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2 MR. ROOD: Gentlemen, we might just as well get 

3 started. My name is Harry Rood. I am licensing project manager 

4 with the NRC staff assigned to San Onofre 2 and 3.  

5 This meeting is a continuation of a meeting we got 

La 6 into just a little bit yesterday. The subject is the need for 

7 additional off-shore work near the San Onofre site in order to 

8 investigate potential faulting off-shore. The meeting was 

9 requested by the applkcant, Southern California Edison.. The 
i 

10 participants are, of course, NRC staff, and today we have our 

11 consultants here, the United States Geologic Survey. It is a 

12 public meeting, open to the public as observers, and I guess we z 

13 requested observers, if they have questions, hold them until 

14 after the discussion is finished, and we will answer any 

15 questions you might have afterwards.  

16 Wedo have a court reporter here today to record this 

17 proceeding. This is not our usual practice. We are doing it 

18 now because of the short notice of the meeting, and of the 

19 potential significance of the subject. It is not our normal 

20 practice. We probably will not do it very often in the future.  

21 I.would like to request that the participants, when you 

22 first speak, give your name and your affiliationv I do have an 

23 attendance list which I will circulate at this point. We will 

24 get that to the recorder fairly shortly.  

25 I guess that is all the introduction I have.  
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1 Bob, would you or Jim like to add anything to that? 

2 MR. JACKSON: I was going to ask you if you had a copy 

3 of yesterday's transcript.  

4 MR. ROOD: Yes, we have copies of yesterday's 

5 transcript. I am not sure I have a copy for everyone here, but 

6 I will make sure that each of the groups here will have a 

7 copy. In fact, I can give some of those out at this point.  

8 Anything else? 

9 MR. JACKSON: Yes. In that transcript of 
i 

10 yesterday's meeting, I indicated that I did not know if we could 
z 

11 reach a conclusion today-in this meeting. We would try to listen 

& 12 to what you had to say and interact as best we can. We will 
z 

13 caucus at the end of the meeting just among ourselves, the USGS 

14 and the staff, and try to give you some feedback on where we 

C 15 think we are.  

16 MR. ROOD: If there are no other comments, I would 

17 like to turn the meeting over to Southern California Edison to 

5 18 summarize what they see in terms of the off-shore work that has 

: 19 been done.  

20 MR. BASKIN: Okay. My name is Ken Baskin. I am with 

21 Southern California Edison. I would like to take just two 

22 minutes, since there are some people here, I guess primarily 

23 from USGS, who were not here yesterday, to review a little bit 

24 o. our perspective and our need for the decision, so at least we 

25 all have an understanding from our standpoint why we are here 
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1 and what we are trying to accomplish.  

2 As I think everybody realizes, San Onofre Units 2 

3 and 3 are well along in construction. We expect with a high 

4 degree of confidence to have the plant completed and ready for 

, 5 fuel loading by April of 1981, and obviously with that date we 

6 also certainly expect and desire to have an operating license at 

7 that same point in time.  

8 In recent discussions over the past several weeks and 

a 9 months there has been some indication given to us by members of 
z 

10 the NRC staff that there might be a need in their view for 
U 

11 additional off-shore exploration in the area of San Onofrei. Our 

12 particular problem at this point in time is in terms of the 

13 exploration that is under consideration, mainly in the area 

14 south of the plant, off-shore in what I will call the 

15 Christianitos Fault area, and in the area north of the plant, 

16 the Dana Point area.  

17 For us to do additional off-shore work, we would have 

18 to begin right now in order tocomplete it within the next 

19 couple of weeks, the problem being, if we don't, most, in fact 

20 all of the boats that do this type of thing, the personnel are 

21 under contract to go up and work in Alaska in the summer, so unles 

22 1 we get the work done right now, we will have to wait essentially 

23 until the end of the summer, until we can accomplish the work.  

24 The other concern we have, recognizing there may be 

25 some difference of opinion in this regard, but if we go 
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1 ahead and do the off-shore work, at least in our mind it has 

2 significant potential because of the time associated with doing 

3 the work, evaluating the data, submitting it to the staff, and 

4 then giving the staff the opportunity to evaluate it. In our 

5 mind, it has significant potential for delaying the overall 

6 licensing schedule of the project.  

7 So, it is for those two reasons that we are looking 

S for a decision now, or as early as we can get it. It is for the 

9 latter reason that we are concerned -- we want to make sure the 

10 work is necessary before we go off. and "volunteer" if you want 
z 

11 to use that word, even if we did not have a direction from the 

12 staff.  

13 We have a presentation planned for this evening, and 

14 our intent would be, subject to any comments you might have, 

Z 15 to have Gene Hawkins, who is with us, who is a senior engineering 

16 geologist with Edison, to briefly review the overall work that 

17 has been done off-shore, and specifically in the two areas of 

r 18 interest, present our conclusions, and then to have our 

19 consultant, Dave Moore, who is also with us here, go through the 

20 specific areas of concern in more detail, in terms of showing 

21 you some of the track maps we have and some of the actual data 

22 and the conclusions we reached from that.  

23 If that is acceptable to everybody, we will proceed 

24 on that basis.  

25 MR. JACKSON: Would you like to have us hold the 
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1 comments until the end, or interrupt during the presentation, 

2 or how would you like it? 

3 MR. BASKIN: Since we are going to be looking at a 

4 lot of data, it is probably best to take the comments as we 

5 go along, you know, because we are going to be unrolling charts 

6 and putting them back.  

7 MR. JACKSON: Okay. For those from the Survey, Gary 

8 and Bob in particular, it is an open meeting, and just any 

a 9 comments you have or questions you have, just ask them for your 
z 
8 10 own clarification. Don't hesitate.  
z 

4 1~MR. BASKIN: Let me just say one other thing. If the 

d 12 presentation we have -- if we went through uninterrupted 
z 

( 13 would last about 40 to 45 minutes. That gives you a feel for 

14 the length. Gene? 

15 MR. HAWKINS: Okay. My name is Gene Hawkins. I work 

16 for the Southern California Edison Company. We do not wish to 

17 drag this out too lona, but I would like to describe very 

5 18 briefly how much work has actually gone on at San Onofree in 

: 19 terms of off-shore geology.  

20 In the last ten years, we have undertaken several 

21 surveys, and others have been done by, for instance, the USGS, 

22 for a total of about seven individual surveys. Approximately 

23 seven individual surveys have been performed in the last ten 

24 years, with the exclusion of surveys that were run by the USGS 

25 in 1978 and 1979. The surveys that we are familiar with and 
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1 have evaluated included the very earliest work done by Marine 

2 Advisors, which was mainly a sparker profile. It was about 200 

3 kilometers run on that. That was followed subsequently by work 

4 by General Oceanographics, by Western Geophysical, More recently 

5 work was done by Woodward Clyde, consultants for the LNG project 

6 just south of San Onofre.  

7 Fugro did some high resolution 3.5 kilohertz work.  

8 just off San Onofre for spec data, and most recently, in 1979, 

6 9 California State University at Northridge completed about 275 
z 
U 10 kilometers of work. The one remaining line which we do not have 
z 
2 11 access to is the USGS 1970 Polaris Uniboom work.  

12 The total on all this work comes up to about 1,000 Z 

13 kilometers. However, this is only a part of the total work that 

14 was done. This was work that was performed within approximately 

15 25 kilometers in each direction from San Onofre, and extending 

16 off-shore about ten kilometers. The total work done off-shore 

17 by Edison and others totals about 1,600 kilometers.  

W 18 Based on the various profiles that are relevant, we 

19 think we can summarize our conclusions, and that is that in our 

20 opinion, and after a review of all this work and of the on-shore 

21 work that we have done, we feel that there is no seaward 

22 extension of the Christianitos Fault beyond about 6,000 feet, 

23 roughly two kilometers. the trend of the on-shore Christianitos 

24 Fault.  

25 However, there is some evidence in the profiles, and we 
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1 have submitted this work in response to Question 34, that from 

2 about one mile off-shore to approximately three miles there is a 

3 series of short discontinuous en echelon faults. They are 

4 superimposed upon a series of holes and faults--- excuse me, a 

to 5 series of holes.  

2 6 These features trend approximately north 30 west for 

7 the most part, and do not appear to be connected to the 

8 Christianitos Fault. Furthermore., their origin appears to be 

6 9 compressional in nature, whereas the Christianitos Fault, as we 
z 
| 10 know, is an extentional feature. Therefore, they would not have 
z 
E 11 had a common origin, as far as we can tell.  

c5 12 After examining all the data, our conclusion is that z 

13 there is no connection between the Christianitos Fault and the 

14 south coast off-shore zone of deformation.  

15 This is based upon review of all the off-shore data, 

16 upon on-shore mapping done by Dr. Perry Ehlig, work done by Jack 

17 West in the Capistrano Abatement.  

18 What we would like to do this evenina is, we have 

a 19 prepared from all these track lines,for instance, between San 

20 Onofre and the line recently reported in the San Diego Book on 

21 Earthquakes in other parallels, there are some 38 lines 

22 available to us for review. We have selected nine of those lines 

23 to review with you this evening, and use those as a sampling of 

24 the data, and as a way of confirming our results.  

25 MR. ROOD: Gene, I would like to ask one question. Do 
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I you plan to present anything to us tonight which we have not 

2 already gotten? 

3 MR. HAWKINS: No.- We'd like to review the area south 

4 of San Onofre in what we ::e calling the Christianitos 

a 5 Exten .ion, that will lie between the San Onofre plant and Line 

6 33 of Dr. Greene's, and then we would separate that from 

7 discussion in the Dana Point area, and we will keep the two 

8 8 discussions separate to that extent.  

6 9 I think with that we would like to go ahead and pass 

S10 it over to Dr. Moore.  
z 
S1MR. JACKSON: I would request that you comment on the 

& 12 relative quality of the data as you go along also, so we can 
z 

13 have a feel for that.in terms of whether it is high resolution

14 shallow penetration, or deep penetration-low resolution. The 

0 15 relative quality within individual track lines would be helpful, 

16 too. Could you put that into perspective for us? 

1 17 MR. MOORE: My name is David Moore. I am a consultant 

r 18 for Southern California Edison Company, and my expertise is in 

19 the interpretation of seismic reflection profile .data, and as 

20 Gene pointed out, we have far more data than we can look at 

21 tonight, so we tried to pick some that was representative, and 

22 more or less evenly spaced along the seaward projection of the 

23 Christianitos Fault and the region of USGS.-- Gary Greene's 

24 data.  

25 The line runs through here, and these are the picks 
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1 that he made,. as nearly as we can transfer them off of the little 

2 map (indicating).  

3 The Christianitos Fault trends about like this on 

4 shore (indicating), and so we are looking at these lines that are 

5 highlighted in yellow between Christianitos and the USGS data 

6 up here.  

7 MR. JACKSON: Where is the OZD on here? 

8 MR. MOORE: It would-be trending through here. We 

d 9 have not extended the lines out, although most of them you would 

10 1 be able to see the structures in there.  

11 MR. HAWKINS: Do you want to reference that map sheet, 

12 Dave? z 

13 MR. MOORE: The map is prepared by Fisher, Pete 

14 Fisher of Cal State Northridge, and he has compiled all of the 

0 15 data that is available here that he was aware of at the time.  

16 We have all of this data, and you have all of this data, that 

17 is, NRC has all of the data as well as the USGS, with the 

18 exception of these lines that have the filled triangles,and that 

19 data will be available shortly. We understand it is 3.5 

20 kilohertz shallow penetration-high resolution for the most part.  

21 I think he may have some sparker data also.  

22 I will be presenting essentially three different kinds 

23 of data tonight. Most of it will be what we call sparker data, 

24 one-second sweep on an analog recorder. The source is 

25 probably -- I am not sure what the source of power is, but it is 
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I around 20 kilojoules. And the other type of data that we have 

2 is just a small amount that we will present later on when we are 

3 talking about the Dana Point area. That will be the Fugro-Sonia, 

which is a very high -- relatively high frequency thing. I think 

it is probably 4,000 to 6,000 cycles, in that range, and has a 

6~ relatively shallow penetration but very great detail in the 

7 upper few tens of meters of the sea floor.  

8 I will point this out again as I roll out the data so 

9 we will know what we are looking at.  
z 
a 10 The third type is from Western Geophysical Company, 

z 
1 ~i and we will just show a couple of lines of that, I guess one 

& 12 line from Western data here and a couple over there later z 

13 (indicating), and it is multi-channel, digitally processed, 

1.4 common depth point data.  
(114 

15 They have low frequency, high power sound source 

16 which they call something, I forget what it is -- aqua pulse.  

17 So that is the type of data we will be looking at. Most of the 

18 data is sparker data, which is one-second sweep running on an 

19 analog recorder, and the other that we have the most to show is 

20 the Western Geophyiscal multi-channel data.  

21 MR. JACKSON: What do you mean by one-second sweep? 

22 MR. MOORE: Analog data. It is not processed 

23 digitally. It is recorded by receiving on hydrophones and 

24 is amplified and filtered with acoustic filters and printed 

25 directly on an analog recorder. It is just like a weather 

015 
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1 recorder. So that the data that comes out of the recorder is 

2 the data that you are working with.  

3 MR. REITER: What does one-second sweep mean? 

4 MR. MOORE: One-second sweep simply means the time it 

5 takes -- You. see, all of these -- The seismic reflection data 

*6 that we use and certainly all we will be looking at tonight are 

7 measuring time, reflection time,'the-time it takes the sound to 

8 get back again, the total reflection time on an analog, One

9 second sweep is one second. On the Western Geophysical, it would 

10 be something like 5.6 seconds -- 5.8 seconds, I guess, almost 
z 

six seconds.  

c 12 MR. CARDONE: Can I ask why the Western Geophysical z 

13 track lines are not included on that? I can well appreciate that 

14 it would encumber it that much more, but you mentioned -- you have 

2 15 one line on there.  

16 MR. MOORE: We have one line.  

17 MR. CARDONE: Why not more lines? 

18 MR. MOORE: Well -

19 MR. HAWKINS: Tom, is your question -

20 MR. CARDONE: There is a sheet that does not include it.  

21 MR. HAWKINS: There is a sheet that does not show 

22 deep penetration,but you should have received a sheet that shows 

23 all of them. If you don't have that, that is an oversight, and 

24 I will get you a copy.  

25 MR. CARDONE: I am sorry.  
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1 MR..MOORE: The Western lines are plotted on this.  

2 MR. CARDONE: And you did analyze the Western lines? 

3 That was going to be my second question.  

4 MR. MOORE: Yes. We looked at all of this data again 

a 5 several weeks ago very carefully, and we have only stlected 

6 those that are highlighted just since yesterday, because we did 

7 not come here prepared to give any kind of a presentation, so we 

8 went through them quickly, and selected these as what we thought 

6 9 were good examples and good data.  
z 

10 So, I guess with that we can go ahead and look at 
z 

11 some of these.  

& 12 MR. JACKSON: Are they a variety of different kinds of Z 

13 lines, or just one type of line? 

14 MR. MOORE: They are -- All of these are sparker 

15 data, with the exception of this one Western Geophysical line 

16 right through here. The rest of these are analog single channel, 

17 20 kilojoule, one-second sweep sparker. The penetration on it 

18 is not great. The vertical exaggeration is not great. Probably 

19 about six to one, something like that, which is -- but that is 

20 just an average, because each one varies depending on shift 

21 speed.  

22 I do not know what the best way to show these is, but 

23 I suppose we can lay them right out on the table here. People 

24 who want to examine them in detail can cluster around.  

25 (Pause.) 

ALDERSON REPORTING COMPANY, INC.



14 

1 MR. MOORE: The first line we will look at is 

2 Sparker Line S-25 and S-26, Marine Advisors Line S-25 and s-26.  

3 This is S-26 here and this is S-25 here (indicating), and I want 

4 us to look at S-26, because this -- on this line, we do see a 

5 fault between Shock Points 420 -- 327 and 328, that we think has 

6 a good possibility of being a seaward extension of the 

7 Christianitos Fault. This is Line 326, from here to about 

8 here (indicating). We have that marked up there.  

9 MR. CARDONE: You are saying 326? 

10 cMR. MOORE: Line S-26. We can see that there is 

continuity here. We can see this fairly continuous bid with 

12 slight undulations. We are running approximately along the 

13 stripe here, so it is not seaward. At about this point here, 

1.4 there is an interruption in the data, and then beyond that it 

i 15 is difficult to see it, so I think that is a good candidate 

16 for a fault.  

17 MR. MORRIS: What is the Shock Point Number? 

18 MR. MOORE: It is between 327 and 328 on Line 5-26.  

19 MR. JACKSON: Could you describe what depth you are 

20 looking at, roughly? 

21 MR. MOORE: Yes. That is about a tenth of a second 

22 down, and the velocity of this material here is probably around 

23 7,000 feet per second. So 350 -

24 MR. CARDONE.: I would like to comment that much of the 

25 data that we were supplied did not have-scales, was missing 
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1 rather significant data, scales, what have you, background 

2 information to interpret these profiles. So they were 

3 extremely difficult if not impossible to work with.  

4 MR.. ROOD: Is that still true, Tom, now that we have 

5 this big chart? 

6 MR. CARDONE: I am talking about the profiles. They 

7 were lacking.  

2 8 MR. MORRIS: He needs the travel time on one end.  

& 9 MR. CARDONE: I started one roll here to see if this 
Z 
E 10 had the travel time, but let me say generally many of them did 
z 
5 11 not.  

z 12 MR. MOORE: When I talk about this being a one-second z 

13 sweep, this is zero at the top and one second at the bottom, so" 

14 these are tenths of seconds (indicating). We have used the 

15 highlighter in here just to assist people in seeing the 

16 reflectors that we believe have continuity.  

17 MR. JACKSON: On this fault, what can you tell about 

b 18 the age of the youngest material that would be offset, or can 

19 you tell anything about it? 

20 MR. MOORE: No, we cannot, other than the fact that it 

21 is -- it can be correlated with a reflector that is fairly 

22 deep in the section of the shore, so that we would presume that 

23 this is probably the Monterrey formation.  

24 MR. CARDONE: Are you depicting here the vertical 

25 termination of this fault as you interpret it? 
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1 MR. MOORE: I am merely depicting the point at which 

2 the data stops.  

3 MR. CARDONE: There was no attempt to -

4 MR. MOORE: The continuity stops here (indicating).  

5 MR. CARDONE: There is no attempt to determine where 

6 the termination is vertically? 

^ 7 MR. MOORE: There was no attempt, but I do not believe 

88 you can make that determination at this stage.  

9 MR. MORRIS: Do you have strata, do you think, that 

10 terminates there -- up in here? 

MR. MOORE: Exactly. These beds here, I believe.  

i 12 MR. MORRIS: I mean this way.  

13 MR. CARDONE: He indicates they are not able to do 

14 that.  

0 15 MR. MOORE: You mean, which way do we believe it is 

16 offset? 

17 MR. MORRIS: No. The youngest strata or the oldest 

18 strata overlying the fault, that caps it.  

19 MR. MOORE: It is not offset.  

20 MR. MORRIS: It is not offset. The youngest strata -

21 In other words, trying to prove it is 35,000 or 100,000 or 

22 200,000 years old. That is not broken.  

23 MR. MOORE: That is what I said. This bed that is 

24 1 brokenis deepin.asection out here not too far -

25 MR. CARDON: I was asking about the vertical 
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I termination of the fault. Where did it end vertically, and 

2 where is it -- what overlying beds are not deformed? 

3 MR. MOORE: I cannot tell that from this data.  

4 MR. CARDONE: That is what I asked initially. We were 

asking the same question.  

C6! MR. MOORE: All we can see is that there is a 

7 termination of these beds. We cannot tell what the offset is 

g 8 and we do not know what the age of the youngest material that 
4 

9 is cut is.  

10 MR. HAWKINS: Can you say anything about offsetting 
z 

the sea floor or anything like that? 

12 MR. MOORE: It is very shallow water. It is very 

13 difficult to see .where the sea floor is, because it is mixed 

14 right in with-the outgoing -

15 MR. CARDONE: Sure.  

16 MR. GREENE: What do you think the hyperbolics are 

17 in here? 

18 MR. MOORE: I believe the hyperbolics are because we 

19 are running along the stripe of the beds. It is common when 

20 you are running along the stripe of the beds to see hyperbolics 

21 which are point source reflectors from beds which are built 

22 updip and downdip because your streamer does not have 

23 directionality in it. It has directionality in the fore and aft 

24 direction, but not in a port and starward direction, and so when 

25 you are going along a series of beds like that along the stripe, 

ALDERSON REPORTING COMPANY, INC.



18 

1 you get spurious reflections from points. It is very common 

2 when you are going on a traverse and you see a nice, clean 

3 reflection; when you have a course change, it will start 

4 running parallel to the stripe, and you start getting this 

a 5 type of thing.  

6 We can see that in a number of these other lines that 

7 we have (indicating).  

8 MR. GREENE: Could there be any other smaller faults 

a 9 or anything in here, for instance? For instance, here or 

10 here, like that (indicating)? I am just looking at the 
z 

11 reflector here that sort of dips under, and I just kind of 

12 looked at the hyperbolic up in there,-which is certainly a good 

13 explanation you gave.  

* 14 MR. MOORE: The other place where you get hyperbolics 

15 is on fault planes, of course, just as you do on a bedding 

16 plane. So it is not uncommon to see hyperbolic reflections in 

17 a fault plane, so you cannot rule out that we are not -- that 

18 these might be indicated, but I was convinced that this was not 

19 faulted. There is good continuity here, even where it dips a 

20 bit there. But that would be a -

21 MR. GREENE: It was just a point I was trying to make.  

22 MR. CARDONE: What is your resolution? How many feet, 

23 meters? What do you feel is -

24 MR. MOORE: This was probably filtered to 70 to 150 -

25 probably higher than that. Maybe 100, 300, something like that.  
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1 It is a few meters.  

2 MR. CARDONE: A few meters.  
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t2 .flws jl 
bfml 1 DR. MOORE: Using this as an example, between 327 and 

2 328 where this interruption occurs is directly along the seaward 

3 projection of the Christianitos Trend, it is right there. We will 

4 next look now look at 325, since I have it out there, unless 

e 5 there are other questions.  

3 6 MR. REITER: Yes. What is the depth of the sediments 

S 7 here? 

8 MR. HAWKINS: What do you mean by "sediment," Leon? 

6 9 MR. REITER: What is the land like? Are we looking at 
z 
E 10 soft sediments underlain by some acoustic basement? What are 
z 

S11 we looking at? 

& 12 DR. GREENE: I don't know if the record would show z 

13 that.  

14 DR. MOORE: This record wouldn't show that.  

15 MR. REITER: Is this record all within the sediments? 

16 DR. MOORE: There is a very thin layer of sediment 

17 here, sandy material so thin that you cannot see it here, but you 

18 can see this bed. This is the Monterrey formation, a cropping 

19 out of the sea floor.  

20 The basement here, the acoustic basement, is probably 

21 the San Onofre breccia but we are not seeing this.  

22 MR. REITER: This is sedimentary rock? 

23 DR. MOORE: Sedimentary rock, right.  

24 DR. GREENE: It is what we call bedorck.  

25 MR. REITER: What are the velocities in there? 
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)fm2 1 DR. MOORE: About 7000 feet per second.  

2 MR. REITER: The velocity runs 3000 -

3 DR. GREENE: I don't know. I am not sure.  

4 DR. MOORE: This section we are looking at now, S-25, 

a 5 trends approximately perpendicular to the trand, the seaward 

6 extension of the Christianitos. We looked in particular at this 

7 part of it, essentially the whole section.  

So, the section we are looking at, we would be looking 

6 9 to the north. In other words, the shore is in here and this 

10 is off-shore.  
z 

2 11 MR. JACKSON: That is lined S-25? 

6 12 DR. MOORE: Line S-25, yes.  z 

13 MR. MORRIS: Shot points? 

14 DR. MOORE: Shot points extend from 309 to 319.  

15 Essentially that whole line, the vertical exaggeration in here 

16 is approximately six to one.  

17 These are very very general. Essentially, it is almost 

18 flat line.  

19 MR. MORRIS: Then you infer from this that the fault 

20 does not extend through here? 

21 DR. MOORE: I cannot see the fault in this section. If 

22 it is there, it does not seem to appear in this section.  

23 MR. HAWKINS: If you had to estimate the thickness you 

24 are looking at, say from here to here -

25 DR. MOORE: From here to here it would be four tenths.  
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bfm3 1 DR. GREENE: 1400 feet.  

2 MR. DEVINE: If one were to look at the continuation 

3 of the Christianitos, he would look somewhere between 312 and 

4 313? 

e 5 DR. MOORE: That would be very close to shot point -

6 between shot point 325 and -- I am sorry, 225 and 228. I'm 

7 sorry, wrong line -- say between 15 and 11 or so.  

8 MR. JACKSON: So, on that one you don't see anything? 

6 9 DR. MOORE: I don't see anything there, no.  

10 MR. JACKSON: Is this just a fold in here? 
z 

11 DR. MOORE: It is a very general folding.  

& 12 MR. HAWKINS: The vertical exaggeration is six to one.  
z 

13 MR. JACKSON: Six to one, he said.  

14 MR. DEVINE: Roughly.  

9 15 DR. MOORE: It is a function of the speed and the 

16 spacing between the shot points, but that is approximate.  

17 Certainly it is no less than that. It might be a bit more than 

18 that.  

19 As you get deeper and deeper in these, you get cross

20 overs like you get here. That is the function, again, of lack 

21 of focus of the receding array. It is just like on an echo 

22 sounder when you go over a V-shaped hole or a hole at the bottom.  

23 You will not see a hole like that. You will see the 

24 thing go like this.  

25 (Indicating.) 
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>fm4 1 That is the reason they migrate sections digitally as 

2 to eliminate cross-overs. They migrate them that way.  

3 MR. HAWKINS: Why don't you go on to the next one? 

4 MR. JACKSON: You have a lot to cover.  

5 DR. MOORE: We will go back to 22, which is the one 

6 between that one and the previous one. Line 26, where we could 

t 7 see faulting, that one we -- at least, I could not see faulting.  

8 MR. HAWKINS: It is S-22? 

* 9 DR. MOORE: S-22. Also this is a one second sweep, 

E_ 0 approximately 20 kilojoules power. On S-22, the projected trend 
z 

10 of the on-shore fault, we should see it at about, say 21 to 25, 

& 12 in that area.  z 

13 MR. JACKSON: I did not hear the numbers.  

14 DR. MOORE: It should-be 21 to 25, right in here 

15 some place.  

16 (Indicating.) 

17 MR. CARDONE: Would you cament on the quality of the 

18 record between stations 221 and 225? 

19 DR. MOORE: It is not -- I would say that it is about 

20 aberage quality Sparker data. It is not the best I have ever 

21 seen, but it is quite good. You can see a fault down here in the 

22 basement.  

23 We believe that this is probably the San Onofre breccia 

24 over here. You can see it when you get in close to shore. It is 

25 a basement fault. We do not believe it extends up into the 
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bfm5 1 section. You can see that on other lines that we will look at 

2 later.  

3 MR. JACKSON: Would the San Onofre breccia give you 

4 the same kind of hyperbolics? 

DR. MOORE: Here, the ship is turning and you haven't 

6 gotten straightened out to get on the proper course.  

7 MR. JACKSON: But here and here.  

(Indicating.) 

SDR. GREENE: Breccia could give you som- hyperbolic.  

10 It depends on the weight and the size. They could act as a point 

source, which would be a hyperbolic. That of course is dependent 

12 upon the frequency of the system, too.  

13 MR. JACKSON: Hyperbolic is a fraction? 

14 DR. GREENE: Yes.  

15 MR. DEVINE: Your position is you do not see it on 

S6 this profile. You do not see an extension of Christianitos on 

4 17 this profile? 

7 18 DR. MOORE: It would have to be right in there. This 

19 is a fault there. I do not believe the fault goes up to this 

20 section. Certainly not to here.  

21 MR. REITER: Do yo have any idea what this can be 

22 associated, what age, what' formation? 

23 DR. MOORE: That faulting took place before the 

24 Christianitos began to form, and probably stopped faulting before 

25 the Christianitos formed because it does not penetrate very far 
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bfm6 1 into the section.  

2 MR. HAWKINS: If our assumptions are correct, this would 

3 represent the San Onofre breccia and this could represent the 

4 Monterrey. So, this could predate the Monterrey.  

5 DR. MOORE: I will show you the same fault on another-

6 DR. GREENE: Say that again.  

7 MR. HAWKINS: This could be the San Onofre breccia. If 

this is the San Onofre breccia, then the fault is post-San 

9 Onofre breccia. If this is Monterrey, then it is pre-Monterrey 

10 and might extend up into the base of the Monterrey.  z 

11 DR. GREENE: Are you interpreting this as the San 

&12 z Onofre breccia? 

13 MR. HAWKINS: We are interpreting from here below.  

14 (Indicating.) 

15 DR. GREENE: Okay.  

16 MR. HAWKINS: It is mainly based upon what we have 

17 on-shore.  

18 DR. GREENE: Okay.  

19 DR. MOORE: If you plot the position of this fault, 

20 which you can see very clearly because it is a beautifully 

21 displayed fault from our other lines, this thing trends about 

22 10 to 15 degrees east. So, it is a different trend with 

23 reverse throw -- reverse throw. 

24 Perry Ehlig, who has mapped a lot along the coast 

25 lines, says that he sees faults very similar to this in the 
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bfm7 1 sea cliffs in the San Onofre direction that do not extend up 

2 into the younger sections.  

3 So, that would be comparable to what we see here.  

4 Any other questions on this one before we go on to the next? 

5 We have already looked at 25. Let's look at, since we are in 

2 6 this place, we will look at the Woodward-Clyde sparker line 841.  

7 It is the same type of data. It is in a larger format.  

8 Again, 841 -- here is 841 right here.  

d 9 (Indicating.) 
z 
E 10 It crosses very closely to this last faultline we just 
z 

11 looked at, S-22. In fact, you will see that same basement fault 

& 12 at 841. You would expect to see, right around on either side of 
z 

13 110.  

14 MR. HAWKINS: Dave, I might comment the Marine adviser's 

15 line we just looked at were generated in the CP stage around 

16 1971. This data was done particularly for the LNG site 

17 immediately south of San Onofre in 1967 using a somewhat different 

18 set of equipment.  

19 DR. MOORE: The projected fault would come to about 

20 here, perhaps a little bit on either side.  

21 (Indicating.) 

22 Here is that same basement fault we saw before.  

23 MR. JACKSON: It is more obvious there. How do you 

24 establish that as a reverse fault? 

25 DR. MOORE: The sense of the direction is down to the 
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bfm8 1 east.  

2 MR. MORRIS: How are you able to see -

3 DR. MOORE: I am not saying it is a reverse fault. It 

4 looks like a normal fault. The sense of displayment is reverse 

m 5 from the Christianitos.  

6 MR. CARDONE: Okay.  

7 MR. HAWKINS: Maybe we should say opposite.  

8 DR. MOORE: Opposite, right. They are not reverse 

9 faults.  

E 10 MR. CARDONE: That point was made, then the reverse 
z 

2 11 fault came up after that. Good.  

& 12 MR. DEVINE: If it extended as far as shot point 116 or 
z 

13 170 to hit that right there, how far off the line are you getting? 

14 DR. MOORE: There are small faults on here. Most of 

z 15 them are associated with these general faults. Frequently, they 

16 do not extend very far down in that section. That is a different 

17 type of fault.  

18 It is quite common in the Monterrey formation, when you 

19 have folding, you get small faults. They do not extend down 

20 very deep.  

21 MR. JACKSON: Can you give some idea of, again, scale 

22 for us that are not familair with this? 

23 DR. MOORE: This is, again, a one second sweep. The 

24 distance between shot points here is -- probably would be 500 

25 feet.  
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bfm9 I MR. JACKSON: This would only be 350 feet? 

2 MR. REITER: Yes.  

3 DR. MOORE: This is the off-shore, right here.  

4 MR. REITER: This is the off-shore zone? 

5 DR. MOORE: Right.  

6 MR. DEVINE: That is a good point to make.  

7 DR. MOORE: That is not what we are concerned with.  

8 MR. DEVINE: Comparison of the two, though, is -

6 9 MR. JACKSON: That is really important.  
i 

E 10 MR. REITER: These are the upper sediments? 
z 
2" 11 DR. MOORE: This is the sea floow reflection, here.  

12 MR. REITER: So, the off-shore zone does not cut through Z 

13 the sediments? 

* 14 DR. MOORE: There is very little sediment right over 

15 the top of it, there. Probably just a few meters, at most.  

16 MR. HAWKINS: You could not make the judgment from 

17 this.  

18 DR. MOORE: You can on other lines, which you are not 

1 19 looking at now because they do not show any faulting, but the 

20 high frequency records that go with these as a matched set are 

21 1/4 second sweep instead of one second. They are a much higher 

22 frequency, so you can see thinner features. They show up the 

23 erosional truncated -- erosional beds that are truncated along 

24 this erosional surface.  

25 You can see the fill of the overlying material.  
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bfmlO 1 MR. REITER: Is this some sort of multiple, here? 

2 DR. MOORE: This is the bottom multiple.  

3 MR. HAWKINS: The verticals on this, would the 

4 exaggeration be on this similar to the Marine adviser's exaggera

5 tion? 

6 DR. MOORE: Right.  

7 MR. HAWKINS: Five or better, six or better? 

8 DR. MOORE: Maybe higher, maybe close to ten.  

d 9 MR. ROOD: What do you conclude about this. You see 
z 

10 the off-shore zone of demormation, but you do not see the 
z 

7 11 Christianitos extestion? 

12 DR. MOORE: If you project it seaward along the trend, z 

13 it should come in about 110.  

14 MR. ROOD: You do not see it? 

15 DR. MOORE: I do not see it there.  

16 MR. ROOD: Okay.  

17 MR. JACKSON: The resolution on this looks like its 

18 on the order of tens of meters, anyway.  

o 19 DR. MOORE: Tenths of meters, well, proabaly a little 

20 bit less than that.  

21 MR. JACKSON: Yes.  

22 DR. MOORE: That is approximately right.  

23 MR. JACKSON: The offset on this fault -- the apparent 

24 offset would be 350? 

25 DR. MOORE: Yes. Well, it is about -- it depends on 
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1 the velocity. I do not know what the velocity is.  
bfmll 

2 MR. JACKSON: That is just a vertical component.  

3 DR. MOORE: We are looking at the -- these are time 

4 sections. The actual vertical scale is variable down here. It 

e 5 is a time scale, so as the velocity increases, the scale gets 

6 compressed.  

7 MR. JACKSON: It may be important to note this, though, 

8 when we are talking about the feature near Dana Point in terms of 

6 9 keeping this compared to it.  

10 MR. ROOD: Basically, what we are doing is referencing 
z 

11 everything to the off-shore zone of deformation.  

W 12 MR. JACKSON: It gives you pretty good contrast.  
Z 

13 MR. DEVINE: That is what you are suggesting. That is 

14 not what they are saying.  

15 MR. REITHER: Dave, let me ask a question. What do 

16 these represent? Folding or -

17 (Indicating.) 

18 DR. MOORE: That is a gentle fold, right.  

19 MR. HAWKINS: If the exaggeration were ten to one, 

20 you would be looking at a five degree fold.  

21 MR. REITER: Do you think there are small faults asso

22 ciated with that or there could be? 

23 DR. MOORE: Yes, I think so. Little small faults in 

24 the crests of the fold.  

25 MR. CARDONE: What is the time scale on this, Dave? 
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bfml2 1 DR. MOORE: Tenths of seconds. We will go to 825, which 

ei. t2 2 is another Woodward-Clyde sparker line.  
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1 We are working our way seaward.  

2 MR. MORRIS: What line is this, Dave? 

3 MR. MOORE: It is 825.  

4 MR. HAWKINS: We are still looking at the Woodward 

5 Clyde lines, Number 825.  

6 MR. MOORE: The projected fault would be somewhere 

Z' 7 between 15 and, I would way -- 115 to 122.  

8 MR. JACKSON: Where is this line relative to the 

6 9 last one we looked at, further out? 
z 

10 MR. MOORE: Further seaward.  
z 

11 MR. JACKSON: Okay.  

12 MR. MOORE: The last one we looked at was 841. That 

13 is this one (indicating). The one we are looking at now is 

* 14 Line 825, Woodward Clyde Line 825, and it will cross the seaward 

15 projection of the fault at this shot point (indicating). It is 

16 112 to about 123.  

17 MR. JACKSON: Gary, you would not see if it it were 

18 down in here with this kind of data.  

19 MR. MOORE: Probably not.  

20 MR. JACKSON: If this were an anticline associated with 

21 that faulted depth, you would not be able to see that? 

22 MR. GREENE: It depends upon the material, too, and 

23 the system, how fast the system attenuates, so there are 

24 several factors.  

25 MR. HAWKINS: Could there be a fault down beneath the 
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1 anticline that you would not see? 

2 MR. GREENE: Right. Exactly. On this program, you 

3 would not be able to see it.  

4 MR. JACKSON: Are these multiples? 

e 5 MR. MOORE: No.  

6 MR. JACKSON: They look like multiples.  

7 MR. CARDONE: These are multiples.  

8 MR. MOORE: I don.t believe the ones I have highlighted 

9 are multiples.  

z 10 Rt. GREENE: I don't think so.  

11 MR. REITER: This is the OZD? 

12 MR. MOORE: Right.  
z 

13 MR. JACKSON: This looks like a pretty good candidate, 

14 though.  

- 15 MR. MOORE: I have indicated -- that is a probable 

16 fault.  

17 MR. JACKSON: That looks close enough on a projection 

18 -- the way you project a fault.  

19 MR. HAWKINS: What is the spacing on these lines, 

20 again? 

21 MR. MOORE: About 500 feet. It should fall right in 

22 here.  

23 MR. JACKSON: Okay.  

24 MR. GREENE: Is -- Dave, there was no other high 

25 resolution records run with these things, were there? 
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1 MR..MOORE: Yes, there were.  

2 MR. GREENE: Were there at the same -

3 MR. MOORE: They were run at the same time. They were 

4 Uniboom records. They show up the erosional truncation very well.  

,* 5 MR. GREENE: Similar to the ones that we -

6 MR. MOORE: Very similar to yours, yes.  

7 MR. HAWKINS: The data you received, you have 

8 both Uniboom and sparker? 

9 MR. MOORE: Yes.  

10 MR. HAWKINS: There are only a couple of instances 
z 

1 where there were:not.two run and you will have just one.  

d 12 MR. GREENE: Okay.  z 

13 MR. MOORE: In general, the Uniboom data is not too 

14 good for looking at faults, because the particulate saturation 

0 15 is so great that all you see is the very steeply dipping 

16 things here, and this deeply dipping thing here, but they are 

17 very handy for looking at the thickness of unconsolidated 

18 sediment covered in these terraces, particularly at the upper 

19 end of the terraces. This is where the sediment is the thickest.  

20 The erosional terraces.  

21 MR. JACKSON: Why don't we go on to the next one? 

22 MR. MOORE: 816 is the next'Woodward Clyde line. 816 

23 lies further seaward.  

24 MR. HAWKINS: How far south of the last line is that, 

25 Dave? 
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1 MR. MOORE: I would say about a mile.  

2 MR. HAWKINS: About a mile south.  

3 MR. MOORE: Let's see. Again, we should disregard 

4 this over here. The ship has not gotten straightened out yet.  

The streamer is sinking.  

* C! 

3 6 CGeneral laughter.) 

7 MR. MORRIS: 120? 

8 MR. REITER: The center would be 120.  

6 9 MR. MOORE: It would be a few shot points on either 
z 
0 
E 10 side.  
z 

MR. JACKSON: You do not see anything in there? 

d^ 12 MR. MOORE: I can see a lot of -- up in here. These 
z 

( 13 are a little tighter folds than we have been looking at before.  

14 They probably, if you looked at those in great detail, you would 

15 see small faults associated with those folds.  

16 MR. HAWKINS: Again, seaward is that way (indicating)? 

17 MR. MOORE: Seaward is this way (indicating). On-shore 

18 is this (indicating). This is not as clearcut 'a case as the 

19 earlier ones. If I were asked to put a fault in there, I would 

20 be hesitant to.  

21 MR. JACKSON: You would not? 

22 MR. MOORE: No. You could possibly put one through 

23 here, in this part of the section, but it does not extend up;.  

24 through here. I might put a fault in that part of the section 

25 (indicating).  
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1 MR..HAWKINS: That would be about Station 120.  

2 MR. MOORE: Right, and clearly we have some kind of 

3 faulting down here, probably the San Onofre breccia.  

4 MR. HAWKINS: Where is that, Dave? 

e 5 MR. MOORE: That is way up at 112 or so. It is not 

6 the same fault we were looking at earlier.  

7 MR. JACKSON: All right, the next one.  

8 8 MR. MOORE: Just to look at an example of deeper in 

a 9 the section, this now is 5.2 seconds, so it is a much deeper 

E 10 penetration. It is Line 121 of Western Geophysical, 1971. It 
z 

11 is a multi-channel, digitally processed data.  

& 12 MR. JACKSON: Where is this on the figure? z 

13 MR. MOORE: 121 is this section right here 

14 (indicating).  

15 MR. JACKSON: Okay.  

16 MR. MOORE: And the part that I have highlighted here 

17 is the part that is highlighted on that one (indicating). The 

18 scale is very different on these now. We are looking -- The 

19 scale is highly compressed. These shot points are much further 

20 apart than the other shot points.  

21 MR. REITER: What is this? 

22 MR. MOORE: That is the OZD.  

23 MR. DEVINE: You are batting 100.  

24 (General laughter.) 

25 MR. MOORE: Let me give you a projected spot where 
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1 that fault is. The fault should project through here 

2 (indicating) between Shot Points 69 and 45.  

3 MR. JACKSON: Is this offset sea floor? 

4 MR. REITER: That is the shelf break.  

* 5 MR. JACKSON: That does not have anything to do with 

the fault? 

7 MR. MOORE: No -- well, that is a good question.  

8 MR. GREENE: That is a very controversial question, as 

9 a matter of fact, because a lot of marine people think, yes, 
z 
0 

10 wherever you see that, that is the result-ofufaulting, and other 
z 

11 people say, no, not everywhere. There are some places.  

e 12 MR. MOORE: I think they are both right in different z 

13 places.  

14 MR. GREENE: In different places, yes.  

(0) 15 MR. DEVINE: It is not only this place. It is 

16 elsewhere on the coast.  

17 MR. MORRIS: Dave, somebody pencilled.in something there 

s 18 that caught their eye.  

o 19 MR. MOORE: We were thinking that one put a fault 

20 in there.  

21 MR. DEVINE: Row deep are you at that time? 

22 1 MR. MOORE: Very deep in that section.  

23 MR. HAWKINS: Interpret that in feet, would you, Dave? 

24 MR. MOORE: The other lines that we have been looking 

25 at, they have been the whole sweep across the thing. That has 

ALDERSON REPORTING COMPANY, INC.



7 

38 

1 been up here, so we have not even been seeing data as deep as 

2 this probably. We have been seeing data at the very deepest.  

3 of around six-tenths of a second, so for example, this one here 

4 is -- this is about six-tenths of a second, so that is the same 

t 5 as that.  

3 6 MR. HAWKINS: That would be about 2,800 feet? 

7 MR. MOORE: Right.  

8 MR. CARDONE: You cannot truncate that. You don't 

6 9 know how far up. You cannot terminate that vertically 

E 0 
10 Cindicating).  

z 

2 11 MR. GREENE: I am not sure what you are seeing here.  

12 For instance, this reflector here, there is something trying z 

13 to come up through there.  

14 MR. MOORE: There is an anticline here.  

15 MR. GREENE: You could, Tom, depending on who 

16 interprets it -- that is something you have to work with on 

17 that thing, but you can see there are some offsets here and 

t 18 there.  

o 19 MR. MORRIS: That is near what shot point? 

20 MR. HAWKINS: Station 81.  

21 MR. MOORE: 81 and 93. We have to count that from 105, 

22 because they are not all marked.  

23 MR. DEVINE: By fives? 

24 MR. MOORE: It is the first and second one back from 

25 105.  
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1 MR. GREENE: That shows on the shelf here. So are we 

2 counting that? 

3 MR. MOORE: Yes, the horizontal scale on this is 

4 very difficult.  

5 MR. GREENE: Very difficult, yes.  

6 MR. MOORE: If we count two back from Shot Point 105, 
to 

A 7 that is where my yellow line is.  

2 8 MR. GREENE: Right here, see (indicating).  

6 9 MR. MOORE: Here is 105.  
z 

10 MR. GREENE: That would be right here.  
Z 

11 MR. DEVINE: That could be well into the OZD.  

12 MR. MOORE: This one, I think, is a pretty good 
Z 

- 13 example of the continuity of the strong reflector in the 

14 basement. It is convincing to me, at least.  

15 MR. HAWKINS: Do we have any more of this? 

16 MR. MOORE: That is all for -- Let's see.  

17 MR. DEVINE: What about S-16? 

18 MR. MOORE: We are going to look at S-16 and S-18.  

19 The reason we selected these is because these are the closest 

20 ones to the USGS data. S-16 is very close, and S-18 is -- and 

21 again, I have not tried to label everything, just in the zone that 

22 we were interested in.  

23 MR. JACKSON: Tom and Gary, this is probably the 

24 closest one to your line, Gary.  

25 MR. GREENE: Let me just get this note.  
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1 MR..HAWKINS: Dave, if you are going to be speaking, 

2 the court reporter has to record it.  

3 MR. MOORE: Let's first look at S-16. The area of 

4 interest there is primarily from Shot Points 148 to 153.  

e 5 MR. JACKSON: Is that on projection with the picks -

6 MR. MOORE: Right.  

7 MR. JACKSON: -- that Gary is on? 

8 MR. MOORE: I think these are the same faults that 

d 9 Gary has seen.  

E 10 MR. MORRIS: Garyy, you picked three faults in there, 
Z 

11 right? Are the three that we see there, do you think that 

d 12 is the equivalent ones, or are we just looking at a fault zone Z 

13 that may have three? 

14 MR. MOORE: Between 150 and 151.  

15 MR. GREENE: The thing is that -

16 MR. MOORE: The positioning on these is very rough.  

17 We just took those off of the very small charts, so you could 

18 switch those around by half an inch or so on that chart.  

e 19 MR. HAWKINS: Easily.  

20 MR. GREENE: My profiles -- the scale is different, so 

21 without that profile I cannot say that yes, these are the 

22 three faults, but I did show three faults at different depths in 

23 the profile.  

24 The other thing is that I had a Uniboom in here that 

25 I correlated the Uniboom -- the faults on the Uniboom with the 
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1 faults on the deeper record in that area, and I do not know if 

2 you have the Uniboom record of this one here.  

3 MR. JACKSON: No, we do not.  

4 MR. GREENE: We are not looking at the same type of 

5 data, basically.  

6 MR. REITER: What is a Uniboom as contrasted to a 

7 sparker? 

8 MR. MOORE: A Uniboom will give you more detail in 

a 9 the upper part of the section, here. It is about a quarter of 
z 

t 10 a second sweep, so it takes that much of this and blows it up 
z 

7 11 for you in better detail.  

& 12 MR. GREENE: Right.  

13 MR. REITER: Is it an acoustic source that pops? 

14 MR. GREENE: Right.  

15 MR. JACKSON: Again, the resolution here and the 

16 amount of offset? 

17 MR. MOORE: The resolution is probably a few meters, 

18 five or six meters.  

.19 MR. JACKSON: And your estimated offset on these? 

20 MR. MOORE: It is difficult to say. That one looks 

21 like it is offset by -- Let's see. That is about -

22 MR. JACKSON: Roughly, on the order of meters, tens of 

23 meters? 

24 MR. MOORE: Tens of meters, a few tens of meters.  

25 Maybe about 20 meters or so.  
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I MR. JACKSON: We are not talking about thousands of 

2 feet? 

3 MR. MOORE: No, no, no.  

4 MR. JACKSON: Okay.  

5 MR. MOORE: A tenth of a second.  

6 MR. JACKSON: On-shore, the Christianitos has 

7 thousands of feet of offset.  

88 MR. MOORE: Right, but it is decreasing rapidly as 

9 you go towards the coast.  

10 Now, we go down to S-18, which is not too distant -

11 16, that is the one that we are looking at, and 18 is this one 

C5 12 just beyond the Western Geophysical line. We looked at that 

13 earlier (indicating). It is about -- a little over a mile 

14 towards the beach along the projection of that fault trend.  

15 MR. REITER: What shot points are we looking at? 

16 MR. MOORE: You should be looking at shot points 

17 between -- say, from 171 to 164.  

18 MR. JACKSON: You interpret nothing there.on th±s one.  

19 MR. MOORE: Continuity.  

20 MR. GREENE: Somebody else, Dave, interpreted something 

21 there, and it looked like they stopped here and picked it up 

22 up there. You don't think it is offset there, then, do you 

23 (indicating)? 

24 MR. MOORE: When I sited along these lines, I did not 

25 see that offset. I didn't know. Up in this shallower part, it.  
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1 is a little fuzzy, so one could put sort of a short shallow 

2 fault in there along the top of that (indicating), but down in 

3 9here, I do not believe that extends through.  

4 MR. JACKSON: Is that again the OZD down there 

5 (indicating)? 

6 MR. MOORE: It is nothing comparable to what we see 

7 over here, for example.  

8 MR. JACKSON: Gary, does this give you any insight 

9 into the age of last movement, more than what you have been 

10 able to do? 
Z 

11 MR. GREENE: No. In fact, at this scale, it is very 

12 difficult to determine. I assume that -- You are calling it Z 

i 13 Monterrey, I guess.  

14 MR. MOORE: Yes.  

15 MR. GREENE: You are working with miocene as the 

16 youngest stratographic unit you are seeing in here. The bubble 

r 17 pulse is masking out everything above that.  

r 18 MR. MOORE: These rocks are essentially an outcropping.  

19 There are a few meters of -

20 MR. JACKSON: The bubble pulse? 

21 MR. MOORE: This band of four or five reflectors is 

22 the bubble pulse.  

23 MR. DEVINE: Are you interpreting the disruptions 

24 around 175 to be the OZD on this? 

25 MR. MOORE: And also on here, the seaward end of this 
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1 one (indicating).  

2 MR. REITER: There is no way to get rid of the bubble 

3 pulse? 

4 MR. GREENE: Digitally, you can't. This is difficult.  

5 On an analog record, it is very difficult to do it. What you 

6 normally do -- What I have done, and until you get pretty 

7 competent, you just simply draw a different colored pencil, so 

8 you tend to make that mistake.  

9 MR. JACKSON: Do you want to sum up on Christianitos? 

E 10 MR. HAWKINS: Are we finished? 
z 
M 11 MR. MOORE: Just two -- I would like to point out here 

12 there is some question that obviously some people think we z 

13 might -- should have put a fault in here, and I would not -- I 

14 would not argue that point very strongly.. If someone-wants to 

15 put a fault right in there, that is all right. I do not think 

16 you can justify putting it down to these deeper ones. I think 

17 it would be a typical Monterey short anticlinal depressed 

18 fault.  

19 MR. REITER: Before you take this away, could you 

20 pull out the record that has a good, clear indication of 

21 Christianitos? 

22 MR. HAWKINS: 26, Dave.  

23 MR. REITER: That is what I was lookina for.  

24 MR. MOORE: What did we do with it? 

25 MR. HAWKINS: I think the concept of a good, 
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1 crisp, clear record of the Christianitos 
may be over

2 characterizing it.  

3 MR. MOORE: It is not that clear, but we put a 

4 possible fault in here on the basis of abrupt 
termination of 

o 5 this here and reflectors extending for a long distance.  

6 It stopped there. There is not a change in course there. There 

7 is something in the geology.  

8 MR. REITER: There is some sort of data gap there.  

9 MR. HAWKINS: If there are no other questions on these 

z 
? 10 lines, we would summarize by saying that Line S-26 on the Marine 
z 

Advisors could be interpreted to show the Christianitos Fault 

d 12 at about Shot Point 327. However, beyond that, we do not have 

. 1 any indication in the records that the Christianitos extends 

14 any further off-shore, and so therefore we would make the 

15 interpretation that it terminates, for whatever reason, or dies 

16 out somewhere in the -- between Shot Points -- between Marine 

17 Advisors Line S-26 and Marine Advisors Line S-22.  

18 MR. JACKSON: How do you explain S-16? 

19 MR. HAWKINS: The fault we see here on S-16? That could 

20 be simply a series of short discontinuous faults. We see it as 

21 a large gap between where we see 26 and 16, several miles, as a 

22 matter of fact.  

23 MR. MOORE: Furthermore, there are a number of lines.  

24 We have only looked at a very small fraction of the data. There 

25 are many, many lines in here where you cannot see faulting 
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1 between those two places where you can.  

2 VOICE: I think data indicated a series of 

3 initial anticlines associated with short faults, sort of a 

4 wrench type thing. This is probably what this is.  

o 5 MR. MOORE: There are a number of little faults out 

6 here associated with these very general anticlines.  

7 MR. REITER: Is the sense of offset here consistent 

8 with the Christianitos on land -- I guess you can't get a sense 

9 of
z 

10 MR. MOORE: It is reversed here -- not reversed. It 

11 is opposite.  

12 MR. REITER: It is opposite -
Z 

6 13 MR. GREENE: If you are looking at a wrenched zone, 

2 14 you cannot have switch and offset.  

15 MR. MOORE: You cannot have -- Right, we do not 

16 interpret the Christianitos as any kind of a wrench fault.  

17 I.do not see how it could be interpreted as part of a wrench 

18 fault.  

19 MR. GREENE: I thought Gene just said -- Gene, didn't 

20 you think it was wrench? 

21 MR. HAWKINS: No, Bill'just used the word:. That is 

22 why I am shaking my head no.  

23 VOICE: No, it is the -

24 MR. MOORE: It is normally down to the base fault.  

25 It is associated with the evolution -- late miocene to 
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1 mid-pliocene or thereabouts.  

2 MR. HAWKINS: From roughly 12 million years to what, 

3 four million years? 

4 MR. MOORE: About that.  

5 MR. HAWKINS: Somewhere in there.  

S 6 MR. MOORE: And then, as nearly as we can tell, both 

7 from off-shore and on-shore, but particularly the on-shore data, 

8 this indicates that there has been no movement of that fault 

6 9 since that four million year period. That is not my expertise.  
z 
E- 10 That is Perry Ehlig's. I am just quoting him.  
z 
2 11 MR. JACKSON: The line, S-26, you cannot make any 

c 12 attempt at age of last movement based on this line. You have 
z 

13 the cliff exposure, what is it, a mile away? 

14 MR. HAWKINS: The only other indication we might have 

15 would be on some of the Woodward Clyde lines, the Uniboom lines, 

16 which would suggest that the fault does not disrupt the 

E 17 pliocene: marine terrace.or the overlying sediments, but the 

18 age of those is questionable, probably somewhere in the 

19 bracket of eightto 17,000,. so it is outside the criteria.  

20 MR. MOORE: This reflector that we barely see down 

21 here, if we can correlate those, too, the faulting is in the 

22 right sense there -- no, no, it is backwards.  

23 MR. HAWKINS: It is backwards.  

24 MR. MOORE: So it would have to be up here some place 

25 (indicating).  
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1 MR. HAWKINS: That is correct.  

2 MR. MOORE: Itany be up in the bubble pulse there.  

3 MR. HAWKINS: Tom, were you going to ask -

4 MR. MOORE: There are good strong reflectors you can 

5 pick up over here (indicating).  

6 MR. JACKSON: Do you have any further questions on 

7 this section? 

8 VOICE: No, no.  

9 MR. CARDONE: You based your conclusions on the 

10 Western Geophysical,as well as the Woodward Clyde, as well as 
z 

these others that we have been looking at, as to lack of 

& 12 faulting in this area that we have been investigating? z 

6 13 MR. MOORE: That is right. The conclusion is based 

14 on -- the sum total of the data.  

2 15 MR. CARDONE: I have a map. This is a Western 

16 Geophysical map, 1971-1972. It is a portion thereof. And it 

17 shows the basement geology, and in the area that we have been 

18 investigating, we see an on projection of the Christianitos 

19 fault, a fault interpetation at depth, of course, which has 

20 the same sense of movement.  

21 MR. MOORE: I do not agree with that interpretation.  

22 MR. CARDONE: I just want to point out there is 

23 contrasting interpretation, this being done by Western 

24 Geophysical.  

25 MR. MOORE: But you have to look at the data that that 
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1 is based on. It is based on essentially one line, and -

2 MR. CARDONE: I think there are several crossings 

3 here, Dave. There are one, two, three, and thenone in this 

4 direction. There are five or six crossings there.  

, 5 MR. MOORE: 121 and 123. We looked at 121, right in 

3 6 that zone.  

7 MR. CARDONE: Yes.  

8 MR. MOORE: That fault does not exist as it is 

6 9 projected there. This is in the basement.  

10 MR. CARDONE: Right, right.  

11 MR. MOORE: We can get out 121 again and look at it.  

& 12 I will let you point that fault out to me.  Z 

13 MR. CARDONE: Which one? 

14 MR. MOORE: 121.  

15 MR. JACKSON: That is from SCE.  

16 MR. MOORE: Here is Line 121. Isn't that the one we 

17 just looked at? 

18 MR. CARDONE: What shot point would that be? 

19 MR. REITER: How many seconds in the basement? 

20 MR. CARDONE: I would say -

21 MR. MOORE: Did you put away Line 121? 

22 MR. CARDONE: -- 5,000 or 6,000 feet.  

23 MR. HAWKINS: The point they are making, Dave, is 

24 that an Edison submittal in the PSAR, I think, is in Appendix 

25 C, an interpretation that is based upon the work done by 
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1 Woodward Clyde.  

2 MR. CARDONE: There may be something coming through 

3 there (indicating).  

4 MR. MOORE: Okay, yes.  

t 5 MR. CARDONE: I have something here and here 

6 (indicating), but -

7 MR. MOORE: I think that is -- Actually, I do not think 

8 it is important. I think it is unimportant.  

9 9 MR. CARDONE: The interpretation is unimportant? 

10 MR. MOORE: No, no. If there was a fault in that 
z 

11 basement, I think it is unimportant, because the fault, if you 

& 12 can show that that fault extends all through the section, then z 

13 it would be -

14 MR. CARDONE: No argument -

1)15 MR. MOORE: As long as that fault is limited to the 

16 San Onofre breccia, then it is not important. My interpretation 

17 is 

18 MR. CARDONE: Your conclusion was, there was no fault, 

19 there was no Christianitos Fault in the area that we were 

20 inspecting? 

21 MR. MOORE: That is right. I did not interpret 

22 I those records earlier. Those were interpreted by Western 

23 Geophysical personnel and submitted by Edison.  

24 MR. CARDONE: I would also point out that your line 

25 diagrams that you sent to us show a few more fault takes than 
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1 you have indicated this evening.  

2 MR. MOORE: They may be different places, but not -

3 MR. CARDONE: Yes. We limited our area of 

4 expectation of the Christianitos Fault to a narrow extent. The 

5 Christianitos Fault is known on shore to meander somewhat, should 

* 6 I say. It has some -- it arcs within places.  

7 MR. MOORE: We were addressing ourselves to the 

8 projection of the Christianitos fault that was presented in the 

9 little green book, the guidebook.  
z 
p 10 MR. HAWKINS: Unless there are other questions in 
z 
2 11 this area, we would like to move on, because it is getting late.  

e 12 We would certainly welcome more questions. If we don't we would 
z 

13 like to move into the map of the Dana area. I think we can go 

14 faster.  

-1MR. MOORE: We don't have as much data here. This 15 

16 chart is again prepared by Fisher of Cal State.  

17 MR. GREENE: Northridge.  

18. MR. MOORE: It is a compilation of all the data known 

19 out here with the exception of.the later USGS, and we have the 

20 same types of data again. We have some Western Geophysical 

21 lines which are deep penetration, low frequency, relatively low 

22 resolution. We have a number of sparker lines. We also have 

23 one line which is a Fugro-Sonia line, very high frequency, high 

24 resolution.  

25 3 
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1 
t. 4 MR. HAWKINS: Which do you want to start with? 

2 
:r&t MR. MOORE: I guess we should probably start to the 

3 
north and work south.  

4 
MR. HAWKINS: Start with the sparker? 

e 5 
MR. MOORE: We can start with the sparker data, S-41.  

6 
- In this particular case, the sparker data does *not tell us 

7 
much because we are going right over and erosional feature; 

8 
it is a gully. This .a ble front of the basin slope is 

d 9 
z furroughed by gullies, so this is an erosional feature, and 

10 
z there has been slipping of material down the line. If you 

8 11 
projected the -- right now the question we are concerned 

& 12 
with is this pencilled line right here.  

13 
(Indicating) 

14 
And this line over here.  

:6 15 
(Indicating) 

16 
This lines were drawn on the guide map and based 

17 
on some USGS data, I think, two lines, and so we want to try 

18 
to look for a fault along this line.  

19 
(Indicating) 

20 
MR. CARDONE: Where are the GS lines there? 

21 
MR. MOORE: One of them comes in here. One of them 

22 
comes in here.  

23 
(Indicating) 

24 
We do not have the plot. We just took these off 

25 
the smaller ones.  
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1 
dsp2 You have to realize these may not be precise.  

2 

3 They were taken from a very 
small chart. This will give 

you 

an idea of where you should be looking.  

4 
MR. GREENE: Right.  

5 
MR. CARDONE: And there is a GS line there.  

10 6 
(Indicating) 

7 
There must be one through here.  

8 
(Indicating) 

S9 
MR. MOORE: So right now we are looking at S-40, which 

10 
Z is the Marine Advisors sparker line, again, a one second sweep, 

S11 
and it is not really very much help. The projected fault 

& 12 
Z would run through here, through this gulley.  

- 13 Q (Indicating) 

a 14 
And I am not sure that any kind of data is going 

2 15 
to help very much there, seismic reflection type data.  

16 
MR. JACKSON: Okay.  

17 
MR. MOORE: now we can look at S-39. Here is S-39 

18 
right here.  

19 
(Indicating) 

20 
And the fault should be coming through at shot 

21 
point 469 to 472 or 473, between here and here, somewhere in 

22 
this zone.  

23 
(Indicating) 

24 
That is.w bre the fault should be. It is difficult to 

251 
get good seismic reflection data in this region because the 
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dsp3 1 San Onofre breccia is right near the sea right here, and you 

2 get a lot of garbled up reflectors.  

3 The lines that I have highlighted are the best I 

4 could do in picking out what I thought were coherent beds.  

3 5 MR. MORRIS: Could you identify the line at that 

6 point? 

7 (Indicating) 

g MR. MOORE: It is line S-39. The shot points that 

9 we are concerned with -- that is, the projection of the fault 

10 that we are concerned with is between shot points 470 and 472.  
Z 

1 ~ That zone. And the data are not highly diagnostic because -

& 12 largely because of the geology itself.  Z 

( 13 The San Onofre breccia have large clasts.  

14 MR. MORRIS: But-

15 MR. CARDONE: There is not much we can do about 

16 this.  

17 MR. MOORE: Is there another --- do we have S-34? 

18 MR. HAWKINS: 34 we do not have.  

19 MR. MOORE: We have looked at 41. We have looked at 

20 39.  

21 All right, let's look at the Western Geophysical data.  

I2 Line 71 -

23 MR. JACKSON: Gary, when you put your lines up, picks 

24 in that area, were they with great confidence or marginal 

25 confidence? 
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dsp4 MR. GREENE: Marginal confidence.  

2 
MR. JACKSON: Okay.  

MR. GREENE: Thatis why I quetLonably dahsed the 

4 
lines in that area because they were of questionable 

e 5 
confidence, and I put them in that locality.  

2 6 
MR. HAWKINS: We just saw it for location purposes.  

8 7 
MR. MOORE: This is line 127 just below shot 

88 
8 point 52.  

6 9 
MR. HAWKINS: 34 is here, Dave; I made a mistake.  

10 
z MR. MOORE: It is not very critical because you cannot 

see anything anyway. It is on the slope. About all you can 

d 12 
say about S-34 is you have material that looks like San Onofre 

13 
breccia up here, and you have these sediments, and I would 

14 
hesitate to say where the fault is projected. It should be 

15 
somewhere about here.  

16 
(Indicating) 

17 
If there were one, it projects along that line.  

18 
(Indicating) 

19 
MR. JACKSON: Do you see it on any of these lines? 

20 
MR. MOORE: I do not see it here. I would not rely 

21 
on this possibility of a fault with this data.  

22 
MR. JACKSON: Okay.  

23 
MR. MOORE: Because of the nature of the fault, it is 

24 
I difficult to get good seismic data. You can see that again in 

25 i 
25 the Western Geophysics. Line 127, here I have drawn an arrow in 
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dsp5 1 where the fault should project thtough.  

2 1MR. JACKSON: Okay.  

MR. CARDONE: Would this do -

MR. MOORE: That is the OZD. That is shot point 88, 

a 5 5 way up -- way out here.  

26 (Indicating) 

7 The continuity of these things is highly open to -

S8 
I would like to point out that you do have very coherent 

reflectors running through there.  z 
0 

g 10 MR. JACKSON: Jim, Leon. You could point out that z 

S11 you do not see anything from this record. Can you say there 

d 12 
z is anything closer to shore than the OZD,that is anything like 

( 13 the character of the OZD? 

14 MR. MOORE: Right.  

o15 MR. JACKSON: You can be very confident that you do 

16 
not have anything similar to this closer in to shore.  

17 
MR. REITER: That was -

5 18 MR. JACKSON: Nothing equivalent to this closer in to 

19 
the shore? 

20 MR. MOORE: I do not see anything remotely close to 

21 that.  

MR. REITER: Could this be some faulting? 

23 MR. MOORE: It is possible, yes.  

24 It looks to me like this has good continuity where I 

25 have drawn the yellow line.  
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dsp6 (Indicating) 

2 
MR. DEVINE: That is hardly fantastic data for 

() 3 
precluding faults.  

4 
MR. MOORE: No, it certainly is not. It is not the 

e 5 
very best data. As I said before, and I will repeat, I think it 

6 
is going to be extremely difficult to get good seismic data in 

7 
this region where you are dealing with the San Onofre breccia, 

88 
possible, but very difficult.  

6 9 
z MR. JACKSON: If you were to have another display of 

10 
z this over here, you should see it. I am just trying to get 
S11 

that from a relative standpoint.  

6 12 
z MR. MOORE: Here is line 129 -- let me see -- am I 

13 
going in the right order? 

14 
Let's look at line 129, which would be the next 

15 
Western line to the north, a distance of about a mile and a 

16 
half.  

- 17 

MR. DEVINE: Can you identify the OZD on that profile, 
m 18 

Dave? 
S19 

MR. MOORE: I would guess it is right in here at about 

20 
that point -- it must be further seward. I cannot identify it 

21 
for sure.  

22 
MR. DEVINE: Okay.  

23 
Is 46 on there? 

24 
MR. GREENE: 46 is there. So it is close to -

25 
MR. MOORE: It is also close to the OZD.  
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dsp7 1 MR. REITER: Are these diffractions out here? 

2 MR. MOORE: This is w ht we call acoustic basement.  

3 I cannot see anything coherent below it.  

4 They are crossovers.  

e 5 MR. REITER: Do you think this could be deffraction 

6 of a fault? 

7 MR. MOORE: That is way offshore, way out in the 

8 basin.  

9 MR. GREENE: That is shelf break.  

z 
a 10 MR. MOORE: The OZD would come through right about 
z 

11 here where the inner edge of this thing is. It comes in quite 

& 12 close to shore.  
z 

13 MR. HAWKINS: Could Gary be picking up the OZD on that 

14 line? 

15 MR. MOORE: That is quite possible.  

16 MR. GREENE: If you look at the map, this map is the 

17 one of the famous Greene Book -

18 (Laughter) 

19 And that locality right off of Dana Point, the 

20 Newport-Englewood fault, which is the old -- we call it OZD -

21 I have to get that terminology down -- it comes down here 

22 and it swings in here and dies out, basically, and then another 

23 en echelon segment comes on.  

24 MR. JACKSON: How about this piece that is right here 

25 off of that. What is that, San Mateo? 
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dsp8 I MR. GREENE: That is pick off of one line, and the 

2 orientation is quesionable.  

3 MR. JACKSON: Did you pick up anything in that area? 

4 MR. MOORE: We will address that.  

5 MR. REITER: There is no connection between the 

6 Newport-Englewood faults and the -

7 MR. GREENE: I think that is one connection. I am 

8 talking about the OZD here as an en echelon fault zone. So you 

< 9 have -- okay, right here. Newport-Englewood comes down here 
z 
E 10 like that, and it continues as a fault zone along this line 

here. It does the same thing down off of Oceanside, picks off, 

d 12 and et cetera, down the coast.  

13 MR. ROOD: How many more-lines do we have? 

* 14 MR. MOORE: A couple more.  

15 At this locality where the OZD comes in close to the 

16 edge of the shelf, it could very well be that the fault that 

17 Gary was looking at was the OZD, and it would be somewhere right 

18 in here as we projected up above.  

(Indicating) 

20 Certainly, this thing which has great continuity for 

21 long distance stops right about there. We have one other 

22 one that we want to look at. It should be this one here.  

23 (Indicating) 

24 Pertinent is this crossing here; we extend this 

25 to the ones we have been looking at. We have to cross line 
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1 
dsp9 Western 108.  

2 
MR. GREENE: That is Western 1-108? 

MR. MOORE: 71. Here is approximately where the 

4 
crossing should be. This line 125, Western Geophysical 

S5 
line 71-125.  

6 
Again, it is a low resolution, deep penetrating, 

7 
multichannel type of data.  

88 
MR. MORRIS: You see nothing there, but this is the 

9i 9 
z OZD.  
0 
S10 

z MR. MOORE: Here, I think this is a good example 

of the continuity beds.  

12 
MR. REITER: What causes this diffraction? 

13 
MR. MOORE: Big gullies tat run perpendicular to the 

14 
shelf; the crossing is at an angle. We get diffractions 

15 
from the sides of the gullies.  

16 
This is 108 and it extends parallel to the coastline 

17 
and our line would cross -- well, I have indicated by the 

18 
yellow arrow, approximately.  

19 
MR. MORRIS: 109.  

20 
MR. MOORE: This is Western line 109. I am sorry -

21 
108. 71 -108. And we are looking a line that runs across a 

22 
projection of a fault; the Survey line, the USGS line to the 

south of here, if it extended to the north, trending toward 

24 
the other fault, that would pick up here.  

25~ (Indicating) 
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1 
dspl0 MR. CARDONE: Where are we on here? 

2 
MR. HAWKINS: We are looking at a line that extends 

0 3 
up to here.  

4 
(Indicating) 

to 5 
Do we have any other lines, Dave, to look at? 

6 
MR. MOORE: That is it, I believe.  

7 
MR. JACKSON: Do you have any other lines that pick 

8 
up the line that Gary had? 

6 9 
i MR. HAWKINS: No, we have no lines that extend out into 
g 10 
Z that.  
211 

MR. MOORE: We do not have anything. This one -

d 12 
(Indicating) 

13 
-- here is the area of interest here.  

14 
MR. HAWKINS: The only other line would have been 

15 
the Sonia line.  

16 
MR. MOORE: The Sonia line, I have not shown that, 

E; 17 
but it does not show too much. There is a very different 

18 
scale now. We are look at each one of these little picks, 

S19 
which is about 24 feet of water velocity. The area of interest 

20 
would be in right about this region here.  

21 
(Indicating) 

22 
This is all multiples down here. This is the 

23 
thickness of the sediment overline, bedrock folded and truncated 

24 
by erosion.  

25 
MR. HAWKINS: You are looking at 10 meters of 
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I material there.  
dsplj.  

l 2 MR. MOORE: Yes.  

3 MR. MORRIS: THat is pretty high exaggeration there 

4 on that,isn't it? 

e 5 MR. MOORE: Very high. So this is not really very 

6 diagnostic as determining where we might see that fault. If 

7 it were there, it should be around shot point 148 or so, right 

8 about where that fold is.  

9 MR. ROOD: Let me just break in a minds. How are we 

10 doing on timing to wrap this presentation up? 

1 MR. HAWKINS: Edison has completed its schedule; we 

& 12 can summarize in two minutes. And I am goi-g to tell you what 
z 

13 are results are.  

14 MR. ROOD: Okay. All right, after that, we will 

2 15 caucus.  

16 MR. HAWKINS: Okay.  

17 MR. REITER: Can I ask a question. Do you happen 

18 to have this line? 

MR. MORRIS: We have it upstairs.  

20 MR. HAWKINS: You will have to identify that one; I 

21 do not know which one.  

MR. REITER: The one that goes directly off San 

23 Onofre.  

24 MR. HAWKINS: 112? 

25 MR. CARDON: Is that S-16? 
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1 
dspl2 MR. JACKSON: What is the designation? 

2 
MR. MOORE: S-3.  

(1) 3 
MR. HAWKINS: To answer your ques tion, I do not have 

4 
that line in the room.  

'0 5 
MR. CARDONE: How do you get that line from this? 

6 
MR. MOORE: That line is over here.  

7 
MR. CARDONE: That would be line 6? 

8 8 
MR. MOORE: That would be line 6, right.  

6 9 
z MR. CARDONE: And number what? Where is it? 
0 
E- 10 
z MR. MOORE: SNO-6.  

i 11 
MR. CARDONE: I wondered what the number was for.  

& 12 
For example, this is number 9.  

( 13 
MR. HAWKINS: Sheet 9; we have no other way of 

14 
* indexing it, since we had a bunch of sheets and we just 

15 
numbered.  

16 
MR. CARDONE: Thank you. We have this upstairs.  

17 
MR. MOORE: Are there any other questions or comments 

18 
before we go on.  

" 19 
MR. GREENE: I don't know, I do not know if you 

20 
expect comments from me.  

21 
MR. ROOD: No.  

22 
MR. MOORE: That concludes my part of the presentation.  

23 
MR. HAWKINS: I think we have just a very few summary 

24 
comments. We have had the opportunity to inspect Dr. Greene's 

25 
data, and I think we have -- we concur with the interpretation-
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1 
dspl3 with the data he has. I think some of our lines separate the 

2 
fact of the picks he has on his data; we do not necessarily -

3 
in fact, we do not agree with the indication that it represents 

4 
an offshore branch of the Christianitos.  

'~ 5 
We feel that the data we have -- specifically the 

6 
lines we showed you tonight in addition to the lines we did 

7 
not go through -- show that the Christianitos extends out possibly

88 
8 as far as the Marine Advisors line S-20, which is approximately 

6 9 
two kilometers offshore, but we do not believe that it extends 

10 
z beyond that point.  

en11 
MR. MOORE: It does not extend to the next line on 

12 
that.  

13 
( MR. HAWKIN4S: Okay. To line 22.  

14 
In addition, in that area where we see faults in the 

15 
San Onofre breccia, we feel they are overlaid by unfaulted 

16 
Monterrey formation and therefore any faults that are in the 

17 
area of the basement are not significant to the safety of the 

18 
plant.  

19 
Faults that we see in the area of Dana Point have 

20 
been picked on our lines and they seem to concur with Gary's 

21 
lines and probably represent the OZD. And we have no data that 

22 
22 would support a splay of that fault or any other faulting of 

23 
that nature that would head in towards shore or would aligh 

24 
with the southerly most pick of Dr. Greene's data. I think that 

251 
pretty well summarizes our position on the data we have seen 
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1 
dspl4 this evening.  

2 
MR. BASKIN: That is really all we have to say.  

(1 3 MR. ROOD: What we plan to do is caucus, NRC and 

4 
USGS, for a few minutes and see whether or not at this time 

e 5 
we can reach a recommendation for you.  

And so, well, at this time we can either go into one 

7 
of the conference rooms -- maybe we should stay here.  

8 
MR. DEVINE: Before we break up, I would like to make 

S9 
a quick comment so that maybe you all can think about it. I am 

a 
10 

z trying to determine before I go home tonight whhLt data it is 

2 11 
from USGS that needs to be open filed to make this thing move 

& 12 
on. And after seeing all this I need both from you all and NRC 

13 
and from any intervenors, if they can identify specifically what 

14 
they are, because if we are going to be timely on this, there 

15 
is no way we can get the whole file open file.  

16 
MR. HAWKINS: We are prepared to give you a list of 

17 
tract line and numbers.  

18 
MR. DEVINE: I would appreciate it. I would like you 

19 
to give it to NRC so they can ask which ones they want me to 

20 
get open filed.  

21 
MR. ROOD: Okay. So at this point we will adjourn 

22~ 
22 the meeting. We will have an off the record caucus, and we 

23 
will reconvene the meeting as soon as we finish the caucus.  

24 MR. HAWKINS: I would like to put one more item on 

2 5 i 
2 the record . Based on our evaluation of the offshore data as 
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1 
dspl5 well as the onshore data, Edison sees no basis in the data 

2 
or any other place for doing additional offshore work and 

3 
therefore we do not see any reason for doing any additional 

4 
work offshore.  

ms 5 
MR. ROOD: Okay. Thanks. We will get back to you 

26 
shortly.  

7 
(Recess) 
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NRC 1 
SanOnofre 

21 2 MR. ROOD: We have concluded our caucus. Bob Jackson 
*rk er 
5 r will be the speaker for what we would like to recommend.  

r&t 

4 MR. JACKSON: I guess you can tell by the time we 

e 5 have taken we have been trying to wrestle with this problem 

C?' 

6 in this time frame that we have a difficult problem on our 

el 7 hands.  

8 8 I will preface the recommendations that we have with 

a 9 a couple of comments. First of all, we have not had ample 
z 
E 10 opportunity to review all of the data provided in the last 
z 

11 several weeks. It is an extensive amount; it can be interpreted 

6 12 in great detail, and a lot more work needs to be done with the z 

6 13 USGS reviewers and the staff reviewers -- with USGS assistance.  

2 14 Based on the need to make a recommendations right 

2 15 now -- and I have to constitute it as not a final recommendation 

16 or final decision -- but we think several things would be 

17 helpful in assisting the review process in a timely way.  

18 We do not know that they are absolutely needed for a 

19 final decision on the safety of the plant, and we will not for 

20 some time.  

21 I will break them into two areas. First if the area 

22 of the Christianitos fault. I guess if we had to make a 

23 recommendation right now, we would indicate that some 

24 additional high resolution lines on the Christianitos fault 

25 at well chosen locations that can be described later would be 
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dsp2 1 helpful and should be used for control of some attempt at 

2 
age dating the sediment that overlies the Christiantitos. And 

the attempt there is not toward an argument as to whether 

4 or not the Christianistos exists offshore or does not exist 

I~ 5 
5 offshore, but toward the more direct -- directed toward the 

36 last age of movement offshore.  

7 
S- 7 I would like to comment, however, that we feel very 

8 confident in the onshore data, and it is sort of a tradeoff, 

how much confidence on sea cliff exposures and ofer data z 
0 
E- 10 

10 onshore versus the offshore data which is somewhht subject to 
z 

<t ;differing interpretations.  

z 12 But we feel it would be useful to pursue that and it 

13 would be helpful. The Dana Point area, I guess, based on our 

S14 
initial judgment, we do not feel that there was a fault in that 

1 area that constitutes something equivalent to what we call the 

1 OZD.  

17 However, admittedly, even on the lines that you showed 

E; 18 
us tonight, the lines are in areas -- not poor data -- but 

" 19 
poor areas to take samplings because of .gullies and the like.  

20 I cannot describe it better. It is getting a little late.  

21 
I guess looking at the Dana Point area the question 

is: is there a culprit out there? And it seems that some well 

23 chosen lines -- now, this is based only on this initial 

24 interpretation -- some well chosen lines there would help in 

25 ruling out the presence of a fault closer to the shore line than 
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1 
dso3 the OZD.  

2 I will comment that presently we do not see 

(1) 3 
anything that is driving us to conclude that. It is the best 

4 
we can do right now. The age dating, we were thinking of 

ao 5 
coring on the Christianitos, coring and age dating, and we 

6 
kicked it around quite a bit here on the likelihood of success

7 
ful attempt: we feel it would be questionable, the ability to 

88 
gather the samples and do the right kind of age dating.  

d 9 
I guess if we had several more weeks or a month to 

10 
lead to making this recommendation, we would come up with a 

2 11 
more definitive one. That is all I have. Did you want to add 

d 12 Z something, Larry? 

13 
MR. CHANDLER: No, I have nothing.  

14 
MR. JACKSON: Jim? 

MR. DEVINE: Nothhing.  

16 
MR. KNIGHT: In coming to these conclusions, I think 

17 
it is very proper to note that our view is not limited just to 

18 
the immediate -- just to our filing an SER or this type of 

19 
ting. We are looking at the entire process in the most efficient 

20 
way to conclude the entire process. We believe what we have 

21 
asked here tonight would aid materially in coming to the 

22 final culmination in the decision process.  

23 
MR. JACKSON: There are a couple of other specific 

24 2 comments in terms of the data that has been submitted. We need 

25 
2 scales on the data provided, and we need the rest of the 
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1 records -- go ahead Tom.  

dsp4 
MR. CARDONE: The legend. Also whatever missing 

3 lines. For example, the CSUN lines we thought were forthcoming.  

4 So if we could have those -

MR. HAWKINS: They are forthcoming; we tried to a5 

get them from Pete Fisher, but we cannot get them until after 

7 the first of June.  

8 We contacted him. We have a proposal from him, but 

9 he will not have them available to give to us until after the 

10 first of June. Just so that is clear so you know what kind S10 

11 of time we are talking about.  

12 MR. JACKSON: Jim, did you have some other comment to 

S13 make? 

14 MR. DEVINE: Only concerning tonight's meeting, not 

15 concerning recommendations.  

16 MR. JACKSON: Okay. I do not think I can make it 

17 any clearer. Do you have any questions? 

18 MR. WEST: I do not understand what you said about 

19 coring. Are you recommending reflection profiling, selective 

20 prof1ing in a few areas? What did you say about coring again? 

21 MR. JACKSON: The high resolution profiling on 

22 Christianitos should be directed to the end of determining age 

23 of last movement as definitively as possible, and in order to 

24~ do that it would need to be coupled with a core boring to try 

25 to get a stratographic, geologic column associated with that 
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1 
dsp5 profile. And the discussion we had about the likelihood about 

2 
the success of such a core boring to develop such an age date in 

(1) 3 
the right locale, we think is highly questionable. It is going 

4 
to be difficult to get the right kind of samples, the right 

S5 
kinds of characteristics, and things like that.  

6 
So -- but we think the attempt should be made.  

7 
MR. HAWKINS: We have looked at Pete Fisher's 

8 
isopachs. He shows somewhere between zero and 40 feet of 

overburden. We have considered coring that. We do not see 

10 
Z any benefit that simply because the age is less than 17,000.  

2 11 
The underlying material is Monterrey or Capistrano and that of 

& 12 
course is mid to upper miocene, so we cannot really do that.  

13 
MR. JACKSON: At any location along the Christianitos? 

14 
MR. HAWKINS: At any location along the Christianitos.  

15 
MR. CHANDLER: At any location. You :,have been unable 

16 
to obtain it. It is a negative; we recognize that.  

17 
MR. JACKSON: It is a hiatus there; that is what you 

18 
are saying. That is the problem.  

19 
MR. MOORE: It is probably to young to be -

20 
MR. HAWKINS: That is the -- as long as they 

21 
understand. I did not want them to labor under the 

22 
misconception that it might be an older unit that we have 

23 
overlooked.  

24 
24 MR. CARDONE: Is this interpretation based on drilling 

25 by somebody, core or -
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dsp6 1 MR. HAWKINS: It is -

2 MR. JACKSON: Isopachs. Mainly isopachs.  

3 MR. HAWKINS: Isopachs.  

4 MR. WEST: We know that there is somewhere between 

a 5 17,000-- something like that.  

6 MR. CARDONE: Not 80000Efshore? I do not know 

7 what the numbers are, but okay.  

8 MR. JACKSON: In fact, that was part of our discussion, 

d 9 exactly what you raised. We realize it is a difficult one, but 

E 10 there may be something there.  

S11MR. BASKIN: Bob, can we conclude from what you have 

d 12 said here that the requests associated with the Christianitos-
z 

6 13 I have to put it in layman's terms because I do not really 

14. know what I am talking about here -- but let me put it this 

0 15 way: that the question of a potential connection between 

16 the Christianitos and the OZD is moot for whhtever reason, and 

17 now we hare addressing -- we are going back and addressing the 

r 18 age of last movement kind of independent of any other 

19 consideration.  

20 MR. JACKSON: Well, you did not discuss the connection 

21 of the Christianitos and the OZD, and I guess it is our -- if 

22 we had to make a conclusion right now, we think it is very 

23 questionable that work out there because of the -- I guess the 

24 angle of connection of the OZD and the Christianitos could be 

25 definitive, based on what we were able to discuss today. If 
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*1 
dsp7 you would like to do that, then fine.  

2 
You have a large fault zone running through a smaller 

fault zone, the Christianitos coming into the OZD at a 

4 
shallow angle, and it would be very difficult to work out and 

ta 5 
discriminate the two.  

36 
MR. BASKIN: I guess I do not understand the comment 

7 
where you said we did not discuss the connection between the 

Christianitos and the OZD; I was certainly under the impression 

d 9 
we were trying to.  

C 0 
oz MR. DEVINE: Let me try on that one; I am not 

l 11 
speaking just for myself. Let me see if I can represent what 

c 12 
we are trying to say. You put forth your argument saying that 

13 
is does not extend far enough to the south to connect. And we 

14 
are not ready to say tonight that we agree with you.  

In fact, we could still come up with a decision after 

16 
we are finished sayixg that Christianitos does continue in some 

17 
fashion beyond that which you said it does tonight.  

18 
That being the case, what is it we should recommend that 

19 
you do night at 10:30 in case that is what our final line 

20 
turns out to be two weeks from now or a month from now. Should 

21 
you have looked at something else that would have helped? 

22 
Obiously you did not discuss how -- how mechanically 

23 
the two are hooked up because you do not think they hook up.  

24 
However, if you are forced to live with a position that we 

25' 
say -- for whatever reason, whether you agree or not -- and 
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dsp8 1 we think they hook up in some fashion or continue in some 

2 way, you ought to be aware that that is a possibility that we 

3 are going to end up with.  

4 And there may be some things that you could do to 

5 5 go with a second step if you are forced to.  

V 6 MR. BASKIN: All right. Okay.  

7 MR. DEVINE: Does that help? 

8 MR. JACKSON: That makes it a lot clearer. I guess 

9 when I was referring to connection, I was already out past the 

10 green dots.  

Okay? 

U 12 (Laughter) 

13 You were back at the first-

14 MR. BASKIN: Yes.  

15 MR. JACKSON: And we understand the postion very 

16 well and we are not ready to say yes or no. I guess that is all 

17 we have to say.  

- 18 MR. WEST: Can I make a comment? Simply, you are 

19 interested in what is beyond the green dots as it approaches 

20 the OZD. Is that right? 

21 MR. JACKSON: Right.  

MR. DEVINE: Someday all of us are going to have to 

23 deal with that.  

24 MR. JACKSON: With the specific recognition because 

25 you have one zone and another one coming into it at an angle, 
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dsp9 1 the OZD, the Christianitos coming in here; any profile that 

2 could be done in that area, it would be hard to sort out what 

3 you are seeing.  

4 MR. ROOD: You said yelare interested beyond the green 

a 5 dots. Did you mean landward or seaward? 

6 MR. JACKSON: Seaward.  

7 MR. DEVINE: The logic on it is if we were all forced 

2 8 to assume that the Christianitos continues into that area, 

C 9 seward beyond the green dots in some fashion, then we are all 
Z 

10 faced with is it truncated by the OZD. Is it a branch of the 
z 

11 OZD? Does it run parallel to it? Does it connect in some other 

& 12 fashion? 
z 

8 13 And I am afraid that isaquestion we may have to face.  

z 14 MR. JACKSON: But there are two ways of facing it.  

9 15 We need to work on the connection. And I guess our judgment is 

16 that that is highly questionable whether that can be definitive 

17 or not.  

5 18 Secondly is to work on the age of last movement of 

2 19 the Christianitos as it relates to the seismic hazards to this 

20 plant which is what we are really trying to get at.  

21 We are not trying to understand Christianitos except 

22 as it relates to a seismic design parameter for this site. That 

23 is why we backtracked and said in terms of age of last 

24 movementand definitive prfile on age of last movement.  

25 And we do again -- we have strong confidence in the 
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dsplO 1I onshore geology. And we cannot ignore that, and you certainly 

2 will not either, I am sure.  

3 And in the end I guess this is what we think would be 

4 helpful. That is the only way we can put it right now.  

e 5 MR. MORRIS: I would like to express our appreciation 

6 for you fellows laying over and accommodating this meeting; I 

7 know the whole way the meetin was called was a little out of 

8 the normal procedure, and we sure appreciate the opportunity 

9 to get to meet with you.  

n 10 MR. BASKIN: Well, we -

11 MR. ROOD: We appreciate it too.  

MR. BASKIN: We appreciate the fact that you all came 

3 together at this rather unique hour. I think it is harder for 

14 you than it is for us. Being from the west coast, it does not 

0 15 really matter what time it is.  

16 I would like to ask one more question, Harry, if I 

1 17 could.  

1 18 Is there a reasonable possibility that, assuming 

19 we go ahead with some or all of this work you suggested, that 

20 the work could be considered confirmatory in nature and that 

21 your review and issuance of the SER and whkaever else follows 

22 could proceed without having been finalized.  

23 MR. ROOD: Maybe you guys would prefer to comment on 

24 that. There is some possibility of that.  

25 MR. JACKSON: I think it is questionable that it could 
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dspll be called confirmatory in the sense that we are willing to go 
2 

and it means that regardless of the outcome we go forward in 

this phase;until we complete the review of what has been 
4 

provided, I do not think we will know the answer to that 
Ie 5 

question.  

Le 6 
You have a lot of data here. You have shown us the 

S7 
yellow lines tonight; there is a lot in between the yellow 

S8 
lines, and we have some wrestling of our own to do with the 

S9 
significance of making certain assumptions in terms of our 

U 10 
z final seismic design input, which is what we are trying to 

B. achieve.  
& 12 z - So I think the response to your question is: I do 

13 
not think you can call it confirmatory in that sense of the 

14 
word. But I do not think we could rule that out before we 

S15 
complete our review of everything that has been supplied.  

16 
MR. ROOD: When we complete the review, we will at 

~* 17 
that point be able to tell you a lot better whether this additiona 

18 
information is crucial or whether it is sort of icing on the 

19 
cake.  

20 
MR. JACKSON: It is not unique to a lot of sites we 

21 
work on; it is a building block item, and we build and we use 

22 
as much as we can and we build arguments and weight of evidence 

23 
for or against certain things. If we move along a certain 

24 
trend in attempting to -- in defining or agreeing with the 

25 
current seismic design that the plant has; this is an OL 
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1 
dspl2 review, which we seem to get a lot of times. And something 

2 
comes out of this, and obviously, I think we will try to 

proceed on the idea that we know what is happening there 
4 

and we have confidence in it. If something comes out of the 

I0 5 
water -- blows it out of the water or changes something 

3 6 
critically, then we would have to backtrach, but I think we 

S7 
can move along.  

8 
So it is not a total loss of the time required to do 

S9 
i the work. If you can look at it that way.  

0 

MR. BASKIN: That is certainly what I mean by 
S11 

confirmatory, onte basis that we would expect the data 
& 12 

to show certain things. And if they did, fine. It they 

13 
shoed something else, then obviously it is a different 

14 
ballgame.  

15 
MR. JACKSON: But there are practical problems 

16 
involved with issuing such an SER. We could have prepared 

17 
such an SER, but issuance of it and ACRS subcommittee meetings 

G 18 
and things like that probably would not be very worthwhile 

19 
until this would be completed.  

20 
So that is a logic kind of problem, not really 

21 
completely our problem.  

22 
MR. BASKIN: Okay.  

23 
MR. KNIGHT: It shows an openness, a willingness on 

24 
our part. It is difficult for us to answer right now. We 

25' 
are certainly willing to consider it in whatever way we can as 
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dspl3 1 confirmatory, depending on what we see in our review.  

2 I am sure we can agree that in the next few weeks 

0 we can wrap up our review of everything else and come back 

4 and say, well, our confidence has increased greatly, and 

a 5 this sort of stuff; as someone said, the icing on the cake.  

6 To me that would mean at least one thing.  

-Z 7 If people come back and say, Jesus, I hope that 

R 8 turns out right, well, that means something else. We have got 

9 to wait and see.  

10 MR. BASKIN: Yes, I recognize it is a matter of 
Z 

11 degree, certainly.  

& 12 Okay, one more question: I guess, then, that ought z 

= 13 to do it.  

14 Again, assuming we want to proceed with this, is there 

2 15 some way within the constraints that we have to operate under 

16 where we could get at least unofficial or preliminary comments 

17 on the work we would plan to do offshore in some relatively 

18 short time frame.  

19 MR. JACKSON: No.  

20 MR. ROOD: Now -

21 MR. JACKSON: The answer is no. If you want another 

22 meeting where you come in and present your studies that you 

23 want to do and undertake to get feedback on them, then I guess 

24 we could do that, if USGS could make people available. But I 

25 object to informal meetings on this kind of topic.  
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1 
dspl4 MR. ROOD: Wait a minute. He didn't -- I do not 

2 
believe he -- when he said informal he meant off the record 

3 
or anything like that.  

4 
I think what he meant was a meeting based on their 

I0 5 
initial plan as to what they want to do, and basically our 

2 6 
policy is anytime you want to have a meeting with us and 

7 
you have meaningful, new information, plans, whatever, to 

8 8 
discuss, we are willing to discuss it.  

S9 
MR. BASKIN: I recognize that for you to give us a 

10 
z decision we would have to submit stuff and you would need the 

5 11 
time to understand it and review it. What I was looking for 

& 12 z was just what Harry said, whatever guidance you would be willing 

13 
to give, since obvously, we cannot take several months.  

S14 
MR. JACKSON: I understand.  

15 
MR. KNIGHT: I an a little concerned about timing.  

16 
If there is going to be a boat out there next week and you 

17 
want to come back in next Monday or Tuesday and say here is 

5 18 
w ht we are going to do. Is that okay? Then we are not going 

2 19 
to be in any better spot than we are now.  

20 
It seems to me -- and I stand to be corrected by the 

211 
experts at this table -- that before we are really in a better 

22 
2 spot, we need to do all those things we have to do in the 

23 
natural course of this thing.  

24 
Dr. Greene has got to have a chance to look at this 

* 25 
material. He has got to have a chance to make his evaluation.  
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dspl5 Other than that, I cannot see how we could be of much 

2 
use any more than whht we have done here.  

MR. BASKIN: The only thing that is going through 

4 
my mind -- you know -- maybe Phil you or Dave could help me -

3 5 
but Bob used the words about "carefully selected locations," 

6 
so I would assume you have some idea in mind.  

7 
MR. JACKSON: No.  

88 
MR. WEST: That is really the question.  

d 9 
z^ MR. JACKSON: The locations -- based.on the 

10 
z discussions we had, it -- Dave Moore indicated that some of 
2 11 

the lines he was referring to were not very good, not in 
a 12 

terms of quality, but in terms of fortuitous geologic 

13 
location and maybe judgments could be made based on the 

14 
available lines for a better location. Maybe between the lines 

15 
or something. I do not know.  

16 
We did not have -- we did not sit and try to say, 

17 
here is where we need one; here is where we need one; we 

18 
did not do that.  

2 19 
MR. WEST: I guess we were asking for a confirmation 

20 
of any scope if we go into this program.  

21 
MR. JACKSON: I think it is going to be hard for us 

22 
to comment on the scope until we complete the review of this.  

23 
It has-just begun.  

MR. BASKIN: Okay. I think we know where we are 

a 25 and again that is all the questions we have. We appreciate your 
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1 
dspl6 time and effort. We really do.  

2 
MR. ROOD: Okay. Thank you very much. I guess 

* 3 
that concludes the meeting.  

4 
(Thereupon, at 10:42 p.m., the meeting in the above

Ie 5 

entitled matter was adjourned.) 
i3 6 
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