APPENDIX VI

SUMMARY OF PAST IMPACTS TO THE

MISSOURI RIVER ECOSYSTEM



APPLENLINN Vi

Sumrmary of effects of over channelsatian {c), ineluding snow remaval, and constroeton of
clikes, 1evetments, and levees: constuction and operalion ol inainatocaon dams {dh and both 1vpes
of alterations {ud] oo the lower Missourd River eosystenn (Adopred from Galan et al. T994)
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Changes in chaomel geomorphalopy:
& percent reduction in channel length
27 percent reduction in bank-to-bank channel are:
50 pereent reduction in priginal sucface arca of river
S8 percent redwction an sueface area of 15lan:ds
BY pereent reduction 1n number of islands
97 percont reduction in area o sandhars

resulting in ceduction in chanoel diversity through loess of side chaonels, backwaters,
istands, and mesndering (Funk and Hobinson 1974, 1esse et al. 1988).

Change in physical substrate fiorn dominance af sily, sand, and wood to rack riprap.
tncreasel warer depth and velecity i maim chiomel.

Pre- versus postimpoundment declines in suspended sediment Loads at Chnaha,
Meltaska, and St Lowis, Missauri, respactively, of 179 ta 25 and 250 10 125 millian
tons per wear {Schmulbach 20 al. 1992).

Feduclion in rver sediment load resudting in chamnel bed degradation inchudng
channel deepening, incrcased bank erusivn, aod drainage of remnant backwaters
dawnsteean from dams Hesse ot 4l 1973, 19893, b

Silt-clay fraction ol suspended sediment load reduged by 30 percent, Bt sand
fraction increwed 260 peicent, following closure of Cravins Point Dam in [%54
{Rlivexki et al. 1982).

 Redugtion in turbidity resulting o increased light penetration (Morris of al. 1948,

Pillieger and Girace [¥37).

Modilicatian of natural Mow tegime by evenang maximuam and minimum discharges
and eliminating peaodic flood pulse.

Reduciien in anoual temperatiuee tanpe. ’

|.oss of periedic Ooaling and Noodplain conmeciivity
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Higher water velocities reduce travel time for elissalved 1ons, nutcents and
comamuants.,

[rciease in dissalvel oxypen concentrations below rmmn stern s | Bocs 21l
196E),

Higher pastimpeondment summer oy Boe rovieation dilute impacts of naint
spapce Grscharazed pollutanes (Ford [REZ)

leduciions in pitragen amd phosphoros concentraions lownstream irom reservors
and changes in spiraliog patterns (Ward and Stanfor] 1983, Schenolbach et al. 1992}

Trechine in habita richoess resolted in presumed decrease in diversity of periphyvtic
algas (FFaveell and Tesar [LE3),

Eliminalinn of plankton and invenshrates predoced a0 standicg water chites and
sloughs with Joss of these hahitats {Whitley and Campbell 1974 ).

[.ozs of instrcam snag habitar and fonctions of organic matter retention and substrate
for invertchraies and fishes {Benke ot al. 1935},

Greater standiog crop of benthic invertebrates in main suzam of unchannaelized
versus charmelized river sections (Berner 1957, BMarris et al. 1908, Mol unil
achmulbach 19731,

Smaller standing crops of henthic invertebrates in chules and muod banks of
unchannelizel versus channeiized scotions (Maoms =1 al. 1968

Larger standing ctop of drift in unchannelized than channclized sections oA river and
lidtle sinulatity betwesn doill and benlbas {Morris et al. 1968, Medde and
Schrolbach 19730,

&7 percent reduction o enthic arca suitable for invenishrate colonizaton {Morms et
al. 106R).
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59 pergent decline in benthie mverebrate prodaciion fearm all wechannedized hakitas
af Missoun River downsiream ftom main stem darog between 196% and 1980 and 74
percenl deceeise inpreadoction in chute/backwater babatats {Mesil and Hesse 1992)

Loss at river-fleodplain conmection for Dsh ogratione, Spawmng and réeacmy.

Beduction in nuicrshabalits cesulting m dececased abundance of fish speeics in
chaniweh e verses uncharoelised section of civer in Meboaska (Sehmudbach e al.
[ 75,

Fiigher standing crop ol spelishes m unchannelized sectians ob river in Mebraska
compare:d with channelraed seclioons ateedruted to more backwater habitat and greater
habitar slversity {Cooen and Schmudbach 1978)

[.ass of nesting babitar for sandbarn/sand i3land binds leadinp o dastic popolatuon
declines {e g, Srerner pibifrans, Churadrin melodur).

Elimination «f riparian frests and soeam channels in arcas (ooded by reserveirs.
totaling over one-1hind entice length of Missourt River {Hesse vral 1988),

Enlcaionnent of fluvial particolate organic matter inreservaics

Temperature induced shills in perphylon and phytoplankton community strscture
particularly below dams (Faorell aul Tesar 1942, Rectz [922).

Incresse in periphylon primary production below dams (Ward and Smoford 1983).

Incteased relative impoerance of phyepiankion iomass and prinary production
comparcd wiih upstream allochthonouws mputs.

Increase in diversily ad density of zooplankion communily in nver dewnsiream
lram reservains {Repsys and Rogers [982)

Chanees in standing crop and dversily, and shifts in functeanal feeding oroups of
benthic mscroinvertebedes in miver dowostream from rescrvoirs (Ward and Stanford
LT,

Aldteration of emergence cucs, ceg-harching, <liapause-breaking, and maturation of
aquatic insecls diees o thermel rewdificalions below resensears [Ward and Stanford
[T Petis 19840,

o
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LAlp kg af crverine fishonigration,
Inundatien of oodplain Azl sprwniog aod norsery habitals.

Dievelepuzent of extensive spartfisheries in resecvoins and talwaters (Hesse 1 al.
Loat

Mesar etimination of vatural ciparian commmnaly (Eiesse et al. 1985, 195%. by
Champes rénorted |

- T porcent deciedhwos vepelation
2 peroent prasslands
- 30 percent wetlands

15 percent decrease in post-darm mee provwal i Morb Dakota foosdnlain camgared
with pae-dam period related 10 alssence of ool soil profile suturation, lowering of
witer table in spring ta reduce dovenstecam flooding {Beiley and Jeboson 1#E2), and
lack of mutrient silo depasition (HBuergess o al 7).

Increasing prapottion of mature feres) e othe sucecasional slages in remaining,
Newdyslain [(Brage and Tatsehl L9727,

&0 pereent decling in arpanic carbon load of post-cantrol Missourt Biver to
Mississippi River comparcd with pre-conlool (1 lesse ctal. 1588}

Laoss of majar floodplain bakitat 1y pes reduced populations of asseciated (loa and
fanma (¢ lapp 1977

Decreases in endemic large river fishes (2.0, Scopherbpnchuy athus, Fafpdon
spathula, Cyeleptus efungaies, Hyhopsis gracilis, and increases in pelagic
planktivercs (e g., Darosomu cepediannm, Alosa carpsechloris) and siph-feeding
carnivores (.. Morame chipsops, Lepomis maceochirusy (Plieger and Grace 1987,
Hesse et al, 194920,

Population declimes of 1] native Mussouri River Flasin biota leading 1o listing as

" federably threwtened or endanpered (Table 7)

Ax much as an B0 percent decling in commescial Nishery in Nebraskaand 97 percent
declme in tailwater recreational fishery helow Gaving Point Dam (1Tesxe and Meatl
LyEy.
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Decling in logal sized catfizhes in Migsourt Biver, Mussoun, ateributed inpan to
neteased suscoptibility o exploitation dus o last habitat diversiy {Funk and
lokinson 1974, Robimsen 1992}

[reroduction and establishment of non-native Nslws and avectebrates (e,
P ncerinchug spp., Oswicrus mordere, Mysis cefiord. 5ec able 6 tor dist of
imligduced fishes

Hyclroeleetic power generalion ol aver 2.2 Live, sales totaling 515 million from
1494388 [Syeum 1988

Development of major resecvair based recreation and associaled commereial
services, supporled speubmy o $65 million in 3988 (Genernl Accounting Office

145932}

Coemercial pavipation industry ieansporls about 2 milion tons of geods, prodlecinog
groas cevenues of 517 million in 1988 (General Accounting (e 19923

Water supply provided ro gl citics (3.2 million people), 2t pawer plasts, and 2
chemicat manufaciurers wn lower Missourd River {General Accounting CHfice 1992}

4 000 inerease in arca of agnculmrad land wse {Hesse el al. 1938

45 percent of protecied Malplain aow in agriceliural, urhan, and industrial vaes
{Hesse ¢1 3l 19890
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