APPENDIX 1II

SCIENTIFIC EVALUATION OF THE ROLE
OF RIVER HYDROLOGY IN THE
CONSERVATION OF MISSOURI RIVER

ENDANGERED SPECIES



Soclitication of the current jastern of Maw releases from Cavims Toint [am foc the purpose of
cndangersd sprcics conscrvation is probably the most contreversial 1ssue assocated with the
Missouri River Dperatins Section 7 Coosoltation. For that reason, Balph Morgenweek, the 115,
Fish and Wildlife Screce™s (Servee] Replonal Direeter for Bepion 6, reqoested that & paned o
experts conduct an analysis of the scientific basis for Hows and habitat queality below Gavins
IMaint. Brigadier Creneral Strock, Commanding General for the: Porlaod EXvision of the LS.
Army Carps of Ungineeas, alse verbally endorsed the concept of condaeting a scientific analysis
of this 15sne

Recognizing that inpat from the scientists would be usetul 1o develaping a reasonable and
prident alieioative (FREPAY, Ihe scientists were asked to respand 1o 1hree questions relative 1o
Tvwes arsd habiiat quadity Tz threatenad and endangered speeies beliver Gavims Mol They were
not asked o review the B 1AL noe would they be asked 10 peer reveew the nolapecal eprvon.
s, ITom the onset, there were intense Hme pressures invalved 1 canvassing for an
cslublishing a capable pane] of scientific experts, acquinnag put ftem them and utiliang the
analyses they provided.

The Corps apreed that the Service would take the Jead on this project and e task was assigned

10 the Service's Feological Services Field Odfiee o Colurnbia, Missoun.  The Service and the
Corps [nterapency Section ¥ work group jointly developed a list of 45" potential scientilic experts
i ke f3elils wl fishery biolopy, omithology, sl Jolic systems (aquatic ecology/hydrolopyhabia,
etiz,) that he workoroup initially believesl mipht have relevant expentise 10 effeclively cantribute
10 this scientific roview profecl The list of candidates included nominees Trem govecoonent
reseateh offices, academia, and the private sector. Representatives fram all three of these broad
categorics of employment were eventually selected to serve on the 12view pancl. A
subcommittes af the interagency Seetion T workproun, canstsiing of onc Serviee and three Corpe
representatives were assipned to shephend the seientific review process t completino.

Since the Service bad 1he kead on this praject, personnel from the Eealogical Services Ficld
(ffice i Columbia, Missoun began enntacting people from the list of candidates in carly Aprl.
000 to detenming why might be willing to participate. Consideration was piven to the
candidates’ areas of specialty as they were being contacted to prevent overweighing (he group
within a naceaw range of specialization (e.g., lisheries biology), in hopes that 1he perspectives of
the panel members would be broauler in seape and their input would have a wider range of
application.

Time constrains prohibited canvassing all 45 o1 the candidate pane] members inchinied an the
anipinal bist developed by the interagency Sectioe 7 work group, The solicitation of candidatcs
for the scientific panel ceased when positive responses were received fram seven candidates A
list of the people chosen o serve on the scientific panel is inchuled in this appendix.

D ike e developed was tengthy due W cereers that neny pateon il panel membes waulid nol be willing 15erve due 1o the ausins
e canszranes [1 s was cspeoally the case for combdaicys o aesdzond whe were sppreaching finals weck and Lyvmg oo per praduale studen®s
thriuph heir cral ax ams, Gesiz defarec, ol 1O hag paazapants were asked o3 revicw a package ol m2ioeanien eespeed o thrce yucstioms,
mi) isyisz Lheir analvsin wathp apguoaicnmiely Lihees week pennd OThe sovicw informaltan apd (Foe peaions sene ceernighi maizd I e
seacrtie papcl meiebes on May 1wl ke weere asked Inorespand by kaw 23, 200
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Candidates were initislly contpated by welepbone and subsequently sent a follew-up c-maall noic
soliciting iheir pacticipation io a scicntific evaluation of proposed modifications s the current
patterm o unnvak Qow releases from Gavins Poiot Darn for the censcrvation of cndangered
species. The telephone tnterview goericd each candidate regarding the applicabiluy of hisher
academic backpround dnd expericnee celatve to the patore ol the scientihe evaluation heing
moposed. asked them s state i they belicved they had any appreciable condlici(s) af nerest and.
whether they ceuld peefiore the mntended evaluaiion withio the avstere e lnmitations adsociale:d
with the project. Uhe comal pote contained @ request lor asesume of camriculum vicae and asked
mch candidate o sian 2 confideniality fem that reiterated ther belict that they were unaware of
my amarter that might inhibin their ability to parcapate i the propesed evabuaian inan abjective
and unbilased manoer.

The Corpsfiervice Interapency Peer Bueview Subcomumittee joioily developed thice questicns to
sulnoit e the scienific pane! members. The yraup sterved to develop questions that would Tocuws
the panel member's expenise direclly upon the centraversial issuc at hand: The hiclogical
validity of recommending fow celwese modilicabons fvom Gavins Point Dam tor the
conservation of eodingered species. Wlen (he questiens had been framesl, they e suboitted
10 the Services Repianal Threctars in Bepions 3 and 4 for comments aod concumenee. Thels
input was incheled iole foalbizing the questions prior 1o releasing ther 1o the soeotific pancl

Uriar to initiating heir review aod analvas, a larpe package of buskgroamil hrieling material was
mailed to the punsl members aod twa canferenee calls wene held o brigt the scientfic paned
members and el them ask questiens. The Corps and the Service had represeotatives available oo
both of these conference calls. Luring these calls, the panzl memlars were informed that thei
evathwations would be independent, and that they were not expected (o come to 2 Qroup conscoss
regarding their answers to the questions submilted te themn for evaluatien.

The panel members were mailed the yuestians and asked to begin thetr review o My 3, 2000,
anil provide their input ta the Service by May 23, 2600, so that it could be included in the drafi
taelogical opinion miginally scheduled for refease June |, 2000, Six of the panel meobers
provided their input on or abow May 23, 2000, 1are in the cvaloation period, one panel member
had 10 cxcuse hersel§ frum the scientific review nocess dus 1o computer-related fechnocal
problems 5o, scientific evaluations of the three questions posed were received bam six
panelists, These six evaluations are canfained o this appenidis



Qucstions for Sciertilie Heview Fanclist Cansideration:

|, iased on the miss surrent information on pallid sturpeon, interior least tern, and pipiong

plover:

15 there a generally secepled relationship between Missaurn River flows {and stage) and
hahitat quality for threatened and endanpered species? In addition 1o the need for physical
habitat restaration, will it alse be neccssary @ restore sone semblanee of the bisterc (e
project’ anoual bydrograph (ic., hipher spring and lower summer liaws} @ the Missouri
River downstreaen fram Gavios' Poig! Dam te onprove habital condiiens lor and eonseive
pallid sturgeon, beast tem, and piping plover? For example, will flows that moere closely
simulate the historic hydoogiaph provide endangered specres with spawning of nesting cues,

1hus providing more effscrive wilization of availahle physical habitat,

Fd

(an popuiations of the Federally lsted threalened and endangered spevies associated with 1he
Bissouri River ecusystern be conscrved by some ather mcans not involving MTews specifically
larpeted tar that purpose? Tor example, could the physical habitat modifications by
thermselves, or in combination with the other management and restarmion techniegues result in
the conservatian of the listed species without modifying the current aperational scherule?
(Can we adequately define how the target species respond to habitst conditions and is there

adequate information deseribing what each species needs in arder to thoee?

If physical hahitat restoration and hydrological modifications ane both necessary for the

[

conservation of Missauri River threatened and endangeted specics, are there yreater benefits
to phasiog implementalion {ene befare the other) of these measures ar various proportians of

each that would vield the greatest henefits?

(Mate: yuestians shauld be consideresl within the seope of the exisling prejects - 1.6, dams and

channoel i place.)
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United States Department of the Tuterior

FI5I AND WILDLIFE SEHYTCE
Afissour River Coardinator
34725 Muiam Aveoue
Eresmarch, Morth Dakeda SEAG

gAY 3 2000

[ Rachelle Benben

FAigsonct Dept, of Cuaservition

oonhimmzia Faisho and Waldhits
Iesemch Zonker

[ 11 Souch Collepe foveme

£ olumbia. disssr G201

fiear Tiar Reokeo:

Thes leltes provides infarmation for conducting the Missour: River Seicntilic Beview Pael
process, Firstafall thank yau fol veluneering your experitse 10 Lhis imgirtaol task. The Fish
and Wildlife Service ¢ Service) ang the U5, Armmy Carps of Engineers (Carps) greatly apprecidle
vour witlimpness o step up and assist The guestions far vanr consderation will be sent b you
vig e-mail on Wednesday, May, 3

¥ou may cantact cach ather if you wish {address list enclosed), bowever, the opimisns you
pravade to the Scrvice and Corps an this mater should be your own and do not need to represent
a consensus from the reviewers, We would like 1o have your response o these guestions, in
writing, by May 23 The Service will then review and address your comunents, as approprate,
e+ strengrhen or correct deficiensies in the Biclogical Opinion. The Sarvice will debiver the drafi
Biological Opindon 1o the Carps on June 1™ and then the Corps will share with you those sectigns
from the opinion thal deal with the questions you have addressed.  We waould than appreciate
vour final teview of the specific reconunendations provided by the Service (o ensure they are
appropriate and scientifically defensible. Please understand that you are net respansible for the
Service's biological ppinien an thesc acticns

Please limit vour mipuat an the questions Lo your own areas of experlise {be., o you are most
[aeneliar with pipng plover ecology dio not teel you need 1o comment oo palhd sturgeon Lide
histocy requarements).  You may comoment on any and all aspects of the species Life histary
requirements ot hydrolopy oecessary to support particular kabitats you deem impartant te make
your paipd.  We are aol loaking for you 1o provide an extensive bibliegraphy of available
literature regardang these questions. However, if you know of particular refercnces that wou want
10 make us aware of, or that suppart a particular aspect af vow responsc, please mchule the
o, !
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Wi bave set up 2 followup conference call (o deal with any initial guestions you ey bave oo
ffay 11% a0 2:00 pm Cemimal dime. The call io number will he sent with the questions oo

VWednesday

[ have enclosed copirs of some of the indonoation which may be of help regarding these
queshons 3o nnderstard it maony of you are more famibar with other rivers 2l watin e

hAsanur: Faver systein,
[ hes erwclorsmes ezl

a M el the system

b, Phe Scrvics's 1994 ddraft Wological apinion an revised baster Manual

e, Warions spooies recovery plans
Sections of o recently eompleted biolopical apision on the Mississippi Reve: that address
Jife histary of the species we are cansaliing on.

¢ Tielapeal Assessments from the Corges

" The prajoct descTiplion suromaries
Additicnal material rewardig palld sturgeon [3fe kastory

h. Mamcs anc addresses af reviewers

[F vou biave questions oz cancerns, please contact Casey Kruse (bicdy), {oms at alk-H67-7873,
kit 3333; Doug Latka (fishy, Cotps ot 402-697-2477, Mike Olson, Serviee at Y01-250-2451 0 ar

hiark Wilson, Service a1 595-876-1911, Taxt. 1M,

Sincerely,

AL Pt
bdichasl (Hsan

Fnclosuies

coiwo Enelosures:
Regional Director, FWE, Wegion 6, Denver (6100)
Rewiotul Dhector, F'WE, Bepion 3, Fart Snelliog
Supervisar, Fisheries, . Foosysiems, Denver (G010}
Ficld Supervisar, I'WE, Kepon 3, Columbia
Fiell Supervisar, FWS, Reglon 6, Bismarck
Vrig. Geperad Ul Svock, COE, Portland
{Aln: [0, Panpanis}
LM, A hinaha
{Arin. 1. Latka)



hoo: Chief, ES, "Washington, [

¢ tuef, Endanpered Species, 1905, Thavesr
(Aun: P Wonhing)

fopional Science Qfficer, WS, Lionver
(Ann: I Mickum}

Field Supervason, Twin Cites 103 Blodmnoglen
LAl L. Lewas)

Casey Eruse, COE, Yarkton
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[402 W [A00 arth
Lgan, LIT 84321

L. Ben Libinski

LI5G5

Upper Mil-West Environmental Sciences Center
26530 Fanla Meed Boad

Lalrosse, W1 540041

L. Eiczen Karsh

LGS

Lipper Mid-West Envireomental Scicnces Cenler
2630 Fanta Feed Hoad

Latrosse, WE 54403

[n. Francie Cathbert
University of binnesota

Diept. of Fisheres aml Wikdlife
200 Tralwell Avenoe

=t 1aok, MM 55108

[Jr. Een Bovee

18 - Trom Cledllins

4312 bMoblumry Awvenoe

Fart Collirs, OO0 RO525-54040)

L. Bochele Benken

Mizscurt Dept. of Conservation

Unlimbia Fish and Wildlifc Fosesrch Center
L1105, College Avenne

Columbaa, B G520



United States Depariment of the Interior

' LLS. GLOLOGICAL SURVEY

Midcomimand Fxologlcal Sclynce Center
A51F McduarTy Aribwe
Fonl Callins, (Z0} TOFLE. 300

May 19, 2000

In Reply Hefer Ta:
USE3MESC/SEES SEES: 700

bdr, ddichasl b, Qlson
Missour River Cnordinator
1).5. Fish and Wildlile Service
3425 Midam Avenue
Rismarck, Morh 1Xaketa 585§

Lrear hedike:

Please find enclosed, my comments reparding the Questions far Scientific Review Panelists. My
area of cxperlise is primarily associated with the physical habital charastenistics and dynamics in
the upper Missour and Jower Yellowstane Rivers. Althowgh [ comment primarily on habicat for
pallid sturgean, many of the concepts [ discuss could prebably be applied to tems and plovers as
well. :

by calleagues and I will be finishing our preliminary habitat comparisons of the lower
Yellowstone and upper Missoud {shove and belaw Fort Peck) suretine this fall, T believe that
the information contained in this manuscripl might be of use to you and the Corps duriog your
deliberations. If you would be interested in receiving a copy of the document, with the caveat
that it will b« & deaft, let me know and { will send it to you as scon u5 it is completed.

Sincerzly,
JQE_ L Smes
Ken D, Bowvee

Hydralopist



Responscs 10 Chiestions fer Sciondilic Meview of Musawi Rlver Sectinn 7 Consultadion a
Enclangered Sprecies — Kenneth & Lubirske, USGE

ls there 3 penerally acorpted telationskip beeween Missouri Biver flows (and stace) and hakisal guality Far
threatened and epndanoered species? In addituon o ahe need for phvsical haboastscsncacion, will icalso ke
nrcrssTy fu resture wome emblance of (ke historic {pre-project] annui| hydengraph 7

| share the belicl, which seens 3o be “penerally accepted”, dhat the papaialions of 11e (1ree species o
question are depradent on cenain preduciable fzatures of Missouri Kiver faw wnd sGege regimes 11 alu
apipears fairly cerlain that habitil resiemion by el won't be sufficient. First, flood paain structure is only
parl of the eruative The needs of the spezies are dzpendent on appropriafe sesonal uvertayy of wisrnc and
habsitat surfaces woether, and st doesn 't svem possible thal the water averiay can be addiessed by nabitat
restarateon alone

Second, based on my koowled e of hahilar resioration on the Upger Mississtppi Biver, o) seems wnraabiclie
1os think that habirat sestoration, which has so fir besn luniled to "sites™, will solve cpecies problems that
are mere “syriem” ariented  Ower the last 12 years, habital restoratiga oo rhe Llpgae: BMistigsapgd has heen
micoded 10 improve candutions al speafically selected sies. A recend Corps af Engineer’s progress repad
projected that 30 projeuts would e completed during the icsl phase of the progrion, sffecting 97000 acres
at aenst nf aloan 5130 millian, Toe affeciad acres mncoet to less than 4% of the svsem's floadplaing

[ suspect, [roun i fedeal budget perepecove, that of o habitat restoraczan propram wese implemented on e
hiiseouri Biver, that it would nol lave ogreater budpet, or consequent spatial stagpe, than the one that exitds
on the Upper Mississippi Fwee at thal level, and even if it wis entirely sugeessful i conld andy addeess 2
simall prog=mtion of the targel hakitals over the pest 20 o 30 yeaes. This to me seems ta be loo greal a risk.
The species inguestjon are alrcady at low population levels. & e approach tther spstemie papolation
preddens nay ke doomed from the slad, anad all of the cxpensive egps should net ke put inloa habatin
restoration baskest. only o fiod fun 2¢ vears from now that o wouldn*e bivve wenkeed inothe fisst place.

There are many unknowps, or ungeraintes, involved with the primary quegtion. The following statements
Beedy [0 he relevand:

[ While e specics are dependent on certam prediciable aspects of Mizsoori River flaws and s1ag=3,
river science has just begon o quantify thase dependencies.

L. The perceived relationships we supported by information derved [rom available, bot ot always side-
relevand, Life history studies and broad niver ecalogical theory. Lots of detaifs remain.

b The mnst offeerive ydraleee patierms (or coe species may nod work for the athers. Even witlin
speries, seleehing oo scach of river where lacged conditsons will be euatliched, or one Now
feature, may not wark every year. What if the papulation redictribotes itself later? What if [l
populaticn’'s needs wre dessicy dependent? Whal 1f they nesd certan repryductive alitat
condicinzs i oee year, and Bow-telated Mokl cesaarces an (he next year?

1 Seiznce casned, within the near future, B all of 1le quanticative gaps needed to suppont speeific
decisizns aboul which fuw reginte featiere is mast ceitical, what the moes eppropeiace doration
time 15, =ic. Oy actual operational sxperimentiionl, concdinated with a menitoring prageam
designed ta provide adeyuan infoomaton o specics slatus and respoowee o the proposed
tnanagenient acions, will provide the neesssary documentation ta comectly moduly iy acticns il

thew are nof workiog

These itmnes cobirrm Lhe need dor an adaplive management aperoach 10 insure the Zooee viabilioy of Lhe
"

- (s



species wilh 1lie Missouri Fiver system.

Can papulalions of Federlly histed threalened and endangered species pssnerated with the Missouri Biver
eoosyslem by conserved by some atler means not iovolving ows specilically targeted foe that purpnse?

1 dlen 't kroww cocaaph aboud che folk range of managsment vptims [or each species W sekwel this question
The maragrment optons de seem o be Hoied, in pat because the papolations of the species ars alreardy
it Lo levels, AL can offer is the remander that the ulsmale goal s w pecthese species to naturally
cusraingble lewsls bammally sustainatde’ wome means wilkoul continualk anifeial suppon [prejecls, ae,
money ] frons bumans. Short-term. figh-cosl fixes & sudamiag, a0 andividual species may be necessary 10
lelp dnem survive present popalation cossnainte, Bul such shen-temm *life lines" are non rgalistic long

1=ma slulns.

If physical habital cestocation ard hydrolegaal inedificaticns are both necessary for 1he conseryation ol
Missoure Biver threatened and endangered species, are there. greater hepefite to phasing inap lementation
{oae bedore the ather] of thuse neusyures or vacioos pogpartions of each thal waould yield the greatest
bepe st

3 seems (o that initial progress cas be made on theze frondy smulootecasty, There is oo paint in
masdifving 1low races unless yas can measuce the biologica: outcanses.

Inery are twn philoanphics abour proceeding with of without specific goals. (ne holds that we sheuld
simply do whatever we can with ouz hguled resoucces. The sysiem will Iikely "jrel Batter” aven if we
hawen™ sel & specific gaal My expericace is that this appreach s 20r going o wark in the fLture as
gusernment [resses for mare and mere evidencs of onlceae (a5 ckpressed in the Govemment Perlormune
and Besulis Acr] Fhe sepood approach iz 1o sel 2 goal, and [ wonld recemnpuend uging measures relaled o
pusselatic viability [see "Science” below). Lon'Lbe wouried about the possible dawn side of not mezting,
the goal by a shor-teemn dead line, ¥ou' (] be able o tell the pubhc and agency Tiids hiow mueh progress
woatve ntade, sad if commenity and agency values 1 species persisi, you'll gel suppart b do mere.
Allwill benetit at e stad by widersianding luow big the job might be.

SciEnce:
A monitoring systermn needs to be estabbished to record the species responses (o modifued
flow rates, The seoner you s, the spaner you' L know about gritical uncertainties.

[3on'L gage suvesss from only one year's data. Schedule “suceest™ repors based on
Linlogically relevant dimeframes.

At the same lime, inlecim populalion larges (al several relevant spatial scalesy need 10 e
eslublished. A furs1 step 1o esteblishing interim populativn Gargets might be the wse of
population viahility modeling approaches e per an indtial estimate of the minimal

- popularions recessary (o sustdia cach species.

Hakrital eesteralicon:
& strategy for creating the kinds of hahitats required, and lecating them within the
Muzzouci Raver system on a priarity basis, is required. Elave vou ¢ollected all of the
Fluedpbain elevanion data 4o suppor incwries of the Xinds of habitats that ace nundated o
Azdletenl stages now, or that would be inundaled ufider differenn modified flow regimes?
The predicted flow data have (o be mnslared into probable acces of sunddiled habitu.

Bemember — the job 15 ta prodect a species, o a site.



Flexwe menclifreatann:
Justderie. Leam by trial and cmor and ia a kapical progression You' Lendersiand the
ecanaenic neleafTy e the sarne tane - Mocals will anly go¢ vow so tar,



Miszourn River Scicntific Review Panel Commerts

Een v Bovee, Hydrelogist
L5, Genlogical barvey
4512 McMumy Avenuc
Fort Collinyg, C0 80525

May 17, 2000

ltesponses Lo provided gquestions:

1. Based on the most carrent information oo pallid sturgeon, intermre leasd teen,
and piping plaver:

A. Is there 2 penerally accepted relationship between Missouri River Mlows (and
stage) and habitat guality lur ihreatened nnd endangerad specues?

1 am ot aware of any quantitative ar qualitative relationship heween flows and
hahitar quality in the Missoun River. The U505, has boen working foc about
four years 1o develop these relationships for varous segments of the nver system.
The Mideontinent Ecologival Science Center (Fort Colling) has been working
abowve Lake Sakakawea and the Columbia (Missouri} Environmentsl Besearch

¢ anter has been involved io the kwer Missouri. There are larpe Segments (Tom
Morth Dakate o Welraska, however, that have not becn mapped or analy?ed for
hahitat quality-dischargs relationships. Preliminary results from curment U305,
work showld be avaslable by Ociober, 2000,

This guestion implics that a single, undversal relaionship exists berween
discharpe and habitat guality. 1 would nol expeet habital quality to vary with
discharge the samc way cverywhere in the Missouri River system. Likewisc,
habitat quality will not be the same for different habitat types within the sane
segnient of river af a single discharge. For example, Oowd ows in the lower
Yellowstone will produce large arcas uf fast, deap water as well as exlensive areas
of standing backwater and floaded riparian arcas, Comparable flows in the
segment dawnstrean from Sioux City will probably only produce extensive arcas
of fast, deep waler,

B. lo addition to the nced for physicat habitat restoration, will it also be
pecessary to reslore sonic serblance af the historic (pre-project) atinual
hydragraph ...ta the Mizsouri River downstream from (Gavins' Point Dam to
improve habitat conditions Mor end conserve pallid sturgeon, least tern, amil
piping plover?

Many ecologists (sce for cxample, PofTer al. 19497) arc currently advocaring the
ratural flow repime a5 3 means of restonng nver ecasystems {actuallythe only
means of doing sob. Fram an ecological perspective, Lhere can prabably be no
barm in restoring the Missoud River bydrograph to a “semblance™ of it histeocal

- =



chiracter. There may be other dangers, such as political backlash, b
ceolapically, the question is ane af “huow mnch of a semiblance is requirsd?™ T am
aweare af propased altermatives that would reguire a modest increase in spring
discharees and a lowenng of reservair releases during late swaumer. 1 am not
convineed that these chanpes will be sufficient 1o alleviate a potentisl ecolopacal
bottleneck in dhis systeo. Given 1he sandy, shifting natare of the histonzal
charmel, one could supprese that the historical faod soorce of dus river was
primarily detrital and of terrestrial atigin. U this were the case, restoranon af the
ceological function of a detrital Food base wauld require flooding, not just a
siemple bump in the spring hvdrograph.

{ine of the main dilecences we have ohserved hetween the lower Yellowstone
and the Missaur below Fort Peck is a muoch higher proporiion of waedy debns in
the channel of the Yellawstons. The large armount of woody debris in the
Yallowstone can be atnboted to flonding in twe ways. First, frequent owverbank.
flaoding in the Yellowstone has resulted in a much more extensive dparian fores
{ie., there wre mare trees). Second, high Aows resnlt in meander migration wlich
undercuts mature treey anil deposits themn in the nver (1.e., there are more Irees
recoaitesd e the Aver).

The danger of managing water supplies 10 achieve only a semblance of the natural
hydrograph 3s that such rmoanapgement will be seen as meffective UF 0 does ot po
far ecwuph weward curing the real prollem. A measurable biclopical response may
ot ocour if the change in management is not sufficient w address the scological
prohlear. Thus, the altemative can be easily dismissed, when the problem way not
the alternative, bol ids inplementation,

2. {a) Cano populations of the Federally lisicd threatened and endangered species
asgoeiated with the Missouri River ecosystem be conserved by sowme other means
net involving Nows specifically txrgeied for that purpose?

The analysis of the relationships between (law, habitat, and biclogy bas only begun,
so it iz difficult to answer this question definitively. | suspect, however, thal recovery
of the paltid sturgeon {and protection of other species of concern} will involve a
combination af fow mediltcation, habitat restoration, water quality enhancement, aod
tish cultura.

{b}...could the physical habitat modifications by themselves, or in combination
with alher managenent and restoration Lechaiques result in the conservation of
the listed species without modifying the current operational schedule?

I doubt it. | have already raentioned the possible link hetweaen floading and trephic
dvnamics. Although flooding also bas habitat implications, the relationship between
hahitat and food supplies is probably comelative, nut cansative {le., they ae both
caused by fload (lows, but babitat creation does not cause aceretion of woody debnis).
For example, shallow, low velocity backwaters can be created enher by Hooding o

-
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by channel monlification. However, only flooding provides shallow, low.velocity
backwaters and accredion of terrestrial debns Lo the over.

fe) ("an we sdequately define how the arget speeics respand to habirat
conditions and i there adequate information deseribing whal cach species needs

i order to thrive?

We have a lomp way 1o go in deseribing the habitat characieristios necessary for the
well-being of the pullid stugeon or for the nosrthern Giread Plains fish assemblape 1o
peneral. Howeyver, we know something about the importnes of eortain babitat types
b sturgeans and olber specics. We will know moee over the nest few years as sesulis

foom current research boecome available,

Despite our incomplete understanding of the habitat requicemnents and life bistory of
the pallid stargeon, it is possible to deduce potential habitat-Noow related Tottlenceks:

It is apparcat that recneiment is a problem with this species. PFallid stargeons matuee
a1 2 relatively advanced age and do ot spawn every year. The low population density
may cxacerhate the problem, because encounters between poatontial spawners may he
rare. (Intil discernible links can be established between flowhabitar characteristics,
maintepance of the species will probably have o be supported through hatchery
gulture and stocking,

The larvae of Acipenserids are buavant and pelagic. The Dralt Hindogical Cipinion
mentions hahitat frapmentation as it affects migraton of adulis. Howewer, the
potential effects of dams wnd reservairs on drifiing larvie have not been explored
Histeocally, larvae probably drifted into rivering-associated reaning areas, such as
shallow backwaters and side channels, where food was pleotiful and predation
peessure light Now, larvae drifi into mservoirs where the density of food iems is
lower and the exposure 1o predators higher, 1 recommend exploring more fully the
potential benefits of creating reaning halitats for larval siurgeon in reservoir
headwaters.

Frequent inention is made of the imporiance nf aquatic macroinvertebrates and small
fizh in the diet of the pallid sturgeon. Although pallid sturgeans are ceported @ ufilie
sandy substrate, it ts generally accepted amoog aquatic entomalogists that sand is the
least productive subslmie tppe in a river. Furthermere, the muouth sbuctare of the
shargeon suggests hat it is more cffcelive a5 a seavenger than as & hooter. This
evidence lends me 1 believe that both Scapfirinschus species peaobably feed in
depositional areas, such as backwaters, side channels, and deep pools. These lacations
would favor the callection of vegetational detritus to suppart a groductive benthe
invertcbrate commurity, Shallow backwarter habitats are also known 1o he extremcly
impaortant in the production of pumerous species of cyprinids. it may oot be
coincidental that declines in sturpeon poputations are occurming contempataneons|y
with deelines in minmew (cspecially Jibupsis) papulations.
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If physical babitat restoration aud hiydrological modifcations sre buth necessary
for the conservation of Missowr Kiver threalened aod endangered species, are
there grealer beoelits to phasing implementation___of thuse measure or various
proportions of each that would yicld the greatest benefils?

It secms inevitable that habitm restoration and byedrolagic modification will both be
recussany for the canservation of Missouri River T&E specics. Prudence would
dietate 2 phased approach. Flowever, where there are multiple habiat bottlenecks,
fixiop oue aspect of the environment (be net 1ixing o cneugh) may be insufticient 1o
peodiece o deteciable chanpe ot managemen ohjeciive,

Somuelime dunng autuomo, 2000, cwrent 1S, G.8. research will provide a picture of
the habitat dynamics ¢f the upper Missasei 1iver system, This analysis wall inelude
the Yellowstone Eiver, which is considered by many a be the best cemaining
tepresentative of the nartem Grean Plains large river ecosystem. (o licu of other
enformnation regarding the habitit dynamics of the historic Missoun Biver, the lower
Yellawslone can be used as a management iemplate. [hat is, vanious scgments of he
*issoun can be analvred 1o detenmane which habitat classes are absent or poocly
represented, compared 1o the Yellowstne on @ monthly or seasonally basis.
Manspement could then focus oo providing these missing habitac tvpes when they
veod|d neturally gocur in e meer.

The Missoun segment belween Foo Peck and Lake Sukakawea is well-soited to
hydrskogic expedmentation. Our preliminary analysis indicates that 1his segment is
strocturally similar to the lveer Yellowstone {the relationships hetween habitat class
and discharge are similar). However, the Mow regime of the Missouri is quite
different from that of the Yellowstone. Bocguse a substantial biclogical database
exists for this reach, representing existing operattons at Fort Peck, it would be
possible to conduct one oc more control-treatment experiments hare. Fort Peck could
be operated Lo mimic the flow regime of the Yellowstene, and the biclogical response
manitored, The historne habiat time serics and biological data could serve as the
experimental control, and cach modified flow regime and associated binlogicat data
wiould be g treatment.

Farr the lower river, | defer 1o my cobleagues from Columbia (30}, who undoubtedly
know more aboul this reach than T do. [ would scem logical, however, to replace
those babitat types and streamflow charscieristics most abviously massing,. Io appeatrs
tial 1he hbitar types associated with islands and brajded channets are notably absent
of inactive in this segmenl, Therefore, acquiring, botontbands, upening side channcls.
and “unleveeing' the channelized section of the: Missoud would have ment. A
bascline biclogic drlabase als exists Tor the lower Missoun, $0 control -reatrnent
expenments could be conducted here as well. The fiest treatment might consist salely
ol habital restoration io the fonn af re-opening side channels and breaching levees.
Subsequent treatments could include the semblance-of-natural-flow altemative, and
vanationy theread (s te and meluding itentionas] od Do)
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B East Cherry Sireet, Rooin 2000
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Lrear bles Olsan and Wilson.

Thank you for the epportunidy 1w serve on the Missonsi River Suientific Review Parel
address questions related 1o recavery of the Federally fisted species along the Missoun River.
My arca of expertise & punacily aquatic s¢ 1 will fucus my responses on the pailid sturgeon
Hawever, | bave been invalved with research ob lcast terns in the lower Mississippi River and
will provide some insighls based an our flow and hahitat wark there. [ bave no [anmiliarity with
the piping plaver so 0 s nol cansidered,

it is my conclusien, after reviewing the wformation you provided as well as many vl
seferences ciled therean, that there 5 a gear deficiency in specific knowledge of flow end habital
requircmuends for pabhied stucgeon Life stages (e, epp, larvae, juveniles, and adults}and magar ife
finctians (ie., 1epoduction, feeding, and overaimenng). Here i a sampling of ofien
encountered phrases: . litle 15 known about ", Lirle infoomation exists so.. ", “lofarmiation

on.. 05 lireited, ™ " hias not boen well docameneed, ', “details ol are net knotn, bt may be
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sipnslan fe L Because so lutle ehservational iotormation and experirmental evidence exists o
paallid sturgesee eralapy, it will be necessary Lo base iy answers to your queshions largely on a
weight of evadence approach from other fuvial depenrlent fishes and my F07 WLk experence
agqualiz wmel [l eculogy,

{hverwhelming empirical and theorcbeal evidenae supparts e contertion that fluw s the
stz variahle drovmp, the eealogy of civers ¢ Vameete eof ol 980, Kam and Thadley 1931,
Welromme LRS, Tunk of ol 1959, Pofi and Ward 19849, 1990, Fleede and Binne 1950, Sehlosser
14| Mational Research Coungil 1992, Dencaius amd Nilsson 1994, Walker eeal. 1095, Perls
and Amoros 1994, PolT 1996, Stanferd ef qf. 1996, Tocenz er ol 1997 Scotg e el 1997 5o
panarnount is the Mow egabe as an underpimmng ta ecological inlegrity that s prolcction or
restomation bas been accorded, “the natwal 1law paradigm™ (Tafl e of, 1997 Richier 27 al.
16097, "The essence of 1he natural flow paradigm s bar otea- and inter-anmual vanialility m
roves Now, incliuding wagniude, timing, turitwem, frequency, and rate of change are cncal @
sustaming the full native biodiversily and wegricy of aquatic ecasyseems (Walker er al. 1993,
Podler . 1997, Ricker et ol 1997, 1%98), Thes my answer @ the guestion, will it e necessary,
“to restore same vemblance af e Ristore (pre-projece) aunnel Avdrograpt: 1o the Missour:
River downstream fram Gavin's Poinl dere 1o improve habitat for and conserve palfid sturgean,
Teas! tevn and piping plover™, is an emphotic, ves

Loan, “phasical habitar modifications by themzelves, . result in the comvervation af the fistend
species withowt madifitag the currem aperating sehedule™ 1 behieve, and the available evidence
cifed showve sunports the view, hal habatat modifications by themselves wiil be insutlicient to
recover the listed species. 1Lis my opinion that flow and habitat are interdependent variables and
that some degree of restoaaion of rehabilitation af both will be necessary o conserve and
recover the listed species. At dhe present Lme | content there is msufficent informatsen
avarlable vn the ecedogical requirements of the listed species worecommend, & phasing
imelementing foae befare the uther)... or variows propaertioes of each..” Unless ar uatil
information on specific habatat and Aoew needs for all e stages o0 te hsted species i avallable
to warrant implementing variows prapettions of each, it is prudent to be risk adverse and
implement Aow and habetat modifications when extinetion 15 a potential eutleoome of net daing
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Let nwe pravide seme support for the ratwonale bebind these conclusions Late Tustony
inferonalion indjeates that the pallid starpean is a tluvial specialis, i.e, @ requires riverine
comilitions For all life-histary stares, Consespuently, it ability to fecd, reproduce and ever winter
i dependent npon hydrolegy and suitable babilats in which to aceoroplish these functions. Iris
pencrally accepted that high-flow evints and their 1iming provide essential spasnrg cuss for
pverine Gales ook of ol 1989 Ba:7 cral. 1997, Wchier ot al. 1996, 19971 and relerences cited
o), Bramblen (E994 pa 147 conclueled har discharge, and pariculany increasing Mo,
was an impartant enyiranmentas cee for iming of mevements by pallid slargenao e lowes
yeblowstone and upper Misseurs, Photoperiod was coupled with discharpe as a good predictar
of movements by palld sturecon. e implied hese movernents were related 1o spawoimy,
although repraducton was et ohserved. Consequently, the magnitude and nrmug, ol the ansal
spring flaad pulse appear Lo puavide essential cues for pallid sturgean.

Early 1 fe stagres of mast fishes, including slorgeons, are extremely sensitive e
chvironmental mfluences. Alltarval hshes during ihis “entical period" are planktanic. iRal 15
they are very weak swimmers and are carried by water currents, Thues, iCs necessany fior TTuvial
dependent fishes o drft inte shallow, low-flow, iver-margio habitats if they are o locate food
and not be washed out of the swslewd (Copp 1991, Schiemer et al. 19%1, Schedepger and Pan
1955, Rahinsan ctal. 1998} . These nursery areds are gencrally associaled with low river fows
and enmyplex nearshore habitats with an abuniance of shoal aress. Providing lower summes
flows cven in ihe present channclized Missour: Kiver will result o 2 significant increase in low-
velucity, shallaw watcr habital (<5 fl depth, <2 [v's velocity) in the arca near Gmaha, ME, basel
on infarmation provided by e COE {Figure 1) The post-regulation {1967-19496) Augusl
median flow at Omaba was 36,9 kofs (Galat and Lipkin 1999) which yields about | acrefmle of
this habitat class  Were contemporary Aupust rmedian dischacge at Qmaha reducesl w224 kefs,
the 1929-194% pre-repulation Aupust median flow {Lalat and Lipkin 19949, the amount of this
babitar ¢lass in the present river channel configueation woeold inerease w0 abads  actesmile
(bottom, thick line}. Relative 1o the [007 acres/mile of shallow, [coa-Mowe habial in the pre
regulation river channel at neanley Blaar, NE (top, thin line), this merease might secm trivial, Tear
{1 the care pallid stergean it may be the dilference between survival and extinction. Fucther

- . - . '
increases an Jow-velooity, shaliow-water habiigd necessanry for recovery af endangered sturgean
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sl candidate rwkle=fin sml sturpean chubs will requuoe baloat medifacation of the curoent
channe! Ly ncrgase the amount of sheal ared above that which ceuld be accomplishel by
redducing summer Mows alooe. This cxample alsoe dlusteates how e and babiaomodificabons
need b be coupled to increase potential fish nursery hahitat alove 10% af the histocical amaunt
in e Limaha rach, Mo msomation was proviled to estimate how muck: shallew water, [ow-
{yow Talilal cusght be prodiced by bahitar madidigatiens wuhea any change i the cuoers
syrmnwer hydeograpk

Research o 1he mberioe least tem Fram i nroad arca, including e lower Mississippi. dowe
EMia, Jower Marte aod Yoblowstone Rivers, 3150 suppors The confenbon that boeth fiow and
habital are necessary for its recovery. The imponance of bigh spring Jows 1o create and
maintam sand-bar hahital fr least tems is well knean as & the need for low summer flows 1o
exphose shese sund bars for nesting (Hanly 1957, Smith and Renken 1991, Kirsch [306, Tacon
and Raotella 19983 Must recently, Dugger ct al. {in press) showed a signilicant cooelation
belween river waler clevation and number of flelplings produced per paun dar least tems in the
lower dississippi Foc the period 1986 througb 1993 the number ol fledpimes per pair increzsed
az maximum water clevation in July decreased. Tibas and (Galac ( 1998) develuped a conceplusl
mesde] fiom empirical data collected on the lower Mississgpp River which summarizes the
mterplay between Aow and kabitat that is wital Fn tern repraduclion. Hiph spring (Tuws scous
sand-bar habitats and provide spawniog cues for riverine lishes. As water levels recede in May
and Jupe sand-liar habitals becoroe expazed for tem nesting and voung {ishes move ftom the
flnadplain to the dver channel. Availability of high numbers of small fishes in Junc caiocides
with the period of high forage demand by fledgting terns. This evolutionary linkage of prey
availability with predator demand is orchestrated by predictable patterns in flow and habitat
wariability.

estonng cither Bew rn habitat to pre-developroent conditions is neather yudicious noe
possible given presemt water depletions within the 1iver rescrvear system, degradition of the
river channel helow CGavins Point dam, and current develaprent and uses of the lower Missowr
iver and 1s floodplain. A moce renable approach has becn termed “nonmalization” by Slantord
el al. [ 1996], where the nemm pr standacd is cstablished frism whart 15 possible in a narural-

. . - - . e d, -
eulral contex! as upposed to striving for pristine conditions which ate dufficult, iF ot pessible



10 define or achisve. 1n conclusion, it soems prudent when detailed environmental requirements
af the multple Listed specics are poerly knowr ard their survival is in (copanly o wmahze (o
seme depree the tao cnvicannuental drivers deemed equally eeibical 4y thear conserstion iod
MCCOVLETY.

1 hape that my responges will be helpful in vour dediberabioos. [0 can T ol furtber

asalstance please contact e,

Sineerely,

SN

Davidd b Cialat, Ph.I.
Araistam Lnit Leader- Tisheres
amd Associate Prolessor
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Figure 1. Number of acres per mile of water depths <5.01
& velodiies <2.0 fifs for a range of EVCEZ2 modeled Missoun
River discharges at Omaha, NE, for the 1823 channel (top,
thin line) & at Blair, NE, {bottorn, thick line) for the
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Souroe: Data from D, Latka, USACOE
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BIISSOTIRI RIVER SO1ENTIFIC REVIEAY FPANEL
« Responses of Tres Paal oldens Welated o Pallid Sturgeon
Mav 21, 2000

1. Flased on the most current informatisn on pallul storgenn: Ls there a generally aceepled
prlatiouship hetween Missourni River flows (and stage) and hubitar gquality Tor threatened
and endangered species? In addition to the necd for phyxical habitat vestoration, will it
also he necessary to restore sume semblance ol te historic {pre-project) annual
ivdrograph (i.e. bigher spring and lower summer flows) e the Missouri River downsiream
from Gavinsy' Point Dan to improyve habital conditions for 2ml conserve pallid sturgeon?
Far example, will Qows thar more closely simulate the historic hydrograph provide
cidangeral species with spawning or pesting cues, thus providing mare effeetive ulilization
of availahle physical habitat,

Mesponse: The fife bistory necds of pallid sturgenn appeas 1o be poorly understood. Beoent
iadio telemerry studies {Bramblett 1996, Sheebun et al. 19%8) of pallid and shavelnose sturgeon
have siareil 1 st some of the habitet use and sclection for mlults o these species, but habital
use, habital selectiian, and ether needs of juvenils and young are stil! ot understood. This lack
of understanding is not unusual but fiis the oo foe mest endanpered or theeatened speeies, Al
af the stuelizs that | have reviewesd on pallid sturgeen bave concluded that key babiats {or 1his
species have heen lost in muzh of the Missoun and Mississippi rivers, and the reasen e fhis lass
in habital is the loss of sameal Jow paltern and taming coupled with te loss of the natural river
floadplain. Therefore, there is o generally accepled relationship bt inis based on relatrvely hle
hard data.

I'his situation is very simalar ta onc | am more familiar with, and that is dhe large-river fishes ot
the Colorado River systermn of the American souibwest. Six large-river lishes inbabit the
(otorada River and four of them are currently kst as endangered, the razorback sucker,
Colaradn pekeminnow, humpback chob, and bonytail, These are all relatively lurge bandied
species, the pikeminnow would rivat the pallid sturgeon in s with adudts at ong (ime reparted
40 e as larpe as B0 pounds, Construction of dams on the maiostern Colorade River started in
1475 with Hoover Dam, bt intensified under the Colomdo River Storgage Project {CUREP) 1o the
early 1960 when Four Jarge dams were placed in the upper Colarade Basin, Sounds like ke
bissauri arul ¢ otorado were influenced by the same era of dara buiidimg. Although suane af the
large-river fishes may have been declining i the Lipper Rasin due o ecigation and ather threats
prioe to the L4605, the loss of these species follovang the CRSE dams was dramalic and cansed
theit listing. As we started 1o learn about these species, mast Tialopists initially considered the
damis mut 1he chanpe of much of the dverine habiat to reservaoin llabitat, as well axs the cold
tajlwarees, as the major problems tar the fish. But many af us also thought 1he chanpe in fow
patiem and timing may also be important. As tinue and slody bas gone an, we have leamed that
changes in fow and the Woss of active loedplains alsao me very impartant i the degline of these
species. Althouph we dud not lave the Comps af Engeneees o Jevee e over frem the floc:dplain.

-
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we alil hove Invision of exotic froes and st dbes Csale cedar aod Russion olived ot stabibiocld
banks and stmolified the channel in wdoy aeas sicce bph sprog ows i lonper eceuned

A owe started o l=aro about the habital needs of the four endanpgered specics. we found tha their
Life hastories weace ali clescly tied to the cwele of the natural hydeageaph. The other large river
lizhes, two suckers (Blannclmouth and bluchead suckers) penerally were doing well. The
flarmelmouth sucker is chass 1o the razorhack sucker ey aspec, aod thew baove byiridivel
in natare since before the dams, perhaps siemalar o pallal and sloeeelmese stucgeen. Baoth
apawned at about the same me, at or just after the peak of the spring hydrograpn. faorback
sucker appear by wse 8 few arcas for spawning and show feleliy 1o these areas, Flannelmouth
sucker spawn oo cobble bars throughout the system. Young Manpelmouth suckers were casy 1o
fimsl, Tl yaung saam back have seldem been Jfound. vantil recently. We have now leamed thal
racorback lurvae anparently cequite floeded battomland haoitat {wann, och o plankton witk
abundani coverd as nursery areas, available ooly duriog conmal to high spring unoff vears dus o
overhank 1lewnding, ot haliwais that bave been vory rare since the duns were put e duc to
recduced spring releases. This was discavered almost accidzotally when a USFWS wateriowl
management area pond (o the o1d fleodpplaing was drained in the mid-1990s, and about &5 youny
razorbacks were found, Lacval Hannelmowth suckers require only some low velecity habitais but

nolbing specil.

A% we have leamed mope aboun Caoloradeo pikemiamos, we bave (oond tbar they penerally use
anly & fow spawniog areas (in the Oreen River system, only 2 inaver 603 miles of dver). They
spawn as Mtows recede in July ard Their young wse ephemeral ackwater halitat wathio the river
channe] as nursery areas, The spawning areas are some of the most clean cobble 1o the over,
with depib 10 embeddedness aof 5 ar moee cabble diamerers.

The more comman species such as the famnelmeouth sucker do not bave the same detai]ed needs
as the endanpered species.  Altheugh much of ther [ife history appears the same, 1t scloally 15
much dilTerent. 1 suspect 1hat this is alse the case oy the pallid and shovelnose sturgeon. They
likely wie some of Ihe same spawning areas, which is supgested by the number of hybrids. But i
15 very likely that pallid sturgeon have a more specific oeed for a paticolar poction of the
SPAWILNE arca, of are more speciflic on liming, than ihe shoveloose, [ also suspect that their
youny require certain ke habitats, habilsts thet are seldam found today but which were maore
common in the undammed dver, T suspect the Tife bistory of the pallid sturpeon iocludes
requirements for kov habitats that are much moere closely tied to the nateal bydeogiagph, and the
habkitals produced By that hvilragraph, than is the shoveloose.

Therefore, although [ noted above that there 15 a peneraliy accepted 1elatiooshig: that 15 based on
litdle: data, [ suspect it is the right celationship. Matucal lews inthe Missourd River were likely
inporiant i providiog key habitats for the pallid stergeen, The bslogists warking on the system
511 dan't kow wiat those habitats are, and i1 may 1ake a while 1o finid shem hecaose the river
atil Tleodplan are so heavaly altered, bat it appears to me 1hal they are grenerally on the right
tzack.



The riext pat of this question, physical habitd wd flow sestacation, appears to he somewhat off
bevite Frosn iy perspective. Based on whart [ said above, habitag follows How. The natural fow
parterr and tnzing crosied a series ot habitats that the ralive fish evolved with, Sonwe evalved 1o
nse cerlain unique poclions ol that hebime and s patiern of availshidivy, hey are aoee rare.
Cdthers cvoleed 10 use more comman babitats; they aee stll comman, Froom the fishes'
perspective, physical halital cestoration by isellis almast a misnemer. We don't even know
what habitms s restore. [ think vou likely mesn Boamlplaio restaration cather than physical
labitar restoration. And floodplain restoration o recanoection 1N andem with restaration of 2
more madweal e cepime is likely what wall be needed oestore the key habitats needed by
pallisl sturpenn. We have found this to be the case in the Colorado River Basin . As we howe
learned whant the key habitats are, we have found that rminuery of a natural bydrograph 1s the
casicst, and likely ooy, way w restere those hapitacs. We are startig 1o see that habital quacity.
such as the depth 1w embeddedoess of cobble bars wsed by Colueade pikemannew to spawn e,
requires Ingh flows, Enthe [ast few yeans we have sceb SUONE yeur elasses of plkeminnow in the
vear or twn following S0- 100 vear ftoed events. Some rescarchers think this is due o increased
cag hatching success, and number of larvae, when the spewiine cobbles are super clean. A study
has been proposed and [ belicve funded for lhe next fow years 1o Invesiigate this hypothesis m
mare detail. AMhough [ am sure the pallid sturgens key babilal needls are different tram that of
Colorada pkeminnow of raxorback sucker, T suspect they also are tied fu the natural civerine
habitat and low that babitat changed with the natural flow regime. The more af that How regioe
anel habitar that can be cestored. muost 1Tkely the better chance pallic starpean will have of

TECLIVETY.

Therelare, flow restaration is needed perbaps even moee than flocdplain restaration smee Lbhere
appear o he a few areas that have not been channelized and have some floodplain comection
below Cavins' Point 13am. These arcas may still provide some sermblance of key habitats with
natural flows and may be key areas to study,

The final paint dealt with spawning cuss. The literature § reviewed noted 1hat pallid sturgeen
and paddlefish cue to spawn on the spring tise. But the only citation 1 cowld find appeared to be
more of a review paper than actual research, BMany hiologist theught that Cotorade pikeminnow
alsn needed high flows to coe spawning, but we have found they spawn cven in years with no
spriog 1low, sugpesting that cueing may not be afl that important. Spawning success indry vears
is poaor as measured by larval production and success af yeung, 1 am oot surc for pallid sturpecn,
bt [ would suspeet 1hat a natural tempergture cegime luring the spring, and the proper spawning
hahita, and the proper nuesery babitad for larvae, are thee key ingredients that are nuassiog ard 1hat
wernlil potentially be restored with a more natural hvideopraph, and tese factors are why rhe
nitumal hydrograph are anpartant rather than a cue o spawo.

Basad oo the material 1 read concemning pallid stergeon and the results of recent stusdees, 1 sospect
that the natieal Toa cegime and the natural dver channel (floodplaan configuration ane the
elorments that need oo be sestoned 10 belp pallid sturgesn. 1alsa suspect that as these [alures anc
restored, the lile history needs of the fish will become clearcr, and perhaps easier 1o slody, and
the kev bahitaws Ihis specics iequires will b discovered. The subtle differences that help



slovvest nose sturpean recmid bul aal palhd stucgeon 2lso will Lecome mare evident Yo are
[ucky ss wes are o the Colorada Basin that vou have a lang loved ish to wiork wah

2. Oz popuolations of the Federally listed palliad storgeon of Lhe dixsoor) River coosystem
It cunserved by some stlier means nal invalving Mews specifically targeted for thiat
purpose? For example, ennld the physical babitat modifications by themsclves, arin
ciibination with ather manzpement and restaration techinigues result in the conscrvation
af e pallid sturgenn withnul mudifying the corrent operational schedule? Oanowr
adequately define haw the farpet species pespond to habitat conditions and is thire
adequate informalivn descrilviog what the species needs in order o thrive?

| beleve 1 alse answared this questiion ooy response to nomber | above, Because it docs me
appear that the actual key habitaty that ace missing are knewn, it seems Like 1t will be very
diffieult 1o restare something that is not well known, Anathet interesting poinl 1s reacnt research
Lias tended e find adult and ooe oo vear vaung pallid siwepecn 1o diverse or habitat rich porons
af the nver. Laots of secondary channels, braids, ixlands, and likely a high habitat count {meaning
the caver s braken ioto many babitats, perhans even the same cocs, But each habitat 1s relatively
sanall compared to an entire reach being comprised ol 5% run and that babitat s all cantiguous).
Thin 15 wery sirilar 1o habitats we find both razorback sucker and {olorada pikemiones
seleviing in the Han Juan River, wlach is over 80% run habltat W have fowml that bigh spuing
(ows are ome faclor in creating and matntaining that high babdal diversity, as well axa
floodplain that 15 connected to the oover.

Twenty or meare vears apn some (ks io the Colojado Basio toed o ereate backwater for young
pireminnow, They constructed hackwaters that were permancnt featares of the river, unfike the
ephemeral backwalers wsed by younp pikeminpow. The backwatzrs either Killed o aver tme o
became home for exotic predators such as green sunfish. o the last 10 years mver
geomorpholopists have been aulded a the study teans and they have helped bring forwaed the
neesd to mimic the patural hydrograph o ceeate the key habitats needed by the rare fish.

Eased on my understanding of the Missouri system, and my experience working with rare fish, |
doubi that the pallid sturgeon will he eeeavered unless the curmrent operational schedale s
changed 10 miimic a natwral hwdeagraph. Chnee tat is inidated, then habital resioealion or
creation may possible. We do ko tat as habital bas been degraded 1nothe Missoun Kiver, thar
rallil stupzeon have responded by losang e ability ta recruts, and that they are diinpy she best o
areis Thal are ieas) chanped. We da nod know how they will cespond 1o habilal improveme s,
with through flow restueation ar physical habatat restoration. As noted above, we do nol knaw
whal pallid sturgeen neads in arder tor thrive, bur we have a better idea of what s naol poocd o
lhemn, the present sitvation.

3. I phiysical habitat resteration and krdrological modifications are both necessary for the
conservation of ¥issouri River threatenel and endangered specics, are there preat benelits
to phasing implementation (one belore the viher) of those measures or varivas propatiions
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of cach that would yield the greatest henelies?

[l suzpect thal flow modifications wauld be needed fiest, and would alzo gree the carliest
chance for a response from the pallid stucgean. [ am net sure there is enough information knawn
about 1he kev babitat needs ol the fish e koow what type of habitat restoration o inHeale, ober
than to restore diverse reaches aof over. B pallid stocgeon young are trily lacgs river dwellers,
then restoration of secondary channels may be more impanant than reconneciion wf floodplawns.
| don't think vroagph is knosen about 1he young 1o drew this tepe ol cooclesicen, vel

In the real warld we seldom have the oppariunity o do exactly what we think 15 fght. Henee.
guspect some tlow modification, and some habilal restoration, will likely be the most prodem
course of action. Suine portiors of the eiver will lend themeelves w flow changes, other areas 1o
habitat restertion, hopefully some reaches will atlow for both concurrently, 1 am oot tamilia
enough with Missour River o be able to say where and when, but yvou [olks are

Hopefutly, my comments bave halped i your dectsions. As is 1ypically the case, L an
completing this on Sunday evening and wish [ had more time 1o put inlo my responses. [ have
not cited any literature bul could back up my varous statements with cilalions if need be. We
need ta remember thal generalist species do not beoome cndangered, Species becueme
endangered because they react W chanpes in thelr environment more dramatically than generalist
species. This usually means that their habilal needs are mare speeific. As blologists studying,
theye species, the hig task is to find those key habitats, and then w restore them. This (s often an
ieristive process, with small successes coming here and (here that lead to a majyor positive
reaction from the species. | appreciate the opporiunity 1o leam mace about the dissour svitemn
and the pablid sturpeon. 1 will be in the Dield all this week, looking for a new population of
razarback sucker in the upper end of Lake Mead where we found Jarvae in the past couple weeks.
I hape to be in touch via email and my secretary will have a nuenber of a mote] where we wall be
staying. If wou need to contact me for clarification, it may be difficolt but likely possible,

Faul 3. Holden, PhTI
GBI WEST, Inc.
Laivgan, Urah
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{esion 1.3 Weill snme semblange of the histueic hydrowraph be necessary, i swith phiesical
Lalitig restoennalt, to conserve endamgered and threateaed species nelaw Davin's Pl ™

I pne s i, o stinklaoce of 1he hisfaric hydrograph witls an iocpcise n s, along wish the
intsgetl el scdiment duning a period presc e the nesting season for intorior ke, 2 mes ane
ppne plivers waould st ellicicntly create and maintain the sandbae and samd sl labsin
eceasins lor i and plover nesting and Iarapgng. | whienk Mlows thist are s semblence vl the
loihorie ledrpraph are necessary (or the lonp-tenn (nesl hundred 1o L undzed sears) ability
l these pripuLliticnas 10 maintain themseves o even inerease. | draw thiy gonclusion bascd upon

s Lol iy evidence and Lniormativm:

A Uil Mo pap we 70,004 cfs) frumn Gavin's Peinl dann in 1995, 199e, and 14T nesubed o
appreipite 1w 45 fald incresse in eandhar and sand island bablat elow Gavin's Fond dam
Anring the 1% imerior Least een and pipiog plover nesting seasomn as compared 3 hakrna
calnales For tle 1992 and 1996 nesting seasons (018, Ay Corps ul Cnpineers. 1958
Ibiohogival Assessment] Mechanieal and othee men-induced oipulations ul exiging sandhae
annd sattel island babital prigt 10 1993 had resulted in smmall, local, und wery shon-wenn fone

s gL S Enn] RS N habitat for e and plovers. Even when Cwinning these small hastloes”
b peatoring hahitat, oversll, “1he war wis [ost” heause 1he overall amaun of sandhue and sand
il Tianlalan 1t the syswem was declining due 1o vogetation encruachment and sEceoasIgd L,
wilimem-hungy water released from the dem The high flows nf 1993 1954, aud 1297
Jemennatraledt whin high Mows could su eflicicntly and effeclively do in creahinyg nesting und
reeac g nthitan 1 1erns and plovers on The M issae Faver,

0 e ieiiendons ameunl o) sapdbar and saod isiand hahical ind Y5 rissulied 1 very

e lincive nesaup seasons For interion [east tergs and pipmg plavers. The plover amd teen
earductive s in L5908 were 7 and 2.6 1imes greater respectively. than the highesl rates
st vl duren TYRR Reaugh [T, Thie |998 coproductive rales wore also ba arwl fuur femes
evither This reproductive cates supgested as levels oo stabilize plover and lem populicians.
eaparhively [ Iyan ot al, 1993, Kirceh and Sadle 1999, L%, apmy Corps of [oginecrs 198
Windopival Asegaminent)  [hese great reproductive rules word 1 part. @ resull 10 Mo preddati
ates Hnpears there s saomuch hishitae 1 1998 that lermn and plover predalors sere dery
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inellicient ol locating nests end chicks. The 1998 reproductive rute also may have been the resull
ol greater amaunts of gond tern and plover foroging habitay because of the great amaount af
wpmelbar and sand island habhar. Dugger (1997} reported that food availabihty influenced fews
lern reproductive paremeters (egp weights, clutch sizes, and chick weights}h and thus could
wfluence fAledging rtes  Least terns eat small fish thet are most abundant in shallow waier Zones
aratend sand islends gnd sandbars in large river systems (Tabbs and (Galat [998]

I3 The beaetits of the high Mows and subsequent greal amounts of sandbar and surd sland
habitar observed 1n 1998, were also abserved in 1999, Ewen tbough it appearcd tha
approximately half of the sandbar and sand island habitar may have baen Jost e e sedinent
lungry river berween the 1934 and 1999 1em and plover breeding seasons (€. Krase, LS. Army
{ ups of Engineers, personal eommunécation), 1999 estimates of plover and tem reproduciive
rales were 2.5 and 1.5 times, respectively, Jarger than repreductive rales ohiecved during 198%
throuph 1997 ¢C. Knse. U8, Army Corps of Engineers, personal communication). The succes
ul the 1999 tern and piaver nesting season supparted the conclusions deewn from the 1993
season - that high flows from Gavins Point dam can create abundant excellent inferior leastern
and piping plover nesting and foraging habital, with sabsequent excellent reproductive rates for
the birds.

lev additian, though | 8o rat have the fishedes research experience 1 add ta the arpument, in my
upIniun. il Lppears that reataring @ semblance af the tastoric hydrograph below Grvin's Pain:
dam would alse greatly benefiv pallid sturgeon populatians by 1} by providing merc aqualic
habiiat diversity ameng the many sandbers and sand islands ereated by the high flows, and Z)
prerend Uhe water Temperatures that are apparently needed to stimulate sturgeon reproduction

In conclusion. it is my apinion that semblances of historie hydrograph flows wall be necessary lor
the lomg-term conscrvarion of endangered and threatened populations belew Guvin's Poion dam.
The mechanical manipulation (grading, sandbagging, ety of dwindling and limited sandbar and
sund island habitat was not enough 1o provide the nesting and foraging habitat needed by these
prpulations For self-maintenance. In addition, in 1998 and 1999 we have seen what good high
lws have done For teon and plover reproductive rates, The water releases will do a berter job of
eMiciently und effectively restoring and creating habitat in the long-term then any man-made
monipulations of habial.

Chaestion 21 Can the endangercd and threatened populations be consecved by physical
rlansgement and restarmion fechmques without modifying the current hydrograph and
cpcrationdl schedule'?

In my apinion, [ doubt that enough good antenor least tem and piptng plover nesting and foragicg
habitat could e created and maintained in perpentity to heve self-maintaining populations
withaut modifying the current operations and hydrograph. Prior attempts at physical habital
modilications during 1987 through 19%4 proved to last anly one or two seasons, offected only
very sl amounts of habitat {especially compared to the amount of habijtal created by hagh
Nows). and wers money and manpower costly (U5, Amy Coms of Enginesrs, 1998 Rialogical

-
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Accassmern. 1o the landscape of the upper Missouri River, these small and local reswaratinm
cllurts had Little to na influcnce upan the systern’s overall réproductive rates far tems and plavers
in the nesling seasons Fol lowing the restoration <fforts.

Imlerior least tema and piping plovers have adapted 1o an early suc cession. ephomeral habital ihes
15 hest created and maintined by the cver, and the seasonal increascs and decreases n Nows, In
my epinion, these scasonal flucthuations do noet need 19 00eur every yedr nor ul.the same levels
every yoar. [ suggestthey should ocour ot a ratc of every three to tive yoars la assist feasl ims
arl plovers in maintaining themselves.

The curcent operation schedule daes not work tor the long-1em self-maintepance of these
erdargered and threatened populatons. The reproductive rales observed jn 1988 through [5047
L%, Army Corps of Engineers, 1998 Riclogical Assessment) are evidencs tnat the populatiomns
a nerl majatain themselves under the current aperation. The oaly observed re productive Tales ul
a level allowing self-maintenanes or grawik (1998 and 1%99) were rates thay were a direct tesull
il Tugh flow releases from CGavin's Paint dem during 1995, 1956, and 1957, As discussed earlier
i my responss io question 1, thess high flows resulied in 3 to 45 times the amount of habiua
awnilable in previeus years. The earlier "sutus quo™ flows under cUTTnt operatlons Abwiay s
cesulied in population reproductive rates hawer than needed for se¢lf-maintenance,

Qucston 31 1¥ physicsl habitat restoration or hydrologic modifications are kb necessary, Ar¢
iheee benefits to phasing implementation of those measures? Lr combinations of either sirategy

Fut interior [east werns and piping plovers, [ suggest implementing the hydrologic modificutions
first befure any physical habitat medifieations, During the 1993 and 1999 tem and plover pestiag
~e250M5. we know that no further physical habitat modification was needed foc terns and plovers
felluwing the high flows of 1995, 1996, and (997 {U.8. Army Corps of Engingers, [%598
Bialogical Assessment), The high water releases with sediment cre ared the habital the bards
needed for very sucesssful nesting seasons. | suggest observing what high releases can do for
endangered and threatened species habitat for 3 0 4 years, then incorporating additional physical
inenipulations iato the aperation, along with occasianal [every 3 1o 5 year) high relcases. Alter
ahserving the effects of the high releases, we can probably be more eficicnt and judicious in our
physecal habital modifications efferts by doing the modificatians where 1hey would pravide the
sreatest benefi 1 the pepulations for the leng-term,
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delow Ihe Gavn's Fort dam {as wol 89 Fort Peck and Garresa) g mars aafycal byeragraph wolikl Bonalf Ikas? nns
A mengp ol wigs [P smuls larey Fach o nestan e lichesl pottions of svallaba sandeats, Ies desreasng Lk al
wnIhor A mare tateal hpdrog raph wadkd provise 10 graate Jegildbie ho S0 M3 yeaes Iniugsh 5 oeng and
Arpzsian  Inthe LSFYWS Bickegqucsl Dpincn of 1954 1he Y prelermed allarma e s may oo d 137 mwone gones of
prnsad Sarkd, bt morg impoidacily & graanr purdur ol yoars ware mord sand will icmeEn gepesed Fan g CurreT,
e manzgement | gg Al IRizk 0 bows Shaul? ingraa s danng ina puresd Spal Jurs 85 5 predonesd gireeng v
sugJesls. bul rathar pra Ir A5l and May and decina frongh Jung &, =" 8aTorg Sea mrenl nogds [0 Be rasfargd n;
I ~y5lem akang with 1hg spring fIows. Severaly rpdced 39dimont koeds and mCioased 530 ackon of sedumr | wia!
=aw 2185 Ihal INe sandbar habial and bed mvphology are kol (@ CnUrgd 10 dagrade Setononds g el kad amd
biare, @roskon can ey go 58 larin orgalmg high sangbars  IF hghear seeimanl lanas are 401 A5 (EERGRES e Ihn svalem
g cngelwen ofest wil kkay be & 'wnhds iedudton nosaidbar qumbers digtsouten and 1013l 8783 41 may be Luibu
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SMESONRD RIVER FORMAT CONSLLTATION
ANNOUMNCTMENT

Sarme Letter 5ent To.

Mantaoa Cievernor - Flelens

“antana MERA Represcitalive - Heldena

Moartzoa Depn of Fish, Wildlife & Packs - Lelera

enwand MERRC Beprosentatives - HelenarMiles Cuy
Soenth Flakala Urovernot - iisrsnh

wonth Dakata MEEA Beopressataee - Bismarck

Morth Drakoin State Game & 1esh Dept - Bismarck

Maorth Drakota MEMELC Represcuative - Bispwanck

South Thakaa Governor - i

Sourh Ikakota MERA Represcnlalive - Merrs

South Drakola Game, Fish anil Parks Lept. - Pierme

Sowch Tk MRBNEC Representative - Pere

Metreska Governer - Linesl:

Mehiriaska MEBA Bepresentative - Lincoln

Melrasia iame and Facks Comumission - Lincaln
Melraska MENEC Repiescntalive - Lincoln

Kansas (rovernor - Tapeka

Kansas MEBA Representative - Topeha

Kansas Dept of Wildlife and Parks - Topeka

Kansas MRMEL Kepresentalive - Topeka

Wissoun Oovernar - JefTersan Clty

Missousi MitBA Representative - JelTeesan City

Missouri Dept. of Conservation - Tefferson City

Missouri MRMNRE Representative - Iolferson Ciy

Larwen Gavemar - 12es Moines

lepara Diepr. 11 Natoral Resources - Des boines

[ovwa MEBNYE Hepresentative - Missoun Valley

Wynming Lievemar - Cheyenne

Wryoming-MEDBA Representalive - Uheyannc

IExes, Director, Mui Sose Coadition - Rapid City, 51}
Tribal Chaimnan - Cheyenne Biver Sioux Tribe - Hagle Butte, 50
(Game, Fish & Parks Dept. - Cheyenne River Sioux Tribe - Eaple Bunie, 50
Trikal Chairman - Chippewa Croe Trike - Box Elder, 8T
Matural Bes. Depr. - Chippewa Cree Tribe - Box Flder, MT
[ribal i man - Crew Creek Sioux Teibe - [ Thampsan. 512
IR - 4w Creek Sions Taibe - 10 Thoinpsen, s

Towbal Chazrmaan - Spieic [ake Trile - [Lo vorten, w13

Brsk & Chamue Dlepe - 11 Talken, 51



M fetier Sunl Tee

‘Fribal Chairman - Fi. letknap Comm. Council - Farlem, MT
Fisheries Propram - Gres Venlee & Assiniboine Trive - Ta e, BT
Tribal Chatrmean - 1t Peck Tnbe Papeeler, MT

Fizh & Wildlife 13epe - Assiniboine £ Sioux Tribes - Papoiar, MT
Tribal Chaomman - Kackapoo Tobae - Elerten, kX

Tribal Chairean - Loewer Frole S Tobe  Lawer Bmile, 513

Uepet. of Wildlife, Fish & Heo, - Lower Brule Lo Trite - Lot Hiie, 510
Laibal Presiden! - Wartherr: ©heyenne Trile - Lame Do BT

Bituaral Res. Plept. - Mocben Chavenne Frite - Lame Pesr, R
Tribal President - Ozlala Sious Trike - Tane Budpe, 51

Fish & Wildlifc Div. - Oglala Sious Tribe - Kyle 510

Tribal Chairman - Omadia Tribe - Mav, W

Wildlife & Farks Thept. - Chenaba Tribe - Moy, B

Tribal Chairman - Moaca Loibe - MWiohrara, W

irame & Fish - Panca Trbe Miobrara, ME

Tribal Chatrman - Praicie Band of Potswatami of Kansas - Moavetla, K5
Pratiral Bes. [ive - Praivic Band of Palrastoan - Mayeta, ks

Toabal President - Bosebud Siows Tribe - Boscbog, S10

Watural Bes. Dept, - Rasebud Sioux Tribe - Boscll, 513

Tribal Chairman - Suc and Fox Tobe - Reseree, K

Tam! Manager - Sa¢ and Fox Tribe - Reserer, K5

Tribal Chainnan - Santes S Trike - Muboara, ME

I*arks & Wildlife - Santee Sigua Tribe - Kioorara. tHME

Tribal Chairman - Sisselon-Walpeton Sioux Trbe - Apency Village, 3D
Fish & Wildlife Depl. - Sisseton-wWahpeton Sioux Tribe - Agency Village, 5D
Tribal Chairman - Standing Rock Sioux Trbe - F1 Yates, ND

Fish & Game Dept. - Smanding Rock Sioux Tribe - FL Yates, NI
Trbal Chairman - Theee Affiliated Tobes - Mew Towo, WD

Figh & Wildlife 1nv. - Three Affilised Trikes - Kew Town, NI
Tribal Chairman - Turtle b Thand of Chappews - Belooun, NI
Water Resources - Tuctle ML Band of Chappews - Bewcowt, MO
Tribal U hatrmean - Woncbago Tribe - Winnehago, ME

LINK - Wimebapo Tiebe - Winnebaga, X510

Trbal Chainnan - Yankion Sioox Trilse - Barty, 50

Game & Fizh Div. - Yapkion Sioux Tiiba - Mary, S0

Toibal Chairman - Blackfeet Trbe - Bioweming, MT

Fistr & Wildlile Tept. - Wackicet Tribe - Brovwmning, MT

I'ribal President - Flandecaw Santee Sious Tribe - Flandreae, S0

Fish & W tdhte epe Flardsews Saniee Sioux Tobe Flardreu, 51
Toibal U hairman - Cres it - Clioee Agzenwey, Il

Fiahy fe Wikilife - Oroee b $nme Apaney, M1

L)
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Saree efter Sead Ty

Tnbal Chairman - Arapalo Tobe - Fio Washakie, WY

Fish & Wildlife Dept - Arapaho Tribe - F1 Wisshakie, W'Y

‘Laibal Chairman - Shoshone Tribe - Fi, Washakic, WY

Fish & Wildhfc Dept. - Shoshone Trbe - Fr Washakic, W'Y

Tribal Chatrman - Jowa Tribe of Kansas & *ebraska - Whiis Cloud, K5
Iish & Wildlife Officer « Lowa [ribe of Kansay & MNebraska - White Cloud, K5
v, Lnpineer, Mizsour Biver Beglon, COLE, Crmisha, MY

Pdew. Commun, NW [ivision, COE, Poctland, OR

Freld Bupervisoe, 1S, Mismarck, M0

Field Suparvisor, ES, Pieme, 50

Ficld Supervisar, ES, Helena, MT

Fizld Supervisar, E5, Uirand [sland, N1-

Fiekl Supervisor, ES, Colombia, MO}

Field Supervisor, BS, Rock [sland, 1L

Fleld Supervisoe, BS, Manhaitan, KS

Ficld Superaisor, BS, Cheyenne, %Y



Unitcd States Departinent of the Interior

FLSH AR WILLLITT: STERVICLE
- Feological Sereccy
BAZA MELAM Aernlr
Dismarck, Hinrh Dakona S8501

Cole ot T

Hooaralle Tam Harkin
Uraled States SHenale
Federal Bldg. R 717
210 Woalmier Soeet

Ires hApanes, Lowa S0E04

Dhear Senator Harkin:

The {orps of Engineers, Noihwest Division, Porland, Goegon, and ithe Fish and Wildlife
Service {Service), Region &, Denver, and Region 3, Minneapolis, kave entered into formal
consullation an Amil L under the Endangered Speees Act an the {17 Operation of the Missouri
Biver Maiostem Feservair Syslem, (2) lack Scabilization and Mavipation Project, snd (3] the
{Iperatian of the Kansas River Tributary Beservoirs (see enclosed press released. The
cansulation will adidress issues affecting listed species in the project area, includiog the pallid
sturpeon, least iem, piping plaver, bald eagle, and Jodiana bat. We also will consider 1ssucs
affecting the sturpean chub and sicklefin chub, wluch are candidate species. The Service 15
prapusing to complete its bislogical apinian within 9&¢ days.

"Fa help the Service complete this apinion, | have requested mput on biological issues from the
Governars, Game and Fish Directors, and Tribes in each of the States in the basin. A sample of
these Telters and a list af all addressees 15 enclosed.

‘Thank vou for your attention 1o thes matter. 1f we can provide additienal infommation, please
contact Mike Olson, Missour River Cootdinater, or me a1 701-250-44E].

Sincerely,
i.- ..'. - | i

! ]
SUIVIG I
Allyn Sk
Field Su:?e’ﬂisnr
Muorth Dakota Field Office

Enclosares



hecdene: Fegionad Lirector, USFWS, Repion 3, FU soclling

fAMD: John Blankenshan)
Regional Director, DEEFWS, Region &, Denver (601003
{Arin: Sosan Lioner)
Tixtemnal Affairs, USFWS, Repion &, Denver (60160)
{Attn: T, SexsonD. Katrenberge)
Ficld Supervisars, 15
Helenas, Mandana
Cheyenoe, Whyoning
Meree, South Dakoa
Manhatian, Kanzay
Columbia, Missouri
lLock Island, Tllinois
Crrand [slanil. Webraska
Drivision Fogineer, Missourt Biver Fegion, COL, Omaha
(Atn: P Jahoston)
Ivizion Commander, NWID, 00 Portland
(At D Ponganis)

[N



Lo leleer send e,

Honorable Chatles E orassley
Tinibed States Senate

206 Federal Building

11 - P51 Sirmet GF

foednr Wapnids, Jowa 52401 - 1227

Flonorable Tom Harkio
[Inuted Siates Senate
Federal THdy. oot 733
210 W alnut Stiect
(e Boines, lowa 30309

Hoonarable JTames A, Leach
Howse of Representatives
1756 157 Avenue ME
{"eilar Rapids, lowa 52442

tieoorablc Jim Mussle
House of Representarives
713 Vet Main Street
Manchester, o 52057

[ [crnorabla 1eonard Lo Bogwell
tlouse af Representatives

109 Furnas Street, Suite |
Clseela, Jowa 302135

Henorable Greg Ganske
Hausc of Representatives
A0 Pearl Strect

Couneil Blalfs, Towa 51503

Flonorihle Tom Laduen

House of Hepresentatives

143 Albary Avenue 5E, Suile |
Chranpe City, Lowa 51041

Tlanorable Sam Brownback
United States Senate
(0102 Nonh Broadwsy
Fittstwrp, K ansas 66762

Elurorable Fat Prolarls
Lintted Stares Senain

4200 Somerset, Suile 152
Brainie Villige, Kansas 6072408

Flanorable Terry Musan

Harse of Repnescntatives

0%, 2™ Suice 208

Bl Hox 1128

Flutchinson, Eansas 673040078

Hanorahls Tirn Hyun
Haouse of Hepresenatives

200 S Jackson Strect, Suite f00

Tapeka, kansas H6417

Heoorable Dennes Moors
Huuse of Represeniatives
a1 7 Santa Fo Deive #[6H
(1vorlang Pack, FKansas /6212

Honarable Tedd Tialut
House ol Bepresentatives

155 Modh MMarket Stoect, Suite 400

Wichita, Kansns HT202

Honorable Christopher 5. Band
Upited! States Senale

303 Trast High, Sutte 202
Tetlermsan City, Miszoun 63101

1 lanorable John David Ashernft
Limited States Senate

Suite 2052

302 East Thigh

TefTersen Chity, Missourn 651404

Plonarable "Wilkiam Clay
House of Representalives
5261 Delmar Bmlevard
£1. Lamnix, dligsourt 43108



Honeorable James b, Talent

Howse of Bepresentarives

553 Morh New Bassas Foad, Suile 315
2 Lonus, Missoun 63141

Hpeomable Bachard A srophacds

flonse of leprescmatives

t 1144} souter Towne: Sguare, Rooem 201
S Loais, Biswenrs 53123

Flonombls Thie Skeion

Henrse of Represamative
313-B Nonhb West T Highweay
Blue Springs, Missour 64014

Hanprable Karen bMeCarthy
Elorase of Representatives

400 Hast 9 Stecet, Suie 9350
Bansas City, Missaur 641045

Honorable Pat Danner

Howse af Eepresentatives

5754 Narth Rraadway Bldg. 3, Suitc 2
Fansas City, Missaur: (4118

Honarable Raoy 00, Gnnt
Howse af Representatives
2740-8 East Sunshine
Springficld, Missoun 05832

Honorable Jo Ann Emerson
Homse o Beprescniaivis

3% Broadway

Capr {Firardeau, Mizssoon 63701

Hunorshle Fenny Hulshot
Houze of Representatives

33 East Broadway, Suite 280
Calumbia, Missoun 65203

Honorable koax Raaces
Elnited States Senatc
207 Narth Broadway
Fillimgs, Montana 39161

[[onorable Conrad Bams
Lnited Statcs Scnatle

SMIE First Avenus orth
Billings, bontana 3% 01

Homsrabie Rick ELGI

Honse af Bepresenatives

13 Hputh Last Chanee Culch
Aspenr Courd Building 20
Helena, Mooiana 296501
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[nited States Deparetment of the Interior

F1511 AND WILNDLIFE SERVICE
Missouri River Coordinaiar
JHE: Miniam Avenny
Bismarck, Murth Dakera SH501

BEel1 G AU

MERORANDLM

Ta Tl Mauck, Center Director, U 5. Cleelogical Sdovey
£olumbia, Missourt

From:  Missour Biver Coordimatir
Bismarck, arth 1xakola

Sebjeet: Missouen River Fannal Censuliton

The orps of Euglocers' Northwes! Divasion, Panland, (wepon, and the Fishoand Wililife
Service {Service], Region 6, Denver, Colarado, and Region 3, T Snctling, Minkcsola, bave
besum fianal consultation April 1 under the Iindangered Species Act on the { L} operation of the
Missoun Hiver Mainstem Besecvoir System., (2) Bank Slahilization and Maviyation Project, and
{33 the aperation of the Kansas River tribulary rescrvoirs. The Service is proposang to complete
a biological opinfon within 90 days. The Nerh Dakota Field C3ffice in Bismarck is the lead
affice for the consultation and will eoatdinate the affont for the Service.

[ am advising you of this consultation as a follow wp teour Janmary 261, 2000, Tenver boehng,
and request any final input on biological 1ssues ibat you believe may be usclul in completing the
Service's biological apinion. This infeamation needs to be pravided o me in writiog by May &,
2008, The consuliation will address issues affecting Hsted specics in the projoct aneas, including,
the pablid sturgeon, Teast tern, bakd eagle, Indiana hat, and pipiog plover. We alsn will consider
pssmes affecting the sturgeon chub and sicklefin chub, which are candidale specics

TF yona have questions regarding this consultation, pease contact ne. We appecciate your Lipual
intn our pracess. Thank yau for your attention to 1has mader.

%?Z/i_/‘;%’f%" )f': e
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Hepional Lircctor, USIFWS, Region 6, Lenver
(At Acting MOARTDY, Thenver)

Repronat Director, USTWS, Region 3, Fr. Snellng

Division Comenander, Nothwestem Division, Corps of Tngancers, Porlan
LAt 1) Foneams)

Blivision Enpueer, Missouri River Region, Cotps of Trgancers. Cmala
(At P Teshmstors)



MISSOURT RIVER FORMAIL CONSULTATION
FIERAL AGERCY LETTER
‘ Apnil B3, 2000

same Tetter Sent e

s, Waleric Guardia
Furcaa of Indian Affars

(849 O Shreet MW - 8BS 4513 BB

Washinglon [2! 20240

M. Suwsan Foelly

Burean of Reckamation
PO Baox 303137

Thillings MT 39107-0157

Ms. Lawvren Tothoson
Marisoal Fark Scrvice
143, Box 59

(' Meill ME 68763

M. Bibl Mavchk, Cenler i,

1.5, Geological Survey
4200 15, New Haven Foad
Columbia MO G5201-9634

tr. Mick Stas
LIS Western Arca Powar

2900 44h Ave, Morth, D 15800

Thllings MT $9L07-580k

Mr. Lamy Daowson
1i.5. Farest Survicy
240 W Contury Ao,
Bismarck NI13 58501

Mr, Bol Cox
FEMA, Eegion &
FA). Box 242467
emwer OO BO22SE

Ms. Avn Jchemat

115 EPA, Bepion £

499 1 3* Steeet, Suite SO0
Denwer, 00 B202-2406



