
IN THE UNITED STATES DISTRICT COURT

DISTRICT OF NEW MEXICO

STATE OF NEW MEXICO, ex rei., )
S. E. REYNOLDS, STATE ENGINEER )

)
Plaintiff, )

)
vs. ) CIVIL # 9780-JB

)
MOLYBDENUM CORPORATION OF )
AMERICA, INC., et al., )

: )
Defendants. )

vs. )
III OWfl

UNITED STATES OF AMERICA, )
)

Plaintiff-in- )
Intervention. )

DEPOSITION OF ROBERT W. PENNAK, Ph.D

BE IT REMEMBERED that on to-wit, the 

thirteenth day of November, 1979, this matter came on for 

the taking of the deposition of ROBERT W. PENNAK, Ph.D., 

before Howard W. Henry, a Certified Shorthand Reporter and 

Notary Public of the firm of HOWARD W. HENRY & COMPANY,

601 Tijeras, Northwest, Albuquerque, New Mexico, at the 

Bureau of Land Management Conference Room, Santa Fe,

New Mexico, at the hour of eleven o'clock in the forenoon.
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A P P E A R A N C E  S

FOR THE PLAINTIFF:

MR. CHANNING KURY
Special Assistant Attorney General 
State Engineer Office 
Bataan Memorial Building 
Santa Fe, New Mexico 87501

FOR THE DEFENDANTS:

STROOCK & STROOCK & LAVAN 
Attorneys at Law 
61 Broadway
New York, New York 10006 
By : Mr. Gary J . Greenberg

"QR THE UNITED STATES OF AMERICA:

MR. R . E . THOMPSON 
United States Attorney- 
United States Federal Courthouse 
500 Gold Avenue, Southwest. 
Albuquerque, New Mexico 871.02 - 
Bv : Mr. Charles H  Estes

ALSO PRESENT:,

MR. STEVEN RAE
MR. HERBERT S. GARN
MR. CHARLES ,:MIKE" PREWITT

7 * :■ * ' * * ■

I K AVARI) VV 111’.NRY & < H )M l’ANY 
(¡■rii oral Com* R r  poi tmi[ S r f p u r  - 

(Ì01 Tijords, N.W
A I.HI ’QWERQCE,  NEW MEXICO H7I02 

Phonr 217-2224
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S T I P U L A T I O N

IT IS HEREBY STIPULATED AND AGREED by and 

between the parties hereto, acting through their counsel of 

record, that this deposition is taken at this time and place 

according to the Rules of Civil Procedure and notice; that 

the parties waive the notice of filing of this deposition 

and do not waive the signature of the witness.^

* * * *

ROBERT W. PENNAK, Ph.D.

was called as a witness by the plaintiff in intervention, 

and having been first duly sworn, testifed upon his oath 

as follows, to-wit:

MR. ESTES:

■

80302.

DIRECT EXAMINATION

Could you give us your name, sir?

My name is Robert W. Pennak..

And your residence address?

2898 South Lakeridge Trail, Boulder, Colorado

And you are a professor emeritus of the

University of Colorado?

1 lOVVARI) VV. 11KNRY & COMPANY 
General Court Kcftorting Service 

60! Tijrras, N.W.
ALBUQUERQUE, NEW MEXICO 87102 

Phone* 247-2224
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A Yes, lam.

Q And could you -- thank you for providing

a resume, and I think it has the details".

career?

Could you just sketch your professional 

What field have you concentrated in?

A I should be glad to, and particularly I

will mention some things that are not- in the curriculum 

vitae, with your permission.

Q All right.

A I had all of my university education at

the University of Wisconsin, beginning in 1934, and most 

of my emphasis was in the area of aquatic biology and fish 

t r a in ing J'Ç

Now, for most of,'.you people, that would 

be a little difficult to transport, back to the situation 

that we had in 1934. For example, that year there were 

only two courses in ichthyology taught in the. whole United 

States. One was at Stanford, which was mainly taxonomy 

of marine fishes. The other was at the University of

Michigan.

I was, however, enormously fortunate in

addition to any regular aquatic work, to be exposed to 

a great deal of fisheries research at Wisconsin, because

HOYVARI) \V . MENR Y #  C O M  PANV  
G rn rra l  C o u r t  R e p o r t in g  S a r i c r , ..1 

601 Ti jeras, N.W.
ALBUQUERQUE, NEW MEXICO 87102 

Phonh 247-2224
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we had a large group of people working on their doctorate 

under the leadership of the two prominent limnologists 

there at that time.

I, while I was at the University of Wisconsir 

then, chiefly by virtue of four whole summers and parts 

of some years, I became familiar with a good many fish 

techniques, as well as with a great.many kinds of aquatic 

techniques. For example, I participated in a lot of pioneer 

programs having to do with the business of reading scales 

of fish. I had a lot to do with calculating the populations 

of fishes in lakes and some o f , the- streams there, and I 

am familiar with the use of git nets, whoop nets, trap 

nets, gill nets, and so on.

Now, since 1934, then, I literally have 

grown up with the business of aquatic biology, because 

it has burgeoned enormously during all these years.

I came, to the University of Colorado in 

1938, right after I obtained it doctorate, and my chief 

interests ever since that time'' have been in the areas of 

limnology and stream biology. In fact, I think so far 

as I am able to determine, I have been teaching, and I 

instituted the first stream biology course ever to be given 

anvwhore in the world.

IIOYVAk!) W 111.Nk Y & COMPANY 
Grncral Conn R> ¡notin" Scrvicr

t>0 1 ! i (rl.r.. N. W.
ALBUQUERQUE. NEW MEXICO 87!<>2 

Phon<- 247-2224
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Now, there are other kinds of courses that 

were called "stream biology," but these were mostly for 

engineers, and having to do with wastewater control, and 

so on.

1n addition to these two areas, I taught 

such things as oceanography, marine biology; of course, 

especially during my early years, invertebrate biology, 

parasitology, and several types of graduate courses, includin'

writing papers and so on.

I published something over a hundred papers 

in technical journals, and in addition, the things that 

are not mentioned in there would include, such items as 

about twenty-five environmental impact statements in which 

I have been involved, most of these having to do with streams

I have, given something over a hundred oral 

presentations at meetings of technical societies during 

career. 1 have given well over ■ a hundred, perhaps two 

hundred seminars, invitatiohal 'seminars at universities 

all over the country.

Among my students who took their work with 

me, I have had fifty at the M.A. level, and I have had 

eighteen at the Ph.D. level.

Some years ago 1 published a book called

HOWARD VV. IIRNRY & COMPANY 
G n u  rai Gouii Rcjiortiniz Service

hOI Tip'MS, N, \V .
ALBUQUERQUE, NEW MEXICO 87102 

Phone 247-2224
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The Collegiate Dictionary of Zoology, which was chosen 

as a reference book of the year by the American Library 

Association.

Also, as some of you may know, I have written 

a book called Freshwater Invertebrates of the United States. 

This, while it has to do in the.main with identification 

of freshwater invertebrates, also has in it an enormous 

amount of ecology, lake and stream ecology, pond ecology, 

and so on. Freshwater Invertebrates came out as a second 

edition complete revision about thirteen months ago. It 

is now in its third printing, and it is selling very widely, 

and is very handsomely accepted. And it's been called 

by manyppcople ■ a. "classic" in biology.

I'm sorry to have to talk this way, it's 

a little embarrassing to have to brag'about myself. I 

hope you appreciate my situation, but 1 will do the best

I can.

I "retired," in quotes, in 1974, at the 

age of sixty-two. This was an early retirement. But the 

Regents of the university are very kind, and as long as 

you are still productive at the University of Colorado, 

you may keep your laboratory, and you may keep all of your 

research facilities. As a result, my facilities —  they

HOWARD W. IIKXRY & 'COMPANY 
G n u  ral Court Rc jnyrtnig S crvicr 

BO] Ti jcra£, N.W.
ALBUQUERQUE, NEW MEXICO 87102 

Phonr 247-2224
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are in the magnitude of six times the space;that we are 

occupying here this morning, so I have very handsome 

facilities.

I am still full-time. In other words, I 

go to my office every day, full-time research on my laboratc 

and field programs, concentration work, editing, national 

and international committee work, and so on. But most 

of all— - and perhaps one of the things of which I am most 

proud —  is the fact that I am oast president of five 

different professional biological scholarly societies. 

Probably there is no other man in the world who can make 

this kind of statement.

Is that sufficient?

■ W.dll, that's suhkt'qood fot openers. 1 am

impressed

What is the distinction -- you mentiond 

both limnology and stream biology-'. What's the distinction?

X  Originally, th|| word "limnology" included

running waters as well as standing waters. But the few 

limnology courses that were taught when I was early in 

my career had a negligible amount of running water being 

included with them. And very early —  very soon after 

I came to Boulder, I decided that the field of running

IIOW ARI) \V. IIKNRY-A- COM [’ANY 
Gt'iwral Court Re ¡sorting Service 

601 Tijeras, N.W.
ALBUQUERQUE, NEW MEXICO 6710:* 

PhonU 247-2224
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water biology was so different from the field of limnology, 

or standing waters, that I.decided that this needs a separat 

kind of course, it needs separate kind of training.

So as a result, I established the course 

for the first time, and I think the year was 1942, and 

have taught it continuously ever |f|l

Now, of course, with the burgeoning of streair 

biology over the past thirty or forty years, we even have 

textbooks. When I began, there were, no textbooks, I had 

to go to the original journal sources

But I should mention also that my area in 

Colorado is a fabulous place'; to :study both running water 

biology and standing water biology! But the"two are quite 

distinct areas,, ¿is I think of th,arn.

t  Who have been th^'people who wound uo writing

testbooks on stream biology? Are ther^ a couple of pro*i*eiJt 
book s ?

mi The best;|Btream biology, book is done bv 

a man by the nam| of Hines, who is in Canada. His book 

on stream biology came out about I should say seven 

years ago. Before that, we had really very little.

Then, also, as additional limnology texti 

have come out, especially during the. last fifteen vyears,

1 l O W A K !) W. 11KX KY  & C O M P A N Y  
Crtinn!  Couii At ¡tottin” Scrvict'

601 1 iYjhs, N.W.
ALBUQUERQUE, NEW MEXICO 87102 

Phone 247-2224
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you will find, instead of there being just1"! portion of 

one chapter devoted to stream biology, you will find two 

or three full chapters devoted to it. So it's a burgeoning 

area, and we are getting lots and lots of interest at the 

graduate; level in the whole business of stream biology.

Q Can tfr̂ i study of the,.:,.field of stream biology

be subdivided into particular focus areas?

A Oh, you can, but it's a very rough division,

because; there's so many interdigitations. You can talk 

about the physical qualities of a stream; you can talk 

about the chemical qualities of a?strcani; you can talk 

about the biological qualities of a stream. But they are 

so closely 'associated tha.fc i^djjfficult iSS teach a course 

give it throe difforeht sections, «.you isfee?

Q I just -- in glancing through the list of

your publications, they don’t, lor the- most part --and 

1, yhink there are a-couple of Exceptions,;—  but tho>̂  don’t, 

for the most part, focus explicitly on vertebrates, trout 

and larger fish --

A This is correctB

0 -- in .the stream.

This is correct. After all, you have got 

to decide to go one way or the other; you. can’t be ail

! K AVA R I) W. ! I F.N R Y A C )M PAN Y 
G r a n a i  ( ' oint  R r i n c  S r ? ; u r

Tijfr.is, N.VV.
ALBI IQCERQUE, NEW MEXICO 87 10J 

Vhonv 247-2224
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things to all people, you see?

I should tell you that a couple of my master 

degree folks who are working on strictly fish problems, 

distribution of fishes, the ecology of fishes in our local 

area, and as I say, I grew up with the whole development 

of ichthyology in the freshwater sense, so that I feel 

that I am familiar with it. And, after all, my limnology 

course through the years was about a quarter ichthyology, 

and my stream biology course was about a third ichthyology. 

So they are solid portions, you see?

Q Is it fair to say that your own research,

though, has not particularly' condentrated on the fish, 

therns.eivSs, but rather on thH& in^fe^rtobrates and perhaos 

other --

A This , I thin k , is. fair, but it’s almost

impossib10 to separate the two. '

Q Okay 4; I am sure that's tru&.

Is there■/ pjn. the faculty at the University

of Colorado , is there an as so c i a|ro, of: yours who ' is a

specialist particularly in the fish, themselves ?"i

• A Yes, John Wendell .is there. He is interested

however, almost exclusively in fish nutrition, from the 

standpoint of keeping his fishes in a large laboratory,

I K AVARI ) W 11 l-'NKY & C< )M I’ANV 
Cirtifial (.‘(nul I\ rpoi tinti S nr i t  r 

001 I'i)(*is, N W.
ALBUQUERQUE, NEW MEXICO 87 102 

Phonr 2-17-2224
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feeding them pellets, and seeing how efficient their usage 

is of the kinds of food materials that he feeds to them; 

sort of an efficiency thing. He's taken over my stream 

biology course after I retired, but this is the slant of 

his approach. He's not primarily a field man, he's primari] 

a laboratory man.

Q H a v e  you, yourself, done field work that

looked specifically at fish populations or habitat?

A Oh, yes. A good deal, particularly in

connection with my classes. We doRlectrofishing regularly 

and estimates of population, and stomach studies, food studies 

on trout and so on, taxonomy, vertical distribution -- 

altitudinally,■that is.

Have ̂ ou published in that, area?

A No. I, myself, háy'2|,published relatively

little, strictly speaking, a fish paper. But the -- it 

ig.? very difficult to draw the -line be.tween what I am doing 

in the way of stream productivity^añd the 'fish population, 

which is dependent upon that,' you see?

0 I see. One of your publications -- I'm

sorry.

A No, go ahead.

Q I was going to say, one. of your publications

IIOWAKP \V. 11 i.NRY i ( >M i’ANY 
di neral ('oun /w fiottiti". 

fiOl l i l d iC  N W
ALBUQUERQUE, NEW MEXICO 87102 

Phorir 247*2224
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makes that connection in that it seems to be explicit in 

vertebrates of high mountain lakes in relation to trout 

populations?

A This is right,1

Q Have you published a similar paper with

respect to stream studies?

A We have -- I have in press, and it1s not

on there, I have in press a paper that is going to appear 

in the European Journal. It has to do with the productivity 

of the Arkansas River with respopt to the bottom fauna 

and the associated fish fauna.

Q I see.

A I-f ,you aréfj t ry i n q to gçjf to tell you
that i ̂ don ' t Aro1 t:hino about ;j.ph, why, you arc wasting
your time.

Q -\i ■will concede th:aÛ right off the bat. You
obviously know all about things in' streams..

OKay. What 's the hanciv/ritten —  on nv list 

of your publications, there, is a Fish and Wildlife Service 

publication, Classification, Inventory and Analysis of 

Fish and Wildlife Habitat. Could you describe that?

A What's the title of that?

MR. GREENBERG: Here. :

HOWARD \V IIRNRY vV COMPANY 
( if'unal Court Hi ¡>nitiu^ Servit c 

801 Tijfras, \ ,W,
ALBUQUERQUE. NE W M EX ICC) 87102 

I Phorw 24 7-2224
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MR5. E S T E S : Ilguess there's a portion

of that publication —

A You must go to the first part of that, see?

Dilemma of Stream Classification.

Q I see.

A This was the title of the$|specif ic paper,

and the Classification, Inventory and Analysis of Fish 

and Wildlife Population is a typical long-winded governments 

book title.

Q Not just the government that has long-winded

book titles.

A I know what

1 Q What's the

is the ài lemma of stream c

A The; dilemma

to «classi fy streams. And u

f ication 'tfvdgnormous ly d if

in it is that- there are

you want her e - - thè;': eh i e £

t 0 several kinds of

general, the world over. ;

It doesn* t make much diffe:

tion ditch in Georgia or M<

!!< )\V ARI ) w .

issi filiation?

d e i- don't ■ l-how how much detail 

lints X- « ' n i in it are, "A",

m

are

C'n'iii'ral C'.oint Rt j jO i l i ï i ^Sa v i c r
bHJ T^rjas.  N.W.

ALBUQUERQUE,  NEW MEXICO 87102 
Phone 247-2224
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pretty much the ssihg; they eiro sterile, there isn11 very 

much in them. So this is one kind of running water that 

you can recognize as a type, it doesn’t make any difference 

whether it's a dirt-lined ditch or a concrete-lined ditch.

In general, a heavily polluted stream is 

a definite kind of stream habitat. By "heavily polluted,"

I mean here so heavily polluted thafit's almost a biologies 

desert. And we can put those into one category very nicely, 

because of the fact that so much stuff has been dumped

in them they are no longer of any use as a recreation or 

biological device.

And there are several similar such categoris 

where you can pigeonhole, certain..kinds .pj streams. But 

most of -bur streams do not of it Into, pigeonholes.

how7, the question, is, nby/pcan wo^comoare 

streams? The comparison scheme I use is a relatively simple 

■ Jfr for example, you ,w^fk —  let's say

m  /.yoxiing, to take it out of my' home state -- sav you 

aio worning on a small stream in Wyoming, -and I locate’ 

a similar stream that is in’the Andes of Bolivia. If we 

find that the temperaiut^regime- of. both those streams 

are the same, if they are the same in average width, in 

average pool development, in average,ychemistry, and most

i lOWAkl)  W 11 ION HA' COMPANY
G<’nt ral Court Hr porting Sni' icc  

f>01 Tiu*ins, N.W.
ALBUQUERQUE,  NEW MEXICO 87102 

Phonr 247-2221
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of the things that we are able to mention — let's say 

fish population, too we will then discover that the 

invertebrates, fish food on the bottoms of those two strean 

^̂ •11 hu parallel. X am not saying they are the same species, 

or even the same genus, but that they wi31 be parallel 

and occupy similar niches in those•• kinds, of habitats. ;

fhis, then, is the whole thrust of my article 

Now, another pigeonhole, if you want it, 

would be the broad braided sandy bottom streams such as 

we have in our Great Plains, i^hoy wat'er, for the most part 

let s take the“ Platte River, and Missouri, and Arkansas, 

and so on. Once you get out on the Great Plans, they are 

shallow, broad, sandy bofllboms , and thoy have ’ rci'a'tivoly 

similar fauna, so that‘¡thpyi f a  particular category.

And you really ordinarily don't nuyp to worry about measuring 

the"physical, chemical, and biojogical'parameters in order 

to compare one with the1' other.

Q . Have youig stream biology studies concentrated

on particular types of streams?

A  i should say you have to make a choice;

as 1 said before, you can't be all things to all people.

But we have concentrated, for the most part, on small mountai 

streams, the size of the Red River, up to -- well, some

HOWARD W. I il-'.N'KY A COMPANY-
(x iirjof ( .oint  l\ < f>o/ tin " S/ rri ic  

GO 1 TiirraC N W
ALBUQUERQUE, NEW MEXICO 87102 

Phone 247-2224
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streams are half the size of the Red River, a third the 

size of the Red River, some are two or three times the 

size of the Red River. But we haven't worked on anything, 

for example, as large as the Colorado River in its lower 

reaches. We haven't worked on anything such as the South 

Platte when you get way out to the.northeast of Colorado,

where there is an enormous, area involved.

Q I take it the Red River is rather similar

to many of the streams that.you have studied?

A Very similar, with a couple of exceptions

I may bring out later on.

"Q • okay. How about -- you mentioned the problem

of pollution, end that being a category of streams. Have 

you done much wfcjfrk with the j^fict of faipllutants on fish

life?

A' We have done a lot of work, particularly

in class. Every year have projects. bhen

I talk about pollution hero, wc ape referring, tor the 

most part, about pollution that you get from large cities 

or large c h e m i c a l  operations where the water is grossly 

polluted,

In other words * what we are looking foi 

is a place where vou get such gross pollution that it kills

HOWARD W. 11RNRY & COMPANY 
G nu rat Court AY¡>oitin*! S m i r r

()i)l Tijrras, NW .
ALBUQUERQUE,  NEW MEXICO 87HY 

Phone -247-2224
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everything, and then you watch the self-purification of 

stream as it goes down the basin.

Q How about the effect of specific chemical

constituents on fish life?' Have you done any research 

of that sort?

A Very little. I havd done a little bit on

the effects of sulfates, for a coal company, on the western 

slope, as a part of an impact study, but it1s relatively 

negligible, I should say.

And we have done some.Work, I should say, 

also ov|r in the Piceance Basin, trying to correlate the 

oocurrence of fish downstream with the relative salinity 

of the v;ater. And; for that matted,, wp| have dpne some work 

pro wide spots in our stroasts, where you have the accunulatio 

ot .con© tc^t'abic quanta t ios of > su 1 Wp.%es and carbonates.

And we have traced, for '-example, thS disappearance of fish

faunas over a long period of title as ^  

saIinitv.

lit of the increasf

But, to answer yôjur question peqrhaps more 

specifically, I have- not taken fic ions and determined

the , no,

5̂ I assume you havpfnot, then, been involved

in helping to set recommended %  tandards -**-

HOWARD W I ! KNR.Y t  CIOMPANV 
Grnrrai ( otti! I\ r jn>i tin " Srrvu r 

<>01 I : jn ,iS, N W.
ALBUQUERQUE.  NEW MEXICO 87102 
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A No, thank God, I have not.

Q -- for such matters?

Okay. Have you been a witness in court 

proceedings before?

A No, -and I was explaining to Gary last night,

I have been on the verge of four other court proceedings, 

four suits that were being brought against coal companies 

and mining companies, but in all lour cases, just when 

we were about ready to have depositions, the things were 

all settled out of court, so that I hadn't actually come 

into court to have to give depos it ions'-or testify.

Q I would think they would have to hear your

deposition first, before they would be scared off enough

to settle.

I don't know. I don't know. But they

apparently knew some of the data that we are gathering, 

and realized ahead of time it wasn't worth the expenditure 

of a hundred thousand, so they were cal]ed off.

Q You might just tell us'briefly what has'

been the nature of the four cases that you —  I take it 

you were retained as a potential expert witness?

A One was in Montana for the American Smelting

and Refining, and had to do with their copper activities

1IOWAK1) W. 11HNRY & COMPANY 
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up there. And that was canceled when they saw that the 

thing wasn't going to work out.

Q Who was the plaintiff, or — •

A Asarco, American Smelting and Refining,

and they were against the state. And a lot of people there 

didn't want the —  didn’t Want rthe new copper mining effort 

to come into existence there.
*

Q I see. And I take it you were retained

by the copper comoanies?

A That’s right.

And another one was with the so-called "Marbl 

Ski Company, " which is on the western slope in Colorado.

And as a result of our research on one of the streams over 

there, we discovered that 'it was already a' very poor habitat 

for trout because of the fact there was so much inwash 

of bits of shale. Now, shale is not good kind of substrata 

in a;trout stream, so the thing was ca]led off there on

- with a coal company 

on the western slope. And, frankly, ;;I don’t know what 

the details of that were, but the whole thing was dropped 

all of a sudden. I was working on a small stream associated 

with the coal company, and we were showing' that there was
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21
considerable quantity of sulfate;;coming into the stream 

from their waste piles of the coal company.*?

Q Who were you working for in that case?

A This was Union —  Union Coal, I think it

was called, but it has —  it has had several different 
names over the years.

A fourth case was on the Purgatory River 

dn southern Colorado, and we were working again on bottom 

fauna of the Purgatory River. And that case was settled 

.but of court. And, frankly, t don't know what details 

were involved, and I take no 'credit ' for that.

m

a

Q

Who were you working for in that case?

I was workinq'wfor —

I don't 'dually Jbrftfabout the', name.'.

I would have to'- look S|.t up.

What was the nature of the -entity that you
were working for?

It was an outfit that was going to mine coa] 

south of the Purgatory River. They suddenly, decided it 

wasn't going to be worth it, that the pollution of the stre 

in that small valley where the coal mine- was set up, was 

going to be too much, so they stopped the proceedings.

*' Were any of these, or all of these four that

I I O W A k ! )  W. 11 IvNK C O M P A N Y
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you mentioned, „ere you involved with Thorne Ecological 

Institute?

A Yes, I was involved with Thorne. I frankly

don't remember whether it was two or three. I have done 

consultation work for some twenty or t„enty-five different

agencies, and it gets a little hard to remember which was 
which.

Q I have been provided an outline by-

Mr. Greenberg of your testimony, expected testimony, and 

I guess at least to some extent my questions will follow 

tnat. A lot of the information is;in here, and I don't

mean to ask you to just repeat that's here, but to some
I extent, B would BHBB * H

I -• ir: yoUr words .- Maybe
we could start, if you could sum&ri|| whijf your first 

involvement- with the Red River 'was all about. ' • : •

A11 right- When I first worked on the Red

/<1,Ver' boginrjin9 in 1971' lt v;as w ith the;, Thorne Ecological 

I ast i tut.d. And my job was t^Work ; f c | cularly on the biolojj 

of the Red River between a point d o v e  Kolycorp and a point 

below the outfall of Pope Creek; They were interested in 

seeing what damage, if any, was being done by the occasional 

breaks, or ruptures, in their pipes, accidents, and they 

simply wanted to run, first of all, a baseline study so

Ho w a r d  w . i i k n k y  • (:<>m p a n v
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we knew what was there, before anything happened.

And then over the years I have been retained 

by Molycorp independently of Thorne. In other words, Thorne 

was in on it for only one year, you see? I have been 

retained independently to come down and run baseline studies 

and particularly to take bottom samples and run some of 

the more obvious chemical parameters, in various years since 

19 71.

Q Just in looking at this first paragraph under

Roman numeral one, were all —  wel 1, up at lsfeast until March 

'78, it seemed like each of your field Efforts was directly 

related to a break in one- of the pipe 1 ines, is that a fair 

statement?

A 1 don’t think that's quite fair, because

sometimes, there would be a break, and I would come down 

immediately; sometimes,.! would bfl down early in the year, 

for example, in March, thaf’fh'ad nothing to do with any break 

And sometimes, I would comp down in September-or October 

or November; that had nothing to do’ with .¿"break.

So that as I think of it, my own subterfuge, 

my own involvement in-it, was centered around the fact that 

I wanted to get as much data as possible from the Red River, 

because the more data you have, the more reliable your

HOWARD W. 11F.NRY & COMPANY 
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average results are going to be.

Q Had you done, or have you done, since, any

other work, studied any other streams in New Mexico?

A No. The Red River of New Mexico is the only

New Mexican river that I have studied.

Q Have you -- are you -familiar with some of

the other mountain streams in New Mexico?

A No, I am not, but as I think -- if I may

continue, mountain streams ari fairly well within a category, 

if you ar.fl talking about similar Elevations, and similar

physical conditions, and similar sice, and so on. So that 

often there are mountain streams, let’s say at an elevation 

of ten. thousand inNew Mexico, ̂ theit will he ' quitllf similar

to mountain, strdams

ninety~ f iv.e-. hundrgd ,

Q Just

indicates that you d

19 79. Docs, tha t me a

the same sort?

at aB  e levat idi1. Q,Bp$ten thousand, or

in C^loyado (oj11 cilsewhere.

the last sentei• CO o 1" that : paraaraph

I did further field worfi in- August and 

September of 1979, chiefly because of our renewed interest 

in the lower portion of the Red River.

Nov;, my original work, you see, extended
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down only as far as the fish hatchery. And then, of course

when this litigation came up, they asked me to work on the

lower portion of the Red River, and particularly to have 

a sharp look at it and see what I thought of it.

Q I have, J think, copies of your reports,

starting with 1971, '72, and then up through 1978. Ana,

of course, they are summarized in this outline.

Did you do further work of pretty much the 

same areas? That is, did you do bottom sampling and so

forth?

! ■ ' aii
I . Q
if

Exactly.

Is that written up in a.̂ form that we could

by accident, wc didn't wind up-Sflth.

^ The 1975 -- the 1979 detail material has 

not yet been written up. You moan bottom fauna, and th 

like that?
i-'&i HMM» ..

i w
-0 |j A

vr̂v7s' s i m i 1 ar to the earlier reports.

It s very similar to the earlier reports/

and 1 think I have some of it summarized in here, in some

2 j of these --- yeah. Yeah, we have August and September.

3 j MR. GREENBERG: We have a summary o f —  the

summary sort of traces the 1971 through '78 material, and

HOWARD W. 1 IKNRY & COMPANY
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then gives some update on 1979.

THE WITNESS: But the complete report for

1979, I mean the detailed one that will go into Molycorp, 

has not been finished. This is simply a summary of the 

stuff that is yet to be written, up;-in detail form, because 

Molycorp requires a detailed repq.it from me every time I 

work for them.

Q Would it be possible for us to have a copy

of-' what is available of the 19 79?

m r . G r e e n b e r g : ’ y ^ s  .

MR. ,*iSTES : Thank you, sir.

Q Did your reSo^apch and field work in 19 79,

include, any parameters which vpu had hi fcjg looked at earlier? 

•Did you extend the scope 'ofn'-vdur vi>rk?

I hao a few analyses done - by ai commercial 

laboratory in Denver, so that I¿could -- and it was in a 

I ei bo i atory ;"bcj u i ppo d w i t h i i c ] y& bp-a. 1 rtic th od s ht: I ccu i d 

not hope to duplicate in my lab. They did, for example, 

some cadmium analyses on th| water, which I could not do,- 

otherwise, most of it was niy, own standard observations 

and measurements.

Q Can you think what cl so. besides the« standard

work what else besides cadmium analyses was done?
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We did some work on fish analyses , likewise 

Is that —

-- cadmium.

Was that looking at fish tissues?

Yes.

0 In general, has the -- in your« standard areas 

of interest, are the results for 1979 pretty comparable 

to the earlier?

A Very much similar; very much. In the

temperature regime, for example, there1's very little change 

j.rom one year to another, at least in the oocn months of 

the year.

/ : Just ̂ o r  my own .curiosity, going on in your

1- * you discuss a littlut^bit wav vou took some of

your samples. Is it ')é' Sur hep, sampler?

A Shall I use thé board for this?

Q If you are interested ;ÿybù ‘can write it on

a pioco -of paper.

A I will speak of. it.

It encloses a square foot.iof bottom. There 

is a brass frame that encloses- a, square foot of bottom. On 

the downstream side is the opening of long, coarse, mesh 

net. /-*.nd what you do is put this down atpa random place
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on rubble, and then you work over with your hands, or with 

a brush, all of the pieces of bottom that are within that 

square foot.

Now, the current is corning 

force so that when you dislodge organisms 

and gravel, they are washed into this net 

one sample.

down m  sufficient

:rom the rubble

and that constitute

Ordinarily, at,one spot I will take five

such random samples. And th&j whole-idea, of course, is

to take as many samples during any period of time as you

pgssiblv can, becauseTof variation.'

But the trap, th^: Surber sampler works only

whe'fc you have' a good current ■ of wet Of. And this was the 
i
j- on a-.ll of the Rocky H|$untaip. streams with which —

i cnfv.'hich J have, done specific studjfl's.

This happens -to be,.—  this is the .result

of that study. Do you have'’a copy'fpf this?/"

Q I have seen that. i 'won ’ t s'ay that I hav#

thoroughly understood it, but 1 have seen it.

A Okay.

Q We-might indicate.- -- why don't you indicate

for the record what it is that you were showing me? Just 

tell us the title.

HOWARD VV. IIHNRV ,V COMPANY 
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—  i-i-upnic vanab
Mountain Trout Streams."

° ..pVp'i And "troPhic”' referring to nutrition?
A - Yes, nutrition, specifically.

Q And —

a And it has —  this.paper has -- I have already

received over seven hundred reprint requests, by the „ay,

from all over, the world, for it. It has th|advantage of

using the same methodology by the same person, for all of

the streams that were studied. You see B  I H
' unis ls what makes

ic difficult in much of our stream work is 1  H■9 gp*, *vwi-rw is ix some one
person works on a particular stream, he has idiosyncrasies

|bout the „ay., he' gathers hi, And we have felt,

mo;-,, py taking -- by ¡¿¿ini' Wat „,,,,‘1 ! ,1-''metnod inwall the streams
at .least p ,  would have something t h #  is comparable within

°Ur rS910n' “ithi" th|  °h ' tl,entf jc|.ttirty streams that 
sre discussed in this paper.

MR. KURY :

extra reprint with you?

THE WITNESS:

is the only copy 1 have to

such --

MR . PC UR Y :

m%i i Drf: You have an

No, I don't. i'm sorry. This 

y nXTtqp; As I say, we have had

i\ick, could we- have someone

Ho w a r d \v. henry & com pany
( ’<Unat (,ourl
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in B .L .M . off ice xerox that ?

M R . ESTES : . Yes, over the lunch hour.

MR. KURY: Thank you.

THE WITNESS: But I have■to have it back,

since it's the only one that 1 have.

Q The Red River winds up in your study?

A It does, indeed.

q  The next technique., that you mention involve;

scraping the periphyton —

A Where are you? What page?

Q I'm sorry, on page two, paragraph four, at

the too

A Paraqraoh four.

Q Is thatH H H H elf-evident, or is /¿there any

trick to the technologV ?•

A I guess this is seif-b.vi dent What we do

is piCK ,up a piece of as 'random and scrape off the

exposed surface with a sha rp scalpel. The substrate in

any stream is covered with \an 'enormously hqterogeneous

microcosm, I suppose you might call it. N o w ,  I am not talki 

about the aquatic insects, but I am talking about algae, 

bacteria, bacterial slime, and debris, both organic and 

inorganic debris.
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And it is upon that periphyton layer, which 

sometimes is extremely tenuous, that trout fundamentally 

must depend; and bottom organisms, more particularly, must 

depend immediately.

And we were interested, again, in doing the 

same thing in a wide variety of -streams.

Q What is the food -- nature of the food chain

in these streams

A - We will start off -- lot's start off at the 

bottom of the so-called "food chain" -- and let’s not call 

it a "food chain," let's call it a "food web."

At the bottom of the web are,thi algae. Thes 

are, for the most part, diatoms•ah$3blue-grpen algae, and 

they carry on photosynthesis and manufa.ct.ure more and more 

protoplasm.

In addition to th|| algae are bacteria, which 

does integrate or feed on the dead algae, which generate 

and which feed on the slime goir^^ted, by the dead algae, 

and which also feed upon all slrts of inorganic detritus.

Nov/, in addition to living organisms, in 

this thin film, of periphyton, there is also a considerable 

quantity of dead material, and that serves as a food for 

insects as well as the algae1- serving for food for insects.
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Now, some time ago, it was thought that the 

aquatic insects on the bottom of a stream were absolutely 

dependent only upon grean algae cells on the substrate, 

but we have come to the realisation —  I first promulgated 

this idea thirty years ago, but they finally came around 

complete circle —  so now most stream biologists are agreed 

that-the great majority of food material for aquatic insects 

is, indeed, particulate, dead stuff, rather than the living 

algae, themselves—  although it is invariably a mixture.

In other* woîrciŝ ,,ci lot stirocun insects cure 

simpdv opportunistic feeders; they will go over the surface, 

the stone, with their scraping mouth parts and scrape off 

whatever is there, and that includes l|j|8 stuff, dead stuff, 

bacteria, protozoans, and on,.:

When you say’ just in the abstract of your 

.paper, there was no quantitative relationship between 

xithophyton organic matter' and bottom mi||fqiaurvg biomass?

Conect, and this, 1 think, is the major 

contribution of this paper. It1s a thing we didn't expect, 

but which, nevertheless, came out, and which now is being 

incorporated into the literature of stream biology.

It appears that in any ordinary stream, you 

may have a small quantity of lithophyton, and anywhere

I !( !WAK I ) \V. i I KN i-: Y >v ( ( ) \ |  p \  \ y  
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between a small number of fish end a large number of fish.

By the same token, you may have a rich periphyton layer 

associated with a small fish population, to a large fish 

population.

Now, just what the dynamics are here, I am 

sure we don't know. But one of the difficulties, I am sure, 

is the fact that so many of our streams are planted regularía 

and, of. course, they destroy the natural picture. One of 

the great needs in any kind of stream work, and I am talking 

here particularly about pollution of certain ions and so 

bn, and fish populations in general, is to let a stream 

alone for twenty years, and then go in and electrofish the 

thing, and see what §¿.t s natural, density of fish is.

When we go into electrofishing of a stream,

• now, as some oi you people know, what wet are doing, ordinari 

is collecting, .fish that werepput in there by the planting 

program, rather than there; being natural fish. And, 

unfortunately, the J:loser you •are- a 'ĵ arge city, the more 

./Plectrof ishing we do. .’And by tlv- game; token, the closer 

you are to a large city, the norp fish have bepn planted 

in there artificially.

Q In the sentence I read the phrase, "bottom

macrofauna biomass." What does that include?
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A Aquatic insects, for the most part. In othej

words, anything that you can scfc and recognize-" with the 

naked eye, we call "macrofauna."

Q This paper that we have been discussing,

the. "Trophic Variabilities," as 1 read it, did not specifical)] 

look at --

A These are ’they,

biff: -- did not specifically look at fish

A This is correct.

Q In general, again with reference to this

paper, would you say that you had found substantial 

similarities among the streams thpt you studied, or would 

-ypu say that t'hcy were dissimilar?.

A I would say that I. was sU||j|rised to see what

similarity there is in the long haulm-X intentionally took 

sanĵ iles from many -streams, so Jjtcould ave,rage all the resultf 

together and look at them as ^  whole, 1:

if you go into a stream once andXl'alc. one (square-foot sample 

this means nothing.

If I might use an analogy: suppose you were 

a meteorologist, and you wanted to find out what the climate 

of Santa Fo is, you came out one morning and discovered
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(fitjcral C.omt R < j/ni tmi; Smirr 

00 I Tijnpy N VV.
ALBUQUERQUE,  NEW MEXICO 87102 

Phone 247-2224

cl y o rage :M8Mia± i

b use :. sar:

one Ksquare-



Page. 35

that it was warm and sunny and clear; six months later on 

New Year's Eve you came back for another sample, and you 

discovered that it's ten below zero, and dark, and perhaps 

snowing. Now, an average between those situations is 

absolutely meaningless, you see? But by taking a bunch 

of samoles, you comQ '.up with something;, in the general nature 

of what the climate is like here. . . Co , ■.„/¿L&i
Q Would you, although it's not reported in

this study, would you go so far as to say that or would 

you be in a position to say, from your.,working in these 

streams, that the habitats or the... variables that are. importa 

to the, fish were somewh a t similar g among these streams, too?

if you use the term-' "somewhat similar," yes,

at

J will agrd<f§with y’ou.

Q There's kind of a range, I would assume?

A Yes, there is ranges*, to be sure, but for

the most part, I selected ..arc.as;fof, stream^ which had rubble 

bottom -- and "rubble", in my sense, means particles on 

the. bottom anywhere between two and sc'ton inches m  diameter

You must Select similar types of bottom; otherwise, your

results are absolutely meaningless. A sand bottom is guite 

different. A great big boulder surface in the stream is 

quite, different. It's a kettle of fish.

IK AVARI) \\  . lll' .NKY X: COMPANY 
(»V/h fai (loin t l\ r/'<>//inti 

t)01 ! i je ras, N . V*.
ALBUQUERQUE, NEW MEXICO 8710 2 

Phone 247-2224



Page. 36

Q Is a gravel bottom quite different, as well,

or are you getting closer --

A We will get to that later on, and I will

discuss the substrate types at some length, if you wish.

I have that, if you are going to question me about that.

Q Why don't we go through in the order you

have it in your outline, and maybe' we can talk about what 

you found in your various studies of the Red River? If 

it’s all right with you -- wpll —  did you hay® something 

you wanted to, --

A No, nothing in particular, ql- was going to

comment especially on the classification of the bottom 

matt-rials that are presented /¿in some of thjjj| instream flow

Q . Why don't, you gahead'?' Fine,, why ■—

tApy Do you want me talk about instream flow

now -

■Q , Well --

-- or do, you want to go through this first?

Q ^ Is there something, about the substrate —

A It would take quite a long time, is all I

am talking about. Because I 

mimeogrnohed materials, and

read over those interesting 

found them extremely interestin■
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although there are some things I don’t agree with. So if 

you wish, if you want to dispose of this outline first, 

that s quite all right, because it's going to take me a

while to justify mv remarks -with reference to the instream 

flow material.

Q Okay. I wou 1 d ||'> r o f e r to go through the out­

line first/ and possibly talk about the instream flows later

A All right.

Q And the first physical parameter that you

look at, or report about, I have one.'question, first: you 

set forth in your outline the: sevqn sampling stations, and 

I think, again, that the locations are described. There 

is a comment about the vqjsy last one., there, the ' one that’s 

fouL-Lonths of a kilometer |«fibove 'th^ mouth o'fj’ the Red River. 

Th^^. sajo, ihe ephere is essentially'all boulders,

all large boulders, making it/-impossibly t# take bottom 
fauna samples."

Would you '.elc^o^ite-on that point?

A Ala right. I find chat the,.*; lowermost —

especially the lowermost three miles of the Red River is 

an extremely interesting stretch. it is remarkably V-shaped, 

looking at it as a whole. And the substrate consists, for 

the most part, of., large boulders, very large rubble, arranged
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in a completely heterogeneous manner, so that you have very 

little gravel exposed.

So that it was difficult for me to go down 

at the last station and find a place where I could use a 

Surber sampler. In other words, they were all big boulders 

and no place to set the sampler down, you see, and get the 

organisms to go into the sampler.

Q When did you first begin to attempt sampling

in the lower reach?

A The first time' I went down was in August

of this year, in the lower reach.

MR. GREENBERG: Now, let's clarify " lower

You don't -mean by that, tf(p Wi'Id and J^Cbnic River, because 

m ■ I i

MR. ESTES: I/et's mp;ke anv distinctions

that are necessary.

MR. GREENBERG: —  i com the very beginning,

you recognize that one of hisfsampling joints, number five, 

is within the Wild and Scenic River reach?

MR. ESTES And that number five is two

hundred meters above the east edge of the fish hatchery.

THE WITNESS: That's correct, and that was

visited frequently, and that has a good rubble bottom.
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19 79?

MR. GREENBERG :

THE WITNESS: 

MR f| ESTES :

Six and seven were added in 

Right.

dust this summer, in August

of '79?

THE WITNESS Correct.

Q Have you —

MR. GREENBERG: So my only point is, I think

we have to differentiate between the'lower portion, which 

we have generally referred to as thcl; four-mile Wild and 

Scenic River, and some other name which we want to give 

to the lower portion of that portion.

MR. ESTES: Okay'. Fine.

q  Did you have an occasion to walk the whole

Slower three or four miles? Have you walked down from the 

fish hatchery?

A No, I d i d n 'T walked down about a mile ,

■perhaps, below the fish hatchery, or at least I didn't go 

as far as that great cliff that' juts out^into the' stream.

And then I went out on the point where the Red River has 

its confluence with the Rio Grande, and walked back upstream 

about two-thirds of a mile. So that 1 think -- and you 

can look up, of course, and see what much of it looks like

! ! ( )\\ A R1 ) W II K N R Y & ( 1  >M PAN V 
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off to the east, and it shows up remarkably on the topo 

map, as well, so that I feel that I have a fairly good idea 

of what the stream looks like, physically.

But to get back to your original question, 

down at sampling station number seven, it is almost impossib|l 

to find small rubble and gravel in order to take bottom 

fauna samples, because the stie'am so cascades between this 

jumble of large boulders and large rubble.

Now, I don't sa|; -there is no gravel there. 

Please don't misunderstand me. But I say there is a minimum

of suitable' gravel’ : Substr ate for fish

Q How Of ten --what appr

how often did you go down to that are

1 1 1  ■  v r I as: down there mm i c dì

ond|j||in September. But, of course, as you know, there was 

a tremendous, runoff this year, as well, and itp./as extremely 

difficult to sample.. In fact, I was going to come to 

I’lolycorp and sample.’in May,!|june, and July of this year 

and carry on my regular studies ’ orw thqt first five, stations, 

but we had such a terrific, runoff that it's impossible to ’ 

takefanv samples, unless you have a mind to drown.'

Q We have all discovered that this summer.

Did you have some'1 difficulty on vour visits
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in August and September— - well, I might back up. Did you 

put on waders, or v;hatevcr, and actually get in the stream?

A I always have waders on, yes.

Q Did you have any trouble getting into the

stream in August and September because of the high flows?

A On station six, no, because this was down,

you see, eight-tenths of a kilometer below the west edge 

of the fish hatchery, and the valley is still a little bit 

over there, and there are places you can sample. So I sampl 

there at number six, but I couldn't at number seven; waders 

wouldn't do you any good. I don't know what you could do.

.Q Am I right, your conclusion about the bottom

,̂s ; based on what you could: see standing very near the edge?

A That's right, and by;, the velocity of the

current.

n' ̂  V At tho station number six, what’s the --

obviously, there’s some cjra'vcl there, enough for you to

put in your sampler ?

A This is correct.

Q And what would you say beyond that?

A Once you go very, much be low that, then, the

thing becomes —  with the exception of a few spots -- become 

a series of cascades between large boulders and bedrock.
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Q At and above station number six, you mention

specifically both five and six, do you find there to be 

an average amount of gravel, or -- and again, with reference 

to some of the other Rocky Mountain streams.

A Number five is above the fish hatchery, and

I would sav that this is typical of most foothill mountain 

streams. And then you walk past the fish hatchery and you 

go down about, oh, I should say a quarter-mile, and then 

the bottom and the stream becomes more atypical. Then the 

farther down you go, the more boulders there ari$, and the 

more cascading the water becomes. So it is extremely diffic 

to take a samole.

Q What about Some of; 'your stations that are

'/located further up? For instancç- —  'well, thet^na; —  number 

three above the mouth of Pope Cfeèk. What1s the substrate 

like< there?

A These all standard rubble.. See, I sample

only in rubble. This is the most!, productive kind of bottom 

that we have with reference to fish' food materials, and 

what you want to do is sample the, same kind of bottom, becau^ 

it does you no good to sample rubble in one area and sands 

in another area, and bedrock in another area. They are 

absolutely incomparable.
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Q Okay . And how about gravels'; in these upper

stations, say at number three? Is there more or less normal 

distribution?

A There is, yes, there is more gravel and

more sand intermingled among the rubble areas.

Q Is there—  from —  essentially from the

fish hatchery on up in the area that you have dealt with, 

is there sufficient gravel to -- if all other things being 

correct . to support a resident fish population? Could 

spawning go on in those upper areas?

MR. GREENBERG: When you say "upper," you mean -

MR. ESTES: Well, I mean essentially from

the fish hatchery, or perhaps just below .the fish hatchery, 

for .the nextfmile/1'above that pain

MR. GREENBERG: In other words, from the fish

hatchery to the hridge?

MR. ESTES: Aiff right, th|. highway bridge.

A This would be .conjecture. I donVt know much

inflow of water there is in the grave 1 at the sides. I 

should say that theoretically, there may be some spawning 

in there; but how much spawning, natural spawning there 

actually is, I have no way of knowing. And you would have

no specific ■way of knowing until you had stopped all artific
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planting of fish in the Red River, and let the thing go 

on by itself, and see whether or not the population would 

be self-sustaining.

q i really meant to only address your attention

to the existence or absence of gravel. Leaving other things 

aside, is there sufficient gravel to have a spawning fish 

population in that area?

A I should say ’’Yes,” only from the standpoint

of gravel.

Q ■ Okay. I understand.

Did you have any -- now, going back down 

near the, mouth again , what was the turbidity of water like 

at the time you were there? Did you have any trouble seeing 

the bottbm?

A No... I came there--late enough, in August and

September that the water was fairly clear, and except where 

the cascading was so violent 'as tb, cause froth and white 

water, you could see the bottom.

Q We might be.- wise ;tci/:get the exact dates,

i f  y o u  havdfta record, in August!and September --

A Yeah, I would have.;-to —

Q -- when you were there. I don't mean to

take time now, but perhaps at lunchtime we will get the
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exact dates.

A I would have to fish out the original report.

MR. GREENBERG: Since you have -- dealing with

gravels, and the question of spawning, I asked Doctor Pennak 

that, and he provided me a very brief sort of an opinion 

on that subject -- I don't have any problem --summarized 

in the outline^, But you can even see that, if you want.

Q In concluding, Doctor Pennak, that the Red

River below the hatchery, and especially the lowermost two 

miles, has almost no suitable gravel'areas for redds, is 

that based on essentially an extrapolation from the part 

of the river that you did walk along?

/\ Exac tiy;

I l f You haven

A When y°u

tried to go.to the -- 

When you see a V-shaped, cascading river 

loaded with boulders, you know that the reproduction rate 

.is low. The finest trout reproduction areas in the world 

are in large, broad rivers with a rubble bottom, and 

particularly with seepage coming in the sides. I will come 

back to this problem later on, when we discuss instream 

flow at some length.

Q I might ask an obvious question: there's

nothing inhibiting the trout from spawning somewhat upstream
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in the areas that do have gravèl, but then at least a portioj 

of them living in the lower --

A Ordinarily, they won't go up that far,

particularly if they have come out of the Rio Grande. If 

a j-ish shall i say —  "wants to spawn, " and is alreadv 

in the Red River, it will go upstream looking for a seepage 

area and the right kind of gravel. It may or may not find 

it. If a fish is in the Rio Grande and wants to spawn, 

it will come up some of them —  will, of course, come 

up the.Red River, I don't know how far, looking for a place 

to spawn. And it's not a good spawning area, because it 

isn't the right kind of substrate, you see?

• U; why is it -- you say they wouldn't go up

turtheK, say, to the fish hatdhe'fY?

m ?his is our experience, ordinarily, that

fish, except for the salmons, v;on' t move more than a couple 

of miles up a stream looking, for an area, 'at-the very most, 

usually, it's a natter or a couple hundred yards.

Q You are not ruling out —  I will be specific

say, a brown trout migrating up from the Rio Grande oast 

the fish hatcherv?

A I an not ruling them out, no. But X would

say it doesn't happen'verv often.
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Q What if the trout are just living, are not

from the Rio Grande, they are just living in the lower part 

of the Rio Grande; come spawning time, there's nothing to 

prevent them from going one more mile up past the fish hatch«; 

is there?

A No, this is correct.

Q I mean, is that sort of a life cycle that

makes sense in that river?

A Yes, this is true.

Q , We just have some information that they have

even caught brown trout --

A This is correct.

Q -- passing the fish hatchery.

A arc dealing here in generalities. There

are.always theyfexceptions, please remember that. I am talki^ 

only about the majority of cases, not all of them. Therei 

are exceptions to everything- 1 have said here today, and 

.nobody knows that better than I. do.

’A Okay. I would be happy to get into some

of the specific physical features that you found over the 

years ofthe Red River.

A Okay.

Q Why don't we start with temperature?

HOWARD W. IIKNRY & COMPANY 
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A Nothing to comment. I should s a y —

Q Right, I was --

A — it's typical of foothill streams everywhere.

Q Do you find anything about your temperature

measurements that suggest in some way temperatures are a 

limiting part of the habitat?

A Never. Never.

Q This is —

A Stream's cool enough ;V- excuse me -- the stream

is cool enough so there should bê ' no difficulty, and the 

river, of course, is shaded by" those*1'enormous cliffs, so 

you are fortunate. If it were?, out on the flat plains, it 

might occasionally, during.a long, hot spell, be a limiting 

factor. But as it tis now, i t ' my opinion that it does 

not act as a limiting factor.

G And we might be specific about in connection

witn trout population, this is the kind of temperature range : 

that trout like?

^ will talk about that later, if you wish.

We have it already diagramed .for us very nicely.

V . ■ All right. But as far as your own data 

measurements go --

A Yeah.
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Q —  the temperature is fine'for trout?

A No problem. No problem at all.

■ Q The next thing you deal with is turbidity,

and I can tell by looking at your studies and looking at 

this outline that this varied somewhat —

A Yes.

; Q;. depending on whsft had happened on the

1 s there —

A It’'s well --

■ B there any comrnehfc .•you wish to make- about

p l It's well within',, the toil err nnce, i

tnat?-.

No t in tnc m Gr3.su r cm pli t sf x have made, there - 

has never been. any sign of'• any\turbidity damage to the trout 

population.

Q Nhat would you look for- to determine turbidit

£|? What is i t ,you ' look.- “;’t to rule that
ipil y Oh / ■ , IT:'os t J y the- literat iJre;. - '; The

that you don I +- •get', trout being k;ilied by•

you get w?ay Up in the ti:iousands of parts

loi , there was a review done bv

Sorensen in 1977, out of Corvallis, and if you had eighty 

thousand parts per million, trout would survive one dav.
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/vnd we axe talking -- you see here:, even in exceptional 

circumstances, in terms of one to two' hundred, and those 

axe all exceptional and very temporary, kinds of circumstance!

Even natural sediments .at the level of one 

to three thousand will take thirty days to kill trout, and 

we never have anything like'that.

'•if' there* is a turbid time : in the Red River, 

it has passed very: quickly. 7ind "as I mention in the text, 

there were a couple of odd-ball tprbidities tha|,. we have

MR. GREENBERG 

THE WITNESS:

bKiifi H Li

THE WITNESS:

m m

ig. For ex amp lie, in th$ fir

lath I don 1 t 1 e■iieve you h

’G : ;"y os , they do.

, ho have- that
■ r' • i’C’0 ,

v’S u sp}&rt d ffd solid s

llicn."

he.ŷ S'Lt.qi J king afn th^f gene.
f . VX -

Bfl t page- five ¡■m
of oco conditions

THE WITNESS: Page five?

MR. ESTES : Th i s i,3/ your 19 79 --
MR. GREENBERG: That summarizes everything.
THE WITNESS:' That ’s a summary, page five
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Now, you see in the first column, three twenty-four, it 

should have three asterisks after it.

MR. ESTES: Yes.

THE WITNESS: This was severe pollution upstr

from Molycorp. I don't know what it was, but the water 

was intensely yellow, but it :pnly amounted -- to look at 

it, you would think it would kill the trout population, 

but it was actually only three hundred and twenty-four parts 

per million. I don't know the source;“ of it. It lasted 

four hours, and then was gone, ,'i}nd the stream cleared up, 

and the population was all right.

You see, what you must realise, what all 

of us should realize, and many times we .forget, is the fact 

that silting and sedimentatioh;-has be Bn with trout since 

the dawn of history. They have always had to contend-with

sedimentation as a result of' qully washes, they have always

had to contend wi th times 'o f' cl r oun h ti', -and they have corne

through it alC’right. So they have a built-in mechanism,

really, to, withst and these; teraporaryVpeculiarit ies of the

habitat.

Q Back on page nin& of your outline, you say Y

that the Red River trout are well adapted to temporary 

unfavorable conditions. This is the- sort of thing you are

HOWARD W IIFNRY & COMPANY 
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describing?

A This is exactly the sort of thing. You could

have said of this, "any trout."

q What's the definition of turbidity? And

I am thinking what' s essentially the|fdistinction between 

turbidity and your next two classes, suspended organic and

inorganic material?

A What pages are you on?

Q I am back on paged three of the, outline.

ft "Turbidity trends." Okay.

By " turbidi by , I'rfi'ean here just a general

impression that you g■et by looking at the streams. It is

taken ic,are of. in deta"ll by part’ C and ■  I,vhich are suspended

mater ial and suspended i.nprgc-ï1 1 C j’ÿn bthe x V7 o r d s /

part B is qualitative; parts >6 iahdj I) are quantitative.

Okay. Is turbidity essentially-.-visible 

suspended matter?

A Yes. This i s '

Now, when, 1 determined part C 

metrically, unlike a good man 

agencies, because I feel that 

in a semimacro balance, your 

because many times you don't

the, way :-I think of - it here.

and part D, I do .it; gravi- 

y other federal and state 

if you weigh your results 

rBsults are far more accurate 

know v/huit fraction of the

} i< ) \VAk!  > VV I IKNKY A C(
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Page 53

10

suspended material is organic, because that’s harmless,

and what fraction is inorganic, because that is the more 
harmful part of it.

So I always split the two and did it quanti­

tative! v in the lab. So C and D are .an outgrowth of B.

Okay. Wheii you say that the organic material 

-is harmless, I assume you mean at the levels we are talking, 

about 'here?

A I  ri9ht* within reasonable:'levels.

^ Below a municipal sewage-;tr-eatment plant,
that's.a different problem?

A That’s a different problem. I am not talking

QbOUt 1 talking" about "typief^i mountain streams
M th|'foothill zonJIf

11 * r v h resoect to - susoIu aed nr^ir i n _. . .- '4  ̂ organic material,
v-hai. h-as a e o n  your c o n c l u s i o n  ¡|i&vO'r the ycSars?

s see, I the last oaae?

2 1

i —̂ an g 1 y e */qu . .. ̂ H H  ' ,;^nLiUslon >/e.ry. easily.
I should say suspended ori.v H  [ ^ H  ■, H  H  I ,

y ; 3 1C-; are negligible
in the times I was there. Usuallv' -if H  H 9> ' -LT: was in the nature
0 1 less than five on-rfc; nn>- mi 1 1 i i - 1

1 - L° P'-A :,ulilor" which IS so small that
you can scarcely see it in the water sample.

Here we are. if you look on page ,eight --
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A U i r y i ; e r q u k , nkvv m k x i c o  87?o 

fflkc 247-222-1
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page eight, part B, it says this -- part B, '“page eight.

You see that?

Q Oh, yes.

A "Except for temporary' tailings problems and

. cloudbursts, the Red River has a favorable suspended 

load situation ||o|«. the bottom fauna and trout 

d o pulations.I

Q And that's ;brue ■for both organic and inorgani

Yes, indeed •

I was tryirfg to I whbtheSnOr not we had

mu c h organic material ther There wasn’t, really. It

V/tl s typical of other mount a in streams.

Q Is 'that truQ; of inorgani'c material, as well?:;;

Yes; vefry- 1OW . WmQu 1&i*'d "lucky to have it

that low, beli®!fc \ine . rI he: stre a lucky.

Q What about f&p-jh, ■p uroô 'p-s of trout population?

I s that benefipAal to hav o i t $  life a bit', is?

j\ - ■ fe' 9 hKa i rH rence. it makes no different

tt||the trout population at thpvi/lJjfvcls wet’kire talking about.

Now, if we got Up to throe-or five thousand

that 1 c— "f- joIcibU'cU i.CJr vveehs at a .i.t .1,. .1.»'1(J , we would have something

to worry about .. When you go oc casionally to one or two

bund red, it *s no problem at M

HOW ARD W\ IIKNKY-& COMPANY 
Gr?h uj! ('ourl 1\ r Sn iH i '

801' Tm N W
ALBUQUERQUE, NEW MEXICO 87102 
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Q These levels of inorganic materials, I take

it, were also pretty typical of Rocky Mountain streams?
A Exactly.

Q Okay. We come to —  in the outline, come

to stream substrate, on^agjfour. Of coursj, we have dis- 

cussed that already.

Where you indicate ,|hat in the 1-971 report, 

all substrate studied were eighty perclht rubble, ten percen 

boulders, and the rest silt sand, did the rubble -- does 

that include some portion of gravel?'

■ Rubble, to njjll isBtwo to seven inches in 

diameter, and you would have, of course, sand and debris,

you have got everything mingled in with it, really; 

but predominantly rubble, |h;Jt was the important thing that 
I was talking about*

Ail t h ^ | s t a t i | n s  in 1 9 7 | ; w e i e  a b o v e  t h e  
h a t c h e r y ,  w e r e  t h e y  n o t ? i i s n

O

M i  ,

And m

Al] the stations through 19 78 v/c r-y abovet h e  f  i s h  h a t c h e sr v  .
I A n d  y o u  i n d i c a t e d  b e f o r e ,  1  t h i n k ,  t h a t  t h e r e  

w a s  s o r t  o f  a  n o r m a l  complement;‘of gravels i n  those upstream

HOWARD \V. HKNKY a COMPANY 
(•> f-t ì til ( ('U’! l\. ¡¡(ììtin'j St? rift' 

f i S  Y;ri.n,  \  W
A UU g p  I S m m a y  M FX ICO H7U)'J 

Phor.- 247-2224
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stations?

A Exactly.

Q Why don't you, if you would, discuss your

conclusions in paragraphs five and six there? In general,

I gather that there was a deposit Vat one of the stations 

that at rirst you felt was from Molycorp's activities, and 

then you changed your mind ?

A Exactly.

Q What went intgi

j6gcasions?

“ A When I camplin'

that at station tv/o, but not '

fr^m it, some o'f thJ rubble s*

r ici. o s c o o i c a 1 1  v thinV y p 1 low is]
B E  B 9  H B B I

i-tar.igfeposit'. it didn't seem
t o  : ha v e  a n yth in .a  tc

• no-.

W with the fauna ppDulat i o n
s am g t i nie 11 I n h ^ t h e ^ ; w o r d s , i t had

n the hot tom f^jina, but ;at the t ime

1, wondgred whether t h i s ' , . ^ ' s  s o m d « ;;hemical waste that had 

been somehow or other emptied into the water' by Molycorp, 

and it just settled out in thosfcfew miles on the substrate 

and then you go farther down and d o n ' t  set it.

But when I can^ th^next time, in October 

of 1 9 7 3 ,  in talking with the Molycorp.,  and in particular

H O W A R D  \V. I I K X RY  e  ( >\I PANT
( ia‘{ Can! /\ />(>/S, ? r 

(>H ] ’I i i,- \ W
ALBl ’Q l ' E R Q I / trl, S l W M I LX ; ('A ; 87101!
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in examining the canyon wall on the north side of the Red 

River Canyon, I was convinced that, indeed, this yellow 

material, whatever it was, had originated from a gully washe 

that had come down from a side canyon and carried some sort 

of a mineral material into th^ water, and that mineral 

material had settled out.on the stones.

At the lower stations, say at station five, 

just above the fish hatchery —

Yes.m

o did you f i n d  s i l t i n g  of the: -- on the

m a t e r i a l s  o r  b e tw e o n  t h c  n ¿7t e r  i #  1 s b  

A Very little, littl-1̂ *

O 1 ©0 Vvrou _0. ̂ ebflb f n<ul. clean ruijuxa*?

1 w o u ld ,  ' xndec-d ,

Q 110 w a bp 11 m a I. f 1 \< af  i :on t h i  s y r , l o o k  i  nq

belov: the.  „ f i s h  h a t c h e r y ;  saraq- o p n e l u s i o n ?

A S t a t i o n  H H  you moan, b e l ow t h e  f i s h  h a t c h e r

0 Yes.

A Yes, t h a t  i s  a • c l  ea li b o t t o m .  In fact, this

year, 1979, all stations had a c l e a n 5 b o t to m .  You couldn’t 

have anything else but, a f t e r  t h e  r u n o f f  you had, you see, 

in  the spring and summer.

And this, by the way, is a problem, a thing

1 IO W A R I )  W. i iKNKY  & CO M PAN Y  
(>> n< nil (’out! I\ 'fun t in<® S('?ru < 

fO! N.W.
AI.HI ’QCKRQP ¡1  NEW MEXICO H7102 

K S I  247-2224
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t h a t  s t r e a m  b i o l o g i s t s  h a v e - n o t  b r o u g h t  o u t .  1 maintain _

a n d  m a n y  o f  m y  c o l l e a g u e s  w i l ] d i s a g r e e  w i t h  m e -  I  maintai
t h a t  a  p e r i o d i c  w a s h i n g  o f  a  s L r e a m  i s  a  g o o d  t h i n g  for 
t h e  s t r e a m ,  b e c a u s e  y o u  g e t  r i d  o f  a  l o t  o f  t h e  f i n e  sand 
t h a t  i s  b e t w e e n  t h e  r a b b l e ' j j j b h r  t i g ; ]  o s ’, ' O y o u ,  g - J J "  r i d  o f  a  l o t  
o f  o r g a n i c  m a t e r i a l  t h a t  s e m | s  a s  p a c k i n g ,  a n d  t h e r e b y  
t a k e s  a w a y  l e b e n s r a u m  f o r  b o t t o m  O r g a n i s m s .

And I h a v e  n o  i r b o i f  o | |  i t ,  b u t  it's b e e n  
m y  o b s e r v a t i o n  t h a t  o n c e  y o u  h ^ v o - . a  n i c e ,  c l e a n  g u l l y  w a s h e r  
t h e  “ f o l l o w i n g  y e a r ,  t h e  f o r i ^ / i n |  t w o i  o r  t h r ^ e  y e a r s ,  a r e  

w - e r y  g o o d  y e a r s  f o r ,  t h e > p r o d o f e ^ j S |  p f  b o t t o m "  f a u n a , b e c a u s e  
t h e y  h a v e  m o r e  i n t e r s t i c e s ,  - s e e ;  a n d  t h e  m o r e  s o a c e

/ £ o U '  h a v e , ,  t h e  m o r e  i n t e r s t i c e s  f h e r c l a b o ,  t h e -  m o r e  a n i m a l s '  
a x y p  c a p a b l e  o f  l i v i n g  i h ^ r c

o

o r  v / a t eTr o x y g e n  , !,:a n c i  s o f f f o i r t h ?
N o t h i n q  a

-O b i l t  d o e 5-Intic 1 1

: h i n g  t o  d o  w i t h  t h e - ' f l o w

d’b« wi Lh iOxygen , , n o  . 
a n y t h i n g  t o  d o w i t h  t h a t ?

N o t h i n g ;  a  b  s o  ;t fa # 4 1  y  n o t h i n g .
D o e s  s i l t i n g , i a s - t  i n '  t h e  l e v e l s  w e  a r e

t a l . - . i n c  a b o u t ,  h a v e  - a n y t h i n g -• t o  d o  w i t h  t h e  u s e f u l n e s s  o f  
g r a v e ]  f o r  s p a w n i n g  f o r  f i s h ?

Y e s ' ^  d o e s .  i t  s i m p l y  m e a n s  t h a t  y o u  w i l l
H-OWARi) \\ I I R X R Y  & < :( ).M RAN Y

(*< fit )ai lo u ' i <
' 1 1 1 ill IS N fe

A U H ’QC’E R Q r E .  NEW MEXICO 8710'.? 
Phone ,24 7-2224
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have fewer areas available for spawning. It all depends 

on the individual configuration of the bottom, and where 

you nappen to be getting subsurface hyporheic waterflow, 

and so on.

Q Let's say at station five, just above the

fish hatchery, is silting there -'ll well, you have described 

it as a "clean bottom," do you m^ph that you are not aware 

of a siItation problem that could interfere with spawning 

for trout?

not that sdrious, no.I ait n o t  aWojfc; i  t 1

Q' You d o n ’ t 'lo o k  upon

A I d o n ’ t .

m M Okay. ThpÇidhomi c :î 1

a? on pa g e  f i v e .

A All ir i  Q h t .

Q I w o u ld  be hapm ‘> (j

1 n t. * b\jr on e  a n d e s so n t i a U y t i

e n .

Certainly. D i  s s  Ô i y

dred percent in any r a p i d l y ,

conditions on the river,

your "findings

rowing water tnat does 

not nave gross commercial, domestic, or industrial pollution 

In other words, as soon as you have mixing of the water 

<.*nd an. white water c;t nlj , there? i s  an e q u i l i b r i u m  set up
I K AVAR!)  W i IKNRY N < ) \ i  f’ANY

C, n< l i  (.niai Snvn <
Tijrt .¡S \  w

A L B L’ Q i; E R QUE, NEW MEXICO 87102 
Phonr 247-2224
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between the oxygen in the water and the oxygen in the air, 

and it averages out a hundred percent saturation. This 

is something that a good many neoploj.' simply do not keep 

foremost in their minds. There is never a lack of oxygen 

in any hill or mountain stream, anywhere-where the water 

is polluted.

MR. GREENBERG When the water is unpolluted?
■ When the water is unpolluted, I'm sorry.

And when .p- say "nlar. saturation 'or slightly 

above, limean tha-.’A -- and I have'taken hundreds and 

hundreds of samples on all sorts of mountain streams -- 

the saturation will ordinarily range between- ninety-five;- 

and phhundred and five | £eircent saturation, depending on 

how many accidental ’bubblep you,' happen to get in your sampl 

you see, that will run it iabopt a hundred percent.

Number two.,-/free C02, again, it is precisely 

tne -same matter. CO 2 wild rouoh 1 y . have/^n/pqui 1 ibr ium with 

BH W S m  g|Xr dpp*S f r||m th» air I  waterai

very easily, and you 'have a nix in a of wa-ier.

You could get precisely' the’' same results 

if you took a thermos bottle ;|u|l of any .kind of water, 

closed the top and shook it up, ar.d ran an analysis on that 

water. You would get these results.

Ho w a r d  w  i i i -.n r y  rf c o m p a n y
( •> nt }at ( au t / / a  jrfi) * 1 }i - X- f ri(

I D i É I w
u a u ’o r K R o r r .  n e w  m f .x i ( :o  a 7iox
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Q What's thê " significance in terms of

productivity of the stream, of, both of those, of both oxygen 

and free CO 2 ? Why are those two things that you look at?

A Oxygen is ordinarily —  analyses for oxygen

ordinarily are run in questionable!, .areas, and I ran them 

particularly in the”' first yoafs lof this; study at the insiste 

of Molycorp.

If, however, you are working on a stream 

that is below a village, or below a town, whore you have};-' 

organic matter come into the water, then, you have perhaps 

something to worry about, and you wonder'whether the?oxygen 

will go down a little bit immedicitely below that sewage 

B1 u I « ¡ H i

So it. - wBmSSmm • m H. H M fm ' £oiciiriuii I y j ü WjËÈ 0 h

mço»;|urcmcmts t hat yfiu make, ddS Licular 1 y ‘>1

a ] ] ‘the‘so years heave assumed -Lhaf: you yshb

■ ¡ I I I determinetion •

‘ 4Now, if you word back on t

or the Wabash River, or the Cuyaho.gcy, the

0 » these standardU|

:e a dissolve!

of oxygen would be absolutely critical, because there, you 

see, it may fall to very low levels because of excessive 

pollution; but not here.

Q How about free CO??

110  \ V A R ! ) \ V. H K N RAWS; COM | 'A NY 
(>< n, /ai  ( Dìiì t  i\> S'* /;•;< r

o:j.O] Tii.-oo, N \v
A L B i ; o t : K R Q r i ; ,  n t .w  m f x î c o  H I

.. Rhone 24 7-2224
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! Thq S;âmê is true , to d' cce:fcfa&n 'pxtent, of

1 tnv -  sĉ o./of thej c h a 1 k s f r para s «we. ' have ■'a n New England.

CO true', to a âfe e r t âd nee•:ton 1 , of pome of the Iarge -

1 calcium carbonate/spri n g s t h a t wc2 have * in parts of Idaho

i and Montana 
l *
!

Nov; h ow ■' c ar n o n ate off ec t s the fishi popu 1 a t ion ,

J age. ...........................

A The same is true for free CC>2:- A lot of

people simply insist that you take C0 2  readings, so we do, 

even though it invariably shows that you have got an 

equilibrium of partial pressure arrangement with air.

Bound CO 2 is of greater importance. This 

is the carbon dioxide which is bound up' in the. carbonate 

molecuiji in water. It ordinarily / and for some unknown 

reasons, is an indicator of productivity of a body of water, 

Our finest trout waters in the world, on 

a' per-acre basis, are, the chalk streams of England. We 

call them chalk streams of England, because there is so 

much calcium bicarbonate dissolved in the/water.

we ¿are not prepared to say. -We don't know whether that's 

a : physiological manifestation, or "whether it operates somehof; 

or other through the food weh.

Q In any event, you found the Red River to

be somewhat harder them the averaae of the other trout —

HOWARD W. I !KNRY A COMPANY
(»> ih ini ('onit l\i W f<

i>**l Ilfrî.n, N W
A U i i ' O i ' E  R e  1 ’ K, N}, W M K X I ( a ) H 7 Î 0 '2

WÈÈÈ MËÈÈÈ
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other mountain streams you have looked at?

A This is correct. It is harder than the avera3

mountain streams that I have studied. And it is harder 

than I had anticipated when I came down here.

Ordinarily, I would expect pH readings of 

around seven point three, or seven point four, as the usual 

thing. Here, your pH —  thera^is no such thing as an averag 

pH, but the median probably was pH seventy-seven/ I should 

say, or something of that sort.

nave k '/Significance in this range, 

ne stream?

think it does, but I.don!t know what the

whht vja.y? What 1 s better, higher

neans rnord;' fish, unless, of course/

1 kaline, let's say pH 

81 1 9 i11 H  c|As mm IH eg ins to go

- y  portion of the pH "

curve with reference to bottom fauna and fish productivity. 

But how the mechanism operates, we do not know.

si I take it that tne pll is a little higher

here than you found in other streams?

I H AVARI)W .  11 F.N R Y C( )M PA NT
(•‘ tuuil ( 11 i\ r¡>uf lilln

♦ b î 1 I Î pg .is, N \\
Al.HI ’QL'ERQUE, NKW MF.X1CO 8710? 

Phone 2 17-2224

1 1 Q Does tha

1 2 /„..anyway■, for the fish in.

13 : ' A I think

1 ‘-t nicchan ism is.

15 ’• g ® What --

1 HH!| pll or 1 owe Y~ r>

1 7 A Higher pj
H o J_ o ■ you go t U JÌ to something

I 1± J . . I nighty — e. i >r or eighty- sc­

2 0 ' clown,' But you are in a
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A Yes, it is.

Q In your second paragraph under that letter

C, indicates that the water became: slightly harder as it 

went downstream. Did this turn out to be true as you got 

down to stations six and seven, as well?

A This is true of any .flowing water. The closer

you are to the headstreams, the softer the water is, because, 

after all, that' s rainwater hand ||now-water , snowmelt. As 

you bring it down through the -- through the thalweg, it 

is in contact with more and more substrate*-, and the longer 

it is in contact —  in contact with the substrate, the more-

.It it Dicks up.

So i.f you do to the- headwat<
R i ve r I haven ' t been therlg, Jiut. I would
ou a r ant e e -that the water .is extrompj'y soft
down you come, the harder it is , with refei
dissolved load and carbonates, and ' so on.
worlawj da phenomen a*

Q Okay The next category is

but this is a

A Again, I think wo 0§;an ;

quickly, if you wish.

The d i. s s o .1 ve d m a 11 ■ r i a 1 

time to time, in spite of the ipenera.1

summarize this verv

s vary enormously from 

'.comment that I have

HOWARD \V. 1IKXRY <N C(  )MPANY
(t(f\(idi (,omt I\ <■ fto) i ni '-.S’ c) ;u r  

Bp) i ; |ci .p, X W.
ALBlIQIJERQI ’K, \ K W  MEXICO 87102 
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just made. One of the reasons for this revolves around 

the fact that the quantity of dissolved materials is dependeh 

upon the amount of water being fearried by the stream. If, 

for example, Red River were a miserable little trickle comin 

down its streambed throughout th<̂ gj*ntir;d$ length, you would 

discover that it would have qj-very;: high salt content, becaus 

each molecule of water in that l.it,tle trickle has. greater 

opportunity to come in contact with the.; substrate.

Now, if you havcf; a gully washer, with a 

tremendous torrent oi''watAr coming downstream, each molecule 

of water has less opportunity to come in contact with the

m

i coy pick u di

this is why any,

will rj y >i cnoxrnousd y

]cjad from one time to another: AT ;Jdyou ¿an

you hope care a lot of readings, take an

t h i H m . A im  that shows. uo in tr1 a t t aH B  i i

looking at.

Q Total dissolved solids.

;A Total dissolved solids, yes. And these are

simply^arranged chronologically from top to bottom, there 

is no rhyme nor reason, and every one 6 f those determinations 

simply means that we evaporated down.a water sample and got

HOW ARD W. II I ' .NRV >v C O M PAN Y  
( ’>> tu ial  ( “ in! !\-

* mi { \ w
A i ; B r o r r . H Q r K .  n i :w  M e x i c o  hii oj

Phonr 2-17-222-1
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the total dissolved solids out of it.

But if you wanted to average the results out, 

you would discover pretty well that there would be small 

quantities at station one, large quantities at station five, 

station seven is not so typical because you must remember 

this was a time of high flow, even in August and September, 

and, of course, a lot of additional water comes through 

in the lower part of the stream through hyporheic sources.

Q What *s the significance*, on the biota for —

of different levels of TDS?,

A Would you jtMstate;; your 'question to mean what

is tĥ i sl;gnif icance with refore net; to varying T . D . S.? Would

that Le all right?'

‘"A Wei 1, y o u c;an si <1 >;f v;i thSit, ancl if that

fc. do it, * I wi11 ti­y  again* ;
A H M W  x O <_ins we r your first question, we will

LcxQk to a p'roblclSv/0 wcr.e discussinu a minute' aqo: the great

the dissolved salt contemt vjithin reason, the better it

is for the bottom fanna. Again, there is a correlation --

Q What 1 s nwithin reasoU,: ?; What levels are

we talking about?

A Oh, i should s u y  up to six hundred, perhaps

f i v e  hundred parts per m i l  l i o n , ■ m a y b e  seven hundred if they

t i n  W A R ! )  W. H E N R Y  N (:< >M PAN Y
(  X  f i t  ) < i l  (  t ' i i j j  I \  t f ' f n ' i . ' i f  .Y 1 1  f t  t '  

i jjn.ss, \ w
A LB UQr hR QL 'E ,  NEW MEXICO 87102 

Phone 2-17-2224 .
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were mostly carbonates.

Chlorides will spoil the thing, but chlorides 

are apparently not a problem in the Red River, the .rocks

here are very low in chlorides.
Q ' yi hat about trout, specifically? Any different

with respect to them?

A No, except that they like a lot of dissolved

salts. By a " lot’1, I mean two or three, or four hundred 

,-parts per million. You always -- if,>you had two areas that 

are essentially comparab1 ohin their physical habitat, except 

that one' has, harder water than the other, you will get bettej; 

trout growth here in thetlhard watery than you will in the 

soft water. This is oncrygf several reasons why trout at 

ve?~y high plova t y p r l liavP such ay low ̂ growth .

Q ‘ OkayVy%nd t h i s ,  I t h i n k , e x p l a i n s  your  s t a t e

merit t h a t  t h e r e  i s  some;, e v i d e n c e  t h a t  Popcr C reek  w a t e r  h a s

and t h i s  ¿‘phenomena h a s

Ì f- 1 o

mm Yen

a fertilizing effect.1'

eifeef on t b e.;, b ib tic b omm u nity •'

out1a no, p ax a g r a p h s i x . ,

you will> nòtice, I said, "Sugg1

eok into the Red River may have

did noth’s a y  categorically that

t i viWm• It looks like it. It

I I O W A K I )  W. I I K N K Y  cv C O M  PA N i '
(,, uà Ctmt! Ji Unitimi Sru i, ,•

N w
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may be true. And for the time being, I will go along with 

the belief that the Pope Creex does, indeed, have a beneficin 

effect on the Red River, until somebody disproves me.

Q This might.

Did your •—  with respect to Pope Creek, did 

your measurements indicate* tha't chey watering in Pope Creek, 

itself, had a higher TDS lev'll than ■ the. stream water?

A Yes, it did in most instances.

Q And, likewise, the measurement station below

on the river, below Pope Crjp|ek, wound uo a higher TDS?

A This is correct, station five.

,0 When you say that you believe it had a

jeneiici|l fertilizing eifect, is _ a,lso reflected in

indiiig higher number of -ornar.psmpf.uno higher biomass?

A This is my primary reason foil saying so.

Station five., bplow the Pope’̂Crie^ inlet, had the best

| crociuccion of boÿ|i t ora o r q a iaisms^ any• of the;*

| eight‘-Stat ions.
1H  B  h  M ÈÊ Ê È È Ê m- Q , Tf I might j ust try tq summarip

f-to the ' parameters that we have ;.|#lkod cX bou t so

except tor this question of gravel and spawning, just about 

■••everything else you have discussed here seems to be very 

good conditions for a trout population; is that a fair

I ¡<>\VAI< I ) \ \  11 K N R \  ,v ( ( )\1 RANA'
(*v tit'i\uI ( '¡yui! !\- ' -'.’tifi') S,  ?r u < 

o ) 1 Î ^
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statement? The chemical charactcristies sdefti to be okay. .

A -Ko, I wouldn't -- well, let's see. I should

say that conditions are as good, or.somewhat better, in 

the Red River, than they art. in other similar Rocky Mountain 

streams. I do not say that the .Red Riv<Sr is a good trout 

stream.

Q i’tou might want —  that's -putting it on the

same scale with the ones in England, th^ chalk streams and 

so forth?

A That's right, Or';,i:he Yellowstonor-River, or

for th^®; matter, the Gunnison on .our western slope.

- But you are ii6.il..: a w a re -'Q;f anything unusual 

a b o u t R e d  River that bad trout stream

b" Rpci'.v Mountain standards? I

Of : Aosolu -Mliy •2 no ft

Q 0 k a.y .. Why apn? qo ,tc> x t category,

<& u t ■work 'Y>iyf \ t/L onm m

Xoulggyou c a re 1 0 s‘u l!zp that?

9f Okay . who.t :. a ■È  ■ .you.H  -pf>•■

Q Starts on óage \S 2. X . "

A . » / Ok¿\y. You must: - r em 0nbor,, first of all, that

the bottom fauna in any rapid strepm is a highly variable 

thing. It's variable becaus|itach species has its own kind

fit )\\AR I )  \V. H E N R Y  a C< >M!'ANY
(n }}, ¡al ( omt I\i fid*un ti Sì ■ ran '

f)01 Ts )ci \ W.
M j u ’Qt;e r q i :k, new M e x i c o  87102
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SPI 1

of reproductive cycle. So the idea is to take a good many 

samples and hope to come out with a reasonable estimate 

of the —  what we call the "standing crop" of bottom organis:

I should say. in general that Pope Creek has 

a bottom rauna which is relatively similar to what we find 

ih other Pocky Mountain streams; the same genera of bottom 

organisms are there. The.only, 1 think, serious interruption 

xn the bottom fauna occurred when we had some of these silting 

incidents, but after ^couple of months the bottom fauna 

came back and there was no permanent harm done at all.

And we know now'that in mountain streams

;3qtiJ|ic''ikse§ts have. We

Know that tinjll surracc .or . thgf;gpavcl, below the surface
of th substrate, there arp, -always residual^$ggS , and theri 

sidual early larvae, which'come"out and grow very

quickiy after the temporary destruction of a portion of 

their population.

xo me, thgc -- one,.of the'most interesting 

«.hi.igs about a bottom •. tauna as a whole, is the fact that 

they are able' to weather over such savage natural condition; 

over relatively surprisingly long periods of time.

^ ¡'.hat do you have in mind when you speak of

"re]atively Iona i ‘rods . is

HOWARD W. 1 1 ! . \ k Y ,v ( >\D'ANY
( r t  i i t  U i l  ( ^ u -  R ,  ¡ ^ > ì ì { j ì 'o ,S\ i r i r y . -  

f ' 1 } I } j{'i av \  \V
AI.HrCiî .’E R Q t ’E. NEW MEXICO 87102 
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A I am talking about a drought “that may last

a month or six weeks. I am talking about a heavy runoff 

that may last two or three months.

Q What can you tell us about the comparison

again between the Red River and other Rocky Mountain streams 

with respect to the bottom fauna? How does it seem to 

stack up?

A I can give you specific answers, if you wish.

Just a moment.

I have to refer to this other publication, 

since you asked about other Rocky Mountain streams.

Q That will be fine.

A \ 1 /;am talki ng now in t 70f biomass. Red
I
j RÌ V;HH I average ranged f§rrom two ooin t foiiàf, to nine point

| thr G C. y All of the’'<hther fifteen or twenty ranged from zero

m§oi nt Sevën , to. eighteen; point'’ six « • So it falls very nicely

1 T n t ne■ m idd le , I s ho u 1 d s -% v* r + » c. nite' typiiqal of what

\ we hg.v■o in these, many oth g r s s

Q In larvae, s umma rin i ng your 1971 report --

cind that’s on page six of the out! in.e -- you make the state-

ment that by a criterion of number of organisms at that 

time, the Red River was a poor producer. Has your view 

of that changed since 1971? Some of the other years vou

! (< AVARI ) W. 11 F.NKY K )\11>ANY 
Gi rh ral  C o m i  ■

MM T ü c i . i s , NAV.
AI .B Cyt ’ERQCE, NEW MEXICO 87102

M H  247-22.24



1

2

3

4

5

7

8

9

10

11

1 2

13

1 A1 H

16

17

8 p;Jn - ••

19

2 0

21

22

23

2 4.

Page.........7.2...............

seem to have gotten a higher result from your biomass 

collections.

A Not particularly, in the average long run.

All of these small Rocky Mountain streams are poor producers 

let’s face it. We haven't got any rich streams here at all.

Q When you say that it might bo due to the

small size of the stream, how would that, work? Why would 

that affect --

A We don’t knpw. ' t i t ’s t h e  only way I can answe

it. But there is a si z e , corrql a t i o n . In general, the small* 

t h e ^ stream, other things being: ;etjual , the", lower will be

i t *s  yo u r  c o n c l u s i o n  

i . s h  h a t c h e r y ,  t h e  numbe 

\ h i g h e r  t h a n  a t  t h e  I

the;product ion of bottom organisms

O In general , f • t pko

thpt at station five" a be H| t lr

of organisms and biomass i s  concra- 

stations further upstream?

A E x a c t l y  I, I thycr t o g e t h e r  way or  e x p l a i n i n g

i t ,  o t h o  r t h a n ”' t h e  afsntr^ o Z iva t e  v f fCm V o ootr£rOOk .

Q Could it have something tqido with the general

phenomena of the water becoming iianln: and hair dor as it 

goes downctroam#1

A- This may be, but on.-: the other hand, if you

v;i] ] look at the sti'cam —  let me, phrase it another wav.

u< Av a ri> w. iii'.x ry c o n u w m
( i a! ( nu}I ’ t m: .V. ? rit b

W)J f ] \ \\
ai.ni 'n\tv.ro\1k. jjw m f.xi< ;o b71oc
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MR. GREENBERG:

Mr. EsteS. If you look 

eco system conditions -?■ 

MR. ESTES:

MR. GREENBERG :

MR. ESTES:

THE WITNESS :

Page......... 7.3 ................

IfCt me interrupt a minute, 

page'three of the summary,

Right, 1979.

Right

If/ the/results at station five

were due solely to gradual increasing in the hardness of 

water, I would have expected higher results for station 

three, and higher results |or station 'tv/o. In other words, 

it comes' up on you all of a' sudden, at station five.

Q Okay. , So it may vpry well be a combination

of both choseObhenomcna?'

A • it undoubted 1v 

:redeh|§e to the business/of 

ïoniéi sort of fertili cinq effolktf

lid

h:fi||k waters having 

' in mind, now, I do

say catogorica ] ly fehn^g^h | ^  this is nothing more 

than f^t%uess.

Q I s!ee that in 19 79 at 'All tlge stations you

got real low readings, I think you report that’s because 

of the high runoff?

A Yes, I am sure. And I, am sure that by next

spring, or'even this fall, that things will come back very/

i f c m . \ k i )  \v i fi 'A'kv r  c o m i ’a n v
f A tn jal Cniif! /d rvn- <

i w
ALB! ’QCRR Ql  .'K, n l w  m f .x i c o  a?|n_>
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quickly to normal.

At the same time, I don't think this point 

has been brought out yet, the trout will get along with 

a very restricted fauna. In other words, it means they 

hunt around a little more, but they will get enough food.

If you and I had to exist on berries, there 

would be some years when we would nave' lots of berries to 

eat, there would be other years'when there would be only 

a few berries, and we would havft to walk around a little 

more and scrounge a little more/to <jet them.

It's the same: way with trout, and people 

forget that trout have a lot of'. anthropomorphic human 

/characteristics. The trout hhegt.o havb'iafplace to feed,

a nd hide, and to breed vtmd c.p/ resc.:, • «rid' everything' else.

h’e can -.-view a trouc. ̂ .s- so^fe-thmg t h a t ' s -  c.ompletelv inanimat

I'm sorry, -go ahlffad.

. Q ; 'I  h a v e  tr ied - ,  to  c a t c h  them, a'f|d' [ know they I
Iare plenty animate. They map aye to get/: away from me without} 

any trouble.

Then, the last yi your categories of things 

that you sampled for was V&ho 1 i t h o p h y t o n  or periphyton.

Again, could you summarize what -results you found?

- A v I should say that the 'periphyton has a

H o w a r d  w . h k n r y k c o m p a n y
('>■. nr Hit ('nii‘ ’ m  ! A’, / ; i <

ACBCOCERQCE, NEW MEXICO H7U)J
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remarkable power of recovery after a scouring, even more 

rapid than do the bottom insects. And that the periphyton, 

in general, is highly variable, and that a surprisingly 

large quantity of it consists of organic detritus, rather 

than algae or blue- -- rather than diatoms or blue-green 

algae. It is a clean watgfr periphyton, it is not the sort

of thing that you get down in a river below a sewagepef fluent 
¿you see? ;:;'

Q One other question concerning the ability

of thpi trout to survive thesc|| temporary difficulties: is 

the fact that in the Red RiveS:, especially .in the lower 

portion, by definition there; is another large river nearby, 

therb s also the possibility, isn't there, of the trout 

migrating out temporarily into' the Rio' .Grande* and living 

tlicx-B until river conditions iniprove?

A Yes. I don't: know —  we don't know, frankly,

how often this happens. | dq|'t'^hink really critical studi 

have;, bebn carried on ii;y that, area 1 r

I will:- say this: i man^gpC^. trout lake, and 

it has a good flow coming into it and a good flow going 

out of it, there are about as many fish going upstream as 

there are coming downstream at any one;time. I mean excludi 

breeding. It's hard to know -- fish in general don't likt:

Ho w  a r d  w  i i i -.n k y  c o m p a n y
ral ( H, Sc i r i /  {'
noi 'niri.u», \.\v.

AI,iU QC ERQl.’E, NEW MEXICO 87102 
Phone 247-2224
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a powerful current coming toward them. If you have ever 

seen them plant trout in a lake, you know what this is like. 

They come --with a truckload of trout, and they lower the 

spout down to the water, and they are going to dump all 

the trout in here. And they turn on the water up there, 

and the trout come whooshing down in that water.'' These 

trout are trying like crazy to stay upstream, they don’t 

like to come down with th<§i current:, you see?

Q In genera],, ■' = ̂
 . 

i'J'
0 H * m suggesting, though,

that thev trout are perfect ly cap a i if! moving from one

location to anothe//f^

Absolutely. This 1 s ja point I will bring

o u t 1 'a fc o t: on today. Trout movei a y~ ottod 'much nitfre than we

suspect. Thcv don't stay 1In the1 -tapto- horno twen Ly- four hours

a d'dy. They are like people, the*'/ move, around.

Do they seek out --

A You don’t stay in your aji&rtment twenty-

four hours a day; you apt out and: you ynovey around. Trout 

are the same way, believe me/

Q They seek out conditions that they consider

most favorable?

A Or they just move around for no .particular

reason, like people.

HOWARD W m:\RY a COMPANY
(/ ih jal ( Ou'il l\i ¡n)iinn\ St r.vu i' .. ,

80} I \ w
.ALMl'CH ;ERQ! ’K, NEW MEXICO 8710/

Phonr. 247-2224



i

Page. 77

MR. ESTES:

for the noon recess

Okay. All right, let *1 break

(THEREUPON, the .noon recess was held.)

Q (Mr. Estes continuing.) Let me ask you a

couple more questions now from thp top of page nine of the 

outline, of your number F. "There is;a correlation between 

stream size and size of the resident trout pODulation. "

Is that based on any special studies of yours 

A This is based on the literature, and it --

it really is taken out of; context from thetimore general 

report that was in hetc, but what I'am saving is that there ■ 

the;larger the stream, rn general, the larger will be the

.roue population . So lUnare*’ s * a positive correlationg s i d e n ■

^ ' h x Ci you ^ and .you a r e  y s p c a k m g  o f  rnakincj

c o m p a r i s o n s  betwefcnl d i f f e r e n t  s t r e a m s ?

A Streams in general, right.

Ó  how about flows, water flows in the same

stream? Arc you aware o any. gtudios that have tried to

| determine whether .there1s a correlation between water flow 

in the stream and the size of the trout population?

S>o you mean variations from one time to anothc 

’within the same stream?

0 Well, we could start with that, but i am

H O W A R D  W . ! I KARA C O M PAN Y
(>> fìtìnl ( I\. Sfirh r

Si ABBI § w
' .Mil \ ’ K K Q ! : K. N P W MF.XICU 8710 J
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also interested in any kind of permanent changes in the 

amount of water. I realize,it varies seasonally. In fact, 

why don* t we start with that?

Are you aware of any studies that have tried 

to correlate if you change the average stream flow, whether 

you wind up with ---

A No, I am not aware of any specific studies --

Q Do you have --

A -- and you must bé‘- I must be skeptical

about such .studies, because .̂ s I say, most such studies 

are;done on streams that are heavily planted, you see, so 

you have no way of.;, telling, usually.

0 Di®;ling with t]||| natural troujs population,

vj|i>uld ŷj’u have ¿an* opinion fî’s‘-fo whether or not a significant 

change m  the average 'stream I l&fav/ould b|ijjjjfcCor related with 

the change in the number of trout Ho

-MR. GREENBERG: B have to obiect to that

iOh't know what you m;b'f|n by.- hçJÉuiificant. , I think you

should quantify it in son'e . spbei f ic way.

Q Okay. Why don't we say a reduction in the

average o« a third of what has previously been the average?

A I could only stipulate here. I would guess

that after a long period- of time, if the stream wereamade

H o w a r d  v  . Hi-WkN' & c o m p a n y
(trjhUil ('oiii; /\-

i>*U i i \ W
. \ l b i : q i ; k r q i ; k . n k w  m k x i c o  87
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permanently smaller, that the; trout population would, indeec 

be permanently smaller. But this is a principle that 

fisheries people have been awar<|| of for many, many years.

Q Would you expect, over the long run -- and

I understand you want that to be a qualification ~ over - 

the long run, would you expect a smaller change in the avera 

stream flow to be similarly correlated?

I gave you a change of a third; what about 

a change of ten percent?

A I don * t know. , I idon 11 know. I don11 know

of anyone who1s tried such measurements. It would be very 

difficult to find such a stream.

Q From- what you know about you spent virtual

your whole life looking at thpsc s; 1: roams ; from what y•ou

know about them, would you Expect there to be such a

corre lation?

A 1 can on 1 y conic? ‘tet: k i: o my orig i n a 1 in.tent ion

which s imp 1y says that in 'general, other -f- n « mmms noin g equal,

the 1arger the s t r e am, t ho g r e a t et- will be the trout popu1a-

tion. So you may interpret thair any way you wish.

Q In your sentence G, where you say, “Rea River

trout are well adapted to temporary unfavorable cond it ions, 

what are some of the unfavorable conditions? We have --

I K nV AR I ) AN . 11EN R Y ■ & C O M  PÀNY 
( ¡ i T i r j a l  i w f ' O t i t n i i  S n r t </' '<

1 ] ijn.is, N W
ALBUQUERQUE, NEW MEXICO 87102 
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A Trout --

Q Wc have talked about turbidity.

A Turbidity, drought, very low temperatures,

especially during the winter, heavy fishing pressure -- 

I have been continually amazed by how .few-trout are taken 

out of the. thing, if you can *tea-l1 'that-an-."unfavorable 

condition. " II ScieVVie

I think those perhaps are the chief ones.

Q What time period did you have in mind when

you use the word "temporary"?"

A Depends-:on the particular ,'pfirametcr that

|ou;.(are talking about. If you are talking about silting — - 

and again, you would have to specify what the, silting is, 

and pit * s -- it would be difficult for m«|. to say, unless 

1 knew what part's; per million we are talking about and so 

on, you see?

In -Other w a b d s , t h e s e  p a r a m e t e r s  a r e  so  vague  

t h a t - y o u  c a n ’ t  hook them tO f|tfth 'ei and . a t t a c h  a number t o  

them.

Q In general, did you have

, say, les s than a y•ear? & a n y o u

A Oh , yes, cer tainly. A ye<

Q When you say Red River •

m  AVAR I) W, !1 KN |' Y \ C< >M1WNA
( 'n ftt mi (. ou) /a /.■<>cn} o S f ) rn  r

MB. ]1 hVï'U'V1B 1

are : 1 1
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adapted," do you mean there's something special about Red 

River trout?

A No, that could have read "trout in general."

It's taken out of any discussion in general. We could say 

trout are generally unfavorably adapted.

I guess you said that with respect to both

F and G, that it was taken out of something else. I am

not sure I understand what that is.

A That was taken out of the general report

on the ecosystems, "Summary of Systems Conditions in the

Red River M

On 'page -- lower portion of page two, and

the central paragraph on-page'-tv;b, applies to bottom fauna 

:and‘ fishes', ,and <¿130/ ,bn pb&p spur Mherp is the -- under

"stream b:1q w ” -- correlation between size of stream, best

trout strremas, and I give ex ampies of streams that have

vory low bfylov/, page, four, p®tioularlE^

Well, .the point yo‘u varQr;3|S/ing to make, I

take it, is that there is -- that, the trout- can stand

conditions for a reasonably short period of time, that — - 

without perhaps suffering any population loss to speak of?

A This is correct.

bQ- But perhaps;,-the same conditions, if they

Ho w a r d w . hf.nry & company
(k'Vh rai (,auri I\( ¡‘nriut̂ Srrrii r 
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lasted—  became permanent, you would recognize that there 

would be some impact on the population?

A That is a generalization that is true of

any animal in any habitat:

Q What don't we talk about cadmium? Your

reference in paragraph A-on^, " R ecent  analyses." Are these 

the analyses that you mentioned-.earlier, that you had done 

for you?

A Yes, these we|a don e  a t  a Denver laboratory.
1 Bal And you

in the­ ri VC? —

A Y<as. Ju

tho se H Ò t.ho only cadm

tl O'-' 1v-í. VJ; / ‘Q;- itilpf, Red R

Q Do y■ou kj

In façt f we were going

the. m rp O da t-es that you
H Yes , thaï

Q Maybe we

..A All righi

th irik. The August and i

aren 1 1 tilev9

Q m m sir.

I am

—  are indicated here:,; and

' H H  dat-ps . t h o s e  were  ta k en ?  ', 

ocsik. a o o u t  t h e  d a t e s .  Were t h e y  

cjriyw-r,, t h e 7 Red R i v e r ?

g4 t. to get theydates, if we could.

Idcun g i v e  you those dates, I 

Iemper dal— .arc what you want,

f lO W A R l )  VV. i iPN 'kY a C O M P A N Y  
(g iurai Comi H, Serrice

i.nj Tip-ots. \ \\
a l h u q u f r q ï ;}*;, n k w  m c x i c o  8? k>j
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A The first would be August 5th to 7th. The

second would be September 9th to 11th.

Q In the next paragraph, it indicates that

"Almost all studies indicate that identifiable cadmium is 

to be.expected in the majority.•■of aquatic habitats."

Are the levées as high as these that you

mention?

A They are considerably higher. In Colorado,

1974, Moran and Wentz found an average of two point ninety- 

eight micrograms per liter. Those are active trout popula­

tion, so that's—  but micrograms pgr liter.

Goetti and Davies, also 1976, working on a 

group; of trout streams inlGolorado, found from less than 

, m  ° A w # U i x  mi^r'oigfjams^per liter.."'

Ardu 1 1 ah and a stud,§? in Wales, which

af dp-ion small streams in 

i-A ~~il pew v/her̂ f there's no

idf%red , I think, a c oiUp'I

s - - I mean in Gspat Bri

ution, no indust Hlg| invol

ium in those ;3 trearns' was

[uanti tv :

one micrograms per 

liter, with a standard deviationppf plus or minus sixty 

percent. Which means that a good many of them undoubtedly 

are up as high as one microgram, unquestionably.

Q Why don't we go right on down to your conclu:

HOWARD W. HF.NRY & COMPANY 
U'î i f ja l  ( ’ou 1 1 î\('pu?tino Service 

60 i T i in .rs, N.W.
ALBUQUERQUE, NEW MEXICO 87 KO 

Phonr BMI»



Page.........8.4.... .

that an average daily concentration of two micrograms oer 

liter allows an ample safety margin?

A All. right.

Q . . what is that oased on? The studies you just

read from?

A Let me. tell you hpw I arrived at that.

In reading the literature on cadmium concentre 

tions in natural habitats, I have, restricted myself only 

to recent 'papers, particularly those since 1973 or 1974, 

because it is. on±y recently that refined analytical techniqu 

have come into existence for analyzing very low concentration 

of cadmium.

So as I say, j.n arriving at my conclusions,

I had that point:"' in mind.

Secondly, you must' remember that when you 

are trying to find out what tb|| toxicities of cadmium to 

trout might te, you are -kpeping tho'sbrtfjout in a laboratory,

..n an aquarium, where - t

)U are? kofer3 i n c] those

.ere L sh ■arc un

And this :t S', cI ooint
ir., considerable

to forget about when you are dealing with these experimental 

.animals; uhe trout are in an unfavorable-environment, a 

completely strange environment.

When anybody walks past the aquarium, or

HOWARD W. HRXRY it COM PAN’S' 
ral ( .outt  I\i Srrrirr

h > ) \ } ijt*ias, V W,
ILBUQUEKQUE,  NEW MEXI(KJ 871 f)2
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frequently when you walk past
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: the aquarium, the fish are

excited, they bump around, they -- they actually have a 

hormone stress and a lactic acid stress within the body,

because of this unusual habit:at.

Now, wc have mown for many years that this

Rind of sequence of physiological .¡events occurs in mammal 

populations, wild mammal populations.,;that you have out in

the wild, and when you have t:hern in the laboratory. We

also know that it occurs wit!ii,nvbird popiilations. We are

just now beginning to Seel tfiht wh$n you have' wild fish

in a laboratory, that they ar■o yxci.ted and '.physiologically

ure weakened

So' it is my ccnatpn/lion that those fish that

\ we h'av<J4 in the' lab' ;hteSjaetua ]]y much mb re susceptible to

| cadmium poisoning trian are v;i-Idl- X£s;h out on their own, and

not subjected to these physiological and hormonal stresses.

So t h a t;y c"Nse'qqnd fact' that 1 took into

consideration. And then goir¡g .bifer phe repent literatures,

combined with that fact, I caime .out' with this two micrograms

and eight micirograms . It is my own contention, only.

Q You might indicate^what literature it is

that you are relying on. Are there, several studies?

A Yes. 1 mentioned threff of them. There are

HOWARD \V. liKNRY X COMPANY
(’• ut iai ('njnt R<

'! e ras, N.W.
AUU*Qi;p;ROT'i-;. NI.W MbXICO 871 
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others. And they will be -- they arc in the" end of this 

cadmium report that you have.

MR. GREENBERG: No, that's: a report to me,

but you can read into the•record your -- the reports.

THE WITNESS: All right.

Literature on cadmium -- significant literatu 

that is, in my estimation: Abdullah and Royle, 1972.

Benoit—  no date.

Brown and Chow, 1977.

O

Brungs, d 9 78.

Durum, 19 71.

Eaton, 1978.

Enk 'and H a t h i <= 19 76. ••

Godtu2 •and 'D'av i>'M  1976.

Go'ettl and&avi«:is', 19 78.

11 a 1 o , 1 977.

Ko;pp and Kroner,, 1 9 6-7.

Kumact a , 19731;

S pc;h a r , 1979.

S auto r , 1976.

Would it be posisiblfgPI to .

the two bibliography pages, so we will have the titles and

'erorences,

IIOU MU) W. H!;, . \R\  iv COMPANY
( * ‘ f i t  J i ! i  ( . ( H i t !  I \ ,  I > { > ) l u i i f S r i r u u '

0 0 }  I i j c f  n.s , N  W .

ALBUQUERQUE, NEW MEXICO 87102 
Phonr 247-2224
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■MR. GREENBERG : Vcs .

^ DicJ anY of thoauthors in those publications,

themselves, form a conclusion about what were safe levels 

of cadmium for trout in hard water?

A Most of them arc'actually done in soft water.

A few of them predict the effect on '.‘fishes in hard water.

I have indicated just fou„r in here. I don't

have the original papers w ith me spr I

And that * s about as much as I can say

Q The four are ones that

you mean?

A These 1 are soft wat

we 1 1 , t h er mSy, be one or ' two" B i  8hr̂ jrv'e.

v/n t: £rr a , bu t I would liav- to <u] bllfll

papers,out and look at theni.

Q ' I noticed, I 'ifi 1 H m | n 1

I don 1 1  have any -- 

that deal with hard 

io yet the original

1  thej' summary, in the

Red Book -- have you ; 

A Yes, I have.

Q "Quality Crite;

A Y es.

or VJater"?

■ I take fit -- am I not correct that they

conclude that recommended criteria for trout in hard water 

is one point two micrograms per liter?

1 i( )\v A R I ) \V. } i IN  K Y & C( )M PA NY 
(>■ nrral Court Ri ¡>ortiu[t Scrricr  

KOI Tijtras, N.W
A1,Ri:Qt;ERQV Ev NEW MEXICO 87! 02 

Phonr 247-2224
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Yes, sir.

I take it you feel that's too conservative? 

Absolutely. Absolutely.

You would prefer.', a level of two?

I would prefer a higher level. This is ray

opinion, .yes.

Q What is it specifically about their chain

of reasoning that --t

A I don’t know, .you can't t,"<i 11 from reading

this. The whole book is a faceless thing, you don’t know 

who the authors are, it's -- it is their collective opinion 

based on earlier literature than my individual opinion based 

on mpr&grecent literatui^jH

MR. GREENBERG': May I suggest something,

*'.i . Lste>s, 'which T think we nave? encountered before, which 

•wasn't, clarified in' the E . P . A . yisfritcr i a originally, and

uncles,jr-to you . 1 think

P.ennak is re-fcrr

want to establish

Rj or.dissolulived

Sure r I

you refer ring

king about jus

„caamiura.'

MR. ESTES: H L * m i l l  “Un u
Q What c

A I .am t

cadmium involves particulate cadmium that cannot be'absorbed

HOWARD W, HENRY & COMPANY' 
(nìlt'Tttl ( . O l i l i  J\ r  l ‘0> h i ! 'J Si'TÏ'li r  

OU I Iicras, \  W.
ALBUQUERQUE, NEW MEXICO B7I0J 

Phor»c 247-2224
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through the membranes of fish gill

Q Do you have any opinion as to what the

difference between those two may be in the Red River? 

A No, I haven't the faintest notion.

Q The figures that you have given us here

with the analyses that you had done, were

the seti? di s solved?

Those are total cadmiums.

Q You did not ask to havM dissolved broken

out t

A No. Too hard, ̂ apparently, nowadays; havef

troubigi^^noudh kat th is lft|el ./g

it You said that -a did you say;that none of

, the studies that you looked kspt v/er^ studies of the toxicity^ 

levels of cadmium on trout,iff hard water, that they all 

H1Sm m m t1 v;ater JfS

No, I think m  cne or two on hard

ater, but ¿is I say, I would havt, to get out the individual 

apes and I simply' haven ’ t ; brought'themlong v;ith me. The 

ajor ity are on soft water, anci thatd s the best way to put i' 

Q Did you use some --

A The Wales study, for example, is clearly

H o w a r d  \ y . ¡ i f a k v  a  c o m p a n y

¡Bn v,i nil i 'nm: I\t j 'o i t n i" .0 ?n< r 
<>0| j , N.W.

ALBUQUERQUE. NT.W MEXICO 87!02  
Phor.r 24 7-2224
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:t water. Goettl and Davies is clearly soft water. Moran 

1 Wentz is soft water.
Q In the Red River, especially in the lower

nr miles, we are dealing with hard water, are we not?

A That ' s right HI
q How did you mak| the translation between

I ■ ■ ■ ■  ■  the effects of cadmiumie two? isn't there a difj.ea.encc m

pending on whether it's in soft or hard water?

A Yes. In general,^cadmium is more toxic in

3 ft water thaj§ it is in hard watpJSJ
Q Did you feel the level of two micrograms

ould be a safe level in soft water?.
A T h i s  c o n c l u s i o n  hcfe, I think, refers to

;oft, yes. I would be willing: to go along with that, in
■ a f-hr' literature. So that actually, riew of what's been said m  the litei-e

:or the Red River, if you want t| make it specific, I should

say that you could even h|«highfcr levels than that. But

, I H H  I indicated two micrograms,to be on the c o n s e r v e ! ^ i e e , i u  ̂
Well,” B/.E.A. concludes that for salmonid 

fishes in soft water, the level ought to be four-tenths 

of a microgram.
That's quite all right. They are entitled 

to their opinion. But you asked me f o r  my opinion, and

HOWARD \V. HENRY & COMPANY 
C'-tnuil Com! K' l’ortin!: Scrvicr  

()f)l Tiit-ras, N.W.
■  Bl 'QDERQUE, NEW MEXICQ 87102 

Phone 247-2224
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•  •

I gave it to you.

Q Sure. Your opinion is that a levai of five

times that high would still be safe?

A That1s correct.

Q Again, you make h reference to temporary

concentrations as high as eight micrograms per liter. What 

did you have in mind as "temporary"?

A I am thinking here in terms of two or three,

five, seven days, perhaps as much as ten days. I would

say ten days is "temporary."
*

Q Again, what specifically h a s — what sort

o f .background have you had in this type of analysis, in 

determining -- dealing with thif-ef fects on different species 

of toxic elements?

A You mean what personal -experience have- I

had dealing with fish and testing them with toxic materials 

■in the lab?

None.

0■; Have you done -- backing o.ff one level from b 

that, have you done the sort of thing that you have done 

for us in this case? —  that is, studying the literature 

and coming up with your own interpretation of it? What 

sort of background do you have in that kind of activity?

HOWARD W. HENRY & COMPANY 
Gi 'ru ral Court R< / ¡ o ) l i n S rr v i cr  

f>01 Ti j<*i ,n, \  \V.
ALBUQUERQUE, NEW MEXICO 87102 

Phone 2*17-2224
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À  I have a background which is just as good

as those who made up the recommendations for E.P.A.

Q Now, how do you know that?

A  Or better. I know —  I know who most of

the people v/ere on the original committee, who have not 

signed this.

Q Are they academics?

A Most of them are academics-, yes. What they

did was go through the literature and come up with a very 

conservative best guess.

What I have done is go through the most recen 

1 xusratarc and come up with wnat X consider to be the best

quess

Eta Do you specifically know who il' is that prepa

No.

concurred in thdj cadmium levels th at were
;et ■

A No» sir. You can have1''; no way of knowing

this. You'can only go through the list of people who are 

listed in the green edition of this thing, and know that 

somehow or other they were involved. But who specifically 

said what, no one knows.

HOWARD \V. H F . N K N C O M P A N Y  
Corina! Court Rrf>$f ting Service 

601 Tijcras, N.W.
ALBUQUERQUE, NEW MEXICO 87102 

Phon«? 247-2224
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Q You have suggested that you believe that

a couple of these studies were done in hard water. To your 

memory, did the studies done in hard water wind up recom­

mending safe levels for cadmium?

A This I cannot recall, without seeing the

original papers. -.

Q Can you remember, if you look at the list,

which one of the studies you have talked about may deal 

with hard.water?

A Nog I would rather not guess, because it

would be only a guess, and I would mislead you.

Q I take it, though, that you primarily --

ithat you did not specifically try to come" up with a differen 

criteria for soft and hard water?

A I did not try, no,

Q So you were looking at all the studies and

'■‘dot r:rin in i r.g from looking at those, yrapst of which wore in

felt they indicated*

,cprrepff.1- 1 Most of ''tifeosc in soft,

so my recommendations of two did eight micfpgrams are 

typically for soft waters, of which Red ;3jiver is not one.

Q Okay. Let’s talk about the cyanide, which

you have also looked at. In your paragraph two-B —  B-two,

! l o w  A KI > W. 11 F.N R Y it CO-Vi PA N Y 
(rt rirral Court IC /•ortui^ Srrr irr

r>01 i ' - t i c t a s ,  N  W .

ALBUQUERQUE, NEW MEXICO 87102 
Phonr 2*17-2224
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you list several factors which you believe lessened the 

potential adverse effects of cyanide. One of theio is the 

a l k a l i n e  nature of the water. Would you elaborate?

A This is high pH, or high carbonate, whichever

you wish, either way.

Q At what pH level does the —

A Alkaline is anything above pH seven, and

moderately alkaline would be pH seven five. Strong alkaline 

would b e p H  eight, if you want some parameters.

Q Well, through that range.of seven -- from

seven point zero, to eight point %cro , do y o u  believe that 

it makes a difference! where you are in that range as to 

how toxic the cyanide- is likely to be?

A Well, you are dealing vjith, here, with a

chemical problem, and ' I' wouldn't be- able to give it to you 

in terms of -- in chemical terms, no. Simply siffice it 

to saythat the more alkali:i^]®u get, the more of the cyanid 

V;i 1 1 bo*-' bound up in unusable form ,as far as fish aosorption 

is concerned.

q So if the pH is eight point zero, instead' 

of seven point five, there will be less cyanide- in a harmful 

form --

1 Right.

H O W A R D  W I I I . NRY ,V C O M P A N Y  
G t n n a i  Com! A* r ¡nn ting Sninco  

G;}1 i ijtras, N.W.
ALBUQUERQUE. NEW MEXICO 87102 
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Q -- potential harmful form?

A This is my understanding.

Q In the next paragraph, on top of the next

page, ten, you refer to one recent study. Could you tell 

us what that is?

A ' I would have to go back to the original

Doudoroff monograph, which is a very thick report, and as 

a matter of fact, he has several reports in there indicating 

that more than twenty-fivpf'micrograms of free cyanide 

apparently had-been reported as not being toxic to trout.

But again, you would have to go through the v/hole monograph 

This is based very largely on the Doudoroff monograph; he 

brought together all the literature.

m  . Do you hayQ.a referenq^ to t h ei t̂.monograph?

À Doudoroff, 1976. You have- that there.

Q No, what is

A ’’Toxicity: Fi*sh to'Cyan ide •and Rplated

ids, a Revi gv; "

It's an E.P.A. .study, hundred and fifty- 

five pages, mimeographed. That is — that is actually the 

Bible for materials on cyanide poisoning. And I base my 

remarks here very heavily on that,

Q Does Doudoroff include the one study that

I i< >VVAR|) \V ! IF.NRY e  ( X IMP A NY  
C o u r t  R r ¡ t e n t ing S o r r i e r . , '  
r>i ) î Tijeras, N W.

ALBUQUERQUE, NEW MEXICO 87102 
Phoru* 24 7*2224
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-l- i

a p p a r e n t l y  s h o w e d  c y a n i d e  c o n c e n t r a t i o n s  -

ft Yes, he does.
q _down at the ten .micrograms.

ft Yes, he did.
q Excuse me, we are going to overlap too much.

There's apparently a study showing cyanide concentrations 

as low as ten micrograms having an effect on the swimming 

ability of brook trout. Does Doudoroff include that?
ft He includes a great many studies. In review,

you include everything under the sun, whether it I o o k s  good 

or whether it's very good; you include old studies, as well

as new studies.
o  W e l l ,  y o u  h a y ! ;  r e c o m m e n d e d  - -

Mi® GREENBERG: ;i mm -- i im f a m i l i a r  with

■ B

the Doudoroff, and the answer is that the study- about ten 

having an effect on swimming "ability is in Doudoroff, 1976.

■  I  s e t t i n a  v o u r  —  s h a l l  w e  s a l  " r e c o m m e n d e d
. v a l u e , "  r e c o m m e n d e d  ,m a x i m u m  3 t  t e r / .  l o n g - t e r m  m a x i m u m  a t  
t e n ,  d i d  y o u  t a k e  i n t o  a c c o u n t  t h è *  f a c t  t h a t  t h a t ' s  a  l e ^ e l  
a t  w h i c h  e f f e c t s  o n  o n e  s p e c i e s  ó f  t r o u t  w e r e  r o u n d ?  I n  

j o t h e r  w o r d s , a t  t h e  l e v e l  y o u  s a ^
A Yeah.
q -- is an a c c e p t a b l e  maximum?

HOWARD W. HENRY & COMPANY 
C a r n a l  Court Re ¡untino. Service 

f>01 Tijcias, N.W.
ALBUQUERQUE, NEW M E X I C O  B7102 

Phone 247-2224
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A Yes.
Q At least, one study has found that at least

there were adverse effects at that level?
H H H H H H I  in any lone series A you cannot find one stuay u

Bgp j , y. • n n The puroose
i n  a m o n o g r a p h  that w i l l  c h o w  you an/thrng. ■ -

H  all the work t h a t  has been done,of a monograph i s  to review all tne
and'come uP wrth what you thin* is the most logical conclusr n 

A n d  if you happened to find one paper that is an exception,
■  believe or disbelieve that particular there is no reason to believe

paper.
I ■  ■  is 1976 paper, recommendQ Does Doudoroff, in this

a level for salmonids?
A i will read you what he said.

~ _ 15rY his I onq reviewDoudoroff, 1976, sums up his .3 ,

paper as follows:
S I I ■  nv molecular II.C.N. concentre-"Free cy on i oiy r ̂ ̂  4̂ v ;

I H I  per liter*-can rapidlytions a s  low as ton m * - .
I  i H H H |  ability of salmonid and lastingly impair th*.

■ i ,rat-pr Threshold concentraf- fishes in v;e 11 oxygenated wauc.r. _ , ...„.V//
I i as twenty to twenty-five microgramtions may be as low as • - y  ̂ «

H H H H H  althouqh they per liter at very low temperatures.
1  | H  eiPtv m i c r o g r a m s  per liter underare generally above Utty ^

favorable conditions. Clearly, free cyanide

HOWARD W. HENRY & COMPANY 
Gnwral  Court Rrl'Oitmt; Srrvtrr  

(if) 1 I i jcr.vs, N W
ALBUQUERQUE.  NEW MEXICO 87102

Phone 247-2224
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concentrations above f ive micrograins per' liter cannot 

always be entirely harmless to the salmonids. And 

only much lower levels may be truly safe concentration: 

in most waters in which such susceptible forms must 

be fully protected from any possible injury by 

toxicants.

"On the other'hand', there is as yet no evident 

that even persistent free cyanide or H.C.N. concentra 

tions not far exceeding twenty-five micrograms per 

liter in waters not" otherwise'seriously polluted, 

are incompatible with thd}|lpcrsistence of valuable p 

fisheries."

So he outs it feti? twenty-five. ■■■.

Q Doeten't h:e -- it;; sounded to me like he

concluded the evidence was not conclusive?

A Correct, but his last sentence, I think,

is the most significant one. You have to operate that way 

when you are doing a review paper.

Q Do you think that E-.P.A., in apparently choosj.

a level one-half the5; value, .of the lowest? level of domonstrat 

effect in a study, do you think -- I take it you believe 

they are unnecessarily conservative?

MR. GREENBERG: Wait, that’s an unfair question

HOWARD W. HENRY' K COM ¡’ANY 
( tn u ra l  ('nurt Rr¡¡ortmo S n i ' ia  

f>0j Tijrras, N.W.
ALBUQUERQUE. NEW MEXICO 87102.  

Phone* 247-2224
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1 1

m m

Doudoroff's ten micrograms wore ton micrograms of free

cyanide. The E.P.A. level is a total cyanide level of five,

H |  r-a-n rplat? the two as being one- and there's no v;ay you can relate tae e
half, or —  I don’t think there’s a n y  way you can relate

them percentagewise.

t h e WITNESS : Thank you.

Q well, is that a criticism y o u  would make

, I M  f h i nV i +* 1 c — — you have ire ad of the E.P.A. study? What —  I think it s
S B I  I m  read it: "Cyanideit, a n d  what they say is that -- i will reaa

concentrations as low as ten micrograms'' per liter" -

MR. GREESBERG: What page are you on?
r> -or»"» ■» xtv-eiaht of the E • P • A.MR. ESTES: Pa9e Sixt\ exy.

book.
MR. GREENBERGt ' That Panagraph?

MR. ESTES: *CS, laSt SCntCnCC'
A yes, I disagref with that. You asked for

a personal opinion; this is my Opinion, faring m  mind

what I said when .^ first started out, all of■these tests hâ
I 1 I shp1"’ r-s ■ which are highly;;- susceptible.been done on caged aontrr.u,

0 With what point do you disagree? I f ,  in -
M a i  1  1 MHKI "x" micrograms fact, you were convinced that, a lc/ei o

 ̂ * — IM  k nri ad vers6 effects, wouldper liter of cyanide, m  fuc.,, naa c-avcis-

1  feel it unreasonable to set the recommended maximum

I lOWARO W 11 EN RY k ( :OM PAN'S
tu ml ('itilil Ri

601 T i icr.is, N .W
M tlUOUERQUE, NKW-MEXICO 87102 
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Page. 100
concentrations at one-half "x"? Do you think that's an

unreasonable step to take 

MR. GREENBERG:

MR. ESTES: 

with the cyanide.

MR. GREENBERG: 

the level set?

For what purpose?

For dealing in connection

No, no, for what purpose is

THE WITNESS: I don't understand —

MR. GREENBERG: , I mean, their criteria which

are referred to, or which is what quality criteria for water 

is all about, their standards, their guidelines, all have 

different aims and different purposes. So I think it's

.oiy important that you so specify what you are aiming .at.

Do we want a scientific goal,which would be a criteria, 

or do we want, you know, a reasonable standard which will 

protect the stream and at the same timd|allow for, you know, 

economic use of water byl,either users?

MR As ESTES:  ̂̂ ■'$- unc3||rstand it, and

I will let this heiithe basis of my question, a criteria 

is L .P .A . s view of what a demonstrated long-term safe level, 

maximum safe ±evel of ah element in water for various 

purposes -- in this case to protect salmonid fishes --may be

vuthout any consideration of economic effects of achieving

HOWARD W. j IKNRY X- COMPANY 
Civil t  i a l  ( ' o u i t  Uc j 'O i tm 'y .  S r r n v v  

fiOI l iicrjs, N.W.
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that, or whatever.

THE WITNESS: All right.

Q That's my idea of what the criteria is

intended to be, and I am asking you whether you feel it's 

unreasonable for them to essentially set that level at a 

value one-half of what they believe- to have been a demonstra t

adverse level of that element?

MR. GREENBERG: With the qualification I made

before, that the adverse level is in free cyanide, and they 

are talking about total cyanide. So I don’t think your 

one-half is a fair characterization. But if you can answer 

that question, Doctor Pannak, go ahead.

A No, I would rather not answer that question.

There are so many variables involved here, that it's 

difficult to come out with.{a flat-on statement.

Q When you say that you are in as good a posit

as the- individuaals .apparently ori thev E . IÜA, committee, what

is it.about -- why do you .say. rrnft? Could you be more

specific, vh a t it is about theirj background?

A Because the men who are on the committee

are not, themselves, conducting the.individual research 

on cadmium. I could just as soon have been on the committee 

as anybody else who was there. What they have done is go

HOW ARD W . HENRY N COMPANY 
(ti'rtcuii ( . omt  ¡\(’fH>)tin” Service 

Ml Tijeras, ,\.W.
ALBUQUERQUE, NEW MEXICO 87102 

Phont 247-2224



through the literature and come up with what they think 

is a judgment.

Q Do we not have —  I am just going to speculat

because I don't know who was on the committee. But I will 

ask you, since apparently you do -- don't we have people 

on the committee whose expertise is to do just this type 

of work?

A Yes, and this is also my expertise.

I disagree with their collective judgment, 

and I am sure some of the people on their committee certainl 

disagreed with the final draft as it was drawn up. This 

is true of any large committee, and as I recall, there were 

twenty or thirty..

Q Well, you say that this is your expertise,

yet I don't believe that you claim to have done work in —

A That's right.

0 ~~ in settihjjà'levols of toxic elements —

A This is it --

Q -- for aquatic life? '

A —  all I am saying is that I am just as we11-

qualified as the twenty or thirty people who did this. And 

none of those people wrote any of the articles on cyanide 

poisoning which are in the bibliography.

I l o w A k i ) w 11k n r  y  a  c :o m p a n y

General ( ,ouri Repof tinii Service 
<>01 I ijf-ras. N.W.

ALBUQUERQUE NEW MEXICO 87102 
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I am here as an export, and I am giving you

my opinion.

Q Fair enough. Fair enough.

In your paragraph four, near the top of page 

ten, you did some work, I take it, for both cyanide and 

cadmium. You had tissues from ".'fish analyzed, and apparently 

it showed that there was some cyanide in the trout?

A This is correct.

Q Now, you state that larger quantit xes were

.ound in the trout taken above,: Molycorp". Do you mean above

the Pone Lake discharge point:

A

0

No, above the- Molycorp plant.

You had indicafgbd y$n your previous page that

as far as you could tell from th&dc :herd; was no
dbrectaole background cyanide concentration in the Red Rive]

so I assume that means there would not be any cyanide in 

the river above the Molycorp plant?

A 'Detectable' Detectarie" is the word I

will use; I assume so.

Q I take it the fish -- how did they -- how

do the fish taken above the Molycorp plant, how do they -- 

A  I don't know. There must have been some

releases of cyanide above the Molycorp plant, which they

HOWARD \V. HK.NRY & COMPANY
G rt n r a l  C o in t  R c f u n t u i ” S c r v i i ^'S 

601 Tijcras. \ W.
ALBUQUERQUE, NEW MEXICO 8? ¡0 J 
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incorporated in their body.

Q Isn't it possible that these are the trout

that are migrating back and forth, and up and down the river?

A Six miles? No, not. a remote chance.

Q You are not awar§: of anything that would

cause cyanide to get in the. river?

A \ I am not aware.- of anything, no, sir. There 

must be some source of cyanide above the' Molycorp plant, 

if you look at the fish tissues that weroyanalyzed and were 

taken above the Molycorp plant.

Q Did this phenomena show up both in August

.and September?

A Yes, it did.

Q Can you tell -us , -  ¿^fain , 1 wi£l confess,
j
Kit won’t mean anything to me, buf|$an some terms it would 

I he meaningful to another scientist ~~ can you tell us what
j
I levels of‘Cyanide w e r o  found in the t ip s u op >
\

h On August 5th to 7 rh, there wore a hundred
I „ ■ vj and fifteen micrograms per gram, of dry tissue.

On September 9th tejh 11th, ’there were less 

than four micrograms per gram dry tissue -- both above 

Molycorp# one kilometer above the mouth of Red River.

August.5th to 7th, there were seventy-six

IK AVAR I) W.HENRY e COMPANY'
Orjirral  ( l o m t  Rr f t or lut ^  S t ' m ' r r  , 

j (»01 Ti]<;;r.4|N W
ALBUQUERQUE, NEW MEXICO 87102 
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1 0

micrograms per gram -\&?p|dry tissue. And on Scot ember 9th 

to 1 1 th, there were less than two point three micrograms 

per gram of dry tissue.

Those are the only data I have.

Q Do you hâve anything! to account for the

tremendous disparity between August and September?

A No, sir, I do not

Q What does that, it anything, suggest to you?

bet me"- thi-,aV:̂ 3u^|^possibility that there's 

some; sort of mistake .in the wfrhboratorv.

A Any analysis might, be a mistake' in analysis,

.n the Rinehart1IB1J 1 hut I have. reason —  I have great confidence,.;

B B jl haboratoriq s .

li * Q 
1

; -'-Do you —  1 , i s ?gyÆxide sain

I 6 1
i|
j steadily accumul at e s —  i t 1 s - a t ? a i 1 able in \th<|

n /■1 ! À docs, ic a c q u rxh i1aies
f € £ ’j1 B  jj 'Q | X B B  t i s s ¡ B B
1 1 1i BB1 In. the tissues? .

- - Q So whatever. causpd> the’ very hi

cyanide found ir. fish
level of

JV August, that same-level, and if 

anything, a little more, shpuld have been found in September 

shouldn't it?

A Who,knows?

HOWARD W. I IF,.\RY A COMPANY 
( n  iit uii  ( '.ouït R ,  f init imi Sc r r u  r 

»>')! Tijna^ N.W.
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Q Is the explanation just --

A I wouldn’t --

I

Q

A

can do is

-- you happened to catch different fish?

I wouldn't -- I would not speculate. All 

give you these data, and that's it. 1 can't —

Q Do you feel like from data with such a

tremendously wide variation, that really we can deduce any­

thing at all?

A I don't know. I am giving you these analyses,

for whatever they are worth. The point is, we did get fish 

abpve Molycorp in August that had a high concentration of 

cyanide in the tissues . \"y. ;

Q What were the -- ,̂ s long as we have got you -•

wh:U H were the accurau 1 atio■''I;-;;px wh a t we re thd§•concentrations

t hat W G IT 0 found for ’cadmiuna in:thc tissues? Clan you pull

th out for us?r”;

A Aggust 5 th: to 7th, Red River above’cMolycorp -

no f that 's water , excuse ne .

A u y u s t 5 L h1 tot 7th, f r o u t t a ke ri from the Red

River above Molycorp, muscle, point one micrograms per gram 

of dry tissue. Liver, point nineteen. Above the fish 

hatchery, a collective sample of muscle plus liver gave 

point eighteen micrograms per gram of dry tissue, cadmium.

I K m  ARI) W m-.N'RY R COMPARA' 
Ch'ìli ml (Uiuf! l\t j>oitin£ Scrvn r 

Ï M  Tijci.ts, N W.
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One kilometer above the mouth of the Red River, August 5th 

to 7th, point fifteen in the muscle; in the liver, point 

thirty-six. On September 9th' to-11th, above Molycorp, muscl 

contained point oh for eight micrograms per gram of dry 

tissue. The liver contained one point twenty-nine microgram 

per gram of dry tissue. , ., . v ,v* ' ’ V 1 \ ^  1  ’ '

One kilometer above the mouth of Red River, 

same date, point oh three two micrograms per gram of dry 

tissue. The liver contained -point one nine micrograms per 

gram of dry tissuet

Q 'i'

Those are the onlyV;data I have.

How many fish do you actually pull out and

send to the lab?

H U H  aro; ~~ aH  ; summation of the

tissues from two fish.

Q One fish a t y t h e . , - -  o n e , 'fish at each station?

:: A You have to -- n A  two fish at each

s t a t i o n .

1 M I 1m sorry.

A But you have t e l  g e t  as much tissue as you

possibly can. Cyanide in a biological material is very

difficult to analyze for, and the laboratory told me, howeve 

that they have a brand new method, and this is why they

HOWARD \V. HENRY & COMPANY 
G r i m a l  ( ' o u ï t  R r j > o i S t ' i i  icr 

601 Tin-ras, N.W.
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Page. 108x aj't................
are able to go to the third decimal points.

MR. GREENBERG: Zou said "cyanide," you mean

A Cadmium, I'm sorry. Cadmium.

0 Likewise, with respect to cyanide, was it -

A

■

A

This is correct.

—  was 'it the same ; two pish?

I -- yes, they wêre the same fish; two

fish from each station.

And then the Results -- well, you just took 

tissue from both fish and put it-in ^h^|big sample, you sec?

Q Okay.. And do you hayqu-- have you formed --

let me stay with cadmium for a moment. We have backtracked.

Have' you formed air opinion!as to what the : :
jC - q devo 1 n

' o r  I  ho  io.oiSf

No, I have not.

How about with respect to cyanide?

I don't Share to-do It- with jrither of them,

M m  thS'fish in the labor-

and it's not a natural condition at-jill. And I don'e think 

most or those data that .are in the literature are comparable 

for the reason that every, laboratory is different, when 

it comes to holding and keeping your animals.

Q I ought to make onq,\ thing clear hero, too:

H O W A R D  W H E N R Y  A COMPAÑA'
(ft' iuial ('ouil I\ r f>ot i m S a r u r

<>0} 'll j <' Í AS. \ \V.
ALBCQUERQCE, NEW MEXICO H7102 
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back on the cyanide again, the recent sudy that was mentions

on the top of page ten, thaf you say is a study that is

recounted, the results of which are recounted in the

Doudorh of f book?

T hat 's right, it 's in Doudorhoff, and I don't

recall what it is.

Q When you -- thS:|very top line there -- talk

about free cyanide II

7\ ■ ■ Just a minufe^ Let me go back, and I will

see if I ha$c it in th|| c^jiidc report.

Well , hère, .tor Example, here's one example

cited by Doudoroff, "Fifty micrograms'per liter were nonleth 

for ten to thirteen centimetered brook trout for forty days.

Q ,7. : Jt raises a definitional problem. If I might:

a s k you a clarify1ring question : you used the word at the

top of page ten, the word " tpxi c," and in using that, do

■you me an that to he sy n o n y rap u s •wi|h "lethal"?

A Not r:ecc,ss3 r» /  , no.

Q What do youf by rthiit;ff?

A "Toxic" means.; that it harms the* animal, which

raav be a little., or which may actually be lethal. It's 

a generic term.

Q So you meant "toxic" mean having some

•HAVAkn \V. 111-;XR\- \* COM  PANA 
( i r i ì d a l  ( ' o u ï t  R> ¡ » a i t i m i  S o r r i e r

en 1 wmA ** w.
ALHL'Ql 'ERQL'E,  NKW MEXICO 87102
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adverse effect?

A Right. Correct.

Okay, where, arc we now? Cyanide or cadmium?

Q Let me, to conclude what you are saying on

cyanide, what you are saying at the top of page ten, is 

that, this one study found that only levels of free cyanide 

far in excess of twenty-five micrograms caused any adverse 

effect at all, is that --

A This is the way I read it in Doudorhoff,

y e s .

Q What opinion do you have, if any, about the

possibility of the effects of cadmium and cyanide in the 

Led Liver b e i n g  additive, o i  in  some way working together 

so  t h a t  it's ,worse th a n  i t  e i t h e r  -one were just taken alone?

A x don t haven;an ^ o p in io n .  I don 't know whethec

t h e y  are mutually antagonistic, or whether they are mutually 

a d d i t i v e ^  particularly s i n c e  much d e p e n d s  on what  chemica

'̂ oriri • they happen to be i n .  And you.' ha v e  to.  seek the expert 

opinion of some chemist t o L t p l l  you t h a t .

Q Are you acquainted with the National Academy

oi■Sciences 1 1972 publication, "Water Quality Criteria"?

A This is '72? No, I hadn't seen this. Is

this a summary, or

Ho w a r d  vv. h k n k y  a  c o m p a n y
I\ t f>o}iin r Srrvit r 

t>»U 1 ii< i.is, \ ‘ W
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Q I think it * s similar

A Oh, it' s taken out o

yeah.

Well, yeah, it's blue,.a big, thick one which 

I didn't bring along.

Q 1 think it's ’fair to say that they indicate

in that publication that the effects of several elements 

together are often additive, although not always, as you 

indicate, and that in absence of specific study to determine 

whether or not they are additive, that they should —  it 

should be, for safety purposes, should be presumed to be 

■addi t ive.

Would you disagree with that approach?

A 1 havg; no : opinion. I am not enough of a

chemist in cadmium or cyanide to be' able to' tell you that.

Q . Okay. Why,.don't we leave the cadmium and

cyanide?

Have you’ done alny studies !on this stream 

of the fish populations?

A On the Red River?

Q Yes.

A No, I have not.

Q Have you done any specific study on the fish,

HOW A R D  W. H K N k Y  a  C O M P A N Y  
(n'ju ral (. oin t I t< f>i i / / tti n Srrr-u r

/jijP i ! |1*I .i,sT N W.
ALBUQUERQUE. NEW MEXICO 87102 
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the trout habitat in the Red River? That is, have you looked 

specifically to see to make some analysis of the nature 

of the habitat that would be available?

A Only inasmuch as I can compare it with many,

many other trout streams that I have seen. And I think 

a similar opinion ,could easily be formed by any good fisherman,

^ 1 think in youi 19*71 study, you had the

observation that you would not expect it to have a large 

resident trout population because it had few pools?

A Correct.

Q Do you still --

A In the part of the river I was studying,

tha't's correct; I stick with "¿that.

; Q And that wa| the part, at that time, from --

•essentially from the' fish hatchery t.o somewhat above the

y : p i a r It?

r \ y^s .

() Do you hd>/e‘ An

j  O O* 1 3 in th&v lower p a r t  or

A From what.I ha-

fish hatchery, I should s.

L s, bu t whole series of sn<

of the’ lower oart of

i m rubble. So you have the opposite situation from what

H O W A R D  \V I! I -MO* A C O M P A N Y  
( f r im a i  (Unut Re ¡'aitine Service 

i>(\\ T:irr.o, N.VV.
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yqu have in the upper part of the Red River.

Q I*1 general, do you have a conclusion about

the -- if I may use the word -- ''value" of the Red River 

as a trout stream, the relative worth of it as a trout strean? 

If that's too general for you, let me know, but do you have 

an opinion on that subjec

A It is so similar to other foothill streams,

it s veiy difficult to say what its own potential is, 

because the,stocking was so hcavv.

Now, I have soc^ Iprook' trout at various times 

that, have come out, of the, R|d ..River, and I see a fisherman ' 

rarely, by the way, that has fish that he has caught in 

the Red'River. I ,ask,to sec 

f i s h e s 0  h ave - 0 ver seen v/e rii 

don’t have thè- bright red, 1  

good rainbow trout; has.

Are m  W m

Then, 1 1

z 0

them in .every cas€|. All the

washed out and sil very. They

: i. d ĉ s c en t oolorat ion t h at ■ a h

ru i. nhow trout?

a i p» î >c*v.is there'' i s-aw. 1 hCÏ V c

•dir;CJ tpĵ yie ropere s that v/ë’-'

; h i;n.g, t here are v e t v few brown

re %you referring to?

to the state Fish aiSB mime

Ho w a r d  w . j i ia x k y  a c o m p a n y
l i t i  in jell (¿pili l l\ * f/m t in y  S c i  nice

1 i » j t r a s ,  N . W .
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Department's, that were summarized for us by --

MR. GREENBERG: It's the material that Pattersoji

referred to, and was made available to us by Herb Garn.

Q Do you have a summary of those reports by

the .-.Fish and Wildlife Service? Did it have a sort of cover

attachment on it?

A I don't recall that it had a cover.

Q I was —

I A' They were stato data, for the most part,

on electro £ i shing.

lipRv; GREENBERG: This is the material.

THE WITNESS : That’s it. That’s the one.

MR . GREENBERG: It’s both the United States

Dbonr tin en In­ of .yphter ior , Fish ;aifd W i 1 d 1 i fe mater i a 1 , and

the; state data,. Thip 'wiiS --

Q Just in the summary that the Fish and Wildlife^

Service! made „of .the, state dat'd', they, referred to numbers 

o f  'brown trout of fo.hp hundred and eighty per mile in  one 

survey, and five hundred .and twenty per mile in another.

Are those the numbers that you had in mind 

when you said there were very few brown trout in the stream?

A All I said was I had never seen any brown

trought caught by fishermen.

HOWARD W. Il l ’. N R Y i  COMPANY 
ral (U>uit R r  j>o) tir,^ S a r t r*  
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Q T thought you said you based that view on —

what I'm trying to drive at, do you consider that a low 

number of brown trout?

MR. GREENBERG: Let's clarify which electro-

dishing. .

A There art, sgveral 'reports in here on electro-

fishing. Some show more brown trout than others. Some 

show many -- one shows ninety-severn percent rainbows and 

three percent browns. Others show thirty-seventy, whatever 

it is. And there are various reports- in here, and I have 

no way of summarizing. They are,; taken by different peopled

different times, for diffe rent'purnoses.

o Let mo just : rnakr> sure I. understand; your

is the' 1 evel of -- a level of brown trout, pf approxi

mutely five hundred brown trout per .stream mile; do you

consider that a low level, medium ''leve 1 ?

Arc1’; you talkinfj aIput catch able!? blown trou

o r tot a 1 ' poou la tier; brown tro-,ut ?

Q I 1n sorry, I dpiv1t  know.
I ■ /V Then, I can 1 '$i a ns wer your question.

Q Okay. Fair euoug U ’ ■ ti: •

Are you of the impression that brown trout

r o stocked?

11< i\V.\RI) W . 11KNRY 1  (:(>M!\\NY
(ff iicral Court AY j)m tuiv Serei< e 

t>n] T i j n - a s ,  N . W ,
a e b u q u e r q c e , n e w  M e x i c o  87Kc

P h o n r  2 4 7 - 2 2 2 4
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A 1 don't know. Brown trout have been stocked

several tiroes, hut rather long ago, if you read this report. 

But I also gather that brown trout have not been stocked 

for at least five years.

Q On the Red River, specifically, have you

made an effort to determine-what t h e  relationship between 

various levels of stream flow and the trout population 

might be?

A No, I have done none of that.

Q • H&vbfyou made an effort to determine what

levers of scream ilow are desirable to maintain it as a 

fishery?

A No, I havfynot.

O Okay. I understand in the-last few weeks

j had a chance to review the Instrcaro Flow Service

G r o u p ’ s publications --

MR.. KU'RY !

t n - * p r e r c r c n p e t  i s

Niok , i t;;roigh t be be1 1 er if 

^or '̂ c> "R*sk a fev; questions on this 

import that we just finished.1' 1 ^fev/ait to the end.

MR. ESTES : { would happy to do that .

Do you mind, Gary?

MR. GREENBERG: No.

H O W A R D  \\V i I EN RY  a  C O M P A N Y  

C r j i r r a l  Court Rrporting Sn v icc  
GO 1 { N.W.
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CROSS EXAMINATION

BY MR. KURY:

Q Doctor Pennak, I just have a few questions

to clarify my understanding of you3; report and what your 

testimony will be. Some of them èpe rather simple.

For example, how dq,;. you define "gravel”?

A;\ Gravel is divided, in my feeling, into three

series; large, gravel, medium gravel, and small gravel. Larg 

gravel is from half7-an-inch to on?' inch in diameter. Medium 

gravel is from a quarter-inch to ha 1i-dn-inch. Small gravel 

from an eighth-of-an-inch to a quarter.

Q When you meeisure a stone for size, what,

ilonsifitutes the diameter? iff;'"it 'th/JImaximum --

/A You ta|i|||the largest dimension, seven inches

Q And what is dotr i tu s?.g

A Detritus is a gelerai term given to any dead

oraanic debris!-

0 T h a t$j i no 1 ud es *•both piant 'and

;,AÇ I?: Yes, it does.

Q Is there'a max:imum mmtt2 0 for

A N o , it can be a , t rce­ branch/

Q Could it bco-audead deer?

A Pardon?

HOW ARD \V. 11 F..VR\ |  COMI'ANV 
( ¡t ri i t al ( ~0;U > l l\ r jfoi ! in <> Srtr i i ' r  

0ÒI Ti¡(-[.is, N W.
ALBUQUERQUE, NEW MEXICO 87102 
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It could be a dead deer or dead cow in the

■am?

A It could be a dead bacterium.

Q But I was getting more maximum size. It

could, in fact, be --

A In fact, under thè’, terms, I suppose you are

right, yes. It is detritus, but ordinarily, when we are 

speaking of streams, then, we talk about detritus, we are 

talking about bits of leaves, bits?of branches, bits of 

twigs, dead animals, small dead plants, anything down to 

cl Cl,G a cl 03. Ccéi* let •

Q I was under tho impression that it referred

1 w J s m a l l .

I t  h a s llSb s i  zjSf n n o t a t i o f e , no .

Out ’-of c u r i  o s i  fey?, how d o c s  t u r b i d i t yn

great levels actually kill trout?

A  I t ’ s d epend on  t ton  what; i s  epusinq the turbidi

Sometimes/ the' turbid substance w i l l  bet a material which 

wrll form an irreversible film w i t h  a mucus of the fish 

gills. Other times, the turbidity may be caused by very, 

very sharp particles that will•actually rupture some of 

the, capillaries in the gills- Sometimes, it's relatively 

harmless. Usually, it‘s relatively.harmless and has neither

H O W A R D  W. Hl tN RY t  C O M P A N Y  
General Comi  Hr¡r>:ting Si'rricc

f>0i Tiicras, N.W.
ALBUQUERQUE, NEW MEXICO 87102 
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¡ 9 1 2 of those offects O

3 Q On page seven, the summary of your proposed

4 testimony, at the very top, the first sentence says,

5 "Genera appear in greater abundance, indicating biologically

6 'cleaner* water in 1976, than in 1971," period.

7 What do you mean by the| term ‘'clean” water?

^  1 8 A This is a term thatfs used by. environmentalis t s

9 and refers to the fact that there is less suspended material

1 0 in the water, less sedimentary load.

1 1 Q And any other —

lti! A This is thc'iponnotation I have here'. And
■  9  m  11B ■ ’r ■ 9 I put it in quotes, because 1 am not real enthusiastic about

I A JL 4 using it.

SI 1  B H I

. 1 6 j i §§W
Are you —  aware,; of anyfifish kills

i f f l 17
ii
j in streams orginating or being * causcfd by cadmium in theA

m m 1 8 /stream?

1 5 . A ’ I hav^'personyil 1 y no experience , no.

2 9 2 0 Q You are not even awarei of reports?

2 1 A Oh, there are reports' in the literature/

2 2 1 am sure, but I don’t have those preferences v;ith mo. I
§P|f |p 3

« ŝSII 2 3 would have to look through my bibliography.

I |^g h B
I 24 Q Is the same true ofcyanide?

I i( AVAR!)  W 1 i IvNK Y C O M P A N Y

■ h C a r n a l  Court H r f>ottin” S r m r r
OH Tiirras, N.VV
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A The same is true of cyanide, and the same

is true of many, many metals. They are in the literature, 

but most of these are massive cases of pollution, v;here 

an electroplating plant, for example, will dump a lot of 

stuff in thè water.

Q' But in the regions that we are talking about,

you are unaware of.—

A

Q

it ii

Q

Absolutely; I am unaware.

Is cadmium concentrated through the food web? 

I don't think it’s known, but I would expect

What .about cyanide?

A This, again, I couldn't say -- I don't know

whether cyanide will transfer from aquatic- insects, for 

example, to a "fish, or not.

O You would expect to find wh'lfre --- let me

In Red River, y.ou would expect to find both

ulmium and cyanide in nail organisms, âs well as the

:rout?

I I would expect so, but S' know of no analvses,

and no way of knowing. So this is really speculation.

Q On page ten of your outline, at C-one, you

i f ( )\V A k f> \V I ! I .N k Y & COM PANV 
(•'• lit val C v m t  1\( / ‘Otting Srrvin  

MH I )jrr.is, N W
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refer to, "Empiric data suggests that even trophy fish can 

exist in streams with total discharge of only fifteen c.f.s 

over a considerable period of time."

Would you elaborate upon that for a little

bit? '

A Would you ‘want me to give you some -examples?

Q Please.

A One is Rio Grande River, another is South

Platte. Many times in the past they have discharges of 

only fifteen c.f.s., sometimes for months on end, .and yet 

they have trophy, fish.

0 What do you nel|n l̂ y a ,!tr

T herec is' no' y- th|iro i.s n
T t 70u thin[Vv- a o u  have aci 1c inpph y  rdC’i  s h  » __

p.a y call it a Atrophy, " and it nay be that long.

Q~ ' I don 11 want to 'play word games.

A Therif| is nd",d:i,f tr/it ion o £ u trophy. ”

0 B u t  how did you use it?y Wcrdnypu —  ;

A This is B  this is a general tern used by

sportsmen. And, ,;for example, i you go to the South Platte, 

if you catch a trout that’s fivei pounds, that’s a trophy 

fish. When I was up in Alaska the summer before last, if 

1 caught a five-pound trout, it’s by no means a tronhy fish;

I H )W A K1 > \V. i I KN R Y A ( .:< >M PANA'
G< tit icl St'xvirt'

fOj 1 I!<*ì,i->, N.W
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that's a minnow.

You see, so it depends where you are. Now, 

if you are fishing on a small stream in the Adirondacks, 

and I get a brook trout that's eleven inches long, that's 

a trophy fish.

Q Doctor Pennak, appreciate what you are

telling me, but we are talking about Red River, and north 

central New Mexico. There are a variety of fishery resource 

in the region. All I would like to .'know is, you know, some 

are we talking about fish that are' greater than twelve, 

fourteen, sixteen inches»*

A If 5?ou ask mb --

I Oka

A -- if I fishing the Red

River, if I taught;' a. trout that was fifteen inches long,

1 -wouId consider it as $1 trophy fish, from the Red River.

If 1 caught" a f if tier,-inch fish from the 

South Platte,, it would nqt;.. be a tfophy fish, ||nd certainly 

not in Alaska.

You have got to relate it to the area where 

you are fishing, you see? And there are no parameters.;

; Q One last question: you were talking about

the difference between stocked fish, and fish that originate

H O W A R D  W 11 F.NRY K COMPAND'
(>< ?u ral (,'<>uii /w finrtm!’ S m n c r

f>U.j Tijrr.i«., N \V.
ALBUQUERQUE, NEW MEXICO 87102 
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xrom within the stream. You indicate that there are certain 

obvious characteristics that you could tell one from the 

other. Would you explain what those differences are?

A Well, let me put it this way: in most areas

where you catch wi 1 d fish, or if you catch fish that were 

planted six months or a year previously, those fish will 

be highly colored. I am talking now about rainbow trout.

Q You are talking about the skin coloration?

A Absolutely, thei skin coloration. There will

be bright red dots, bright orange dots, bright violet dots 

on t_he thing. If you catch a fish that has been recently

planted and has CO]TiO" from a h a tchdtT, or‘dinari ly

bo palo. Thor4|ar<3 a 1 few -St rèaBs v/hère for some

biochemical reason |p.ii Ài the -trout tare Pa 1 e / an«

little colpration to'them. Wc don't know the reason for

uhis. apparent Jjy, it has something - to do with the carotene 

in- the di'ilt.

Nov;, if you go through your sporting magazine 
FAold_and^tream, Sports A f i e l d , any o f  the classical pictur 

o f  rainbow trout, and taking 1 those pictures and put 

them side-by-side, you will findjian enormous rffnqe of col ora 

tion. It all depends on how'o l d  they were, where they came 

from, and what kind of. food thev. had.

HOWARD W. IIKXKY A COMPANY 
( ' ‘ f i n a l  ( loin I i\r*> ;; ! : r S r i

é > n i ' i  i j ,  f , i s , N  \ v .
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Q Let me follow up with just one question:

can an individual trout vary- in color from day-to-day, or 

from hour-to-hour?

A Not in my estimation, and in my experience,

not in such intervals. It may, however, .vary —  and I have

in a matter of two months.'; it happens, 

for cxampl&r in some of thc||very high streams and high lake' 

in areas where I fish. You get a fish at the end of the 

v.ii.ter, it may be faded. You get it at the .end of the sunrae::, 

and re's brightly colored. Or, of course, if the fish happens 

to be in its breeding garb, it will bp; vdry much more 

brightlylcolored, because wh|m they are manufacturing eggs 

and soepm, apparently somehow or; other ¡^lot df coloration 

M  into thB skin arid in the fins.

MR. KURY:

■  ESTES :

break?

(TIIEREUPOi

MR. ESTES:

T h ah k you, Dp ctbr.

How .about a couple minutes

.psi^pss was hf|ld.) 

Back on the record

BY MR. ESTES

O

REDIRECT EXAMINATION

wh.y don’t we start by getting a firm

I K AVARI) \V. I ! | ;NRY & C< LYll'ANY 
C r m  n i l  Court  f ir  fiorimi Srrvirr  

MM Tijnras, N.W.
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under standing of what materials you have looked at in 

connection with this instream flow methodology?

A All right.

MR. GREENBERG: I ea|; very simply explain that

I provided Doctor Pennak with Pi?:ewitt and Bovee depositions, 

with.the exhibits marked in both depositions, with the computer 

print_oui.s that Mr. Prewitt gave to us, and with instream 

papers three, four, and fivs/ which was ell the material 

that was given to me *

Q And did you, in fact, review all of those

things?
• I did, in ;fàc

May I go on,
Well V;hy-d|a'

if you wQuid, that you t e 1 1

-ata thi s :do i n t of tho , met hQdSf
V1 (2' w s asH H  wh||th f|tH H ’s PHI

d o you ee it workipri7- --

saiTi.c wa. ve -l̂ ngth.

A We 11 T/ . do

Q Why don ■t ■ ■you
they are tryi:ng to do?

A They arc? t:r yi i

wnat your understanding is 

IV, before we get into your 

o r v;r'o'ng , orSwha tever ? How 

laakditfeure w4fre|)n the

HOW ARD W. HENRY COMPANY
( n ' t !  ( TCll (  y ! R i  S i ' T V H K '

hO i'gç'ïp.s, N.VV.
ALBUQUERQUE, NFAV MEXICO 87102 
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as usable area, of which I don't agree at all.

In order to explain this, I would have to 

go through some preliminary materials here, and tell you 

what I think about a trout habitat, as opposed to the 

instream flow measurements and the|jhydrological aspects 

<>fit.

Q Okay. Why don't you go ahead?

A I read these documents over, by the way,

with considerable interest. BU,fj|after; I had read them over, 

I said to myself, "What do instream flow determinations 

xeally mean?"

And I mean this ip both the'hydrological 

and more/particularly the biological sense. There i« a 

lot of hydrology done;, up;'in all those-, reports, and I do 

not dispute for 'a moment any de&p-i 1 of the, hydrological 

r.v-thpds that are in there. My O^nments are based chiefly 

on the . oiological applications and the'.- infer.pncos that are 

contained in these reports.

For example, in the —  1"am going to give 

you some quote here —  Stalnakcr says in' his printed item, 

thcit he is not generating minimum flow recommendations.

He also says that the instream flow method will not predict 

the number .or production of fish. lie also says that the

HOW ARD W . 11 F.XRY ,V COMPANY 
C r n n o l  Court R< ¡-or iin<̂  S ounce 

f>01 Tijrr.o. \.\V.
ALBUQUERQUE,  NEW MEXICO 87102 
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distribution and abundance of any species is related by 

varying degrees to all stream flow hydraulic parameters.

I don t quarrel with that for a moment, but 

the fact is, there are many other factors that determine 

whether or not a fish is present in a particular area. And 

by measuring three or four or five physical parameters of 

the stream, you have by no ra|ans determined whether or not 

it is suitable, or whether it forms a weighted usable area.

For, example, the streamside vegetation is 

enormously important. Water chemistry, as I have been 

emphasising all aiong today, is enormously important to 

a trout population. The temperature regime —  and by that

1 VaO0n the • extrer
W m  ‘ IBBRSHBitrro’ and the number of days

when you are wabqve, say'3,'S^nty degrees, and the ' numbe

of days' that you are below forty degrees C, This will affect 

th e sff i sh commun it y .

The severity of the winter, when you have 

«-..enty ix xov. ¿ero, and have freezing ice and anchor ice 

form m  the stream fpr anyytimo. And whether or not root 

aquatics happen to bp present. ’This does not apply, of 

course, to the Red River, but ip the sense that their report 

here apparently deals with the whole continent of North 

America, root aquatics is a tremendously important part

H O W A R D  \V. H I - A R Y  V C O M P A N Y  
Gnu ra! Court I\ < fjo? tin« Sorrure '.,

601 Tijrras, N W.
ALBUQUERQUE,  NEW MEXICO 6710 ' /^  

Phone 247-2224



the trout habitat.

And certainly the kinds of bottom fauna, 

whether you have a bottom fauna that is, let’s say, rich 

in large stoneflics or whether it is rich in mayflies, and 

so on. All of these enter into the story, and to me, as 

a biologist, it is imperative that Jou include, in measuring 

probability of use criteria, many of these other parameters 

Now, Bovee, on page a hundred and four, says: 

"It was never our intention to 'come up with 

a model that predicted £..ish populations."

Well, that’s fine', M  long as you stick with
this whole thing as a hydro1 nai I I I■ ,, y , , ogiCc.l ^tx^rcise m  methodology,
but. as soofdas you beni n a-n ./i'Ik , it , ,

f ie/ v 'criteria
J-Or the Asalndhida'e 1 -'.then, vou HH . ,fi, ’ M  in a .completely,; different

SO it seems that; thus far, there have been

!ljrt °f crass outnoses. on tho;6,|hand. i can find statome
say these are merely h''ih*n'l'nr>-iI H U H' H H H H  measurements and

‘ t oe used, and ĥrnilrin 1 ̂ ,*,% + _/ anu pioujcii, l o<|| transported into

-ioJogieal meanings. On the other hand, I find that there

ltd occasional freezes and, indeed, even reports where

nvdiologica1 materia! is, indeed, taken over and is

sed in predicting use criteria for the salmonidae.

HOWARD W. IIF.NKY s- COMPANY
( n ' t i c i a l  ( , o u t /  f if / o 1 1 1 n a

60} rif(*r*\s, ,\.\V.
„ ALBUQUERQUE, NEW MEXICO 8710^
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Let*‘S see, I will try to get this into

perspective

de, .it*s got to have a pi

to t3la ;y, and to feed, and

As I said beforp, a fish is not a simple 

organism. It’s governed by physical features of its. habita 

It‘s got to have a place to;, hide, it's 

to associate with other ffesh, to pla.y,

to rest, and to breed. It*s an ,extremely.complicated matter 

There are many, many ecological variables involved here.

Now, i®you wer-e to take; a very simple kind 

of^hysical environment, and measuring a very simple popula­

tion, say a bacterial culture,Ythis is very easy to measure, 

very fj^asy to put pn yypcrriputer. You know what all the' 

parameters-are , you havffmado'u^ an ¿rtif ipial £tcr i le medil 

and y;|u can follow^ the abundance p| the. bacteria, and they 

are very; simple^ in their dqptLouical requi rffinents .

But tott^ke something, as complicated as a 

i i sh , tomc , and t ry a n i  ko tio 1 oqi cix 1 ptod ict:ions on

i t  o p ;  t n e mm o i a w : PĴys i®h 1 ch' ÌC1

is'not simply get tiny t;|v- crux of the thing.

And I want to point out sorrf£; exceptions / now, -as we go along

First of all, ¿vjry stream is slightly differ 

from all other streams; please iicar that in mind. We can 

only group them into general categories and say that they

H O W A R D  W i l lvXRY X C O M P A N Y  
(tt în m l  (,nurl /w />o;tui” Srrvicr  

()01 T i j r r . i s ,  N .W ;

ALBUQUERQUE, NEW M EX ICO  87102 
Phone 247-2224
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arc relatively similar.

■ By the way, in Prewitt's report, I agree 

with him m  several instances. He says, for example, that 

the; Red River is very boulder-strewn. Boy, I sure go along 

with that. Page a hundred and two, he said, "There is nothin 

unique-j about th$ biologf Red River;: " And I go along

with him in that; it's ¿straight biological problem similar 

to many others.

Number thiec, said, "This is not a spawning 

stream." And i agrep with him,on that; in particularly,

I believe he was'talking about the lowermost four miles.

He also says on theinext page, page a hundred 

and four, "Spawning could occur in this stream." And I

n l y  go a lon g- w i t h t h a t .  '

P OlG,Qì one  - s i x t y - , s e v b n ,  Prew i t t  s a y s  — s p e a k i n g

t h e  Red Rive■r - - "A 1‘qw -f low r e g im e The c u r r e n t

e g i B | j | , i n  t h e  • r i  vó r §W

1
H s a i d  t o h ave  any 1

r i o u s  e f f e c t ■On th Çy'Tish c o m u n i  t t ;  . i t ’ s t h e  n a t u r a l

- 9 i m e , a s s e n t i  a .11 y

When we come along that j $ r , and after looking 

at the computer printout and everything else, we then pick 

up this paper here, which is presumably based on the —

°" n'any' many -  a ^ e a t  of data that they have gathered

H< >W AKI > YV. I IK N RY  & C O M P A N Y
C’ l'tii t a l  ( . o u t  I l u  p o i t i n g  

fSO 1 Tijeras, N.VV.
ALBUQUERQUE, NEW M EXICO 87102 
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:or the brown and the rainbow trout, I simply cannot under­

stand.

tion for it.
I hope the Instream Flow Group has an explana-

mm

Here is this, curve down here, which I see 

goes down, and hero is tho same|^urv.<% over herb for browns, 

and the thing goes up. On the other hand, here is the curve 

here for rainbows, comes up like so, and straightens out, 

and here s the curve for rainbows,) and the thing goes down 

'with reference to usable- habitat,. And I don't think the.

■ two trout .are Certainly |hjt di£®g||nt in these two parts 

of thji; river.

dow, x 1 iked^thxniK or a river or a stream 

abYbei ng a jfejmtinuun. 11 |i sn ' t. I|*h%#d up into a series

It is a gradual gradation of, an enormous varieb 

.of habitats, from its beginnings uplin the’- high country,

,down to i^-mouth, with relatively unpredictable sequences, 

gfce.-ot for the familiar holes pvgty here and there, and 

the' riooles every here and tlier|p And even then, there's 

so, many exceptions to it that it's difficult to generalize.

Instead of talking about fishes as being 

restricted to usable habitat, I rather think of a fish as 

moving around a great deal during a twenty-four-hour period.

HOWARD VV. HENRY X COM ['ANY 
d m ,  rat C u m :  H r¡nirtin^ Srrvn ,

(>*)) í jscí.íV; N p|
AI.Bt-QlJERQUii, NEW MEXICO 87102 
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To be sure, you will find a f i s h  down in the' deep hole at 

some of the day, maybe very much of the day, but at other 

times during a twenty-four-hour p e r i o d ,  this same individual 

fish is up scrounging around in the ripples looking for 

food. And there is no reason why you should knock out a 

certain percentage of this b e c a u s e  you don't think the thing 

ought to be there, and merely by a series of hydrological 

measurements.

The same is true m  a sort of a rough conoari 

here with reference t o  human b e i n g s .  Human beings have- 

a certain amount of mobility, we don't stay in the same 

.•spot., â ,l the time. We have ,  g o t  t o  have a place to do this, 

iX d  d t  t h | | t , and t o  d d p t h a t ,  o n . And t h a t ' s  why

we h a v e  mob.gE th a n  o n t .  rdonri- in our hom es ,  you sbo? And to

me, I l ikp-  lo t h i n k  o f  a S^ishjjas  a .b e in g  v e r y  much s i m i l a r  - 

i n  a s o c i o l o g i c a l  way.

w l e t :ti;c go;- 'b a te to th i s r è v i e w

most ant. T h i M ino l:ho or

what I l i k e ,  to; t -,.•1 Ücj x K about. And

a r g u e w i t h  you on any of t h e  com

mechanisms and so on, and --

MR. GREENBERG: Let's identify this.

^ This is information paper number four.

\ K >YVAK 1 ) \V 11KNRY 1 ( :< )M PANA' 
(t f f  a r a i ómiri R r  fjU> warn S m u c e  

Ò01 'Inrf.il;. N.W.
ALBUQUERQUE, NEW MEXICO 8710 J 
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G Okay *

Let's talk, first of all, about page —  smallj 

Roman numeral five, this diagram here, this classification 

of substrates.

I don’t know thq, reason for giving it a serie|s

or code numbers, as we have over on the right. In the first

plc.ee, number two, mud or sof^clay, is very rarely nresent

in a trout stream. This could simply be deleted. I have

never seen mud or soft clav in I  trout- W w B Ik ,Lrout stream, in any amount
,at any rate!*

.»Un.ber one, p^ant detritus, and number three,

Sllt' ar%  f°r thf most part' Pooled substrates. You don’t 

oidinaiily find them in holoif’ ahd bn, but more soecifical 

I. .qucst-^pn thê  use of |ithOr an number|our as characterizing 

' ■ ■ ' ,  ;^r ' five, or somewhere in between them.

Bec|us:g;. the'subst||te,: very If ten ifUmixture of various

w m

m  H H mato^ial^ making uf that bottom. You can havl

mixture of '|ou3ders, grave I , Jobblcs, silt, sand, plant 

Cuerxs in tne crevices, .. and sc. on,. So it will be very 

difficult to come up with a code number that has any meaning

in view of the enormous variety of types of substrate that 
^ake the thing up.

-Maybe they would have been a little bit bettejjl 

H O W A R D  \v H KN K Y  .V C O M P A N Y
( x n r ia l  ( .on}t Ri Srrvicr
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O f f  if they had listed these substrates in some order of 

food productivity for the trout. For example, the greatest 

food producer here, from the standpoint of substrates, is 

cobble and rubble. This is where you find the aquatic insec|ts 
Second most productive is gravel. And there are lots of 

studies in the literature on this, beginning with one that 

I did way back in 1941. Third most abundant is number three 

plant detritus and organic manorial. Fourth, close behind 

it, is silt. Fifth would be boulder, very barren.' Sixth 

would bqya sand bottom, which is likewise very barren. And 

seventh would be bedrock.

And then there is another kind of substrate, 
at .least from the fish standooint,

and this if| rooted aquatics. Yqh.d 

aqudtics as being’down on the' flat.

|| the water. It is, nevertheless, substrate for trout,
jj
i| H H  should have seinethina fn H31 I 1I wMtn the determining*, of
ji 4
li r JSaulo arec. Ir. general, whfro^pu have, rooted aquati.

X ~ ""1J IuUitiply <tbe available fish food by a factor of 
o thousand oercent.

So that this has boon a sort of puzzlement 

for mo. It's an attempt, I think thehutbors have attempted! 

to oversimplify the thing with reference to code number.

HOWARD W. D I A R Y  *  C O M P A N Y  
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Now, let's look at page thirty-six. You 

have it, this first graph? Rainbow trout spawning.

Look at the upper left graph, velocity in 

feet per second, graph gains probability.

I question the accuracy of this thing. This- 

.Presumably is measuring the tllocity of the surface current, 

or at least at a depth halfway down from surface down to 
the bottom. Actually, in the gravel, you need only a very,

10 very

11 of fi

12. about

13

I 4 edoos
This explains why trout'may spawn at the

|B ry{; giavel, very slowly ‘ ŝ |ijig'- through that gravel, and 

f the" trout come tKpJrp to sn^wn .

So I don't agree with this upper left diagram 
hijro at all. It mav - I H t ay, if may belcppiepp with

. i once to the s^ped ofcr a grayel subsjratjj,

|P||ry;. there may bp:-spawning ̂ ^ i t i p .  —  and, in yaptV.^ 

the vast majority of fishermerfcpuld draw a similar curve 

for you, based on their personal experience.

And while we are- about it, let me mention . 

a very serious item with reference .to the whole business

i iOW.Yki) YV.. H E N R Y  & COMPANY 
(t'firral Court Rr fun iitio Srrvico 

601 Tijeras. N W.
ALBUQUERQUE, NEW MEXICO 87101?
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of current

A trout does not, gentlemen, require current 

all of m s  life history. Rainbows, brooks, browns, and 

natives are taken in tremendous quantities from lakes, 

reservoirs, and ponds, whore there is no measurable current 

whatever. And to infer in this series of reports that a 

trout must have current during its life,- is simply not corre 

There is only; one time that a fish needs 

a salmonidae needs a current during its life history, and 

this is when it seeks out a|suitable gravel to deposit its 

eggs. In other words, ninety-nine percent-of, its life history, 

|kt gets|jalong beautifully with no current at all. And I 

r.now, because I have taught qthaus4nds''fef all kinds of trout

I  , § i ^ » ° ndS'.:5nd H | H  whu'3. isn't a smidge
of a current.

Now, you may say, f|Well, a fishi prefers
c u r r e n t

i  n 1 1 1

Ii. fhin̂ ;, you wo’did havefq' difficult time proving 

<>-t me show- ypu an example, from my own .-Experience.

Here is a small, wide, area in a stream. 

Actually, there is through hería very, very sluggish current, 

current coming down this way. I f s  nothing moro than a 

wide spot in this small trout stream. Theibotton isn't

HOW ARD W'. HKN'RY A COMPANY 
( ’'‘ iterai ('nuit Rr j r ' thno S c r r y r  
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rubble, it isn't bedrock, or it isn't sand; it's an organic 

muck, which, according to this report, isn't very good for

trout R

Yet, the Iasi I went to this lake I

caught thirty-four trout in thirty-seven casts.

HR. KURY; Precisely where is this?

You would like to know, I am

24

THE WITNESS: 

sure, wouldn't you?

There is rubble down here, there is a current 

down here, and there is rubble here, 'and there is a pretty 

good current up . here, mayb<S two or fchpee or four feet oer 

second. But you don't find thd|fish leaving this shallow 

vend, this, wiac plab|, in the |st ream, andggoinq up here where 

fthere iig a current. They :^^e|tly happy to stay down

, hCTG ,

And, in fact, if you fish in either of the 

.streams above or below this smal^;y|.ake, you will have ver 

voor success.

/ 1 manage :k trout lake, I havey'managed a trout 

*ake for the last six years; we have an inlet arid we have 

•u.n outlet. We don't lose any appreciable number of trout 

through the outlet going down to a gravel substrate, or 

anything of the kind. We perhaps get a few going up through

h o w a r ! ) w. h u n k y & c o m p a n  v
Crt tif'Tiil (. ourt J{t f'Kfyiui Sctuicc 

Tip-ra*. N.W,
ALBVQUERQCE, NEW MEXICO B7K)2 
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the inlet, but by the same token, „e get some coming down, 

wild trout coming down that inlet into our lake, so that 

we end up relatively evenly.

So let's not kid ourselves about this business
of current. To be> sur<° th^ro SHI n -i , ,% w  are a lot of fish m  streams

where there is a good current, but to put it in a more 

practical sense, the largest brown trout in the world are 

caught over at Echo —  at -  over in Utah, Flaming Gorge,

the biggest brown trout in thf world, thirty-three pounds 
eight ounces.

The biggest cutthroats, of course, are gotten 

out of some of the inland lakes of Nevada. The finest trout 

fishing I have ever had has befen in Alaskan streams and 

Alaskan lakes. And do we find them fin two-, or three-,

or four-foot pools? 'so, wogilfd them at a depth of fifteen 
foot;, very, very deep pools.

You can cast ail 

uppermost three feet p.f 

i3 u t you cj o x. c2 own ru - fii 

them all the time.

a t r e u i

.cay with a fly, or a lure, 

/ a t e r ,  and .you won’t catch' 

tfh° bottom, you will get

Now, going b a g k  t o  this business of trout 
living in lakes; most lakes, of course, don't have verv 

much in the way of seepage c o m i n g  i n  a t  the shores, but

HOWARD \V. HENRY & C O M P A N Y  
C>ni,rai C o m t /w for  tin» S n r u r  

r>01 'IVr.A, \ W.
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there ere some lakes vnere the shorelines are gravel and 

you get a seepage through thq: shores. And it is in these 

areas where many of our trout are able to spawn, and the 

eggs live very nicely in those gravels near shore. They 

don't need a running water; they have running water in the 

gravel, you see, and it doesn't heed to amount to very much 

Ma^be relatively fast,.' On the other hand, you may measure 

it in terms of centimeters per., hour.

Let me go over now to the next page, page 

thirtv-seven. This is presumably;, four' types of variable; 

with rererence to adult trout. And I don11 want

to rake the time to go into immature^ trout, because the 

principles hcré; are 'essential!1/ the same.

Let ‘ s talk agpup'. the ■ temperature curve that

is down in the’;'!lower rights

"ÿô-r a long, Iong time. Any

sor t of curve. Anyone;givi

or fish biology can make ah

In other words, the prefcrendum of the thing, 

especially during the summer, is somewhere around sixty 

degrees. The winter minimum, to be sure, is at thirty- 

two degrees. I wouldn'typut this curve as far to the right 

cis it is. It indicates that you even get.rainbow trout at

1 i C)W AK n VV. I l EX R ̂' & COM PA Ni' 
l ouera i  Cou it R ( /sort ing Servir r 

<>*}I I rjuras, X. YV.
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about eighty-three degrees. 1 think that's too warm for 

a rainbow trout, and I think any rainbow trout will avoid it 

But take this and compare it, for example, 

with brown trout, which are adults, page fifty-nine. And 

those two curves are almost identical. And I seriously 

doubt whether that is true. The.brown trout can get along 

m  waters which are considerably warmer than does the 

rainbow; yet, these two curves can be almost superimposed 

on one another. Just very small differences in them.

I think for the/ rainbow, the temperature
is too high.

Again, I don't know how these results were 

derived, but any fisherman can draw such a curve from his 
personal experience.

with reference to substrate makeup down on 

the lo..ei left, on page thirty-seven, I seriously doubt 

the significance of that curve, simply because any one of 

us can catch trout where the substrate is a linos 
silt.

;c pure organi

Take a beaver pond, a small beaver pond where 

you have an appreciable current, the bottom is silt, the 

bottom is all organic matter, there is no gravel, no rubble, 

no nothing there. And, yet, a population of rainbows, a

HOWARD W. HENRY A- COMPANY
Grtirral C.oun R r t i n »  S m i a '  
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population of brook trout, will get along perfectly well 

under such circumstances.

So I am very skeptical, as I say, about 

substrate as it's indicated here, lower left, on page thirty 

seven.

I think I have said enough about current 

velocity already, and I have emphasized the fact that a 

trout actually does not need any current, except for a very 

short period when the thing is about ready to spawn.

To me, a trout is highly adaptable and highly 

mobile. We mustn't think of it staying in one simple hole 

down here;-- and by the way, it's very difficult to measure 

the current when you have' a deep hole, let's say a hole 

that is three or four feet deep, because, most of the: current 

passes over the top of the hole, and down there at the botto 

the current is almost negligible. Which takes us back to 

the«; fact that trout can get along just as well in the lake 

or a pond or a stream, you s o e ^

But fish ape mobile, they don't stay behind 

the.’ same rock all day long. Fishermen like to think so, 

but they come out, they have got to forage in the rubble, 

particularly in the early morning and in the evening. And 

such things as a brown trout, especially, will forage even

HOWARD W. 1IF.NRY & COMPANY 
Grvrral  ( 'ou ? t lie porting Servicr

t>nj Tijcras, N.W.
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in the middle of the night. And many people make a habit

of going after big brown in both streams and lakes after 
it's dark.

It doesn't make any difference for a brown, 

particularly, what the substrate" is like. it may be a mud 

substrate, it may be a stream t h a t  is ovc-rgrown with aguetic 

vegetation; so much the better. Some of the finest brown 

trout fishing in all of Europe occurs in streams where there 

is quite a growth of rooted aquatic plants, simply because 

thepe is so much food there. They are, in other words, 

opportunists» As an opportunist, it makes the best of all 

sorts of temporary adversities. It takes what comes with 

th b ■, least effort.

And don't t h i n k for a moment that a population
of trout, any k i 

by high water or 

of thing. They

nd of trout, i s  g o i n g  to be destroyed either 

low water. Tney are used to this sort 

have -.it in the R io  Grande since t i m e  began.

They h a v e  had i t  in 

s i n c e  time began.

Look

River is a hopeless 

out of every year, 

can get good trout

m o st  s m a l l  ;Vs t r and even large river

at the Colorado River: the Colorado 

silted stream for, I suppose, six months 

Yet, once..that stream clears up, you 

fishing there. They persisted through

(3i

H O W A R D  W. H E N R Y  ¿¿ C O M P A N Y  
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that;--.long time without having the siltation do them apparent 

very much harm.

So they are tough, they are opportunists, 

they move around, and, really, they are not very much differ 

from all sorts of other vertebrates.

End of lecture.

But as I say, don't question me, because 

I won't argue with you for a.moment on the techniques that 

have been used in measuring hydrology parameters in any 

river. I have no quarrel with that, whatever. But when 

you,take a few physical factors and try to superimpose a 

u o u t  population on that, in variable places, then, I object

Q Well, all right, I will respond; I will ask

you a question about, that statement.

\ou, yourselt, read several, or referred 

tf* several remarks by the people^ involved in creating this 

approach -—

A Y e s ,

3 ~~ in which they disclaimed an effort to

directly predict fish populations from the results.

A t But here they 'have it, when you talk about -• 

we are dealing in a kind of gray borderline area here. One 

group disclaims, and then ever so slightly claims, and then

HOWARD W. IJKNRY & COMPANY 
(n nrral (Ipiut Service

GOl Tiicras, N.W.
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the; biologist, particularly in this , he goes over ever so 

imperceptibly into the area of hydrological measurements. 

And by this, I mean the paper number four.

probability of use, now, as I understand it, the effort, 

when they disclaim the ability to predict population, to 

predict that there is going to be a fish in "X" spot, what 

they are trying to do is say something about how likely 

it is that there will be a fish in that spot?

A This is correct.

Q Is it -- when you say it is correct, do you

agree with the general principle, I think, that's implicit 

behind this?

a fish being in a particular area, by looking at the 

hydrologic parameters in that area?

Q Let me try to put it this way: these curves o

m m principle as written on

are in there.

Fine. Let's sta‘|t with beginnings.

Do you agree t at it is réasonable to attempt

to predice wnethor or not —  the likelihood of

A I don't need the hydrologic parameters; I can

go and look at a stream, and any decent competent fisherman

Ho w a r d  w . iii.nka a c o m p a n y
(•t iu uil Confi U< St rviit■

OOj Tijrr.u, N w.
ALBUQUERQUE, NEW MEXICO 87102 
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can look at a stream, and say there w m  fae trout

there will be big trout there, there will be few trout there 
and so on.

In other words, I don't find a need of going 

through a computer to prove what we already know. What 

new information, in other words, has the computer told us?

Ana I am asking myself that., I can't convince myself that 

chore is new significant information there, that we do not

already know. in fact, some of the information is skewed,

and I pointed that out in some of these curves. I have

J said that fish are more widely adaptable than the implications

,0i th° ieW hydrological measurements would indicate.'

• NOW' the other variables that you mentioned -
let me again try to ask a ;general question —  such as stream

side veejetation, t e H ÜÜÜ 11 ü v, * ' chemical characteristics,
let me ask this * -i i fhnm HRE I ¡111 t

: are held constant, would

B h B B  0r I  lBaSt Constant, within
reasonable range, would gognoroe that it makes -  it

is not unreasonable, then, to mak«C somcepredictions about

what's happening to fish population based on some other

things that are varied, such as velocities or depths of 
the stream?

MR. GREENBERG: 1 have to obipect to that. You

i iOWARD \V. i ÎKXRY & COMPANY' 
C” m ral ( .am i  R, ¡>oninif Service 
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threw m  "fish population," and I assume you are not doing 

we are not trying to predict numbers of fish, just probabili 

that a fish will be in a particular area?

^ ^ee ' this is the whole point: we have got

a clash here between hydrology and biology, and we are trying 

to mesh the two. The thrust of my remarks is, you cannot

mesh them adequately with the few hydrological measurements 

we have.

Q Let me try to be more specific. Let's take

chemical characteristics.

k ’ All right.

Q Now, your work on the Red River suggests

that there is nothing wrong with the chemistry of the water 

.insoiar as sustaining a trout, population is concerned; the 

trout can live perfectly w|ll :.in the water —

A Yes.

oc,he iOund in tne lower* part
of the Red River?

Cae we, that is' the case, say something

about the probability of finding trout in various stretches 

of that river, based on hydraulic variables; what the depth 

is in a particular area, what the velocity of the water 

is, knowing what the chemistry is, already? —  of course,

HOWARD W. j iKNRY & COMPANY 
C*rncui! ( ,ou ii  R< Service
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if the chemistry were bad, there would be no fish. But 

now that we know that's all right, can we say something 

about the relative probabilities pbf finding fish based —  

A Sure.

Q -- on hydraulic variables?

Anybody can do that. Any fisherman can do/i

that H

Are you saying •—

See? I don't have to go to a computer to
11 1 ook

12 j■j good
I1J 1

14 ' aboui

15 ! in a
■  I 16 1

8 strec
HM

17 ! of he
‘i;;

I Q 1II 1 ■! Hftji and,

1

Q If we are trying to say something intelligent

d

baY a diminution of average flow 

do^ you feel that, you able of going out

owing what you know now about the Red River -- 

A Yes.

of telling us what difference it will 

make, if average flows arejcut in half on the. Red River, 

just intuitively?

That's what I gather from your --

Let me put it this way: suppose I go to the

H O W A R D  W. H E N R Y  & C O M  ( « A W
(n'ncrnl (*cnut Itr ¡>01 lin crvit {
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ALBUQUERQUE, NEW MEXICO 87102 

Phbn»“ 247-2224



Page.........1 .49 ..........

Red River now and look at the way the thing is now. AmJ 

suppose I were to know that the volume of water going through 

that stream was going to stay the same. Then, suppose for 

some untoward reason the amount of water going through the

Red River was out by fifty percent; I „ere to come back 

and look at it again•

Itwouldn’t take me — it wouldn't take a 

fisherman to say, certainly, the trout population is going 

to increase in such a stream.

It is going to increase, if there’s less
water?

^ Decrease, I mean,

0 1¡ H E  JL. L. ■ iitClM-WJ Q n »  -f~/"V . 4~ v~, * JJ'-JEP, -* meDoesn1't. it I■nakp 4#hse to
it is well, let's start i

To try' to SfJy something jmore specific than
that, and —

A Surd, it makes sense, but I don't know that
YOU COIT10, O l i t  V7 2 t h  P 1 y-. 4. M y -> * .a noxe intelligent answer than the sharp
observation of a good stream N f f l H  r?a i>L..eam oipiogist. Every stream has
to be measured in a who in I Bwnole ~  of a great, tremendous series
Of areas, rather than picking out two spots which giv0 resul

which are quite different from ope another. That bothers
the daylights out of me to H i  i B S' 1 those two curves that are

Ho w a r d w. hknry x company
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so different. I would nave expected them to come out at 

least reasonably similar. And this, in itself, points out 

the fallacy of the system.

Let me talk about one other thing, about

decreasing flow.

The Rio Grande sometimes goes down to fifteen 

cubic feet per second, and stciys there for a couple of month 

at a time; the fish get along all right. There's a little 

bitty creek above my home, about three miles up in the moun­

tains, dries up every fall in a series of puddles. I will 

90 up th^re next spring and there., ,wi 11 be big trout in those 

little bitty puddles. They'gbt along all right, and they 

aren t exterminated, as long as they have- reasonable conditi 

t_o ge<_■ ei|pugh food to tide them <3vbr, as long as the water 

is well aerated, that is all thby have to worry about.

■ Q IIave you .seffcn;,;stream flow records on the

Rio Grande that go down tc fifteen?

A Yes, I H S H j  I didn’t bring the§book along,

there's a whole series of measurements on the Rio Grande.

I am talking about the Rio Grande right above the border, 

on the border between New Mexico and Colorado; fifteen cubic 

feet per second. And I think it was last October, as I 

think I said in one of these reports, I walked across the

HOWARD W. HENRY & COMPANY
G r i m  a t C u - n t  ¡{rfxntin» Sfrricr.
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; Rio Grande without getting my waders wet.

Yet> we don't worry about the fish population 

in the Rio Grande. We keep on taking out all of our 

irrigation water upstream.

So all I hm saying is that fish are highly 

adaptable. You won't exterminate them by temporarily cutting 

off their water supply. They will get along. And you won't 

exterminate them by cutting off most of their food supply 

for a surprisingly long time.

Q But — .

H

That's my only point.

But you do agree that permanent change in

average conditions is relevant? '

A 1 would say that tlfe best trout streams in

the world arp those that have the most constant environment, 

most constant flow, have the. most constant chemistry, even 

the most constant temperature. The greater the variation, 

the more ecological impositions you put on the fish. But 

the population you have there will live in spite of those 

variations.

Q Why don't you look on page thirty-seven of

this paper number four; there is a curve drawn for rainbow 

trout, adults, probability of use for depth, and it indicate

H O W A R D  W .  I I RN RY  N  C O M P A N Y  

Gr7i('ral Couj ( R < j/att in o Scrvice 
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that --

A Anything up above is acceptable.

Q Anything above a foot-and-a-half of depth

has a high probability of one finding fish in such areas?

A Yes, that's correct. I have no quarrel with

that at all.

q  Do you have any: sense for how these curves

were derived?

A I don't know, but a fisherman will tell you

the same thing that this curve says --

Q In other words, this --

A -- won't he?

q  That curve, at least, you don't disagree

with?

A No, no. I don't disagree with all these

curves. I pointed out a few cases where I disagree: velocit 

i.n cubic feet, kind of •; substrate^in reservoirs, temperature 

for rainbows, |knd this is quit<§. all; right with reference to 

depth in feet, as I said before --well, trolling, I have

caught rainbow as deep as .sixty feet|| But the point I want

to make is that current is not absolutely essential in the 

life history of the fish.

Q Let's take depth for a moment, and see if

HOWARD W. HENRY & COMPANY
G m i j c d  C o u r t  R
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we are on the site wave length about what this instream 

flow methodology is attempting to do.

What, as I understand, they attempt to do, 

to determine from a series of measurements, and then 

a computer program, to extrapolate, from those measurements 

how much depth -  ho„ much area in selected reaches of the 

stream one will find in these different depths at different 

flow levels of the stream?

less — -

lihooc

A That * s correct •
Q Obviously, the less water you have got, the

A That's right.

Q ~~ fewer pools you are going to have?
rW:' That * s right. ■

Q And from that, say something about the like-
of since the trout aiB; known to like depths, and
:ee that they do, to say southing about the change
relative likelihood of finding trout within that

7 7

24

area of the. stream; vou have less d^m-h and trout are known
to like depth?

MR. GREENBERG: I have. to disagree | K H

a minute, I think you are misstating the witness, and I

think you are not characterizing M- prrM I  4.+. > I Ii rewitt ls testimony.
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All he is trying to predict, via putting 

into the habitat model the hydrologic characteristics and 

using these preference curves, is available habitat at 

particular flows. He is saying nothing at all about how 

many fish he will have, or v/hat the probability of fish are, 

THE WITNESS: That's correct.

MR. GREENBERG: Simply at a certain flow, it

will be a certain amount of square feet of what he considered 

weighted usable habitat, and that's all.

Q Well, do you find it -- essentially, you

have said you don't see how this method gives anything — • 

any more information than any fisherman on the Red River, 

any good fisherman can tell ypuj&w

A I disagree,with the* business of designating

two areas along a stream and extrapolating to the whole 

stream, and identifying those areas of the stream with what 

we have here in this curve. I am not kidding when I say 

the average fisherman knows what temperature a fish likes; 

the average.fisherman knows what kind of a substrate the 

fish like.

yQi: p. But ask the average -- go ahead.

A And it varies. The point I am making is,

it varies enormously more than is indicated here. This,

HOWARD W. HENRY k COMPANY 
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presumably, is not for the Red River, this is for the whole 

continent of North America., and I disagree strongly with it

Q Just trying to stick with the one point,

does the average —  knowing that fish like depth, and that's 

an important habitat for rainbow trout —

A That! s right.

Q -- does the average fisherman on the Red

River, or can you tell us, given different flow levels, 

how much area one has at different depths?

A No.

Q Do you understand t rici t that is what this

model attempts to say something about?

A The original —  other papers other than this

paper four, say something about ,it, but I don't think this 

paper four, as such, sticks with that narrow parameter.

I think it attempts to go further.

Do you understand that it takes the approach, 

takes the iesults of the hyctrauxic work, the predictions 

of what depths one will have and what velocities, and then 

imposes upon them what these preference curves for fish 

are, to come up with a weighted usable area? Do you under­

stand that?

U  I understand the principle, yes, as stated

I I O W A k  I) W. 11 K.\ I< A' & ( X )>.l PA NY 
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in these papers.

Q And you find i t of no use at all?

A I don't say "no use at all. " I find it

little use, of limited use. I do not think that it is

the enormous effort expended in field time and computer

time to come up with such information

And to extrapolate further, especially since 

the Red River is planted regularly with rainbows ■—  if this 

were a natural stream, I can see where you would --that 

had no planting in it, I could s<2e where your results would 

.be very much more applicable than they are.

Q Well, if you were interested in determining

what stream flow levels would provide the greatest habitat 

for rainbow trout in the Red River --

A Yeah.

Q -- would you not- at least find thi output

ol. tne hydraulic model to do useiul to you, giving you some 

idea at various levels of the" extent to which you have pools 

of various depths, the; extent to which you have various 

velocities? Do you find that relevant information?

A Yes, I do.

To be sure -- I mean, the more water we get 

coming down, the more pools there,- are going to bo; the deeoe
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the whole stream is, the larger we made the stream, the 

more productive it will become -- even though the people 

said they are not concerned with the productivity of the 

water at all.

Q Well, let me -- 1 will give you one example

going the other way around -- something that Moly, I am 

sure, loves to hear -- that there are certain -- the prefere|r 

curves indicate there are certain velocities which get too 

high for thel fish, right? There are some velocities that 

their data base suggests rainbow trout -- on this curve, 

suggests that rainbow trout are statistically never found 

beyond a velocity of three feet per second.

A I doubt that.

i $''■ ' Did you understand --

A I doubt that.

Q . given the possibility that there may —

now, I understand that you may disagree with the way the 

curves are placed, based on your town personal experience, 

but knowing that there are some high velocities that are 

in which one does not find these ,fish, again, if one is 

interested in predicting what changes in habitat will occur 

at different levels of the stream as the stream there goes 

up, as the level of flow goes up, you get more and more

H O W A R D  W ,  I IF.NKY t o  C O M P A N Y  
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high velocities as a general rule; you would agree with 

that, wouldn't you?

A In general, yes, I think so.

Q Now, if you were engaged in the effort of

trying to find out what is the effect on habitat of these 

different flow levels, again, would you not be interested 

in a systematic account to you, a base of information, as 

to how much velocity you get in what areas, at what flows? 

That's something you can't judge by eye, isn't it?

^ This is correct. Ij|| I had a hundred thousand

o wc.rk on the problem, yes.

Q W

' A ? B

And everyr stream

isn 11 it? Yeah.

the whole countr;

I M

com]OctHV ; you do <

wh Qt the veloci t :

flow leve Is, at c

A a

we part

rerent points??

As I say, I have no quarrels with the 

hydrological measurements, at all. I am interested in the

HOWARD W. HENRY' * COM PANA 
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Page 159
biological expansions of the thing, only.

Q But 1 r,1Gan to be asking about that, because

are not velocity and depth biologically relevant to rainbow 

trout, for instance?

A y°u have a greater stream flow -- well,

take last spring when we had the gully washer coming down

and the terrific runoff in the- Red 

happened to the fish population? 

off, we can’t say it is decimated, 

do we?

River; who knows what 

We can't say it was killed 

We really don't know,

We didn't collect any fish at the mouth of 

the Red River. Possibly, the fish simply went toward the 

edges of the stream where the velocity is very much lower; 

perhaps they went in deeper pools where the velocity is. 

very nuch lower. You don't know what the biological effect

Q But we know that velocity is relevant -■

M Oh, yeah, one way or another, yes.

to where fish can be found?O

It will change the habitat, unquestionably 

^ As I understand the approach of developing

these curves, it was empirically based, it was to go look 

in streams and find out where, in fact, rainbow fish are,

H O W A R D  W. I l  F A R  Y  & C O M  P A N A '  
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to spot where;, that fish is, and to measure the velocity 

in the water where he is to be found. And then that data 

was all put together, and put — - essentially put on this 

curve|

Nov/, do you disagree with that, as an

intellectual?

MR. GREENBERG: Let me just note that we still

don't know the data base for those curves, and we are still 

waiting to be fully apprised of the fact, of the data —  

how it was gathered, whether it was the guy with the hundred 

and sixty pounds of lpad on his belt, or somebody electro- 

fishing, and wherever, or if it was more than that.

So there is -- I think it's almost unfair 

to ask a question based upon inf ormat ion that is supposed 

to be provided to us, which hasn't been, and which, of cours 

none of us, therefore, have* soon and arc able to consider 

when answering such a question.

. ESTES: Okay. But I think my question

is more general, and that's whether'/he, as an expert in 

fish, finds there to be some intellectual flaw in gathering 

data about in the stream of where fish are found, putting 

that data together, axad then putting on a graph the relation 

ship between velocity at the point where a fish is found,
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and the number of fish at that velocity.

A Let me put it another way.

If you were to give this pamphlet, paper 

number four, to any good fisherman, he would find it of

no real use.
q And that's because you

in fact, fish are found, say, at the velocities that are

do not believe that,

indicated?
A Because a fisherman already knows what this

says, and because some of the curves are faulty.

Q Well, I think we need t o  be specific about

that. 1 get -- the ones that you mentioned you disagree

with are, velocity —

A That's right.

11 and -■

MR. GREENBERG: He's mentioned three out of

the. four, he disagrees.
A The substrate, velocity, velocity, and

temperature —  the details of temperature, only.

MR. GREENBERG: 1 think we can ignore temperatujr

for the Red River study, because, in fact, the Instream 

Flow Group, for whatever reason, also ignored temperature.

THE WITNESS I Well, I have nothing further
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to say, unless you have -—

MR. ESTES: Let me think for a moment,

and I may think of something else I would like to hear from 

you.

Q Have you, yourself, ever done stream velocity

me a s ur erne n t s ?

A Sure; do them all the time in my classes.

Q Have you ever done a n y —  made an effort

to correlate the places where fish are found in streams, 

with stream flow?

A No, no point in it, because the fish moves

around in a rapid current one time, and zero current another 

time. If you have seen a steelhead jump as it is trying 

to get through an extremely rapid current, you would throw 

out this business of three feet per second. Currents are 

far swifter than that.

If you have-, seep a- trout at the bottom of 

a hole,where the current is zero, you would know what I 

am talking about.

There isn't any n ice, clear-cut series of 

correlations. Thank God we can never learn that much about 

fish.

Q Do you believe that in streams there is simply

H (> YV AR D YV. 11 F.N R Y & COM PA NY' 
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no relationship between velocities and where the fish are 

found, the likelihood of finding a fish?

A I cannot answer that question for you, becaus

fishes move so much from one place to another. If you find

it here one time, with such-and-such a velocity; and I might

find it here another time, let's say up in riffles where 

the current is rapid, at some other time.

0

So I can't give you an answer.

Are you saying that if you took a series

of let's say we had a way, with a stretch of stream, 

taking a series of graphs that would he detailed enough 

to show where the fish were, and we took --

■■: A Which has been done.

'—  a hundred or moregsuch graphs, and could

spot several hundred fish in the.'stream, and then we were 

able to correlate the points where those fish are on the 

graph with velocities in the, stream; do you believe that

they would c;ssent.ia 1 ly be a random distribution?

1A \ No. At anv or.<p time there would not be a

random distribution, but there would be an irregular 

distribution, if you took into consideration the whole t 

four hours, or the whole:..activity sequence during twelve 

months' period.
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^ * am trying to say over time, over time,

and let’s say for a given life stage of fish, adult rainbow 

trout, over a long period of time, do you believe that there 

is some correlation between the velocity of the stream and 

the place at which fish are more likely to be found? That 

is to say, the points at which more fish are gathered, if 

you are out electrofishing, or whatever?

A All you could come up with would be estimates

of, say, a fish will be in a pool sixty percent of the time. 

It will be in the riffles near shore twenty percent of the 

time. It will be in riffles up in the middle of the stream 

another percent of the time. It will be behind a particular 

boulder another percent of the time. It will be going toward 

or from a spawning area at another percentage of time.

Q Okay. I recognize, that, but if a large serie

of measurements of finding fish, and measuring associated 

velocities are taken, will that largo; series of that data 

case, do you believe that that will reveal any correlations 

over the long run between where —

A You are ta1ki ng to me —

Q Yes.

A - - a s  an individual, with my opinion?

Q Yes' as someone who knows about Rocky Mountai
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trout streams.

A No, I don't believe in it, because of the

fact that trout fundamentally do not require a current.

Q But you have never tried to do any -- this

is your belief, but you have never tried to do any studies

to find out --

A Of course not.

Q —  whether your -- whether your hypothesis is

correct?

A Nobody who's done that kind of thing, no.

Q

A

Do you understand --

I can tell you mv experience two summers

ago. We,; were. up in a small plane'?—  every morning we go

out, in Alaska, over somg o|.. the nearby streams, looking 

for rainbows, and looking for our old friends, oncorhynchus, 

the salmon. And some mornings we would come upon a stream 

and find that the fish ar^ bunched ’"in such-and-such a place. 

The next morning we would come.- over the same stream and 

find the fish aren't there, the same- time of the day, but 

they are down here, or farther upstream, or somewhere else.

Q Do you think —

A So -—  so I stick with this business of

HOWARD W. HUNKY & C O M P A N Y  
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Let me mention the Harvard law —  is that 

all right, if I tell them, the Harvard law? Do you know 

what the Harvard law is, all of you?

Q No.

A Under the most carefully controlled decisions

and conditions, and under the most favorable environmental 

conditions, the fish does just as it damned pleases.

And that's the way 1 like to think of a fish.

This is why we can't tell when we should 

go out on a stream or a lake and get our creel full in five 

minutes, because they are too unpredictable in what they do, 

when they feed and when they rest.

Q. v But it seoms to m«« thgt human beings are

at least as*.unpredictable, right?

A Absqlute.lv.

Q Yet, somehow it is possible, 

a largò" number of people, to make, some stat 

about what will happen to the'population at 

determine how large to build various sewage

if you take

istical prédiction

large. They

treatment

facilities, based on statistical -probabilities.!

As long as wc are.dealing in water here, 

you can't say what any individual will do, but 

something about large population.
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Isn't the same thing true of fish, that if 

you do a study, it's possible that certain statistical 

correlations will develop, where you never could have 

predicted where an individual fish would have been found?

If you want to engage in such philosophizing,
yes.

Q just are saying you don't think it's

worth the trouble?

A Absolutely not.

I am sorry, I frankly find that a very sträng 

attitude for a scientist.

A That's all right.

MR. ESTES: All right, let's take' a break.

(THEREUPON, a recess was held.)

MR. ESTES : Back on the record

Q (Mr. Estes continuing.) Let me just ask

a couple more. I don't think it will take very long.

Have you been asked —  you say that you have' 

been involved m  a number of environmental impact statements

Yes.

Q Have any of them involved proposals essential

to take water out of a sta 

instance, building a dam?

earn on a permanent basis? —  for
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Yeah. Just let me think,

One of them, Asarco in Idaho would involve 

taking water from a stream and using it in their copper 

processing. The study was not followed up far enough, however 

to make any use of it.

A small project on the western slope had 

to do with taking a very minimal quantity of water out of 

^ stream and using it in a washroom only, and then seeing 

to it that that was properly treated before it was run back 

into the stream again.

Let' s see, t h e r e ,  was nothing in Tunisia, 
nothing in Yugoslavia, not -- that problem didn't occur 

at any time in Wyoming, didn't Occur at V a i l — I think

j those are the only such cases. But they never got along 

very far.

Q If you were asked an agency proposes to

build a dam and divert some substantial portion of the strea: 

ilow, and is in the process of deciding how much stream 

rlow to propose as a diversion -- could be a tenth of the 

flow, could be twenty-five percent, could be fifty percent - 

and came to you as a stream biologist and said, "We would 

like you to help us predict what would happen to the availab 

fish habitat in this stream if we took any one of these
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possible levels of the f]ov.ow out

Nov/ , do you believe that if given such a 

problem, that it is worthwhile doing more than simply giving 

an impressionistic response as "any fisherman might give"?

Is this something that could be v/orthy of scientific study?

A It requries certainly investigation, but

so much depends on the individual stream. Now, I did a 

study on Main Elk Creek over on the western slooe. As it 

turned out, Main Elk Creek has essentially a zero trout 

population, nobody stocks it any more., and there is no natural 

reproduction there. '

And one of the/companies had in mind building! 

a huge, dam, and damming up the;'Main Elk Creek, simply dis'pos 

of the whole creek entirely, period. What would be the 

impact?

Well, the impact, as v/e came up with our 

recommendatxon, is that you would enormously .increase the 

recreational area, because you would create a lake two miles 

long that would have excellent fishing, whereas the stream 

cis it is now isn f t worth a darn*

Q That was a pretty easy one, at least insofar

as the stream?

Yes, this is correct, it sure
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But to answer your question more specifically 

and it's very hypothetical, it would depend on the individua 

stream, how big it is, how good the trout fishing was, what 

it was worth in dollars and cents, whether you could take 

out ten or twenty percent without damaging the usefulness 

of the;; stream to the general public.

Q How would you go about determining that?

A First of all, I would set up a team, and

one of the first things we would do would be to run shocking 

experiments on the river to see what sort of fish were there 

And then we would walk the river very carefully with a team, 

and find out the relative percentage between riffle and 

hole's.

And then we would work ,‘on the bottom fauna, 

to see what sort -of bottom fauna was there.

And if it looks as though taking out ten 

■percent would not damage what wet had, then, it's possible 

we may recommend that they would take out ten percent.

Q How would you be --

A But your question is so hypothetical, and

so much depends on the stream, you see, that I can't answer 

it one way or another.

0  Would it not —  I think I will be repeating
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a question I asked before, in that situation would it 

not be useful to have detailed information as to what change 

in stream flow parameters, such as velocity and depth, would 

occur at different flow levels, if they took out ten percent 

what a change that would make?

_A We would certainly have a hydrologist in

on the team, but I don't think we would have the hydrologist 

make thousands of measurements and run the whole thing throuo 

the computer in order to come out with our results. I think 

we could tell long before that.

Q Are you reallylqualified to say?

A No, you asked for my opinion.

Q Okay. What may be necessary to --

A Again, it depends on the stream.

Now, the Big Elk Creek is nothing but a 

tremendously long series of riffles, there are no pools 

in it, which makes it one kind of a situation, you see?

Taking out ten percent of the water wouldn't harm anything.

In iQct, that's probably what they are doing- right now.

Q Is that the situation you gave, the one where

you started with zero fish in the first place?

A That's right.

^ 1 can see why it 'wouldn’t make any difference
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Absolutely. That's why I say it depends

on the situation.

On the other hand, if you went up to Henry's 

Fork, perhaps the most single national fishing, trout 

fishing area in the western United States, and, say, take 

out ten percent of the water, I would say, For heaven s

sake, no, don't take out anything."

Q Why do you know it would have an impact?

A it's a large stream that has a constant flow,

and constant level. If you take out ten percent, immediate1 

you lower it. And it's now a trophy fishing area, so let's

not change it.

Q You may have given us now two‘.easy cases ,

one where the irnoact is obviously zero, and one where it 

is obviously proportional to the change in flow.

A That's why I say you must know the stream.

Q How about the Rod River? A rather more

complicated situation, is it?

■ a We-' want to take out ten percent of the water

o

A

Okay.

I don't think it would harm thé stream.

q How can you say that? How do you know anythi'

about what wouId happen to the hydraulics of that stream?
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A You asked for ray opinion, and this is my

opinion. It is based on observing many, many, many kinds 

of streams, and the flows, and droughts, and so on.

Q Well, I think where we disagree is not in

whether or not it would be useful to know something in more 

detail about the hydraulic changes, depth and velocity -—

A That1s fine; send the hydrologists in and

let them tinker with it as much as they want to.

Q. And you wouldn't really second-guess their

judgment as to what nature and level of effort --

A As to hydrology, absolutely not.

Q —  as may be based in making these prediction

You accept their view of what must be done to generate that 

output for you? '

A All right.

Q Your problem, then, and that’s —  am I correc

is it your understanding that that essentially is the 

hydraulic part of this --

A Yes.

Q -- instream flow approach?

A . ■ Yes.

Q Okay. And with .that, you have no quarrel?

A Right.
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MR. GREENBERG: 

what you are agreeing to 

knows what he is askina.
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I am now lost. I don't know 

I don't even know if Mr. Estes

I think the witness has already said that 

he would not ask a hydrologist to make thousands of samples 

and play with his computer, unless somebody told him that 

they wanted to throw away their money.

So, you know, if that is, in fact, what we 

nave done here —  and I think that's exactly what Doctor 

Pennak trunks has been done here — he would quarrel with 

t.hla use of that kind of resource for that kind of project'^

On the other hand, if he was putting together 

a team, and there was a hydrologist on that team, then,

h-_ would J | er tc the hydrologist in the sense of what the 

hydrologist wanted to do.

Is that

TH^ v.ITN̂ .-iS . essentially all of the impact

statements that I have been associated with had a hydrologis 

•but they have measured the general flow regime, inflows, 

outflows, loss through groundwater, gains through groundwate 

and so on. It has not involved the sort of details that 

the Inflow people have.

Nov;, again, don't misunderstand me. I think
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it is a scientific contribution for^them to go ahead and 

do this tremendous series of measurements on a stream, becau 

it is a contribution to knowledge; don't misunderstand me

for a moment. But let's be very careful about trying to

use only hydrological criteria for determining the ecology

of the salmonidae, because it is a much more complicated 

thing than merely hydrological details.

MR. ESTES: Okay.- Thank you.’}

MR. KURY: I have no questions.

MR. GREENBERG: No questions.

(THEREUPON, the witness was excused.)
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