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PROGRAM SCHEDULE

MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC.

22ND ANNUAL MEETING
LA CROSSE, WI ISLAND INN

THURSDAY, APRIL 19, 1990

REGISTRATION

07:30-08:15

a.ml

INTRODUCTION

08:20-08:30

SESSION I

08:30-09:15

09:15-10:00

10:00-10:20

SESSION IT

10:20-10:40

10:40-11:00

11:00-11:20

11:20-11:40

11:40-12:00

12:00-01:00

a.m.

a.m.

d.Mm.

Welcome and Announcements: John Sullivan

Keynote Addresses: Long-Term Trends in
Climate and Hydrology in the Upper Mississ-
ippi River System. Moderator: Doug Blodgett

A climatic assessment of the 1988-90 drought
in the upper midwest. Stanley A. changnon.

Long-term trends in climate and hydrology in
the Upper Mississippi River System: where has
all the water gone? William H. Koellner.

BREAK
Moderator: Ron Rada

The Metropolitan Wastewater Treatment Plant
and the Mississippi River: 50 years of
improving water quality. D. Kent Johnson and
Paul W. Aasen.

A habitat window: Pool 26 LTRM water quality.
R. V. Anderson, F. A. Cronin, J. J. Rundell,
and M. A. Morris.

Mississippi River water quality during the

summers of 1986 and 1988: an evaluation of

high flow versus low flow conditions. John
F. Sullivan.

Contaminants in sediments, plants, and macro-
invertebrates from Mississippi River Pool 19
during a drought (1977) and a high-flow year

(1978). K. Douglas Blodgett and Richard E.
Sparks.

Instream flow requirements of upper Miss-
issippi River smallmouth bass. William A.
Swenson and Daniel J. Orr.

LUNCH AT THE ISTAND INN



SESSION IIT

01:00-01:20

01:20-01:40

01:40-02:00

02:00=02:20

02:20-02:40

02:40-03:00

SESSION IV

03:00-03:20

03:20-03:40

03:40-04:00

04:00-04:20

04:20-04:40

04:40

p.m.
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Moderator: Marian Havlik

Modelling the recent decline in fingernail
clam populations of the upper Mississippi
River. Jim Eckblad.

Sediment toxicity in the upper Illinois
River: a search for the toxic substance(s).
Frank S. Dillon, Philippe Ross, Richard E.
Sparks, and LouAnn Burnett.

Histological and ultrastructural methods for
determining effects of sublethal cadmium
exposures on juvenile Lampsilis from the
upper Mississippi River: preliminary studies.

‘Becky A. lasee, Brent C. Knights, and Leslie

Holland-Bartels.

Physiological responses of the pocketbook
mussel (Lampsilis ventricosa) to cadmium.

T.J. Naimo, L.E. Holland-Bartels, and G.J.
Atchison.

What's in the soup: electrophoretic analysis
of the host-parasite relationship between the
flathead catfish and the mapleleaf mussel.

M. A. Romano, D. Barry Markillie, and R. V.
Anderson.

BREAK

Moderator: M. A. Romano

A survey for naiad mollusks (Unionidae) at
Minnesota River Mile 10.8, Interstate Highway
35 west, between Burnsville and Bloomington,
Minnesota. Marian E. Havlik.

Length/age/sex of fresh-dead Lampsilis
higginsi (Lea, 1857) (Unionidae) from the
Prairie du Chien, WI area, Mississippi River,
April-November, 1987. Marian E. Havlik.

The distribution, abundance, and species
diversity of naiad mollusks from the lower
Chippewa River, Wisconsin. Terry A. Balding.

Good rocks and bad rocks: life on a wing dam.
R. V. Anderson, D. M. Day, J. W. Grubaugh, D.
A. Deters, and J. L. Owens.

Mallard nesting on the upper Mississippi
River. John F. Wetzel and Robert B.
Dahlgren.

DISMISS UNTIL 6:30 CRUISE ON NEW TSILAND GIRL




06:30-08:30 p.m.

FRIDAY, APRIL 20

08:20-09:00 a.m.

SESSION V

09:00-09:20 a.m.

09:20=-09:40 a.m.

09:40-10:00 a.m.

10:00-10:20 a.m.

10:20-10:40 a.m.

SESSION VI

10:40-11:00 a.m.

11:00-11:20 a.m.

11:20-11:40 a.m.

11:40-12:00 p.n.
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SOCTAL & DINNER CRUISE ON THE NEW ISIAND GIRL

BUSINESS MEETING. Moderator: Doug Blodgett

Moderator: Nani Bhowmik

In the light of day: production in channel
border habitats of the upper Mississippi
River. R. V. Anderson, R. E. Sparks, J. W.
Grubaugh, and K. D. Blodgett

Continuous water quality monitoring in Upper
Mississippi River System backwaters.
Jennifer I.. Owens, William G. Crumpton, and
Kyle H. Holland.

Studies on the physical effects of commercial
navigation traffic in the upper Mississippi
River: results of 1989 sampling. Andrew C.
Miller, Barry S. Payne, and Dan Ragland.

How should we answer the question "does
commercial navigation impact fish communities
of the UMRS by increasing ichthyoplankton
mortality?" XKenneth S. Lubinski and D.
Wilcox.

BREAK

Moderator: Mark Sandheinrich

Strategies for evaluating sedimentation and
commercial navigation impacts on the upper
mississippi river system. Kenneth S.
Lubinski.

Correlations between suspended sediment
concentration and turbidity at Mile 50.1 on
the Illinois River. J. Rodger Adams and
Edward Delisio.

Changes in velocities within the channel
border areas due to the movement of barge
traffic. B. S. Mazumder and T. W. Soong.

Waves generated by recreational traffic on
the Upper Mississippi River System. Nani G.
Bhowmik, Ta Wei Soong, Walter Reichelt, and
William C. Bogner.



ABSTRACTS OF INVITED PAPERS

KEYNOTE SESSION: LONG-TERM TRENDS IN CLIMATE AND HYDROLOGY IN THE
UPPER MISSISSIPPI RIVER SYSTEM.

KEYNOTE ADDRESS NO. 1:

A CLIMATIC ASSESSMENT OF THE 1988-90 DROUGHT IN THE UPPER
MIDWEST. Stanley A. Changnon, Illinois State Water Survey, and
Changnon Climatologist, Mahomet, IL 61853.

The severity of the drought that appeared in the upper midwest in
1988 and that has lingered on into early 1990 has raised numerous
questions. Was it the worst the area has ever experienced? Was
it the start of greenhouse-related climate change scientists have
been forecasting? Will it continue for one, two, or more years?
Ccan droughts like this be predicted weeks, months, and years in
advance?

This paper presents answers to these questions, and explores many
other issues relating to drought in the upper midwest. Import-
antly, the area has become, over time, ever more susceptible to
drought-induced water shortages. The drought of 1988 alone was
not the worst "climatic drought" the area has experienced in the
last 100 years. We entered the drought after an unusual period
of prolonged wetness lasting about 20 years. Experience of the
past indicates severe, multiyear droughts in the region often
persist 4 to 5 years. Scientists largely do not believe that the
drought is a precursor of the expected major change in climate,
but some uncertainty remains. Climate change is expected to
bring some major changes to the region; what these may be will be
explored.



KEYNOTE ADDRESS NO. 2:

LONG-TERM TRENDS IN CLIMATE AND HYDROLOGY IN THE UPPER
MISSISSIPPI RIVER SYSTEM, WHERE HAS ALL THE WATER GONE? William
H. Koellner, Army Corps of Engineers, Rock Island District, Rock
Island, IL 61204-2004.

The Mississippi River navigation system is entirely dependent on
its ability to transport commodities efficiently. The system’s
capabilities are in part dlrectly related to climate. Extreme
meteorological events in the region generate stresses on the
system that often reduce its efficiency. The United States is
very dependent on the movement of different kinds of commodities,
both for internal national use and for export. The Mississippi
River system links the Gulf of Mexico to the Great Lakes, as well
as to other waterways.

The major portion of all tonnage orlglnatlng or term-
1nat1ng in the system is comprised of five commodity groups:
grain, agricultural chemicals, coal, cement or stone, and
petroleum products. If any of the sub-systems that these
commodities move through are affected by adverse climatic
conditions, the efficiency of the whole system may be reduced
drastically and even render inoperative for some period of time.
Constraints on the system usually become activated under
conditions of either too much or too little water. Climate
variability affects navigational commerce--the supplier, the
shipper, and the purchaser.

The Mississippi River is 2,340 miles long and has a
watershed area of 1,245,000 square miles. Forty percent of the
area of the United States and 13 percent of the area of Canada
drain into this river system which provides an outlet for various
commodities. The Inland Waterway systems transport 25% of all
waterborne commerce and the Rock Island District portion of the
Inland Waterway system handles 20% of those commodities which is
about 100 million tons as shown in Figure 1.

The purpose of canalization is to provide a dependable
9-foot navigation channel for the safe movement of barges and
towboats with widths suitable for long-haul common carrier
service.

The Mississippi River lock and dam system from St. Louis,
Missouri, to St. Paul, Minnesota, on the Mississippi River, and
from the mouth to Chicago, Illinois, on the Illinois Waterway was
designed to maintain a minimum 9-foot channel in each pool. This
would be accomplished by the closure of moveable gates on each
dam. Each gate could be placed at a zero setting and,
theoretically, no water would be released in that gate bay.

Gates can be closed, releasing only the water flowing into the
pool from the upstream dam and local tributaries, while the
authorized pool level is maintained.



Conflicts over river usage have occurred at least since the
1930s because of diverse, sometimes competing, uses by a variety
of interest groups. Adding to this problem is the fact that
societal and environmental uses of the river have changes over
time.

Oon the Mississippi River where the pools are more braided,
the backwater areas are not continuously replenished with moving
high water under low flow conditions. When this occurs during a
warm period, the algal population increases and fish kills occur.
During the low flow period in the summer of 1987, two large fish
kills were reported (at Cordova, Illinois, and Keithsburg,
Illinois).

Recreational boaters, who normally are not aware of river
controlling works, collide with the submerged wing dams during
low flow periods, which causes damage to their craft and
occasionally injures boaters. With continued siltation of the
backwaters, what is presently and excellent sport and commercial
fishery would be destroyed as a result of low water levels.

Additional channel closures can be expected during low
flows, which will slow the movement of commodities. This will
force normal river users to use other modes of transportation.

The water quality problem generated during low flow periods
could potentially be more serious. Presently, both communities
and industries treat effluent before it enters the river system.
However, the level of treatment is commensurate with the mixing
level of the river, and if river flows are low for extended
periods, the proportion of pollutants entering the system would
increase.

Changing hydrological and meteorological conditions, towboat
traffic, and variable channel dimensions, among other factors,
result in the hydraulically unsteady-state conditions which
exists throughout much of the navigation system. However, the
primary factor affecting the ability to maintain the 9-foot
navigation system is the rainfall-runoff relationship of the
Mississippi River Basin. Climatic conditions over the several
thousand square miles of drainage area determine the system’s
eventual water yield.

A long streamflow record, the basis for analyses of the
Mississippi River and Illinois Waterway systems, constitutes a
tenuous set of information, in that it represents both
deterministic and stochastic data. The variability in runoff
does not follow any. easily forecasted trend.

The climate of the Upper Mississippi River Basin has been a
major factor in the region’s agricultural, commercial, and
industrial development. During recent years, climate extremes in
the Upper Mississippi Basin caused millions of dollars in lost
production, in addition to other related economic costs and
losses. The increasing frequency, intensity, or duration of



extreme meteorological events experience in recent years in the
United States has increased climatic stress and resultant
hydrologic stress.

The greatest climate stress to date occurred during 1959-
1986. This period ranks as the wettest 28-year period in the
climatic history of the Mississippi River Basin. The extreme
wetness of this period is also apparent in the recorded
streamflow, which was well above normal as noted on the
hydrologic record at St. Louis, Missouri (Figure 2, United States
Geological Survey Water Resources Data for the period 1879-1986).

The most recent drier period, which began in late 1986, has
regionally continued. This has had an effect on the streamflows
in the Upper Mississippi River Basin tributaries, as well as in
the Mississippi River. Navigation was impacted in 1988 and 1989
primarily on the Mississippi River below St. Louis, as several
restrictions were imposed on size of tows and amount of tonnage
loaded on individual barges during the summer, fall and winter of
1989. Several examples of the low flow conditions will be shown
at the conference as will other impacts that were noted during
the last three years.
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ABSTRACTS OF CONTRIBUTED PAPERS: IN ORDER OF PRESENTATION

THE METROPOLITAN WASTEWATER TREATMENT PLANT AND THE MISSISSIPPI RIVER: 50 YEARS
OF IMPROVING WATER QUALITY. D. Kent Johnson and Paul W. Aasen, Water Quality Monitoring
Division, Metropolitan Waste Control Commission, St. Paul, MN 55101.

The Metropolitan Waste Control Commission and its predecessors have operated the Metropolitan
Wastewater Treatment Plant (Metro WWTP) on the Mississippi River at St. Paul, MN, for the past 50
years. Since the Metro WWTP began operating in 1938, extensive plant expansions have been
completed to accommodate increasing flows (Fig. 1), and to provide substantial improvements in
effluent quality (Fig. 2). Analysis of water quality data collected over the past 60 years shows a general
improvement of water quality as the waste treatment process has been upgraded. In 1926, dissolved
oxygen concentrations ranged from <1 mg/L to 2 mg/L in the river reach from St. Paul to Lock and
Dam 3 (August mean values). In 1987, dissolved oxygen values in the same area were 7 mg/L or
greater (Fig. 3). Drought conditions during 1988 and 1989 produced dramatically reduced flows in the
Mississippi River, but dissolved oxy-gen concentrations continued to meet or exceed the 5 mg/L. water
quality standard (Fig. 4). Biological sampling in 1926 and 1959 showed an absence of clean-water
macroinvertebrates. Biological sampling in 1985 showed an abundance of clean-water macroinvert-
ebrates. The most dramatic evidence of this resurgence is the reappear-ance of the Hexagenia mayfly
in the Twin Cities section of the Mississippi River, after a 50-year absence. The water quality
improvements in the Mississippi River correlate directly with improved treatment plant processes,
particularly the current advanced secondary treatment facility, and with improved waste control
throughout the Minneapolis/St. Paul area.
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A HABITAT WINDOW - POOL 26 LTRM WATER QUALITY. R. V. Anderson, F. A. Cronin, J. J. Rundell, and
M. A. Morris, Department of Biological Sciences, Western lllinols University, Macomb, IL 61455.

Dissolved oxygen, temperature, turbidity, transparency, and specific conductivity have been measure since
May 1988 at 17 sites in Pool 26 as part of the EMP-LTRM program. These sites represent major habitat
types and include structured and unstructured channel border and vegetated and unvegetated backwater
habitats as well as sites in the lower lllinois River. Similar habitat types were sampled in the upper and
lower reaches of Pool 26. The river system was in a severe drought during the sampling period and
temperature and turbidity were significantly lower and transparency higher than samples from similar
habitats in the pool collected during the early 1980's. Seasonal fluctuation in dissolved oxygen was
greatest in backwater habitats and smallest in structured channel border habitat. Signifi-cant differences
in all parameters were observed between sites in the Mississippi River compared to the lllinois River. With
the exception of isolated backwater habitats there were generally greater differences between the river
systems than between sites within a river system.

MISSISSIPPI RIVER WATER QUALITY DURING THE SUMMERS OF 1986 AND 1988: AN EVALUATION OF
HIGH FLOW VERSUS LOW FLOW CONDITIONS. John F. Sullivan, Wisconsin Department of Natural
Resources, La Crosse, Wl 54601.

An evaluation of Minnesota’s and Wisconsin’s water chemistry data of the Mississippi River for the months
of June through August, 1986 and 1988, was conducted. The river reach extended from above
Minneapolis (RM 859) to Genoa, Wisconsin (RM 648). Data were available from STORET, U.S. EPA’s
computer data base, from monthly monitoring conducted by the Minnesota Pollution Control Agency and
the Wisconsin Department of Natural Resources.

During the summer of 1986, average Mississippi River flow at Winona, Minnesota was 91% greater than
the annual daily average. In general, typical water quality characteristics included: high levels of total
suspended solids, total-N, and nitrate + nitrite-N. These conditions reflected non-point source input from
tributary streams and the impact was most apparent below the Minnesota River inflow. Water temperature,
pH, ammonia and un-ionized ammonia-N were low in comparison to low flow conditions of 1988.

In the summer of 1988, average river flow at Winona was 68% below the annual daily average. As a result
of the low flow conditions, the hydraulic retention time of the river Pools increased which promoted the
development of phytoplankton, especially Aphanizomenon flos-aquae, during the month of July. Levels
of total-P, ortho-P, ammonia-N, un-ionized ammonia-N, total Kjeldahl-N, pH, solar radiation, and
temperature, were high during this period. Un-ionized ammonia-N exceeded Minne-sota’s and Wisconsin’s
0.04 mg/1 standard in Pools 2 and 8 (Fig 1). Dissolved oxygen levels were depressed to the 5.0 mg/I
water quality standard in Pool 2. As expected, the most serious water quality problems were evident below
major point source discharges, or in areas with high algae concentrations. '

(See Fig. 1, Page 11).






