower back into their line and Charlie Brown had a very 

sensitive computer off of that same line, they were not 

21 sure -what it would do to his computer1 and they would just 

as soon not take chances, is basically what they're -- 

23 MR.- GARRETT: .As it turns out, fellows, you are 

24 not going to become picky There is no way in this world 

that the type of energy you are going to be demanding from 

5 
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7 1 a power company would be taking off their commercial 

2 figures. YOu have to go back to their substations to be 

3 sufficient enough so that you don't cause their other 

4 patrons to lose --- and thost tires are limited to five 

5 percent fluctuation, and you can't stay within that limit 

6 of five percent. You have got to go back to some stiff 

point in the system. 

8 You are taking dedicated figures back. Eve4'body 

- 9 does, back to some stiff point -- I am -sure you do too, 

George. -So if you put it back in that part of their 

j11 distribution systeni, it should not fluctuate John: Doe's 

computer or K Mart's musical setup someplace else. 

IS MR. GARDNER: It is a different type of energy 
0 

14 from what you were tJking -about with the windmill, Frank, 

but that -iS a pretty steady addition. The transit is 

o 16 generated up and down like that. 

j 17 NB. DOUGHERTY: I think the question being 

18 
raised is that it should. be considered as you go through 

19 PE, not to solve it today. 

MR. GARDNER: That is right. 

21 
MR. HOPPE:- Vern was mentioning the fact that 

they were going to do some testing on the effects of a 

23 chopper on the test of their electronic equipment. Well, 

24 Baltimore has got a couple-hundred-thousand-dollar R & D 

grant in which they a-re now turning around and trying to do 

a- 
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I that type of study in conjunction with a train control 

2 supplier. I think it is WABCO. So we have a stüd under 

3 way on that. 

4 MR. GARDNER: We are still open in that regard, 

5 but. in the. back of our mind we also think that the PWM 

6 system will render the chopper obsolete in a few years; 

7 probably by the time the. chopper is effective, the PWN 

8 will be ready also and that is also capable of regeneration 

9 system. 

10 MR. HOPPE: One system that went to the chopper 

is BART, and from what I know, you have had practically no 

12 problems at all with the chopper. 

13 MR. MC CUTCHEON: With the interference. 

14 MR. HOPPE: Yes. 

15 MR. MC CUTCHEON: Well, we had to rebuild it, 

16 a lot of trouble at first., but we have corrected it. 

17 MR. HOPPE: They pinned some of it down to the 

18 chopper. 

19 MR. MC CUTCHEON: Yes. Lsn't that right, Leo? 

MR.. LEE: Yes. 

21 MR. GARRETT: I think what we are stressing is 

22 a point that we made yesterday, frankly last night and 

that has worked. You can't design these facilities, 

stations over here, structures over here, subsystems over 

25 here. It is all integrated units, and what you do in one 
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system or subsystem interreacts with other parts of the 

transit System. 

MR. GARDNER: That is exactly right, Vern. In 

fact, the Japanese made a presentation right in this room 

to us, about 15 of them, wasnt it? We-asked them that 

very question, how do you insure that you don't have inter- 

ference between your choppers and your signal system? 

they said well, it is all done in house. We say to this 

4u'1 you niust stay within these parameters. You guys stay 

parameters, and you do that or else... Then. 

there is no overlap. There is no interference. But that 

is the key to the whole thing right there. 

MR.. RICHARDS: I would like to comment. 

We appreciate the comment of you gentlemen. 

We were much aware of the fact that the mechanical, 

electromechanical system is an alternative to the profile 

grading. In othet word., in one case we build an original 

system that way and the other way which is the only 

operation open to people who already haé a. system in 

being is to buy equipment and maintain it over the years. 

So we recognsze that these are two alternatives in and of 

therS.elves that haie to be wrung out. 

MR. GARRETT: I, for one, and I think I voiced 

the. same thing as George and Frank have said, 1 think you 

ought to look into the possibility of enetg' coñservation 
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I. with thistechnique and other techniques. 

2 MR. RICHARDS: That was our pu±pose.. 

3 MR. GARRETT: Sure. 

MR. GARDNER: We are open, biAt we want to address 

$ all facets of all the operations also. We don't want to 

6 close the door to anythinq and sweep it irnder the rug. 

MR. RICHARDS: That is why this JPL report is 

8 this thick... 

MR. GARDNER: We are talking about everything 

10 that comes up, so it Is all out on. the table. 

MR. CRAWLEY: I guess maybe in conclusion, if 

we do consider profile grading it seems to be your firm 

13 recommendation that we don't consider it at grades in 

14 excess of three, four percent. 

15 MR. ZIEGLER: That is what I would recommend. 

16 MR. GARRETT: I would have to go along with it, 

17 too. 

18 MR. LEE: Go along. 

19 MR. ZIEGLER: This looks like -- you mentioned 

JPL. It wasn't m4ntioned in the material. They were not 

.21 mentioned in the. material you sent us, but we suspected it 

may have come from theta because aren't they the ones that 

23 suggested a gravity feed from San Francisco to New York? 

24 MR. CRAWLEY: I think so. As I mentioned, they 

are currently with the help of Gibbs, Hill evaluating the 

*1 
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I profile gtadinq condépt and they are usinq the two para- 

2 meter grades of five percent and ten percent. I strongly 

3 suggested t.hey might wart to use a 1ev- of five percent 

4 aifid see what kind of. .réãdings they get there, but they 

5 feel they can do it better with those grades. 

6 MR. RICHARDS.: Thefr base iã ze±o, Jim. 

7 MR. ZIEGLER: Generally they restrict their gra4e 

8 to like two percent. I meth like a cOxftautér ±aIlrbäd. 

9 They: don't have horses on every car like the rapid transit 

tO system does. 

11 What is next? Heat moving. 

12: MR. DOUGHERTY: How about station gEades? There 

3 is some difference of opinion in what a stat-ion grade 

14 should be. Should it te level or should it be Using some 

15 point of three 

16 MR. GARRETT: I don' t cate hdt d±y the country 

17 is. It rains at some time or another1 so you have to 

18 consider the drainaqe in an1 structüré and yoU ate qoing 

19 to have openings at your stations, your vent shafts, your 

20 accessways. You are going to have to have some drainage 

1 across latfbtnis. along platfotms, along insertE. You 

22 need to set some grade that will carry water to your 

23 collection System. At the same time, oU want a flade 

24 through the stat-ion just as far as you possibly can to .,ke 

it eafier fat the. eguipnnt.to sit there under normal brake 

H. . .4 
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1 2 It is really a compromise. Preferably, you 

3 onl' want to oons-ider operations and train controls. So 

4 make it- actually level, but then you are not going to be 

s able --- you have to conp.truct your cross grades to get 

6 water over to someplace to collect it. I just don't see 

7 that that is going to be practical. 

a MR. MC CUTHEON: You should have some slope, 

4 9 maybe not more than 20 percent. 

io MR. CRAWLEY: I guess the grades are varied, all 

ii the way. washington uses 3.5., and I think Marty used 

-. .12 one percent 0± something along those lines, but somewhere 

is within that range seems to be what is generally accepted. 
0 

14 MR. HOPPE: A good idea is to slope the platform 

- is and allow it to drain Out. We didn't dO it because of the 

o j 16 whim of some one person, but I could see the log-ic in 

4 
sloping a platform so that she drains out. 

18 MR. CRAWLEY: Tdwath the track, toward -each of 

3 19 the tracks? 

S 20 MR. HOPPE: In Germany the' drain towar4s the 

21 middle o-f the platform, but I think -- 
2 

22 MR. CRAWLEY:, So you jut have a crowned platform 

23 MR1 HOPPE: iight crown. 

24 MR. DOUGHERTY.: Graded on both s-ides.. 

25 MR. CRAWLEY Yes. 

'0 
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MR. HOPPE: You start to get ip in better than 

let'.s say a one-percent grade, and it presents architec- 

tural problems. You start using stahdardized finished 

panels or something like that, they step and gives the 

architect fits and starts. It doesn't bother me one bit. 

But there are those type of things to take into consider- 

ation. 

You must provide for some way of allowing water 

to, by gravity, drain to a receiver. 

MR. CRAWLEY.: I think that pretty well tovers 

that. Next, maximum grades. I guess we haVe ptetty well 

discussed it in terms of the profile grading., but I guess 

you have a couple of situations whete. ou are running 

track grades and 5OILE service connection grades, and we 

were thinking alonq the lines of about six percent of a 

maximum for your service connections. The running grade.s 

are still somewhat in. question.. 

MR. GARREtt: Since only youraxies are powered, 

I think you could probably negOtiate six-percent grades, 

but every s.ervice connection usually has tight curvatures 

to it also, so you are increasing the equivalent grade 

b' püttihg in a curve On a Steep grade. Plus the fact that 

if you get a problem with noise, you may want to lubricate. 

YOu ta zind up with a. vehicle slipping and then burning 

rails and causing flats and so forth with. that kind of a 
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I think yoU sIioul stick to something itt the 

neighborhood of four percent even for 'out service connec- 

tions. I think it will pay off for you eventually. 

MR. CEAWLEY: How about for the running tunnel 

grades? 

MR. GARRETT: The flatter the better, but 

for maximums, I would stay under four. 

MR. CRAWLEY: Would you go as hiqh as four 

tyica1ly, r woUld that be the exception? 

MR. GARRETT: In the territory you are in, 'ou 

haven't got that much rise and fall, so I dontt see where 

you are going to need -- you have got a 3-1/2 right there, 

one short spot and a 2.7 here, Maybe to certain extremi- I 

ties of going farther up north or toward the mountain whee 

the ground topography is rising, you may need four percent 

to chase the ground ahead of you. 

MR. CRAWLEY: Right. Anybody else have any 

comments? 

MR. HOPPE: You definitely do not want any 

special track work on a ve±ti.O81. curve or a horizontal 

curve. 

MR. CRAWLEY: CrossoVers, turn-outs, et cetera. 

MR. HOPPE: Right. Otherwise you pay through 

the nose. It is all special work. It has to be custom-mae 
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and invariably they are the ones that work. We had the 

2 quickest, so your replacements are much more frequent and 

3 it is a very expensive, item. 

4 MR. GARRETT: It can only be unsafe. 

5 MR. MC CUTCHEON: I would agree with the three 

6 percent if yOu can make it and four percent is the excep- 

7 tion or maximum, absolute maximum. 

8 MR. CRAWLEY: So the three percent desirable, 

9 four percent absolute maximum or something like that? 

10 MR. MC CtJTCHEON: Yes. I think that would be a 

11 good range to adopt6 and again, no special track work on 

12 curves, vertical curves or horizontal urves. 

13 MR. HOPPE: What we tried to do in the profile 

t4 and horizontal work in the Baltimore system was keep a 

15 minimum of 125 feet beyond the end. of each platform on a 

16 tangent and on the same grade as through the station. We 

it violated in a couple of places, but 'vie. iolated out of 

18 necessity. We generally tried to keep that type of dis- 

19 tance. Again, some places they do have 1atfoThis on a 

20 curVe, but unless you absolutely have to, I would suggest 

21 not to. 

22 MR. CfiAWLEY: I öan't. imagine why we would need 

23 to do that here. 

24 MR.. DOU{ERTY: Do you. want to move into -- 

25 MR. GARRETT: What, about the trahsition from one 
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4864-7 1 grade to another? What do you plan to use there? 

2 Parabolic vertical curves? 

3 MR. CRAWLEY: Yes. 

4 MR. GARRETT: You don't normally feel any action 

5 
only f-rout one grade into another if you have got a long 

6 enough transition, but if you start. to shorten it up too 

7 much, you can get sort of a banking action as you change 

8 directions, and I don't know of any authority or any system 

9 that has accepted anything very short to create this action 

10 Do you fellows? 

11 Stay away from shortening up yoUt vertical curves 

__ 12 MR. CRAWLEY: Charlie, what do you think about 

100 times the differential grade or something like that? 
0 

14 MR. PROCTOR: Well, it is based on 05 for gravi 

i15 for the vertical acceleration which giés you a very 

0 j 16 comfortable ride. Three times the velocity, you would be 

S 17 jn the curve at least two seconds, so you. don't get that 

18 jerk sensation that you are talking about there. 

19 MR. CR?WLEY: Three times velocity as a makimuzn? 

20 MR. PROCTOR: Yes.. As a minimum length. 

21 
- MR. LEE: I bring up one point flow. Your brake 

22 rate somewhat ties into the. grades of slope that there are, 

what kind of brake rate you can have under the conditions, 

24 and your stopping profile cOuld be much varied because o.f 

your slope problem. I call- your- attention. Brake rate, in 

\0 

* 
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our opinion, should maintain a certain minimum. YOU 

better have a higher brake tate which would be better, but 

with a slope added there, whether you can stop at a 

certain distance or not, that might affect your speed 

profile by increasing your headways coming in. Yu might 
never be able to run, say, 1-1/2 minutes headway with a 

sort of slope because you cannot stop in time without 

hittinq something.. That is a problem coning up. 

MR. GARRETT: Good point, Mr. Lee. There aga-in 

that is where a civil ways and structures would hove an 

impact on anOther systex which would be train control and 

your block spacing. That would have to go into the block 

spacing calculations which would spread out your bloqks. 

If you have got a high gradient and you are t±ying to 

maintain a bettain stopping rate going down on that grade - 

MR. GARDNER: That is right. That was quite 

thoroughly btOUght out in the signal control peer board. 

I guess it was -the last one we had. 

Marty Lucks from your outfit -- I don't reen'ber 

all the names offhand. It was quite thoroughly eAplored. 

MR. GARRETT: Normally, the signal designer does 

not have any influence on your physical plant. He walks 

in and he says, "Okay, 'ou want tue to design a system,' 

and then I start from the Gibbons, and you have got a 

cettain grade, be it Whatever -it might be if it is siA 
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1 percent or four percent. He has to live with it. 
4 

2 MR. GARDNER: Well, except for one thing. Dick 

3 takes the attitude that the vehicle operation will be 

4 patarnount. The civil works must conform to that reqüirë- 

5 tuent as far as tangent track -- 

6 MR. GARRETT: That is what I am saying. You 

7 want to consider it now and not have to have the signal 

8 man conform to your physical facilities that you are giving 

him. 

10 MR. GARDNER.: They had speed clonimands u and 

11 down, up and down which he wanted to avoid. You know what 

12 I mean, don't you? 

13 MR. GARRETT: Yes. I know what you mean. 

14 MR. HOPPE: It isn't always possible to do your l 

15 physical design to satisfy the train control people or the 

16 track and power people. 

MR. GARDNER: It is pretty well inherent in this 

18 design. Look at all the tangent track we have got. It 

19 lends itself probably ideally to the optimum. 

- 

MR. HOPPE: The cost of one of these systems is 

21 about 80 percent civil structural. Maybe eight or ten 

percent architectural. 

MR. GARDNER:. One-time cost. 

24 MR. HOPPE.: Right. It is a one-time cost, but 

you only get a bite of Uncle Sam' s apple once too, and you 
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1 got a budget and 'oü live within it. So there are times 

2 when you have got to compromise. 

3 MR. DOUGIERTY: Mà'be this is a gocd time to 

4 get into the minimum curve radii, a little discussion 

5 there.. 

6 MR. CRAWLEY : Maybe you could just review 'àhat 

7 we were thinking about in terms of our horizontal line 

8 curivitures. 

9 MR. PROCTOR: Well, the horizontal alignment 

10 we were shooting for, say1 a minimum of 1,500-that Eadiüs 

11 wherever possible. Of course there are some places that 

12 jt is impossible, but this is what we are Ehotiñg for and 

13 we would like to maybe get some idea what the actual 

14 minimwn would be and what problems involved wOuld be when 

15 you get down to less than 1,500 feet. 

16 MR. CRAWLEY: l5OO was based on some djscüEsiojts 

at the previous -- 

18 MR. PROCTOR: PreviOus disdüssioñ, yes. 

MR. HOPPE.:: I don't think anybody knows what is 

20 the minimum horizontal curve before you start getting 

21 squealing.. The experience in Boston was if you got down 

below 700 feet you got a squeal. We have three crves in 

23 our s'stem that are 900-footets. I will let. you know if 

24 we get any squeal when we sta±t operating. 

25 MR. CRAWLEY: When is that going to be? 

a 
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MR. ROPPE: This time next year. 

MR, GARDNER: Do you widen your gauge on those? 

MR. HOPPE.:. A little bit. 

MR. GARRETT: Sure. You can't discuss curt'ature.. 

unless you discuss super-elevation. 

MR. CRAWLEY: The two have to go hand in hand. 

MR. GARRETT: What are you going to do with your 

super-elevation? 

MR. PROCTOR: Well, the .äuper-elëation, here 

again we were USing the criteria of four inches actual 

and beyond that, having the unbalanced 

MR. GARRETT: Don't use my criteria. You are 

not. aware of the limitation. .1 have got a 16-foot, Eight- 

inch 4iameter tunnel. The most I can get is a four-inch I 

super-elevation underground. in. a. circular section. In a 

box section I need a little bit more, so then I get un- 

balanced which causes squealing, causes rail wear, cases 

ride conditions to Ohange, and so forth. 

What I was really after was hat kind of a balanc 

condition are you going to be using for your design? Are 

you gOing to try to stay on balance, or are you going to 

permit certain unbalance and how much would it be? Don't 

follow ours becaus.e ours have got limitations due to 

physical restraints. 

MR. DOUGHERTY.: I would like to make a point. 
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It is really very' well demonstrated. That is that the 

accepta±ice of a standard from another system just carte 

blanche brings you into all kinds of problems. SOme of 

these really hate to be studied out very carefully how 

they affect the system. This is the one problem I have 

seen with the c±iter±a from the beginning.. They are not 

ironclad material that can be set down at the beginning 

and yu forqe ydürself into... If you do, you are going to 

have problems built in that you are not even aware of 

dntil oü start the design. 

At that time it will probab.l be too late. Jim, 

we took the dimensions of your truck which you gave us in 

your cti.a, and I don't know hOw firm that. is. We 

t±ied to make a little calculation about th . minimum weight 
issue to get without the flanges rubbing up against the 

rail, and we feel that you could go to a thousand feet if 

you had to. I think some of these curves you are going to 

have around Broadway and 7th Street, you are goinq to have. 

to do sOmethin4 like that. I don't see how you can avoid 

it. It is either that or change your alignment, your 

overall alignment. 

MR. GARRETT.: Location of curves has a very 

important consideration. If you are goip.g to stop every 

ttain at etery Station, and you leave the station and sta1rt 

into a horizontal curve and you attempt to make it 2,000 
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feet or 3,000 feet or whatever nUmb er yOu 'äant. to pick, 

2 you may never be able to obtain the civil speed on that 

3 cUrve beclause your acceleration is such that even if the 

4 last unit on the train as it leaves that curve would never 

5 reach that civil speed. So you have, got to balance the 

6 location of the curve with the speed that you can obtain 

7 in yoUr operatiOn. 

8 MR. ZIEGLER: That is a very key paint as I 

9 am listening here with cUrves... The key is the speed. It 

10 really is, the speed and the property. Now, ther is a 

11 lot of propert 'ou are going underthere, on all those 

12 curves, and it is a balance, I think, in which you have to 

13 analyze every one of those sharp curves. We use 850 as a 

14 minimum, but generally we try to keep nO to 2,300 radii 

15 as a minimum operating curve. But if you are going around 

16 property like this, you go down to a thOusand, maybe even 

hedge on that a little bit, according to what kind of 

18 property you are going to have to take, bUt. the key: is the 

19 speed. 

20 I-f you are going to operate 70 miles an hoir 

.21 probably on1 Operate 70 miles an hour under the mountain 

there. I am not quite sure whether 70 miles an hour 

23 capability is warranted. We have the same.problem. We 

24 have cars with 80-mile-at-hoUr dãpabilit1 in New York, and 

25 it is ridiculous because we don't go higher than 55, and 
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I then only on certain Lines. But we paid for all that 

2 capability. 

3 MR. CRAWLEY: Sort of like ott car speedometers 

4 when they took the 120 miles off arid replaced it with 85, 

you could never use that capability. 

6 MR. ZIEGLER: You always hear the remark1 well, 

7 I will buy, a Cadillac because if I gO 20 miles an hour,it 

8 will really handle 20 miles better than the 1un4red miles 

9 an hour it is really capable of doing. I think that is 

10 fallacious. - 

11 MR. HOPPE: I am not mechanical., but from what 

U I understand in talking with the fellows, usually the 

13 70-mile-an-hour criteria for the vehicle is many times 

14 dictated by an acceleration rate. When you tUrn a±Ound 

15 and you try to get enoUgh power to reach a certain acceler- 

16 ation rate, you have the ability to do 70 miles an hour. 

17 MR. GARDNER: It is a balancing speed calcula- 

18 tion primarily. 

19 MR. DOUGHERTY: I woUld like to bring a point 

upbefote we get too far away from it. A curve looks 

21 offhand like when you said a mInimum radius that that is 

all you have to worry about, but it also depends on what 

criteria.you use, the development ofyoUr transition 

24 curves. If'you use the standards that have generally been 

25 used developed by Parsofls back in the sixties where you; 

S 
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supet-elevation is balanced by your unbalance, you get. a 

relatively long equation and your tra;sitions get zery 

lengthy, and consequently when you get to these reserve 

curves as at Fairfax Avenue, you will wind up with that 

length getting longer and longer. 

Now, I had an opportunity using the standards 

in New York where we used to use forties as a runoff and 

also laid out criteria for the longer railroad ãsing this 

Parsons cr-iteria, and it has kind of become standard in the 

industry., but in fact yoU wind up with much longex transi- 

tions, and in these curves, these reserve curves, they get 

extremely long You might want to look 'zery.carefully 

at whether or not they are appropriate in every situ4tion. 

It is just kind of a hangup i hae, and i thought maybe 

1 would just bring it out. I don't know how anyone else 

feels about it. 

las that ever been looked at to any of your 

properties or just automatically felt it was reasonable? 

It is based on railroad practice,. not a rapid transit 

practice. 

. HOflE: One thing about criteria is that I 

feel criteria should be a fant.astic guide, but. I don't 

believa that it is the.uitimate because there are places 

where it is either going to cost you quality of ride, 

operational dollars or construction ollars to make a 
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hard, fast"I am going to stick to the criteria." 

2 I.f you have this designed sectionally, I feel 

3 that if a sect-ion designer finds that the criteria is 

4 thrOwing him intO a cettain situation in which he thinks 

5 it is undesirable, he should go back to the owner and 

6 say, "I would like to change the criteria," or, "I. fáel. 

7 the criteria in this circumstance is not applicable." 

8 MR. MC CtJ.THEON: Shouldn't the owner have, the 

9 authority to decide that? 

10 MR. ROPPE: Yes. Well, r say the inception 

11 designet should be told that if he finds this situation, 

12 that he must go back to the owner if he wants to change it 

13 rather *ap turning around and trying to jam something in 

14 which xtiay cost a lot of dough in the long run. 

IS NB. GARRETT: Going back to George's comment 

16 about speed related to this, what you really want to do is 

17 establish what you want to have as your minimum operating 

18 speed on the running line and then your curviture. should 

19 match that, equal to or exceed that. Is that going to be 

20 35, 40, 45? What would it be? That is your decision to 

2 make. 

22 MR. ZIEGLER: Which then relateE to the super- 

23 elevation you are going to be using, which our maximum 

24 of 6-1/2 inches in New York then relates to the size of 

tunnel you are going to be using with your TBM. So it 
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all goes down the line. One thing affects the other. 
I 

MR. MC CUTCHEON: Ad the size of rail you are 
going to use, 'OU ate planning to use a very heavy rail; 

is that right? 

MR. GARDNER: It has been suggested that we use 

that for two reasons, rail wear and return capability. 

MR. MC CUTCHEON: Well, I passed that one in 

front of our maintenance people, and I got kindS of a 

violent reaction out of it. Number one, they said that the 

size you are specifying is not genecally availab]e. 

MR. GARDNER: -That is a point, too. 

MR. MC CUTCHEON: And they say the cost of the 

fittings and the special track work that go with it go 

up exponentially so yoU thay wat to consider those things. 

MR. GARDNER: Whatever is being rolled at the 

time. PATKO is the one that suggested it. They use 132 

pounds. 

MR. HOPPE: PATKO? 

MR. GARDNER: We use it for energy conservation 

to keep the line losses built up. 

MR. ZIEGLER: What do you use? 

MR. GARRETT: 115. 

MR. HOPPE: 115 is what we use. 

MR. ZIEGLER: We use 100.. 

MR. GARRETT: That is siniply because of checking 



1 with the steel industry, it is the most prtminent role in 
2 our part of the country and it is used by the railroads. 
3 Actually we ciould get by with 70 poUnds with the road we 

4 have got structurally. We use it., like you say, for a 

5 return path, a.rkd I am not too Oe±tain rail wear is going tc 

6 have any difference because I think a lot of that metal in 
7 these different weight sections goes into the web and into 
8 the base to handle heavier ipads. The head doesn't. 
9 Vary that much. 

10 MR. GARDNER: PrObably not. 
11 MR. HOPPE: I know that someplace1 let's say, 
12 east and west of the Mississippi, the standard manufactured 
13 rail -- 
14 MR. CRAWLEY: We have 119 back here. 
15 MR. GARRETT: Equivalent to 115, sure. 
16 MR. HOPPE: We checked it out, and of course our 
17 stations are more evenly spaced than yours are. i know 

18. yOu have, got some long spaces, but we found no trouble 
19 with return paths on ll5pound rail. 
20 MR. GARDNER: Something will be shaken up. 
21 MR. MC CUTCHEON; You are adding anather inch or 

two to your tunnel, vertical tunnel dithension by putting 
23 in a rail. 
24 MR.. HOPPEt: I think they may have been dictated. 

by whatever Philadephia did because they were going to go 
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1 into an old Philadelphia line. 
4 

2 fIR aRDNER: I don't know that the tunnels have. 

3 Does anybody else know? 

MR. HOPPE.: I presume they use the same size 

S rail everybody does. 

6 MR. GARDNER: They used the old rail that was in 

7 there, whatever it was. 

8 MR. HOPPE: If I remember, the Philadelphia 

9 tunnels are cia and cover, and there is so much head room 

10 in the tunnels, 20, 22 foot tall if I remember correctly. 

11 They were p±etty thonstroüs tunnels. 

MR. GARRETT: Speaking of rail, what kind of a 

'3 contact rail are you thinking about uñing? 

14 MR. GARDNER: Well, we are not decided. We want 

15 to use a compound -- we have a sample of BART's new 

16 all-aluminum rail, with stainless cap, and we are waiting 

17 to see how BART, what its experience is on that, but 

18 something of that magnitude. Well, Boston has found out 

that by using aluminum-clad rail, they can put their 

substations out considerably further. 

21 MR. GARRETT: We did the same. thinq in balancing 

our system. 

23 MR. HOPPE: We used 150,000-pound rail with 

24 MR. GARDNER: Porter? 

MR. HOPPE: Porter. 

a' 
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MR. GARRETT: I think, it. -is only 85-pound rail 

with cladding on it. 

M. HOPPEi' You may be right. We kicked it 

atound two or three ways. 

MR. GARRETT: We had 155-pound tail, the Bethlehe 

Steel section for contract rail, and we tried to pick a 

section that ha4 the same height, so we didn't have to 

chance all otir other geometry around the cover board, and 

so forth, and then put the cladding on the side of it. 

H. J. Potter is doing it for us. 

MR. GARDNER: I think the Porter cpmposite is 

held together with huck boldts. That is much tighter than 

the cast aluxninuxns through the whole of the web. I think 

that. is Bait's experience. It separates after a while and 

gives you problems. Whatever 'roves to be the beEt is 

probably what we will use.. 

MR. GARRETT; In about three- ot foü±-mile sectio 

you can generally save one substation and that is where 

your saving is. The cost per foot of a composite rail is 

higher than the 155 all steel., but it is where you save 

on the number of substations, the number of dedicated 

feet back to the power company, and so forth. 

MR. GARDNER: According to Joe Dyer up in Boston 

that was a very economical, installation cost. I think he 

said a crew of four men could lay a 35-foot section in fite 



* 

It, 

48647 

4 

... 
I. 

C 
. 

a 
U' a 
S 0 
on 

Ii. Ct 
IC 

to 

C 

S 

41 S 

S 
41 

C..) 

41 

.5 

a 
C,) 

'0 

1 minutes Oomplete. They just moved right down the track. 
4 

2 MR. ZIEGLER: We use old steel only because the 

3 existing system has it. John Nuruback has a composite 

4 rail into test, so if you want to get in touch with him -- 

5 I am not sure what his conclusions are. 

6 MR. GARDNER: We. have a power review board. 

MR. ZIEGLER: You can ask him 

8 MR. GARDNER: Next month. 

9 MR. DOUGHERTY: DIo yoU think we should riaybe 

10 move on? Maybe we can handle the next three in .gne shot. 

11 MR. CRAWLEY: Yes, I think so. 

12 MR. DOUGHERTY: The layout, location of cr0ss- 

13 overs, tUrnoUt number for operation storage and layout. 

14 Maybe some comments on the layout from a civil standpoint. 

MR. CRAWLEY: Well, I think in general terms we 

16 have selected some locations for cross-avers as indicated 

on there. I am not sure we have gone through the system's 

18 operational study at this point in time to precisely 

19 locate those, but because of our generally flat grades and 

sttaight. alig±iment, we pretty much have the option to 

21 locate cross-overs wherever we think they are required. I 

think we are looking at eithe± No. 8 or No. 10's for the 

23 operation-type crbss-overs. 

24 Maybe w1en you get out to the terminal stations, 

you might want to conside± a NO. 15. Someone at one time 
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had suggested a No. 20, but that gets to be pretty long, 

I think. 
MR. ZIEGLER: I would just cOmment., and you 

probably did keep in mind the future extensions. In other 
words, just don't look at thjs line here for where you 

may want to place cross-overs, but where may you need them 

ten years from now witki these other extensions? It gives 

you more flexibility, whatever flexibility you want. 
MR. HOPPE: We went through a study that kind of 

half dictated locations or cross-overs. We arbitjari1y 
said that we never wanted to operate, even in an emergency, 

at less than 15 minimum headways. So we mathematically put 

a bottleneck at various stops in the tunnel and where we 

would hae to have a cross-over in order to bypas.s the 

triple and the location of the cross-overs then. hecaxtie a 

mathematical figure that allows us a 15 minimum operating 

headway. I think it is 15 if you have ofte bottleneck in 

the system. I didn't bother going through if you happen to 

have, two at the same time. 

MR. CRAWLEY: Did you always locate your cross- 

overs immediately adjacent to a trnsit station? Did you 

have any midline cross-averS? 

MR. HOPPE: No. We did it adjacent to the 

stations. 
MR. CRAWLEY: Is that for control purposes or 
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convenience? 

MR. HOPPE: I think it. is from an operating 

procedure that if you do have a blockage, you may want to 

turn atound and discharge passengers at. the station, then 

use the cross-over with an empty train, continue on up 

and pick. up the passenqers that are in the cripple. So it 

is convenient to have a platform to off-load your passen- 

gers on the operating versus the cripple train. 

MR. GARRETT: There is also a certain nuEiber of 

tacks of equipment needed for the train control tjj1at you 

have to have a root someplace and you either put it in one 

of the insülatdr tooms of the station or else along the 

tubes you would have to dig out a spot and put in equipnien 

racks in a roOm and isolate it froth the operating line 

to keep it clean and 

CRAWLEY: Or have, the room in the station 

and cable all the way back to control it. 

MR. GARDNER: The signal board said they would 

like to have the equipment room within view, within sight 

of the interlocking itself for maintehance and adjustment 

and that sort of thing. 

MR. MC CUTCHEON: How are you. goinq to conEttubt 

these cross-overs? 

MR. CRWLEY: If we have a cut and cover station, 

we may use cut ad cØver for the cross-overs. I am not sur 
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we know yet. It would either be cut and cover or in some 

2 way mined. 

3 MR. HOflE: In violation of what we said last 

4 night? 

5 MR. NC CUTCHEON: I thought last night it was 

6 made clear that you are going to be tunneling most of the 

7 way. 

B MR. CRAWLEY: I think we are going to be tunnel- 

9 ing most of the way except at it stations br most tOb&bl 

10 except at. stations.. 

11 MR. GARDNER: Nothing is set in concrete yet. 

12 I think that sums it up. 

13 MR. HOPPE: It gets to be quite a large Vault 

14 when you get a cross-over.. Tn fact,: we have one north of 

our Bolton Hill station, and I like to call it the 

16 H-indenberg hangar. We put an arch section, and it is quite 

17 .a monstrous piecle of structure. 

18 MR. CRAWLEY:. What size piece of cross-over do 

19 you have? 

20 MR. HOPPE: I think it ié a No. 8. 

21 a. CRAWLEY: Vern1 do you typically use Np. 8 

jUst .fot yoUr operational -- 

MR. GARRETT: Yes. They are using the same 

24 philos.Oph' as we are. We wanted to be able to maintain 

ten-inut operatiCn on the line beyond the point where we 

a 
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48647 1 have the interference. In other words, we single-track, 

2 
2 assume that we are doing something over on the other track 

t 
3 that will restore service, whatever that incident may be, 

4 and it. may be. a stalled train over there,, a track broken 

5 

or rails or something, and we have to be working along 

6 one track. We take one track out of service between two 

7 cross-overs. Beyond those two cross-overs, we are trying 

8 to maintain ten-minute operation.. In through this other 

9 area we are running them as' fast as we can, single tracking 

10 tM. CRAWLEY: How about your terminal stations? 

Do you use ten or fifteen there? 

12 MR. GARRETT: I. believe we are using a No. 8. 

13 Maybe it is a 10. I am uncertain. I can't remember anyhow 
0 

14 it is a No. 10 because it is 25-mile-an-hour operatiOn 

15 which is 2-1/2 times the vault number.. 

o 16 MR. MC CUTCHEON: Jim, I would like to make a 

j 17 comment about your tail track here. I understand you are 

18 going out this way and you are going to go do'wn this way. 

3 19 MR. cRAWLEY: Yes. 

MR. MC CtJTCHEON: it would certainly be worth- 

21 while to consider extending this line out this way so 'Qu 

could use it. as a tail track in the interim and then when 

you extend the line1 you, can join in without interfering 

with the existing operation at all.. 

9 MR. CRAWLEY: Right. I have been thinking we 

'a 
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would do that, at least storage for maybe two or three 

tràihs pe± track. out there. 

MR. MC CUTCHEON: Right. 

FIR. GARDNER: That should have been shown that 

way. 

MR. MC CUTCHEON: The same thing down this way, 

too. Are you going to go two lines here? Are you going 

to construct both of those at the ame time? 

MR. CRAWLEY: That is the ultimate idea, yes. 

MR. GARDNER: ThE box, at least. 

MR. MC CUTCHEON: Well, then, put it in so that 

.i.t won't inte±fere with your existing operation when you 

are trying to cut in on it. 

MR. GARRETT: That raises another question, So, 

when you talk about doing that. If your two tracks are 

at the. same elevation, Fairfax, and they extended ahead, 

they tould then have a crossing of their grade unless they 

bi furcated,.. 

MR. MC CUTCHEON: They were going to be straight 
I 

s.epatated. 

MR. GARRETT: Well, the two lines will be grade 

separate4, but I am saying if they were to extend this 

way, they would have to have a three-level station. You 

have, got one level, two levels and then to tr' to s.epa±ate 

these two tracks from each other, that is where you w3nt 
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1 to have a crossing. 
4 

2 MR. GARDNER: Of course, initially that will be 

3 the running connection, but it may be that the service 

4 connection would be the upper track for the service 

5 connection later. 

6 MR. NC CUTCHEOi: It will be a service connection 

t later, this north-south line, -- 

8 MR. GARRETT: BUt that service connection will be 

9 a crossing at grade which we have attempted on our .sys thIns 

10 to stay away front.. We have metging and diverging movements 

11 but we have no crossings where a train can actually run 

12 beside another. 

13 MR. GARDNER: The crossing may be there, Vern, 

14 but it may not be used. 

15 MR. CRAWLEY: You abandoned a piece of that 

16 tunnel ult-imately. 

'7 MR. GARDNER: We might leave it there. It might 

18 be a physical crossing, but it may hever be used except 

19 in extreme emergencies. 

20 MR. GARRETT: How would you make a connection 

21 frorone system to another, then? 

22 MR. GARDNER: There is a cross-over on each side 

of that service track so you can cross over. 

24 MR. GARRETT: I still don't see where your 

service connection would be. 
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1 MR. DOUGHERTY.:. Are you going to flex the tracks 

2 off ãñä they are going to cone down around their irnme diate 

3 line? 

4 MR. GARDNER: The crossing actually is like this. 

$ As you came north at what is now the inbound track there 

6 at the service connection 

MR. IRION: I tAii* he is referring to this litti 

spot right there. 

MR. CRAWLEY: You have a back room through the 

10 cross-over one track, come in on the track and then cross 

over again? 

12 MR. GARDNER: What I am saying is after we are ir 

13 operation coining out this way, this track would not be usec 

14 It would be there. But if you wanted to get a train from 

here to this track, you would cross over here and use this 

16 track which would not be.a crossing movement. It would be 

it a diversion movement. 

MR. IRION: Do I misunderstand you? I think you 

are referring to this crossing here being a crossing at 

20 grade even though it is an angular one. Also this track 

21 here crosses here. Is that what you are d±iving at? 

22 MR. GARRETT: Yes. You have a crossing at grade.. 

MR. GARDNER: Wait a minute. This is a differerr 

24 elevation thafl this. This actually woul4 be a low swing 

around and come over on the side and merge, not cross that 
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2 MR. GARRETT: Then you would have to make another 
'V 

3 reserve curve to come back in. 

4 MR. GARDNER: This is not an actual thing. 

I$ MR. GARRETT: What I am really point out is, do 
a 

6 you want to set in your engineering standards to have 

1 
merging and diverging movements, or are you going to perthit 

8 crossings -- 

9 MR. GARDNER: We don't want them for Our regular 

10 trains. 

11 MR. CRAWLEY: What has been your general experienc 

12 about the location of pocket tracks and làyup tracks and 

13 eme±gency storage tracks along the line? Do you feel thos 
0 

14 are useful, not useful? 
I 

MR. HOPPE: They are very useful, but in cons t-ruc 

o 16 tion they are very expensive. 

1 17 MR. IL CUTCHEON: That is for sure. 

18 MR GARRETT-: We have only employed pocket tracks 

19 where we envision wha we call short-line service where we 

S 20 have gone beyond what we anticipate to be a maximum low 

21 point, and we want to düL.the sertce back. Instead of 

22 running certain frequency, we are going to double the 

23 frequency beyond that point. Half the trains would turn 

24 back. at nonconututing hours or non-base rush hour point. 

25 That is where we stick a pocket track in, a third 

I\0 
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track. Preferably, we like to have it on the surface 

because it costs us less than putting it underground. 

MR. HOPPE: You are not cOthpleteIy underground, 

but we have actually turned around and compromised ttat 

situation in our section D so that we are otit in the open 

and we are going to have the potential turnback at ot 

the logical station but we are going out one station beyo 

just because we can put it outside rather than keep it 1±1 

the tunnel.. 

MR. CRAWLEY: From an operational pointof view, 

you think that the Fairfax station would be a logical placE 

for a turn-back? 

MR. HOPPE: I thihk yoti would have to know what 

passenger potentials are at each station and what your 

loading is 

MR. GARRETT: From the looks of your system, 

regional system this is going to be a ve4' heavy portion 

of your system, and you may want a higher frequency of 

service through here. So what yOu are sayinq is maybe you 

might want to turn back -- 

. CRAWLEY: Turn back at Fairfax and not run 

North Hollywood all the time. 

MR. HOPPE: Yes, but that is only on your 

original because if your Wilshire line in the future will 

be up to Santa Monica, it is only duting the initial step 
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that it is going to go up to North Hollywood. 

MR. CRAWLEY: Right... But even with the ultimate 

system in operation, it would seem that Fairfax might be 

a good turn-back spot with the line constructed all the 

way out to Santa Monica. 

MR. HOPPE: Like I say, you would hate to look 

at passenger ridership because yesterday when we Were. in 

the bus, I kind of got the impression that that West Los 

Angeles and Santa Monica area was going tO be a very heavy 

ridership. 

MR. MC CUTCHEON: You could keep going, turn 

back somewhere further on out,. 

MR. CRAWLEY: What would you say we take about 

a ten-minute break. 

[Brief recess..] 

MR. DOUGHERTY: Shall we move into stations? 

MR. CRAWLEY: Yes, I guess so. Didn't we discuss 

that soxwhàt. yesterdafl 

MR. DOUGHERTY: There was a little discussion on 

it yesterday. i wonder how much. discñssion we really 

need. at this point. 

NR. MC CUTCHEON.: I. would like to bring out a 

general point, that I don't know just how big your stations 

are going to be. I saw about three or four figures of 

platform lengths he±e in this driteria. Then again, that 
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I goes back to your operational requirements. How many 

2 people are you going to put past a given point in a certair 

3 period of tine, and ae you going tO build to an initial 

4 length expansion capability later or are you going to 

$ build it at first? Are you going to make all stations 

6 the same size and what size are you going to do for the 

7 projected patronage and those sort of things. I see these 

figures on one of these charts about your projected 

9 patronage, and I would seriously question the demand on 

10 your terminal stations. I think they are going to be far 

ii in excess of what is projected there because you have got 

u a large area that you are serving on each one of those, 

is at least initially. 

14 MR. CRAWLEY: Yes. 

is MR. MC CUTCHEON: The same way with the Fairfax 

16 station. I think it is going to be -- 

17 MR. CRAWLEY: All thpsé. questions that you just 

18 raised are questions that we will have to wrestle with 

19 and we have been wrestli±iq with.. I. am not sure that we 

20 have adopted a standard length of the platform1 whether it 

21 be an eight-car train or a six-car train or -- 

n MR. GARDNER:: I can speak to that a little bit. 

23 The operations peer board, of cottse, addressed that very 

24 prOblem, and it was a consensus that we should de$ign for 

ultimate eight-car trains but initially for six,. everything 
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1 keeping in mind the eight cars. For instance, they said 

2 if possible the station shoul4 have eight cats and only 

3 equip the platform for six.. 

MR. HOPPE: You save a nickel. 

5 MR. CRAWLEY: I was going to say is there any 

6 cost saving for that? 

7 MR. GARDNER: I am just telling you what they 

8 said. No decision has been reached, but we. will not go 

9 less than 6Q0 feet. 

10 MR. CRAWLEY: Why don't. we just take thAt subject 

11 because it was raised. Does it make any sense, in your 

12 opiniOn, to start. out with a six-car-train station and 

then maybe add on later or -- 

14 MR.. MC CUTcIjEON: Not. in my view. I think you 

'5 spend about 20 tixs as much trying to, qo in and refinish 

16 the thing to ei4ht-car length later on.. You interfere 

with operations, you do everything. You are just mixing 

18 construction up that would be better to build it to its 

19 ultimate size, whatever it is. 

MR. CRAWLEY: Well,' I think you 'have to build 

21 the shell to the ultimate size. Is there any advantage 

to deferring the finished contract and rEiaybe haVing a 

23 false closure wall or somiething like that and knocking that 

24 out later? 

MR. HOPPE: I cah give you some examples. Our 
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Lexington Market station, the structural block price was 

$27 million. The finish which includes a lot of mechanical, 

a lot of electrical, the lighting, ventilating heating, 

air conditioning, pltiè the finish, went. for seven million. 

So now if you were going to cut 25 percent off the finish, 

I admit it isn't a correOt way to do it, but let's say 

straight line, that is $7 million finish contract which is 

going to come down to something like six. So out of the 

total, out of 27 plus 633, you are saving one out Of 34 

million or thrEe. percent. 

YR. CRWLEY: It wouldn't merely be straight 

line beOause al.l Of your standard electrical equipment has 

to he cited for the ultimate anyway. 

MR. HOPPE: I am just saying there is tile on 

the floor, paint on the wal ls and a few window shades. 

MR. GARDNER: Let's look at the other side of the 

coin, Frank. The one million 'ou save., what would it cost 

if you do it one year down the line? 

MR. HOPPE: We have a new administration in 

Waàhington. Escalation is not going to be able to walk 

away.as in the past. 

MR. GARDNER: 

one million grow? 

MR. BOPPE: 

MR. ZIEGLER; 

Practically, how much will that 

In ten years, it is going to be doubl 

It will more than dOuble. because 
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then you will be working under operation. 

MR. MC CUTCHEON: You will be trying to lay 

tile on the platform edge with a train coming in, and 

that is terrible. 

MR. ZIEGLER: Your flag man will be a million 

dollars alone. 

MR. MC CIJTCHEON: If you can get the tile to 

match. the tile that oU already put in the stat-ion -- 

MR. GARDNER: I am just trying to bring out the 

problems. 

MR. DOUGHERTY: One problem when you build a 

600-foot station is that you are building it through the 

capacity of something like potent-ials that we have at 

Queens Botilevãrd. Not that you have that numbet of 

passengers, that is 54,000 persons in that one. You 

have a projected nineteen-ninety-five low of 15,000, 

l60OO. Take 15,000. That is quite a big diffetence. 

You are really building an enormous potential for something 

in the future and you are paying for it now. 

MR. ZIEGLER: lout big costs in a stàtioñ fiñishe 

contract, and I'm going through tha riit now with three 

stations that we are building -- they: tell me it. is $15 

million, and my God, but most of the cost is in the 

equipment, the escalators, the lighting. The architectural 

finish is really of -- I think it came to like -- it wasn't 
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1 even $2 million or something. It was very small. The 

2 ventilation, the unde±-platform exhaust system, the fans, 

3 that is where the money is. 

4 I agree with, I think the conclusion to build 

it with eight cars. Is that what you said? 

6 MR. MC CtJTCHEON: Well, build it. for whatever 

7 your àapacity is. I guess you have got a study going on 

8 on pattonagé demand, and so forth, whatever it might be. 

Make a conservative estimate on your patronage. I think 

10 Sothe of these figures are going to be proved wrong at least 

11 from what I see. 

12 MR. CRAWLEY: I think I agree with what you are 

13 saying. If that ],i4e is ever extended going oUt to the 

14 Valley or Santa Monica, those numbers are going to be 

substantially different than the numbers that you see when 

16 you are just looking at the 18-mile starter line, so that 

17 the 15,000 for 1990 which. is just arOund the corner, may 

18 not be rea-listic. 

19 MR. GARDNER: It rna' double. 

20 MR. CRAWLEY: It may double, right. We hate to 

21 get caught short by designi.ng for a four-car station and 

finding out that we would. like to have had a six-car 

23 station. 

24 MR. HOPPE: I kjOw that some of the operating 

people are going to turn around and say something to the 
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1 effect, "Well, we only intend to operate a four-car train 

2 and you have got a six-car platform, so that leaves 150 

3 feet that isn't going to be used and it is a potential for 

4 mugging," stuff like that. Draw up a teorary petition. 

5 MR. MC. CIITCHEON.:. Put a sign up sayinq this part 

6 of the station closed. 

7 MR. CRAWLEY: No mugginq allowed. 

$ MR. ZIEGLER: Tken they don't have to sweep that 

9 part of the station. They don't want to xhaintain that part 

10 of the station. It is a practical considexation, so you 

11 just throw up a little partition wall or something, keep 

12 the public out of it. 

13 MR. DOUGHERPY: If I may, using the figure that 

14 you quoted, Frank, 27 million, if you reduce that by a 

15 quarter, that is substantial. If you multiply that by 

16 18, that is eVen more substantial.. I.t makes a difference. 

17 MR. CRAWLEY: The real question is: Db you 

18 reduce it in proportion to the station? I think the answe! 

19 is no, you dontt. 

20 MR. DOUGHERTY.: I used the $27 million structural, 

21 cost -- 

MR. MC CUTCHEON: Then you are committed forever. 

23 MR. DOUGHERTY: It is a good question to be 

24 raised, and I think part of the axtialysis up front should 

25 include whether or not you really do need a full eight-car 

&tLL. 



0 1 consist. You really flould substantially know where you 
C 

4 2 are going before you go. I am not saying don't build an 

3 eight-car consist. I a. saying consider tEhat happens if 

4 you don't build an eight-car consist but built it for a 

5 sir'car consst and reduce it by a quartet, just use it on 

6 27 thillion... You are talking about six million times 

7 roughly 20. You are talking about $120 million. That is 

8 a lot of money. 

4 9 MR. GARDNER: The concept has been expressed, 

10 Walt, to limit your plank capacity to a giVen amount. If 

a11 you need more than that, build a second line. Funding is 

_ 12 so hard to get, I think you shoUld build everything you can 

into the initial line. to 
MR. HOPPE: One of the things 1 think you are 

15 doing, Walter, is you are comparing the car carrying capaOi 

fl j 16 of New York and .BOton and Philadelphia. I am pretty sure 

it what the car carrying capacity is in Washington, Baltimore, 

2 
18 Atlanta and at BART, the three older systems, they have 

19 longitudinal seating. You can turn around, yOu may be 

only ale to seat 60 people, but you have got standing 

1 room for 300. If you have cross seating, you have seating 

capacity for 80 and standing capacity for 80, so your car 

23 carrying capacity is about 50 percent. 

24 MR. DOUGHERTY: Well, I was really basing it on 

0 the 54,000, and I said take half that number, say, roughly 

. 
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around 30,000, 30,000 is double the figure we are Proiectl 

ing for 1995, and I am just asking a questibn. Is it 

prudent? Should it be considered -- I am not saying don't 

do it, but it should be considered perhaps. 

MR. HOPPE: No questions about it. There is no 

need of turning arolund and designitig for eight-cat platforn 

where you are only going to have six people on the platforn 

to peak out. 

MR. GARRETT: From an operator's standpoint, 

he may prefer to run six headways with eight-car.trains. 

You have to remember, he has tO keep on pa'ro1l., arid so 

forth. You are limiting also your flexibility in operatlo 

when you start. decreasing the stàtioñ. 

MR. GARDNER: Ypu are building in bottlenecks. 

MR. MC CtJTCHEON: The easiest thing to do if you 

want to increase capacity is to add cars. If you get in 

a bind, you have got to add capacity, you add cars. But 

if your stations aren't big enough to take those added 

cars, well, there i no fly 9ou can go. 

MR. HOPPE: There is a unique situation in 

Boston. They have made an ectension out to Old Grove, 

north through Boston. They are in the process of putting 

in the orange line which is southwest. In between there 

is a 2-1/2 mile tunnel that *as built in the teens. The 

maximum capacity for the old 2-1/2 miles is four-car t-rain 
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Now, there had been many a study done on what 

can be done to turn around and lengthen those platfbrms 

to six-car trains, and the word is horrendous. It has 

turned out that the 2-1/2 miles has dictated the length 

Of platform on a 16-mile extension north and a nine-mile 

extension south. So if that isn't the tail wagging in the 

dog situation, I don't know. 

MR. IRION: I have been through it all. 

MR. DOUGHERTY: Do we have a consensus, then? 

. CRAWLEY: To build, big stations seems like 

the consensus.. 

MR. IIOPPE: No. I think the coñsehsus is that 

it should be completely studied and shown what you need. 

MR. Mc CUTCHEON: And if there is any element 

of doubt, be conservative on the standpoint of having 

enough platform length. We are not talking about. bi 

vaults the whole length of the station. But at least to 

have the platform length where you can get people on arid 

off the train. 

MR. CRAWLEY: I think we somewhat got into the 

discussion of the other station configurations and the 

escalators and the elevators. Would it be good to just 

recap some of that? 

The center platform versus side platform, 

escalatorS versus elevator ideas.. 
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MR. DOUGHERTY: I would like to bring up one 

thing if I may. Neal mentioned earlier that on the higher 

profile, a depth of 50 feet or so was considered as a 

depth of the station. 

MR. MC CUTCHEON: That is from the top of the 

rail? 

MR. CRAWLEY: I think that is from the top of 

the trail. 

MR. DOUGHEflY: Right, to the street surface. 

Is there any reason why it is down at that depth? Is that 

necessary to go down to 50 feet? 

MR. CRAWLEY: I think 'ou probably could cOme up 

maybe 30 feet or something like that if you take your 

overall statjon height and allow some clearance, eight. to 

ten feet for utilities, whatever that dimension adds up 

to would be the minimum depth you could be. 

MR. DOUGHERtY: Considering the possibility that 

many of these stations may be cut and cover, maybe 20 

feet. could make a big difference. 

MR1 CRAWLEY: Yes, very definitely. Our 

objective would be to get the stations as high as hey carl 

if that doesn't adversely affect the tunnel situation. 

In Other words, if we are in a mixed phase station or 

whatnot, you may pay a lot more for the tunnel and save 

some on the station. 
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MR. RICHARDS: Mt. Dougherty, I think you thissed. 

2 part of the contnent. I said that was the elevation at 
3 which waà done by Kaiser, back in 1966. I didn't say we 

4 were planning on that. 
S MR. DOUGHERTY: I just wanted to find out if 
6 that was really the depth.. I had seen in earlier inatetial 
7 that the depths of the stations were ranging anywhere from' 

8 60 to 110 feet in the ground. Do you have any idea of 
9 a tentative list of what the depths are now? 

10 MR. CRAWLEY: No. 

11 MR. GARRETT: What constitutes a station? That 

12 is what I want to know before I am going further on this 
13 discussion. Are we talking about just a room full of 

14 trains? Are we talking about a space for a mezzanine arid 

IS fare collection? What are we talking about? 

16 MR. CRAWLEY: We are essentially talking about 

17 the full corupletentent of equipment in a station, mezzanine, 

18 perhaps underground. 

19 MR. GARRETT: What we are doing in Washington 
20 where you have the fare collection within the same train 
21 room as the trains themselves. 
22 MR. kIOPPE: Sante box. 

23 MR. CRAWLEY: Same box, yes. 
24 MR. GARRETT: The box could be about 30 feet 
25 deep. 



U, 

43647 

I. 

U 
0 

t 
.2 
... 
ql 

ft 

1 
I 

4-I 

= 
S 

2 

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 

MR. HOPPE: eré is a hiddep advantage of havi 

a station only 30 feet deep versus 50 feet. The hidden 

advantage is you have 20 feet less of wall space for an 

architect to cost you money on. 

MR. ZIEGLER: Plus the esc1ators egressing. 

That is a big cost. 

MR. GARRETT: At 50 feet, I don't think yOu are 

going to be doing any tunneling of stations. 

MR. ZIEGLER: Did Kaiser figure on tunneling? 

MR. CRAWLEY: That was all cut and cova. Those 

are the two alternatives we have to look at. If indeed 

there is some feasibility to tunneling stations and you 

don't have to cut and cover the thirty anyhow, then we 

might want to consider deeper stations both to get us. into 

good tunneling material and to alldw some overburden over 

the station. If we are going to have to open up the entire 

surface anyhow because of the thechanical, electrical 

equipment we have to get in there, it might make a lot of 

sense to raise the stations as high as we can and raise 

the running grade of the tunnels. 

MR. ZIEGLER; I would suggest that you take one 

station from the. comments made last night regarding no 

cut and cover on Wilshire Boulevard, I would suggest you 

take one station even if you did it in house and lay it 

out as to exactly what 'ou need as far as equipunt and 
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rooms and mezzanines to get some sort of feel. I got a 

strong sense yesterday that it was really soft as to what 

designs of a station you are..taiking about. I heard 

statements like well., the mezzanine iâ gOing to be in a 

vacant lot. I didn't see any vacant lots on Wilshire 

ØOulevard. Well, maybe we can use the park... You can go 

up a side street, maybe that is an idea. Utilize the 

side streets as mUh as possible with your ventilation 

gratings, with your access to the stations, with stairways, 

and all your constructiOn up the side streets and then coi 

down and tunnel undernsath Wilshire Boulevrd to avoid all 

the disturbance, but I think, you should really get into a 

detailed preliminary -- I wouldn't wait four or five months 

I would have, somebody start doing that right now. Take a 

statiop on Wilshire Boulevard and see what you are going to 

be. running up against with a deep alignment and with a 

shAllow alignnent. 

MR. HOPPE,: 1 can send you a set of plans for 

one of our stations, not that you would want to design 'our 

gtition similar tO outs, but that would give you the 

dimensions needed for various sized rooms a things like 

that, to do a layout. 

MR.. CRAWLEY: I think that would be helpful. 

MR. MC CTJTCHEON: What. about building on a side 

property, in an existing building or condemning space in 
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1 there? You know, the mezzanine, ticketing functions and 

2 that sort of thing, there is n reason it has to be out 

3 in the. street. 

4 MR. CRAWLEY: Yes. 

5 MR. MC CUTOiEON: If you are restricted on what 

6 you can do on Wilshire Boulevard if 'you get pinched, 

7 condemn somebody's' garage underneath one of these buildings 

8 MR. CRAWLEY: I think those types of solutions 

9 offer some real advantages, and it would make the feasibil- 

10 ity of tunnel-mined stations -- 

11 MR. MC CUTCHEON: Absolutely. 

12 MR. CRAWLEY: -- Something yoti would really: want 

13 to look at. 

14 MR.. GRAINGER: The tat pits ate an anomaly, aten1 

Is they? The tar pit area, it booked like you would have 

16 to stay tinder all that, so you may be forced down there 

17 whether you want to go or not. 

18 MR. CRAWLEY: Yes, perhaps so. 

10 MR. GRAINGER:. I don! t know if any other areas 

20 are like that, but that seems to be one. 

21 MR.. DOUGHERTY: The little that I know of the 

Los Angeles area, some of the tunnels that I saw in ducts, 

2! many of them were close to the surface and they seem to hay 

had not too much difficulty driving the tunnels at low 

depths to the street, very close epths t.o the street 
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within 30 feet, so that is why I suggested that it be 

2 possible -- 

3 MR. GARRETT: They weren't the size of your 

4 stations, though. You have got quite a span here. 

5 MR. DOUGIERTY: I iiasn't. .tefer±in to the 

6 standardized open arch, but a cut-aad-cover station with 

.7 a tunnel. connectinq in it at a relatively high profile. It 

$ may be possible in this soil out here to do that. 

9 MR. GARRETT: You are talking about two separate 

10 tubes for the trains tO rth i±i and the platforms. 

11 MR. DOUGHERTY Well, two separate structures, 

12 Eight. You could tunnel, through your stations we were 

13 talking about yesterday as a possibility on te high level 

14 and then go back and cut and cover into those stations 

is which would only inhabit the top of the rail down 30, 35 

16 feet. 

17 MR. GARRETT: the width of the station still 

18 creates a span. 

19 MR. CRAWLEY: He is talking about a conventional 

20 cut-and-cover station. 

2.1 MR.. DOUGHERTY: That may very well be a very 

22 viable alternative That is what I suggested that maybe 

23 they Ehould look at., too. 

24 MR. CRAWLEY': We do plan to look at that, Walt. 

25 MR. DOUGHERTY: Back East you wouldn't think abow 
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1 tunneling 35 feet underground, would you? 
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2 MR. HOPPE: Yes. 

s MR. GARRETT: That is about the break point, 

4 35 feet a cover, 30, 35. 

5 MR. DOUGHERTY:. I mean 35 feet to the top of the 

6 rail. 

7 MR. GARRETT: Maybe on the roof -- 

8 MR. MC CUTCHEON: It is not a comparable situa- 

9 tion, Walter. It i an entirely different situation. 

10 MR. HOPPE: It depends on the median you are 

II at. If you are in rock, you would, but if you are in soft 

12 ground, top a rail to let's say street, 35 feet, you could 

iS cut and cover the damn thing cheaper. 

14 MR. ZIEGLER: Well, we have done it, but it 

1$ depends on the situation. Tunneling under a highway in a 

16 cut like the f±eewà' we saw, then you stay close to the 

17 freeway and you either use some grouting methods to 

18 stabilize the freeway as you are tunneling under or some 

'9 other method. You would have to loOk at each situation. 

20 MR. CRAWLEY: Frank., what ou are saying, I 

21 don't think we have the -- it doesn't make any difference 

22 whethet it is cheaper if: you could cut and cover cheaper. 

23 The only real question is: Do you save any money by 

24 tunneling deeper than you do shallower? Because I don't 

25 think we are going to cut and cover Wilshire boulevard. 
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.1 MR. IIOPPE,: I know, but s&mebody as earlier 

2 bringing out the fact that if you have deep tunnelS and 

3 you start to go to cut-and-cove± stations, you are going 

4 to spend the money in the stations. 

5 MR. CRAWLEY: Yes. 

6 MR. HOPPE: If you have deep tune1s and. you use 

7 your gradient profile and bring your stations up apd cut 

B and cover, okay, but if you keep deep stations, then you 

9 should. turn around, I think, and generally look into 

10 tunneling the stations. 

11 DorYt get in -the idea that if you tunnel a 

12 station you are not going to have any work on the surface 

13 .bedaüse you are going to have a hell of a lot Of holeS 

14 going down through the surface to reach that tunnel station 

15 MR. MC CUTCHEON: But they could be Oh the side 

16 street, not necessarily on Wilshire Boulevard. 

17 MR. HOPPE: Yes, they can. 

18 MR. ZIEGLER: That is why I suggested to take a 

19 detailed preliminary stab at it. 

20 MR. MC CUTCHEON: Feasibility. 

21 MR.. ZIEGLER: Like a feasibility study. It can 

be done. Sure, it can b.e done, but I got the feel that you 

23 are hot quite sure how it can be dope1 and I am not quite 

24 sure if the people who are telling you that it can be done 

25 really know if it can be done. It sounds soft. That is 
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what I am saying. The opinion sounded very soft. 

MR. MC CUTCHEON: What is the architect's Idea 

of stations? 

MR. CRAWLEY: Well, I am nOt sure I know pre.- 

cisely what he is thinking, but of course he has worked 

on the BART system and he has worked on the Atlanta system, 

and I think his idea of stations would be strongly influ- 

enced by what he has seen at both of those places.. The 

idea of türtheled stations, I think, is something that 

intrigues all of us, whether that is feasible or not. I 

don't know whether they have the wherewithal to make those 

kinds of decisions; 

MR. MC CUTGIEON: Well, I heard some remarks 

last night that your directors are thinking about or at 

least have some idea of what they are thinking about, 

tation overall concept. 

MR. CRAWLEY Maybe I didn't hear the sane thing. 

Why don't you share with us what you heard? 

MR. MC CUTCHEON: Well, they wete comparing 

Washington's arcbitecture with what you are going to have 

out here, and they wanted equal billing or whatever, not 

necessarily the same architecture. 

MR. CEAWLEY: Walt, the price just. went up a 

little bit. 

MR. DOUGHERTY: Well, yo.i just made a statement 
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1 before, if I may quote you again, that they wouldn't 

2 be ctt and cover. Now, earlier during altethaties 

3 analysis and all the studies earlier indicated that cut 

4 and cover versus tunnel would always be more expensive. 

Cut and cover neans that you only go down 25 or 30 feet 

6 below ground and you hold your stations down at that depth, 

7 too, and whatever that total cost is versus any combination 

8 of tunneling and Stations, that other cost, the first one 

9 should be higher than this cornb-ination here. 

10 That was an impresion that was create&th±ough- 

11 out the alternative analysis and everything before, and I 

12 thinic that if it turns oUt that it ià the teërse, we may 

13 have a problem on the project. I an pretty sure you would 

14 have a problem wi.th the community. 

15 MR. CRAWLEY: Yes, I think so. 

16 1'ffl. ZIEGLER: Are you getting one architect for 

'7 all of the stations -- 

18 MR. DOUGHERTY: It should be looked at, by the 

19 way.. 

20 MR. MC CUTCHEON: They have an architectural 

consultant.. 

MR. CRAWLEY: We plan to get a general archi- 

23 tectu±al consultant who will develop the preliminary or the 

24 conceptual designs for all the stations, and once. we get. 

in the detail design stager we plan on going out with 



I' 

In 

48647 

4 
.1' 

a 

1 

C 
.2 
-S 

a - 
C 

Ps;i 270 

I section design cOntracts, you know... 

2 MR. ZIEGLER: I guess what I was getting at was 

3 would each station be designed architecturally different 

4 f torn the next station, or would you have sort of a standard 

5 shell for each station and then let the. architect do 

6 whatever he wants on the walls? 

7 MR. CRAWLEY: Well, we want. to try to standardize 

8 as much as we can within the station, particularly with the 

9 structural elements and with the architectural elements. 

10 I think, howeer, it .is a feeling that we would like to 

11 allow each of the architects who design, who do the final 

12 design of the station the. flexibilit tO give it its own 

13 unique architectural characteristic. 

14 Now, I am not really sure what that means. I 

15 MR. ZIEGLER: It means money. 

16 MR. CRAWLEY: Maybe it means diffetent tile in 

17 the bathroom or whatever, but that has been the general 

18 thinking of our architect group here. 

19 MR. HOPPE: What is a split ring track station? 

MR. DOUGHERTY: I will have to deal with that one 

21 Tat is the Lawrence Street configuration. I did not 

realize what the. configuration was intended by meaning 

23 and I thought perhaps they were looking at something very 

24 similar to the Japanese. I think it. is Gabeno Station 

where they went thtough with two tubes arid opened up the 
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station, and -it is the colunm-hea4ed-type thing they have 

in Lawrence -Straet which is pretty horrendous. That was 

used in one of the stations in Marten 

George, do you know what I am referring to? 

MR. ZIEGLER: Split ring. 

MR. DOUGHERTY: Where they come in with two tubes 

and cOme in afterwards 

MR. ZIEGLER: Is that what they called it, spl.it 

ring? 

-MR. DOUGHERTY.: I didn't know what to call it, 

so I made my own name up. I thought that is what they 

were intending 'then I had seen this station. 

By the way, would that took bolt work in the 

alluvium sand, the old alluvium 

MR. CRAWLEY: Mt guess is it would not. 

MR. DOUGHERTY: I thought a good portion of that 

alignment was in the old aluminum. That is why 1 asked. 

Well, that. has to be investigated. 

MR. ZIEGLER: They could be very long.. In other 

words, you go back 100 feet, 4t is not 1-ike a rock bolt 

that-you and I would know. 

like that... 

MR. CR.AWLEY: I.t is like a tie back or something 

MR. ZIEGLER: Sink it 150 feet away and the wh 

earth would act almost like a dead man. 
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MR. HOPPE: That is fine on the sides, but you 

get a crown. 

MR. ZIEGLER: You are right... I am uncomfOrtable 

with it. 

MR. HOPPE: 1 know on our portal cot, that was 

the clontractor's own decision, and he cut down through 

soft ground until he got down and his tunnel was rock, 

and he used shock grade to slope back the slopes and used 

shock grade to maintain the slopes, but the first six 

months he was constantly going back thete using the shock 

grading on the soft ground because they we.e getting 

washout underneath, relaxation, of the soft ground under the 

shock grade itself. Here it was only a temporary type 

measure. It worked. But I have heard people saying that I 

shock. grade has been used successfully' in earth, although 

I couldnt tell you where. 

MR. ZIEGLER: I dontt know either. There is a 

possibility of you going to a c.üt-and-cpvet-ty'pe operation, 

of going to the Austrian construction method which is 

building from. the top down. You go in and put 4-n slurry 

wali.to secant piles. You excavate, move your utilities, 

you go down your eight feet. YoU place your roof, your 

station. Excavate six feet under it1 and then start back- 

fiilirg your street. Then you go in underneath and you 

excavate underneath and you do all your work under after 
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1 you have replaced the street. 

2 MB. CRAWLEY: This just minimizes the time that 

.3 the t±eet is open? 

4 MR. HOPPE: That is correct... 

5 MR. CRAWLEY: If you have the Street. open and 

6 decked, are you really saving anything, do you think, by 

7 going to that technique? 

S MR. HOPPE: A decked street is -- 

9 MR. CRAWLEY: It is just that. A decked Street. 

10 - MR. HOPPE: It is not desirable. It slOws you± 

11 traffic down. It is a constant maintenance problem with 

12 your cont±actor of keeping anti-skid on the timbers. You 

13 have the constant griping of oür adjacent merchants. Snow 

14 tends to stick -- sorry. Wrong thing. But rain it gets 

15 slippery. 

16 MR. CRIWLEY: It doesn' t rain in Southern 

17 California 

18 MR. GARDNER: Frank, I think that was done in 

19 Evansville, wasn'.t it? They had the street open for six 

20 weeks, as I recall, for a mile of the -- 

21 - MR. ZIEGLER: When you talk about the timbers, 

we use now the precast concrete in New York, and they are 

23 really excellent. They cost a little bit znoEe than timbers 

24 but in long run they are cheaper. dontractors love 

25 them. The neighborhood lows it because it looks 1-ike a 

a 
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1 concrete street. It lasts three, four yea;s with no probi4 

2 at all, and the contractor can reuse them. Timbers are 

3 always warping and they rock, and traffic skids on them, 

4 and they are noisy. I recommend you specify any cut you 

5 have to the precast concrete panels. 

6 MR. HOPPE: Do you own the panels? 

MR. ZIEGLER: No. The contractor owns them. 

B We specify them in the contract. 

MR. HOPPE:. In Ge±many, the t±ansi.t. authority owt 

10 the panels-. In the usual typical German fashion they have 

11 done a fantastic job of construction. I would guess they 

12 are probably a meter and a half wide, maybe three meters 

13 long, something to that effect. They are probably a third 

of a meter thick and all e4ge.s arebound. with 2 2, 

'5 3 X 3 angle iron, and they have got a slight taper from 

16 top tO bottom. 

17 That they do is they turn around and the contrad- 

tor gets a contract for so many square feet of decking, 

19 and they süppl' it. 

MR. CRAWLEY: Does that only make sense if you 

21 are. doing one statiOn this year and another station two 

years from now? t mean would it make sense on the type of 

23 progran we have where we are going to have perhaps 16 

24 stations under consttticti&n at one time and then we may 

never do anything else? We would have a whole lot of panel 

I 



I they would have to store somewhere. 

2 MR. ROflE: This is what they do in Germany. 

3 They put up two stations a year or something like that., 

4 Berlin and Haznbü±g, but they have done a fantastic job of 

$ building those things so that they last for, let's say, 

6 four or five uses. 

7 As you schedule out yOur rog±an, you may find 

8 that you can turn around and get two uses out of them. 

.9 Maybe your älontractor could build them and one sell to the 

10 other. 

11 MR. ZIEGLER:. That is what they generally do in 

12 New York. One is generally beginning tp sell to the other. 

MR. CRAWLEY: You don't specify how that happens? 

14 MR. ZIEGLER: It just happens. You get paid for 

iS the decking. Offhand,, I wOifld recommend to stay out of 

16 business to supplying decking to contractors. That is 

their prObleth. Let theth sell and give you their price. 

18 Let them handle it. It is excellent. 

19 MR. HOPPE: It is. 

20 ML ZIEGLER: It really is. It makes quite a 

21 difference in the cons triaction site. 

22 MR. HOPPE: The ones I saw in hamburg and in 

23 Berlin, they really didn't look like cônst±Uction sites. 

24 There were kids riding bicycles on them, pushiAg baby 

carriages across the things, and they were tight enough 

S.. 
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so that you didn't get the -- 

MR. CRAWLEY: You didn't fall in the crap. 

Vern, are you using any of those in D. C.? 

MR. GARRETT: We arC not out of the cut and cc 

We have !mP10Yed cloncrete decking in the past. It is 

a preferable surface, but we are still permitting wood 

decking out in the suburban areas. In other words, they 

are specifying a concrete.. We are leaviriq it up to the 

contractor. Still., the most economical thing in Washing 

is using heavy timbers, 

. GRAINGER: Reusing them probably. 

MR. ZIEGLER: Jo, they don't last that long. 

The quality of the timbe.r is very poor now. You can't 

get the o1 timber that you could get ten, fifteen yeats 4 

ago. I forget what timber, whether it is fir or whatever 

they are making. 

MR. HOPPE: Hemlock is what they use. 

MR. ZIEGLER; The timber we do have. on a few 

jobs is very poor. We have had timbers that have split, 

you know, a truck goes over, and all of a sudden it 

fractures and falls down into the cut. There is a 

maintenance problem. The contractors don't like it because 

they have to continuallr turn them because the edges get 

round and as the traffic goes over it it gets noisier, 

so they find even though they spend a little bit more on 



In 

I 

4 
U 

'S 

-z 

"I a 

to 
We- 

$ a- 

24 

P. 

I the precast up front., it win last the whole job and it is 

2 designed so that they can reverse it. They can use the 

3 other side two or three years from now. 

4 MR. HOPPE: The thing is, if you wanted the 

5 concrete decking, I suggest that you turn around and design 

6 a minimum type deck or plank, whatever you want to call the 

thing, so that you would have something that was above the 

8 norm. You may be paying for it, as Mt. Ziegler says, but -. 

9 MR. CRAWLEY: Is that someth .. ng do you think that. 

10 might have to be designed tip front? For example, you heed 

.11 that as soon as you start your excavation. For example, 

12 the tunnel rings might take a while.. Is it something we 

18 should design, our consultants should design and we should 

14 give that design to the contractor or maybe even get the 

15 ptodudtion cycle 

16 Nfl. HOPPE: t would just, give minimums. Give 

17 minimumE to the cont±ac.tor. 

18 MB. GARRETT: You are talking about a performance 

19 spec 

20 MR. HOPPE: Yes. 

21 MR. CRAWLEY: I guess my question is: What is U 

availabjlity of these things? 

23 MR. ZIEGLER: They ca,st them right in a model of 

24 all they want, but that is a very good -'- should you specii 

the. size and everything.? My .teply would be no, don't be 

'a 
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too specific-. You have to give them the loading, the 
4 

traffi.c loading, but their decking system may be di.ffe±ent. 

In other words, they may have decking systems with 10-foot 

bents and they have to design their panels accordingly. 

The next fellow ma have five-foot bents or 15-foot bents 

or whatever. So the temporary decking system, that is his 

problem and his responsibility, so don't tie him down by 

specifying. 

MR. CRAWLEY: Would there be an advantage to 

having our designers design the temporary decking system? 

MR. GARRETT: No. Don't get into the business 

of designing the contractor's temporary support facilities 

because invariably you are going to restrict him just like 

George said. Some fellow may be figuring on 12-foot span,4 

15-foot span. If you are specifying 12, you are eliminat- 

ing the fellow who is thinking Of 15. 

MR. HOPPE: I meant yu turn around and you say 

something to the effect. that the finish on the concrete 

planks, minimum deviations in ten feet where they joined 

to.ether, you can't have gaps of over X inches, thickness- 

wise-. They should meet a certain standard, and so forth, 

things like that.. Specify it that way, because if you 

don't put something in, some guy is going to come up with 

something that he made down in his basement.on Saturday 

morning. 
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MR. DOUGHERTY: .Let'i move on. 

MR. GARRTT: One last point here, Waiter. 

Since you have got a board member, and I am sure you have 

others that are opposed to cut and cover, the use of the 

concrete deck may help to rnitigate the impact that the 

community is going to feel when, you do put the decking in. 

t have to agree that wood deokihg is a véty' poor substi- 

tute for what is out there now as the surface for streets. 

MR. HOPPE: I hate Stuff that, is down 24 months,. 

and they are made up out of four 12 X 12's, nd 1-guess 

they are 18 feet long, 20 feet long, and the adjacent 

12 x 12's have lost their corners, bicycle front tires 

can get caught. 

MR. CRAWLEY: Have you ever asphalted over the 

concrete decking? Would that make any sense? 

MR.. HOPPE: The purpose of decking is to allow 

a contractor to be able to move a piece in order for him 

tO, let's say, drop down steel. 

MR. CRAWLEY: You may have a sidewalk where you 

have acceSs -- 

MR. HOPPE: Invariably there is one place in 

the middle where he wants to pick. up one plank. If you 

pave over it, you have lost that flexibility. 

MR.. IRION.: So far as the wood is concerned, is 

it practical to put over heavy expanded metal gtading kind 

.i4I 
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1 of material, or what they used during the Second World War 

2 for these instant aitfields, the perforated steel to 

3 eliminate the problem of the corners? 

MR. HOPPE:: 15e11, when it gets, wet, that 

perforated metal is as slippery as the wood.. 

6 MR. DOUGHERTY: Move on to the next item. 

MR. CRAWLEY: What is the next one? I sort of 

8 lost my place here. 

MR. GRAINGER; Top of page 3. It is A-5 now. 

10 MR. CRAWLEY: We'll, Frank, yOu started ,a1king 

about the secant piles as a possible way to go. Maybe we 

could just expand on that disëussion a little bit and see 

if it would have any applicability here. 

14 MR. HOPPE: Well, I have long been an advocate 

15 ,of European construction methods. I think that they have 

16 jumped ahead of us since World War II. Secant pile 

17 construction is quite popular in Europe.. Just about all 

18 of the Vienna subways being constructed are with secant 

19 piles. The new section of the subway line going out to 

Hethrow Airport is secant piles. Slurry walls are used 

every place in Europe. 

MR. CRAWLEY: Would you use tle secant piles 

23 in Lieu of the slurry walls2 Is it just a cleaner method 

24 of sort of doing the same thing? 

MR. HOPPE: It is pretty much the same method 

* 
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1 of doing it. It is just a different operatIon. One is 

2 a panel and the other one is a series of drilled holes. 

3 The method that I. saw in Austria was that they 

4 would turn around and they would drill two unreinforced 

5 piles with a space in between and then they would come back 

6 and drill the middle pile which was the reinforced pile, 

7 and they did a very good job cutting of I the water. 

8 Another operation I saw in Vienna, there is a 

9 rivet called the Vienna River, and they were putting a 

10 tunnel in.underneath the Vienna River which was in a 

11 culvert, ahd that culvert was 60 feet above in the air 

12 above their ezcavatiQn, and they had that culvert and the. 

13 river supported with two opposite bent-laid slurry walls. 

14 I also believe that if you go to the extreme of using 

15 something like a secant pile or a bent knife slurry wail 

16 at the support of excavation, that it should be incorpor- 

ated in the final. structure. 

18 MR. CRAWLEY: This was a question i had. Vern 

19 yavé a very strong reaction. You don't want to design 

20 the support of excavation. Do you want to specify slurry 

walls or secant piles? You specify perfoance specifica-. 

tions in such a way that it dictates one or the other types 

23 MR. GARRETT: If that is the end ptoduct that 

24 you want and it happens to be you can also incorporate it 

as the support of excavation, then yes, you are going to 
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design it and you are going to specify it. What I was 

referring to was if you have an end product that calls for 

some activity that precedes that, that is strictly the 

contractor's opt-i'on. Don't get involved in that contractor 

option because he can do it in a Variety of Ways, but if 

you are trying to save money here and incorporate something 

that wOuld act both as final structure and support structur 

you have no alternative except to design it yourself. 

MR. MC CUTCHEON: Where would you be doing these 

secant piles and slurry walls in this type of ground? 

MR. CRAWLEY.: I don't know that we would.. 1 

guess it is just one of the things that we would like to 

consider, look at the options and see if it has any merit, 

and. if not, discard it. 

MR. MC CUTCHEON: Why would, in this type of 

ground, those types of methods which, to my knowledge, are 

always more expensive than the solder pile and lacking 

options:, why would they be applicable here? 

MR. CRAWLEY: Well, as I say, I am not sure that 

they would. It is just something that has been talked 

abOut. it has been used in EUroe. It has intti4ued some 

of the people here, and I say does it have an applicability 

and maybe the answer is it does not. I don't know the 

answer to the question. 

MR. NC CUTCREON: Wouldnt the soils investiga 
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or a soils study tell you this? 

MR. HOPPE: Not ñecessatily. 

MR. MC CUTCHEON: Why not? 

MR. HOPPE: Well, we Used slUfry walls exten- 

sively in our Charles Center station. 

MR. MC CUTCHEON: BUt you have entirely different 

type of ground, Frank. 

MR. HOPPE: The pu±pose of using the bent knife 

slurry wall there was tO support the adjacent buildings. 

MR. ZIEGLER: That is his point. 

MR. HOflE: With a bent knife slurry wall you 

have a stiffer support of excavation. If you have an 

adjacent structure whereby excavating adjacent to it there 

is a possibility Of loàing g±ound from underneath their 

footings, with a bent knife slurry wall the chances problem 

mitigating intO yoUr excàation are much, much less than 

through solder beant and lagging. 

MR. GARRETTr But that is where you have got a 

Itigh water table. That is what Bc was saying. The con- 

ditiotth heteäre not the same. 

MR. DOUGHERTY: Can I mention one variant 

on the secant pile which was Used in EdthontOn? I believe 

that was tangent pile. They didn't interlock. They 

didn't haVe that problem. 

Now, if you are going to use the secant pile. or 
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the .slurty vafl. as a temporaty structure and then build 

another box inside, you have spent a lot of money, but if 

you use it as a permanent structure, you could very well 

save quite a bit because you doh't have to build that 

extra structure inside and you don't have water except 

in perohed areas, perhaps a method which may b.e very 

applicable here in Los Angeles more than any other city 

in the United. States. 

MR. MC CUTCHEON: Neal, are we talking about 

driving piles around this area? 

MR. RICHARDS: I honestly don't know what we 

are talking about yet. 

MR. CRAWLEY: I think we are talking about 

drilling the piles.. They are not going to go out and 

hammer those things. 

MR. HOPPE: If you went to solder beams and 

lagging, would you b.e allowed to pile drive? 

MR. CRAWLEY: I don't think so, no. 

MR. HOPPE: That is an expensive operation. We 

did it., too. The City demanded that we tütn around and 

maintain 70 db's or something like that. So that elirnina 

ed it riqht off. the bat. We set those piles and we 

filled the bottom five feet with structural concrete and 

everything. You have got to have casings to hold your 

walls up. YOU have gOt to have a mixture of bent knife a 

s. 



water to prevent sluffing in. 

2 MR. CRAWLEY: I think ours would probably drill 

and they would stand without. casing here, but I think it 

would be. some type of a drill pipe. 

s MR. FIOPPE: It is not easy to O It is an 

6 expensive operation because you have got two operations 

7 there. You have got an operation with a rig that has got 

a drill on it, and he moves out of the way arid then you 

9 put the pile in, and you have got to backfill the case or 

io the drill hole. . It is an expensive operation. The City 

ii insisted that we do this and two blocks away they were 

12 building a city center and they drilled piles d4y and 

'a night. 

14 MR. ZIEGLER: o sets of rules. 

is MR. HOPPE.:. You better believe there is. 

16 MR. GA BRETT: I was going to say with out 

17 experience with slurry walls it is a very sloppy operation. 

18 I mean you have no idea. When I wëht out into the field 

19 and I saw two-story buildings literally covered with 

20 plastic sheets because the stuff just went all over the 

21 place, I wouldn't Suggest you do it. Maybe even prohibit 

n the contractor from doing it on Wilshire Boulevard bec5use 

it really js a messy operation. 

24 MR. ZIEGLER: I want to get back to another 

point. Maybe, there is a special underpinning problem you 
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1 have along the route that you fellows want to dictate the 

2 design., and that is a pOssibility. When we were designing 

3 the Second Avenue subway, we actually had the consultant 

do the temporary deEign because he was about a block away 

5 from the Brooklyn Bridge pier, and we were not very 

6 comfOrtable with letting a contractor excavate next to the 

7 Brooklyn Bridge. That is all we figured, oh, boy, there 

goes the Brooklyn Bridge. 

9 So we were going to dictate the design, the 

10 temporary.support system, the slurry walls, righdown to 

11 the very last design, calculations, everything.. So that 

12 may be a possibility, that there may be an especially 

13 sensitive building or -- I don't know -- that 'ou would 

14 want to take the responsibiLity and actually, tell the 

15 contractor how to do it. 

16 MR. HOPPE: Well, there was one building on 

17 Wilshire Boulevard, and I would guess it was 20, 25 

18 stories tall, and it had smoked glass, and I was saying 

19 to myself, the slighteSt bit of settlenent -- 

20 MR. CRAWLEY: They start popping out. 

21 MR. ZIEGLER: We passed the L. A. Times building, 

and do they do their printing their? Do they have the 

23 printing presses there? 

24 
. MR. 

c.RAwtEY: 
I believe they do. 

MR.. ZIEGLER: Generally, they have very heavy 
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foundations in prifling operation like that. i am not 

2 âure how close. it. is to the stat-ion. 

S MR. CRAWLEY: The statioh is right in front of 

4 it, I think. 

5 MR1. ZIEGLER: That may be a Special case. I am 

6 nOt sure. 

7 MR.. HQPPE: Other buildings that are loaded with 

S computers, they are very sensitive to any vibration. 

9 Whether the equipment is or not, I don't know, but the 

10 operators are. 

11 MR. ZIEGLER: It is very important not j.o get the 

12 paper made at you. That is vet, very important. 

13 MR. GARRETT: I think you better take a re.al 

14 hard look at secant pile aiid slurry wall because I believe 

15 it is really developed to handle problems that yu may not 
16 really have. If your soils consultants are advising you, 

17 as they did in front of this group yesterday, that you 

'S don't have the ptOblems that you need this solution. 

19 MR. CRAWLEY: Are you saying taking a hard loOk 

20 at them with the idea of using them ot not. using them or 

21 just take a hard .100k? 

22 MR. GARRETT: Be very careful. that you are 

picking a solution, an expensive solution for a problem 

24 that you may not have. 

25 
. MR. HOPPE: The only reason why I am pushing 
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1 a little bit of looking at it is in the original prelithi 

2 nary engineering, my consUltant insisted that slurry walls 

3 would not work rat Charle$ Center. They designed a section 

4 where we had to underpin all those buildings, and lo and 

S behold, we couldn't underpin them, so we went to a slurry 

6 wall and it worked successfully. 

7 MR.. CRAWLEY: Why couldn't you underpin them? 

MR. DOUGHERTY: Shall I answer that? 

9 MR. HOPPE: Go ahead if you can.. 

10 frlR..DOUGHERTY: Well, we were told that they 

11 couldn't jack the piles down against the foundations even 

12 though it was aboUt 23 stories high. 

13 MR. CRAWLEY: the building would go up rather 

14 than the pile goind down. 4 

MR. HOPPE: We cracked foundations. 

16 MR. CEPaWLEY: I guess you had that problem in 

17 Washington one time They were trying to underpin and old 

18 church, and they started jacking and the church went up. 

19 MR. GARRETT: that was a very small structure, 

20 ye. We used a slu±r' wall in Washington on a couple of 

.21 locations where it just doesn't seem feasible to Underpin 

the buildings. 

23. One of them was a GSA warehouse that had been 

24 converted into an office building, and on the opposite side 

of the street was the HUD building, HUD headquarters. It 
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is a gigantic building On basically a floating slab, a 

masive slab, and to try to underpin that HUD. building 

would have created hard spots on one side of the building 

that Would guarantee we would f-ractre disrupt the 

building and don't forget, ündetpitining oftentimes is 

basically a. controlled damage to a building. You know hOw 

much you are going to break it up andinterfere with it 

by putting in the underpinning, but it is worth the risk 

rather than have an uñcOht±olled damage by a contractor 

latet on. It is sort of a nasty way to làok at it, but 

that is truthful. 

Instead, we employed slurry wail on the sodth 

side of the street and pave a Eesistance on the north side. 

We put in a slurry wall on the opposite side and left out 

the underpinning beneath the GSA building.. We could have 

underpinned the GSA building. 

MR. CRZ½WLEY; I thought tne other side there 

was underpinhing on that. 

MR. GARRETT: No. We used it on both sides 

because1 again, if we used solder pile and lagging on the 

north side and slurry wall on the south side, you haven't 

got. enough resistance, across the Street to keep the: slurry 

wall from .movning. 

MR. HOPPE: Yo.0 have to have equal stiff-ness 

on both sides or you are strutting. 

r 
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MR. HOPPE: You can stop for a minute. 

[Discussion of f the record.J 

MR. CRAWLEY: I guess now we are on "other." 

Is that tight? 

MR. GRAINGER: None of the above. Jim, I would 

like to sneak in a comment here just from my impressions 

of what I have been hearing. I see a kind of an either-or 

syndtome On a lot of the things we are talking about, and 

it seems. like a mixed strategy might apply on a lot of the 

things. 

We are talking about one single large diameter 

tunnel versus two, and it may be that a mix of something 

1-ike that is very ideal, and I think Frank's last point is 

a good one. 

There are special circumstances where a slurry 

wall makes inunanent sensed and I just wanted to make that 

point. We have got to, as a group, avoid an either-or 

syndrome. There has got to be that systemwide kind of thin 

and we may have a mixed system although I know it probably 

costs more, but maybe it is something you can't avoid. 

MR. HOPPE: When you get all the facts in, then 

you can start making decisions but at this stage of the 

game we have very little hard facts. About all we can say 

or reiterate if where it was used and problems which caine 

or where it ws't. used where it would have solved probles 

r is 
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MR. GRAINGER: In fact, I think those are One 

2 of the main benefits we get from these reviews because 

3 we tend, to not have that experience, and that is wIxat we 

get here, I feel. End of speech. 

5 MR. CRAWLEY: Very worthwhile speech. We talked 

6 about station configurations yesterday, and I an not sure 

we got into it too deeply. Is there anything else that 

$ we could touch on regarding the constructibility, the cost 

9 advantages of side versus center platforms or type of 

10 esclators. elevators? 

11 MR. GARTT: You left out one of the most 

12 important elements' of a station. That is the part the 

13 public ne*er sees, but it is very important to your oper- 

14 ,ation, and that is the rooms that provide the stpport fbt 

train conttol cothmu.rtication, operations, these types of 

16 rooms. You haven't even mentioned those, and they are 

roughly 25 percent of the cubic space of the station.' 

18 NB! ZIEGLER: They went as high as 50 or 100 

19 petcent. It is incredible. 

20 MR. GARREtt: You haven't even touched on that. 

21 What. are you going to do, or what do you plan to do with 

these facilities? Invariably, you, are going to wind up 

and again it is an interface between disciplines, if you 

24 don't figure far enough ahead and don't get the input from 

the other systems, you. are. qoing to wind up with trying to 
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put five pounds of material into a three-pound bag. 

NB. CRAWLEY: We are going to have to look at 

thoSe .tequirements for substations and train control 

rooms and ancillary space and battery rooms and the whole 

shot. Once we come up with the station configuration, 

jointly we will have to see how that can best be constructe 

whether they need to be constructed with the station. 

MR. MC CUTCHEON: Jim, I have a suggestion that 

followä Vern's Oomxnent, that yOU ty to develop a station 

program and, say, you are going to have.so many entrances 

based upon the configuration1 you are going to have a 

train control room of X dimensions, and you have to find 

out what that dimension is. You are going to have ventila- 

tion, you are going to have all of these requirements, 

and they are going to be part of your program. 

When you get those elements defined, you are 

going to have ticketing areas, and they are going to be 

of certain space in front of the ticketing areas. You are. 

going to have platforms. You are going to have to provide 

so much square foot per pat±ôii waiting atea txnder crowded 

conditions. You are going to have so many vertical move- 

ments, and they are going to handle X axtunt of people 

per rninute 

Then you can begin to define your station 

configuration. It is going to come out, and you make sure 

A, 
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that you have all these t1.ings taken care o or at least. 

try tO ptovide. for them. 

MR. HOPPE: As I said earlier, I will send you 

a set of plans. .1 am right now thinking about the Bolton 

Hill station arid most of the ancillary equipthent is in 

place. I hate not. heard of any complaints where the space 

was too snail. In a coUple of places they have tuEned 

atouhd and said they were a little too big. 

I will admit that we stole most of the dimensions 

from Washington, and fortunately they had gone through a 

little learning before we got them. But you can use that 

as a base. .Sonething I haven't seen here -- and I don't 

know the Los Aitgeies area -- air conditioning, or how are 

we going to cool the stations, or do we need it? 

MR. CRMiLEY: We are anticipating air conditiorin 

yes. 

MR. ZIEGLER: Air conditioning in the stations? 

MR. CRAWLEY: In the stations. Isn't that 

correct, Don? 

MR. GARDNER: That is one that we have to anal'ze 

to see whether it would be j Ust entilation or air 

Oonditioning or what. 

MR. ZIEGLER: In New York over the new stations 

we are building, we started out and we designed --we are 

building thSn with the capability for air conditioning, but 
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the policy was changed about a year ago. We are not 

installing air conditioning or air cooling we call it, 

air cooling equipment as an energy saving measure. So the 

rooms that we built for all the air cooling equipment now 

will be used for other purposes. 

To follow on what Bo was saying with the stations 

that leads to some policy questions that may have to be 

settled by a board. 

You are going to have toilets at evet station. 

Are you going to have concessions at every station, and 

with every word I say is more room. I am not sure if 

those. things have been settled yet. 

MR. CRAWLEY: No, I don't think they have been. 

MR. GARDNER: The board has taken action on a 

policy in rest rooms. -They will have locked rest rooms 

open to the public in emergencies only. 

MR. GARRETT: Sainepractice we use. 

MR. GARDNER: The board has made that definition. 

MR. littON: What is the definition of an 

epergency? 

MR. CEAWLEY: If you really have to go. 

MR. GARDNER: That is the point, a lady with a 

child or something. You know how kids are. 

MR. ZIEGLER: Could I bo±tos4 your child? 

MR. HOflE: That is a touchy subject because 
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generafly the public feels that we should supply public 

2 toilets. But years ago I was talking to somebody in 

s Chicago, and he said we have a law where we have to build 

4 th stations with public toilets in them. He said what 

5 we do is we open them up and six months later we find 

6 enough re.aslons to close them doWn. 

7 MR.. ZIEGLER: You are going to ve..elevators, 

8 I. guess, at every station? 

9 MR.. CAWLEY I guess a lot of these questions 

10 that you are raising would really be addressed at the next 

11 peer review with the stations. I fles,s I need to be 

12 concetned with the structural characteristics of the 

13 station shell, and sort of let the architects óOme Up with. 

14 what the interior space requirements might be, where the 

is concessions would be, or if there would be condessions. 

16 'ffi. MC ctJTCHEON: I think they have to go hand 

17 in hand, Jim. 

18 .. CRAWLEY: I think they do have, to go hand 

19 in hand, too., but it is sOrt of a chicken and egg problem. 

Do we talk about those first and develop the structure 

21 arouAd t1)en or develop the structure and then fit that 

into the space? I think it would be useful to have a lot 

23 of you gentlemen at the stations peer review board so that 

24 we can incorporate some of the ideas that you are expressin 

25 here. 
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MR. HOPPE: I was going to sa' sothething about 
4 

that when we get to roman numeral VI It says "Organiza- 

tional structure." 

MR. GARRETT: U you have got ap eight-car 
train, you are designing a station platform for let's say 

600 feet or thereaboutá.. You have really got an equivalent 

to a 60-story Office building that you lay down on its 

side, and invariably, you have got limitations on how far 

you, want to rUn electrical circuits, how far you can pump 

cooled air, get return air back without too much £rictional 

loss, aM you will find th in real tall buildings they 

dedicate certain parts of certain lévéls to break up these 

subEy&térns and put in support facilities. 

This is early studies done. b' engineers, mechani 

cals, electricals -- in Washington we found that it was 

more economical to put in two electr-ial Substations and 

feed across 600 feet than it was to put in one aM pump 

it all the way to the far end. Same thing with the air 

conditioning. 

So right away we are dictating a fact that a 

train station undergroun4 with 600-foot chamber, you wind. 

up with these rooms on both sides and you wind tip with 

riot a 600-foot. box, but 750-foot box at least, and maybe 

it goes to 800, 850. 

MR. CRAWLEY: If you got a cross-over on the en4 
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I MR. GARRETT: Right. It becomes a monstrosity. 

2 MR. ZIEGLER:. That is about four blobks alon4 

Wilshire Boulevard. 

MR. GARRETT: If you have got six stations on 

Wilshire Boulevard, yoU have gOt the. thing from one end 

6 to the other torn up. 

MR. ZIEGLER: Good luck, fellows. 

8 MR. HOPPE: I have a station with a.450-foot 

9 platform and a cros-over at the north end of the total cut 

10 which was 1,150 feet. 

11 MR. ZIEGLER: That, is about six blocks along 

12 wilshire Boulevard. 

13 MR. GARDNER: Could any of these rooms enctoach 

14 under the side streets from a practical standpoint? 

15 MR. GARRETT: Sure they could. They just have 

16 to be close to the. station chanter. You cart put them under 

17 private property. You could put them under public stre!ts 

18 that are lateral to the station. 

19 MR. GARDNER: So these have been addressed 

20 really: on a lightly specific basis? 

21 MR. GARRETT: Yes. BUt you can't isolate the 

structures .ftOm the mechanical, electrical -- 

MR. MC CUTCHEON: Are you having a èntilation 

24 study done? 

MR. CRAWLEY: We will have a ventilation study 
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1 done, yes. 

2 MR. MC CtJTcHEON: At what stage? 

3 MR. C$ALEY: It is incorporated into the work 

4 program, and that is p±obably one of the very early on 

$ things that we would want to do once we get our consultants 

6 on board. 

7 MR. ZIEGLER: With air clooling of-a station, you 

o will need a cooling tower at every itat-ion. 

9 MR. CRMLEY: Right.. And finding a place for 

10 that cooling tower is no easy chore Particularly along 

11 Wilshire Boulevard where you can't go out and set it on 

12 top of a two-story building because you have got a 60-story 

13 building out there. 

14 MR. ZIEGLER: We had one büildinq designed in I 

'5 chinatown on Second Avenue subway. To be responsive to the 

16 community, we had the cooling tower where. the vapors dãmê 

17 out, we were going to build a big dragon and the vapor was 

18 going to come out of the mouth Of the dragon. It sour4 

19 funny, but it was very well received. 

20 MR. CRAWLEY: That is wIat you call really 

21 tailoring the design to the community, right? 

MR. GARRETT: Have yOu set a criteria for what 

23 you are going to use as a norm for your air conditioning 

24 in your station? 

25 MR. GARDNER: Well, that is part of the PE study. 
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MR. HOflE.: I think what Vert is maybE getting 

2 at is we are 40 mileS apart, 40, 50, Washington to 

3 Baltimore. i think Washington has said that they want 

4 to maintain certain rainixnthu temperatures in their stations, 

5 and in Baltimore we turned around and said that we would 

6 not keep the station any cooler than the 'ambient outside 

7 air, So there are two approaches. There are Iriah7 approach 

8 to that type of thing. 

9 MR. GARRETT: Right. Let's go to the dar. The 

Oar we tried to keep, let's say, ideal at 74 or . We 

ii are not going to try to keep the station at the same 

12 temperature. We might settle for 85 degrees. So you 

13 would feel some cooling as you came into the station and 

14 then you are not going to spend that much time in the 

15 station, up to maybe 10 minutes, and then you go on board 

16 the train. That is where we concentrate our cooling on the 

17 train and make it comfortable there. 

18 When you leave the ttaih, you are going to go 

19 right through the station and go on out. So you are only 

20 in the station a minute ot two. 

21 MR.. HOPPE: There is also people that do believe 

22 that air conditioning belongs in a subway systEm because. 

23 it goes from one end to the other. I went to a meeting in 

24 New. York at one time, and forget who it, was, but some- 

body said to me, what would be the first thing you would 

-a 
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want tq do if you were going to air condition the New York 

subway system? I said, "Bi. Con Edison." 

MR. ZIEGLER: Well, we were just going to air 

condition the new station, like you say, it is very expert- 

sive. that is why we dropped it. We went to the board 

with a. pOlicy which recommended d±Oppiag it1 whidh they 

did. Then everybody scrambled in for the rooms that were 

left. 

MR. HOPPE: If the energy situation gets worse 

than it is today, we may never turn on the ãir cooling 

system in Baltimore. 

MR. DOUGHERTY: The other system that Cu have, 

your exhaust systems, are also pretty heavy, large requir 

merits, too? 

MR. ZIEGLER: We are evaluating our air cooling 

requirements for all projects nOw under design. We are 

making an evaluation whether crew quarters should be 

air conditioned, whether a signal tower should be air 

conditioned, any project that has to do with the -- well, 

most of the projects are ongoing with the existing system. 

Whether or not we are going to air cool those, how many 

employeeE are in there, how long are they in there, are 

they there fOr ten minutes or do they have to spend eight 

hours in there? Is it out in the nd.ddle of the. swamp in 

Howard Beach, Or is it in the subway that is generally coo 
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. 47 1 that type of thing. That is jt to save energy. The 

I 
2 power bills are becoming horrendous.. 

3 MR. HOflE: There is a great sohool of thought 

4 that every piece of electronic gear has to be maintained 

in a fairly constant temperature and what do they call it? 

6 It is a th.icton filter-type thing.. You start looking at the 

7 electric bills to keep this equipment. at de±tain tempera- 

8 tures, and yoU are paying a lot of money for a ztchanica1 

9 monster to be comfortable. There are other people, you 

10 talk. to the people who make the equipment and thei will 

ii turn, around and say no, there is no need to, but there are 

12 the other people that say it has to be done, it has to be 

13 maintained at a certain te'parature. 

.o 14 MR. ZIEGLER: The next peer review group, ask 
- 

15 the power people what power is used for track power versus 

0 16 this auxilliary power at the stations. 

j '7 MR. GARDNER: We have already done that.. He 

3 says the old station is ten percent, and the new station 

3 
' is 100 percent. 

S 20 MR. ZIEGLER.: It just went way over to the other 

21 side.. Track power is the minimum requirement. 

MR. CRAWLEY: So if you want to save energy, 

maybe you don't go to a gradient profile. MaybeoU cut 

24 out your air conditioning and you have the same energy 

balance. 
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MR. GARDNER: That was probably before you cut 

out that air conditioning policy. 

MR. ZIEGLER: I would think so, yes, but it has 

jufl switched completely from years ago. 

MR. HOPPE: We tend to put in niore and bigger 

fat's. We tend to put in more and bigger pumps, lighting. 

I think the lighting in the newet statiot's is five or six 

times what the other lighting was. 

MR. ZIEGLER: The lighting in Germatiy, I reiember 

the stations in Munich, and they were designed the 

Olympics which I thought was a vefy good idea.. They had 

like a rheostat lighting in stations. They had three 

levels. During the rush hour, they had One level.. When 

they weren't using it in the Olympics, everybody went home, 

it was another level, and they had another level. It is 

a very good idea to control. 

MR. GARDNER: Secu±ity is under that policy. 

MR. ZIEGLER: Well, they did it to save energy, 

save cost. 

MR. HOPPE: I don't know whether Hamburg and 

Munich did this, but in Berlin they kept their tunnels 

black. There were no lights on. 

MR. ZIEGLER: They only put, the lights on when 

they had maintenance people in there. 

MR. HOPPE: That is right. They sectionalized 
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1 the ttthnels. If a crew was going to work iP section 12, 

.2 there was a standing operating order crew in section 12, 

3 but they turne4 the lights on in sedtion 12 so an Operator 

4 is going through the tunnel and it is completely b-lack. 

5 He sees lights up ahead and he knows somebody is in there. 

6 Likewise, -if there is a moving crew and they are 

7 going from 12 to 13, they will tutn the lights on in 13 

8 and shut them off in 12. I thought it was an excellent 

.9 way of saving energy myself. 

10 MR. IRION; I have a concern with that. That is 

U if you would ha'e to unload people. because of a stalled 

12 train. 

13 MR. HOPPE: They have an emergency light that 

14 shows where the on-and-off switches are. 

15 MR. CRAWLEY: Could you turn on the lights from 

16 central or sOmething like that? 

17 MR. ZIEGLER: They would control from central 

18 also. I rode in the cab of a dark tunnel., and it is a very 

19 frightening thing. I know I wouldn't want to do that 

every day. I mean you are just barreling through this 

21 black tunnel, arid your headLights pierce the blackness 

about 50 feet up ahead. You just get the feeling if there 

23 was something ahead of yoU, you couldn't Stop. 

24 MR. MC CtJTCHEON: It is a very iffy feeling. 

MR. ZIEGLER: It is a very scary experience. 

- - ---- ------- S 
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MR. CR?WLEY: It sounds Like Space Mountain at 

Disneyland. 

MR. HOPPE: Your visibility in your old tunnels 

aren't too great either. They were in Boston. 

MB. ZIEGLER: We have a big tunnel Lighting 

program. 

MR. HOPPE: So did they? 

MR. GARRETT: None of us have, stopping distaxtc'e 

anyway in our zones. Somebody drops a trash can down 

there, when you turn around the curve, you can't .top for 

it. 

NR ZIEGLER: It is just a feeling, though. It 

is psychological when you ate barreling through 'a black 

tunnel. 

MR. IRION: Maybe I can shed some light on this. 

I, am a loclomotive engineer. I used to work in the Sacrament 

Valley where they have actually fog and believe me, you 

depend on signals. You just put all your cOnfidence in 

that little grEen light that just went by your window, 

and you only saw it for a half a. s.ec'ond.. 

MR. ZIEGLER: It is an unsettling feeling. 

MR. 2RION: No,. After a while you get, used to 

it'. Running in nonblocked territory, when the X goes by 

for the next grade Orossing, you start blowing a whistle, 

and when it goes by, you quit. 
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I MR. CRAWLEY.:. It. thust be like flying an airplane 

2 by instruments. I mean you don't see where you are going. 

MR. LEE: I wish to say that sOmetimes tne 

4 lighting and the safety are not always compatible. Jnat 

5 I mean is to try to save energy, save lighting, you may 

6 sacrifice on safety. You should evaluate it very care- 

7 fully befote making a- decision.. 

8 MR. GARRETT: If you want to save energy on 

lighting, keep your architects away from indirect lighting. 

We use enough energy in Washington, D.C. to have light, 

like we would be in an operating room and all you have is 

12 this sthdued lighting, and actually we hit about 20 percent 

of the energy that we pump into the system we get back as 

14 light. 

15 MR. GARDNER: What is your opinion on those 

edge lights pn the platforins 

MR. CRAWLEY: The lights that blink on and off 

when the train comes. 

19 MR. GARDNER: They are on all the time. 

MR. GARRETT: They are on all the time. 

21 MR. GARDNER: Is it worth the investment? 

MR. GARRETT: In my book, no. That was Jack 

Grahàx&s little touch that he liked to put into the system, 

24 and it is called a safety feature nOw, but if you rea1l 

got down to it, that damn thing is not that reliable. 

a.- 
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Lots of times they don't blink wtle.n the train cômeà into 

the statiOn. They are supposed to be subdued lighting, 

and then when the train hits the circuit, it is supposed 

to come up and pulsate from dim to bright, dim to bright, 

to let someone that can see know that the train is coming 

in and doesn't have to look down to see the headlight. 

MR. DOtJGFIERTY: Don't step on it with a wet foot, 

though. 

MR. GARRETT: Because it is a rlass ihsert in a 

granite surface that is rough. The grainite surface is 

there to denote to a blind petson that he has moved to 

within the edge of the platform. 

MR. HOPPE: If you decide that you do not want 

that and somebody objects to it and you want a reason not 

to put it in, you can use the reason that I used. I found 

out that many people who have epileptic tendencies, 

flashing lights can trigget them off. So therefore, to aid 

the handicapped, which art epileptic is classified as, we 

didn't put them in Baltimo±e. 

MR.. RICHARDS:: That could also be the good 

arguant for keeping the flashing lights out of the tuxnel. 

Go up to San Francisco and ride the train down the tunnel. 

It is quite disconoerting when those lights go by you all. 

the time. 

MR. HOPPE: We don't have that. We have 



in 

. 
a. 

C 
2 
-S 

I 

0-; 

2 
-C 

C 

S. 
¶1 

4. 
eq.. 

(I 

.4 

'I 
U 
'a 

a 

U 
p. 
.4 

continuoüà lighting. 

2 ?fR. IRION: In the tunnels? 

3 MR. HOPPE;: In the tunnels. 

4 MR. GRAINGER.: That is even worse. 

5 MR. ZIEGLER: You mean a continuous strip? 

6 MR. GARDNER: In Boston 1ieyhave little shades 

on the motornen's side as they approach. 

8 MR. HOPPE: We have a specially designed fixture. 

An off-the-shelf. fixture wouldn't work. 

10 
. MR. ZIEGLER: It never does. 

11 MR. HOPPE: This thing was specially designed 

12 and manufàct urea just for us. 

13 MR. cBAWLEY: What was the rationale for contin- 

14 uously lighting the tunnel? 

15 MR. HOPPE: Why did you use slurry wall? 

16 MR. CRAWLEY: Seemed like a good idea. 

17 MR. HOPPE: Seeed like a goqd idea at the time. 

18 MR. ZIEGLER: What criteria are you going to be 

19 using for lighting? Where did you get the basis for 

whatever you are going to use? 

21 MR. GARDNER: There is a light level available 

in the criteria. 

23 MR. ZIEGLER: Was that front APTKA? 

24 MR. MC CUTCHEON: In APTKAguideliñes, I think 

they have a lighting level suggestion. 

a 
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MR. GARDNER: I think that is where it came 

£ rpm. 

MR. ZIEGLER: Take a look at the APTKA level 

guidelines for trie tunnel lighting. We have designed and 

installed a tunnel lighting according to the ATKA 

guide lines until the general manager took us down into the 

track and into the tunnel with the newspaper and said now, 

we al-i can read the newspaper here, right? It is a little 

too much. So for future jobs, we toOk every other fixture 

out. I guess what I am telling you is just don'tgo using 

the APTKA guidelines, bec&dse thé are maybe too bright. 

MR. GARDNER: I think it is something Like two- 

foot candles--- 

MR. ZIEGLER: When the subway was first built 

in New York, like 1904, that standard is the tunnel 

lighting standard to4ay. it is as bright as in the tunnels 

today as it used to be in the stations years ago, so 

everything has been escalated and it gets out of control. 

MR. GARDNER: What is the headlight penetration 

on your cars, Vent, on the high level? 

MR. GARRETT: I really don't know. 

MR. GRDNR: How would that work in a dark 

tunnel? 

MR. GARRETT: About the same thing that George 

is talking about. It is scary. We have got seal-beamed 
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I headlights like YOU have on. an utomobile. 

2 MR. GARDNEfl: Bright until the come into the 

3 station? 

4 MR. GARRETT: Yes. But like I say, we haven't 

5 got stopping sight distance, so it is just for the benefit 

6 of the opetator to see ahead. He is really relying upon 

7 the condition that sees on his dial that says your block 

8 ahead is eitner occupied or unoccupied, and therefore he 

9 gets his signal since we have got cOntinuous signals in the 

10 cab. 

11 MR. HOPPE: I admit it was a few years ago, but 

12 whenwe designed a section of the Connecticut fairway, the 

13 lighting standard was a half-foot candle at the toll booths 

14 and I honestly see sonic of the lighting standards that we 

15 designed. i thought they were excessive. 

16 MR. ZIEGLER: You get caught into a trap, and 

17 one of the best ways to satisfy yoiArself is actually set 

IS up a mockup with that particular lighting and your judg- 

19 rklent iâ as good as mine and as goOd as his. You can say 

hey, this is justtoo bright or it isn't. I was going to 

21 say just don't accept the criteria. We have it, and I 

22 think it .is wOrthwhile that we didn't. 

23 r4R. MC CUTCJtEO&: Well, I would echo wha Vern 

24 said about this indirect lighting. It is very inefficient 

25 and very costly to put in. If you can avOid it -- 

a 
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eat lunch. 

MR. CRAWLEY: It seems like a good time to eat 

MR. D&UGHERTY: We could go to the criteria or 

MR. GRAINGER: Did we take care of elevators and 

escalators yesterday? 

MR. CRMLEY: I think we did in very general 

terms. 

MR. HOPPE: One of the things we did was ultimate 

you needed a station for escalators, but we only p.ut in 

three at this time leaving the well for the fourth. 

MR. CRAWLEY: A mockup panel or something like 

that. 

MR. HOPPE: It happened to be that there were 

openings, let's say, right from the mezzanine down the 

platform. In some of them we put in an extra staircase 

that dan be taken out and escalator put in later if it 

is required. That was to save today's dollars which it 

wil.l cpst you tomorrow. 

MR. CRAWLEY: HOw about eliminating down 

esclators at least from mezzanine to pI4tform? 

MR. HOPPE.: Capacities of escalators Versus 

capacities of Etaircases figuring your passenger volumes, 

many times you find that you will need a staircase three 

times as wide as you would notthally need to replace one 



3 
I. 

$ 

C 
.9 
.- 
'A 

WI S 

Ii 
- 

I escalatOr. becaüsé. of the volume that an escalator can take. 

2 You will just have to figure each -- 

3 MR. ZIEGLER: Your flow pattern and the capacity. 

4 One other comment is that we installed escalators now 

with treadles. It other words, we don't operate them 

6 24 hours a day. They are treadle-operated. That is a big 

saVing in energy. 

8 MR. GARDNER: Two directions? 

9 MR. ZIEGLER; One direction. 

10 MR. CRAWLEY: The' are riot reversible? - 

11 MR. ZIEGLER: They are reversible, but you have 

12 to send a man out with a 

13 MR. GARDNER: How does that compare with the 

14 study operation, the starting current -- is it actually a 

15 saving? 

16 MR. ZIEGLER: Oh, yes. It is definitely a 

17 saving. 

18 MR. HOPPE: I dori't think it has affected the 

19 way Saltimore will be, but after si o'clock at night it 

20 downtown Baltimore, you could throw a bdwling ball down 

21 the 111am drag and not hit anything. It seems a shame to 

turn around and keep escalators running at full speed in 

that type of situation.. 

24 We anticipate that when we get. into those. low 

.25 peaks, things will turn around and we will kill three out 

0 
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of the four escalators and maybe just keep the up escala 

going and use staircases which are available thete to gO 

down. 

MR. ZIEGLER: You don't have the treadles? 

MR. HOPPE; No, we don't. 

MR. ZIEGLER: WhiOh means you have to send two 

people out to turn them off, and it is an operating cost. 

It would be an operating expense for him to turn off the 

escalators at six o'clock at night. 

MR. CRAWLEY: Can you operate your escalators 

from central? 

MR. HOPPE: You have a union problem. We don't. 

We are going to have the man in the booth who will be able 

to turn off and on the escalators. 

MR. GARRETT: You have to go to the escalator 

to turn it off. You can't. do it remotely. 

MR. IRION: Why not? 

MR. GARRETT: The elevator codes. Turn them on, 

especially. 

MR. IRION:. I. can see that. 

MR. GARRETT: You can turn them off, but you 

can't turn them back off because the Code requires you to 

have somebody there to be able to see the escalator before 

you turn it off. 

MR. CRAWLEY: Does PUC :requlate those kinds of 
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things? 

2 Nfl. MC CUTCHEON: The Division of Industrial 

3 Safety... 

4 MR. HOPPE: We have emergency shutoff that the 

5 public can utilize. 

6 MR. MC CUTOiEON: The point of Ola±ification, 

7 Jim, is we have gone to the P.yision of Industrial Safety. 

8 We have gotten their perniiEsion to have the treadle reversi 

9 ble escalators.. We installed them in our stations where 

10 we had occasion to turn them off during the nighttJ.me so 

U it wouldn't be continually cranking and we started out 

12 using them, and we had accident trips from, number one, 

13 the sound of the train going by, and we had one unfortunate 

14 accident with sOne elderly couple that got caught on and 

15 I don't kow how the thing stopped, and then somebody Oame 

16 in and started it down the other way. We stopped and 

17 reevaluated. 

We changed the sensing mechanism and we have it 

19 fixed up o it is a soft start ahd soft stop, and we are 

20 ready to go with the remodeling program on our escalator, 

21 but it costs so much that we are right nOw not operating, 

22 but the groundwork has been done as far as the regulatory 

23 agency. They will allow you to do it. 

24 MR. GARRETT: e are introducing a remote control 

25 in Washington's System, too. 

a 
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MR. MC CUTCHEON: The other tIing is we have 
4 

2 their permission with a prerecorded announcement if we 

3 have to shut. the escalators down in an emergency that the 

station agent c4n turn e recording on telling the people 

5 in the station we are 4oing to shut the escalator down 

6 and then after a certain length of time we can shut them 

7 down. ut starting up, you have to go and do it individu- 

$ ally. 

9 MR. CRAWLEY: What do you say we break for lunch? 

10. is anybody opposed to that? 

11 [Luncheon recess...] 
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1 AFTERNOON SESSION 

2 

MR. CRAWLEY: I think we are about ready to 

reconvene. We certainly got inadvertently tied up over 
there. 

6 I thought what we would do, if it is agreeable 

to eveyone., to start off: the afternoon session, is to have 

a discussion on cost control, our approach to cost control. 

MR. DOUGHERTY: Would it be all right, there was 

10 a sentiment expressed this morning about perhaps going 

right to the criteria itself. 

12 MR. CRAWLEY: All right. 

13 MR. DOUGHERTY: Is that what everybody had 

14 understOod-? 

15 MR. MC CUTcHEON: I would like to get off on a 

16 couple of points of criteria. That is what I thought we 

17 were going to talk about. 

18 MR. CRAWLEY: Should we. do the, criteria then? 

19 B. DRJGIRTY: Does that foul you up 

20 MR. MC CUTCHEON: Well, a lot of this stuff we 

21 have- already covere, didn't we, on our agenda? 

- 

NTh. CRAWLEY: Yes. I think we really have. This 

was simply a listing of the sections in the criteria. I 

24 know that So was kind enough to pravide me some written 

conlments on the criteria which I think will be extremely 

a 
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helpful, and I am somewhat doubtful about qoing th±ough 

the criteria on a page-by-page basis. 

MR. ZIEGLER: I have got some written stuff here 

too, so you can take my two copies of books and you are 

welcome to it. 

MR. MC CtJTcHEON: Well, one of the points I. wante 

to make, Jim, is I think you, in your criteria., you need to 

develop criteria. for your underground .sttucture. The only 

thing that I saw in your book was for bridges 

MR. CRWIEY::: Yes, that is correct. Wedo plan 

to go out with a separate RIP to have a seismic evaluation. 

This is one of the things we were discussing yesterday. 

We need to develop an RIP axd get somebody on board for 

doing that, and we definitely need to expand the ciitetia 4 

in the area -- in the seismic area. 

MR. MC CTJTCHEON: For underground and for the 

electribal and other equipment it has to be tied down. 

You don't want to have that situation as up in Sylmar in 

the Sah Fernando Valley. 

MR. GRAINGER: You mean those overp.asses? 

MR. MC CUTCHEON: No! The electrical equipment. 

MR. GARDNER: It is all stacked up without 

support.. 

MR. CRAWLEY: It just all fell over. 

MR. MC CIJTCHEON: Yes.. But it has to be tied 

q111 
lec. - 
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1 Your train control equipment, your cab mix, and that sort 

2 of Stuff. It is mundane stuff, but it has to be covered. 

3 MR. ZIEGLER: When 'oü. say tied down, you mean 

4 literally tied down? 

5 MR. NC CUTCHEON: Well, sure, so the thing. 

6 doesn't fan over. 

7 MR. ZIEGLER: Something that. I wouldn't even 

8 think of, yes. 

9 MR. GRINGER: I mOed dOwn just last weekend 

10 and we have a beautiful china cabinet, and my wife says 

11 to me the firt job yoU hàfé got, Geo±ge, is to chain that 

12 thing to the wall. 

13 MR.. MC CtJTCHEQN: Another point is if your 

14 station configuration is a different structural period 

IS than your tunnel, you are $oing to have to have a transi- 

16 tion joint between your st.ation and 'oUr. tUnnels. Those 

17 are the things you have to think about. 

MR. CRAWLEY: Yes, right. 

19 MR.. NC CUTCHEON: The other point I wanted to 

20 make, and I think it is covered in my written noteS, but 

21 I just wanted to emphasize here that you have a number of 

clearances in your criteria that you have already kind of 

23 put up, but I don't think that they a±é definitive.. They 

24 are not that easy to follow., azid what I would recommend 

25 is that you develop your clearances that are required 

a 
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1 somewhat early in the game, and that incthdes not only th1 

2 clearances in the tunnel for your running envelopes and 

3 all of that stuff, but also the clearance between your car 

4 and your platfotm in the stations. 

5 Then you ge your board of directors and your 

6 public utilities conunission to kind of get it in writing 

7 because that would save you a lot of grief in the future 

8 as fat as claims and diSpUtes aboUt whether or not you 

9 followed the rule. That- is just a point. 

10 MR. HOPPE: We had an àfUl lot of discourse from 

11 the handicapped people on the platform part and also on 

12 textures, things like that.! 

13 MR. MC CTJTCHEON: We have, too. Platform gap, 

14 I think, as far as California is concerned, you can prett. 

15 well cover by the clearance that yOu need to run through 

16 the station. We have got a three-inch minimum clearance. 

17 That is established b' PUC. However, you do have a possi- 

18 bility of a maximum clearance when you have got your 

19 wheels or rail interface or cars parked there which can 

20 give you up to maybe 4_l/2. inches or so. So yoU really 

21 shoi.zld cover both if you can. 

22 ! MR. CRAWLEY: On the platform gap, have you had 

23 any problems with the three-inch gap? Has that been easily 

24 negotiated? 

MR. NC CtJTCHEON: We have had a lot of suits 
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1 We have had a lot of personal injury claims. I say a lot, 

2 not many, but enought to be bothersome, and each one of the. 

3 goes to trial and we have, a big long search, and so forth, 

4 and inevitly the question cOmes up did the authority:, the 

5 legislative body approve the design? If they approved the 

6 design, then you have got a design immunity defense. Well, 

the legislative body approved -- at least the safety body 

8 approved the design as far as the minimum cleaMnce was 

0 concerned, and the way the restriction is written, it 

10 doesn't have anything to say about the maximum clearance, 

11 but then we have to go through a long song and dance about 

12 the board of directors having approved the contract book, 

13 and so forth, and then you have to show them the éthibits 

14 in the contract book and it would be much simpler if you 

15 could have a set of ciiteria to cové± these. things which 

16 has been blessed by both the PtJC and the board of directors 

17 and show them one document that is your defense. 

18 MR. CRAWLEY: Does the PtJC actually bless things? 

19 MR. LEE: In a way we do. I think Bo is referrin 

20 to it this way. Suppose we do sanction certain things 

21 there and give the more legal points to arqUe about, then 

22 we would be getting away from the payment which would be 

23 much less than the complainant or claimant tried to get 

24 from them. This clearance point- is also mentioned we 

25 mentioned ininiztuim before.,. Bo thinks maybe we should also 
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mention maximum. In case your system is within the range,4 

then the people who get injured. may not be able to sue you 

for that much. It is a matter of approval, better for 

your defense counselor for fUture lawsuits.. 

MR. MC CUTCHEON: In effect, when you do this, 

you go to the legislatiVe body and you go to the safety 

commission and you have all kinds of public hearings about 

it, and you explore the problem and why you are doing what 

you are doing:. You are doing it for a good and sufficient 

reason, and then that is your defense. It would save you 

a lot of time.. 

MR. GRAINGER: Why i.s the second suit almost as 

hard. as the first one? Isn't there some kind of precedent 

so that the suits are faster? 

MR. MC CUTCHEON: Well, sure. If it makes its 

way up to all the courts, you know, they Usually start in 

the Municipal Court and then they appeal to Superior Court 

and then Supreme Court and everything else. 

We have been going for maybe eight years and we 

haven't established a precedent. But each one of them is 

quite a bit of trouble... That is not the only reason. The 

other reason is to tie these things down because these are 

relationships that really should be established rate± 

early in the design. 

MR. IRION: Possibly maybe something that Leo and 
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I can talk to our rnanagernent.about, we may want to come 

2 out with something giiing both minimum and maximum standard 

3 and that may be help both to BART and RTD and anybody els.e 

4 who comes along with a heavy nil system in California in 

5 meeting this problem. 

6 MR. GARDNER: Three inches would pretty well 

7 establish now a ninimu. Isn't that right? 

8 MR. MC CUTCHEON:. As far as. we are concerned. I 

think that is defensible to the handicapped community and 

10 everybody else.. You can tell them that if the trin goes 

11 through at full speed and the track is off line, and so 

12 forth, you don't want it to bank against the platform, 

13 so they can't argue with that. 

14 MR. GARDNER: You got .a minus tolerance on that, 

15 too, don't you? 

16 MR. MC. CUTCHEON::. That is what I mean. 

17 MR. .NER: So the bus tolerance should be the 

same the other way? 

19 MR. NC CUTCHEON: Yes 

20 MR. GARDNER: Since there is a buildup of 

21 tole-rance, what is it, about an inch or inch and a half 

minus? 

23 MR. MC CtJTCHEON: It works out to be about three 

24 inches nominal, minimum, and I thu not talking about the 

envelope, but if you just construct the physical facilities 



t 

I 

U, 

48647 

I. 

0 .- 

1!. 

0 
b-I 

a' C 
cc' 

en 
4, 

(I, 

4- 
V 
41 
I. 4- 

41 

.4 

3 

'0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

U 

13 

14 

'S 

16 

17 

'8 

19 

20 

21 

22 

23 

24 

25 

the rail and the edge of the platform.. The tolerance in 
4 

both of those would work out to be about 2-7/8 inch minimum 

and 3-5/8 maximum, but then you put the truck, the vehicle 

on and it has got a tolerance between the wheel flange and 

the rail -- 

MR. GARDNER: That is what I was speaking about. 

MR. MC CUTCHEON: That can slip either way, and 

you can go higher than tht YOU can go up to 4-1/2 or 

five inches. 

MR. GARDNER: So it is abotth an inch-and-a-half 

movement, dynamic tolerance? 

MR. MC CUTCHEON: Yes. 

MR. GARDNER:: So you might say three inches 

dnus an iflch and a half operating tolerance? 

MR. MC CUTCHEON: Yes. 

MR. GARDNER: Not for cOnstruction. 

MR. GRAINGER: Does a car lean when an air bag 

goes down? It leans towards the platform if it is an air 

bag. 

MR. MC CUTCHEON: Well, it rotates. 

MR. GRAINGER: So that is part of the consider- 

ation of the three inches. 

MR. MC CUTCHEON: Yes. Of course, if the air 

is gone and it is coming through the station and it is 

rocking, you need all of that three inches for operating 
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1 clearance.. 

2 MR. GRAINGEB: That kind of thing as well as 

3 these tolerance buildups is why it ià as big as three. 

4 MR. CRAWLEY: One of the comments I heatd 

5 concerning the PUC was that they didn't. really have any 

6 established written cr-iteria that one could follow in the 

7 design of platfOrm gaps or tEam, control systems or what- 

S ever. I wonder if one of you gentlemen cØuld comment on 

9 that. Do you have criteria? How could we work with you 

10 during the preliminary engineering phase of our prb4ram 

11 so that we ensure. that. we don't have some of the downstrea 

12 problems that have previously been experienced? 

13 MR. LEE:. The previous experience was this way: 

14' We established three inches was based on past experience. 

15 Again., this thing could be modified. It could go to 

16 different design. It can be changed a little bit either 

17 way. That has to be justIfied and considered. So ar 

18 with BART, there is a three-inch minimum, but the other 

19 system can be using this as a reference. It can be change 

either way. It should be fully discussed or maybe even 

21 go through the heating process and establish the standard. 

22 MR. IRION: We do have a general order 127 which 

23 deals with heavy rail. ttahsit. 

24 MR. LEE: That is the three-inch we are talking 

25 about. 
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MR. IRION: I don't know it that well. I have 

not had that much involvement with it. 

MR. CRAWLEY: Do we have copies of that? 

MR. MC CUTCHEON: I put a copy in the. material 

I gave you. It also gives clearances to other structures. 

MR. GARDNER: We have all that in our file. 

Correct me if I am wrong, Tom and Leo, but in the past 

using BART as an example because they have gone through 

this so many times, they have come Up with a control system 

and submitted it to you, and you say either we 1-ike it or 

we dontt., it is actual fact.. Is that nOt the case? 

MR. LEE: That is a fact we review it, but we do 

not approve it. 

MR. GARDNER: That is what I mean. You dis- 

approve it? 

MR. LEE; At some points we pOint out it is not 

safe. It is not a legal procedure, so those things have 

to be separate. That is our staff's opinion. As far as 

what do yoU have to do exactly up in the law, it has t be 

passed through the Commission entirely and it has to be 

authorized by the Commission, the whole voting process. 

Did I answer your question? 

MR. GARDNER: Well., basically, bUt I. think from 

what i have understood that BART will try -- no, you have 

got to do this in addition. We will do that, and the 
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1 Commission says nb, you have got to do this a little more. 

2 They have to do something to correct the problem you point 

3 out. 

MR. LEE: Right. 

MR. GARDNER: Hopefully with your approa1. 

6 MR. CRAWLEY: That. leads back to my question abou 

criteria. You don't have criteria -- 

$ MR. GBAINGER: Some, but not all, I guess is the 

9 way to put it. 

10 MR. CRAWLEY: Are you in the position of develop- 

ing criteria? 

12 MR. LEE: No, not with the present staff. We 

13 have only got about two or three engineers and a couple of 

14 ope±atthg people. 

MR. GARDNER: That is wh' we bring them in on 

16 theSe meetings to try to get together as early as possible.. 

MR. GRMNGER: We have been working with them as 

18 
a. group, with the BART guys, in an effort to begin scme 

19 standards development, but it is jut begihñing. Other 

than the general order that you now have a copy of, that's 

21 it. 

MR. GARDNER: You see, the' ate developing some- 

23 thing on developing rapid transit safety criteria. 

24 MR. GARRETT: This Commission is very similar to 

25 the one in Virginia. The' call it a cOtoration commission 

a 



U, 
-4 

48647 

I 

I. 

* 
.2 

1 

z V - - Lv 00 
C 

(A 

C 
'a 

S 
1' 

(C 

2 

'S 
V 
2 
'S 
U, 

& 
0 
'I, 

S 
\0 

326 

1 down there. I guess it has got broader powers than your 

2 organization does. It is a quasi-judicial body, and the 

3 only one that can overturn it is the Suprex Court of the 

4 State of Virginia. The conunissioners are actually called 

$ judges.. 

6 MR. LEE: Yes. 

7 MR. IRION: Those aren't commissioners in our 

8 vernacular. 

9 MR. GARRETT: They have a broader ccverage. They 

tO cOver an kinds of things, insurance coverage, everything 
11 from taxi cabs to corporate insurance practices, and so 

12 forth. The chief fire marshal is under that same corpora- 

13 tion commission, and there was never a subway system in the 

14 State of Virginia. So why should they have a code? Why 4 

15 the hell should you have something when you don't have any- 

16 thing. We had to sit down with the chief fire marshal of 

' the State of Virginia and develop with him a criteria for 

18 fire safet' in the State of Virginia, and then he took it 

19 before his judges or commission andhad an open public 

20 hearing to establish an account. 

21 MR. IRION: This is, I think, oneof the reasons 

that our requirements up to this point ha'e been reacted 

in the fact that BART is the first system of this kind in 

24 California. We have kind of had to make do with the staff 

25 we had and put together what we could. 
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4.7 1 MR. LEE: We are very reactive, not too active. 

2 
2 MR. GRAINGER: Is that standard out now in 

.3 Virginia? 

4 MR. GARRETT.:. Yes. 

1 
MR GRAINGEE: it was approved? 

6 MR. GARRETT: Yes. Now, again, every State is 

I 
different. It is a coxnmoiiwealth of Virginia, and in that 

0 state the chief marshal setsa certain level of safety. 

9 If a county fire marshal decides to set a higher level, 

10 that is okay, too. He can't go below that leselut he 
U can impose greater resttictions for his county. 

I 12 MR. GRAINGER: Have you more? You had Eome 

13 comments. so 
14 MR. MC CUTCHEON: No. I had a couple. of other 

is things, but I have included them, I th .. nk, in our previous 

0 j 16 discussion. I emphasize that you need alt overall, operation 

11 progtam for which a lot of your structural requirements Ct 
18 will-- 

-. -19 bIR. CRAWLEY::: Be dictated, yes. 

'MR MC CUTCHEON: And then I aaid that your 
$ 

21 station rogtam should be intimately coordinated with your 

22 power and ways and structures requirements so that you get 

23 all these other rooms and facilities that you need. That 

24 should be part of the ctiteria. 

0 25 I would, while I am mentioning the stations, tell 

.'0 

S.: 
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8647 I you that I think it might be worthwhile that one good 
4 

2 feature in the stations would be to have a uniform system 

3 of controls, like lighting and opening the station, 

4 closing it up, so that you don't have to have a separate 

5 instruction manual for each station. 

6 MR. CRAWLEY: While we are on that subject, we 

7 didn't discuss the concept of train screenE and how that 

affects higher design or construction or ventilation. 

9 Do any of you gentlemen have axiy conmients on that? 

a10 MR. MC. CUTCHEON: Yes. I think that everybody 

11 starts out and they consider train screens and then they 

12 abandon the idea because of one reason or the other. We 

13 did. 
0 

14 MR. IRION; I am not familiar with the term. 

15 MR. CRAWLEY: It is like an elevatot door, some- 

o j 16 thing that closes off the platform from the trackway. Wu 
j 17 MR. IRION: I have seen them used in Mexico 

18 Ci.ty, and that is the only place. 

3 19 MR. HOPPE: We went through that in our infancy 

S 20 too, arid then as we started to find out a little bit more 

about how they actually operate a sübvay system, we 

22 decided that train screens were not the thing to do. 

23 MR. ZIEGLER: They used them in Russia, and they 

24 have them in the Moscow subway. It lie.s like a series 

25 of elevator doors on both sides. The train stops. The 

H 
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advantage is you don't haVe to finih the tuhne1s, the 

tubes where the train rnns. You just finish the platform, 

but I agree. We went through that and, yOu start goiñ 

thtbah it if you waflt to consider air conditioning the 

station because you have an enclosed., area. It is cont±011e 

You doii't lose the air crawling out of the end of the tu'e, 
trackway. 

But thE controls with, crowded systems -- I mean 

the crowds we have in New York -- itis just not practical 
to do it. 

MR. CRAWLEY: tave you been to Atlanta Airport 

and seen the Westinqhous.e ytem that haE been pjit In 

there? 

MR. ZIEGLER: Yes. I ±ode it 
MR. CRAWLEY: That seems to work pretty well. 

MR. ZIEGLER: SÜ±E.. Two people wèr.e with me. 

There were two people at the tijup we got into the 

car. 
MR. CRAWLEY: At the time we. wéré there tlen 

were probably more people th yOu have seen and all with 

suitcases 
MR. ZIEGLER: Well, you have to have a good 

cont;ol system. As I recall, the Westinghouse train came 

in ptetty close, I mean pretty slowly until it linled up, 

the doors lined up. 
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MR. CRAWLEY: It caine in fast, then it just 

slowed dOwn and rriae had to adjust itse]4. It had pretty 

much a controlled stop. 

MR. ZIEGLER: NOW, if that qOes astray and the 

doors don't line up, you have problems. So it is another 

mechanical thing yOu. are adding into the system. It is 

another thing that can go wrong. It is another thing that 

you have to maintain. 

MR. MC CTJTCHEON: You could have a real disaster 

in case of an emergency. You bring this train in, and may 

it is a .lim train and it doesn't 1ie up with the doors 

and then the doors to the train open uP and you ate. faced 

with a solid wall. What do you do? How do you evacuate 

the passengers? 

MR. CRAWLEY:' So I guess what you are saying is 

that it is something that we might need to look at, but 

only -- 

MR. MC .CUTCHEON: Briefly. 

MR. ZIEGLER: I wouldn't consider it seriously. 

MR. HOPPE: You ought to look at it j.long 

enough so that you know you are on good ground when some- 

body asks you why you didn't use it. 

MR. CRAWLEY: Develop a good rationale for it. 

MR. GARRETT: It is a nice flirtation. 

bIB. GARDNER: Well, do us a. favor and pass a ru 
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against it.. 

2 NB. IBION: Send me a letter asking for one. 

win fle you one.. 

4 MR. CRAWLEY: I always thought these guys were 

5 hatd to work with. 

6 MR. DOUGHERTY: Something I notice as I look 

7 through the criteria is how was the clearances developed? 

They were done sometime ago. They weren'.t done recently. 

9 MR. CRAWLEY: Quite frankly, I haven't looked 

10 through the criteria yet. 

11 MB. GARD&fl: You mean the sketches that were in 

12 it? 

13 NB. DOUGHERTY: It is based on cost of other 

14 Systeits. 

15 MR. HOPPE: Is it a dupiicateof ours? 

16 MR. GARDNER: Line for line. 

MB. GARRETT: You copied it from us, then? 

18 MR. HOPPE: We had to modify it because we took 

19 it in our 46-car, and I think the R46 was the biggest car, 

eithet that 0± the one in Philadelphia. We developed an 

21 outline for it and then we took the extremities, ou know, 

wheel wear and broken buffer spring and so forth, and we 

then put a tube around it for various curvitures. 

24 
I. doubt very muôh if somebody will build a car 

the size of it was either the R-46 or Philadelphia, 

a 
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I whichever one it was, but ±t does give you when you are 
d 

2 driving your tunnels, the extra apace. Afld about the time 

3 that we got the outline of the car that we were going to 

4 buy, it meant just adjusting the platform edge to suit the 

5 actual with the car at the platform level. We do have 

6 excess space ath fortunately, after we sized the tunnel, 
7 the fellows decided to put the eight quarter line in so 

8 the extra space was utilized. 
9 MR. DOUGHERTYé The point I am making is that 
10 the criteria itself which has actually been gleaned frOm 

11 other properties and thrown together, I have a feeling that 
12 it might be more appropriate for some of this material to 
13 actually come from the consultant and have him do some of 

14 the work, to develop the criteria, to develop the restric-1 
15 tions. For instance, when you look in the structural 
16 instructions and you see the seismic material that is in 
17 there, I offer this as a question to be answered, if you 

18 will, wouldn't it perhaps be more appropriate to have the 
19 consultant develop that seismic material and give it to you 

20 rather than you give it to him? 

21 MR. CRAWLEY: Seems to me that the consultant 

that we are going to get has probably worked on one of the 
23 other systems before, and he is going to have that criteria 
24 MR. HOPPE: Probably not because you are probably 

25 a unique system as far as seismic is concerned. 
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47 1 MR. NC CtJTCHEON: I think Atlanta has seismic 

4 
2 criteria. I don't know if they have the -same as what you 

3 would probabI' be desi.fled for. I dbn-'t k-how. But my 

4 acquaintance: with your criteria is that I think you took 

4 5 it from Cal-Trans -- 
V 

6 MR. CRAWLEY: I think maybe we- copied from the 

1 7 same script. I dOn't know. 

8 MR. GARDNER: Cal-Trans copied from us. 

9 MR. MC CUTCHEON: Whatever. 

4 MR. DOUGHERTY One of the points I amaking 

is just trying to rationally look at a system from the 

-12 beginning. Perhaps some of the stuff should be subject 

13 to a little closer scrutiny right up front rather than 

14 standardized and say look, fellows, take a logk now and 

15 forever hold your peace. 

5 16 MR. CRAWLEY: The Only purpose of the criteria 

It that serves is a good straw man. It is just a starting 

2 
place. it should be considered as that. It is to be 

3 19 changed. It is to be modified, It is only a starting 

place. 

21 MR. DOUQiERTY: I notice in the seismic. section 

there is a' area that isr't criteria. The development of 

it is mentioned, how some of the stuff should be developed 

A discussion that you normally would find prior to a set 

5 25 of standards -- 
- - 

.'0 

-a 
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M. CRAWLEY:: Right. 

MR. ZIEGLER: You find that 1-Ike an editorial. 

I just mark comments, sort of a narrative dicussion, but 

that. is just editorializing. 

MR.. GARDNER: I thü.k it is safe to say all the 

things that we want addressed, not specifically copied, 

these are the things to be considered.. 

MR. HOPPE: You may get something developed that 

is new and unique or different in something like seismic, 

but if you pay a consultant to turn around and start 

developing a clearance diagram, he is just going to go back 

to the same source that you did. 

MR. CRAWLEY: That was the point. 

MR. BOPPE: The standard things like track, 

dynamic envelope and those things, loadings, and so forth, 

he is going to glean them from New York, BART, Baltiztre, 

Washington, and so forth.. 

MR. GARDNER: He has got to look at the things 

that are going to go into that tunnel and develop on that 

basis. 

MR. ZIEGLER: That should be a scope of his 

function, to coordinate everything that went in there, not 

that you will build it and he will say you guys gave me the 

clearance, but the seismic, thOse consultants yesterday 

seemed to be doing a lot of development work. 

I. 

e. 
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Quite frankly, I didn't understand a lot of the 

2 things they were doinq, .puttinq inEttiiEeñtätion down the 

3 boring holes and making all kinds of measurements Are 

4 they deve.oping seismic spèös or c±iteriã? 

5 MR. CHAWLEY: Well, we have two things. They 

6 are dbing the testing whioh will allOw another firm to 

7 develop that seismic criteria. In other words, they are 

S qettinq all the field work done.. Eased on the results of 

9 that- -field dfla, we will develop seismic criteria. 

10 MR. ZIEGLER: So in other words, whwE you have 

in Ui-is criteria -- 

12 MR. CRAWLEY: Maybe thrown out entirely. That 

was just what we had at that point in tune. 

MR. GARRETT: That raises a question I had 

15 yastrdy. I didn't want to mention it while they were 

16 here, but you mention you had three general consultants, 

17 yet you introduced to us a set of consultahts. They are 

18 not ways and structures. They are not systems. What are 

they? 

MR. CRAWLEY-: Well, I guess we have talked about 

21 the wy p.j4 stzuctures stations and systems, bUt in fact 

we will, have an EIS. consultant.. He could be ca-lied a 

23 general EIS consultant. We will have a soils consultant 

24 who cOuld be calledage±teral soils consultant. We have 

been somewhat locse with those terms. We ti1l. haVe a. 

_______ 
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I serie1 and I am not sure any will be a general consultant 
2 MR. GARRETT.: Each reporting to the district? 
3 MR. CRAWLEY: Each and every, we anticipate, will 
4 be contracted to the district... 
5 MR. RICHARDS: There are at least nine of those 
6 already listed. 
7 MR. GRAINGER: They are called specialt' consul- 
B tants in certain specific areas. 
9 MR. HOPPE: Are we still on óriteria or are we -- 
10 .NR. CRAWLEY: Yes, we are. 
11 MR. GRAINGER: We ate wàititz4 for some feedback. 

12 from you, Frank. 

13 bIB. HOPPE: No. I. wa just wdndering if we had. 

14 gone on to the organization type thing. 
15 MR. GARRETT: Quite frankly, .1. am not going to 
16 go into your criteria. I have got a bunch of comxne nts.. 
17 I am going to combine them and send them to you. I am not 
.1! going to sit here. and go through that section by section. 

MB. ZIEGLER: That is what I gave you. I gai'e 

29 you some things written. 
21 MR. GARDNER: You are summarizing all the results 
22 of all these meetings? 

MR. OUGHERfl: Yes. 

24 MR. GARDNER: I thought you might want to put a 

time on the criteria respOnses. 
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1 MR. DOUGHERTY: I thought everybody had more or 

2 less planned something already. 

3 MR. GARDNER: Vern said he is going to prepare 

4 something. 

5 MR. DOUGHERTY:. You see, you went like this 

6 [indicating], and I thought - 

7 MR. GARRETT: This is only part of the response. 

B BasicAlly, we are gOing tO mark tip the Orite±ia and some 

9 of.it will just be red pencil on your copy. Others will 

10 be separate comments. They are not fiflished yet. 

11 MR. DOUGHERTt: I would think it would take them 

12 a little longer than a month. if thEy hae additional. 

P material they want to add, that would be f:in. Within a 

mOnth it viotild be fihé. 

15 
p4?:. GARDNER : t is up to you, Walter. 

16 MR. DOUGHERTY: Do you want to move onto the 

IT next section? 

18 MR. CRAWLEY: Yes. Which one is that? I thought 

19 - can we do the cost qcpt;o. discussion now? Anyone for 

cost cdnttol? 

21 MR. HOPPE: Go ahead. 

MR. GRAINGER:- Di,d we skip 7? What happened. 

23 there? 

24 MR. MC CUTCHEON: We will come back to that.. 

fl. GINR: Okay. 
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MR. CRAWLEY: Mr. Christiansen? 

MR. GIRISTIANSEN: I am not sthe what you are 

looking for, what kd.nd of comments you expect to make on 

this, so I. will. just tell you generally the type of system 

that we will be using on the project, and, if you have any 

questions while I. aiü talkiriq, don't hesitate to interrupt 

me. 

About. Apr41, 'I guess, cf last year, long before 

I got here., they contracted with a 'consulting firm called 

TRAD, Transportation and Distribution Associates, with a 

Cal LOGAN to provide consulting services to help them 

design "a system that could be used to help manage and 

monitor the upcoming project," and TRAD finished their 

basic contract passed November1 and we gave them a follow-i 

c.dnttact to cohtiirãe providing updates and refinements in 

the system they designed and also manpower until we can 

build up our own staff to provide the type Of support that 

we want. What they designed for us i-s what they call a 

PMCS, project manager and control syStem. It is a fairly 

complex system. 

It has three or four major fun . tions or. elements 

of it. One of them is the work breakdown structure. The 

work breakdown strudtiite is using 'a log' Ial ftinct-iOnal 

relationship or hierarchical arrangement of the activities 

that we would be performing in the project, and it was 

r 
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1 la.4 out so that the WES would work not only in preliminar 

2 en4ineetihq but the same company woU1 also work on the 

3 final design and construction and anything after that.. 

4 So it is a fairly fle4ble document. fl is a very importar 

S document, though, in that it is the key for which we will 

6 be. üEthg -- it iS a linchpin, if you will1 that we will be 

7 uing to develop all our budgets around and develop our 

8 scheduleE. aroUnd, ãhd we will be. traöking perfotthan.Oe and 

9 qio4toring performance based on W$ elements. It is part 

10 of the thing that we put in our. RSP fbt the gene±al donsul- 

11 tants to respond to the way they an gojpg to do the work 

based on WES in terms of manpower and so on. 

13 Ahothe± key elèmeñt of the SyEtem that TRAD 

4esigned was the. more commonly known element which is a 

logic, network. They ate looking for and asking Us to ask 

16 for and use precent-type relationships i. e .sonthing 

17 has to be completed or stattéd befo±e something else can 

lB be completed or started. 

19 They also have cost accoUnts. Cost accounts are 

baflcally tied in with the WBS elements. One WBS element 

21 woU.d be a cost acc.otnt. At least that is the way we 

22 are headed towards it right now. We will have approximatel 

23 100. 

It depends on preliminary engineering anyhow. 

It depends on how detailed Dick Gallagher wants to get. a±id 

a 
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1 how refined he wants to get on the data that he is look.in4 

2 at. They have two software packages that will help us 

3 cOntrol this voluminou data that we are going to be gettin 

One of them is called ro.-cost., which is a trade 

5 name for the TRAD Otgañizatio±i. Another one is called 

6 Pro-map :5 which is a trade name from the LOGAN association. 

7 Pro-cost primarily deals with historical aspects of the 

.8 project. It lets us kflow what we have done to date à±id 

9 has a report rider which brings that out in graphic as well 

10 tabulate .fonnat. The Pro-map S is the rather unique 

portion which I think helped -- I wasn't here, as i said, 

12 at the time they selected this consultant. But I think the 

13 played a great part in going towards them in that Pro-map 

14 5 allows them to do risk analysis. It deals with least 

iS likely and most. likely -- it gives you a rañ estimate, 

least likely, optimum, minimum and most likely, and it 

allows you to take the renlaining work and analyze it and 

18 it. gives you a risk assessment and you can work with a 

19 risk th at you feel comfortable with 
20 For instance, it will give you 47 percent 

21 probability that you will complete this activity within 

a certain time frame. If that is not acceptable, 95 

23 percent probability because it is a. cfitical element, it 

24 tells you what you have to do to make sure get it done 

with 95 percent probabil-ity that you will achieve it. It 
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is probabilistic as opposed to deterministic. 

2 Most scheduling systems I am aware of are 

3 basicaLly deterministic. This one allows you to get a 

4 little fancier with it as out expetience with it progresses 

5 W will be dealing with data, three types of data, as a 

6 minimum, we will be dealing with basically what we call 

7 budgeted costs of work schedule which says this is the 

8 work we h4ve to get done. This is what we feel it is 

9 going to cost to do each increment of t1at work. 

10 The second element of that is known as earned 

11 value, budgeted costs of work performed. Now that we know 

12 what we had to do and if we did it. like we laid it out and 

13 planned it in the beginning what it would cost us. Now 

14 we have aqt.iai1y done sOme of that, either more ôt less 

15 theh we thought we would, but whatever we did we took the 

16 credit in terms of dollarà and cents that we. gave to it 

'7 originally and then you take the third element which is 

18 actual cost of the work performed, and. you say all riqht., 

19 we said it would cost this much. It actually costs this 

20 much. e now can have a scheduling variance and a cost 

21 varianOe. 

Those axe the three elements in termE of detailed 

control that I will, be *orking with in relationship to 

each work breakdown structure element. The s's.tem also 

deals with an accounting journal and ledger ip that we will 

àìíì 
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1 be having the consultants provide us on a bi-weekly. basis 

2. their man-hour t-irne sheets. We will enter that data into 

3 the system so as a minimum the data runs that we look for 

4 will be hopefully current within two weeks, no more than 

5 two weeks worth of data. 

6 Some other data they will provide us in terms 

7 of their expected expenditure, in terms of things other 

8 than manpower will only come in a monthly basis. But the 

manpower we will be getting every other week. We are not 

10 paying them. It is not a payroll system. Central account 

U jug offices still does that, but. we use it as a management 

12 control, management information basis for us. 

13 There are more reports available in that system 

than we will ever be able to use. As I get more familiar I 

'5 with it, I will start introducing these ±eports to deputy 

I chief engineers and Dick and letting them see what they 

fee. comfortable with in terms of their own management 

18 criteria. Hopefully, we are not. going to be too far 

19 removed from what ways and structures likes as opposed to 

20 what. subsystems likes, but we do have the flexibility to 

21 pool our separate reports for separate areas. We will be 

bringing on our own mini-computer to control all this, 

so we should not have a problexft with priority of getting 

24 on somebody else's system or time sharing with somebody 

elsa. We have our own CRT's for data entry. We have ou± 
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1 own people that will be assigned to do that type of 

2 function. I am starting to ramble. I there is anything 

3 more you want to hear specifically, maybe I can address it 
4 that way. 

5 MR C CUTC EON.: Where are you on this ptopOsed 

6 organization chart? 
7 MR. CHRISTIANSEN: Left-hand side.. 
8 MR. CRAWLEY: I had a couple of general questions 
9 that t thought i could addresE to the group. It might 

10 help me understand. In our organization, what level of 
11 sophistication of this type Of infotmation do you need to 
12 adequately let you control your project? Do you have a 

lot? Pp you have a little? How do. you work yout control 
H syEtems2 

IS MR. HOPPE: Well, in Baltimore, we have a very 
16 all-encompassing system that doesn't work. That is all I 
17 can say about it. You never get a report out uttil after 

it is too late. It just doesn't seem to work. 

MB. CHRISTIANSEN:: Can I ask a question? A±e 

they ttying to do too much at one time, do you think? 
21 Obviously you are wasting your time if you put out a 

very teat thick package that. tells you everything but 

it comes out two months after anybody neede4 it. 
24 MR. HOPPE: I don't get the neat, thick package. 

MR. CHRISTIANSEN: Most of these systèmä, as I 

a 
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1 indicated, they will slice the data as many ways as you. 
4 

2 dan possibly think of. I wouldn't have the time to look 

3 at that, and if I don't, I know the rest of the management 

team won't. So a lot of times in the past I have seen 

where systems have failed in other organizations because 

6 it is just too much that they were trying to be providing 

7 and people weren't able to use it. 

8 To get it out was jUst a very cumbersome effort, 

even with computers. I am hoping, for Dick especially, 

10 him getting an exedutive summary, which we have some 

11 samples that the consultants provided when they did a ±ñn- 

through on some data that we had, very little data, but 

they did use actual data. It was two or three pageE. I 

14 am hoping that Dick gets no more than that, two, three or 

four. Each person has their own management style., but 

16 within that two, three or four pages, I have backup which 

is more detail for the job. It is more detailed for us, 

aild there arC systems analysis, a.nd I have more backup in 

19 theory that I have that I don't pass on to these gentlemen. 

Hopefully, you only have time to look at the 

21 exceptions. Hopefully, they are only akiñg questions 

AboUt the exceptions. But again, th is is the type of thing 
23 that I have got to know these gentlemen better to see how 

24 they react. I. guess if I can ask a question, what type of 

25 information, if you could only ask for one or two types of 

a 
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1 information to give you a warm feeling or just give you 

2 any kind of feeling of how the project was progessing, what 

3 would yü ask foE? 
MR. HOPE: When you are on construction contract 

the contractors generally ask to give a dollar flow on this 

6 contract. It is also asked to give a -- 

7 MR. CRAWLEY: Excuse me. I wonder if you could 

$ maybe direct your comments toward the design contracts. 

9 That is the phase vie, are in rather than construction. 

10 MR. HOPPE: It would be the same thing. You 

11 would ask a désigh consUltant to give you a projected 

12 cash flow. Also a projected manpower.rnanning, and the 

manpower manhing, of course, yOu would want to break down 

N in some disciplines. Then when he bills you, I would want 

to have a comparison between the two. So many design jobs 

are based. on 40-percent complete which means 40 percnt 

17 of the estimated construction of design contract, the money 

has been e.pended. It does not mean that 47 percent of 

19 the wokk has been done. 

MR. CHRISTIANSEN: That is an excellent point 

21 and .one that I can't stress énoügh. That is what the 

system that has been designed fOr us and we will be using 

23 wil.l not allow us to do, and I won't let it happen. That 

24 is to give a warm feeling just because you spend half your 

money, you are halfviay through.. That thing I called earned 
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value, what you actually did and whatyou thought you were 

2 going to do i what we will be tracking. We could have 

3 spent 80 percent of ot budget and only 40 percent of the 

4 project has been completed. That is the data I am going 

S to be considering. 

6 MR. HOPPE: That is why you have to have a 

tracking between the logical ptojection and the actual 

s happenings. This should be able to flag a manager that he 

is spending 48 petcent. of his money but he is only 35 

percent complete on his work 

ii MR. ZIEGLER: You have to have somebody who 

12 can evaluate that. I think that is the key. Now, the way 

u I do it, I track the money that the consultant spends, 

14 48 percent. I don't stop there. I give it to an in-house4 

15 design man who is the project engineer. Did the consultant 

16 actually do 48 percent? Suppoie he did not? Suppose he 

17 is 40 percent. Then the next question that I want to know 

18 is what are the problems? I don't like to look at a 

19 bundh of ni.unbers. That really doesr't give me the heart 

of a problem. I like to have a report by exception, an 

21 all-eAcéption report of what the problem are nd what the 

problems are literally. 

23 They are not computet sheets typed out.. Then 

24 the project engineer., by meetings with the design people 

25 and the construction phase people, can discuss what the 
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1 problems are, what is hanging it up, do I have to get into 

2 the problem area or don't I? 

3 MR. C}IBSTIANSEN: I have talked to the track 

4 people and asked them if we cØuid put in a' threshold plus 

and minus what we exceeded, and it can go either dollars 

6 and cents or percent when we exceed that threshold. It 

would atoflica)..y flag it on the reports, and we would 

8 address those giving a ii' ited tiñie scenario. We would 

9 address those items that exceed the threshold. 

10 They said it could be done. 

11 MR. ZIEGLER: It could be done,. right. Let me 

12 suggest something else. Sometimes the. consultants foresee 

13 a problem. They are into a problem but they don't want to 

14 alert you because they think next week they, can solve it... 

All of a sudden, it is all dumped On the management's 

16 lap. You have to have not only' a lot o figures being 

17 pumped out, you have to have a real opinion, just an 

18 opinion. 

19 i mean y9u used some terms there, probability 

of finishing the project or the design phase, and you ate 

21 starting Out with three big consultants, and each one, I 

assume, is. going to feed into your system and ABC are 

23 going to give you numbers and ere has to be some genius 

24 ere at the point that can alert management and Dick that 

even though A. and B are on track, C may not be and you 

* 
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are in trouble. Who is going to be the genius? I am not 

sure.. I. lost that there. You sounded like Didk is going 

to get a probability that he is going to finish the proje 

but that stuff doesn't come out of a compUter. 

MR. CHRISTIANSEN: I don't want to sound too 

self-serving when you use the term geniuS, but that funct 

is going to be coming from me and program control. 

MR. ZIEGLER.:. YOu have to evaluate it, then. 

MR. CHRISTIANSEN: That is right. The key in 

my mind and based on my experience and observation and 

discussions with everybody I have been able to have in 

this area is being able to lay out with the best confiden 

you can Up front your base .line which is what i called 

your budgeted cost and woik schedule. Here is what we 

think we are going to do and here is what it is going to 

cost us. 

From theti oh 'our traóking what yoU actually did 

against what you thought you were going to do.. Now, 

realizing in my other environitents sionth in the future 

is- about all anybody would want. to predict with any deg±ee 

of confidence, and that is fine if you have a solid 

rolling six months projection so each month you add a 

month onto the. end. 

Budgeted cost of work schedule is the key. Once 

you get that, you can go back in and say it has to be a 
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I hand-ia-hand telationEhip with the desigh and technical 

2 side of the house. They have to say yes, I buy often. 

3 That is a reasonable goal f or the. consultant to do. He 

4 should be able to do this by months one, two and three,, and 

S his labor hours are good and valid, to the best of my 

6 knowledge. Ee comes back and he is plus or minus, three, 

four, two pe±cent. all the way along. So his BWP, budgeted 

8 courSe of work performed, is not exactly the .sathe but it 

9 is okay. Then all 'of a sudden we have a big dip and it is 

going into negative. .12, 10, 14 percent. Immediately in a 

two-week basis, I should be able to tell than that has 

12 happened. 

13 MR. ZIEGLER: Let me ask you this: You have to 

14 be preEe'nt at those board of review meetings that we talked 

about yesterday. 

16 MR. GRAINGER: Control. 

17 MR. ZIEGLER: Board of control or whatever. 

18 You have to be phsicall present.. You can't sit in 

19 another room with a lot of numbers. You can't run a job 

20 that way. Take it froth experienOe. 

21 We have a lot of l.ffiO projects, and S have got a 

lot of manageis back there, and all, they do is lo,ok at 

figures and they don't know the problems. he graphs 

24 look great, but they don't know the problems and they 

can't sense the problems cgming up early enough. 
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1 MR. CHRISTIANSEN: Thank you for that support 
4 

2 beOause I think ptogtaiiting control should be in here, too, 

3 and right now it isn't. This is thekind of feedbaqk that 

4 I think we need to see how it has been done. in the past.. 

5 MR. ZIEGLER: You are the key, man to let manage- 

6 ment know the problems, and you have to know about that 

7 subway jUst as mUch as we discussed for the last two days. 

8 You have to know about 'statj design and who has to feed 

9 into the. other ones, who is depending on it.. You are a 

10 very important man in this. I hope Mr. Gallagher is 

11 listening. 

12 MR. HOflE: Consultant A, B and C, individually, 

they may all be on schedule, but unless the interplay betwe 

14 the th;ee is well-defined and milestoned, then C can be 

15 completing milestones that are not important to A. and B 

16 and not attacking milestones that are vital to A and B. 

17 You can go along very fine for six or eight months and 

18 then A and B need milestone 12 and C has nct even touched 

19 it, and your program will fall right flat. 

The managers of these three major divisions, I 

21 gUess yoU. call them, hate got to be in bed with each other 

constantly. I don't know whether you agree with that, 

George, or not. 

MR. ZIEGLER: Oh, clearly. And another thing 

that I am emphasizing again is you cannot rely or feel 
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1 comfortable with the progress of a job by just looking at 

2 graphs and numbers.. That will get you into more trouble. 

3 It is a good first start, but 'otz have to know the actual 

4 problem area. 

MR. CRAWLEY: George, I had a question for you. 

6 You mentioned that the program coptrol has to know as nitidh 

7 about station design as he does about some other things. 

8 Does your program control do that, or doçs he rely on the 

9 technical input from your project engineers? When a bill 

10 comes in,do you ask George or Charlie is this guy 40 

11 percent complete? He is sending that much of a bil-l. Do 

12 you really want your program control getting into the 

13 technical aspects of the job? 

14 MR. ZIEGLER: No. But I want him to know and 

sense that there is a forthcoming problem. In other words, 

16 the one, consultant will say, "Well, I reall haven't got 

17 the entiiation criteria." 

18 Th other fellow is saPirg, "Well, I am designing 

the tunnels already." The flag should go up. The flag 

20 should really go up with you. 

MR. CRAWLEY: It should go up with the technical 

guy? 

23 MR. ZIEGLER: Yes. But this man-has to be in the 

24 room when you put the flag up. 

MR. CHRISTINSEN: You are saying it is a check 

a 
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and balance of sorts. 

MR. ZIEGLER: I don't expect him to be the 

genius for technical. You fellows have to raise the flag, 

but he has to know when the next tepott domes in, hey, 

Jim raised a problem so I really have to look at these 

percent completions with some ixttérpretatiOn. You can't 

let him alone because it is not fair to hIm and it is not 

fair tO management. He has got a very important job here.. 

I am very lucky that I have project management 

who knows the businesE, and there ià nobody in thy organi- 

zation that can snow him. Nobody. That goes for any 

consultant or àiiy ui-house person. His antenna should go 

up right away when he senses a problem and he can compare 

it with the statistics coming in and highlight me to the 

fact that there is a problem. 

MR. HOPPE: Someplace along the line you have to 

take CPM-type diagrams and tie 'our three divisions 

together so that you are able to find out when divisiOn 

1 needs the input from division 2, and this has got to be 

put into his program, and when you are apptoaching a 

milestone that must be given to division A, he knows it 

by his output and also division A and division B know it 

also from the same output. 

You can't get to the point where on May 1st that 

milestone is due and it hasn't ééñ been started. It has 
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I got to be a critical path type thing. 

2 MR. GRAINGER: Your nettork basically does that. 

3 MR. CHRISTIANSEN: That interface schedule will 

4 be one of our earliest products that we develop in 

5 program control. 

6 MR. HOPPEE In the consttudtioñ industry, a 

7 PM diagram, it is a very good tool if you can reach in 

8 force the project manager on that job to be ihtiniately 

9 involved in making that CPM schedule. We have got half 

10 the job done. 

11 MR. QiRISTIANSEN: Has to. 

12 MR. HOPPE: Therefore, the division managers, 

13 these three division managers, have to be in on lying out 

14 the. progtan or flow diagram. Then they know. It can't be 

15 done by an outside consultant. 

16 MR. CHRISTIANSEN: I agree. The more involvement 

17 they have1 the more they will want t.o work towards it nd 

18 fee], a pa±t of it.. 

19 MR. ZIEGLER: No. It forces them to plan. 

MR. CHRISTIANSEN.:. That., too.. 

21 MR. ZIEGLER: That is number one. 

fl MR. HQPPE:. That is number one. 

23 MR. ZIEGLER: It forces them to plan the job. 

24 Now all of a sudden bu. ate. forcing three. people to p],an 

25 a job. That is nu.mbe± one priority. 
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MR. HOPPE: Even if they plan. it wrong, they 

turned around and have thought about how to do ito 

MR. MC CtJTCHEGN: How are you going to change you 

original budget if you planned it wrong? 

MR. HOPPE: well, i am talking about. ptecedents. 

MR. MC CUTCHEON: I am asking him. 

MR. cHRISTIANSEN: How are we going tO change oux 

budget. if we planhed it wrong? You mean we flave left 

something out or - 

MR. MC CUTCHEON.:. Either yoU have left something 

out or didn't allocate enough money for X task or some 

such thing as that.. Here is this management tracking this 

job and he comes in and says I need more money. My costs 

are way over. 

Is your output going to show the analysis of 

what happened? 

MR. .ISTINSEN: It will show why it happened. 

As to what our response is, I gbess that gets into contrac.- 

tually whether it is in scope or out of scope, but we 

will. be able to àhow hopefully whe!1 the flag goes up, that 

won't be the first time anybody has been aware of..it. If 

that is the case! maybe we are taking steps to prevent 

that flag from goixig up in the first place because one of 

the gentlemen here mentioned something that I belieé very 

strongly, that contractors always think they can get well 



1 and have a tendenOy to hide things as long as they can with 

2. the hope that they can get it well before it cOmes to 

3 light publicly. 

It will be my job to make sure that doesn't 

5 happen. If it does happen, we will haé had not an audit 

6 trail, but. we will have had a trail of foJ4owing the proble: 

7 along. It may be over a .fbU±-thonth period that they went 

8 from two to four to eight tc twelve percent, exceeding the 

9 threshold if we establish that.. If that happens, once that 

10 threshold is exceeded, the first time it is exceeded, Dick 

ii and his depüt' chief engineers will be aware of that. 

12 MR. CRAWLEY: I have anothe±. question for the 

13 group. 

14 MR. CHRISTIANSEN: I don't know if I answered 

15 your question... 

16 MR. CRAWLEY: How clos.e dO you monitor your 

17 consultants and who in your organization is responsible 

18 for the controlling of that consultant'.s work, both the 

19 technical performance and the schedule performance and the 

20 budgetary performance? 

21 MR. 1IQPPE: Go ahead, Vern. 

n MR. GARRETT: We have got a cost control section 

23 under our assistant general manager for design and construc 

24 tion and a similar function to which you are describing 

25 here. For the design services, we have a prpject engineeri 

C.: 



S 

!!us 356 
In 

48647 1 group under the engineeinq department that i refer to as 
4 

2 ray action group, and they are responsible for the 
3 schedule and the cost, technical perfo±nanOê, ritonitoring 

4 the technical performance of the design firms, be it a 

S 
section designer or a stage designer, whoever he might be.. 

6 Then I have got a reaction group on the other side that is 
7 made up of specialists, structural, mechanicals, electrical 
8 and so forth, that are available to the project engineering 
9 group for analysis of plans, discussion of problems, and 

10 basically. they are leacting to the problems that are 
U brought in from the design that are being performed. 

The project engineer, going back to control now, 

13 the project engineer gets a bill from firm ABC and they 
o 

'4 say they, are. 48 percent along. :It. is his ±esponsibility 
1S to know what level of performance has been performed in,, 

o 16 let's say, this is the fourth month, whether or not they 
fl' have been staying on their S curve and whether or not they 

2 are. entitled to 48 percent conipens-ation. 

19 So each time a bill comes -in, he has to sign off 
S 20 on that, whether or hot he agrees with it before I am 

21 willing to even look at it. If they are falling behind 

and that. 'is eAact].y when we want to talk, probably by 

phone the first time, t.o the partner in charge about what 

24 are your problems? Okay. You should have flagged us -- 
25 when. they send in the invoices, they are also sending iii 
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their monthly progress reports. That onth1y progtess 

2 report, if thés' are behind schedule, it better be a big 

3 one with a full explanation on what tbey are falling 

4 behind in, what, they are doing to cor-rect it.0r else. 

-5 maybe they put my people on the pan and say we send in 

E a partiëulat solution and our structural people haven't 

7 given us an answer yet. Okay. It really isn't. the. 

8 desi,4ner I am going after. I am going after my men.. What 

9 the heck are you doing with that solution? 

10 Hence, the control is there. Every time he goes 

11 off schedule, we know about it.. Then that.goes on, of 

12 douräe, through the mi-ll and finally it is paid off some- 

1$ where down the line by our secreta±y-treasurer. 

14 MR. CRAWLEY: Is the key element in your Control 

15 process your project engineer? 

16 MR. GARRETT: For the engineering work. Now, 

1 there is a construction engineer on the construction side 

18 Of the house that is also monitoring performance of the 

19 constructiOn contractors .in a similar fashion, but the. 

20 prpqram control people are made aware of all thes.e repert 

that come in on a rnOnthlY basis froth, our designer. 

We make certain they get a copy o it. They max' 

not know why the problem is there', but they knOw the 

24 problem is there. There also a prediction, if not by 

the designer, then by ft Own staff, that this is going to 

r 
is 
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cause a two- or three-week delay irs their work, and they 

crank that in with the ±nfO±xnation, and they see whether 

or not we are on schedule. 

MR. CRAWLEY: I. uess the question is: Is the 
analysis that there is going to be a tsEo-week delaz an 

iñpüt to the project Oontrol from your project engineer 

or an output f;o the to.ject engineer based on computer 

à±iaiysi 

MR GARRETT: It is our input. They may look at 
it and figure it is only a day or two of concern., They 

have no way of knowing becaue they are nOt the technical 
people. 

MR. HOPPE: The thinq abOut a two-week delay 

coming in analyzed by the project engineer, if that two- 

week delay js then given to ptoject control, that two-week 

delay may come out a six-week. delay on the project because 

the input is not available for somebody else to put it 
atouM and start utilizing it on time. 

MR MC CUTCHEON; i would like to make another 

cothment. There are other aspects, and I am sure you all 
have.considered it., to the overall project other than 

control and consultants.. There are such things as e4l 

estate acquisition.. Théré ate such things as utilities 
agreements, negotiating with local governrnent bodies, 
public hearings. All of these are intangible more or less 
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objective things that you are faced with when you are try 

to push a project through. I thWnk they have more Of an 

impact on the schedule and costs by far than the work of 

the consultant. 

All of the consultants give in-work1 they are 

ready for him to do work and he can do his work. A lot 

of these things you have got to track and you have got to 

know where the problem is, and a lot of theta you can't 

do very much about. 

MR. HOflE: That is right. 

MR. ZIEGLER: A mouthful of wisdom you heard 

just right thei-e and maybe you don't apprecifle it. But 

what Bo just said., take the dictatioh and read it again, 

because that is so true. 

MR. GARRETT: Third-p.art' involvement has a 

great. impact on these programs. 

MR. ZIEGLER:. Being engineers, we tend to slap 

that off 1-ike that is in the category of other and you 

are in t±ouble on it. 

MR. GARRETT: Another tJiitg, too YOu can also 

have-an impact from construction back to design. Take, for 

instance, if you decide to purchase your electrical 

substation equipment and then install it under a separate 

contract, you are really going t. need some shop dtawihgs 

from Westinghouse or- G. E. or whoever gets the contract 
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1 before you can finish your detailing of your installation 
I 

2 work. So there is a case where something is over in 

3 procurement, it has been completely designed, specifica- 

tions are put out on the street, bid, so forth, probably 

being handled by either your procuremEnt o.r construction 

6 office. It goes back to influence whether or not you are 

going to finish your design or installation. 

B MR. ZIEGLER: That is another tricky one. Shop 

drawings, everybody likes to hide the status of shop 

10 drawings. Be very careful of that because even mit people 

try to do it. If they are behind on the 29th day, they 

have 30 days to respond.. On the 29th -day they will ship 

them back with some corrections. 

MR. MC CUTCHEON: Revise and resubmit. 

15 MR. ZIEGLER: That kind of stuff doesn't really 

show up in any MIS system, but it should somewhere in thE 

subnetwork, and I think what we are all .saying here is 

what was .first s-aid, like a genera-i master plan where you 

19 have your property inputs and your public hearings and the. 

20 community meetings and a-fl the rest of it, the master 

21 plan-, the master CPM. 

MR. GALLAGHER: You mean it ought to show in the. 

23 CPM? 

24 hR. ZIEGLER: Yes, sir. 

MR. GALLAGHER: Well, I don't know whether an' 

-a: 
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1 of yOu have been over on our side to look at our nethotk 

2 diagram for this job. Have you been over? Have any of you 

3 seen it? 

4 Well, at the break today, three o'clock or 

5 whenever it is, come on over and take a look at it. We 

6 have got it on big boards and we can just go over them and 

7 we would like to have you see it. We got together with 

8 WTA and prepared a detailed work statement of the job 
9 an4 then we had this planning ptogram clonsultànt come in 

20 and prepare the work breakdown structure which tog)c the 

U statement and reduced it to a diagram. 

12 Then we assigned numbers, WES numbers to this 

is arid responsibilities to each one of those things. Then 

14 one. of the TRAD LOGAN -- LOGAN is a sub to TRAD, excuse 

15 me. They took this thing and put it into their computer 

16 program and caine out with a network diagram and it is 

17 rough now. 

18 As we get the consultants' proposals in and 

19 settle on their work programs and eVerything1 we will 

20 update it again. It is a live document. We can keep 

21 updating it every two or three months., quarter, whatver. 

We are trying to show in there all of theEe things that 

23 involve getting from here to there, all t.be.e extraneous 

24 things. 

23 I am inclined to agree with you guys that the 
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48647 1 technical guys can do it, that all these othet things 
4 

2 that have to get done in order for them to work is what 

3 causes a lot of theproblem. 

4 MR. HOPPE; I have had nore problems meeting 

schedules 
because of the two railroads that I a dealing 

6 with than anything else. 

7 MR. MC CTJTCHEON: They can k-ill you. 

8 MR. GRAINdER: Well., you know that from the bus- 

9 way. 

10 MR. GALLAGHER: Well, we kind of lucked out there 
t. 

11 We have the right of condemnation- over the railroad, and 

.12. we had also the right o immediate possession. We made a 

13 contract with Cal-Trans to handle our right-of-way problem, 
o 

14 so we just went in and took over and let the legal processel 

i! 
15 grind on. I don't think. the' hate settled that damn thing 

o 16 yet. It has been about five years. 

17 MR. HOPPE-: I also remerttber from yeste±day you 

2 saying that the City of Los Angeles is going to do the 

3 19 utility relocations. 

S 20 MR. GALLAGHER: Yes.. They are going to do the 

21 plans and specs, and we probably may well ask them to 
2 

72 administer the contracts because they do this all the time. 

23 MR. HOPPE: I hope. the City of Los Angeles has 

24 different work habits than some of the othe.r cities that 

0 25 have been in. 

'0 
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647 1 MR. CRAWLEY: I don't think they do. 

4 2 MR. GALLAGHER: Well, I don't know.. I would 1) 

3 kind of be inclined to say they do. 

4 MB. ZIEGLER: They may have different priorities 

a also. You have to watch out. 
* 

6 MR. GPLLAGHER: We hàvé tO have that understood 

7 in our contract, what the priorities are for our work. 

8 MR. ZIEGLER: It is just a soft spot that you 

$ should be aware of, though. I know Con Edison -- I mean 

10 our electric light bill, out power bill to Con Edison must 

11 be $100 million a year, the transit authority. They treat 

12 us like secOnd cousins. 

13 MR. GALLAGHER: They 4o? 

14 MR. ZIEGLER: To get them to do some work out 

15 in the field, we just sit and wait and when they are good 

o j 16 and ready, they cOme out and make the connection. 

$ 

17 MR. GARDNER: George, I had one question on your 

18 shop drawings. You insist that they be certified. 

19 MR. ZIEGLER: Certified by what? 

20 MR. GARDNER Certified by the manufacturer, 
1' 

21 certifIed shop drawings. 

22 MR. ZIEGLER: Certified is a funny word. We 

23 insist to get better grade shop drawings. We insist that 

24 they be prepa:red by a professional engineer, stamped. 

0 25 MR. GARDNER: But that they are in fact true 

-a 
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1 drawings of what tliey depict? 
4 

2 MR. ZIEGLER: I haven't any note on there that 

3 is authorized and notarized. I am not quite sure. 

4 MR.- ROPPE: Well, if I-got a catalog that says -- 

5 MR. GARDNER: You have got a typical shop drawing 

6 It will probably be this size, but yoU want the shop 

7 drawing to be exactly the dimensions on here. 

8 MR. ZIEGLER: When it is delivered in the field, 

9 .1. have an inspector Out there.- He will look at the shop 

10 drawing and what is delivered.. 

11 MR. GARDNER: That is what I mean. 

12 MR. HOPPE: If he said the taps are 14 feet on 

13 center or whatever they are ad the inspector checks them 
14 out and they are 16, it goes back. In fact, we checked I 

15 physical aspects of the thing during the process of manu- 

16 facture. 

MR. ZIEGLER: That is what we do. We send 

18 inspectors, like on ventilating fans, because there is a 

19 big p±oblem with starting currents on fans in ventilation 

20 systems. We send the inspectors out to the manufacturer, 

.21 whoever is making the fans during the testing process, 

and we check out the fans out there before we let them 

23 ship them. 

24 So of the prob1es we have had were that some 

25 ot these manufacturers were in Europe. The inspection cost 
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1 are very high, and itis a problem because we send people 
2 to Belgium and. then we get over there where one day they 
3 said they would be ready on a Monday rnorning. The 

4 inspector gets Over there., gee, we, had a roblem. I.t will 
be ready next week. It is not like coming back from 

6 Santa Monica over the weekend. 

7 
. We have an inspector over there twiddling his 

$ thuEbs. What do y ü do? DO 'Oü biEiq him back? 

9 MR. GALLAGIER: Send him to Monte Carlo for the 
1O week.. 

MR. CRAWLEt: He probably doesn't mind, does he? 

MR. ZIEGLER: No, but it is arOblem vãth 
13 foreign inspections. We send inspectors to Japan. You a-re 

14 4oifl to be involved in that. Y6Ü. are going to get 
Japanese equ-iprnt. 

16 What we geflerally do is send an . -inpsectOt over 
17 there but hire a material inspection quality control, a 

Japanese ñian on the sOene o fir àñd then he. .is theté. 

every day and we just go over there to spot check. 

MR. GALLAGHER: I,s that what yoii do nOw ih Japan? 
21 MR ZIEGLER: Yes. 
fl MR. HOPPE: We had part of our substation 

procurement contract. come. in frOm Japan. The question was: 

24 should we send somebody over to Japan? Well, sincle this 
25 was a sthsuppl-ier, we turned around an we got the U. S. 

'S 
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guy and we said you better certify that that thing is 
according to Epecs. Now, you tell your sthsiapp1ier in 

J4pap when you are satisfied to ship it. I-f it gets to 
PhiLadeihia and it doesn't wotk, that does not let yOu 

off the hook for 1-iquidated damages. They ship. the guy 

over to Japan to witness the testing. 
MR. GALLAGHER: And they pay? 

MR. HOPPE: They pay. 

MR. LEE: They charge you, too. 
MR. HOPPE: They did not chargé us. he' cthild 

have: gambled and gotten the thing over to Philadelphia. 

If it didn't work, they would have had to aMp it back 

to Japan. 

MR. ZIEGLER: We have done that, too. I 

MR. HOPPE.: I was sorry because I had never been 

tO Jãp,ati. 

MR. ZIEGLER: Dick, the one comment I made- beforE 

you came in sich I think is very- impottañt and beats 
repeating is to think very st-rongly. of having your project 
management man in on these board of control reviews, not 

that he is going to know any more than you fellows in the. 

engineering 6 the technical side1 but to get the feel and 

the tempo of the job, and not that he just reads a lot of 

figures.. 

MR. GALLAGHER You mean Jeff? 
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1 MR. ZIEGLER: Jeff. That he should be sitting 

2 there and he gets a feel of the whole job. He doesn't have 

3 to say a word, buthe can sense the problems.. He can 

4 correlate them with the figures in the computer sheets that 

5 a:r coming across his desk 

6 MR. GALLAGHER:: Good point. Yes, I gathered 

7 ftc yot., Vern, that your project control. gU's kind of 

$ react to stuff that they get from your deputies or project 

9 engineer on the job, and so forth. 

10 MR. GARRETT: Yes. 

11 MR. GALLAGHER: D.o yout guys ever tell you 

12 something is wrong, and do you know the answer to it? 

U MR. GARRETT: Well, it is a two-way street here. 

14 Program control and come back and say hey, why can't you 

15 expedite something here which happens sometimes. 

16 MR. GALLAGHER: Do they ever give you a list of 

17 things that are behind schedule as a reminder to you whethe. 

is or not you have heard about these things or not? 

i9 MR. GARRETT: Yes. 

20 MR. GALLAGHER: Well, that is what I want them 

21 to do. 

MR. ZIEGLER: That is what we said. You have to 

23 have, some narrative here, not just a bunch of numbers. 

24 MR. HOPPE: In my experience, maybe it is my age, 

but the average engineer looks at the computer sheets prett 

a 
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coldly and they are getting an output from program .control 

2 but if they have to give a basic input, that sheet becomes 

3 a little bit dloser to themselves. 

4 MR. CHRISTIANSEN: That is true.. Everybody, 

5 not just engineers, likes to look at those tabulate runs. 

6 I don't like to look at them, but I agree with you. No 

7 matter what you are talking about, the more the technical 

B input is involved in preparing program control type infor- 

9 mation, like what was said earlier, the better the product 

10 is going to be 

11 MR. GALLAGHER: We got a grant last June. Jeff, 

12 aren't we up to date now on inputting in the computer? 

13 MR. GIRISTIANSEN: Pretty much, yes. 

14 MR. GALLAGER: We have all our personnel time I 

15 sheets, all extraneous costs, and. evetything going into 

16 these accounts on the computer now. The consultants will 

17 start feeding their personnel reports, and so forth, and 

18 go right on to be identified by their nu.zter. So we will 

19 have for them each two weeks or each month their labor 

20 amount charged to that particular task against the budget 

21 and all that. kind, of stuff. 

MR. ZIEGLER: I have got a point in time around 

75 percent, 80 percent mark, you should have like a super 

24 look at it. with the. consultants. When you have only got 

so much money left TiOW now it is the finish line. 

I 
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MB. GALLAGHER: Right. We have or will have -- 

I know we have it in some contracts, that they are to 

notify us at the time they cross that 75 percent line so 

that we then have a great big review. 

Are you going to make it? Although we ought to 

know before then whether they are going to make it because 

we are looking at th ese guys constantly. 

MR. HOPPE: The gross network that is made by 

ways and structures, station design and subsystems design 

should also be coordinated with the consultants on those 

three divisions and an agreement., if possible, auto ngst thosi 

conuJ.tants as to the network because ihvatiably if one 

is falling behind, you will have excuses that he blames 

on the other two. 

MR. GALLAGHER: Yes. Well, I believe we require 

a xnthly report from each guy. 

MR. CRAWLEY: Yes. 

MR. GALLAGHER: By tasks and subtasks as to where 

he is and vhat his reasons are. for being so far ahead of 

the game or so far behind it. 

MR. HOPPE: Well, he doesn't prepare the base. 

Then he will say that is your base, Dick, not mine.. 1 

knew you were wrong and I ant Eight... So he has got to be 

in on preparing the base 4ocuxent and ag±eement to the 

base document. 
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Then if he deviates from it, then you can ask 

him why and. he doesn' t have the excuse that somebody else 

made up the rules of the ballgame. 

MR. CRWLEY: Sort of a management-by-commitment 

type idea? He has to participate before he can claim that 

he understands it and he can abide by it. 

MR. HOPPE: Right. 

MR. CHRISTIANSEN: I think we are having them 

all do that riqht how. The thing that we haven't addresse 

to them in any detail but we have talked in generalities 

is getting that interface document between the three big 

general consultants. They are all going to have to sign 

off on that, but the individual inputs will come from each 

consultant with modifications as we see fit1 but they 

will generate it. 

MR. GALLAGHER: We have asked them to show us 

in their response to our proposals where they are going 

to be dependent on somebody else for what and at what tim 

in their process. 

MR. GRAINGER: But also to flush out the existi 

WBS, Eight? 

MR. GALLAQiER: Yes. 

MR. GRAINGER: So they will have worked the 

problem to the neAt level of detail. 
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It is kind of like we said eatliet The' 

become a part of it. 

MR. HOPPE: Well, it is more prevalent in 

constructtor contractors where the construction contractor 

knows that in. order for him to finish his job he is 

going to have to work closely with another construction 

Contractor.. 

MR. GALLAGHER: Yes. 

MR. HOPPE: Invariably, what he does is tr' 

tO set up a CPM schedule that will throw roadblocks in 

the way of the other guy. This is why we have toget the. 

two of them together and get an agreement before we start 

so that one of them hasn't purposely designed the 

schedule on his job to thtow a block at the other guy. 

MR. GALLAG1R: Well, I think that is the 

purpose of our network diagram as we expand it in more 

detail. it is kind of general now, but as we get more 

detail froftt the consultants, we will expand this WBS 

or the network diagrt rather and that will show each 

task ad .subtask, the start date and the end date and 

who is responsible as well as the cost account number, 

work breakdown number, whic.h are the same thing and 

they are all going to have this, and they are going to 

see who is dependent. on who before this thing can get 

done 

S 
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1 I think, don't you, that ought to work? 

2 MR. HOPPE: If it is completely integrated, 

3 yes. 

4 MR. CHRISTIANSEN: Let me asic you, do you 

5 think it would be wise on our part, as I mentioned awhile 

6 ago, to have them all sign off On that one master inter- 

face schedule so at that point in time their individual 

8 inputs, they now see how that plays against the Ways 

9 nd Structures' guys, against the station guy, and so 

on; and at that point in time they see ho we, the 

ii, project, have tied that together and go back and say 

12 now here is all your consultants' input, speak tip now 

is or forever hold your peace, at least for another week 

or two and sign off on this, and their input is basically 4 

'5 one-third of what they are saflng there? They have 

16 had a part in doing the detail. Now they are signing 

17 of f on the interface. 

18 Do you think that will go a little ways 

19 towards what oü are asking? 

20 MR. HOPPE: I dontt know whether you have to 

21 go to a formal sign-off. 

MR. ZIEGLER: I would make them sign. Thea. 

I would frame it and put it -- I really would. I would 

24 frame it. I would get a big blowup and I would put it 

25 right on the wail where you are going to hold your conttol 

riu is 
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meetings with these fellas once a mbhth or whenever. 

MR. GRAINGER: You don't need a blowup, George. 

It is already big. 

MR. GALLAGHER: All we have to be careful of 

is that some fault of ours isn't fouling up the schedule. 

MR. ZIEGLER: It will. Nbbo&y is pe±fect. 

MR. GALLAGHER: Or somebody' S approval or 

getting a clearance from the County Commission or some- 

thinq like that. 

MR. CHRISTILNSEN: This should be to their 

benefit to sign off on that because if it is sotething 

from the District's standpoint, they can see that docwnent. 

I have set my commitments. 

MR. CRAWLEY: I wonder if we are ready to 

move on to the next topic.? 

MR. ZIEGLER: You can generate a lot of 

information but don't be afraid to change it because 

a thing like this grows like topsy-turvy, and you can 

be swamped with reports that you really lose sight 

of.the job. 

MR. GALLAGHER: Well, that is going to be 

one big job, to synthesize these things and give 

diffete±tt levels of reports to different levels of 

management so that we don't -- We have got a book now 

that is that thick full of computer sheets for evet 

ii. 
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one of these things, and I can't look through a thousand 
I 

2 sheets. 

3 MR. CRAWLEY: It sure would be nice to know 

4 what the hell is in those things. You are just going 

to have to explain that to us one of these days. 

6 MR. GALLAGHER: If we get a management report 

out that condenses things where everybody can see what 

8 they are interested in, those ar their responsibilities 

Cl and those are the things they have to account for and 

10 I have to account for -- 

MR. ZIEGLER: And those are the things UNTA. 

12 will probably be looking for because UNTA cqmes to us 

every three months. It is called a quarterly report. 

We give it tO them. 

§ MR. C}ISTIANSEN: Before I walk out, could 

5 16 I ask a favor o.f yOu gentlemen, to somehow either leave 

17 a name and phone number with Jim or somebody of your 

3 18 program manager, my counterpart in your organitation 

.3 5.0 I could just talk to him informally once in awhile? 

MR. ZIEGLER: Have you got a card? 

21 MR. CHRISTIANSEN: No. 

22 MR. HOPPE: I will have to send it because 

I have no phone numbers. 

24 MR. CHRISTIANSEN: I can give you all my 

name and a temporary phpne number if that would be 

'0 
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1 easier for you. 

2 [Brief recess.1 

3 MR. GALLAGHER: Well, that system we gOt 

4 looks pretty good from here. i just hope when we get 

5 right into it. it works the way it is supposed to. I 

6 kind of think it might. I have got high hopes for it. 

1 MR. ZIEGLER: What is the probability? 

8 MR. CRAWLEY: The control system is going 

9 to tell us. It is going to give us a ran4e of probability 

10 of how it is going to work. Maybe we ought to ask it 

11 that. 

12 MR. GRAINGER: I think you need some pop 

13 quizzes for your various anagets, and every once in 

14 awhile you give them a pop quiz on the system. "Where 

15 are you?" You know. See if they use it. 

16 MR. GARDNER: A Ouija board. 

17 ML GALLAGHER: What is yoU± next question, 

18 Jim? 

19 MR. CRAWLEY: Well, i don't know. What 

would you like to talk about? I guess next on tlie list 

21 is risk and liability. We skipped over otganizational 

structure and that type of thing. Maybe we can just 

2.3 defer that. 

24 MR. GALLAGHER: I think they know enough 

25 about our organization. 
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1 MR. GRAINGER: They might conunent on it. 

3 2 MR. GALLAGHER: They already did, and I folios 

3 what they told us in San Francisco. 

MR. HOPPE: I think that. yOu ate going to 

s be very busy pulling the three, eventually four, plus 

6 all the specialty consultants together. 

7 MR. GALLAGHER: Well, they don't all report 

8 tome. 

4 .9 MR. HOPPE: No, but your three divisions. a- MR. CRAWLEY: He just has to coordinats three 

ii guys or sé'en guys maybe. 

-u MR. GALLAGHER: Well, I have three guys and 

13 .sys-teths engineériñg analysis which is four. Those are 

14 really the guys, and then project control is supposed 

'5 tohelprhedothat. 

16 MR. HQPPE: Well, the specialty consultants, 

1 17 who do they report to? 

18 MR. GALLAGHER: They report directly to the 

19 division or section head that they ate retained for. 

S MR. CRAWLEY: As do the three general 

n consultants. 
V 

MR. HOPPE: But pulling these three divisions 

23 plus your administrative functions and your prog±am 

24 control, it is going to keep you busy. 

0 25 MR. GALLAGHER: Oh, the administrative fellow 

'0 
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1 is supposed to tell me what I have to do that way and 

2 keep the office and everything running smooth. I don't 

3 see how I could if I waxte4 to know what is going on 

on the job, I. can't avoid dealing with the three divisions 

5 
plus systems analysis. I wouldn't know what is oing 

6 jf I didn't. 

Whether we have to meet weekly or biweekly 

8 or twice a week, semiweekly, I don't know yet, but we 

will play that by ear. We. will have to meet often enough 

10 so that. we know what is going on. That is all. 

11 MR. CRAWLEY.: Frank, ho does your organiza- 

tion look.? Does it look different than that one? 

MR. HOPPE: No. 

q14 MB. CRAWLEY: How do you work it? 

MR GRAINGER He is busy, too. 

16 MR. ROPPE: It doesn't work that smooth. 

1 17 MR. GALLAGR: Nb. That is true. 

18 MR. HOPPE: WIth the civil constructj.on end, 

1 re1ly find myself dealing over into the systems -- 

What you call the systems design. 

21 MR. CRAWLEY: Systems analysis? 
£ 

MR. HOPPE: No, not systems analysis, sub- 

systems design division Ii. There is such a close 

24 coprdination between those three things that -- 

MR. GALLAGHER: Well, I expect Jix an4 Bill 

. 

a. 
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1 Rhine are going to he our deputy chiefs for subsystems. 
I 

2 It was of ficial today. I expect Jim and Bill Rhine to 

3 work just like that between them., and they will coordinate.. 

4 their consultants to work that way, too. 

5 ?. GARRETT: I got a feeling that., Dick, 

6 by the time you get ready for construction you will be 

7 ready to appoint possibly one of those three to handle 

8 your es.ign services under you because then you will 

9 have additional interest 

10 MR. 
. GALLAGHER: Riqht, agreed. At tMt time 

U that would take place and we would have then a design 

12 group, one guy and a. cOnSt±uction one gUy. That.. plus 

13 community relations and interagency stuff will occupy 

14 me and then some. 

15 MR.. ZIEGLER: I can even almost see a deputy 

16 under you because your time is going to be very -- 

17 MR. GALLAGHER: Probably two, one on design 

18 and one on constrUction. 

19 MR. ZflGLR: I mean even right now just 

20 one deputy under you. 

21 MR. GALLAGHER: WeLl, I do have authority 

for an administrative, high-level administrative help, 

23 and I am in the process of trying to get that person 

24 board right now. 

25 MR. ZIEGLER: Yot have to play that by ear 

* 
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because you are going to seek that when these three fellas 

2 want a decision, and ioU a±e nOt always going to be around, H 

jUst to keep the transition and the information flowitg 

to you yOU may wäñt sofuebody to act. in your place. 

MR. GALLAGIR: We will play it by ear. 

6 MR. HOPPE: You may want to delegate. somebody 

7 the authority to go tp all the cocktail, patties and things 

.8 like that. 

9 MR. CRAWLEY: I Usually do that pretty well. 

10 You always look for volunteers, don't you? 

MR. GALLAGHER Yes.. I forgot what I was 

12 going to say. it cOu] n't be important. 

13 MR. CRAWLEY: Sorry about that. 

14 MR. GALI4GHER: The. thought of that. 

'5, MR. MC CUTCHEON: Who is your interagency 

16 worker here? Who negotiates agteementS and who goes 

17 out and works with the City of evely ..11s -- 

18 MR. CRAWLEY: We. are going to have AST'RA 

19 agreements negotiated with the City and various railroad 

companies, and that is going to b.e me.. 

21 MR. HOPPE: Do you have legal help? 

M. CRAWL: We do have 1eal help. 

MR. GALLAGHER: Yes. 

24 $ CRAWLEY: .1 think we hate. legal help.. 

25 MR. GALLAGHER: We are supposed tO have it.. 

ES 
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The Board granted a position fpr an attorney just for 

2 us and to serVe our needE, and we are gaing to need more 

than one before too long.. 

4 MR. MC CUTCHEON: He works for you? 

5 MR. GALLAGHER: Yes. Actually we can talk 

6 directly tO him and back and forth, but if there is any 

ajor things he has to check with the general counsel. 

e He is on the general counsel's payroll, but he charges 

4 us thE his setQi ces. It wotks pretty well. .1 think 

before too long we may have to have him directly on our 

staff, but a lot, depends On hOw the new qener-al mahEg'er 

12 looks at things, how he wants to go about that. 

13 Generally, I desire to keep the District 

14 a District by using existing District serv.ces' wherever 

they are available and not trying to create a whole 

o j 16 separat.ê deal. 

it MR. GARRETT: Does the District have a 

C 
18 contract adtflnistrator? 

3 19 MR. GALLAGHER: Well, they have one but he 

is doing all kinds of contracts for the bus side of 
t 

the house. &d we are de±iñitel' qoing tO have to have 

j a.contract administration section when we get into 

construction prior. Well, also we will have to set 

24 up a procurement office before we get into consttUOtioñ. 

5 We are figuring on tFt down 1e road. 

S 
'0 
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1 MR. HOPPE: Well, when you get into final 

2 design, are you going to have section designers? 

I MR. GALLAGHER: Probably. 

4 MR. BOPPE: Well1 you may want your contract 

5 administrator around then becaüsé you have a multitude 

6 of desj4n cont-racts. 

7 MR. GALLAGHER: Thu are right. Well6 I Was 

8 figuring on setting that up and then the last stage of 

9 preliminary engineering. We have had kind of a tough 

10 time and still are in some cases because some of the 

11 District people feel like they are competent, fully 

12 qUalified to do a lot of these things that the.' haten't. 

13 done before, but they don't like, the idea of somebody 

14 else. doing them. 

15 We are kind of going through an adjustent 

16 period here, but so far we are doing it without shedding 

17 too much blood on either side.. 

18 MR. DOUGHERfl: Dick, would you explain how 

19 you are going to have one of your consultants act as 

the interface with all the rest? 

21 MR. GALLAGHER: Well, in. our RFP we said 

we ay select one of the general consultant.s to act as 

a. coordinator between all three, and that could also 

end up being -- We could say that our systems analysis 

Eection, systs engineering analysis. section would serve 
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1 that fUnction or the Oonstiltant we get in the systems 

2 analysis section to help them carry put their respon- 

sibilities. 

4 Like a few other things, we kind of wanted 

to play this b ear foE awhile, get these three consul- 

6 tants aboard and shake them down, shake down the system 

analysis function and kind of see which way we ought 

to go, whether we ought to select one of the three 

generals or whether it ought to be the systems analysis 

10 consultant or whether we ought to give that sponsiiIity 

to our systems analysis staff assisted by his consultant 

12 as they need. That is the function of the systems 

13 engineering analysis group, to make sure that. all these 

14 damn subsystems work together. How does that grab you? 

15 MR. ZIEGLER: It doesn't grab me too strongly 

16 there because you have a systems analysis group here -- 

17 that is Jeff, right? 

18 MR. GRAIt4GE: No. 

19 MR. ZIEGLER: Oh, that is McFa±land. 

20 MR. GRAINGER: It is really a technical 

21 fisnction similar to this except it is i±t overall areas. 

MR. ZIEGLER: Then it may work. 

MR. GRAINGER: They will have a contractor 

24 that could supervise. 

MR. GALLAGHER: What we want to do is leave 

I 

S 



4 

Ii 

* 

II 

48647 

U, 

1 
1 

I 

4 

'3 

S 

383 

1 ourselves the optiOn o.f goihq one way or the other, 

2 however the thing shakes down. We didn't want to close 

off any avenues there and leaVe us go ihichever way looks 

to be best. What else do you want to talk about? 

MR. CRAWLEY: HOw aboUt risk and liability? 

6 MR. GALLAGHER: Yes. What about tat? We 

are going to have a meeting here, aren't we.? Russ 

8 has arranged for somebody from someplace to come out 

and meet with us and our attorneys on the. subject of 

10 risk analysis in the near future. 

MR. CRAWLEY: And wrap up insurance. 

12 MR. GALLAGHER:. Excuse me, wrap up insUrance. 

13 MR. bOUGHERTt: Dave Ashley probably, right? 

MR. GALLAGHER:. TJNTA guy, right? 

DOUGHERTY: No. I think he did some 

16 studies, Dr. Dave Ashley. 

' MR. CRAWLEY: That is the- guy. 

18 MR. GALLAGHER: Frank, you don't like wrap 

19 up? 

MR. HOPPE: I don't think up works the 

21 way the salesmen say it does. When you get wrap up 

insurance with a good cØntraçtor, it works excellent. 

23 But you can very easily, and you probably will, have 

contractots that forget insurance and just want to qet 

25 the damn work done. They are sloppy. Their safety 

a. 
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1 programs to them are a milestone around their neck. 

2 You have to then start bringing up your own 

3 staff of safety analysis people who are constantly brow- 

beating these fellows about putting up handrails and -- 

S I was going to say UMTA,: but I don't mean IJMTA 

6 OSHA rules and regulations. 

7 I adthit that cu qet a ptemium back if you 

8 have a fairly good safety program, but I have always 

9 drawn it as an analysis to paying inôme tax. Comes 

April 15th, you make out your income tax and you ay 

darn it, I got $300 back, but you never look at. the line. 

12 You have paid them 500. The premiur comes back directly 

13 to you, but you may well get the premium back in little 

14 bits. 

15 MR. CRWLEY: Frank, in your opinion, is 

16 there any point in considering any type of wrap up 

17 insurance for the design consultants rather than depending 

on the separate E & 0 of each of the three con.sultant.s 

19 we have? 

MR. HOPPE: I don't think much of E & 0. 

21 It is kind of like trying to nail jelly: to a wall. In 

my program, I t.hink the biggest problem has been omissions, 

23 but to prove that an omission that you put mon the 
24 job by a change order costs you any more than if it was 

put in on a bidding process is impossible to do. HI 
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I MR. GALLAGIR: Unless you have to ±edesign 

2 as reü1t of this omission, redesign something else? 

8 MR. HOPPE: Redesign or tear something down 

4 in order to get it up. 

s MR. GALLAGHER: We are talking about design 

6 floW. 

7 MR. CRAWLEY: Just the design phase.. We 

8 won't be. bui.ldinq anything for awhile. 

a MR. HOflE: Well1 you don't know if there 

io a±e errors and omissions unless you start to build it. 

ii MR. GAR . REfl: You have got no E & 0 until 

12 you get into const±üction. 

13 MR. çRAwIfl: Btt som e of these drawings 

14 and 'qhatnot will be ,cafried over into the construction 

15 phase:, that is true. You may ot know it until you try 

16 to implement. that drawing or directive or standard. 

MR. GALLAGHER: That reminds me, speaking 

18 of that for a second, these directive drawings, you guys 

19 have all done them, all of you, and you have paid a lot 

20 of money for them, doing these directive drawings. 

21 Frankly, what I wanted to do was look at all of your 

stuff where we wanted .a directive drawing on something, 

23 get yours and Atlanta's and everybody else's and look 

at .it, see which one we like or which one we could make 

25 what we want with the least number of changes to suit 

a 
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1 us and give credit, show the source and then modify it 

4 
2 and put our title block on it instead of paying a consultanl 

to redraw the whole damn thing when so much of it is 

4 maybe standard. 

5 What do you th4S of that? 

6 MR. GARRETT: Are you talking directive drawings 

7 or standard drawings now? 

8 MR. GALLAGHER: Directive,, standard, same 

9 thing. 

MR. ZIEGLER: They are different thinis. aMB, GALLAGHER: Define it then. 

12 MR. ZIEGLER: A directive drawing as far 

13 as my definition is -- we were talking about underpinning 

N this morning and the critical buildings -- that would 

15 be a directive draiing if we designed an underpinning 

S 16 method and told the contractor to build it this way. 

17 That is my definition of a directive drawing. 

3 18 MR. GARRETT: It is not mine. 

MR. GALLAGHER: That is. a design drawing 

S 20 as far as I am concerned. 

21 MR. GARRETT: 4 directive drawing that we 

£ produce is a drawing that we intend to be used by the 

23 section designer or stage designer suci that each 

24 designer has the same set. of instructions.. Re can take 

that piece of that drawing and bodily put it on his 
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drawing and employ it. or he can modify it slightly. We 

look it over to see to it that it works well. 

MR. ZIEGLER: Give rae a for instance. 

MR. CRwLEY: Directive drawings can be 

changed. Standard drawings can't.. 

MR. GARRETT: If we are going to use a 

standard tunnel liner, precast tunnel liner, we design 

it once. It is done by one designer, and that is a 

standard drawing. He has no alternative. except. to pUt 

that into his set. of drawings just that way. We have 

responsibility for it, not he as a designer. 

MR. ZIEGLER: We call that a standard drawing. 

MR. GARRETT: So do we. A directive dtawing 

would be a drawing to indicate a layout of an electrical 

substation room for te normal size equipment.. If he 

had to enlarge it for some other reason over these 

dimensions, he is free to do that if he explains the. 

reason why he wants to enlarge the room. 

MR. ZIEGLER: '±hat is a direction to him 

that you want it built this way. It is sii1a.r to what 

I said ip the first place. 

MR. GARRETT: The directive drawings are 

not passed right through to the cont±actO. They are 

generally modified or picked up bodily and put on his 

own drawings so that the designer takes credit for it. 
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I MR. GARDNER: Or a bench shaft. or something 

2 like that. 

3 MR. GARRETT: Yes. 

4 MR. ZIEGLER: You guys take a crack at jt. 

5 MR. GALLAGHER: Why should we do all these. 

6 things over again if we like drawings that we get frbm 

7 one or the other of you and maybe make a few litte changes 

S and give credit for it, put it on our title block and 

9 say tO our guys that is our drawing? 

10 MR. GARRETT: The public paid for this once. 

11 Don't give us credit. Just use it. Everybødy else has 

12 been doing that over the years. Go ahead and do it too. 

is MR. HOPPE.: He had paid 80 cents on the buck 

14 for ±t at least once. In our case probably 80 percent 

is of the time 'ou. paid it twide. 

16 MR. GRAINGER: If you don't do that, Dick, 

17 the consultant will do it fOr yoU and dharge you. 

18 MB. HOPPE: The thing is when you get your 

19 first set of standard criteria and so forth in there 

20 check and make sure they don't turn around and éa 

21 MTA $altirnore which I got, it said the District government 

V shall approve. I feel anything that Baltimore has 

23 developed that may be of use to Lbs Afl4eles, Houston, 

24 Detroit or anybody else, they are welcome to it. 

25 MR. GALLAGHER: You always have been that 

iis 
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way, all of you. I know that. 

MR. GARRETT: While we 

I would suggest that in your design 

work -- this iñcludeE your generals 

the basic contract is a requirement 

produced by that consultant is your 

MR. GALLAGHER: That is 

389 

±e on. the subject, 

work:, all your design 

as well -- that in 

tlat all work product 

property. 

one of oUr regular 

requirements. 

MR. GARRETT.: The' will write. in that they 

cOntrol it, consultants, and keep. it. 

MR. GALLAGEffiR: We sa it is our property, 

but we let them make copies if they want to for their 

use. 

MR. DOUGHETY: Cart we go back tp one issue 

that you were talking about earlier, about risk insurance? 

I think there is a great opportunity to get some good 

inpit frOm everybody here. 

MR1 HOPPE: We wrappe4 up a general consultant, 

a general sales cansultaht. Our construction manager 

plus all our prime contractorsE tir subcontractors 
were in the wrap up insurance.. 

MR. GALLAGHER: Designers as well as 

construction people? 

MR. HOPPE: We did riot do the section designers 

We wrapped up the. general consultant and the soils man. 
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The impact of that, I don't really know. E & 0 insurance 

2 in the past has been darn near impossible for designers 

to get, especially soils people.. It is very expensive. 

Rarely our claims filed against it, very rare occasions... 

As far as your contractors are concerned, 

6 
as I said a few minutes ago, it does lead sometimes to 

sloppy work because they know that you are flying the 

0 premium and they are rot. We have gotten into the argu- 

ment with construction contractors as what is an incident. 

A contracto± was working nights right alongside of a 

big building with glass. Every time he swung his boom, 

12 he broke a pane of glass. It was $600. a pop. He tued 
13 around, and he said well, if I broke 10 of them in one 

14 
night, that is one incident. We said no. Each tie 

you broke one unless you broke two at the same time, 

16 that was a single incident. 

17 A contractor turned around and picked up 

an electric cable and a water line all at the same time. 

He said that was one incident. We said no, each utility 

20 
is an incident.. So you get into these type of 

MR. GALLAGHER: Did you win? 

MR.. HOPPZ: Yes. We Won. 

MR. ZIEGLER: In other words, you had a 

24 deductible in each incident. 

MR. HOPPE: Right. Unfortunately, the 
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1 deductible was too small. It Was $1,000 per incident. 

2 MR. ZIEGLER: They can nickel and dime you 

3 to death with $1,000. 

4 MR. GALLAGHER: What do you think, the minithtim 

S ought to be? 50? 

6 MR. HOflE: You Can't even turn around and 

7 pave your own driveway for $2,500 today, and I think 

8 it should be up to about $5,000.. 

9 MR. GALLAER: At least, if not more.. Well, 

10 what do the rest of you think of wrap up insurance? Do 

11 you use it, George? 

12 MR.. ZIEGLER: No... We tried to use it about 

13 two or three years ago andwe took bids. That is another 

14 point.. If you are going to have wrap up insurance, take 

15 bids, and take bids even frqm the brOker who is going 

16 to handle it right down the line, but it got into the 

17 political realm because -- I will put this off the 

18 record. 

19 [Brief discussion held dff the record.] 

20 MR. ZIEGLER: I have no direct experience 

21 except from that. 

MR. GALLAGHER: Bo, 'ou liked it.? 

23 MR. MC CTJTCHEON: We were, I guess, the 

24 originators 0 wrap up. The contractors uniformly, 

I never heard of one of them that liked it. They: went 

a 
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z along with it., of course, the bidd-ing document. The 

2 engineers were covered. Of course, we had the section 

designers or subcontractors or with tbe joint venture, 

so they were covered.. Everybody was covered. 

5 We wound up the proj Oct by everybody suing 

6 each other for damages, and so forth. So that comes 

7 out with the wrap up. 

8 MR. GALLAGHER: Is that right? They all 

9 ended up suing each other? 

10 MR. MC CtJTCHEON: Well, the Westinghouse 

ii and-- 

12 MR. GALLAGHER: Oh, yes, I remember that. 

13 MR. MC CUTCHEON: Then there were several 

14 of the contractors that were in the suit. It is cOnstruc-1 

15 tion contractors that I am talking about. I don't know. 

16 I agree with Frank that just trying to get the individual 

17 engineer to get errors and omissions is just a big problem 

18 and a lot of it has to do with the way you frame your 

19 liability clause and your District contract.. The lawyer 

will want to. put the enti-re blame on everybody. No 

sharing of risks. Unless you have some say on. that, 

n it can get out of hand. That has been our experienpe 

23 reclently. 

24 We don't have wrap up anymore. We jtist have 

the standard contract. 

*/'I 
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MR. CRAWLEY: Ba, ôñ the ë±-rOtE and OmissiOns 

2 insurance., would you say -it would be wise for us to 

S Eequeàt that -froth our consultants, or shall we omit it? 
How would you handle it? 

5 MR. GALLAGlR: Dutinq PE, I wouldn't think 
6 we would need it 
7 MR. MC CUTCHEON:: The way yOu start out, 
8 you have the ]4ability clause that the District's legal 
9 department and others draw up and say this is our advice 

io to you as towhat you should do for the risk involfld, 
II aid they re4uire you to get errors and omissions or require 
2 the engineer to get or show evidence that they have eErors 

13 arid othissions insurance. So if he has already got it, 
14 fine 
15 MR. CRAWLEY: He just has to give a ce;tificate 
16 and it doesn't coSt him ahythinq? 

17 MR. MC CU'rOHEON: tf it isn't e.bug to 
i8 satisfy you. 

19 MR. GALLAGHER: We don't need errors and 

omIssions ring PE, do we? 

21 MR. ZIEGLER: I don't know. 

22 MR *OPP: They claim you do. We have had 

r23 cloftswitants cbrfte back and turn around and say well, i-f 

:24 we turned around ar developed a critaria that is even- 

25 tuall-y shown to be in error during preliminary engineering, 

a 
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then we are -- 

MR. CR.AWLEY: 4n4 we are going tp develop 

3 standard specs, so t think you might need it for that. 

4 MR. GALLAGR: BUt we are goi.ng tp Sign 

off on the criteria and we are going to sign off on the 

6 stUsdard spebs. What the hell can we hqld the consultants 

for? 

3 MR. HOPPE: You sign off on the construction 

documents, too? 

10 MR.. GAIflGHER:. Yes. 

MR. ZIEGLER: That is an intereSting point. 

My feeling is that you ought to have them. 

'3 MR. GALLAGHER: Is that part of ovarhad, 

14 or is that a separate billable item? 
. 

is MR. CRAWLEY: It is part of the.r overhead.. 

16 If we want additional which I think we have aske4 fot 

too ruch, then we have to ne4otiate it down. I put 

18 15 million dollars in for insurance just becaUse -it seemed 

19 like a good number at the time. 

20 MR.. MC CUTC1ON: Well, it has been oUr 

21 experience recently. that the engineer-s will kick and 

scream about the E & 0 iñsurancè. If they think, it is 

unreohab1e:, why, they will tell you an4 sp forth. I-f 

24 they have something that is standard with a standard 

deductible, and so fOrth, there is ft paflicUlar proble; 

0.1 
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but. what they have come back at us with, the way we frame 

our liability and damges -- 

MR. CRAWLEY: We have had trouble with the 

indemnity -- 

MR. MC CTY2CHEON: Indemnity, tes. 

MR. RICHARDS.: Couldn't I ask a question 

here? This letting the contractot get. his own insurance, 

of couse the clontractor's position is that that is part 

of his stock and trade, but from our side of the fence, 

it seems to me this is one area where we can s.epar ate 

the men from the. boys, and I see the biggest problem 

really in the small business requireents o.f UMPTA because 

it is those people that have problems getting their 

insurance. It isn!t the large well-established firm. 

So this really relates to MEt, s±uall business. 

MR. CRAWLEY: Well, that is a different subject 

We are talking about the generals. The ME's will be 

subconsultants to the generals, and as such they may 

or may not require the sane amount of E & 0 instance 

or may not have, any insurance requirernents. 

MR. RCHARDS: He may not be able to get 

it at all. YoU must recognize 

MR.. CRAWLEY: Since we are only contracSg 

with the generals and not necessarily the MBE's, we are 

asking the generals to require tht insurance. 

.'1 
.,ILt.-. 
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MR. HOPPE: They have enough trouble trying 

to supply E & 0 insurance to themselves without trying 

to supply it to a subcbnsultant. 

MR. CRAWLEY: That is what I am saying. I 

not sure that we ca±é whether the subconsultant has 

E & O insurance. I think we leave it up to each o:f the 

generals to decide whether he thought he heeded that 

prOtection if he was going to incorporate the ideas and 

designs of his minority subcontractors, and I think that 

matter would be between the general and his subcontractor, 

not necessarily between the District. 

MR. GARRETT: It. is between the general and 

his insurance carrier. I don't think the insurance carrier 

for constiting firms is going to expand the ntbrella 

and pick up another firm for the sane fee. 

MR. ZIEGLER: Well, I sort of tend to agree 

with Jim. I sort of go along with you. 

MR. CRPWLEY.: Somebody else has got to deal 

with him. I don't know who that soiqebody else is.. It 

is either the general or his insurance company or maybe 

he doesn't have it at all. 

MR. GARRETT: Your contract is with the prime 

designer. I can't imagine him coming along and letting 

someone else do a piece of the work unless he passes 

on the same requirements to the people that help him. 
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1. MR. GRAWLEY.: That is his option though. 

2 MR. HOPPE: One thing is like this underpinning 

3 job. You can't give a consultant, which is a prime factor, 

4 an impossible task. The impossible task may be to turn 

5 around and farm out a certain percentage of his design 

6 to a minority finn that cänhot. supply insurance. 

7 MR. GARRETT: We don't have any problem in 

8 Washington. We haVe got an MEE progrfflft for designers 

9 and we don't have them under our wrap up program in 

10 Washington. We don't have any of our designers under 

11 wrap up. They procure it themselves. 

12 MR. ZIEGLER: is there strong pressure that 

13 you fellas have any leanings toward wrap tip in the 

14 construction program? 

15 MR. CRAWLEY: Quite ftankl', I haven't thought 

16 about it. in that amount of detail yet. I have been 

17 concerned with how we get the necesnry insutance or 

18 if we need that insurance during the preliminary engineerin 

19 phase and then as we get into PE, we would. make some 

20 decision abotit what we wanted to do for insurance or 

21 wrapup during the construction phase. 

MR. HOPPE::. We had the general consultant 

2! supply his own E & C during preliminary 

24 MR. cRAWLEY: How much did you ask for? 

25 MR. HOPPE: .1 don't remember, but then when 



I 

48647 

4 

C 
.9 

'I 

'3 

S 

C 
a. 

S 

= 0 
'p 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

398 

we got into the final design, we started ou wrap up 

policy. 

MR. GARRETT: Don't ask me.. It has been 

some 13 years ago. 

MR. ZIEGLER: I am not sure either. 

MR. MC CUTCHEON: I think you ought to look 

very carefully at yOur indemnity clause to be fair with 

your consultant. The legal people will tell yOu throw 

all, the blame on -- 

MR. cRAWLEY: All aôts of anybody anywhere, 

any time. 

MR. MC CUTCHEON: Any time. from here on out. 

MR. CRAWLEY: That is what it says. 

MR. MC CUTCHEON: You know in this day when 

we are trying to share the risk with the designer and 

the builders, and so forth, I think it is just absolutely 

ridiculous to go into that kind of 1anguage 

MR. DOUGHERTY: How far should that go? How 

far should the risk be assumed by SCRTD or any property 

that develops a little xiore innovative design? It really 

doesn't, let them totally off the hook. 

MR. MC CUTCHEON: Well, if you are looking 

for very conservative design, no risk whatsoever on tbe 

part of the consultant, a very expensive design probably 

this clause is great. Sift I get the te±ior that UMPTA 
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and others are interested in sharing the risk to sOme 

extent within the professional bounds with the designer 

and with the contractor so that you come out with a more 

economical d.esign and more innovative design,- and I 

think that this indemnity business has alot to do with 

it. 

MR. ZIEGLER: But UNTA never shares the 

risk. Where does UMTA.. share. the fisk? 

MR. DOUGHERTY: It shares the risk and it 

pays 80 percent.. 

MR. MC CUTCHEON: I an saying that IThIT .. 

is interested, as I gather, in better tunneling practices 

and things of that nature, but they have done a lot of 

studies on their own about how, we can get cheaper tunnels. 

MR. ZIEGLER: I agree, but when it coies 

down to the bottom line, there is no bottom line saying 

that UMPTA will be responsible for 20 percent if the 

job goes sour or anything. 

MR. MC CUTCTON: I think that TJ'.ff rightly 

says that it is the property's responsibility to run 

this.project and that they are supporting, but they are 

interested that the property delivers a reasonable and 

economical design in a cbnstructive and econotica1 

fashion. So all ± am trying to say is that the -indemnity 

ptois-ions which you write into your contract with the 
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1 Oonsultant is a very important provision. 

2 I think you have to be fair with the guy. 

3 MR. GRAINGER: George, we hate some g±a.ntees 

4 that come to us because they finished the job and there 

were a lot of claims against, the job. We have shared 

6 in some of those claims. Is that considered sharing 

7 part 0.1 risk? They have overrun the project because 

o of the claims. 

9 Let's say the ptoject is done and part of 

io the reason it ran over is there were problems. We have 

u looked at the claims, and if we can judge that the claim 

12 really belongs to the grantee because they screwed up, 

13 generally we say no way, you guys Should have been better 

14 managers. But if they had done their thing and there 

was some kind of a rational reason why that claim ought 

16 tO be allowed, we would have actually allowed that dlaim. 

17 MR. ZIEGLER: Rightly so. I think you should 

18 allOw it. 

19 MR. GRAINGER: That is why I asked that 

qUestion. 

21 MR. ZIEGLER: Share in the risk is the second 

fl step. If they forgot to put the door on the wall in 

23 the room, you wpuld take the case and rightly so, I think, 

24 of saying don't chargé me for not coming back and putting 

25 the door in the wall. That is really shating the risk 

I 
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A o the designer forgetting to put. the door in the first 

2 place.. That, is my experience with tJMTA. in New York. 

3 I am not criticizing. That is the way it should be. 

4 MR. CRAWLEY: So, I had a question for you. 

IIt seems that you negotiate a contEact and it is usually 

6 the legal people that argue over indemnity and hold 

1 7 harmless clauses. Do you feel that once those things 

8 are negotiated that you get a more or less conservative 

9 design from an engineer, from a designer based on how 

10 that cause was negotiated? I thpugbt that is what. I 

11 heard you say. 

12 MR. MC CUTCHEON: Well, I think the tendency 

E13 is to do that, yes. I think that if you are going to 

14 hold the guy responsible for any arid all thingà that 

'5 are going to happen and that sort of thing, I think thtt 

o 16 he. is going to attempt to give you a oohsetvative design. 

j 17 We had a very good case of that during the construction 

18 of the Market Street subway. We kind of put signals 

19 out to the esigher that e. had a problem with supporting 

these adjacent buildings. He atternpte4 to come in with 

a design. Re was going to go around and underpin every 

4amn thing that. came along., and it took quite a bit of 

23 negotiati-ngw it. hix tp conviftce him that we were willing 

24 to share some of the risk for anything that might happen, 

0 25 minor damage 0± whatever. 

S 
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Luckily, we were able to work out a compromise 

2 t if you ha in the language of the contact that he 

3 was going to be responsible for anything and everything 

that happened regardless of what happened, whether it 

5 was his fault or not, x think that he wouldn't have 

6 budged from that position, that he had wanted to underpin 

7 everything, and it would add a tremendous cost to the 

8 project. 

g MR. GRAINGER: I guess the next question 

is do you have a sample. cause. 

II MR. MC CUTCHEON: I wish I did because we 

can't öonvince. our legal people to modif except they 

i3 would then throw the blame on you and say well, here 

14 is what it is, but you as the businessman in making a 

is business judgment which goes against the legal principles, 

i6 therefore it is your fault. 

17 MR. HOPPE: Well, really, does a consultant 

underdesign I have found in my experience they are 

19 generally overdesigned. If something goes wrong on the 

Brooklyn Avenue subway, i.f thete is such an animal, it 

21 is New York Transit Authority that made the mistake. 

If you don't believe it, read the newspapers. Something 

goes wrong with my section 8, it is MTh that made the 

24 mistake. But it wasn't the XYZ Consulting Firm. It 

25 wasn't the ABC Construction Firm. It was MTA. So the 

S 
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authority is going to, in the public's eye, be responsible. 

for anything anyway. 

I have a.philosophy that it is about time 

that some of the. agencies turned around and took that 

±esponsibility and directed the design, but the staff 

has to be competent enough to do it. You will not get 

innovative designs out of consultants if they feel that 

they are going to have to turn around and take full 

responsibility. I went through two years of coasting 

before we qot the precast concrete designs. You can 

hear it yourself by turning around and thaking a hard 

ironá lad contract. 

MR. GARRETT: Why did you pick 15 million 

dollars.? Why didn't you pick fifty or five or some other 

number? 

MR. CRAWLEY: Well, I felt fifteen was a 

reasonable amount that most of the large generals would 

have that would be bidding for this job. I think some 

have has high as thirty. It was just more or less an 

arbitra±' number. 

MR. GARRETT; I am sure it is. We don'.t 

specify any amount in Washington as far as E & 0. insurance. 

All we want to know is dp they have it. We t' to 
minimize their risk involvement. 

Take, foE instance, underpinning which was 
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1 picked as an example. If the consultant in negotiating 

2 the contract has some concern about whether or not various 

3 buildings should be underpinned.., then in the initial 

4 negotiations o.f that contract, we do not indicate that 

5 these buildings will not be underpinned as part of his 

6 design, but his initial design effort would include 

.a report to the authority in effect spelling out his 

8 opinion on whether or not there should be certain designs 

9 employed or there should be details left to the clontractor, 

10 and so forth. When that study comes in, we in effect 

11 direct what will be underpinned and what will not be 

12 underpinned. So we are then taking on some of the risk 

13 and some of the liability. 

'4 If we direct him to underpin building A, 

15 and that underpinning fails in building A, we are going 

16 to hold him responsible; but if the bti:ilding right next 

17 to it, building N or down the block6 building B moves, 

18 then he has no responsibility. We have already identified 

19 that as beyond his control. 

20 MR. CRAWLEY: When you say you don't ask 

21 for an amount, if they have an amount -- In other words., 

they typically have some amount of insurance, and it 

23 just requires a certification from the insurance company. 

24 wy wouldn't you ask for an amount, say, for example, 

25 if they had 15 million or if they ha4 30 million? Why 
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I 
would yoU ask for less than what they already have? 

2 MR. GARETT: We are not asking fot any amount. 

F' 
a Because a man has got insurance doesn't make him a better 

4 engineer or even a qualified engineer. 

5 MR. CRAWLEY: i know that. 

6 MR. ZIEGLER: if something goes wrong, maybe 

I Vern would waift tO Sue f-or 16 million and that the 

$ consultant's responsibility to be covered for 16 iflilion, 

9 so he will go after him for the fUll sixteen. 

10 MR. CRWLEY: So then you think it is better 

j11 not to specify because it puts you in a better situation, 

12 in a better position? 

13 MR. ZIEGLER: We don't specify, and I never 

14 thought about it. 

15 MR. GARRETT: Then you are Limiting what you 

16 would go after him for? 

17 MR. ZIEGLER: What does the 15 million clover? 

- 8 MR. CRAWLEY: Errors and omissions. 

8 19 MR. ZIEGLER: For what? 

20 MR. MC cç.ON: Anything that he made an 

21 errot -or an Omission on in his design. 

I MR. ZIEGLER: Well, the violinist went through 

23 the door and b±Oke a hand. WOuld that be -- 

24 MR. MC CtJTCHEON: YOU can sue the consultant. 

25 MR. ZIEGLER: Yes, and I could go sky high 

C'0 
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MR. MC CUTCHEON: With the indemnity clause, 

the District just turns around and says that is all your 

fault. 

MR. ZIEGLER: So I am saying it is sort of 

a danger there to specify 15 i1lion dollars because I 

am not quite sure how you evaluate it. I know I wouldn't 

be in a oitiOh to say: 15 million should cover everything. 

MR. GRAINGER: But you should require them 

to have E & 0 insurance: 

MR. ZIEGLER; 

MR. GRAINGER: 

MR. ZIEGLER: 

Yes. 

Without a level specified. 

Yes. 

MR. HOPPE: Vern's description of his under- 

pinning thing is what I mean by the owner assuming some 

responsibility for either the design parametrsor what 

should be designed, what should be un4erpinned, Wl)at 

shouldn't be underpinned. 

MR. ZIEGLER: I have got a case there in one 

of our design jobs now itt Cbne Island yard, a consultant 

designed a job and he put an overhead crane in and he 

put heaters on the talls right in physical obstructions 

to the overhead crane, so I have got two useless things. 

I can't use the heater or the overhead crane. We are 

gOing to go aftet him, but I don't know -- just an extra 

work order, that type of thing. 



4 647 
U, 

1 
I. 

C 

4 

4 
V 

C 

a 
-J 

1' 

B 
Mt. 

C', 

V 
V 

C') 

V 

C 
C') 

.'C 

407 

1 MR. GARRETT:. We haVe qb±ie after about five 
2 consultants on E & 0. A couple of examples. Some of 

3 them are merely d±afting ertors, but, it is still his' 

4 responsibility. In a cut-and-cover section transi.tionihg 
.5 into a hard-rock tunnel., I think he should have had some- 

6 thing like three feet nine inches from a base line to 
7 a wall for clearance, and .he. put in one foot, nine. Tbe 

8 contractor built it that way, and then we came back with 

9 a postinstruction survey and we have gOt a wall in the 

10 way; it is not big enough. It cost us $90,000 to tear 
11 it out and move that wall back, excavate, overexcavate 

12 or actually excavate the proper line and move that wall 

13 back. 

14 Another case, somebody used kips instead 
15 of tons for specifying a bearing on a bridge. When the 

16 cloittractor put the super structure, on, it crushed the 

7 bearing. Residents didn't. notice it tight away. The 

18 ciontractor shimmed up the damn thing, then put the deck 

19 on. We looked do%èn... It was a mess. 'That cost the 

20 consultant a quarter of a million dollars. Let me see. 

21 What was the third one? 

MR. ZIEGLER; Don't stop now.., 

23 MR. GARRETT: They go on 'apd on, but invar- 
24 iably '-- 

MR. MC CUTCHEON: Did yöu win those cases? 

'a. 
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MR. GARRETT: Yes.. Actually we have settled 

2 out of court on evety one. 

S To begin with, a consultant. only has ofte 

4 thing to sell.. That is reputation. If he can possibly 

S handle a case without going to court, he is qoing to 

6 do it. 

7 MR. GARDNER: In the first case, wasn't the 

8 contractor somewhat responsible for not not-icing that 

9 that was a wrong dimension before he put it in? 

10 MR. GARRETT: Whete it was, it waSn't a straight 

Il through shot. It seems to me it was in a curve locatiOn 

12 or something. It was really hard to tell that the designer 

13 had made an error in detailing on his drawings, and it 

14 wasn't until you started to do a surrvey with your surveying4 

15 equipment that you could really tell. 

16 MR. CRAWLEY: So you got signed and sealed 

'Y plans that said build it this way. 

La MR. GARDNER: That close to being right. 

19 MR. GARRETT: Yes. 

2Q MR. HOPPE: We have some surveys going on 

right now in which the busts. in control have been 

2* horrendous, and we have just turne around and told the 

.23 txrveyor, do it over, and they havedone it over. They 

24 have done it over in some cases three different times 

and we paid for it once. I don't know whether anybody 

r&t'i. 
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1 else has noticed it, but the quality of surveying has 

2 gone down the drain. 

3 MR. DOUGHERTY: Maybe we can move on I think 

we are statting to bark down the wronq tree. 

$ MR. CRAWLEY: On the subject of payments, 

6 àrti nOt. teally sure -- 

7 MR. DOUGHERTY: How about if we jump down 

8 the. line, to value engineering? 

MR. CRAWLEY: Payments is something we ate 

10 going to face when we negotiate our contracts, an&that 

is the retainage that you might keep from the general 

12 consultants. Have you all done this before?. Is it 

useful to keep that retaina4e, and how long do you keep 

24 it and how much do you keep?. 

15 MR. HOPPE: We started off, we kept 10 percent 

16 to 50 percent of the jOb and then we kept zero from there 

17 on so it end.ed up at 5 percent. One .thinq to keep in 

18 mind about retainage and also mobilization, if you are 

going to give him any mobilization funds, in today's 

20 ñtarket where the average business is going out and has 

21 to borrow money at 25 percent, you can turn around and 

get a savings, on your job by keeping less retainage. 

23 Every penny that they borrow, whether they are paying 

24 25 cents on the dollar, he has got to get that money back 

someplace. 

a 
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MR.. CRAWLEY: Well, what do you feel is the 

philosophy of keeping that retainage, and is it doing 

what you think it is going to do? 

MR. GARRETT: May I ask what you are talking 

about as far as payments in retainage are concerned? 

Are you talking about general cOnsultahts? 

MR. CRAWLEY: General consultants. 

MR. GARRETT.: Are you going to be handling 

these contracts on a cost-plus fixed fee arrangement 

or on what basis? 

MR. CRWLEY: Cost-plus fixed fee. 

MR.. GARRETT: Then you really oughtto pay 

the man just like Frank said. You ought to pay him hjs 

coat and the only thing you ought to be talking about 

retainage is on the fee. Then you are going to wipe 

the slate clean annually when you renegotiate the contract 

and he gets his money then. 

MR. CRAWLEY: I agree with you.. You should 

retain the fee. But what good does it do you to retain 

that fee? It is onl' afew dollars 0± a few thouEañd 

dollars. boes it do any good? 

MR. HOPPE: I dont think you get any good 

out of it in the preliminary engineering at all. 

MR. GARRETT: I think the only thing that 

really, as much as anflhing, would be your board Of 
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I 
directors is going to ask you if any probl develop 

2 with the designers, and you go public and you are not 

a retaining S0e piece Of it to protedt the inte±est Of, 

4 the District, you look awfully bad. 

MR. CAWLEY: Is 10 percent syflficient? 
I 

6 MR. GARRETT: That is what we go by, 10 percent. 

7 MR. MC CUTCHEON: 10 pertent of the fee? 

a MR. GARRETT: OE the fee which amounts to 

4 1 pe±ôeflt Sihce the fee iS no±thall' 10 péroènt 0± lesS. 

io It is a token holdback. 

ii MR. ZIEGLER:: That SOunds reasonable. to me. 

C u I think I wouidhoj.d back the retainage also. 

13 MR. CRAWLEY.:. If we negotiate a 20-month 

14 contract, do we hold that tetainage for the entire time 

§ 15 or Ubtil a. pOstad1t iS dOne or fOr a i/ear or hOw lonç? 

0 16 MR. GARRETT: After you have passed the mi4- 

j 17 point, yoU ±aa11' oUght to check if the contractor is 

is doing a good job for you. Maybe you can reduce it to 

19 5 etcent. of the. total just like you do on a construct-ion 

S S contract. 

21 MR. LEE: You must have a prog-tess payment. 

22 Have you been paying them by month? 

23 MR. CRAWLEY: Yes. 

c2 
2 MR. LEE: And retaining a percentage of that? 

0 25 I think the standard State contraôt iS iO percent if I 
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recall right. 

MR. CRAWLEY: Of the fee also? 

MR. LEE: Constr:uction. 

MR. MC CUTCHEON: This is design. 

MR. LEE: Well., the limit to the fee, not 

to the costing. 

MR. CRAWLEY: Enough On that one. 

What is the next one? 

MR. GRAINGER: Jith, the other side of that 

coin is the consultant himself, even though it is a 

sail amount Of money, he hai got his management. So 

he has got his own face saving so it has got a certain 

psychologIcal value On both sides of the house. It helps 

you and it helps your counterpart 

MR. HOPPE: I guarantee you are going to get 

people telling you about the prirpe rate. I have majot 

dohtMctot.s crying on my shoulder today about the fact 

that they have to go ad borrow mpney at 2.5 petceht, and 

I 1 talking about the key oneE. 

MR. ZIEGLER: It is a primary concern. I 

don't get questionS on the job anymore. I get questions. 

like when are we getting paid. That i5 true. I ha4 a 

coftttactot tell me that last year. He made fou million 

dollars and 1e paid out aix and a half mjllion .in interest 

charges. i mean, it is so out of whack. 
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1 MR. HOPPE: I have them now calling me up 
I 

2 and asking me when will the check be cut. I will send 

a man to pick it up. It saves a dày, one da', and they 

send a guy 45 miles down, he waits for two hours to get 

5 the check and 45 miles back. 
$ I 

6 MR. GARRETT.:. One of our general consultants 

j was after increase in his profit, and he settled for 

a quick turnaround on his payments of three days. Evety 

two weeks he pays his people and every two weeks he gives 

us an invoice, 30 invoices a yea .. He was willing-to 

take a speedup. Our accoUnting office, and so forth, 

__ 12 took about. a week to a week and a half to pay him. We 

13 could have dOne it in three days and that would have made 

14 him happier than had we given him an incteàse in fee. 

MR. B.WLEY:: You are able to turn around 

C 16 that quick? 

MR. GARRETTt: Yes. Because. actually it is 

3 a postpayment audit thiflg. After all, if he had a problem 

3 ' with it, we are goinq to catch him two weeks downstream 

and say, hey, fella, we paid you too nach last time. We 

21 are going to knock off the amount that we audited. 

MR. CRAWLEY: Conflict resolution, huh? 

23 MR. ZIEGLER: Can, 1. go back to payment? There 

24 ma' be another interesting point. We speed Up our payments 

with UMTA conttacts.. We have an agreement. I am not 

H 
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1 exactly sure what it is calle4., but it is with the 

2 Department of the Treasury. 

3 MR. GRAINGER: It is an ItOC, letter of credit. 

4 MR. ZIEGLER: That is what it is. It is just 

5 great. We can draw money out of the Tt.eaury Department 

6 in New York. 

7 MR. GRAINGER: You can walk down and demand 

$ it. 

9 MR. ZIEGLER; so the City gets the money like 

10 that. Otherwise, UMTA in New York was progressing-30 

U days or sething like that. So you ought to look into 

12 that over here, letter of credit from the Department of 

13 Treasu±'.. 

14 MR. GRAINGER: YOU have already got it. 

15 MR. CRaWLEY: Do we have it? 

16 MR. GRAINGER; Yes. All new flahts of any 

17 size, the lettn of credit comes right along with it. 

18 MR. ZIEGLER: Great. 

19 MR. GARRETT: We. have the sante thing in 

20 Washington. 

21 MR. CRAWLEY: Peer Review Board Concept, 

fl what do you guys think of that idea.? Is this thing 

23 doing any good? 

24 MR. GRAINGER: This. is. for conflict resolu- 

tion though. 
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MR. CRAWLEY: Right. 

MR. DOUG}RTY: Jim, I don't. know if we are 

going to be able to get through the rest of this within1 

say, a half hour. Maybe. we should just select out those 

things which are most important. Since it is your project, 

why don't you pick out what you think is the most. 

important kind of questions you would want answered 

by the expertise that is at this table? 

MR. CRAWLEY: I have m' mind going in one 

direction. Now, I have got to change gears. We]JL, I 

am not sure I know the one or two right questions to ask. 

I would sure like to turn that around and you ,guys, 

ten., eight ea±s ago, whatevet it was, were in the same 

position that we are in. 

What was the most important things that yOu 

have learned over those last eight or ten years, and what 

would be tour advice on thihg to avoid or pàtticular 

things to watch out for or particular milestones to set 

up on a prOject like this? 

MR. HOPPE: Well, I am two years away from 

really starting regular service which is just six years 

later than the schedule that I had ten years ago. So 

I don't think that you are going to make your sche4ule. 

MR. CRAWLEY: What would you do different? 

MR. HOPPE:. I would shoot all the politidians, 
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I and get a blank chec,k from the Federal Government. 

2 CRAWLEY: These guys are qoing to give 

us that so we have only got the one problem so far. 

4 MR. FIOPPE: Elect me as dictatOr of MaryTland 

and I would hEe had the job done in time. Othewi se, 

6 I don't think you ever meet a schedule. 

MR. ZIEGLER: What that all sums up is that 

8 all these things were out of his control. 

9 MR. ROPPE: That is right. 

10 MR. ZIEGLER.: It is a simple summation. YOu 

are going to be playing with things not ur4er your control. 

12 MR. MC CUTCION: Which affects your schedule. 

13 MR. HOPPE: Which costs you money. 

'4 MR. MC CUTCHEON: My recommendation is that 

you define your right-of-way requirements as soon as you 

16 pOssibly dan ad that you negotiate all of your inter- 
17 4geflcy agreements as soon as you possibly can ahd start 

18 acquiting these things and start implementing. 

19 MR. CRThWLEY: Speaking of acquiring -- 

MR. MC CUTCHEON: You know what steps you 

21 have to do to do that. I don't know. But the sooner 

the better. 

MR. CRAWLEY: Maybe a question to the folks 

24 froth UMTA. We were talking about monies for advanced 

aCquisition of right of way. is there such a thing? 

*1 
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Cah. that be done? 

MR. GRAINGER: i think there is some kind 

of a loan thing. I am not the money quy and I would popose 

that when Gallagher goes and talks to the money guys on 

Tuesday, that ought to be one of the questions. 

MR. CRAWLEY.: Are you going to be at that 

meeting? 

MR. GRAINGEfl: 1 will be there. 

MR. MC CIJTCHEQN,: Where is this, San F±andiSOo? 

MR. GRAINGER: It is getting time to make 

a new grant:, amend this grant, and Gallagher and his fOlks 

had look at their money requirents across time and 

they are going to present: thè±n to D. JacobS and Steiner 

who are really the noney guys on pur side of e fence. 

One of the questions that ought to be asked 

by Gallagher is how abOut it. I think there is some kind 

Of -- thaybe you know about it... 

MR MC CUTCHEON: it is called advance 

acquisition loans, and it used to be in the UMTA regula- 

tions. I don't know whether it. is still ter or not. 

As long as oü could. 4et a loan in o±der to. petthit. a 

piece of critical real estate even tho.ugh you didn't 

have the exact boundaries of it, but you were in a position 

to say I am going to need this and you know that somebody 

iE going to cothe in and cream you if yOudon't get it -- 
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MR. AZNGER: We all know about that and 
4 

2 we a-i-]. sympathize with that, but we have got the p;ocss 

3 and one of the parts of the process is that. the gOe±bment 

4 has the Congress. 1 mean, UNTA arid D-.O-.T.. have the 

Congress. that gives us the money, and the. give it 

6 to us on an annual basis. I don't see- hpw D:. Jacobs or 

7 Steiner or anybody i the money-mak-ing-g-iving-out thing 

8 can say we are even going to 4o ahead with construct-ion. 

We are even having trouble figuring out whether for sure 

10 we will get the next this next coming increi.1ertt, I 

11 think is for sure on the PE, but the following one -- 

12 MR. DOUGHERTY.: I think that was -- 

13 MR. GRAINGER: Once you make the loan, that 

14 is basically committing the goer-nment to the construction. l 

15 You see, that is the problem. Dick's argwaent is that 

16 if they buy the land because of appreci-atiOh, if UNTA 

17 backs out, they: O.àñ sell it and ake money and everybody 

18 is happy. Now, I bet you they 

19 MR. MC CUTCHEON: I think that the basis is 

20 that you would get your- thone baOk if this is a loan made 

21 jst to acquisition that. That is what I. say... It is 

made on the basis of a loan to the District. 

23 MR. GRAINGER: I have also talked to our real 

24 tàte guys, axd they talk about some law that iS bigger 

25 that UNTA and bigger than D,.O.T. UNTA is Pot Very big, 
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but ãnyãy that. keeps the Federal dove,rnqnt out of the 

real estate business, and we have had trouble with that 

thihq.. 

MR. DOUGHERTY: I think past practice may 

have been to be more readily accessible to giVe adVance 

right-of-way loans, bdt I think that is a little gte 

restrictive now. There is sore kihd of new requirement 

on 'it. I aip hot sute what it is. 

ML MC cTCHEON: I appreciate all this stff, 

and I knOW ou guys have got problems. All I at ting 
to say is express that viewihq this project as a wo1e 

and we are all interested i cutting dcwn the bucks that 

are involved in this, this is one way to do it. 

MR. GRAINGE*: In fact, one of the best ways. 

MR. ZIEGLER: We did it on a project not this 

extensive.. It was one building p ih. the Bronx, and I 

thu not Sure of the details, but it was like a loan and 

we bought the property for sOmething like two million 

dolla± of UMTAmoney, and I can get you the details. 

It can be wo±ked out tbpug, Nobod' liked itS. They didn1t 

Like it, but it was pressing, and I think there is a need., 

a pres-ing need, and a lot of advantaqes to gO through 

that- process. 

MR. GflINGER: Well, the other thing that 

they were telling us earlier is that if we could giVe 

rtt. 
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1 them a letter of no prejudice or some equiva1ent they 

2 Would qo ahead and bus' the property. 

3 MR. ZIEGER: Do tbey have the caEh? 

4 MR. GRAINGER:' Yes, at least they say they 

5 have got the cash. 

6 MR. ZIEGLER: If they have, got the cash, that 
7 is another way of doing it. We didn't hfle the. cash. 

8 They gave it to us. 

9 MR. GRAINGER: That is another thing that 
10 votes next Tusday. 
11 MR. HOPPE: The hang up is that UNTA can 

2 turn around later on and say the money you invested in 
13 the program before approval is 100 percent your money. 

14 MR. ZIEGLER: Yes. Let tue see how it worked 

is with us. UMTA gave us 1.8 million dollars. The property 

16 was appraised, I think, at two million dollars. 'We said 

17 if, we can't build a. bus depot there., we will sell it 
is for two mill-ion plus. The market was' going up, so you 

19 are guarante wlkatever you put in you are goiig to get 

w back. 

21 MR. HOPPE: We did that too. The thing was 

that if we never built out to where that piece of property 

23 was, then the State. of MarlaEid would owe UMTA their 80 

24 percent of what the money they put .up was. 

25 MR. MC CUTCHEON; Sure. It is a loan. 

r'. 
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MR. DOUGHERTY: When I get back to Washington 

next week, I will check very carefully, -- 

MR. ZIEGLER: I think it is an opPOrtune time 

to do that. 

MB. GARRETT: Let me bring out a couple of 

points here. We started our proqram under di-±ect appro- 

pr-iations from Congress and I assume Congress is the 

legislative bod' that, we all have to live under. We had 

an advanced acquisition program for real estate for hard- 

ships to the property owner or for any reason that we 

needed to acquire the property. We felt we. wanted, to 

use the funds that we had available. We could go ahead 

and buy property any place on the hundted-mile system. 

That is a direct appropriation from Congress. Then 

we went under 'iNTA and that advanced acquisition program 

became ancient history.. We were completely out of the 

picture. If we fought enough with their people,.in their 

headquarters, we could get a few bucks to buy one or two 

properties. But we h jufl turned the faucet off. They 

just stopped, and 'I bel-ieve these regulations 'are self- 

imposed by the Department of Transportation on tlwir 

programs. It is not aft act of Congress and not the law 

of the land. 

MR. GRAINGER: I don't know whether that is 

right or wrong, Vern. 
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MR. DOUGHERTY: I can't respond. 

MR. GARRETT: This is history. This is 

practice. I know dan well weweren't doing anythinq 

illegal or some lawyer wOuld have stppe'd us long ago. 

MR. DOUGHERTY: I really don't feel that bad, 

Vern, because that happened before I caine on board. 

MR. CRAWLEY: One additional question I want 

to ask you, gentlemen. The general consultants we select 

in each of these three areas are going to have a major 

part to play in how this program turns out. What advice 

would you have in looking for a general consultant? What 

one thing have you found to be the most critical in 

evaluating their qualifications, 'in deciding who you want? 

What should we look for when everybody is going to give 

us a beautiful brochure.? 

MR. MC CtJTCREON: People who are actually 

going to commit to the job .i the thing that I would look 

at and what their qualifications are. They will alitell 

you that the viöe president for this or that is going 

to e one of the key people, but when o'u pin them down 

you will find out he has got other conunitments. Re may 

not be around. 

MR. HOPPE: I have been known to be nasty, 

and one was of turning around and impressing these fellas, 

I was interested in what they were. qoing to do for me. 
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I told them that i did not want fancy brochures because 

all I would do is thrOw theiä aWay.. 

MR. CRAWLEY: We told them that too, bUt I 

Sit sure we will get them. 

MR. HOPPE: I said it costs you money to producle 

them, and I just throw it away. We did get a little more 

information that was ermane to what we were looking for, 

who was going to be on the job, what that guy's background 

was, arid so forth. 

MR. GARDNER: And the percentage of ti-me? 

MR. HOPPE.: Well., we were. tai±ily interested 

in fellas that were going to be 100 percent on the job. 

MR. GARDNER: That is what I mean. You wanted. 

a commitment. 

MR. MC CUTCHEON: They are going to move in 

that office over there and go to work. 

MR. GARDNER:: Lock the door... 

MR. GARRETT: Up front, do you want to make 

certain that they: understand who is going to be tunning 

the program and that is really your choice? Are you going 

to let them run the program? 

MR. GARDNER: No. 

MR. GARRETT: A you gOing to ran the p±'ogtam? 

MR. CRWLEY: We are going to run the program. 

MR. GARRETT: Always ask them for their advice 
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i and thank them for it an4 tell them what they are going 

4 2 to do and if they can't live with that, let them know 

up front and tell them to move on. 

4 MR. GRAINGER:- How about you, George? 

5 MR. ZIEGLER: Well, I agree with the brochures. 

6 They get to be kind of camouflaged. Generally, the first 

half is exactly the same that they submit it for another 

1 job. I like the interview process, you know, a real 

4 work session like this with the ptincipals and the people 

who are going to be involved, not with the slick corporate 

jsales division. They come in and you think, they know 

everything. Bring the people in who you are going to 

U be involved with on the job and sit down and do exactly 

14 some of the stuff we did today. Ask tbem what they would 

s do. Ask them their opinions of it. I have, got some of 

16 the biggest consultants coming into New York, not on big 

17 jobs like this, on bus depots and things, and I don't 

18 sit on the selection conunittee. I avoid that, but on 

3 19 a job like this, I would. 

They come in and say my first name is ABC. 
t 

21 1 am the greate.st consultant in the country. Now you 

j should pick me because t am ABC. You know where he goes, 

out the do.ot. You don't. select consultants primarily 

24 because of their past laurels. Those people may be long 

foregone. It is a heavy interview session. 

-- j 
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1 MR. HOPPE: We actually demanded, I think -- 

2 I think we used the word "request," but made it a little 

3 stronger that the fellow who headed up the presentation 

4 group was the man that they ned in their proposal as 
5 heading up the job. 

6 MR. CRAWLEY: As the project manager? 

7 MR. ZIEGLR: we do that too. Good point. 

8 MR. HOPPE: You could have a guy who is a 

9 real darn good engineer and this type of a program, 

10 and he is going,to have to go to meetings, public. qpetings 

11 maybe, and he will certainly have to be making presénta- 

12 tions to business groups,. and so forth like that or helping 

13 you in making presentations; if he is like some engineers, 

14 he stumbles all over his feet. You don't want him. 

15 MR. CRAWLEY: He has qot to be able to talk 

16 and make a presentation as well as just being a good 

17 technical man. 

18 MR. HOPPE: Right. If it is just to design 

19 a small piece of something, ôu thay not have to go through 

20 that. 

21 MR. CRAWLEY: Does it really boil down.to -- 

When we talk about the people a consultant will put on 

23 the job, does it really boil down to the consult.ant protect 

24 manager he is goi ng to assign to the job? Is he the guy 

25 that really sets the tone? 
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I MR. HOPPE: Yes. 

2 MR. CRAWLEY: Rather than evaluating the 

3 people, you are evaluating his PM? 

4 MR. HOPPE: Not just only the PM, but down. 

5 MR. GARRETT: All the key people. 

6 MR. CRAWLEY: How far down do yOu go in 

7 evaluating the key people? 

S MR. ZIEGLER: I would go down pretty low. 

9 You have got 5,000 square feet across here. .SThat are 

10 you going to put in there tomorrow, or ath I going to 

11 read an ad in the paper, in the Los Angeles Times on 

12 Sunday for big opportunity in Los Angeles? How many 

13 people cart you put in there tomOrrow? What kind of 

14 people? 

15 MR. HOPPE: I actually had a consultant come 

16 in and the manager made the presentation, and I had been 

17 tipped off. I said who do you work for right now? Oh, 

18 he worked for somebody else at the present time, but if 

19 they got the job, he would come to work for them. 

20 I didn't grade them very strong on that. 

21 MR. CRAWLEY: Does anybody have any off- 

fl the-record comments they would like to make on which 

23 conSultant they feel might. be best qualified to handle 

24 this particular Ways and Structures job? 

25 MR. HOPPE: The one you pick. 

a- 
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1 MR. CRAWLEY: Good idea. 

2 MR. GARRETT: No comment. 

3 MR. MC CUTCON: That is your decision. 

4 MR. CRWLEY: Well,, George, are you going 

S to wrap up this session? 

6 MR. MC CUTCION: Could I make one little 

7 footflote to the criteria discussion? i recommend when 

8 ou develop your criteria that you pay particular attep- 

9 tion to such things as cross-passage doors, ventilation 

10 ducts, and.that sort of ting for fluctuating windz 

11 pressure loadings because there have been a lot of unhappy 

experiences with having to go in and retrofit these things. 

They desigit them for static wind loads., and it stands 

M up for that, but it does not stan.d up to the continual. 

'5 banging that you get. 

16 MR. cWLEY With the pressure gradients? 

17 MR. MC CUTCHEON: Yes.. 

18 MR. GARRETT: May I add something to Bo's 

'9 comment. I hope I ala not stepping on my mechanical 

20 engineer's, toes, but if I am, so be it. Keep the 

21 rnechical engineering devices associated with heating 

.fl ventilation, air conditioning, to an 'absolute minirnwa 

simply because they are .high maintenance. items, and you 

24 as a District are going to pay 100 percent on that cost. 

25 MR. MC CTJTCBEON: We have instances where 

'a. 
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the pressure has ripped the seams out of the ventilation 
4 

2 ducts.. 

MR. CRAWLEY: Under platform ducts? 

4 MR. MC CtJTC1ON: Under platfotins, in the 

5 subway, wherever. We had to go in and redo them. 

6 MR. DOUGHERTY: Frank, would you like to make 

7 any comments, obServations? 

8 MR. HOnE: I am tired. 

MR. DOUGHERTY: Would you like to make a few 

19 remarks about the process of the last few days? 

11 MR. HOPPE: No. Just again, I will gather 

12 up anything that I feel ray be of a value to you, send 

13 it out to you. Some of the printed matter that we have, 

14 have had problems with. I will try to flag that. 

15 I will give you the privilege of making your own mistakes, 

16 but try not to rp.ake the same ones that I did and Vern 

17 did and So did. 

18 MR. CRAWLEY: George didn't make any mistakes? 

19 MR. ZIEGLER: We Still malcé them. DOn't be 

afraid to be conservative. Keep things very simple. 

21 mean, that is the hallmark, that is the direction we 

are going, very simple. Somebody tellE me it is the 

state of the art, it goes in one ear and out. the other. 

24 MR. HOPPE: Ohe thing in selecting a consultant, 

if one of them comes in and says, "Look, we put a man 

I 
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1 on the moon," he has got nine strokes againEt him right 

.2 then. and there in my book. 

3 MR. GRAINGER: Do you members of the Peer 

4 G±oup per Walt's suggestion, have any feedback to us 

in terms of what happened in the laEt two days here? 

6 Have you any comments on the presses, the way we can 

7 improve it? Do you think it. is working? 

8 MR. ZIEGLER: Well, from what you say there 

9 is going to be additional -- like on stations and -- 

MR. GRAINGER: Oter grantees like Détreit 

U and H.outon. 

12 MR. ZIEGIR: I will tell yoU my opinion. 

13 I thought it dragged for two days. We are tired. I 

14 didn't feel as tired up in Boston. I don't knOw.. I 

'5 think it moved a little snappier up in Boston. I thought 

16 the last two days -- It started to dtag today. Well, 

'7 they were fUrther along up in Boston. They had their 

18 consultants come in. Maybe that is why it moved faster. 

19 MR. HOPPE: That is what I was going to say. 

20 Also, I think our Adrenalin was a little higher. 

1. MR. ZIEGLER: Yes. I am wearing out here. 

MR. MC CUTcHEoN i would suggest that these 

23 people are just getting started and what we are giving 

24 them is philosophy that sort of thing. 

MR. GRAINGER: And some pitfalls.. 

a 
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MR. NC CUTCHEON: We really don't have any 

meat or anything to bite into tight now. We have all 

gotten a feel for the project and that sort of thing, 

but later on when they get downstrean and they have 

something to present to be reviewed, I think then it would 

be useful to have -- 

MR. GALLAGHER: I think when we have gone 

through our alternatives and we are ready to pick the 

ones we want to proceed with, we ought to maybe have 

a meeting and have you look at the ones that made the 

final cut just. before the final cut and take the ones 

we think we are going to pick and why. Then you can 

shoot that out of the water, if you can. 

MR. MC CUTCHEON: Your timing won't neóessarily 

coincide with Houston or Detroit or -- 

MR. GALLAGHER: Well, I hope not. 

MR. MC. CUTCHEON: What I am saying is George 

was suggesting that these things could be combined. 

MR. GALLAGHER: No, not that. 

MR. GRAflGER: 1 wasn't saying combined. It. 

is just as we do these things1 we 1arn lessons and the 

next time we do one, maybe we will do it better. Like 

per George's suggestion, somehow we will try Iot to drag 

it. 

MR. GALLAGHER: I thought we had arrived at 
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1 the decision on that. the other day wherein we have about 

2 fOur or five to do, and those except possibly for fite 

3 prevention which we have a question mark on, we were 

4 thinking maybe we would convene oPe out here on fire 

5 prevention alone, but Eecurity, communications, stations, 

6 and another few things like that we were thinking of 

7 inviting the Peer Board and then inviting Houston and 

Detroit and Honolulu and us to all be there and qo through 

9 those with them so that you wouldn't have to do al those 

10 Peer Boards over again. 

U Of course, as with this one the results when 

12 they are reviewed by everybo4y and put j. fort, gill be 

13 made out to everybody including Houston and those other 

14 guys right now as will the ones that we finished. 

15 MR. MC CIJTCHEON: You are going to have too 

16 big a meeting, Dick. 

17 MR. GALLAGHER: Well, we may have te darn 
19 thing in Denver, foE exwaple or maybe out in Hawaii or 

19 someplace like that, some interesting place. 

MR. GRAINGER: He ja wotried about the ni4nber 

21 of bodies. 

22 MR. GALLAGHER: I know he is. But there is 

23 Houston a±td Detroit and Honolulu and us. We are adding 

24 Six more people, two from each. We will haVe, twO and 

25 We are adding six more. That is all we nee4 to do It 

a 
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wouldn'tbe a hell of a lot more. We could handle that. 

Besides, the main thing we are doing is most of us are 

sitting here posing qtestions and listening to your answers, 

and it will be the same way with these other Boards. 

MR. GRAINGER: But there may well be a Board 

on Ways and Structures in downtown Detroit at some point. 

I was just trying to get some feedback in terms of whatever 

peers we run, let these guys tell us their pluses and 

minuses in terms of their last two days' experiehce. 

MR. GALLAGHER: There might want to be..a 

review like we will have for Ways and Structures when 

they have picked their alternatives that they are about 

to go to final design on, but those will be far enough 

apart, I would think, so that there wouldn't be any 

big problem with springing guys from the property. They 

would be months apart. 

MR. GRAINGER: Vern. do you have any feedback 

along those lines? 

MR. GARRETT: Except for the exposure to a 

Pear Review Group, if we are talk-ing about how you are 

custom designing a facility i±x Los Angeles, it is only 

goad, the input is really only good for Los Angeles. 

I hope that we are not trying to export solutions frot! 

Washi$pgton or Baltimore or New York to this city, because 

this city has got a different set of conditions. It is 
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I a different state organization, a di-fferent geology, the 

2 climate is different. All we can do is tell you some 

3 of our experiences.. 

MR. GALLAGHER; That is all we want. 

5 MR. GARRETT: That is all you really want 

6 and that is all this Peer Group is for. You are going 

T to share your time with three of those cities or a couple 

8 other cities that have different Sblës, so this group 

9 is not going to benefit. This property is not going 

10 to benefit as much if they bring in these other groups 

11 and they are going to participate. Maybe UNTA might 

12 benefit, but this Distridt won't. 

13 MR. GALLAGHER: Well, I would think there 

14 are certain things yôü can do, certain principles, certain 

15 experiences yu have had with communications, security, 
16 fire prevention, Ways and , certain experiences 

17 you have had which you are telling us about, and we have 

18 to decide ourselves whether it is appiiaable to us or 

19 whether we have to modify it or not, hut we want to knGw 

20 what problems yOu had and how you 'zent about. it and that 

21 is a big help. 

I don't care what city it is. We have to 

weigh it. We have to decide whether we use it. So will 

24 Houston and the others. The main thing is to get your 

experiences out on these things, and we are talking about 
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some kind of a criteria. Does that make sense or doesn't 

it? 

MR. GRAINGER: I think this thing we handed 

out this morning where I spoke &bout it the other day, 

about the yard wouldn't fit too well, that thing just 

came to home right now. Now, there we±e other things 

like that, maybe less easy to explain, and I think that 

came otit of the last two days. 

MR. GALLAGHER: Well, some guys cornented 

oh tarjous sizes:,right? Ithink they said eighths otsSeth 

like that. They said try like hell to get 1,500-foot 

minimum radius curves.. I think that was good advi. ce. 

Now, we are gOing to try to do that, but someplace isn't 

going to make it, although we are going to try. 

MR. DOUGIERTY: I would like to make a colmnent 

or two. First, I want to thank all of you for coming 

out here. It has been constructive to have everybody 

here including myself. I want to thank your properties 

for releasing you to us. I just woUld like to sum up 

a few of the things I think did. occur here. 

It was very tiring, I know. One of the 

reason I believe it was tiring was that the burden fell 

an awful lot oh. you gentlemen to actually take otit of 

your experience and build the last couple of days, even 

though we héd an agenda. When we had the other Peer Group, 
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I of course, it was more of a partial conflict and you 

2 could find tWO sides opposed arid it makes it perhaps 

3 easier when that type of thing in iniiâtion is not 

4 possible. It requires, as i. said., more of a philosophy, 

S and that is what you have had to kind of put out from 

6 your own backg'round. in the. last. two days. 

7 Along with that, you could swn up, I think, 

8 two general principles; one was that criteria will develop 

9 over time. Nothing is totally size specific. Everything 

10 is size specific and we have a lot of variations. Don't 

11 lock yourself in. I think you have been saying, that 

12 for the last couple of days. 

13 Secondly, .1. think the discussion of the last 

14 few hours on giving direction of managent, things you 

is have seen yourself, is totally .irialuable. That is some- 

16 thing that I think Jim and Dick will benefit from in the 

1 neAt few weeks when they: conduct their negotiations, 

18 and these early first steps that they would not have 

19 been able to do as easily as they will do it had you not 

20 been out here. 

21 
, I want to thank you very much and we will 

be. qetting to you draft copies of the material before 

anything goes out formally, and you will have an oppor- 

24 tunity to comment and anything you wish to comment on 

25 will be respected. 

a 
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MR. HOPPE: Shall we edit out all the snide 
4 

remarks if they come in? 

MR. DOUG1flTY: Whatever you like. 

Thanks again.. 

MR. GALLAGHER: Well, I want to thank you 

very much arid I am tickled to death to see you aqain, 

and as usual i appreciate your fize help. I am glad you 

got out away from the ice and snow. I feel sorry for 

You going back into that stuff, but that is the way it 

goes. Say hello to your respective cohorts for meand 

We will be seeing OU again maybe in about a year or so, 

Plus or minus approximately, thereabouts. 

MR. GARDNER: Next winter. 

$R. GALLAGHER: Jim, you know, we stole. him 

from the consultant ranks, but he sure is learning how 

the other half lives now. I am very tickled to have 

him and he is taking hold vey well and he will no doubt 

want to be talking to you now and then about vatioüs things. 

Appreciate YoU± coopetation. 

MR. ZIEGLER: I think yOu are going aut 
it the right way not because we aze here. I am just. 

Saying what I have seen, I think is pretty impressive. 

I think the direction oü. are gOing looks good1 

MR. GALLAGHER: Thank you. I sure hope ou 

are right. Okay. 
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MR. CRAWLEY: It is 4:30. We are. right on 

schedule. 

(Whereupon, at 4:30 p.m.., the ptoceedings 

were concluded.] 

*. * * 
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I, 3uith Mark Schiussel, CSR No.. 4307, do hereby 

certify: 

That the foregoing ptoceedings: "PEER REVIEW BOARD 

MEETING WAYS AND STRUCTURES," were taken by me at the 

time and place herein set forth, at which time said proceed- 

ings were recorded stenographically by me aM thereafter 

transcribed Undet.rçty supervision; and 

That the aforesaid proceedings, as typed, is a true 

record of said proceedings. 

IN WITNESS WHEREOF, I have subscribed my name and 

affixed my seal this 4th day of February 

1981. 

Ck)Is ScHLUSSEL, CSR No. 4307 

OFF1CAL SEAL 
JUOTH MARK 
PtJBLC - cALccr4A 
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TRICENTENNIAL 
1776-2076 

SSC.R.T.D. UJRAIY 

When in the course of human events itbecomes necessary for one people to dissolve 
the political bands which have connected them withanother, and to assumeamong 
the powers Of the earth the separate and equal station to which the laws of nature 
and of nature's God entitle them1 a decent respect to the opinions of mankind 
requires that they should declare the causes which impel them to the séparàtion. 

We hold these truths to be self-evident, that all men are created equal, that they are 
endowed by their Creator with certain Unalienable rights, that among these are life, 
liberty, and the pursuit of happiness; that to secure these rights, governments are 
instituted among men, deriving their just plowers from the consent of the governed; 
that whenever any fomi ofgovernment becomes destructive of these ends, it is the 
right ofthe people to alter or to abolish it, and to institute new government, laying 
its foundation on such principles, and organizing its powers in such form, as to 
them shall seem most likely to effect their safety and happiness 'Prudence, Indeed, 
will dictate that governments long established:should not be changed for light and 
transient causes; and accordingly all experience has shown that mankind are more 
disposed to suffer, while evilsare sufferable, than to right themselves by abolishing 
the forms to Which they are accustomed. But When a long train of abuses and usUrp- 
atlons, pursuing invariably the same object, evinces a design to reduce them under 
absolute despotism, it is their right, it is their duty, to throw off such government, 
and to provide new guards for their future security. Such has been the patient 
sufferanceof these colonies; and such is now the necessity which constrains them 
to after their former systems of government. 

We1 therefore, the representatives Of the United States of America, in general 
congress assembled, appealing to the Supreme Judge of the World for the rectitude 
of our intentions, do, in the name and by authority of the good people Of these 
colonies,solemnly publish and declare, that these United Colonies are, and of right 
ought to be, free and independent States; and that as free and Independent 
States, they have full powerto levy war, conclude peace, and do all otherac and 
things which independent States may of right do. And for the support of this 
Declaration, with firm reliance on the protection of divine Providence1 we mutually 
pledge to each other Our lives, our fortunes, and our sacred honor. 

We, the people of the United States, in order to form a more perfect union, establish 
justice, insure domestic tranquillity, provide for the common defense, promote the 
general welfare, andsecUre.the blessing of liberty to ourselves and our posterity, do 
ordain and establish this Constitution for the United States of America. 

C 
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