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INGPHE UNTTED STATES . "DISTRICT COURT

DISTRICTI.OF - NEW MEXICQO

STATE: OF ‘NEW MEXTEO, ex rel.,
5. E. REYNOLDS, "STATE ENGINEER

Plaintiff,
VS. CIVIL % 9780-JB

MOLYBDENUM CORPORATION OF
AMBRBCIG & FNE GO er Galy,

Defendants.
VS
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 Tijerés, 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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R BHE S PEATNT I

MR. CHANNING KURY

Special Assistant Attorney Ceneral
State Engineer Office

Bataan Memenya mBuilidihne

gaanta Pe, New Mexico 87501

R THE DEFENDANTS :

SFROOCK & 'STROOCK & LAVAH
Attorneys at Law

61 Broadway

New York, New York 10006
By: o Mrl Garyde Greenberg
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between the parties hereto, acting through their counsel of

record, that this deposition is taken at ‘thisicime and Bilacd

according to the Rules of Civil Procedure and notice; that

T R

the parties waive the notice of filing of this deposition

and do not waive the signature of the witness.

g ek

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 folllleows,  teo—wit:

DIRECT EXAMINATION

"

-,

CGoulld vouligive us veoUr namel, s iE?

Msy 'mame 1S Rebert Wi Pennak.

Andiyour residence address?

2898 South Lakeridge Trail, Boulder Coloracan

Q And you are a vnrofessor emeritus of the

liniversity "0 Coloraao
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Yes = aame

&
A
Q

And could
Bl EEEmE, euael JE Ehisinlk e
Could you iustiskelch your nrofessional
e drecrPithaititiellid S have R veoulconcen s malk e d i
A I sheuld belgliad to, endiivarticulanl gl
will mention! some things that are notiin the curriculom
vitae, with your permission.
o) LI Seatsilate
A I had all of my university education at
the University of Wisconsin, beginning an 19340 anemo -t
of  my empbBasis was inithe area of cquatic biglogy and fich
=i o i
Now, Miferines tio @ io i e il c il S o lle)
lattle difficult to trengpost i back beitle sibnation
we - hadwan 1934 0 Ber axamnlc
tWwereovrses in aehthvology Tauglhie whole United
SiumeaE ., Qe Wes eie S lanione, welen weas ol
Ofimarine fiches.  Whellobhoeias oo thc University of
Michigan.
I'was, however, encrmously Fortunate in
addition to any regulariaguelic work, to be civosed to

a great deal of fisheries research at Wisconsin, because
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Phone 247-2224




we had a large group of peorle working on :their doctorate
under the leadership of the two prominent limnologists
there at that time-.

T, while I was at the UniversityeotiWicconcin
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 pioncem
programs having to do with the business of reading scales
fish. I had a 1ot te do with calculatrad thcipenul ot tols
fishes in lakes and some ol the streamsethere, and I
am famidiar with the use of g b nets, whooD Hiebs, LIah
nets; gill nets, candiise ol
Now, Since 1934 fihen, ddaterally have
grown up with the business of aquatic biology, because
it has burgeoned encrmousliy during-all fhese yeans,
1 came tosthe Bniversity of €olorado in
ogbtaircd o dpectorate § vand my fchiick
ever gincethat time have been inithelareds @
limnollegy and st Heamioilo logy e i e SOl Gl
as bam able teldetenm e Sl oy seen teaching, and I

instituted the first stream biology course ever to be given

anywhere in the world.
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Now, there are other kinds @k.courses that
were called "stream biclogy,'! but these were mostlyaioxr
engineers, and having to do with wastewater control, and
SORG R

In addition to these two areas, I taught
such things as oceanography, marine biclogy: of cOUrSe,
especialiy diring my car i iyeatsy invertebrate bioleogy,
parasitology, 'and several typbes of graduate courses, includi
Wi EingipancEs AN SORORE

I published something over a hundred papers
in technical Fourmals, land istadddtion, sthe 1nigs o bnat
are not mentioned in there would include such items as
about twenty-five environmental impac tements in which

Seen v elie L Recile TG 5 € 7ing to do with strcaf

I ‘have given somethino over & hundred oral

presentations at meetings of technical societies during

my carecr i houe igliven wellione ko hundred, perhaps two

r

hundred seminars, invitaticnal semihars at Universities
el rer che cobneEyy .

among my students who took their work with
me:, 1 have had fifty at theM. b lcvel) and I have had
eighteanal i the PHID . dleve

Some iyears ago F ipublished a beokiicalled
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The Collegiate Dictionary of Zoology, whichiwas chosen

as a reference .book of the vear by the american Library
Association.
Alse, as some of yeou mevs know, I have writter

a book called Freshwater Invertebrates of the United States.

This, while it hes ta do in the mdin with fsdentificatian
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

cditionicomplete revision abeuti thirteen montihisiago. It
is now initssthird printing, aed 1tiis selline wenalwaded vl
and iz very handsomely accepted.  And ittsiibeen jogliled
Dy manyEs e oniilciis
e haveliEe sva il ha cllwiar S ieliic
little embarrassipd loheave to bmagsabolcimpiec e

hope you eppreciate my situation  but sl ledostheibes:

Tt ratived, " inllguotec, im0 Jdi s a S ie
age of sixty~-two. . This was an'earvly rekbaremenc. “WBUL Lt lic
Regents of the university . are vory Kind, and gsitoldgies
volu are still productive at the Universily of Colorado,
vou may keep your laboratomy, and wou mayikeep alltof@your

research, faclillities) WAS alire sy S Emyaet achiliiiEnle st = ah e v

THOMEATADRNES N RN ECREEONTRAT Y
General Court Reporting Sercice
601 Tijeras, N W,
ALBUQUERQUE, NEW MEXICO 87102
Phone 247-2224




&

are in the magnitude of six times the space that we' are
occupying here' this morning, so I lave very handsome
facilities.

L el Qed bl Sepdlii—deime. n @whee wercs, I
go to.my oiffice every day, full-time rescarch on my laberatc
and field programs, conventration werk, ecditing, ‘niticrnal
andiin feanatiionalficommitEire clweila Mo n [l S ol on M o =1
of all -~ and perhaps one of the things ef which I an mos:t

= doitheifact thatiIs amiisact ipresident of i
=renc professionalibiclegicaliseliolar 1y secietics
thereds ino other man in the world who ¢carn mere
Ehils i kand feofi statement |
TS hicic sule i rlelile mit

e il e Ve SlUEe tooel Tor epeneEs .

is the "distincltion =~ vou mentiond
Dol e lloe : lic e s efid s netllon?
We sd Bllimneilioens i nellivele ¢
WaEErs 7@ Aciisicand Sn gl o sl
limnology courses that ywere taught when 0
my career had a negligible ‘emount ‘ofdrunn g waterbeling
included with them. And very early -- very soon after
came fto Bou lde s iilid clell dicdiiEhiaks 5 EaEd Eerunning
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water biology was so different from Lthe s fiold of limnology,
or standing waters, that I decided that this needs a separat
kind of course, it needs Separate kind of training.

Soas a result el et abiliehed it he course
tonishe Fivst timel Sonaiir T Hr vear was 1942, and
have taught it continuously ever since.

Now, of course, with. the burgeoning of strean
biology over the past thirty or forty years, we even have
textbooks. When I began, there Weitle 0o textlooks ,, I hadl
Eolgo to, thellar dginal om0 e s 0

But I should mention
Col@icecle) siE
biclogy and stan ing water biology But the two are quite
ST @i

who wound up writing

a couple of promimen

A OlkEnl oy el Rigie

Qhay isheiteem lonlelleieny @ but about

ago. 2etonra Sl ot e G
additional limnology texts

have come out, especially during thellask Fifteen VASEVEE]
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vou will find, instead of there being Just® nortion of
one chapter devoted to stream biology, vou'will find *wo
Qr fthree full chapters dovoteditia’ e e L ina burgeoning
area, and we are getting lots and lots of interest at the
graduate level in the whole business of stream bieolagy.
o) Can the study of the field of =trem biology
be subdivided into particular focus arcas?
A Oh, wou can, but atisia very Feughvditvision,
because there's so many interdagitations Mol e an =il
vhysical ities of a stream: you cap talk
chemical g Bl S @il e @i el
stream. But they

cescln &

G cxpentlons

Lhe mosEinar e, ifocus exvlre il ooy

arges By sht ——
A Mils oLy CerEeo .
i e chadc an)
1S correch, iter cal 1t vou hevelgot

Lol Jo one 'way lor the other wvouiicar Ve (bel 519
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things to all people, you see?
1L ishould telll Vo that o eouplc of my moc ece

degree tolks who lare workong om strich i vlEish iproblcme |
distribution of fishes, the.ecology of fisHes in our local
area, and:as .1 say, I grew up with the whole development
o Eichithveollogunnisthci e ochateraic cnce s hat "I dcel
that il amifamilicar walthiats wiana, fofiter tall, imy i 1 imno oo
Course through Che wyears was aboiut algucrteriicht ivaleagy
and my stream biology course was about a third ichthyeology.
So they are isolidirortians o 500

Q I ithfalr towsay that yvour ‘own ‘reacanch
though not particularly concenkrated on the fich,

o

themeseldves, bul rather on she dnvertcbrates andiverhag o

Thig, Taehiuhk, cic Fal s b titic e inaet
€@ Segeiceie
Okay
University
youns \whoe nsig

sceile Ligte  pevrieidlenliae iy i | themselves?
A MeE el Wence s there s e 58 dnterested
however, ' almost exclusively iin’ fish nubrition,. °v the

standpoint of keeping his i C iniailarge  aboroto v,
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Page
feeding them pellets, and scecing how cfficient their usage
is off the kindsof i fiecod matecrialsethatllhct feecd s to it
SenEtENeE an et fillchie eyl e taken over my stream
biclogy course after 1 retired, bulrdthis is the slantsof
his approach. He'simobt primav:ly . a ficld man, helsipramaril
el s bolsat ©ns i clini

© Havie ' volu,vounnrse liideone SmilclldBweoniki: hiak
loeoked 'specifiacalllyac fich popullaticnsior ihabitaE?
A Olat, eSS
connection with my cldasses. We e e et refishingeeguiliasig
and estimates of population, food studies
oLt Qe e @, LESRemOnY

altitudinally -hat S.

Ve

SEE et vilicpe aldin el i o

difificult toldraw the W@ el yocn wlhia

ol pulsll leatileng —= I i

Noe, ge ahedad:

golineEc Bciesy ST e @] I
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mages kthet connection-in that it Scems to he Shigpliaienle sl
vertebrates afiliigh mounta g lokes ot i EoliEReOUE
populations?
A Thic ic riabt
0 slelvie el ol i alheel similar paper with
GE SpeC i offSiEine amisc Ecliiels o
We have -~ "Tihave im oross, apd hols not

on there, 1 have in press a paper that is going to appear
S var g S P

in the Euromean Journal. It has to do with the productivits
8 ) ! Y

O Bt e A Eldans alslRE G e 1 walth e Spec e ol EhelNho - tomit falin
ndithelacsociated fich
0
20 el e

BOE(E] WE\SE ILnG

will concede that
Loabout things
Oikery . Wleene Vs Elhe
0f your wublications, there s o iich

publication, Classification, Inventory

Fish and Wildlife Habitdat, Could you deccribe Chea

What's ' the title . of that?

GREENBERG :
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NRESERT SRl S I guess there's
f that publication --

A okl anilsie . o) £o cle aialitEic  piEbsE Ot EinEt . See?

Dilemma of Stream Classifiostion.

28 .
Ihdis was the tatle lof Thelcpecifiec paper,

end the Classnidication,  Inyentory and Anallveisiof i sh

and Wildlife Population is a typical long-winded governmentd

book - tizle.
Q iust the government that has long-winded
book
know what you mean.

iene S ilne tlhusns

how really

stream classi-

melke an
Kindcston HOENE Elhlere siEe
the world over, "Foe examplaldivrigotien ditches.
1t doesn't maeke much differchce whether vou have an irriga-

tion datechi i nrGoorgiacor Meontane or California, theytare

SRR ARG AN TR BN B (O R A INDY
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Pretty much the same; they are sterile

’

muehi n hems So Ehis

You can recognize as albiyoe, ik doccn'timake any difference

whether it's a dirt-1lined ditch o o concrete-lined ditch.

&

In neral, a heavily nolluted stream is
aldefinito, kindiot =fream Nabhitoo By fheavile polltted
fimean here so heavily pelinted th it o0 bioclogicH
desert. And we can put those into one category very nicely,
because of the facot that . co mneh ol s been dumped
in them they are no longer of “any use as a reeroation or
e llerncall clovice .

Andthe nellinne

SEreams
to piagconhole s
Do can e
comparison
for example
Sav you
locate

Bellivia.

those streams

KON TR DAY UHRINIREN S (COT s Y
General Court Reporting Sercice
601 Lieras, N W
APBUOUERGO UE SNEWEMEBXT GRS

Phone 247-2224




of ‘the things that we are shile o montdn - let's
fish population, too -- we will then discover Ehate

invertebrates, fish food on the bottoms of those two strean

willobe parallell @& am not saying they are the same speciq

cr even the same genus, but thaf eheyviwil o paia ) L o)

dnd foccupy similary niches dn thos Linds of habitats.
THonlE, Ehen, ds the oletthyrust fofimy ot iicle
Newraneotheminiigeonhole hit Voulszanit e,

would be the broad braided sandy bottom streams such as

we have in our Great Plaine.  Theswatier, for thc MG STERD et

let's take the Platte Riwver, aad Miscoury, »and Arkansa

14

and so on. Once you get out o6n the Great Plans, they are

ordinarily dom't have o worry about measuring
chemical, and bialcgical v ' in order
salone o
biology studies concentrated
perticular tvpes
[ Shela e
L Z20el belgre
But We have ‘conecentrated,

Stneams i tih eichiz i itlae Wedh Ba e
&
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Are halfithe sigc G

the Red River, some are LWO O thled imes the
cise of the Red River. But we hoven't worked on anything,
for example, as large as the Colorado Rower in dts lower

reaches. We haven't worked on anythingisuch EheMSouth
>1atte when you get way out to the noptacast Colloradey
whenme it henclisiianiic norneU s Saise e nvo e ds

0 I take it the Red River s G oEher Bshpas e

to many of the streams that you have stiid cde

A Very similar, withia coupic of exceptions

Ralie @k

How

o et el

aweiey e st WiE & e
L isphout po Lt ton et e

-+« gbout peldutionitha

DeRslitit e cliy
In other words, what we are looki

where you get such gross pollution elnaie olle allE
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everyvthing, and then you watch the self-purification of

stream as 1t goes down the basin.

Q How about the effect of specifiic themical

=

constituents on fish life? Have you done any research

Wieey dlhieclle o 0L nelie weme & llileelie joile ©n

dET
L

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

slope, as a part of an dmpact study, ‘but Ft's volarivels

nealitgh bl ePREE T o0 il s aiye

=

\;

Andiiwes have ldonesone Work sl sh ou ld s,
the PlHlceance Bashin  teuvingiteo coreeliat e ithie
@ceunrrence ot e s fdown siime e viselilishicle o lio bkl c ailinin niey

- by w7 1.
@S @@ W@l

CarhOnates.

i i P
lSebpeadinan@ee @i s

a L

Butl ttelignswen i curidl siiion ipenhiaps SnemEe

£

spE e Bl G BT Aive line i atdili o Slan S el il emic el el e e 6

Elhiel Eoxidic ity Sine.

then, been 1nvolved
e@ i Se
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Nel, thandiCod ML rreclin o)t
-- for such matters?
Okayi i iilave vou lbeenallv it nessEnnEcourt
proceedings before?
A Nay Wandiiiwe sl spil iy gl o€ havillia sittiiniia It s
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 four cases, just when
we were about ready to have ¥ e ilon the things were
ULl serelles ells ©F cobist, go thei I nscn’c aectpllly soue
1nto court toihave to glive depositicncier B astiins
0 I wWoulie wlhninik &y
depesizieonifanst iibeioremtheyvilivoulidioe
to settle.
lenow.
apparently knew scme of

5 L

the ldetaien. v re geé Eina,
andifivedl zed ahedd o F time
of a hundred thcusand,
Yo e gl
nature tof thelltollsicacasithativiol
vyou were retained as a potential exvert witness?
A Cne was 1in Montana for felAme i can s me Ening

amERe i gl an deh adi Feold olwitE s chbE e O el ieiEuni e S
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up there. And that was canceled when they Saw that the
thing wasn'tegoifig i to workiout.
0 Who wds the plaintiff, lor ==
A Asarco, Bmerican Smelting and Refining,
and  they werelagainst the s 2o sgcl B e @F perpile waeiee
idn't want the -- didn't 1t the new copper mining effort
to ‘come 'into exdigtence ‘thare !

*

0 LSz,  Aae I oselie il Weou Wene reesnlnes

'l

by the copper companies?

And another one was with the so-called "Marblée

"

Company, " which i1s on the western slope in Colorado.
esult of our research on one of the streams over

@ discovered that itiwasialready iai vervinoon ihaliit =

treout ibecause o f i the fact it ro wac 'eo mileh e ch
©F lonits ©f slealle, Now, AT
caEoRe seiefesnd e e el Sleg eell lerl ol there on
Elhielha s isle s B o Suie
company
dent kneow whelc
“he whole thing was dropped
was working on a small stream dssociated

Dany, and ‘we weresshouwing that there was
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Sy ] by f'

P

iderable lauantiGy oFf = ulf o coming inteo the stisam

1 —
=

their waste pilos of the oo company..

Who were vou working for in that case?
A This was Unio Union Ceal, T +think it

Was edlded byt it iihg i 3 1ad several different
names over the years.

L kousth i cace wae on e Pu 1 Y River

©jal JolesE com

HeUna ot the S rgator AR e e Gl e B 3 et el
Ut ooty i etn g Eipayalkilsy on't know what details

and EEUE nE o

Who were you Wor kg

Q

Wieho@ \Woie w5

ng

o
i

It was an outfit that wos GOING O mine c@al,
Riheg o Eomyal e Thoey suddenly decided i

wasn't going to be worih 1hy, Ehat the peilut ion of ‘the streaf

+

imathat! sma ] valley where the coal

going to be too much, so they stopped the

9] Werevany of these © oy ol of
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Yousmentieoncd,
IS ERea e
A

don't remember

ageneresiiang i

wha chy

0

I gue aEllleas

b Al Ot ©i

M GRRY e) iR

you

ExE et

And

REdu R e

Lelow the outfa

] v
lsceing what dam
T B

(@ha

Sabmpllie wetocee -

consultation work for some

Mr. Greenberg of JOUmte ST I mon

werc you involved with Thorne BEcolagical

S

Yes, liwes dinvelved with Thorne b frankly

whether it was two or three. " T haveldore

twenty-five different

EweniE e

t gets tle hard to remember which was

1 have been provided an outline by

expected testimony, and

t to some extent questions will follow

the imfernat ion i g neie, amel T denis

but to some

WOEdS

Mavbe

worked on the Red

Ehotme Feological

my “siohiwas ieulasly ot biolodgy

r betwee

JE I

It e

Molycorn and a noint

L

L

(©)58 They were interested in

Age L Ay

being demc: by the ocaasional

ures, e irimubee Yacci

(@) acighal .
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BHOE O M e e N

we knew what was there, befiore lanything happencd,

And then over the years I have been retained
loiy Mielbveoinp bncl@penceEntclly @f Thorne, i octher wowrsls, heimne
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
LG

JUlgie abn lleeikilinte et s TLESE jpercCrepn uneiEe

Reman fnume ralifoneilveiscia e — e sl o Ellclals =i m @ SISV s el
ltrseemeds ke each ol iyours Tneldieffortsiwasidine ety

e g lodeels s @we @i Hae pleelilanes, S Ehsile g ERusE

I donitt el inndi ettt = Liiteli o v s o@ alhice
sometimes, there would be a break 1 weould ecome dewn
ctimes,al wanld b own early in the year,
example, in Marech, hdd neothiingstotdo s wi chienyiibreciak
Arna ssometime st Iy eonilidicemctdownt s niie ey tembe gl ol OaEold s
Ehat had nething
L tleuline @ Ay ©n Slbitei tuere
1o bvement i it B alcleantered arounndiithe
N wanteditolgetiaicimuchitd it ala s ine sshilhiie S reomitthie

Bradewise e mere ceta wel heve, the more 2elisvle
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avenage’ resuiliitsiancacnng e ilyen
Q HadWvensdencriion: e dene Sisinc el il any
other woerk, studied any other str ns in New Mexico?
A No. The Red River of NewiMexicolis “the .anlvy
New Mexican river that I have studied.
Q [Have Syeuil=—ci . Y O et L with some of
the other mountain streams
A N, I i ek, buit ais el == dE T miey
continue, mountain streams arc fairly well within a category
abotit similar ielevations, and similor
whvich ca il condit dons iand Sshimhfliahais e TR iy & S s oo SRS e il e h ot
oftan chere are meountain e W oehs . B
an thousand ing New Mexico, that Wwill 'be guite

tenstheousand

sewhere.,
paragraph
Sentember,

WOLK

in August and

renewed interest
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Cleng Oy &8 ieir ae Ehe fieh hatchory " And then tof course,
when ‘thisi'litigation lcame up, they asked me to work on the
lower portion of the Fed RBiver, oo Pathicullionalivillc o h oy e
aisharp look atidt and seciiuiat ¥ thought “of ¢,

Lotave, Tiichink Seopdics ofilvour Eem oSt

searbing with 9l ond ehoniay throught 19785 "nnd.,

of course, they are summarized in this outline.

areasy Silhiat de, v dldivellide Bt o sampling and so

B X a et
LElE el @ by Form ) we could

= St

Lovy detail matevrial dh o
bottom faune, and thangs
e lEehaiie s @ o
It s ey simidar o Ehe oarlic: BEBOFEESE
T think ‘@ ‘have some of it summariized 3um here, in some
ol thesed= i veah  Waah Dlne ey August and September.

MRS EREENBEREE We have a summary of -- the

SUmmansyviseontio il ttrace s ithe 1971 thropgh T 8inateria] and
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then givesisome Wpdete on 19759

THE “WEENESS: : M Eom Eel e pomtiions
1979, I mean the detailed one that will go into Molycorp.,
has not been finished., This is simply a summary of the
SEUfTatHat 15 vet b6 be wpitten apl o idet ol form, because
Melycorp wequires a detailed report [Tom me every time o0
WoskilEerthem?

Weuld itibe possiiblel ferins to Hoave = copy
available 'of ‘khe 19797

CREENBEREE:

s e ld oy B o Lagige
lookeda ezl en?

Mouerttenadiithe

cCommercial
laboratory intDenves o el e an LE was alm &
Equippediath fanal e ool methiods  that T could
notshiope itiosan e

catier nt s il i Gl

some  cadmium analycesion the wdtdy . whieh T could b

r bl
otherwise, most of it was my own standard observations
and measurements.

O CiEvn @bl ielad nil

besides cadmium analvses was donc?
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W@ S e Eis b

We did some

s hialt

-— cadmium.

o
Sie

Was that looking

Yes.

has th bl

AL 0

Q g e nesaile S e =

5
a8

of (interest, fare thelrestults Eor 1970 b

g chie Eaurliler?

A Mery muchisamilar: e vuim

igemgisicehEtlae EEeuNE ;  Eeie EEnple, therels

fromione vearitedanother Slai e o il e

~ ~ S dm A s
@W @I @ SRR

BEeEitE ;Yo

your sampl

HEsY

encloses

the dewnstream side is the

Qledi kN g

o
{

et . down

Aid whatvou. do s Dutmthyc

HOWARD W
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analyses
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likewise -

t4

your standard areas
etty comparable
Ulch e i = e

Ve it el cchange
o opEn MONEnS ©F

GONLTIG] @al sl SwEmiE

7

el
E@@ )
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S

thi
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enrubblie andit hentveou we rkiicic

aibrushy s alil B fthalinicees

SoleueE TRET

New, & EhelcNisse s i

foree so that when vou diciodge

andligE avelaEnE v

one sample.

@rdimarsilsa o e e

samples. And the

as many samples during

Cess il ccallse
@hEIET e

a good

Rocky

I have seen
ndemsEeed i
Okavy.

Welimigh

reconRd whct

e dlel

the

whol

handishiieor Wi =h

BIE® WaEloaln  islnai

coming down

frem Elae wulbsile

=S

o 1 waldll sEslke  Eailve

i deas Eliceolms ey S

pEElocdiofitiime ool /o0

YyYoam

S U UL

S

ndiicate

you
J

Shbeliel @@ JllEie
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Le's celles e philc Variables in Rocky

Mountain Trout Streams."
And "troph e rederying i IRUHETE Siie 5L (6)inl %

Hee s nuEi el b Specifiieal Iy,

And --
ARt s nils ‘pape s R h Aol e e ol

received over seven hundred reprint re uests, by the way,

from all over the world siEay i S the advantage of

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

Ehc st reamet r o were studied. sec his is what makes

RDOB Vo v o

FolIg oD ine withalen e

THE WITNESS:

ny name . AS

D¢

could we  have someorne

HOWARD W HENRY & € INMIPAING
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ME O flce ixereosd il a0k
B S EISE: Yes, over the lunch hour.
MRESE KA R itla you.
THE WITNESS: I I ol havie Ritthacky
Siner ii'e e @nly @ne
The Red
it deoes | indeeds
The next technique that you mention involves
the periphyten =-

Where are you? What Dage?

IV SeriEy, @ et e,

isifEncrne fany

vl

What we do

© 6 e

surface wath
W Slcovered i e ilen @ v heterogeneous
1L SUipResE ekl el @el Lt Wery ;o L @il MoiE
agquatie insects, bul F an talkipgiabour daidacy

bacteria, bacterial slime, =and debris, both organic and

1[G Eganie

PO AR W
General Count
601 e
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And it is upen that perdphyton davery Wahich
sometimes s lextremelvitepnucuz i thalalit s ot e B Ulid ome 11 il Y
must depend: ‘and  botteom organisms, more vartaicularlyv Eimast
depend immediately.

And we were 1in 20 agea in doing the
Same " s ngiainiaiiwi delvaisiie by

® What is the focod nature of the food chain

in these streams?

e walll Stemre @iE == let's staiet

Do dEonte Mi=lhne so—called.”food clagan” == sl et s aoe sl

i LR

i e ioeel eieidns, ! dleelE @alll it e Viood el
Dt EhelbotEomie i t e /el aiecii: e

Amer e the 'most pant  Sdn atems: alid

Chioycaenuoniivliote s ElieshisEand

which

which feed on
1 which also feed upon
W@z, (Gl @eleh c i o e I e eEgein i S
iclolalis eloubiey E b ilen (@ eeEaglinpiten, tleee i allge o consiceraiole
;

guantity ofl dead material’, xd that serves 2 SHoOE, o

as sthelalgae scrvipg i for foodifor hisact =0

[N RN D RS R GRS
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Now, some tim go, it was thought that the
aquatic insects on the bottom of a stream were absolutely
dependent enly upon. grean adgoe cel o ionith e substrate,
but we have come to the realization -- T first promulgated
this idea thirty vears ago, but they £ ly came around
complete circle -- so now most stream biologists are agreed
that -the great majority of food material fe aquatic insects

is,indeed, 'part ieulate de qc

themselves -- althouqgh

B o hichifve me G

opportunistiec feeders

’

stone, with their scraping mouth

When you 'say ‘just inthe abstx OhE \icholie
paper, there was no quantitative re ationshipbetween
lehephyton prganic matter andibo it om IlCrOialnd biomeass?

CoereEe,, bl s g el ot o RN S major
Contyibution of this paper. VS el il wie clileln i
loiille  wlan@lal nevertheless, came out, and which now 1s
incorporated into the literature of streans bioleay.

Lt appears that in any CAFSILINGIEY, S

d smald ligientity of' lithephvton. and anywhere
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large number of fish.

ot
periphyton layer

4 v
LR gy
iglehossri Relie il

between a small number

token, you may
teo a large fish

By the same
associated with e smallb fish isepilathon,
e am

1

okl eve sl -
Now, just what the
1 e b lishic SRR A mil clnhe o

dvnamics are here,

sure we don't know. Buttleone o d
plantcd regularl

SO many oOf
re OCne of

they destroy the natural picture.
cuorel @

is  thel fact ithat
am ‘calking

course,

epds Gnveny Kind ofcbrcanmiwork,

Elel, ©%
certaintions and

S0

the great n
y y ,. ) Oi

e el et iauli ol sllo et

andE FshSpepullaticaien

©n ,

alone
SeE omeriuEa L on
i : streamn,

what
, arill

2Nl we gl n & CEic
ordin

You peonle
il BUARE TiieE)

coOlle cthingifn c

s

S S S
Un eorting

(&

clcecrrom ichinaiiwciden
X

fargetciey,

4L

VeURE e e ME @ E

inisth'c e B ae Gl Eale o Nl
Ehecenticne el
oaemeEe . ek ches

HOWAR
Convral Cowrt Koo
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& 1
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wendshiranyvthin gt hativeouscaniicar

A

”T“
it

naked eye, we call EieiEEe snunEl

Q Rhkis that we

Daper

7

the " Teophi ¢ Vear iab il i e opiictiaic s

leele aic

A These jaredtlicy =

Q

== gligl net Speeiiie
vertebrates?

A

Hhisi e cilCc one e e it

Q) B G en el laE aleralit

paven mwvol ldiiveoutisavi e iat s vonh ad

(e o)

similarities among streams

that they clliifs sanai i

Slelyz elagie i

the

lona ha

Yyou go Sl BeEMEenE

means nothing

S

65 might use an a

ammeteonollogiistiilandivollweniEcd o

@ SanEaiBe sl Vel came

IR AR AN THEREN RO &

Ceneral Court Re frorting
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IEeael 5l

U EReRCENernandEa

DENEE s Bl @iElneE

Bel Eeleeepiule Wwhlieln GEle

have been discussing,

4+
=7

did not .specifical

el loreic  8iE  EilElh

&

fouinel Sl iEsiniE el

studied, or would

s sedE o s Seltwh aits

1]

intentionally took

SOl maRyarEame 5i

Siclulaunes oot

samp le

nalogy: subpose you were

FabnEl @ble Washe e @llsuneiee

nd disceovered

CONPANY

N
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that /it was ' warm and sunny and elcar i sis musthe Lo iC o
New Year's Eve vou came back forianothor icample ialid @y ol
discovered that it's ten below zeoro, and dark, and perhaps
snowing. Now, an average between thocze situatieons s
absolutely meaningless) "you sec2 WBUC DY taleing efibunch
you comc up with something in the gencral nature
climate ds like here:
Would vyou, althoughiad fsinot reported in
would \yelge: 5o fan asaton. iy that -- or would
vou be infa position to Say, from your working, in these
stweams ithat the habibateilo nicie i ichhlslhe. 2hre UnjpioicE &l
£ish were somewhat similar wong these streams, too?
1f yvouiuse the term 'somewha imidan e
agree with
Eaneey, i wotllidEa s sidme
©

N e s e e

b e ST " e
e e Eem ¢! rubb

S
>

4

bottem anvwhare between  two
Vo mtter mulleer Simpllele LyBes @i heotoi
absolutely meaningless. A sand bottom is quite
Algrteatibig bou ldentolieiac e i the stream is

g ] sl el B i ol
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Q ts aigravel bosomiauite du flerent @ 5c well,
@iE eusE ol felentiwilne ellosiEE e
We williget to that i lorercniiiiny will
discuss the substrate types at some length, W f vou wish.
I haye that, 18 vou are going to guestion e 2bou: thae.
o) Why don't we oe through inlitheticrder woll
have it in your outline, and maybe we can talk about what
you found in your various studies of the Red Rive
itts all pight wathivons—-ts00 00 dlilel e Jeenie
VOBl ieitheeel ite e
rething anlparticulay @il lcicoing et
bottom

S Sk . ; o el o Sl S
materials & re presente L elen of the 1nstrear

I low

il oy <
G RE e

Sloiilie alnscioe s

Well --

= oride  yoursyant b tolide D enah il

Is there something about the substrate --

e woblilel eRlke Wil te @ e A mes s

amet e bneialhe i ‘ e I readiover: those dinteresting

220 gia o)
mantcedreniicd i mat e rl g

found them extremely interesti
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although there are
you wish, if vel want toidispo-o
that's guitedalle vight, becancer 1t going to take me a
whilelto Justify myv rvemarks withi =of hinoo to the instream
flow material.
0 Qkay. I would micfer to go through the out-

line first . and poscibly talk abaut i instream flows later

ALYl right.

Andathed fir st i phy e aaliin

cport about i hageion. Jlestion, Il et iyou

iR your outiine the seven at and

Elnsnle ,  eeEuln, Ehe e

cemmentiabeount Sihe e ldistReliciicthiere i Ehellone thaot s

"The sulbstrate Dol s esEEic el Ly S0 bauldersy,

large boulders, making it immossible +c take bottom

@ e
pigntle O fimd ithat Bhe dlowe oot o
especially the lowermost ceimileg i of ithe Bed River s
an extremely dnteresting
looking at it "a5s atphole

thelmost oant e s large boulders

HE WO TSV SR DL s S (VN AN
Goneral CovitiRe pantin g Senvicr
I E) T it e AN
ALBUQUERQUE, NEW MEXIC()r 87102

Phone 247-22.4




38
inia completely heterogeneous manner, so thet 'Vou have ver/
it lle Mgravelllexposed:
So that it was difficultifor me o go down
ifalsEl s Eationiand Wi nd el pillace vk er e MR couilicifiis o e
sanpller S infeother words ey iwere allll Mhnigiboulderss
and no place.to set theisampler dowh, vou see, tand get the
organisms to go into the sampler.
0) When did you first begin to attempt sampling
the lower reach?
Bhe Firat time [l wcntbdow Was p August

Inithellowe nt reae

GREENBERGEHE New i iletlciiall anatival il oe =i

Ay leny elolant e gl iel sl Seenne River . beerRuae

necessary.
ENBERG:: S sem atlhieseli v b e ginnEin e
ac one F hteiis e lino Sue il s Mnhmbon filve,

Walld@ancdiiSeenie i Rl et e e h

Agiel et PUoeE five e owe

hundred meters above the easticdge of the fish hatcheory,

JEGiE eSS 5 el 8 @olEecE ) shel Basue  wWaS

=S
{

visited freguently,  and whatihas s goed rubble belitom:

FLONN AR RN R S C O N R AN
Covtbenal Clanrt IS Hop S crcic
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ol

Six and seven were added in

WITNESS:

ESTES : ; t this summer, in August

Wi SIS
BlewE Yol ==
MR. GREENBERG: So my sonlyiposnt s il think
we ‘have to differentiate between stheglovern por tion, which
we have generally referred to as the four-mile Wild and
cenic River, and some other name which we want to give

to the: lower ‘portion of thalbioor b on

MR ESTESS Ok Ay AFine)
Did you have an occasion to walk the whole

four miles? Have you walked down from the

down about
below the
e hdt greatiio il hak Ut SHBIEEIEO the istireams
Aivd then T went out-ongtheroeirtewhcrecithe Red River has
its confluence with the Rio Grande,

dbout. two—thirds of ia milewisso tliatil Ehatais

can look up, of course, and see what much oir e eelds lillke

PO AR RN NG G ONIPA TN
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off to ithe east; and it 'shows WB 'remarkabiy on 't
map, as well, 60 that T feclithat f havers dair v gaod idea
of what the stvcam looke dike i Bliviehcai Ly
But taidetibackiito your ordginal taquection,
down' at sampling station number seven, it is allost impossih
to find sma llilEsubbille N andigrave linlordcn tolltate bottom
fauna samples, because the strcam so cascades between this
ofllange thoulidens Yand lan.
HoewEicd oniitiis Rt inels e Shtciin ol ciae el = e ol
misunderstand me. [ L gay caere g El o o
Gas el

How

Vou know),

Wy migiel gl

©lontaren 5Eo)

on my regulars studics en
hadisuch & terrifdc vunoflfotlat Gt s G mpaecall s e
samples ;i unless voulhaide 'l ming: to drow.

We have all iscovered that thie sumner .

Did you have eomeidifiieulty on vour vie it

ITCHANGATTETR SYN T 2l N R 2 e
Glorinal Gl i eSS i,
GO Le s, W
ALBUOWERGO U ESNEWSNM BT (COSR7 100
Phone 247-2224




intAuGust and se
pUite Bl d e sy

A I always have waders on, yes.

Q Phlcvoulnavesanyvast rotbillc getthingM nteoR e
stream in August and September because of the high flows?

On SEaltlEn B, 00, beeEude thilg wes Clommmn

you see, eight-tenths of a kilometer below the west edge
ofstherfishithatchery, and thevalley St cti 1] aly £k leibiht
gver thers, land therc ' dpelplaces you ‘canssamplel ¥ ool [ ichmert
theyre atinumber six, ‘bulil tconldn’t af numbeyr seven: wodare
wouldn''t idesyou any good. "1 iden "t knoy whativou counlditdor

AmEESTlghic, S votatconc ltisilontabeon tithe b ot o

on what you could sec standing very near ‘the edge?

Mg Ye 0 eakiaint el N Cliciivie il e ity

R A A PIRSE AELS \ < !
StalEl oniim e e sha i wihiet s

-
i

spcall EleEie ;. @Religll TOE you To

And what would you say beyond that?

Once vouigervery. much ‘below &hat, then, the

becomes - ith the exception of a few . spots - become

series of cascades between large boulders and bedrock.

RN ARIDE S RSN (v (CHOBMHIEARD
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At and above station number six,y you mention
speci falcalilly ibothiiiivetand s i deolvieutind ithcrc i ollloe
aniavenadeiame e o S or == and agein, with reference
to some of the other Rocky Mountain streams.

A Number five is above the fish hatchery, and
wenlids saveth at it hn siliiclicvipale a l ol os e tee it U m e IR bl h)
streams. And then you walk past the fish hatehery and you
go’ down' about; eoh, 1. should say ofguarter—midestand fhen
the bottom and the strecam becomes mere acypilcal v Then s the
ranstiicilid oy oulig el it olime e be hilld e sEEhehdc i chie Pl = d i @hic

more cascading the water becomesy i So gteisi exttremelyitdl FlicE

to take

0

1 5k
[ 3

sieBifelciel  Ebheelniciz, LD Pene LN suniel We thelalie number
three above the mouth of Pope Creeck. atlsthe substrate
like

sample

kind of bottom
cference 't i shi oedimea Belnailis T S

what you want to do is sample 2 becausge
it does you ne good te sample rubble in one area and sands

InEanetheatiane b i andihe dire el = imno e i allse Ao et s S

absolutely incomparable.
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0 Okay. And how about gravels®in these upper

Statieons,isayiatinumbertthrecZil it hereimere N ol cssinosm il

d s EibliEien?

A here is, ves, there is more gravel and

more sand intermingled among the rubble areas.

0 Is there -- from -- cssentially from the

figh hatcheryion'up in Ehe areg bnar S voushave ides bWt -l

is there sufficient gravel te —= 1f alj otherithinge being

Conrect == to suppertl dire shidenttl i Tshfoepuliation?2 e Eou l'd

spawning go on in those upper areas?

CREENEEREE: When you upper," you mean

S8

Well, I amecs eeSeniEnslily  Ticon
Just below the fisnhiatcheny

e

Il e dhertwerde, i tiomt thel f0sh

ight, the highway bridae.
i don! e kneyw much

it lewiio vt e Ehe sides.
shioullid B sayidcliai some spawning

in there: but how much spawning, natural spawning there

)

actual ly. is, 1 have Bo way of KEnowing. © And you would have

ecific way ol knowindg tntdl vou had stopped all art faelt
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planting of fish' in the Red'Rivor, and ‘ketiane thiac: go
and see whether or not the population would
f-sustaining.
Q T really meant to only addrecs your afiecnEion
existence or iabsence of gravel.  ledvang ather things
a=ide, s there sufficient gravedl €0 havela spawnlNGg fish
peptilacaon in ther atea

1 shonld 'sey Yo only from the standeeint

@lkasy. I thdersice
Dhifel el daletuder claly now, going back down
he mouth 'again, what was the turbidify Of wateriile

time you werc there?  Did youhave any troublc sceilic

o EEom?
:

i

September that the mwagter was farlyiec lear, fic except

washse uellentEra s iellee 5 fpoElh enel wWhilce

(&8

4 YT

srolllcl sen it ot o)
might be wise it faok hel exaccidal o),
Foiie o meenirel. n pueiuse Rl SepiteoeE s
would have

mean to

new, butiperhidps i at lunchtime we wildiget i the
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exact dates.

A I would have to Fish'out theieoriginal repért.

MR. GREENBERG: Sinice syou have == idealingied @i

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

Ehiatsfiandiih e Fpreonziided Smeliciive mbhiic il oleEle i a il e ph ni e

on Eielt subject == 1L dgom'ic lnewe ey
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betentialiadvense cts cficyanidel 0One of tthem wisothe
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apparently showed cyanide concentrations
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DoldoroEt . by e up hiis ttong rYeview

follows: |
k
conccntra%
|
l
salmonid

il

o

may be as low as twenty to twenty-£five micrograms

vic o Gy tomperaturces, although they
per titer under

Tavorotle conditions. Bl = eyenide
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@ @

concentrations above five micrograms per liter cannot
always be entirely harmless to the selmonids.  And
only much lower levels may be truly safe concentrations
in most waters in which such susceptible forms must
be fully protected from, any possible anjury by
EOERILEEINES

YOn the other hand, theme islacivetiingrevidence

L =

that even persistent free cyanide or H.C.N. concentra
tions not far exceeding twenty-five micrograns oeb

liter 1n weeers net clhesyice serirougly ol luees!,

are incompatible with the pereistence e cngh e

iisheries .

S@ he pubs is at tuenty—Five.

Poelsuicilae L seundeel toEme

cancllheerd chel evidence was et iconeliushitver

Cigne eee s ol i s st certtence’, Wit hami

4

s fthe moSt signiil e ol ave i o ea telit h ait ey

L P8
Wil uenie e fdein el el e
Do e ul it s

Dp e

Braleraoll oine=halE e walltles @ Ehe lleriose Liey »E demonstratg
aF Fecdiin e U stlidy dee yolr Ehiinkie -t ] e kcm i o el e Ule
they are

are unnecessarily censerveative?

{

MR. GREENBERG: Wanle s thateisianiunifaim i gue stnion
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(AR ey
ALBUQUERQUE, NEW MEXICO 87102
Phone 247-2224




oudoroif's ten macrodtai.
cyanide. The Bp.B tevel
and there's'no way el cai T ~ the two as being onee
half, or —— I don't think there's vy way you can relate
them percentagewilsc.
THE WITNESS: Thank you.
Q Well, ig Eleait @ criticism you would make
of the E.PUA. study: What b enmiehinl Dbl s e have read
it, and what they say sein Ly St il e ad b MEvaniide
concentrationsias Blowie ten M1Crogramns
SlED el ansc IO Ll en
o sixty-eight of the EiD A

—~

o ) - < o s o e o e
RG S e i 11 Sl agrapn 2

GREENBE
BENES &
a7 personal oplnier i s M epanien

caid wher L.Lirst Eant ol iouss

With whatipoint co /o diseagrea.

LHRaE i leve e £ XS CEOGT ARG

oo had eduerse ffecte, woulid

ot the recommended maximum
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PazelOO
concentrations at one-half 4 DeoseouiEhatnlcit ho e aian
Nreaseonablelsten s toiit alier?

MR. GREENBERG: Fer 'what ‘purpese?

MRS SIE S dealnngiin connection

with the cyanide.

MRV CREENBERGEGE: N 0),  HECie Wineht PlepoEE ad
the level set?

H EWAIRINIES St L cle understand --

MR. GREENBERG: AL meeun, Eoeile @riliteris Wnie

are referred. to, or whichi is what guality eriteria for warer
is adl apout, theirstandasd. ehe nlguidellines ol o

different dims and differentipurposes. So . F think it

imbortantethet Ve 2 Sl By you are aimi

sroatll wloi@lol wolliel he w @rilteiria,
a reasonable standard which will

alilow S op Eron ikiow

understand it

GUesthian i aicn te g

<

view of what a demonstrated long-term safe level
ahiclementiiniwate el varions
insthisieaca it Dretecticn Imonie fisheos may b

any consideration of

cconamic effects 0f achieving
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Elieie , ©F Whekcewer .

THE WITNESS: 21T aght

Q That's my idea of what the criteria is
intended to be, and I am asking you whether you feel "itls
unreasonable for them to essenticlly set that leyel at &
value one-half of what they believe to have been a demonstral
ddverse level "gf ‘that 'clement?

MRESCGREENBEIRGE With the qualification 1 made

before, ‘that {he adverse level 1o iin Brop cyanide, and they

ire talking about total ovanide. ‘oo I den'lt thinl your
one=halli el iai v iCharsoter | 5 anl ut  if'wvou ‘can answer
Ehatliguestlion " Doctor Pannak

that quedgtiocn.

teolcomelent swaltnEalsiilit — oniict ot e

Wien 'you say that el ore i o blorel &l
individuale appevently o

do

on Ehe ‘cenmittec

SIEE ML, chenselves, conducting the individual research

-

cadmium. T couldidust as soon have beorioni the copit o

anybody else who was there. What they have done is goc

ARORSANRIBERAS THHESSIRN & (CHORGIRAN Y
(:1‘7:'4 raf Cowrt /I(H/IVHL" .\.I 7«"1’('4"
IR raaas Y AL
ALBUOUERGUE SNEWENTERT G887 ()0
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through the literature and come up with what they think
is a judgment.

Q Bo we not have -- T am just.geing to.speculato
because T don't know who was an the committee. But I wikl
ask you, since apparently you do -- don't we have people
on the committce whose expertise is to do just this cype
@ ek

A Yes . pand thisimaialso myio¥periice

I disagrec withitheir collective gudgment);
and I am sure some of the people on their committee certainli
disagreed with the “tinal draft 2s it was deavn U ST S
18 truciof any  largeiconmattoe, s 1L deeerllll | There weire
Sl G el e

Well, vouisay that ‘this is yeup . exper dee

el e y one work in —-

A all Ifam sayaug GTskbhat dlam qust as wol
gualified as the twentyior thittyineoplec whe dils thyc i nte
nonesof thesce people wrote any of the articles on cyanide
poisoning which are in the bibliography .
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I am here aseam expore and i am giving you
my opinion.

Q Falrienough. “"Fair enough.

In your paragraph four, near the top of page
Eeniitvoulldnidiseme S worake ke i for both cyanide and
cadmium., You ‘had tissucs from fich analyzed, el erpiesuseE 1y
it showed that there was some cyanide in the trout?

A Fhic 1s corprect)

0] Now, /you stateithat larger quantifies were
found in the trout taken above Melltvicolapheiiiofvonlinican b one
the Pope Lake discharge point?

No, above

i@ @ ol

sonl eoullel well L Eren Lihe B, Chiore Wwes
detectable ibackground 'oyanide eohe ciezie o am e Blecl Rilvean
e sstime SthatEmeansh thle re ¢ Ledany: cyvanidellin
riverialoventiie " Nollvieorp pleas
A "Detectable".
assume Sso.

Iy take i1t the Wish = “how didithoy =il o

taken ‘above wthe  Molycers slant,  how de they --

Lodonit know!l Thereimuct have becn scme

1S

cyanide above the Molycorp plant, which they
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incercerated 1ntEhclisibady

Q g e b ipassibleitliarithe Seiare SthicWE ot

back: and forth, 'and'up and'down thel rives

aliline neealichanecy
of Samyehiings Ehat swelid
Ca ey Enangl,
IRLISE ot S(omie | SElheciel onf @yemice Ssowe  the Mellyicern pileinit
1f you look at the fish tissues that werec analyzed and were
t illem sloewe  the Mellcorn ol smit

Di1d this phencmena show up both in August

ceniicssy,
ENRIERIn O el Dt s ek e v s S ol el
to another scientist -- an e b e I e Bl e
On August
CRM T CEOUEans i per
OniCepltenber
than fole microg&aa- Sicne ChE i
Holyveorp, "one kilemeter above the mouth

Shelat e o)l helel L e
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Paget et e aiaie )
M1Crograms I Grame et iy LIS sl ‘ nESEmiEenbe g th
ic@ e, chieke were loss an, two point three miecrograms
Penliaiaams oiillclisyils S e
Those are the
Bies IOl lalehvaes it 1ol Sl

arity between August and September?

1

Hel sl SRRl e

What does th 11 anvehing, suggest bo yone

Ssa bl ity bhat there's

have reason
i} —~ 1~ e o e ~
heloioerae 0 lels
Uiley il
,

5 :
acenmun abes

he weryehigh dovel o
same level, and if

‘ound in September
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I=s. the
Fwen ldnite
—= you . happeneditcicateh diiFfore i & f) ShE

T

T Swonildniies = Sl iicdln et o e caulliaitc SRS

1o ignive Vel heses den i ndi et s S e @ e
Dotyeoulifecl e i remiidata twi sy eliia
tremendously wide variation, that really we can deduce any-
Elnel B alll?

A I dent Knew. I Eamigiving veou tEhe se tan allyses
tor 'whatever they awve werth. IThe point is, We did cget s iah
we Molyvecorpiniangust that ' hagia hightconcentradtaan o

rdeiin  Eh el sistie St
Vhet were &h; as lon /e have £ Yol ==
nulat o eli o uha e el Ehic lConeentsac ) ons

wencl Eound e e Sldmiani e S c el o e bl

=

UEINEEL s E

Algust 5 h 90 DU Eoblie Eeilicis drom e

Riituie sliah eve M el e e il mi i point one mictograms pexr

ofdry tissue. ‘Liver, boint nincteeniiibovd thasitich

hatehery, a collectiveligannlc orimtsclel nlu il ivartianae

point eighteen micrograms '\per gram of ey tisshe, cadminin

i
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One kilemeter aboveithe 'mouth of the Red Rivo:, ABGUISE  Shela
to: Jth, point fiffeen vin themusele . 4 the Lslszzie , P inE
thirty-six . @n September 9th o iilth, above e iZeorprimils el

contained point oh for eight micrograms per Blicehm ©NF  ©lEy

tissue. v Thelliver ‘contnined whe poin: twenty-nine microgramls

£

o ldisyaithis Se

One kilometer above the mouth of Red River,
same date, point oh three two micrograms per gram of dry
tissue. & I@eMlivericontained point ione i micrograms per
gram of dry tissue.

Those g & @l eleieal I e,

cellibhy oLl e sl

Sulmmelt e n et Ee

gl Bl caleln

But 'y el to) gl B much il ssue
can. Cyanidesin aibiedogidcal imaterial et ver
to analyze for, and the laboratory told me, howevef

have a brand new method, and this is why they
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areiable to igo to thelthird docima |l coines.
MR CREENBHRE: Uisdid tevanide  ivon mear 0

A @ 2 cimaiom

nilkewils e,

Lhasiiiclcorscct

Ve St e i e i e S A e Talsh -ty

Station.

Andithen 'the teasulis —— wal], yeusgu st toeis
PoEhN Bl sh Pamdl put it B Ohieli e Samplle ;i veou see?

Okavw. " And do yvou have have you formed --

let me stay with cadmium a moment. We have backtracked.

Hezo Vel sorme i Inior c@ witens e

o PN -0
have  not |

@iy albeu il th

slenii
Laborataor
MorL e nale eIl eeiell Lo et s Ye lon R anile
those 1t 3 aime i o ein et el e e comparable J
laboratory is different, when

= Ulel WOIE B inelLs

1
i

ouaht it e ¥ e acletshinier el
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Page foi iy l 0 9 ............
back on the cyanide again, the recent sudy that was mentionegd
on the top of ¢ > Elsie el Sey s @ sielely tliei is
recountEecd . Es o Jiaehiairelicccounted ant Ehe

Doudorne f &

Deudemliof S8 oS rideonrn &

Wheniwou = thoSvery topllinedhere

about "free
amanttet e tlne tdeotbacl,

Ehe lezenig

Doudorof &

L@ et e

and s n gt At i d o

e tha i
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e nonioigd Service
L
EW MEXRJ(YB10)

Qa2




now? Cyanide or cadmium?
0 /€ e onclude what you are saying on
E@E @I Pel BEw, e
of free cyanide
exXcess of twenty-five micrograms caused any adverse
zie alllly ele Elngie o

A This is the way I read it in Doudorhoff,

What opinsen do vou have, it any, about the
popsibl Fity of the effectis of Goacmium anc cuzanidesnint the
way working together
@nelvenellitis el alien alllone 2
lidon't know whethe
mutually
partlenlanllv shnee o0 1C pends 'on what chemica
eek the expert
pinion of somelchemicst to tell Ganho

0 At el seeiEaliite e walell Slie Neitdema Acadeny

.

of 'Sciences! T1972 publieation Bt Qrbtel Lol (@l pamaia 2

A This dendl 720 ANe il hagntt ceen [ENSISH

S LTI a B e
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Tehomlk et s

Ohvel B st aken

lididn¥t bring along.

&  —~ 5
4L

o ISe i 4

Q I

EinaLInUR

in that'publication that ithe effcels of

thick one which

tg zay that they gndicate

several elements

together are often additive, althenghinot always, as you

indicate, and that in absence of

whether or not ithey are cdditive

should be, for cafety purpos

T)SI

Would you disagree

ey e

Al eEicnlibin o

Nefhi i havc not.

Have vou done

any

RN AR S HTE IR

General Cowrt Repont
GBI L ieras,
WERBUIO R @ U E N E VNS
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Phorne 247

should be presumed

)

A
<1

SkpeenifiiciistludytoRde e rmine

that they should -- it

EE

with that apwroach?

I ah

Bot enoughiie

(&)
G

P PR | Je= N\ — v 5 £
apl e’ to el i et b ot
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e

leave e ecadmium cne

Sielel? e tlhie il gin
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Bape it eiis l 12 ............

the ‘trout hebitatidy the keo Rivory That is, have you looke
specifically to see -- to make some analysis of the nature
OF Ehe " habitat that woula e
Onlvaiinasmichtacil can compare it with many,
other trout streams thot I have scen. And T think
aisimilar opinion could easilyibe Sorncd by gy qood Fisherm:
0O Lathank v dndvour 197 study veou hiad the

=rvation that veou weuld not e ect it ita haove ‘alllan ge

Coieizeei

vDo you still ——

In the pent e fithe iniver 1 yias studying,
Corrreewe s L osieaelk ot

And that was the part at that &3 from --

fremthel fish hotehor

EIOICIUE el anga

the flower part 'of the viver bl w7 i he fish hatche

B romiiwinaie I oh e S Bl P loner ot t s

thore weu had o h o0
but whole series of small deepi'holes, And

S0 you have the opposite situation
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Vo thave an

A Fehal
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S

ot too

@ nNien Eon

have

fishes
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clanall e

geesl oy

the

may

stream,

Wiom@iEe Sat @i

In general,

Usiesttily e e i d
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wlae ! e e e
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that subjccko
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claEit

De yeu

the Bishiand Wildla e
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They
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1 thought yeou said veou based that wview on
what 1I'm tryang todrive at,  de yol cencadler tiiat ooy
WIISIENE  (CliF - jourlonan Lir@iie B

GREENEERG: st B s @llelnaiEy woaleln ele@tiie=

There jare several ‘reéports in heic on eleetic-
fishing. /Some show more brown trout than others,’ Some
show many -- one shows nincty-secvern percent rainbows and
three percent browns, Others show thirty~-seventy, whatever

ale S Andiithere 'arelvarilolsiivenont sl e re o T e

no way .of summarizing. ' They arc Ltaken by different

diditerent b e s ol
upderct and v et

Love liion A lewve el B nelinEeo Rl e s e

e Sl e o

@Bl e e el lle bl cloy ol

ben it 2l alillov e e I & al

aschahllc b cowmt rou s,

SR EIE Lo -
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A I don't know. Brown trout have been stocked
several it imes i ibut ather Mena =0l you read this ‘report
I also gather that brown tiout have not been steckod

for et least ‘Five vears.
0 On iver, wspecifically, have vou

made ‘an effort toldetermine what Vi relationship between

M B e

various levels of stream flow and the trout population

maghit ihe?

=

A No, I have idene none tof that.
Have vou ‘made an effort Lo deteriiine mhat

Streem flow are desirable to maintain it as= a

Qleay ’ Je s tem d i) 2 last few weeks
G ahanco ol o Hlow S e mviicle

Dupblication

1
1
1
]
g
3
1
3

12 inal slgiasl

would behappy to 'do that),

Do tvou mind, Garve

. GREENBERG: NoO
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EXAMINATION

GRESS

Doctor Pennak,

Esitandingien

A

(6] follieuaalityy iy EE

Some of

testimony will be|

Bonicxamp e i how

Gravel W cdiided
and small

im gravel,

medi

N—AnchEtelone bl mchi s

lf-an

e
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oot el

PaL{(llB

Cowain e

Tt counldibe o ceacilhac Hemanam .

glamroiEe. ekl Silue s e

E@imns . I SulgpieEE well eueE
pulcendiinari livPlghenBwelare
we talk about detritus, we are

tlel ot oiceumiclnes, oultl (i

Pz st e R B g dewn it ©

was under the impression that it referred

doosEitunbid iy

el s e e R ehiis low il e

Wi el
A muelist o f G he Wi Sl
be caused by very,
bture some of
atively

1as neither
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DaAgeE sSE@ven
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» the summary of your proposed

testimony, ‘at ithe wvery topy the filrseliscnteiice ssavc’

"Genera appear in greater abundance,

indicating “biclogicalily
lelleemenr! weteir isip L8776, cesn wn L8701, % weriledl.

What do you mean by the term "clean" water?
A Thisiishaiterm thats sed by envisenmentaliils

and refers to the fact that there is less suspended material

> +

Inithelwaten lessisedimentany i llead?

Q

Ea o ae heine ST

v 1
{

it g veCanlse e @kl no s e Rl shilal s Eht@ it o Ol

Ot elnng el sl il Il

S O "o - 3
streams org

@ admiiumetn e

JEEICNCE, 1O .

A @Ol there Sahie e wemr b.s! i Il e secieblies

et isir el dilbnE BN deonSialihzae hols R e fenc e s it h men

o
b
(@ROELY

Idihiave tollllogkitthrouchi my Dl o g as .
Gvanice?
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Rhielsame s i Eel e o i ayaniden | and taheisame

stsl jeeble out ey ) meiny meralls . Maey are i whee liteirabiee

but most of these are massive cases of pollution, where
anseleccktnoplidtang pilia
sEuffian
EelR il ner  BloeiiE £
aware of
Absolutely; I am unaware.
Is cadmium concentrated through the food web?

1L leyey 'aE sl alit t g aaein . lobie L Yromllel  estseeis
What
RIS 5 Glejalilin

e S e

e PAEEl ]
B0 T kel eieie )

the

analvses,

speculation.
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refer Sto, Mt Empisicidatalicuggests

eXi1st 1n streams withltotal

over a considerable period of

WouldEveouse l borateiron St hia i et a5 T il

Would you Lo ChnE e

Please.

@ne s RE e CrandelRlIve s i anothe i 1S \SouER

Many times an the vast EBhev hove dischiarges of

somerdsics for monthc on end iand o
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that!s a minnew.

You
TERveouliaEe Siaishuinglontca

brook

Doc o

me,
Ce Rl
in the region.

we it ol g

founteen,

i Uit e icie i -

I A ais i mor

Q

dafiferencclibe s

but we are tal

New Mexico.

sloieiie . ta gl Al i meat
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See ,iseol it dependsiwvhere Vo are.  Now,
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from within the strcam. ' You indicate that there are (CEEEE L
obvious ‘Characteristics thativou oonla tell one trom the
other. Would you explain what those differences are?

A Well, let me put it this way: in most areas

Wlicre you catch wild: fisl orond yvelricatch fich Ehck e
blanted six monthe ok o vear previonsly,  those rish wild
be thighlsyeclored it i apiit o L now about reinbew trout.
0 You are talking abouts thelskin eoleration:
A Absolutely, the ski o loirelti@n, Taeiee wi il
Ht ‘red dots, bBright
recently
ka1
unknown
and have very

e S G IRE s

through your sporting magazine

d Sticam, Sports Afacld s an of ihauedicsi o] picturps

@lnbowtrout s eand i taking all thodc pictures

side-by-sid You willeefind an Enormous: Tonge of celora

they were, where they came
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Let me follow up with just one guecstEieon:

c¢an an individual trout wvary in

1 color from day-to-day, or
from hour-to-hour?

Not in my estimation,

]

ana

It may, however, vary

in a matter of two months

@sxamp | G c @ e T vervihhighii st v e am s

in areas where I fish.  Vou Gjeic @ Eilgh

encieh  ihc

Winters, 1E sy be Eaang s get end ‘ot the

brightiy colored course, 1f &he fish hawpe

tsibrecding gerh

colered, because

oty 8 o W ~ 4 e ~ ¥ .7
i ppare ntlivilceme bl oy

shamibanclin n et

1
}

e
ke G )
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usablearea, ‘offwhich 1 den't agree at s
Inderdey tol explain this, 'F would have to
go through some preliminary materials here, ana el yein

what I think about a trout habit: 2SS oppoesed to the

instream flow measurements and the hydrological aspects

Why 'don't vou go dhedd?
A I read these documents over, by the way,
with considerable interest Bulliafter (dhad read ithemovern,
Iisaid tomyself, 'What oo inistre-m filouw determinations
mean?"”
And T imeant tinie S Cieshydrol oo cald
particularly ‘the biologieal  soanse Eheneiu ol o
hydrology,
hydrolegical
bascd®chie fily

Benenecs e hat ane

evis in hasiprinted Jtem,
Ilow recommendations.
ow method will not predict

lEpEodUICE e nile Bl Sl He. also sayssehat the
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distribution and Ay species is related by
varving degrees to all stream F

low hydraulic paramecters.

il Sloit i opbisre Il

WALElel EInEE EeuE o moment, but
the  fact iS, there

are many other factors that determine
whiether sor not = fich is PIEegERE Gin 2l PEdEE el

by measuring three or

four or fdive physical parametcrs of

the stream, you have by no means determined whether or not

it is suitable, ‘or whether itetorms o weighted usable area.

PO streamside vegetation is
enormeusly import

k S, el Il Bawe loeei

emphasizin

LISEINEEITHE e

regime s ——= and vl o

el e
@UOHBES HEIgUe IaRbigamy

Uhic.sense that thear EE @t

wnole continent of North

crdeouslve importane e

S e
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af the trout habitat

Andiecr tali il g |

whether ‘vou have o bottem rfabos Elnens o ' Savi S el

in' large stoneflies or whether it Aisislolhiiy Iy EER s S
sl LAl L of e o llantlentiin thetist oy S dn s e ;&
It lshimperative whol you anelade, in Mo dsSur i
Probability of use Criteria, many of theze other narameters.
Now, ‘Bovee, on page 'a hindrcd. an Four L aaw s
‘Tliwas mever our intention todcome " upwith

that predicted fish o el dome o 7

Well, Sthat's ' Fine as ol : S alels Wl e

Ehd s S whole elalioe as

there have been

lnlaunicly L eam Ealiniel Slceie e ine o

measurements anc
shouldnlt e -ransportzd into
On @ oEher ham taindithat thiore
Shteorelonustsl Bhisl L ffeezes SncPE i dc ey
che hydrological meie@ie Lol ag indeed, ‘tealkan oot el s

LI predictang use €riteria for the almonidac.

s CLh i (O YE
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I E S @ Al

As I said simple

£'s governed nEE Jaeioalieeie

to have Dilace it ol ha dici it ilc e tothave

= e

Vi e o Eh et s o il 5 tolife

EESE ,, el o loreedl, | & >xtremely complicated matter

There are many, meny ecological variables inmvelved
Nows S Flilvie ity e e
and

€1

wlnone s

media

Ehoy
v,

Wi s )

groun them
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tively similap,
By the way, in Prewitt's E@poicit , Il BglirEee
with him in Seyeral instonce He ; for example, that
the Red River

waligle Elaee . ge d and two ai "There is nothi

unique about the bic ghdire st el i ver And il gosa tong

withehimion thot . i aiscralght hie problem similar
i£0) MEWLY  ©EnNEES .
- 4 e & ) iy 11 e it £ 0 2 3
Number thirece > said, 'This 15 not a spawnin
stream. L And I agreeiwiih Boin on tallz el el Tt oulanlon
i believe he was talking about the lowermost FonEsmai clc
He also savs ondihc next Page, page a hundred

U freasett Aol dl sl ~ 1 Gt 2 el i " - 5
Spawning could occcur in ¢ strcam And I

3 itl o

2 lopg thatiii -y fter look)ng

at the computer nrintout and cveswellinalclce nei i hon pick

= o

papersherct, S whiich iis Lresumably based on the --

orfdatadihari e o hove gathered
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Uppl - Rl iele e Leloenra ey .

Before we Lo Eiaie , ekl Jaiiere I et Lindee
chis “form, pDarticularly b me draw vour attention to this
Ve cheortlcountihcnet

You have wopice ol thicl don't wons

Q e si
MR. GREENBERG: JliEgie fele chid meconre el e
identify what 1hEie,
BHERWIHINES S e aiE == winee Gle von et o
tlhatee
MRS CREENBER G Thils' as theicomputenr e ot
welghted usable habitat, based on three Eeplllcatalons

2 2

S s

ndicate
theoeltwoilisy
puzzled
ey oot e
tWaanEs asy
gedingite bicher vaboubtialvodoon i o
take EGC ehrosE 0 Ol o il le s ©f tine ned! River |

these are reprc of “the Red River),

oitlie Waligel islestlll Bt wene didmetrically opnosdl
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the brown and the rainbow trout, I simply cannot under-

I hope the Tnstream Flow Group has an explana
Eene | Al .
Hchaclils s ‘curve down here, Which T coo
gocsidoun, and herciiis fhe cami chvve oo for browns,
and ‘the thing goes up. n the other hand, here is the curve

here for rainbows, comes ¢ ike nd straightoen:

and here's the curve for 3 andithe Sthing goos deln

cedelice Lo usalide “Habstnt . And ] don't thinkiithe

Ut are cervalipnlyv that differant Ny e two parts
ekl i
Now,
& Gont i phiim
T sl g raldh = jradation of an cnormous varie
S, ErEei alg beainniags Up in tho hieh leountry |

moutn, aeith wel iy sequences,

here and thore
GVenyiihcre aand e = And even then,
SO many exceohions tolik thar i aag e re G
Instecad el elbee | E i

Femerickcel 6 weabile helb s rather bl nkgEa e oh

moving i around s ione ot de during a twenty-four-hour e LG,
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vouiwill fiandia of i oh
of the day, maybe very much of the dav, but aticeher
uring a twenty-four-Heur peiricd, this Sime individual
scrounging around in the ripples leoking for
there is ne reacon why ven should Fnock ouc

percentage of this because vou don't think the thing

ought to'be there, and merely by a sewies gf hydrelogical

measurements.
The 'same is trte inia oyt of o rough compari
reference o human beings. Human beings have
amount of mobility, we don't Stery ln Ehe SEme

2

the time. We have got to have

Ehian onds voom on our NoOmes,

Tl e o N y 1 Y v
Lheiconth i n e e being

ocirological way.

SO liEng

ROt going to draile with
Nechanismsiiandl so o i s e

MR. GREENBERG: letisaden 1ot hia.

This dg informaion pdners hunbens four
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A R D A AT b L S ik St 0o

first jof valll aboul pDage -— small
Roman n L fiveithis diagr by heme, this clascitieation
©F SWoStE
N deonts Ninewy

numbers, as we have

place, number two, mud or St

EOUhe Sriwesin.  IihlE el
S el ©F L Se T cillaszia pe el ok Stream, in any amount

EUONY Imisne e
Number: orne /| plant detritus, and number three,

substrates. You don't

on, but more specificalll

four as characterigzine

in betwcen them.

@i e s

Bottom. Veulcon

Crc VI CeS
Lericule ito aome ugl w0 hmber that has any meaning
-

w 0f the enormous variety L types of substrate hae

the thingd .

=

Maybe they weuld have been a little Bit botte
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i €. they had listeditiic

productivity for the traut. For example, the greatest

Producer here, from the standpoint of substrates, is
cobble and rubble. | Whicha b you find the aquatic insec
Second most productive is gravel An 1€ 2lotaibat
studies in the literature on this @ginning with one that
Trdid wayback Gn 8947 0 Thirden bundant is number three

plant detritus and Ohglelcianl@ naurcie el Bounmthi cilioce

Bd fthiwould be be s Weey Jeplizieeinly . Salstiein

h is likewise V.E BV A ren s AT E

18 another kind of substrate,

3 D hRe 3 v+ 3
SEamnepeimta, ehn:

s il
uvpudl¢y
- - ~ ~ ) e —~
nevertheless, substrate
s 1 i o’ & -~
th the determining

vou have rootod

Bl Ca ] wet el o st add ahy S
Dercent.

Soehatithis ‘hac Haon : S nZzAllemenits

bels  andattempt, 1 think the authors have attempted

versinnlitvi i the thing with reference +o code number.
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Now, 'lct Cox at page thirty-six,
Bave it S ehictify vt granh? Rainbow trout spawning.
Look at the upver left
fect per second, graph gains probabi
Iiquestiaon the aecelliidey Yot
presumably is measuring the veloen e oo f sunfacc eurrant
ob gt least ot ‘aldepth halfway down from surface
the bottom, Actuallly, “ipn  the Gravel, yoeu neediond v dfveay
VeSS all il e e i o ey getiva long.dn the wmann i £1ds

of fifty centimoters Ber hol LaCgrave L S e Ealllehne

apout a water over the OficEneell

e - L bee + 1 4=
Exila i liva EIE G 1

where. thare is

veey slowily s
come there to sbpawn

Soil sdont fiiaeye e i i upper ileft diagram

COEReCE with

therc may
the vast majority of tishermer oon AW a similar curve
for you, based on their De

And while we > about let me mention

HoVery seriousidtem wikh peforoe to the whole business
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A trout does not, gentilcrien, Tequire current
B o it s hisvory Sileantl oy brooks, browns, and

natives are taken in tremendous quantities fromn lakes,

reservoirs, and ponds, where Thicme i SEn o meals sl

whatever. And to infer o chils series oF REP@ Rt

trout must have current gur g Bl el mil e simply not corre

There is onlyione tine that = 00

a salmonidae needs a current duarina:hEe 156

<+

-his is when it secks ©ble, @ Sl sl

)

In other words, ninetv-nine D EeciT e il o
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(o]
n

At getsialing Beaut iFud [y igiehnl oy - gl

T e L - Je e b S s = e e i
SO Oae ahlisie e sl S Allniclis e e siainidl s e o LD o)
wan delaie | senels, sl ege BVIe e ) it e o hvere et

Da i C i Ee e

Now cowenl ey Seaniillie |1 st pref
Cuzrent o

ldshalsiveulhion i d hvos o Glal e E ol i
Elige LRl e @leiony el ail casainel s U E pom s own o

Here 15 'aremall, wide Sreaiin o o
aceuallv iiihere de ithyouoh oy WAHEN e i g
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mueks swhich, ) aceoid ing Lo report, isn't very good for

sure, wouldn't you?

down he

current up here, maybe two or three or four Feetipels

second.

THE WITNESS: Yol weillel ke o lhwewr, I am

re,

Butoyouydon 't Find theiddshileaving this shlloy

230k HONOIG J e

—hrough

the

bedroek, "or il damiitiespnd: iEis ah organic

Eailg laika &

KURY : recisely where is this?

There is rubble down here, there is a current

andethere ' is rubble here | and there is 5 PhEEEEY

up here where
bappyit o’ st ol onn

24

eilthiar @F ithe

Eneiaie 2L eiseue alke, avoe 2 Eiselt
g SR TE AN G i e e ve have
any appreciable number of trout

ouklet doingidown toln giEave IS S RaEe it eh:

Eheildimds Ne perfiaps get a few going up through
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i

much in the way of Seemage aen |

1

@illelle ilsome o the inland lakes of Nevada. The finest +trout

them all the time.

laving in lakes; most lalca s iie couicge . gom e lheie ey

alic .anlet , but byithe oal token, we get some coming down,
wild trout coming down that inlgbiinrovoun Lakeid col W h ot
we end up relatively E el

So letls not kid ourselyves about this busines
Ot enT et iR ol elibhere G A or G e e in streams
where ithave el o0 RNErent . but (todput bt iin o more
pESctieal SEnse, whe Lgestubrown trout in the world are
Calght over at EBoho ——iafm oo in i Utah, Plaming Gorge,
the! biggest brown ticut in the world, thirty-three pounds
ChiohiEoUnce s

The biggest cutthroats, of course, are gotten

L Have ever had has boen in Alaskan strecams and
Cle e Eamdl Ehiaan i Cwo—p OrRit e
foot pools? No, e find Bhay ar cidepth o f
ln Weiny cleisn pioe
MO Gl S

and you woen't

bettEom, Vot sl bl sreie

Now, going back to this business of trout

DR a e et e shiowes Wb
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there are some lakes

you get a seevage

areas where many of

threuch

thie

shorelines are gravel and

cha Amcl e S i Ehece

CEGLE  site alole o Cpevma, enel the

eggs live very nicely in those gravels near shore. They

don't need a running water: they have UG e it e

gravel, yvou isee, and it doesn't need to amount to VAR, bl

relatively fast. @n 'the other Hing, YyOou may measure

terms of centimeters per hour,

Lv—-seven.

WwiehE e o ience

treut i hecalise tEhe

S Eaatie
S e

Cepieircle it o

leng, “loncitrge herman caniglve you th)s

BT o bhewiE course in stream briology

e Sl S et

O

the preferendum of’ the thing,

e
sy,

especially during 'the ‘summer, is sonewhere

around sixty

degrece. ‘The winter winimen o bo SBEe, e ot thinty—

twoidegrees. | Tiwonldultiout th o ourge ae o O Ehe gt

geEnan R bow L ontE ok
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about eighty-three degrees. 1 think Ehat ' sit00 warm for
dirainbow trout) dnd LDk any radnd Edaenblie wal UL enveniel il
it, for example,
with brown trout, which are adults, page fifty-nine. And
those two curves are almost Jdentacali it Nyl Seriously
doubt whether that is true. The brown trout can get along
in waters which are considerably warmer than does the
rainbow; yet, these two curves can be almost superimposed
on one another., Just very smal differences in them.
Lithinkidon thettainbow o the temperature
i too high .
AgiEabiay - L Eloya
any fisherman
makeup down on
Lo tior nage thirty-seven seyiouslydoubt
significance of that eclurve simply becausc any onc of

Us can .cacch trout where the racelis Jlneet Dhre organi

Take a beaver pond, a small beaver pond where
JoulhavelanEporceciohile clirro the botbom 4s silt, the
bottomiisiall organic matter, there is no graveliwne rubbiias

no nothing there. iidaaly, - Suetie e o Jlte @ inbhonshin
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populationief breok trout v

7

B Bapcnt e 142

1l getialong perfectiv. well

under such circumstances.

S0 L amiycrviskentlo; : IL sa, slgouit

shbstroteras it's indicated here ! dlower left, on page thirty

SEeVEnT

think I have said enough about current
velocity already, and I have emphasized the fact Ehat a
trout actually does not neced any current, except for a very

short period when the thing¥istabout rcady to spawn.

To me, a trout is highly adaptable and highly

mobiile 0 ile miusen 't thinkliios 0 staying in one simple hole

dowhihere =—iand buitthe ag 8 e ey el Elobille o nERstEe

thel eurrent wlien Jou have = dcep

o~ ] e ~ N el P,
Ehat 18 ey DEE Ak ¢
i 2

7

Passoesover sthe ttop of the ' Hole

current a5 almogk negliglbile /hich ise s Sl alcle it

factichar it poue can et dneh e lake

stay behin

Bl S,

but they come S Enevih e e Lncthel sublbie

oeucwlien ey dn ghie earlyviomern ino he evening. ' And

such things as a brown trout, especially, will forage even
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in the middle ofithe might 0 AL many people make a habit

of going after big brown in both streams and lakes after

nie g canlk,
Lt docsntc make lonyidil Bl anee oy brown,

particularly, what the substratc It may be a mud

substrate, it may be a streanm overgrown with aquatic

vegetation; so much the better. Some of the finest brown

trout fishing in all of Eurove occurs in streams where there

i1s gquite a growth of rooted aquatic plants, simply because

theredis so mUch food thero Tioeny eiee, s oehes WEONCIS,
Y

opportunists. As an opportunist, it makes the best of a1l

sorts of temporary adversities. It takes what comes with

/Snel el : Ulale el & nenEne

Ay
LV A TG

PhHow Bawa i Grande since Eime began:

1d «wyen large river

>
L4

orado River: the Colorado
for, 1 suppose, six months

out ol evelyivenr. ' once that stream clears Wig,  Yene

Collor eile i Bl eretit el 1ng there Phey persisted through
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Page il 4 il e sl
time without having the siltation do them apparent
harm.

S theviare tough, thew are opportunists,
move around, and, really, they are not Vemynichfd a6 Echs
abl sortsiof ol hev wer

Bnd o

Bltas ¥ sav, ideni't tqdostilon e i becuee

I won't argue with you for a moment on the Eeehimice s ER e

have been used in measuring hvdrology pa

river. = Nodguaryel withithaty wheatever ' But when
physical facieor=yand bry: to superimpose a

eEollleieilien on whae, in ausilelollic jolleees,: tasm, I object

vl regoond; L will ask

SeruEieelll ) BrF  EEie I ETe

ledanvelved dincreating tha

4 } s e
=R ey eldis cllie di

directiy bredictOficshipoplil atiome fran e

Bot ihere they have i, when wols taik about

a kind of gray borderline area here. One

oup disclaims, and then ever s ightly claims, and then
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& &

the baelogicst Aimant chilav s it g i1 goes over ever so
impercentibly dnto thellarea of hydrological measurements.
And by this, I mean the paper number four.

Q Let me try to put it this/way: these curves o
Probability of use, now, as I understand it, the E I ohat
when they disclaim ability toipredict population, o
prediot) that there is going to be & fiish in %' spot, what
they are erving e do isi ey something about how likely
itrissthetiitherelng e a fish in thati spor:

correct.
it —= Whertivoulgen (it e coitea L A you
rincaplc, 1 othink ' that Usiimplic b
I believein the Driniple as'wriiton

don't agree with many of the curves

abibemat
2kelihond oF
Dashebedng inia moy
e parametei
thehvdrologic parameters

andiiliceiciiat Stream, d any decent, competent fisherman
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can look.at alstveam, ang say there will be trout there,
there will be big ‘trout there " there will be few trout there
and so on.
in other'words, 'T 'dopn'c find a need of going
through a computer to prove what we already know. What
new info:mation, in other words, has the computer told us?
And I am asking mysefo that o 7 ‘canit convince myself that
there is new significant information there, L hat we'ido nok
alrcady sknow: | 1n fact ,tsome of the information is skewed,
and I pointed that out in some of these Sllve st
Seid that sinch =i idely adaptable than the implicatio
hydrological Measlzements would dindicate
variables that vey el @ne =
g Eledt i il o0 A
B emnica ]l characteristics,
constant, would

COnS e s e )

Ao - S > & = p Ut ; e o X Chbs 2 g N
tedsonabie i A e OIS e e o i e C S LA

5

L8 nothunredsenable i then, i make some predictisons abiout

what's happening to fish population based on some other

thangs that . are varied, e s e llgeiitie s o) deoths g

e st ream?

MR. GREEN I have to object to EIEE .
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thyew Hp " fich populatien,! and 1 ascune you are not doing -}
we are not trying to predict numbers of Flsh, ust pDraba 1
Ehat afu-haai i b S o pantiiculian ane 02
A See, this is the whole noint: we have got
a clash here between hydrelogy and bielogy, and we are {ETEA AL
to mesh the two. The thrust of my- remarks ds, vou eahnot
mesh them adequately with the few hydrological measurements
we have.
O Let me tryito be more speedfic. Taflatolc
chemical characteristics.
Al gy
Q Now, your work on the Red River suggests
therelic nosh ng wrong with cochenistevior the wator

fareae Sustaining & thou population is concerned;

clhie SIsieEiE e

inithe lower nart

Can we pisanoy thiasie 2 Ccase ,"say something
abeut the Probabality of £ naitaG in various stretches
that river  baced o5 hydraulic variables; what the depth

1hna particoldr avea Fob g e velgei by of ‘the water

18, knowing what the chiemistry is, already? -- of course,
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T

the chemisiry were bad, there would 1

5
e U

now.thatiwe khow that's all ¢} can we say something
gbout the relative probabilitiecs in: faind ingiiich basad ~=
A Sitirgen

= on bvdraunlic varicnl oo

Anybody can do that. Any fisherman can do

Arc you saying --
beez il donllin i oy T gelteolallcampute r to
look at a stream and Sayvi, 'Gee, this loeks 1ika o whacking
Sioeel TitontE | Sk resn, ¥
indd g e S h
redrimelie it e
v let's say aldiminuti R avensdget i liomw
voUu teel i hat Ve oo oo o . i out
vhat vou know
Ve st
=rolreellling Usiwhor (difte onet dt-ned ]

marge, 1f average flows arc cut in halld on the Red River,

JUsCiint Uit vely

dather fremivons -

Sepoeisic Il Clg we) Shie

HOWARD W, HENRY & COMPANY
Grneral Court Reporting Sercic,
601 Tijeras, N W.
ALBUQUERQUE, NEW MEXICO 87102
Phone 247.2224




Red River now and leook

SUPPoOse ] Were toiknew thotiitia volume of

that stream was Going tolstay fhaon

some untoward reason the amount of water

1
S

Red River was cut by T5 % DEBRCE B

wer

andi ok ot it again.

It wouldn't take mo - dt

fisherman to Sehl, C@mrebnile . Ehe el PO

to incredase in such a sStream.
Q
water?
Decrease,

Do le 49

O e

well OV

Sy

2 A e iy

Qut

come

SEN AN o

@)

1

whol

~

be measured in a

S8, geelicleae whian

3

the dayliahts out of me two

r
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{
il
{
|

SO di ERe e nt
least

readsonabl yiisimyliar

the fallacy o F the

SyiSttem.

Let me talk about one other thing, about

decreasing

Rale G 2o

culone ieeik

e & iner che fash get

bitty creek above my home,

tains, dries up every fa

go UpiElicre fnex it spniing

bitty pudd

G rennina e
2L (g)e)

enough
3

aerated,

3
)
10WnN

@ hlcit

oo}
there's

L e cellzZainel elsellie (e
on the border between
fect Der cocond,

elolslinle 1L Selel Sm @nie

HOWARD W

General 1

L woiiel e

along

And" £h

per second, and stays there for a couple of month

4

a-’

about

them

e SO

Grande
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expected them

L ol

1de sometimes goes down to fifteen

(@IVATHEY

ol cometout i at

itsclf, Spoints ot

Fight o PhHeratc af b tile
three miles ‘up: in'the moun-
Tkl

lonllel iticEbhe iLpl EnOSE

raghit, Fand they

HEe e seonapillecOnc i

long as the water

N
(=)

WeHEIE/. EUCoNiE

IEEONrels ©n T

bringsthe boak along,

wenle s en clie Bile @rsmele .

right above the border,

fifteen cubic
as I

leighe (O,

A Ewalllscdiaeress




Rio Grande without getting

Yet, we don't worry about the fish ponulation
in the Rio Crande.  We keep on baking out all of our
drrigation water upstreanm.

Bo all T Bm saying is that fish are highly
adaptable. You won't exterminate them by temporaridyicuttin
of Bl theiriwater dsupplar Giheghaiie get:along. - “And you montt
exterminate them by cutting off most of their food supply
Toll aisurprisingly Tune £ ine .

Q

would say that the bost trout streams

2t have the most constant environment,

flow, have the most constant chemistry, even

Mo stconsSEantE S EenDe rat U greater © werianiionm,

the more ecolepgical \impositions HMOUSDUE e deisanic h il BiiE

thelpooulation youlliave there will g ived Spitelof those

Why ‘don’tivol lack on page thirty-seven of

this paper number four: there is ' curoe drawn for rainbow

14

trout, adults, prdbability of use for depih, andait findicat e
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Q
has a high probability .of one finding fish in such areas?
A Yes, that's correct: I have no guarrel with

wasie 2ie ey

0 Do you have ‘any sense for how theselcurves

were derived?

T don't know,  but g fisherman will tell iou
Ehat thistcurve s
fintothcxlveonrdchie

-- won't he?

Mg euEge, en l

NoL,

Clinye s o i Cd

lsald b fene

calght ‘rainbow as deep as sz et But the poinc .l want

1

to make is that current is not absolutely essential in the
ife mistory of the fash.
let'ls take
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we are on the same wave length about what Ellis inctrem
flow methodology is aEtempblting ol do
Whot,d e 1 understand, they dttempt toido,

1s to determine from a series of measurements, and then
a4 computer Do grEamn e RzEemolate ffom those nezasurements
how muchidenth - how much area in sclected reaches of the
Stredam one i1l Find o these different depths at different
flow levels of the stream?

A That s corrcct

Obviously, the less water You have

Thatis right
= lewer ‘toale

Fhot ‘s wight

E OBl WGl
arca

e Belaial ielic vou wve 1 depth, and trout are known
e illke

MR. GREENBERG : L have to disdgree v want
a minute, I +think you dre hL:stating the witneos aped o

think vou are not chardcterizing Me . Pieeigil ek ¥ Eestimony.
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All:-he is trying to vredict, " wiatputting
into the habitat model the hydrologic characteristics and
using these preference curves, is available habitat at
particular flews. ' He is saving nethung atailifabeut iheow
many fish he will have, or what the probability of fish are.
nairiigiiconiice
gt @ eEieieanln i llen. Al
will:be a certain amount of square'fect of what he considerc
welghtedSusabilie Shabittatiiland st al s a1
o) Welllid ol veollll £ o ndiil t_—lle s's e niEniall 2w ol
have said you don't see how this method gives anything --
any more 1 nifiormatiienthantanviiEisheemanton s thellRed WRive ry
fisie pmans caniite o
e s st el destigna e
two areas along reem and extrapeliat to the whole
StEcammandiinig c it ivaineisthios e
have here in this cunrve.
average 'Iishermen, knows wheav Cemporatiipe
the average fisherman knows what kind of a substratec
s e
0 Bﬁt ask the average -- go ahead.

A And 19 varies.  The point 1 am making is,

e e sienernousiiinorre S thanl il i d T eoic e d e se i R icE

FLOMARIDIN RN RN SREGO N AN
General Court Reporting Service
GO ieras, AN W
ALBUOUERGUE NEW MEMICOBT102

Phone 247-2224




presumdbly, 1s not for the RediRiver  this iso for the yhole
continent of North America, ane l disacrec SJieisenaeily alele Al
0 Jle eieviling we eielel wish whe one P@AmEs

does the average -- knowing that fish like depth, and that'd
ansimportant habitat i forivainbey trou: ==

e "5 el -

-~ does the average fisherman on the Red
River, 'or can vou'tell ms ‘given'dlEfcrent flay levels,
how much area one has at different depths?

No.

Do vou understand

Lo say something about?

The original -- other paners other than this
ehoye e elaulinge Elan ¢

that narrow narameter.

andiBvwhcicl e loch et

i

upon them what these preference curves
AreL i toglcome upEwilthtawellghted Uisable area?
Sieand

Understand thoeneiyannic ves, as stated

RN SRR Y R R (N A
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in these papers.

0 And yvousfind Gt i ne use gt o117

A Lidon"e .say “nedlusesan ial il 0 Sn £ Rl E N e
little mse, of linited wse. @ do wot think thae  t 15 weril
the enormous effort expended in field time and computer
time to come up with such intocemation.

And to extrapolate ‘fturther, especially since
the Red River is planted regularly with rainbows == 5 thie
were a natural stream, I can see where yvou would -- that
lad no' plantingiin i, T could sce where et el g welilicl

more BoDlicakle Sr i g i hoytcsee

Well, if you were interested in determining
what stream flow levels would provi the greatest habitat

CEeU R S e R ¢

draulli elinmeode It e heliica = 26 glving yeuscen
of thetemtent 50 which veu have intelc
the extont 'to wHich vou have Varicns
Do you find that relevant ifnformation?
Yés, i @@,

To be SUreci-= T\ mean, &ho meore water we get

coming down, the more pools there arc Joing to be; the deepct

FLOWA RIDINNGET TENRNE SSGON PANY:
General Court Reporting Service
601 Tijeras, N W
ALBUQUERQUE, NEW MEXICO 87102
Phone 247.2224




the whole stream is, the larger we made the stream,

more productive it will betome -- even though the people
sailditheyilarelin ot conecerned il snliehcinedu e shivtEviie fElc
water at all.

Q We llh tillec me ==2i willgive \yollohe lexXampile
geimgtthelothc v larouncs sl cemesniinaiith a BN eNivIRENIE -0
sure, 1loves to hear -~ that there are certain -- the preferepmce
curves indicate there are certain velocities wliich get 'too
hilghy feon theliti sh Shag ght 2 ihe rellar e i sonelive locitlesichat
thienmidaalbasclcuggesEsiraninbewiies ellsill - eon it hihisicuiaves
suggests that rainbow trout are statistica Reve o und
beyond a velocity of three feet

d e R hia i

understean

given the possipility that there may —=
that vou may disagrec withi the Suay the
based loniveur ewn personallexpenience,
S @l
intwhichone does ot Bt ndliEhiosc i ac i
interested in predicting what changes in habitat will occur
Nt levels of ‘the stigam as tlie sstream there Sgdes

evellof i low goosiun ol lge i mere and 1o te
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high wvelocities as jeneral wule; you would agree with
that; wouldn!f you?
A Inigenerali v alcEE ) in kit c'e)

Now, if you were engaged in the effort of
find out what is the effect on habitat of these
flow levels, again, would you not be interested

inta systematic iaccount to v, ‘o bocpiof information, as
to how much velocity you get in what areas, at what flows?
That's something you canit Juddge oy eyel;, sl SR

Muslsl g @oEiEeeiE. I had a hundred thousand

to work on the sreblem, vos.

O

>

we erceddealing with oractie 1310 here.
) s ’

1

alidniiie e n EilhinG o arrangement,

s postulated, apparently, for

el de

TR e e et vio i anaciine el
& e 7

As I say, I have no quarrels with the

hydrological measurcments, at

’
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biological expansions of the thing, ‘onily.

Q But I mean to be asking about that, because
are not velocity and depth biologically relevant to rainbow
Lrout ifor instance?

A If you have a greater stream flow -- well,

1

take last spring when we had the gully washer coming down
and ‘theiterrific wunoit 4n the Rod River; who Knows what
hapnened to the fish population?’ We can't Saya ESwa s i illad

Can it says 1t deidecima ed. e el iy com e Jkaew,

We didn't codlect gnvefdishiat the mbuth o)f

T

RIVer . 'Pogsibdy | 1sh simply went toward the

vio L,

stream where the velocity is very much lower:
went in deeper pools where the velocity ds

much dower. ' You don't kiow what the biological of

UG 4

e wheneE e

)

will change the habitat, unquestionably.

As I understand the approach of dcvelowing

these curves, it was empirically based, it was Eoltgelioels

streams and find out where, in Ealcul, vnEa e

{§
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spot where that fish 15, and to measure .fhe velocity
intthe lwateriwhere heilsiteolbe Sicund,. B And Ehen  thatidata
vdst el ot ggethieniiand iptiEl -t e S cemia i aililivEo  llon i Enas
curve.
el s ©clel wiokl chlSegnEee wWieln wise, &S e
intellectual?
MR. GREENBERG: Let me just note that we still
dentit Pkneowstheldatalibase ifoniith @ se culsve ST andifve Sicise iz il
welileinel Ee Jog mell Ly sppicilgeEel o the feaee, ©if the cEEs ==
how it was gathered, whether it was the guy with the hundred
and sixty pounds of lead on his belt, or somebody electro-
and wherever, or 1f it was more than that.
50 there is e le B sl Al meis R R
that is suppnosed
beliproviiideditco g ale) 2 St 3 andSwhilchille fllcelasE
therefore, ha seen and are able to consider
answering such a question.
ST G Okoy .o Bub Tothink my guests en
as an expert in
finds there to bo . some ntellectualiflaw in gathering
data about in the stream of wherc fish arc Reundyiout Enme
that daka together, and then putting on'a graph

ship between veloeity at the pointiwhere a fish
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453 the number. of fishiat thaprweloc by,

11

A Tiot ime put 1t cElother dway,

I1f vou were to give e pemglec, PERRes

number four, to any good fisherman, e would findiitiof

no real use.
Q And that's because weu do potibelieve haty
fact, Eish aresfound, sV, sat +the velocities that are

LIy
indifcaled?
A Because a fisherman already knows what this
and because some of the curves are faulicy.

well '1/think we ileed to be specific about

get -- the ones that sntioned you disagree

vie loeh tiills

Thatis

R = 3 T = A 4 - o
SloEleipaiee, e llgeiie iy e LoieaLiEs | Ukl

temperature details of lemperatiire, Oniy.

MR. GREENBERG: I think we can ignore temperatu
for; the Bed Rivef study, Fact), ERe i instaed
Elow Groupy, for whateler ignored temperature.
B RIS S have nothingéfurehcr
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tos-say, unless you have --
MBS B SIE S Let me think for a moment,
& may think of something else I weuld like to hear from
Q Havie wweuyr iy cunse lifilecve nldeoneisic teamivellle et
measurements?
Sure; do them all the time in my classes.
Q Haviellyoulleveridonelanyvi——Smadasan e fiert
Lol conre latelithe pllacesiwhie e S filshFah el foundine Sicse ams
with strecam flow?
Ne, no peint in it because the fish meves
around intamaphid current tone ime,land zZere cunrent Enether
1f . you have seen aistoclhead imp as it s truina
extrene v anden dilennue nt S et wellilid  enEow
feet el cecond R @GN nrentSlaiEe
YOUL nshie Se e o mieolie | Bt o Sont e
@uinrent s igehd vou would know what
about:
There dsn'toany nice, eloar-cut series

Coee laneon s e EREeditye e anin e e i ie ShenE e i i e I

Do you believe ‘that in streams therelis simols
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no relationship between velocities and where the

Pagelii i L0 cuis =

folind i theluliie o odi ot iindbin ool o iz

A I ‘eannot answer ‘that guecsizion for vou, becauje

fishes move solmuch frem ene'place  toaneother. "I fvoulifind
it here one time, with such-and-such d veleocity, and Iimight
£ 3

find it here another time, let's say up in riffles where

vhelle lnantinisEnapnicdiiE i come Ra it lle i imen

So I @eiale Gilwe Weul ainl sinlsiee
volu'saying theft 17 weu teook
ligisl @ Wwely . SHitl & Sereteh o Sires,
graphs that would be detailed enough
to show where the fish were, and we took
Whiileh W hiac
graphs, and
fis ln the stream, and then we were
points where those fish are on the
Wt velteet E llecil e strcam s deo yeul bellieve Ehat
they would essentialily ; aodem distrabukElong
time there would not be a
hendomidisitmibutieon st h ool eniitd el il her e ol e
daistEribuEion, if'you took 1into consideration the whole twent)
fausithourshiiort chemyhollclactiva byllcegiencellduring e liye

P W TP T Pt ]
nonths

period.
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0O I 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 thereg
is some correlation between the velocity of the stream and
the place at which fish are more likely to be found? That
-

LS idea sav the points at which mere Tich are gaithicrcd it

you are outielectrofishing, or whatever>

A All you could come up with would be estimates

4

OL, 'say, a Bigh willibe in a peul SiXty percent of the time.

S5

It williberinithe yiffles near clhiore twellby: perconty of  the
Lt Wil libetin e c in the middle of the stream
Percenctlof itheitine It will be behind a particular

another percent of the time [t will be going towarf

Bl S PiEhn L] : Qi ek hens pIgieiei e elole OE {0 alaE .

OlResz. - gni thia ) buts s o large serie

f measurements of findingieich oo measuring associated
velocitics 'are staken, will thot large series of that data
base, do you believe tha , vill reveal any correlations
er khe Uonas run betweon

A Meu eira talllkidng te ne e

@] Yes.

o= ds an individual, ayith gy opinion?

Yes, as someonc who knows about Rocky Mountaih
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E F@UE S Hiae ATisH
A Naoi," I denttibellicve | im it becalseloi thie
FactEitat  E reuEiifindanent alilivide #n ot e gquiilisc i allic us e Rt
0 But you have never tried to do any -- this
is vour belief, but you have never tried to do any studies
E© wimel el ==
A @Ecourse net:
0 -- whether your -- whether your hypothesis is
CoEicecie s
Nebody who!s done that kind of thing, no.
Do you undcrstand
It 'can tell you my expceriern two summers
—= @wEEY MORRLNG We @
sl AdlEisiRE . CIvEr  Some © thenearby streams,  leoking
rainbows ‘and. looking for ourield friends, encorhynchuch
salmon. \nid mornings we would come upon a stream
punehed yn ish xd-such
stream
fEaiciaie : eae s ame bl me o Btheliday:
they are here, or farther upstream, or somewhere else.
Do you think --
business
elslisaieliniel e
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Let me mention
el sengine, 6l ot eellld dlhen slhe
what the Harvard law is, all

Q No.

A Under the most carefully controlled decisivis
conditions, and under the most favorable environmental
the st shifdae sl it damned pleases.

And that's the way I like to think of a fish.

This is why we can't tell when we should
dolouton a streamjor 1o lake andigetiouricree] Fulll i F e
minutes, because they are too unpredictable in what they do,
EeedifandiviieniE el
Bt beings are

as“unproedi

you take

predictien

various sewage treatment

racilitice, ‘baged ‘on stoticvical b abalnlatae

As long as wc arcidealing in Water here,

you, can't say what any individualiwill de, but you can say

something aboutvdarvge pooulaticn

.
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the same thing true of RSP I i
you do a study, it's possible that certain statistical
correlations will develop, where Well Plewee @ouilel Jaswe
predicted where an individual fish would have been found?

If vou want to engage dn such philosophizing,

You Justiare sdyingvouideontt thinl Grve
worth the trouble?
A Absolutely not.
Q I am sorry, @ frankly findé thata very StEang
attitude for a scientist.
A That"scall

ESTES : [ let's take a break.

continuing.) Let me just ask
willlstake  vemyomneg!
S VAR S R S
environmental impac
Have f em involved proposals essentiall
@ RIS WENEEE Ol ©n & dmEoE Al perMancent bas jls2i == Fohe

instance, building a

HOMNNTRIEWSHIHN RS SR GO N R AN
General Court Repoorting Service
Gt fljeras s W)
ALBUQUERQUE, NEW MEXICO 87102

Phone 247-2224




Yeah.  Justedet me fhinks

One.lof them, Asarco in Idaho would involve
taking water from a stream and using it in their copper
pProcessing. The study was not followed up far enough, howewv
to'makesany wece of it

A small project lon the western slope had
to do with taking a very minimal quantity of wateyr out.of
4 stream and using it in a washroom only, and then seeing
oS Eithati that was properly treated before it was run back
into the stream again.

e s See herel we Tingedn g s
nothing kg Yugosliavia, not - thot problem didn't cccur
atjany ‘tame in Wyoming,. didnlt Secnr acivai) oo I Elattiads
thoselarciithedonly suchi cas s Bu they never got along
Ve ez s

If you were asked * an agency proposes to

divert some substantial portion of the strear

RGeS = e am

flow, could be twenty-five percent, could be fifty percent -

and came to you as a stream biologise andssaid, TNe weuis

like you to help us.oredict what would happen to the availab

rishhabitat in this Stvean LT e beel . Euasy e these
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i

nossible levels of
Now, ¢ leveithat if given isuch &
problem, that it is worthwhile doing more than simply giving
an impressionistic responce as ‘any fisherman might givel?
Is this semething that could be Worthy of seicnt ific) shud e
A 1t reguries certasnly ainvestigation, but
50 much depends on the individual stream. Now, I did =
study on Main Elk Creek over on the western Stope R
turned out , Main Filk Creok bl essentialiyvig e oare * 1ot
population, nobody stocks it any more, and there is no natur
reproduction \Che pe
And one of ¢ companies had in mind building
a huge dam, and damming up the Main Elk Cleeak o o ny
of the whole creek entirely, period What would be the
impact?
Big)  waliEol ©be
you would enormously
you would create a
would have ‘excel len fishing, whereas the stream

new lent worth a darvn.

Thatiwas o pretty leacviione | Gt dcact insofar

Yes, thigeic coredot, o F
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But to answer your guestion more specifically
and it‘sivery hypothetical, it would devend en the individus
stream, how big gt is, how'aoced the "trott fishing was, wiat
it'was worth anidollars and cernts, whetller you ceulditake
gut ten or twenty percent witheut! damaging fhHolilecfuliness
of - the stream'te the general wublic,

o) How would you go about determining that?

A Birst eof all, l:wouldisel up & team, and
one jof the first things'we would do weould be tol run shocking
¢xXperiments on the river to see what sort of fish were there
And then we would walk the river Versvaie aise Fullfl v SRS E olcim

find out the relative percentage between riffle and

nditten el uilid Bwomial o niiE el ot o)
Le SEe adehe. Sepei (@i JoeieEom Tabine  was dhere .
itilooks as thoughiitaking out'iten
reentawolnldiniot T dama get whiath e i then, at'sinoseibla
mayEirecenmerdiitihaishieivenlidiiva ke ionlkE
0 How would you be

A Biulic yenihe GidieSE o e 50 Inypotlletleal . sl

> much depends on the stream, you see, that'[ can't ansver

onelwavi o lane Eh e

Q ' i o lathink d will i bel sepeating
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a question I asked before, in that situation
not be useful to have detailed information as to what change
in stream flow parameters, such as velocity and depth, would

@ecuniaElle TR fehen flow levels, if they took out ten percent
what a change that would make?
A We would certainly have a hydrologist in
¢n the team, but Tidon't think'we would hove <he hydrologist
make thousands of measurements and run the whole Ehnngithren
the computer in order to come out with our Besulbs " L think
we could tell long before that.
Are you really qualified to say?
No,, you asked for'my opinion,
Gkavii What may e NEeCesSsSaRyE o= —
lepends on the stream.
Pk 3ig Elk Creek is nothi
tremendously long serjes of riffles,
ity whach makes it one
akang .oubaten percent (G
cack, "that's vrobabil v vl ot thevesie deoing righ Wnoy,

0 Haeithe s it oty on yeoulgave Mithie foneliwhere

you started with zero fish in the first place?

Thatilc v1alit,

I can see why it wouldn't make any difference
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A Abeolutely. Thatis why T isayiiit depends

o Hhe S EeELGn o

On the other hand, if you went up to Henry's

Fork, perhaps the most single miEhe d@meetll - IEs Slaalne ;  EEOIbE
fishing area in the western United States, Einiel, BEW ; EEheE

out ten percent of the water, I would say, "Ior heaven's
no, don't take out lonvehang..
0 Why do you know it would have an dimpae ity
A Tt's a large stream that has = constant flow,
colistant ileyvels, If you take out ten pereent, immediatel
lower it. Apa@ it's now o trophy fisHingiarea, 850 letils
change it.
@) You may have given us now two casy cases,
where the imoact is obviously zero, and one where it
obviously proportional to the change Lol S I

A That 's why I say you must know. the

How about. the Red River? ! B rather

the water?

& don it - wauld  hanm ehie fscreams

How can 3 / 7 do you know anythi

dbout what would haeppen s tor e sny b @i that s tine an
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A You askedaior my opinion, and this icln

opinion. 1t 1s based on ebserving ' meny, mMany, many kinds
of streams, and the flows @ and droughts, and so on.

@ Well, I think where we disagree is not in
whether or mot. it would be useful i to know comething 1 cee
detarl about the hydraulic changes, denkhsand vel acity

That's fine; send ‘the hyvdreleogists in and
let them . tinker with it as much asithey want to.

And you wouldn't really second-guess their

WldeE neicuiee aae dovell ©f etiont =

As 1o hydrology, Gebsolutely not .

== as may be based in'making these prodiction

must be dene to generate that

QUi Uit w6

Your preblem, Stk and that's -- am I correck
undepstending that that ecsentially 1= the

G f et ol =

e sh

-—- instream flow approach?

Yes.

Okay.  And wath that, vou heve no gusrrel.

IR ALEHE
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MR. GREENBERG: I ‘am now ‘lost. I don't know
what you are agreeing to SN doh VS agen ey 18 UMy Estes
knows what he is asking.

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 senebody ‘told higr that
they wanted to throw away

Se v eullldney il G il SEE\@iE,)  WoEE e
naveidone here - iand 1 .thnne that's exactly what Doctor
Pennak thinks has been done here -- he would quarrel with

-

theiuseior ithat ind of rescutce fordthat ikind of project.

On the
was a hudrolegr: ) Ee amy i o R
theihydrologist in the =énce of what the
hydrologist wanted to
Is that
VLN E SIS Laseritially all of the impact
have beenvaosoointodiv it had 4 hydrologis

the senerall oW Beqimel, SiinE ome

groundwater, gains through groundwatet

Se ont 1t has not dnvolved the sort of details that

Inflow people have.

Hows dgain, don't micundertand ne
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1t is alscientific contributiocn forxrhem to go ahead and

do this tremendous series of measurements on a stream, becau
it ‘is a‘econtribution to knowledge; don't misunderstand me
for a moment. But letfs be very careful about ESIEvaIniclitE
use only hydrological criteria for determining the ecology
of the salmonidae, because it is a much more complicated
thing than merely hydrological details.

RGBS RS e Okay..eThank ‘vou.

MR. KURY: I have no questions.

MR. GREENBERG: No guestions.

(THEREUPON, the witness was excused.)

HOWARD W, HENRY & COMPANY
General Court Reporting Service
60} Tijeras, N.W.
ALBUQUERQUE, NEW MEXICO 87102
Phone 247-2224




