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Executive Summary

The Water Quality Work Group, GREAT 1l,
consisted of members representing the Rock
Island District, Corps of Engineers, the U.S.
Fish and Wildlife Service, U.S. Environ-
mental Protection Agency (Regions V and
VIl), Wisconsin Department of Natural
Resources, lowa Division of Environmental
Quality and the Missouri Departmen' of
Natural Resources. This group was respo:i-
sible for identifying water quality probleias
on the Mississippi River, formulating
appropriate studies to better define or solve
the most important of these problems, and
finally to make recommendations to the Plan
Formulation Work Group supportive of water
quality interests.

Thirty-five problems were identified by the
work group and the public. Seventeen of the
identified problems were addressed (due to
the broad nature of some problem state-
ments, many of these problems were only
partially addressed) by work group activities.
Four other problems were too low on the
priority list for funding of studies. The
remaining fourteen problems were considered
more appropriate to other work groups within
GREAT 1I, to studies being conducted by
GREAT I, or were beyond the scope of the
GREAT process.

The major accomplishments of the work
group were: studies on water quality effects
of dredge disposal site return flows, and on
desorption of pollutants from sediments.
These studies were contracted to the Univer-
sity of lIowa, Institute of Hydraulic Studies.
The final reports of these contracts not only
explain study results but develop predictive
water quality models to be used by the Rock
Island District Corps of Engineers in esti-
mating impacts of dredging, a requirement of
the 404 permit process. Results are sum-
marized below.

Modeling of Suspended Sediment Plumes:
Return flows at the Rock Island and
Keithsburg sampling sites showed increases in
suspended sediments of up to 75 mg/l over
ambient levels in the river. There was no

discernible return flow at Hannibal. Sand-
sized material settled within the first 100
meters &and silt sized particles, generally
within 400 to 500 meters.

The Schubei-Carter model anc the
Weschler-Cogley model were evaluated for
accuracy and ease of use. The Schubel-
Carter model, orginally developed for estu-
aries, was modified to work on conditions
more typical of the Upper Mississippi. This
model proved to be awkward in. its solution
and was not recommended for consideration.
The Weschler-Cogley model has more promise
and can utilize "plane" as well as "point"
sources of suspended material. A "plane"
source is a more accurate description of side
bank or beach nourishment disposal than a
"point" source. A third model is being
developed by Sayre. The final report will
contain 27 solutions for the Weschler-Cogley
model representing a variety of conditions,
and a user manual.

Laboratory Desorption of Pollutants:
Three sediment samples each from 10 sites
were analyzed as was river water and elu-
triates. At some sites there was considerable
variation in the size and character of the
pollutants. As expected, sandy sediments
were generally very low in pollutants and
finer-sized sediments somewhat higher. In
general, ammonia, COD, manganese &and
sometimes oil and grease, cadmium and zinc
were desorbed from sediments. Iron, phos-
phate, and copper seemed to adsorb to sedi-
ments during elutriate tests.

Water quality standard violations in elu-
triates occurred infrequently. The secondary
drinking water standard for manganese was
occasionally exceeded.

A report on the water quality of the Upper
Mississippi River and a point-source discharge
inventory of the river were generated inter-
nally by the Work Group. A summary of

water quality problems is presented in table i.

<%,




Table i

EXTENT OF WATER QUALITY STANDARDS VIOLATION
IN THE UPPER MISSISSIPPI RIVER

LENGTH OF
AFFECTED

STANDARD VIOLATION

SEGMENT DRINKING PROTECTION OF WHOLE BODY

(MILES) WATER AQUATIC LIFE - FISH FLESH CONTACT RECREATION

Entire Iron (1)*

Length Manganesc(1) Mercury (1)

100-500 Dieldrin (4) Fecal Coliform from
Sediment (4) St. Louis Area (3)
Copper (2)

10-100 Lead (2) Other PCBs (2) Fecal Coliform from
Pesticides (4) Dieldrin (4) Quad Cities (3)

1-10 Mercury (2) Dissolved
Oxygen (2,3)

0-1 Heat (2)

*Major Sources:

. L —
P T

Natural Weathering and Erosion
Industrial and Commercial Wastes
Domestic Waste
Agricultural Non-point




The Water Quality Work Group recom-
mended the following measures to the Plan

Formulation Work Group:

U.S.E.P.A. should revise suspended and
settleable solids standards so that they are
based upon the need to protect fisheries
and aquatic habitat rather than to protect
the photosvnthetie process.

(RID/COFE use the quantitative ussessment
models  of  water quality impacts  of
dredeing developed by the WQWG);

States in the GREAT II study area should
institute industrial pre-treatment programs
as soon as possible, coneentrating on speci-
fied towns, and should press for better
treatment or resource recovery for speci-
fied industries;

States in the GREAT Il study area should
develop compatible water quality manage-

ment regulations and stravegres for the
river;

Al NPDES thermal monitoring reports
should be standardized uand should utilize
existing mathematical modeling of the heat
dispersion process and;

A group of monitoring stations should be
established by USEPA in the DMississippt
River below the Quad Cities to document
the degree of water quality degradntion
and rate of recovery from this poilution
source.

From the water quality perspective, it was
recommended that all dredge disposal occur
out of the floodplain and that waters in the
dredge spoils be retained at the disposal site
until they are of equal quality to the water in
the river. On-site inspection by officials of
the Savanna Proving Grounds would precede
any disposal on the SPG.
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U.S. Deparitaent of the Interior -
Fisli and wildhife Service

U.S. Department of Agriculture ~
Soil Conservation Service

L.s. Department of Defense -
Depuartment of the Army -Corps of
Englieers

.S, hepuactment of Transportation -
VoS, Cuast vaard

T Pinvoronarental Protection
Agenes

Upper  Aississippi River Conserva-
tion Committee (ex officio)

GREAT I s organized into 12 fune-
tional work groups and the Plan For-
mulation Work Group. Each work group
is to accomplish the study objectives as
they relate to the work group's func-
tional area and as directed by the team.
Work groups are composed of persons
having expertise and interest in the
work group's area of study.

This report summarizes the con-
cerns, objectives, activities, conclusions
and recommendations of the Water
Quality work group as they relate to the
GREAT 1] Study area.

Water Quality Work Group Organi-
zation

1. Participants. Those members of the
work group who have attended at
least 2 of the 5 meetings include:

Ruth Andrews-K.1.C.O.E.
Thomas Bainbridge-Wisc. DNR.
Rick Breitenbach-U.S.F.W.S.
Brvon Goodrum-R.LC.OE.

Rieh Greenwood-U.S.F.W.S,
Gieorge Johnson-R.1L.C.O.E.
Robert koke-U.S.E.P.A., Region
Vil

William Kocllner-R.LC,O.E.

V. Ramixh-Missouri DNR

David Stoltenberg-U.S E.P.AL,
Region V

Others who have partiepated in the
review and comment of work group
output include:

Steve Baumgarn-1O0WA DEQ
David Kennedy-Wise., DNR
Thomas Lovejoy-Wise. DNR

Work Group Chairman:

Robert Koke - U.S.E.P.A. until
January 1978

V. Ramiah - MO DNR Januury
1978 - October 1978

John Ford - AO DNR October
1978 - Present

Mectings and Procedures

As of Oectober 1. 1979 the Wuater
Quality Work (iroup had held six
mceetings. The first three meetings
occurred between November, 1977,
and March, 1978. During these
meetings, work of the GREAT 1
study was reviewed, water quality
problems in the GREAT I1 area
identified and studies proposed. The
fourth and fifth meetings of the
work group were held in June and
September, 1978, to finalize details
of the studies to be undertaken or
contracted out by the work group.
The sixth meeting was held in
September, 1979 to discuss the re-
sults  of work group-sponsored
studies and work group recommen-
dations to the final report.

No formalized rules of order were
observed.

Voting Procedures

Since the work group represented a
single interest, water quality on the
Mississippi River, it was agreed that
all motions should pass by consensus
of all work group members present.
When quick decisions were needed,
members were contacted by tele-
phone and consensus of all ve-
sponding members was required.

Division of Responsibilities

The following items were the re-
sponsibility of all work group mem-
bers:

alaaen 1




- review of eaisting data pertinent
to the work group, problem iden-
tification, design of studies,
review and comment on GREAT
I Water Quality Work Group
studies, formulation of con-
clusions and study recommenda-
tions.

Responsibilities of the c¢hairman
include:

- drafting study contracts, re-
viewing coutractor proposals,

recommendation of & contrauctor,
reviewing interimn  contractor
progress reports, scheduling and
presiding at work group
meetings, represent work group
on Plan Formulation Work Group,
On-Site Inspection Team, and
Post-Disposal Task Force,
writing water quality assessment
report, develop point source dis-
churge map, write water quality
work group appendix of the final
study report.
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II. PROBLEM IDENTIFICATION

Problem Ideutification Process

Once the twelve functional work
groups and their overall objectives were
formulated, the work group members
began to identify public concerns, con-
flicts and other problems related to
their overall objective and area of
study. A work group's list of problems
was composed of those problems identi-
fied in any of the following ways:

1. The problem was identified in
GREAT I and was applicable to the
GREAT U area.

t2
.

The particular work group recog-
nized an existing problem based on
existing conditions.

3. The particular work group recog-
nized a potential problem based on
future projections of existing con-
ditions and trends.

4, Other work groups identified con-
cerns relating to the particular work
group area of study.

5. The public expressed concerns and
problems directly to the particular
work group.

6. The public expressed concerns and
problems to a particular work group
through the publi¢ participation and
information work group (i.e. town
meetings; houseboat trips; ete.).

These problems were compiled into
a list to be evaluated by the particular
work group for: (1) their relevancy to
the study, (2) the urgency or certainty
of the problem and, (3) the potential for
resolving the problem within the time-
frame of the study. Certain problems
were eliminated from further study
based on criteria guidelines developed
by the Upper Mississippi River Basin
Commission in 1974,  The list of re-
maining problems was then prioritized
by the work groups. (See Plan Formula-
tion Work Group Appendix for the
listing of these problems.)

The results of this sereentng process
were put into tables and displayea in
the Preliminary Feasibility Report.

Once the work groups had developea
a set of problems and needs, they
formulated a list of objectives designed
to address and, at @ minimum, partially
resolve their problems.  The-» ulgere
tives were then used to identifyv t:sks
and/or studies which the work group
needed to accomplish in order to iden-
tify the possible alternative solutions to
their respective problems. The
problems, objectives and tasks, therc-
fore, represent the plans-of-actions
each work group used to derive their
final conclusions and recommendations.

The conditions, both existing and
future, which were used to identify
problems of a work group are discussed
in the following sections. The year 1879
was chosen as a base point for existing
conditions, and a project life of fifty
years was used to predict future con-
ditions. Attachments 1, 2, and 3 sum-
marize the plan-of-action for each work
group.

1979 Conditions

1. Present Water Quality Conditions.
See Section VII A, Water Quality
Assessment Report.

2. Sources of Pollutants to Mississippi
River in GREAT Il Study Area.

The most important sources of
pollution to the Mississippt River
in the study area are point
source municipal and industrial
discharges from large cities
directly to the river and the
delivery of sediments from
erosion of agricultural land. The
urban areas of Dubuque, Clinton,
and Quad Cities, Muscatine,
Burlington, Fort Madison and
Keokuk are the major dis-
chargers of point source pollu-
tants to the Mississippi. The

FHECEDING PAGE BLANK-NOT FI1LMED




3.

Rocek, lowa., Manquoketa, Skunk,
Des Moines and Fabius Rivers
are the major sources of sedi-
ment discharged to the Missis-
sippi.
Relationship of Riparian Land
Management and Water Quality.

The nuses made of land adjacent
to the Mississippt River present
these potentred  non-point  source
problems for water quality in the
river:

- inereased soil erosion rates of
riparian land,

- discharge of pollutants used,
generated or stored on riparian
land.

The potential for adverse im-
pacts on water quality increases as
the amount of land contributing to
the problem increases and as the
distance from the river decreases.
The spectrum of riparian land uses
would run from a bottomland hard-
wood forest, which would provide
the best water quality protection, to
an industrial site with large areas of
unvegetated soil or impervious
paving and polluting substances ex-
posed to surface runoff or subsur-
face leaching to the river.

Relationship of River Use and Water

Quality.

Many uses are made of the river,
but water quality is affected in one
of two general ways. The use can
entail discharge of pollutants into
the river or it can affect the status
of pollutants already in the water.
Those uses contributing discharges
to the river would be:

- recreation and operation of rec-
reational and commercial river
craft (o1l and grease, sanitary
wastes, spills of transported ma-
terials),

~  withdrawal of waters for indus-
trial and municipal uses {(a wide
range of pollutants).

Those uses wineh can nofeet th
focution or status of pollutants il
ready 1in the river include dredginy
and the operation of commereint
rivercraft {(turbidity, resuspension of
bottum sediments, desorplion o
pollutants from bottom sediment~).

The Relationship of Present Use nin!
Water Quality.

Al tne  above  uses acver o
affect water quality but not ull hicoe
the «ime degree of impuact on watoer
quality. The withdrawal of water
for domestic, commerciul and in
dustrial use, and its return to the
river carrying waste products of this
use, has, by far, the greatest etfcet
on water quality in the river. Ind:
cators of organic pollution (nutri-
ents, fecal coliforms) from large
urban areas can extend many miles
downstream from their source (Sec.
VII A) in the Mississippi, but studies
by GREAT I Water Quality Work
Group (1978) showed increased pol-
lutant concentration caused by re-
suspension of sediments during
dredging disposal persisted no fur-
ther than 1 mile downstream.

Studies conducted by Johnson
(1976) and the GREAT I Water Qual-
ity Work Group (1978) summarize
known impacts of, rivereraft on
water quality. These studies on the
Mississippi, Minnesota and [llinois
Rivers demonstrated increased tur-
bidity levels correlated with size of
craft and depth of channel. Tur
bidity remained above ambient
levels for as much as 23 hours, but
the consequences of this kind of
pollution is still less severe than
that of discharges from large urban
areas.

Relationship of the Study Arcu's
Economy to Water Quality.

Changes in water quality would
be expected to mediate changes in:

public health (viral and bacterial
infections,  and

cancer, and

- .-




-3

Hiereto oo ot vt costs !
poer capity procuetinvity of the

ureas vock foree are alfeeteal.

water treatment costs anunieipal
drinking water, industrial boiler
and  process  water) vary o with
water queadity .

- aeveiopinent St pubhie reereation
RN R [ e tapler
guedit Lol o e Ceneies
T Cenle voctoan v orter quil -
iy standacds He nict before a
streatn can be designated for a
particular use ~uceh ss recreation.
Fialhure 1o miamtian these stan-
dards vooudd tend 1o reduce the
state's comnntinent to providing
recreation along that stream).

- valoe  of daprator vatertowd,
achs of the study arens. pes
ticularly Pool 190 has been the
major foeding  ground on  the
\lississippl flvaay  due to the
large  numbers  of  Musculium
transversutin. a clam which ap-
penrs 1o he quite sensttive 1o
water qualite. (Thompson and
Sparks 1977, Anderson et ol
1977

- wvalue ol sport und commer el
fisherv fthe ~urviviel of o high
quality diverse fishery i~ depen
dent upon nuontaimmg hagh levels
of dissolved  oxvgen  and  jow
levels of pollutants)

K(.‘IH(IO_I&L‘I‘UL)I' Dredging and  Water
Quality.

Dredging ha- the tollowing rmpacets

on river water gualitv:

increased levels of suspended sohds.
The action of the dicdge cutterhend
and return flows from the disposyl
sites can nercase uspended sohids
levels o the crver. Studies by the
GREAT I Water Quabity Wark Giroup
(1078) showed dredging induced tur-
bidity subsided to background levels
within & mile belov the dredge site.
Studies of turtudity penerated by

retucn Hoves oot o throe

arate dredgmgs ae the GREAND B

seprment ol e tiver et tetine
plumics of elevated suspends o Lohe
extended as i s one quartes 1o
downstream from the rvoetarn flow
discharge. Mensurement of heay,

metals, nutrients sand feeal colddorg

concentrations  ndieate tten g

strongly correlatod st e o
R T T R UL

preo it s e et o
haetr e Tevels ot Cont

Fateoae do saspenden sestren s,

megcased feve s of polfatani v

by desorption trean drcdaea o

ments. Vony stadies v Shooeo 1

potenticl for, or the ceearrenee of
desorption of e tat ad ateients
from lfl'(‘(ig!' \i'(lll' . Strchie s e

Brannon (Branoon, no dgate) ~boweo

that manganese was colense d trop,
sedinent  ntersttud e e
mineral particle surfaces and trom
particles associated vath oxides and
hydroxides ol hvdrous manganese,
Zine was found to be released trom
partieles assoctated with oxides and
hydroxides of hvdrous iron and nin
ganese and from orgsune matter and
sulfides.

A sutmary o! the 1978 dredeang
program water sampling by the Roeb
Island Dhstriet Corps of  boyined
showed C Oy, ron. manganese
zine  desorbed  {ronn seditper te
Measurements durimnmg e tind
dredging  showed  that depending
upon the site, manganese qid © O
appenred 1o he either ndsorbec tooor
desorbed from sediments Lo
tory studies contraeted by o R P V]
Wauter Quahity Work Coroup bedhient
that COD, ammonia wnd mabeane o
are desorbed from sedyvnrts,

8. Publ_ur{( ‘oneerns.

A numter ol wates cpalte e

were rHised by partierpian s ool e
meetings including:

1 need to better anderstand how
whter quality atfeets the baoty
of the keokuk Pool (Pae) 19,




- the relationship of water quality

and recreational boating.

- point source discharzes in Ft.

Madison, lowa.
- farm chemiculs and sediment.

- coordination of the GREAT
Study with state water quality
tegianto ot

- water pollution control costs,

- point source discharges from 3M
plant.

- relationship »f burge tows and
propeller size on nottom turbu-
lence aitd turbudity.

- thermal pollution by power plant
cooling water.

€. Projected Lonhions 2025
1. E[QJ.‘*:"“"t State  and ~ Federal
Actions.

Without the GREAT Study, there
may not have been a  consensus
among  bordering states and EPA
regions as to what constitutes ade-
quate water quality assessment of
dredging and disposal impacts, and
what level or 1mpact we can live
with on the Upper Mississippi.  Such
a lack of consensus among agencies
would muake comphiance with state
and federal regulations concerning
dredging more difficult.  Without
the GREAT Studv a mathemutical
expression of water quality impacts
caused by dredging may not huve
been developed to assist in water
quality manngement decisions,

Pf‘,‘l“',‘,‘.\‘,l Water Ql_l_nllll
Qqnm) Sourees.

Distur

Incrensed eparatoan i the sty
aren should be cflected an an
credase  n o ull mnjor  water  uses,
Munieipal  and  andustrial pomnt
sources shonld ineresse i number
and n total pollutant  load  dis

charged tu the river. More intensive
use of riparian land (commercial or
industrial development, more barge
fleeting areas, or cultivation to iear
river edges) will result in greater
non-point source pollution in the
Mississippi.

Projected Wuter Quality.

A mneres ¢ 10 s 0w
projected ubove cun be vxpected 1
decreusse water quahty. There are,
however, some trends that mav help
mitigate or offset this regression in
water quality:

- continued local state and ted
eral government funding for
collection systemas. construction
of new sewage treutirent facil-
tties and upgrading of existing
plants.

increased emphasix on industrial
pretreatinent und  recovery  of
materials as byproduets rather
than their discharge us wastes.

- use of orgenic wastes trom arge
sources (il.e., grain processing) s
alternative  cnergy sources  for
the production of methuane or
alcohol, a~ u Livestoekh feed o
fertihzer.

development of urban non point
poliution nbutement plans.

4. Public Coneerns.

Future public conecins vwall, of
course, mirror public petecption of
water quabity.  The potdie view of
two segments of the river todny tay
mdicate how concern- il clomnge
through time with chancog weater
Quality. In Wisconsin, Missosangn
water guality o consiidered pooo s
the majer coneetne mre wth i
Vl'hlI.L! nesthetios 1 iley g, e
tional boating  uno Bt n
high- quality sport tishery, Water
quahty m the Mississippr below S8t
Lows, in contrast, s considered poot
und  public meetimgrs Sippest o the

—_—
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major concerns are at a much more
fundamental level — human health
and the maintenance of aquatic life
in the river (GREAT Il Public Par-
ticipation Work Group).

). Statements of Problems. (Attachment
#1),

Y

L. Statement  of  Objectives.
{Attachment #2).

F. Formulation of Work Group

Tasks. (Attachment #3).
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STATUENMENT OF OBJ RO HIY L

WORK GROUP  Water Quality

OV ERALL OBJECTIVE:

Promote the maintenance or anprovement of water quality in the GREAT I stady uren,

SUBR-OBJECTIVES:

To characterize present water quality in the study area, including spatia) and

L

temporal water quality trends, and locations and frequencics of water quality

violations. ‘

2, Assess the effectiveness of present water qualitv monitorme programs in the
studv area.

3 Develop inoueling procedures that will prediet the water quality impacts of

dredging and dredge disposal on a site specific basis.

1 Promote the formation of a uniform set of guidelines {or all agencies involven
in water quality management in the study area.

Provide for mitigation of the adverse water qualitv effects of dredging and
disposal, during the period prior 1o development of final water quality eriteria
for dredging and dispo=al.
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i WORK GROUP ACTIVITIES 'ACCOMPLISHAM N

Water Quality Assessment Report.

The purpose of the report was to
provide an overview of current water
quality on the Upper Mississippi River.
Although many reports on specific pol-
lutants in specific areas and many
sources of raw data exist, a compilation
and anubvsis of all dutie for the river
was needed to help put speeifie pollu-
tants and locations in the proper per-
spective so that sound water quality
management decisions could be made.

The report provided information on
pollution caused by organic enrichment
and contamination bv heavy metals and
chlorinated hydrocurbons on a 600-mile
segment of the Upper Mississippi River.

The ieport draws ambient water
quality data primarily from the Iilinois
DEQ and the U.S. Geological Surveyv.
Information on point sources came pri-
marily front state 303e basin planning
documents and state records on effluent
monitoring. Special studies by a wide
variety of states and agencies provided
much of the information on merecury,
other heavy metals, PCBs and pesti-
cides.

Writing the report was a task of the
work group chairman.  Total chair-
manship costs from bebruary 1, 1978 to
September 30, 1979, are estimated at
approximately $28,000; costs incurred
in the writing of the water quality
report are ocstimated at  $5,600.
Printing and distribution may add
another $6,000-7,000 to the cost of the
report.

Resilts and conclusions of the re-
port uare summarized in the report
abstract.

Point Souree Dy chinvge Map.

A map of the GRENAT I study area
showing known point <ource dlwhmgos
to the Mississipp) was made with the nid
of the state's 303¢ basin plan docunments

and communication with state officiats.
The map has aided in the interpretation
of water quality data. It should be
useful in future planning and manage-
ment in the fields of recreation, flood-
plain management and protection of
fish and wildlife, as well as water
quality.

Development of map information
was ineluded in the water quality report
costs.  Additional costs of obtaining
base map, drafting and prmtmg are
estimated at $2,000.

Dredge Disposal Assessment.

A study to determine turbidity ana
suspended sediment problems Dbelow
dredge disposal return flows was con-
tracted to the University of lowa.
Institute of Hydraulic Studies.  The
three major components of the study
were:

1. Monitor turbidity below dredge dis
posal sites and define plume ol
turbid water.

2. Establish the relationship between
turbidity and suspended solids at the
sites monitored.

3. Adjust two existing mathematieal
models of suspended solids disper-
sion to fit field data obtained i
disposal sites.

The cost of the study is $30,000.

A detniled explanation of methuds,
results conclusions are included .
the finar rveport issued for this study
printed under separate cover.

,elbo:nmu Simulation of ))Uko_‘L)lmn or

Pollutan{s from Dr redged S Sédmvntc

A study to deternune which poten
tinl pollutants may be ieleased from
sediments into the water column during
dredging and dredge disposal was con-
tracted to the University  of  lowa.

e o et ———.
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Institute of  Hydeaulte  Studies. The
three mujor components of the study
were:

I. Determue  which  pollutants  will
desorb from Upper Mississippi River
dredge material using elutriate
testing.

2. Determine the rates at whieh de-

SOMPLIoNn tahes piaec,

3. Develop mthoteeeal model of
dilution, which will tirnsiate source
concentrations tu concentrations in
a downsticum plume.
The coct of the sty is $77,100.

A actatled espianction of methods,
results and conctasions are ineluded n
the final report issued for this study
printed tnder separate cover.

On-Site Inspection.

The Water Qualily Work Group did
not develop eriteria which would reject
potential disposal sites. The major
water quality concern of a specific
disposal site was ils distance upstream
from whole bodv water contact rec-
reation areas and water supply intakes.
These concerns could be addressed
without field inspections. Therefore,
participation of the On-Site Inspection
Team was infrequent.

Post-Disposal Lvaluation.

The work group chairman will par-
ticipate in the 1979 post-disposal task

=26

G.

force and, as u purt of that work, wiil
summarize  wnd  discuss  the  water
quality data guthered by the Koek
Island Distriet Corps of Engineers for
the 1979 dredging scason.

Work Group Meetings and Discussions.

Minutes of the Water Qualitv Worl
Group meetings gre included as Scetion
VI B,

Management Tool Development.

The completion of the two studies
contracted 1o the University of lown
should lead to formulation of mathe-
muticsl methods to  prediet  wat.r
quality impaets of dredging and dredyr
disposal.  The limited time and datu
base for construction of these predic-
tive techniques strongly suggests that
additional refinement of these tceh-
niques will be needed. By expanding thc
data base and by verification througi
water quality monitoring duriny
dredging, the accuracy of the predictive
techniques will be improved. It
anticipated that further model refine-
ment and verification will be an
activity of the GREAT Il Water Quality
Work Group.

It is hoped that this work will icud
to a method of quantitatively assessing
the water quahity impacts of dredgiy
acceptable to all agencies involved in
water quality management.
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ATTEREATIVES

AND RECOMMENDA FTONS

Proces,

The tusks that cach work geovp chose 1o
accomplish varied by work group, by type
of problen: and bv the existing knowledge

about that problem. All work groups
needed to colleet and organive background
informaticn Ve r o tean o nfor vnicn

Wias used oonbonuid, Tan g sroblems, to
provide inpnt cad odata Uy other work
groups and to forn part ol the narrative
for theiwr work group. appendin Waere little
background nformavion ¢xisted, baseline
data was collected snd/or research studies
conducted.

As all tusks weee completed, the results
were disteibuted to members f the per-
tinent work group. C(onclusions were then
drawn by members of the work group based
on the results of then work group's tasks.

The conelusions developed by each work
group led to the identification and conse-
quent development of potential alterna-
tives to their problems. The results of
some tasks indicated that there still was
not enough available mformation to ensure
a knowledgeable assessment of the poten-
tial alternative solutions to a problem. In
these cases, no alternstives could be for-
mulated und  Lthe onlv recommendation
which could be made was {or further study
of the problem. Where completion of work
group tasks led to identification of poten-
tial solutions, the alternatives were dis-
played on Attachment 4. The aiternatives
varied in  specificity  (rom site-specific
guidelines (o general policy changes, de-
pendent upon the problem they were ad-
dressing. Alternatives  displaved  on
Attachment 4 were assessed and an alter-
native selected on the basis of a judg-
mental impact assessment. Onee an alter-
native was selected, the rationale for its
selection und atl available supporting docu-
ments, information and <hedies suppoarting
its scleetion were identitied and displayed
on Attachment 4. This intformation (and
other), was used to conipile a brief sum-
mary of the types of 1mpacts that would
result if the recommendation were mple-

mented.* Based an the nnprel sasessiner)
and careful evaluation of thie recomimena:.
tion, the work group thruugh various votug,
procedures, either approved or rejected the
recommendation.

All work «roup upproved recomimend.,
tions were sent o to e GREATD I o
ussessment coordindator for review and o
vice. The coordinator would then mail th-
information, complete with  comment .,
back to the appropriate work group chiar
mun. The work group then did o niope
thorough and detailed assessment ot the
impact potential of their recommendations.
This information was recorded on Attaceh
ment 7. bEach work group was responsthic
for obtaining or estimating the nccessar
information for their impacl asscusmernt
through their studies, work group meeting-,
discussions with other work groups, diseu.
sions with other agencies having experty-«
in that pacrticular field, diseussions with
economists and discussions with the tmpuact
assessment coordinator. When Attachment
7 was completed to the work groups
satisfaction, sufficient copies of Attach
ment 4 and 7 were brought to the next Plan
Formulation Work Group meeting. Tt
impact assessment was reviewed by oali
members present, and additions, changes or
suggestions were made to the mpact o
sessment.  bach work group chairnian 10
the appropriate revisions and brought &
final version of the impact assessment i
the next Plan Formulation Work o,
meeting for {inal review.

At this  time, the recommendation.
were dropped from further active eonsd
eration, until all recommendations wepe
submitted by all of the work groups~. When
all of the recommendations had been su',
mitted to the Plan Formulation  Worl
Group, the development of inteprated qnd
final plans began.

*able 1, page




the cecommerndntions vrought to the
Plan tYormulation Work Group varied an
specificity and implementabihity and were
grouped into  the  following  generul
categories:

1. Implementable auctions with existing
authority.

2. Implementable actions requiring leg:
islation.

3. Implementable  ~tudies  within ex-
1sting authority.

4. Implementable studies requiring leg-
islation.

5. Feasibility studies, ete.
6. Policy changes.

Within each of the six groups above, the
recommendations varied from general rec-

omimcendations apphving 1o the river »
whole  to those  recommendations sty
speeifie in nature.  Three categories !
spectficity used Lo organize the recominct,
dations Into action plans are histed below:

1. gereral - apply to entire GREAT T
reach or entire Upper \ississipp
River Basin.

-

2 pool cply Lo n speetfe pool o
group of pocels.

3. site - apply 1o speeifie atels:
within & pool.

Work Group Recommendation-.

The following recommendations repre
sent those of the Water Quality Work
“roup before they were modified by the
IFlan Formulation Work Group in the plin
development process.

b 4
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June Uo, 1ayy Vitaels o ow

WY Voo Gy

DISPLAY OF RECOAMMENDAYITION &
PRELIMINARY IMPACT ASSESSAEN

Reconmmendotion Numbwer }

Peot Nuiber i

viver Aile

Date \pproved by Work Croup

l.

]

g )

ceneral probicm eddressed (write out & use numbor frore Vo bt

2. There o lael of data pertaming to surface N sromicw o ter by
i affeeted by dredging & dredpe disposal,

#1. Thero s alack of coordinated water quality & sediment data in the 1
arca on which to base management deeisions,

#1. Operation & maintenance of the -1t channel mav conteibute 1o the Pl
problems.

#12. Pollution due 1o dredging practices & disposal of materimds i< ocenrvin..,
o

#20. Clam shell dredging ereates high levels of turbidity,

Sub-problem addressed (write out - use only when necessaryv:

sub-objective addressed (taken from Attaclhmoent #2 wreite out):

Promote the formation of a uniform set of guidelines for uii agencies mvolven
in water quality management in the study area.

Tasks accomplished to address problem (taken from Attachment #3 - weite
out):

Devetop recommendations for final report consistenl with work group
objectives.

Listing of alternat ves to problem:
a.  Purther researeh on water quality & aquatie habitat mpact. ot

suspended sediment & sedimentation rates should be condueted & wato,
quality eriteria deveioped based on this rescareh.

prte- -
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RECOMMENDATIGN 4 2

RID/COE should supplement their assessment technigues using
mathematical models developed during the GREAT II study for documenting
water quality impacts of dredging and disposal.

Compliance with specific water quality criteria requires guantitative
measurement of impacts. Impact assessment of COE dredging and disposal on
water quality should use mathematical models to predict the magnitude of
suspended sediment and desorbed pollutant plumes. Such models will be a
product of the GREAT 1l Water Quality Work Group and these models, along
with user manuals, will be presented to RID/COE. Further refinement and
verification of these models is planned in the GREAT III study.

It is further recommended that RID/COE put these models into use at
two locations each during the 1980 and 1981 dredging seasons.. RID/COE
should design their water quality monitoring schemes during dredging to
check the accuracy of the model predictions.




June 26, 1979 Atachment #4
\\_Qg Work (iI‘OLl;)

DISPLAY OF RECOMMENDA[TON &
PRELIMINARY IMPACT ASSESSMENT

Rocomimeintition Numoer o
Pool Number All
Rives Ve

Date Approved by Work (iroup

I, General problem addressed (write out & use number from Atlachiment #1):

2. There is o leek of data pertaining to surface and groundwater quality as 11
iv uffected by dredging and disposal.

#4. Operation and maintenance of the 8-ft. channel mayv contribute to the
PO problem,

#12. Pollution due to dredging practices and disposal ol drodge materials s
oceurring.

#20. Clam shell dredging creates high levels of turbidity.

2. Sub-problem addressed (write out - use only when necessary):

3. Sub objective addressed {taken from Attachment #2 write outlh:

Develop madeling procedures that will predict the water gquality iripaets
of dredging and dredge disposal on a site specific bas’s,

3

1. lasks accomplished to address problem (taken from Attachment 43 - write
out):

Assessment of dredge disposil related water quahity problenis
Lab simulation of desorption of polhitants.

5. Listing of alternatives to problem:

n. The COL should improve their w.q. assessmant capabilities using mathe-
matical modeling based upon rescaveh findings made be fore GREAT steas,

¥

a




beo e COE should mprove ther wog. assessient capabilities using mathe-
nrtical modeling based upon data colicetion and existing model modifica-
tions undertaken by the GREAT study.

c. lhe COL should improve their w.q. assessment capabilities without the
u~o of mathematical models.

[he COE does net nec. to iaprove sts w.q. assessment cgpabilities.

.

et alieraadoe T awihite i the Int
Rattor e for selection ot alternative: Sinee 2 mathematical model based on
conditons typical to the sty area is uued. the assessment can be quantitative
{which s necessary it impa. 13 ure to pe compared with established criteria)
and mere accurate than a more generalized model.

Reteroaees used 1o seleet alternative (use tasks, support documents and/or
dizeus-ons, studies, artieles, ete.):

brocussions among members of water quality work group, discussions and
ecrespondence with WES stafi and WES documents of the DMRP.

Rotionale for elimination or other alternatives:

4. Mathematical models are presently not sufficiently developed to
a - ~uratelv predict w.q. impacts in the study area.

. M non-mathematical assessment procedure cannot quantify impaets and,
therefore, cannot compare them with established eriteria.

4. Present CGL w.q. assessment 1s viewed as inacequate by several agencies
involved in w.a. management in the study area.

Preliminary impact assessment of selected alternative. (List below all general
sdopacts whieh can be identified by the work group. The level of detail
=quired is only that for which the information is readily available.)

: Inerease rescarch and model development costs.

)

Improve water quality through inmiproved water quality management skills.

Reason for work group rejection of recomiendstion:
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RECOMMENDATION # 3

All dredge material disposal sites should be located out of the
tloodplain.




June 26, 1979 Attachment #4
W.Q. Work Group

DISPLAY OF RECOMMENDATION &
PRELIMINARY IMPACT ASSESSMENT

Recommendation Number ] 3

Pool ~umber All

River Mile

Date Approved by Work Croup

1. General problem addressed (write out & use number from Attachment #1):

#4., Operation and maintenance of the 9-ft. channel may contribute to the
PCB probiem.

#i:. Pollution due to dredging practices and disposal of dredge materials is
oceurring.

2. &ib-problem addressed (write out - use only when necessary):

3. ¢ b-objective addressed (taken from Attachment #2 - write out):
Provide for mitigation of the adverse water quality effects of dredging
and disposal during the period prior to development of final w.q. criteria

for dredging and disposal.

4. Tasks accomplishod to uddress problem (taken from Attachment #3 - write
out):

Participation in OSIT, post-disposal task force.
a.  Listing of alternatives to problem:
a. Stabilize spoils at a location out of the floodplain.

h. Stabilize spoils of materials within floodplain but not adjacent to the
river.

c.  Allow disposal at any site conditional upon stabilization of material at
site.

d.  Place po strietures on disposal of dredge spoils.




10.

11.

-35-

Selected alternative a (write in the letter).

Rationale for selection of alternative: Generally, this alternative would
provide the greatest protection from erosion of spoils back into the river.

References used to select alternative (use tasks, support documents and/or
diseussions, studies, articles, ete.):

Participation in on-site inspection team and post-disposal task force,
discussion with RID/COFE personnel and participation in formation of
channel maintenan~e plan.

Rationale for elimination of other alternatives: All other alternatives provide
less protection from erosion of spoils back into river.

Preliminary impact assessment of selected alternative. (List below all general
impacts which can be identified by the work group. The level of detail
required is only that for which the information is readily available.)

1. Inereased cost of dredge disposal at many locations.

2. Increased beneficial use of dredge material.

3. Reduction in sediment load to the river.

Reason for work group rejection of recommendation:
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RECOMMENDATION # 4

All dredge disposal material, including water, must be contained at the
disposal site. Release of water back to the river should not occur until the
quality of the contained waters equals that of the river. Impacts of return
flows on lands and receiving water courses shall be minimized.
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June 26, 1979 Attachment #4
W.Q. Work Group

DISPLAY OF RECOMMENDATION &
PRELIMINARY IMPACT ASSESSMENT

Recommendation Number 4
Pool Number All
River Mile

Date Approved by Work Group

1. General problem addressed (write out & use number from Attachment #1):

#4. Operation and maintenance of the 9-ft. channel may contribute to the
PCB problem.

#10. There is eutrophication in the study area which results in large amounts of
aquatie plant growth and shoaling of backwaters. '

#12. Pollrtion due to dredging practices and disposal of dredged materials is
occurring.

2.  Sub-problem addressed (write out - use only when necessary):

3. Sub-objective addressed (taken from Attachment #2 - write out):
Provide for mitigation of the adverse water quality effects of dredging
and disposal during the period prior to development of final w.q. criteria
for dredging and disposal.
4. Tasks accomplished to address problem (taken from Attachment #3 - write .
out): :

Listing of alternatives to problem: l

)
.

a. Require complete containment of water on site unit return flows are at
least of equal quality with water in the river.

h.  Require containment of waters on a site specific basis.

c. Do not require cortainment of waters at any site.

6. Selected alternative _a (write in the letter).




Rattonade tor selecetion ol alternative:  has adternstive provides the most
protection  agqainst  w.g. problems  caused by dredge spoils return flows.
Groundwater pollution  will not  occeur simec  the pollutants held an the
contin iment areis are sedunents whneh will not penctrate the sotl, and very
small concentrations ol metal cattons which will be bound by <ol particles.

Reters nees used to seleet alternative (use tasks, support documents and or

discusons, studies, artieles, ete:
P orticipation i OSET, post disposal task foree, diseission with
o persennel from state wogs moiagement aeeneies,

Ration e tor climmaton of othier alternatives:

hesc alternatives provide Tess oroteetion from water quality problers

couscd by dredge spord retuen flows,

Prolizmnary nonpacet assessment of seleeted alternative, (List below all gener o
tmprets whieh ean be adentiticd by the work group.  The level of detigl
poquieed s onle that tor whaceh the information s readily available))

i, Ierensed ¢ost o disposal.

R dore fand neceded to contaan watei,

a0 hproved water quahits,

Zenaor bor o work vroub rejeetion of recommendation:
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June 26, 1979 Attachment #4
W.Q. Work Group

DISPLLAY OF RECOMMENDATION &
PRELIMINARY IMPACT ASSESSMENT

Recommendation Number 5

Pool Number All

River Mile

Date Approved by Work Giroup

1. General problem addressed (write out & usc number from Attachment #1):

#18. Point source discharges contribute many pollutants to the river.

#25. Point source discharges in I't. Madison, lowa are degrading water quality. f
#27. There may not be adequate coordination with w.q. management agencies

in lowa.
#29. Effluent from 3M Plant mayv be degrading water quality.

2. Sub-problem addressed (write out - use onlv when necessarv):

3. Sub-objective addressed (taken from Attachment #2 - write out):
To characterize present water quality in the study area including spatial
and temporal water quality trends, and locations and frequencies of water
quality standards violations.

4. Tasks accomplished to address problem (taken from Attachment #3 - write
outk:

Write water qualitv assessment report.
VMap point source diseharges to the Mississippi.
.0 Listing of alternatives to problem:

4. State w.q. management agencies and U.S. E.P.A. should promote more and
better industrial pretreatment of wastes.

b, Industeial pretreatment of wastes remain at present levels.




10.

11

Seleeted o0 native  a  (write n the letter),

Ratic: o or selection of alternative: Several heavy metals in the Mississippi
frequent:; .. » found in violation of cither the drinking water standard, the
aquatic life standard, or both. Alunicipal treatment plants are not designed for
high efficiency metals removal. Metals in municipal treatment plants sludges
can make them toxic and reduce their value as a soil conditioner.

References used to select alternative (use tasks, support documents and/or
discussions, studies, articles, ete.):

Water quality assessment report, GREAT IL

Rationale for elimination of other alternatives:
If industrial pretreatment remains at present levels, the metals load to
river will remain high and contribute to frequent violations of water
quality standards.

Preliminary impact assessment of selected alternative. (List below all general

impacts which can be identified by the work group. The level of detail
required is only that for which the information is readily available.)

1. Increased cost of pretreatment.

[N

Savings due to resource recovery through pretreatment process.
3. Improved water quality, heavy metals, other industrial wastes.

3. Improved water quality due to higher efficiency of treating organic wastes
at municipal plants.

5. Inercased value of municipal sludge.

Reason for work group rejection of recommendation:
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RECOMMENDATION # 6

The water quality management activities of the states of Wisconsin,
lowa, Illinois, and Missouri should treat the Upper Mississippi River as an
entity and not as an aggregate of political units. Although various segments
of the river differ and may require different standards or use designations,
the adjoining states along any given segment of the river should be consistent
in their management to this degree:

- identical water quality standards for that segment (identifying and
protecting the same beneficial uses).

- similar limitations on the concentration of pollutants in discharges
to the river. As a general rule, effluent limits for one state
should not exceed those of the adjoining state by more than 100%.

- identical chlorination policies.
- state water pollution control agencies should encourage U.S.

E.P.A. through the State-EPA agreement process to conduct a
waste load allocation study for the Upper Mississippi River.

This recommendation should be considered at the 1980 or 1981 national ’
meeting of the Association of State Water Pollution Control Administrators :
(ASWPCA), or at a meeting specially convened and attended by the Water
Pollution Control Administrators for the four states involved.
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June 26, 1979 Attuchment #4
W.Q.  Work Group

DISPLAY OF RECOMMENDATION &
PRELIMINARY IMPACT ASSESSMENT

Recommendation Number 6 o
Pool Number All -
River Mile -

Date Approved by Work (iroup

1. Gencral problem addressed (write out & use number from Attachment #1):

#5. It is not known whether legislative and institutional arrangements are
adequate to successfuily manage water quality.

#9. Impact of point sources on water quality is unknown and hinders proper
w.q. management.

#12. Pollution due to dredging practices and disposal of dredge materials is
oceurring.

#18. Point source discharges contribute many pollutants to the river.
#25. Point source discharges in Ft. Madison are degrading water quality.
#26. Farm chemicals and sedimentation are degrading water quality.
#729. Effluent from 3M Plant may be degrading water quality.

#32. Thermal pollution caused by discharge from nuclear plants may degrade
w.qg.

2. Sub-problem addressed (write out - use only when necessary):

3. Sub-objective addressed (taken from Attachment #2 - write out):

Promote the formation of a uniform set of guidelines for all agencies
involved in water quality management in the study area.

4. Tasks accomplished to address problem (taken from Attachment #3 - write
out):

Write a water quality assessment report.

Assessment of dredge disposal related water quality problems.

Lab simulation of desorption of pollutants.




10,

1.

Listing of alternatives to problem:

#.  Develop compatible w.q. munagement regulations for the Mississippi River
agreeuble to all states in the study area.

b. Continue to have each state set its own water quality standards and
cffluent limitations on the Mississippi.

Seleeted alternative a0 (write in the letter).
Rationale for selection of alternative: The best interests of the river resource
management will be served only when the river is recognized and managed as

an entity rather than an aggregate of political units.

References used to select alternative (use tasks, support documents and/or
discussions, studies, articles, ete.):

Discussions with personnel from RID/COE, U.S. F.W.S., U.S. E.P.A. and
the various state w.q. management agencies.

Rationale for elimination of other alternatives:

Separate state standards hinder interagency and interstate cooperation in
reaching w.q. management goals.

Preliminary impact assessment of selected alternative. (List below all general
impacts which can be identified by the work group. The level of dectail
required is only that for which the information is readily available.)

1.  Costs of interagency/interstate w.q. management activities.

Reason for work group rejection of recommendation:

f e
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RECOMMENDATION # 7

All NPDES permit holders in the GREAT Il study area required to
submit quarterly thermal monitoring reports should use a standardized
reporting format. The process of heat dispersion is well understood, and
adequate site specific mathematical models have been developed for some
power plants. It is recommended that all NPDES permit holders who must
file quarterly monitoring reports develop a mathematical model of heat
dispersion of their effluent in the Mississippi River. The model should be able
to predict the following attributes of the thermal plume:

- length, width and dep'h of the SOF over ambient thermal plume.

- the percent of the river cross-section passing through the 50F
over ambient plume.

- the percent of river flow passing through the 5°F over ambient
plume.




June 26, 1979 Attachment #4
W.Q. Work Group

DISPLAY OF RECOMMENDATION &
PRELIMINARY IMPACT ASSESSMENT

Recommendation Number 7
Pool Number All 1
River M\ile

Date Approved by Work Group

1. General problem addressed (write out & use number from Attachment #1):

#1. There is a lack of coordinated water quality and sediment quality data in
the study area.

#9. The impact of point sources on water quality is unknown.

#32. Thermal poliution caused by discharge from nuclear plants may degrade
water quality.

2. Sub-problem addressed (write out - use only when necessary):

3. Sub-objective addressed (taken frem Attachment #2 - write out):

Assess the effectiveness of present water quality monitoring programs
with study area.

4. Tasks accomplished to address problem (taken from Attachment #3 - write .
out): ' §
i g

Write a water quality assessment report.
5. Listing of alternatives to problem:

a. Require that all thermal monitoring reports submitted for walers
discharged to the Mississippi River in the GREAT Il study area have an
identical format which includes (as a minimum) the length, width and ‘
depth of the 5 F over ambient thermal plume(s), an estimate percent of '
river cross section, and the percent of river flow passing through the ("
plume. All NPDES permit holders required to submit thermal monitoring
reports should be encouraged to develop predictive models which can
estimate plume size on critical days within the reporting period.

b.  Make no change in present reporting procedures.




|

10.

11.
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Selected alternative a (write in the letter).

Rationale for selection of alternative: Present thermal monitoring reports
have different formats and often do not present complete information on the
most important problems. Standardizing the format for essential parts of the
report guarantees that the reports will accomplish the purposes intended.

References used to select alternative (use tasks, support documents and/or
diseussions, studies, articles, ete.):

Thermal monitoring reports for power plants in the GREAT II-1II study
area.

Rationale for elimination of other alternatives: Present monitoring proce-
dures, particularly at the Quad City Nuclear Plant when discharge from the
intake fore bay occurs, do not define the thermal plume dimensions. The
percent of river passing through the plume and the percent of river ecross
section are factors with important biological implications that are not
measured at most power plants.

Preliminary impact assessment of selected alternative. (List below all general
impacts which can be identified by the work group. The level of detail
required is only that for which the information is readily available.)

1.  Increased monitoring costs.

2. Increased knowledge of thermal dischages.

Reason for work group rejection of recommendation:

PEYI
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RECOMMENDATION # 8

A group of water quality monitoring stations should be estabhished
below a major urban area within the GREAT I study segment (Quad Cities is
recemmended). This group of stations will be used to assess the impact of the
discharges of a large urban area on water quality in the Mississippi River.
Such a study would be an integral part of any wasteload allocation project for
the \lississippi.  Therefore, it is recommended that this monitoring program
be implemented by U.S. E.P.A.

Study design should provide for at least four stutions that will show the
rate and spatial extent of the recovery ard’or dispersion process. Water
quality variables to be monitored should incelude us 4 minimum: temperature,
pH. conductivity, DO, BOD, COD, NH,-N. NO,-NO,-N, Total P total
filterable P, FC, and the total and dissolved fractions 0“? these metals: iron,
nanganese, cadmium, chromium, coppet, lead, zine, and mercury.




June Tn, bava Attachment #4
W.Q. Work Group

DISPLAY OF RECOMMENDATION &
PRELIMINARY IMPACT ASSESSMENT

Recommendation Number 8 o
Pool Nunsher 16
River Mile All o

Date Approved by Work Group

I General problem addressed (write out & use number from Attachment #1):

#1. There s a laek of coordinated water quality and sediment quality data in
the study area.

#0. The bmpaet of point sources on water quality is unknown and hinders ‘
proper management of water quality. i

#17. Urban runoff is contributing sediment, O & G. organics and other
pollutants to the river.

#18. Pomnt source discharges contribute many pollutants to the river.

-~

2. Sub-problem addressed (write out - use only when necessary):

3. Sub-abjeetive addressed (taken from Attachment #2 - write out):
\ssess the effectiveness of present water quality monitoring programs in
the study area.

1. Tasks secomplished to address problem (taken from Attachment #3 - write

out):

Develop recommendations for final report consistent with W.Q.W.(G.
objectives.

a2 Listing of alternatives to problem:
#.  Develop o group of ambient w.q. monitoring locations below a major urban
area in the GREAT T study area to assess urban point and nonpoint source

pollutant mmpacts on river water quality.

b, Continue to nse only widely spaced ambient monitoring .ocations and do
not attempt to measure urban pollution cffects on the river. |

Y .ﬁi in\-#'gm'-' v




a.

10,

Selected alternative a (write in the letter).
Rationale for seleetion of alternative:r The large federal, state, and loeal
government investments and those of the private sector in water pollution
control need to be tied, in some rational manner, to existing water quality and
our knowledge of how it is affected by pollutant sources.

References used to seleet alternative (use tasks, support documents and/or
discussions, studies. articles, cte.):

Task #5:  Develop recommendations for final report consistent with
W.Q.W.G. objectives.

Rationale for climination of other alternatives: Other alternatives do not
provide adequate data to evaluate the impact of urban point and nonpoint
pollution on the Mississippi in the GREAT Il area.

Preliminary impact assessment of selected alternative. (List below all general
impacts which can be identified by the work group. The lever of detailed
required is only that for which the information is readily available.)

1. Inecreased ambient monitoring costs.

2. Increased knowledge of urban point/nonpoint pollutant impacts on river.

Reason for work group rejection of recommendation:
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RECOMMENDATION # 9

An on-site inspection attended by the RID/COE and officials of the
Savanna Proving Grounds shall precede any disposal of dredge materials on
the Savanna Proving Grounds.
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June 26, 1979 Attachment #4
Ww.Q. Work Group

DISPLAY OF RECOMMENDATION &
PRELIMINARY IMPACT ASSESSMENT

Recommendation Number 9
Pool Number 13
River Mile 545.2-558.5

Date Approved by Work Group

1. General problem addressed (write out & use number from Attachment #1):
#12. Pollution due to dredging and dredge disposal practices is occurring.
2. Sub-problem addressed (write out - use only when necessary):
3/ Sub-objective addressed (taken from Attachment #2 - write out): !
Provide for mitigation of the adverse water quality effects of dredging
and dredge disposal during the period prior to development of final w.q.

eriteria for dredging and disposal.

4. Tasks accomplished to address problem (taken from Attachment #3 - write
out):

Develop recommendations for final report consistent with work group
objectives.

5. Listing of alternatives to problem:

a. Prohibit disposal at Savanna Proving Grounds.

bh. Require on-site inspection by personnel from COE & SPG prior to
placement of dredge spoils on SPG to insure disposal activities do not

impact materieals stored at site.

c. Follow same format for disposal as is normally observed at other disposal
site.

6. Selected alternative b (write in the letter).

Rutionale for selection of alternative: Inspection of the area by COE & SPG
officials should insure that disposal and return flows will not come in contact
with materials stored at site. The Proving Grounds are out of the floodplain so
that erosion of spoils back into the river should be negligible.




10.

11.

_63_

References used to select alternative (use tasks, support documents and/or
discussions, studies, articles, etec.):

Discussion with personnel of RID/COE, state w.q. management agencies
and PFWG.

Rationale for elimination of other alternatives: Rejecting the site would
disallow an otherwise suitable, out of the floodplain, disposal site. Not taking
the precaution of an on-site inspection might increase the risk of
contaminating return flows with hazardous or toxic materials stored at site.

Preliminary impact assessment of selected alternative. (List below all general
impacts which can be identified by the work group. The level of detail
required is only that for which the information is readily available.)

1. Decreases risk of water quality degradation by materials stored at site.

Reason for work group rejection of recommendation:
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Table ii
Water Quality WORK GROLP
RECOMMENDATION NUMBER
- . .
IMPACTS 1 2 3 4 5 6 7 { 8 ' 9
1. Noise o ;
e Nese S 1 L |
2. Displacement of People ;
R .
3. Aesthetic Values ; 1
‘ el e e Y | P —— -4 P .
4. Community Cohesion i 1 }
— . _ i i‘ . _
' 5. (Desired) Community Growth T '
. — , VI
6. Tax Revenues [ I
| b Taw Revemues | R
7. Property Values L !
‘‘‘‘‘ S S I S T
8. Public Facilities | R
_ — 4+ . — b
9. Public Services 1
10. (Desired) Regional Growth i | 4
11. Emplovment/Labor Force : y
— e [ e e e i
‘ {
12. Business/Industrial Activity | :
13. Displacement of Farms : J
14. Man-Made Resources | : ! .
R Y (S U SO — e . H 4 — .
15. Natural Resources / ) ' !
e . —— — —d— 4 — Y -
16. Air Quality ! | :
. — - _ — . e— e — - PR — = i i
17. Water Quality/Quantity J/M |

KEY

B><] significant Direct Impact NOTE: Significant Dircct Impaets and y

2 No Direct Impact, Indirect Impacts Indirect Impacts which may need further ']
!

May Need Further Assessment
— Negligible Direct Impact
[ ] No Direct Impact

assessment are shown and measured on

Attachment 7.
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V. SUMMARY

PROBLEM 1:

Lack of Coordinated Water Qualitv and Sedi-
ment Data in Study Area on Which to Base
Management Decisions.

Sub-objective(s):

- To characterize present water quality in
the study area.

To assess the effectiveness of present
water quulity monitoring programs in the

study areu.

lask(s):

Write o report on water quality in the study
ared.

The  water  quality assessment  report
summarizes water quality data from several
sources and notes whiceh pollutants in which
locations  exceed quality standards. The
report  also  discusses  present  monitoring
aetivities.

Recommendations:

#7. Reguire NPDES thermal monitoring
reports  to have a  standardized
reporting format.

#8. Develop o group of ambient water
quality monitoring locations below a

major urban area.

Implementation and Requirements

Recommendation #7 will require
coordinastion between EPA Regions Vo and
VII and the Missouri DNR.  Due to the
biologienl  significance of thermal  dis-
charges the ULS. Fish and Wildlife Service
and the various state conservation agencies
mayv wish to provide input into a proposed
format.

Recommendation #8 would best he neceom-
modated by EPA or a state water pollution
control aveneyv,. The grouping of stations
does not it the coneeptual tramework of

NASQAN stations run by the U.S. Geco-
logical Survey. Since no large urban areas
within the study area are located in Wis-
consin or Missouri, either lowa, Illinois or
U.S. E.P.A. appear to be the agencies bhest
suited for implementation. A group of four
stations should be established with ver-
tically integrated sampling at several
points in the river cross section at each
location. Spacing of stations should be
based on a reconnaissance sampling pro-
gram which defines the zone of recovery
from pollution. No other large pollutant
sources or major tributary should enter the
segment bounded by the monitoring loca-
tions.

Unaddressed Problems, Future Needs

The most important data needs are those
which keep us from basing important v.ater
quality management decisions on actual
water quality problems. Foremost in terms
of fiscal importance are data nceds tving
wastewater treatment to in-stream water
quality.

PROBLEM 2:

There Is a Lack of Data Pertaining to Surface
and Groundwater Quality as It is Affected by
Dredging and Disposal, on Which to Base
Management Decisions.

Sub-objective(s):

- Develop modeling procedures that will
predict the water quality impaets of
dredging and dredge disposal on o site-
speceific basis.

Task(s):

- Assessment  of  dredge  disposal related

water quality problems.

- Lab simulation of desorption of pollutants
from sediments.

Results iund Conelusions of Task(s):

Modeling of Suspended Sediment Plumes. Re
turn flows at the Rock Island and Keithsbury




sampling sites showed inereases in suspended
sediments of up to 75 mg/l over ambient
levels in the river. There was no discernible
return flow at Hannibal. Sand-sized material
settled within the first 100 meters and silt-
sized particles, generally within 400 to 500
meters.

The Schubel-Carter model and the Weschler-
Cogley model were ecvaluated for accuracy
and ease of usc. The Schubel-Carter model,
originally developed for estuaries,was modi-
fied to work on conditions more typical of the
Upper Mississippi. This model has proved to
be awkward in its solution and was not
recommended for consideration. The
Weschler-Cogley model has more promise and
can utilize "plane" as well as "point" sources
of suspended material. A "plane™ source is a
more accurate description of side bank or
beach nourishment disposal than a "point"
source. A third model is being developed by
Sayre.  The final report will contain 27
solutions for the Weschler-Cogley model,
representing a variety of conditions, and a
user manual.

l.ab. Desorption of Pollutants: Three sedi-
ment samples, each from 10 sites, were
analvzed as was river water and elutriates.
At some sites there was considerable varia-
tion in the size and character of the pollu-
tants.  As expected, sandy sediments were
generally verv low in pollutants and finer
sized sediments somewhat higher. In general,
ammonia, COD, manganese and sometimes oil
and grease, cadmium and zine were desorbed
from sediments. [ron, phosphate and copper
seemed to adsorb to sediments during clu-
triate tests.

vater quality  standards violations in clu-
trintes oceurred infrequently. The secondary
drinking water standard for manganesce was
oceasionally exeeeded,

Recommendations

#2-RI1D/COE should use mathematieal models
developed by WQWG GREAT 1 to supplement
their documentation of water quality effects
of dredpging.,

lnmlmm'nt:ltrl(m und Requirements:

The models should be venified by RID/COE
during two dredging operations in 1980 and
tvo dredmmnge operations in TU8T.

-68-

Unaddressed Problems, Future Needs

- None of the work which was done addressed
groundwater quality.

- The models developed in GREAT Il must be
evaluated as predictors of water quulity
impacts associated with dredging and dis-
posal. It is anticipated that further refine-
ment of the models will be needed since
the data base for the development of the
models was not large. Model verification is
anticipated in the GREAT III study.

PROBLEM 3:

There is a Lack of Data on the Effect of
Navigation on Water Quality, on Which to
Base Management Decisions.

- The problem and future research needs are
being addressed by GREAT L

PROBLEM 4%:

Operation and Maintenance of the ¢-Foot
Channel May Contribute to the PCB Problem.

Sub-objective(s):

- To characterize present wateir quality in

the study.

- Develop modeling procedures that will pre-
diet the water qualitv impacts of dredging.

Task(s):
- Lab simulad.... of desorption of poliutants.
~ Write a water quality assessment report.

Results and Conclusions:

~ Mississippi River sediments sampled for
elutriate testing contained negligible
amounts of PCBs. There was no detectable
increase in PCB concentration in elutriate
over concentrations in ambient river water.
The conclusion is that any PCB problem in
the GREAT 1l Study Area is not measurabiy
affected by channel maintenance.

Resultant Recommendations: None.

Implementation and Requirements: None.




Enaddressed Problems, Future Needs

PCBs i the  Mississippt  are primarily  a
problem due to thewr aceumulation in biota in
levels  that  can be toxie to the animals
involved and to humans who consume them.
Present levels in Mississippi River fish have
been documented in the water quality report.
Periodice testing of Mississippi River fish flesh
for PCBs should continue.

PROBIEA 5

it is Not known Whether Legislative and
Institutional Arrangements arc Adequate to

Suceessfully Manage Water Quality.
sth-objeetive(s):
\ssess the effeetiveness of present water
auality monitoring programs in the study

area,

Promote the formation of a uniform set of

svidelines for  all agencies involved in
water quality management in the study
aren,

Task(s):

Develap recommendations for final report
consistent with final water quality objee-
tives,

PResuits and Conelusions:

Noowork greup studies were conduceted which
pertained to this problem. Recommendations
were  developed through review of present
manacement svetems and discussion with per-
ompc b feam many ageneies involved in river
resouree management.

Lecommendations:

o Water quahity eriteria for dredging
and dredge disposal should Le devel-
aped.

LN The COLE should improve their water

quality gssessment capability.,

5, Stites, with the belp of the ULS,
1.1 AL should inttisate or strengthen
indiastrid waste pre-treatment pro-
TR,

H

£,

Implementation and Requirements:

The  states  of - Wiseonsin, [own,
Hiinois and AMissouri shoula cevelop
compatible water quality
ment regulations so that test oo
agement practices are not histape o
by political boundaries.

[AERY FRFSANY

- Recommendation #1 has alrcady boes o

Unaddressed Problems, Putire N

Prohlems and needs sy (e

tiver  resouree maneeenent e

dressed by the UVIRBC, ]
PROBILIEA b

Shipment ot Bazardons Abiterigl 7

daneer Water Onality,

This problem was not
group.

M

the Mississippi.

tially implemented.  Specific levol~ i
most variables have been ostablbisteo
U.S. E.P.A. A eriterton hias
established for COD, and the
turbidity (sediment) criterion neec-
before it will have anv practical vlue o
rivers.  The question of whether an cte
lute sediment  standard or o Tticolee

standard of so nuinv parts per e o

rot e on
SObrcis

it

ambient should be used. must He o
Recommendation #2 is beme ingt oo
GREAT I and GREAT 1L vt
GREAT 1L the varmous state o b '

[

water quality management o9one:
advise the {Corps on whether furthe
ment of the model is desired. o
COE should econtinue this work by
competent contractor.

It tes

(ERIIYER)

Recommendiition #o B
many states. Both U.LS) [P\,
state ageney manpower comiiats ot
rearred.

-

Recommoendation #0 <onld
of the Upbper Missisaapn

mission (UMRDBO),

A

”(]":'l“n'\ll
Commerepl trogenort cbion ot

or funcetion of the TS0 a0




PROBLEN T

Collection and Treatment of Wastewaters in
the Twin Cities Hos an Adverse Impact on
Water Quatity in the Study Area.

I'his problem was not uppropriate to the
seope of GREAT I and was not addressed in
detail. POCB contamination was addressed in
the water quality report and PCBs were
measured in the lab simulation tests.

Watertront Development Activities Have an
Adverse Impact on Water Quality.

This problem was felt to be more appropriate
to State 208 planning than to river manage-
ment.  Initial 208 planning for inventory of
poliution sources, and formation of abate-
ment plans has already oceurred in most
states,

PROBLIM 4:

Ihe Impacet of Point Sources on Water Quality
Is Unknown. This Hinders Proper Manage-
ment of Wwater Qualitv.

Sub -objective(s):

To eharacterize present water quality in
the study areea.

- Assess the effectiveness of present water
auality monitoring programs in the study
are.

Tieskis):

Write assessment  report
wirter quality in the study area.

an of present

faentity and map loeation of all direet
point source discharges to the Mississippt
River in the ~tudy area.

Develop recommendations for final report
consistent with water quality objectives.

desults and Conelhisions:
Pxasting water quality data vielded  some

isecrnible trends relating large urban pollu-
tion loads and an steeam o water quality, The

T0-

most obvious included: contamination of i
flesh below AMinneapolis-St. Paul and below
St. Louis, inerease in frequency of high iron
levels below St. Louis and high bacteriad
levels below the Ihmois River.  The spaemny
of sampling locations was too great to show
all but the most obvious cases of water
pollution from urban ureas.

Resultant Recommendations:

#8. Develop a group of water quahty
monitoring locations below o m:jor
urban area in the GREAT 11 ~tudy
arca that will measure the impact of
the urban discharges on viver water

quality.

Implementation and Requirements:

Same as for problem #1.

Unaddressed Problems, Future Needs:

Same as for problem #1.
PROBLEM 10:
There Is Eutrophieation in the Studyv Area.

Sub-objective(s):

- To characterize
the study arca.

present water quality in

Task(s):

Write a report on water quality in the study
area.

Results and Conclusions:

No studies of standing crop {(biomass) or
productivity rates of phytoplankton or aqua-
tic macrophytes were made.  The spatial
water quality data show local nutrient in-
creases in response to areas with large point
source discharges and subsequent downstream
assimilation of nutrients by the river biota.
Over a 600-mile segment of the Upper Missis-
sippi from Dubuque, lowa, to Cairo, Hlinois,
there is a general trend of inereasing NO,-N
and PO ,-P in the downstream direction. 15his
trend indicates that assimilation by plants is
not keeping pace with nutrient loading to the
river. This trend may be not only n resujt of




inereased nutrient loading in the St. Louis
area, but also the reduction in standing crop
of aquatic plants in the open river compared
to the pooled portion of the river. Study of
plant productivity in running water has here-
tofore presented too many difficulties to
vield accurate results. However, work by
Powers et al (1972) showed that nutrient
additions to an already nutrie’ ‘-rich lake did
not promote uadditional alga. productivity.
Nutrient levels in the Mississippi are higher
than those reported for the lake. Rivers also
provide a continual and fairly rapid replace-
ment of nutrients because they are moving
waters. Therefore nutrient additions would
appear to be less important in controlling
plant productivity than light penetration or
suitable substrate (aquatic macrophytes).

PROBLEM 11:

N.P.D.E.S. Permits May Require Rewriting to
Adequately Protect Water Quality.

‘fhis problem is beyond the scope of the
GREAT II study. The problem should be
addressed by the issuing state or federal
agency.

PROBLEM 12:

Pollution Due to Dredging Practices and
Disposal of Dredge Materials Is Oceurring.

Sub-objective(s):

- Develop modeling procedures that will pre-
dict water quality impacts of dredging and
dredge disposal on a site-specific basis.

Provide for mitigation of the adverse water
quality effects of dredging and disposal
during the period prior to development of
final water quality criteria for dredging
and disposal.

Task(s):

Assessment  of  dredge  disposal-related

wnter quality problems.
L.ab simulation of desorption of pollutants.

hevelop recommendations for final report
consistent with WQWG objectives.

-T1-

Results and (onelusions:

Same as Problem #2.

Resultant Recommendations:

#2. The COE should improve their water
quality assessment capabilities using
mathematical modeling based upon
data collection and existing model
modifications undertaken by the
Great Study.

#3. Stabilize spoils at locations out of
the floodplain.

#4. Require complete containment of
water on-site until return flows are
at least of equal quality with water
in the river.

#9. Require on-site inspection by per-
sonnel from KID/COE and Savanna
Proving Grounds (SPG) prior to
placement of any dredge spoils on
the SPG.

Implementation and Requirements:

- For Recommendation 2: same as for

problem #5.

- For Recommendation 3: The RID/COE
with the assistance of the GREAT 1I
Channel Maintenance Task Force and On-
Site Inspection Team should secure and use
out of the floodplain disposal sites for all
deposition of spoils. Placement at the site
should ensure minimal movement of ma-
terial due {0 erosion.

- For Recommendation 4: Rough estimation
of dredge spoils and water volumes will be
required to issue adequate volume within
retention structures. This work should be
done by the RID/COE.

Unaddressed Problems, Future Needs:

Future refinement of predictive models for
water quahity impacts of dredging is antici-
pated.
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PROBLEN 13

Vovement of Riverceraft CCan Degrade Water
Quarhity,

This problem is being addressed by GREAT 1.

PROBLEY 14:
There Is Need For a Document Which Gives

Comprehiensitve  Data on Upper Mississippi
River water Quality.

To choracterize present water quality in
the study arew.

Taskls):

Write o report on water quality in the study
HIOH.

iwesults and Conclusions of Tasks:

Name as tor problem #1.

PROBLE 15:
Upland Frosion Is Contributing Sediment to
the River.,

PROBLEM 16
Streambank Erosion Is Contributing Sediment
to the River.

Itis problem is being addressed by the Sedi-
sient and  Erosion  Control  Work  Group,
GREANTIL

PROBLEM 17

Urban Runoff Is Contributing Sediment, Oil
andd Grease, Organies and Other Pollutants to
the Kiver.

this problem is being addressed by state or
desienated area 208 plans developed under a
section of the Federal Clean Water Lav.. The
«copc of the 208 effort is far bevond that to
whieth GREAT 1 eould be committed, There-
fores no involvement in this problem by
CGREAT I WQWG will oecur.

PROBII Y K

Point Source Discharges Contribute  Manv
Pollutants to the River.

Same disposition by WQWG as problem #9.

PROBLEM 19:

Accidental Spills, Including Shipment of Ha-
zardous Materials, Pipeline and Railroad
Spills, Degrade Water Quality in the River.

- Disposition cf river transportation prob-
lems are the same as in problem #6.

- Spills from terrestrial transportation modes
are under the jurisdiction of state water
pollution conirol agencies and U.S. E.P.A.
Spill response programs have been devel-
oped within those agencies.

PROBLEM 20:

Clamshell Dredging Creates High Levels of
Turbidity.

This problem is not being addressed because
of the limited amount of clamshell dredging
that occurs in the study area. This topic was
too low on the priority list for funding.

PROBLEM 21:

There Is Insufficient Understanding of How
Water Quality Affects The Biota of the
Keokuk Pool.

This is a problem requiring special studies.
The Illinois Natural History Survey has con-
ducted studies on an important member of
the benthos, Musculium transversum. This
problem was placed on the GREAT II list of
proposed studies but was too low on the
priority list for funding.

PROBLEM 22:
Recreational Boating.

Problem not addressed, too low on priority
list for funding.

PROBLEM 23:

A Concise Bibliography Does Not Exist Whieh
Compiles Research on the Effects of Naviga-




oot et Crennel Mamtenance  on Water
Provlen not addressed, too low on priority
list for tunding.
PROBLEN 24

itove Are Phitosophieal Differences as to
b 0o Rver Should Be Used.

It oreiem s bevond  the scope of the
Gl AU Stuc

PropE

Paint Source Discharges in Ft. Madison Are
Degradime Water Quality.

Groblem 1= aadressed 1n the same manner as
{

»

s hlen #4,

PROBIY T o
Parag Chemieals and Sedimentation Are De-
oeacing Weter Quality.

Sub t)l)lﬂ'l!vt’(.\‘):

¢ racterize present water quality in the

STy e
ITESNENE

Weoto s assessment report on present
witer cunitty in the study area.

Results and Conelusions:

Sediment and pesticide levels in the Missis-~
<ippi change dramatically within  the
GREAT M study area. The more southerly
section of the <tudy area has much heavier
sedinrent louds and a higher frequency of
aecurrence  of  pestieides. Non-point
scurees  caused by soil erosion of agri-
ealtues) origin on the lowa, Manquoketa,
Sk, Des Momes, and Fabins River basins
nree (he major soturees, Sediment problems
ave orunarily o associated  with  the  ac-
colornted  shosling  of backwater areas.
Pesticides are not a threat to drinking
~ater in the concentrations presently
tonned. st fiesh standards for Dieldrin
g LG nive been established. Available

data ~how no problems with DDT seeumu-
fation 1 fish, but Dieldrin levels in fish on
the Mississippi near Hannibal approach the
stundurd.  Although no fish flesh vtandard
exists for it, bioacecumulation of chlordanc
may also be a problem. There are pre-
sently 10 locations on the UMR (2 within
the GREAT Il segment) where annusl fish
flesh sampling is done.  This sampling
should be adequuate to provide information
on trends in pesticide eontamination of fish
flesh,

Resultant Recommendation” NONL

Implemuntation and Requirements: NONE

Unaddressed Problems and Further Needs:

The overall problem is reducing the loading of
bicaccumulative pollutuants at their source
and the need to devclop management systems
to accomplish these reductions.

PROBLEN 27:

There May Not be Adequate Coordination
with lowa DEQ.

Sub-objective(s):

- Promote the formation of a uniform set of
guidelines  for all agencies Inviived in
water quality mangement in the study area.

T k(s):

Develop recommendations for the final
report consistent with WQWG objectives.

- Participation in on-site inspection team,
post disposal task force and water quality
work group.

Results and Conclusions:

Communication with lowa DEQ has been
maintained throughout the studv. 1t is felt
that there will be adequate coordination of
activities with lowa DEQ.

Resultant Recommendations: None

lerddrc.\:imi_m}’['Qb]t-r11s and Future Neceds:

None

P b MG A e .




PROBLL L 8:

Costs of Cleaning Up Effluent Are High.

This problem s cutside the scope of the
GREAT study.

PROBLEMN 24:

Effluent From 3\ Plunt Aay be Degrading
Water Cuality and Should be Checked.

Same disposition as problem #9,
PROBLE LV 50:

Commerein]l Bacge Traffic Increases Bank
Erosion and Turbicity.

Same disposition us problem #3.
PROBLEMN 31

C.8.E.P.A. Crants for Sewage ‘Treatment
Plant Constretion Are Slow.

This problem is not vithin the scope of the
GREAT studv.
PROBILEA 32:

Thermal Poliution loaused by Nucleair Power
Phint Discharges day Degrade Water Quality.

Sub-ohjeetive(s):

Chavacterize present water qualitv in the
study areds.

- Assess the effectiveness of present water
quality monitoring programs in the study

ared.

T ask(s):

- Write an assessment of water quality in the
study area.

- Identifyv and map locations of all direct
point source discharges to the Mississippi in
the study arca.

Develop recommendntions consistent with
WQWG objectives,

e

Results and Conelusions:

The extent of thermal discharges to the
AMhssissippi s not g:en)r*x-nlly large. The muaxs~
imum length of the 57F  increased temperu-
ture plume is about one mile and occupics
only a fraction of the channel width. How-
ever, present monitoring formats generally o
not measure variables important to ichthyo-
plankton survival. The Quad Cities Nucleur
Flant does not measure plume dimensjons
when they exceed 500 feet in length.

Resultant Recommendation:

#7. Require all thermal monitoring re-
ports within the study area to have #
standardized reporting format which
includes as a minimum,_ the length,
width and depth of the 5 F over am-
bient thermal plume(s) and an esti-
mate of percent of river cross sec-
tion and percent of river flow
passing through this plume. All
NPDES permit holders required to
submit thermal monitoring repor:s
should be encouraged to develop
predictive models which can esti-
mate plume size on critical days
within the reporting period.

Implementation and Requirements:

Implementation would be the responsibility of
the state or federal permit issuing authorityv.

Unaddressed Problems, Puture Needs:

The major area of concern is the effeet of
thermal discharges on the total fisheries
resource of the river. Killing of ichthvo-
plankton or adult fish oceurs due to abrupt
changes in river temperature associated with
thermal discharges. However, until the
actual size and nature of the fisheries of the
Mississippi ean be determined and compared
to potential carrying capacity, the impo:-
tance of these effects will not be known.
Further rescerch on actual fish populaticon
size versus carrving capacity is needed.

PROBILEM 33:

There Is Inadequate Knowledge of Flow Reg-
imes to Predict the Movement of Pollution.

Same disposition as problems 2 und 9.

¥




PROBLEM 34:

Municipal Water Plants Do Not Keep Detailed
Enough Records to Evaluate Significant
Water Quality Changes Over the Years.

This is not considered a problem since this
kind of work is not a function of water
treatment plant operation.

~-75-

PROBLEM 35:

The Effects of Large Rainfalls Within the
Basin on River Water Quality Is Not Well
Known.

The large size and cost of such a research
project is beyond the scope of GREAT. The
state of the art in watershed research cannot
presently deal with a watershed of this size.

-8
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A. Water Quality Assessiment Report

A SUMMARY AND DISCUSSION OF
WATER QUALITY ON THE UPPER
MISSISSIPPI RIVER

I. Introduction

This report addressed water quality in the
Upper Mississippi River. While the confines
of the GREAT Il Study are the mainstem of
the Mississippi between Guttenburg, lowa and
Saverton, Missouri, this report, of necessity,
discusses u larger segment of the river and its
major tributuaries to better understand the
observed water quality in the GREAT 11
segment. (See Figure 1.)

This report discusses general water chem-
istry, toxies, susperided sediment and water
quality implications on fish resources of the
river. Fven though sediment and fisheries
constitute separate GREAT II work groups,
they are intimately associated with water
quality, and both will be addressed in this
report.

IL. Major lons

The Mississippi, like most fresh waters of
the world, is a "bicarbonate water" since
bicarbonate (especially calecium bicarbonate)
is the predominant dissolved substance.
Ruttner (1953) noted that bicarbonate waters
worldwide have nearly identical proportions
of major dissolved substances. A more recent
summary by Wetzel (1975) shows greater
variability in relative ion concentration but
takes into account the volume contributed by
such rivers as the Amazon whose waters have
little contact with underlving geologic strata.
It was noted by Hynes (1970) that it is a
common trait of rivers to show an increase in
concentration of major ions in the down-
stream direction. This conclusion holds true
for the Mississippi.  During W.Y. 1976, st
winona, Minnesota (UMR Mile 726) the aver-
age concentration of the seven major ions
wis upproximately 240 mg/l, while at Thebes,
Hinots (UMR Mile 44) it had increased to 410
mg/l. (USGS, 1976).

Noticeable effects on the major ion com-
position of the Mississippi are made by large

tributaries and possibly by large metropolitan
areas such as St. Louis. The influence of
these sources is shown in Table 1.

The Mississippi clearly becomes less
"bicarhonate type" river as it progresses
downstream, particularly below the conflu-
ence of the Missouri. Major ion budgets
(1975-1978) for the Missouri and the Missis-
sippi above the Missouri, show that while the
two rivers deliver approximately equal
amounts of Ca, Mg, K, HCO, and Cl, the
Missouri contributes three timés as much Na
and SO,. Thus, the relative importance of
Ca, Mg and HCO,, is reduced at Thebes, but
Cl is not, suggesting there are important
sources of this ion other than the Missouri
and Upper Mississippi Rivers.

III.  Nutrient Ions

Although the dissolved solids load of the
Mississippi is made up almost entirely of the
seven major ions discussed in the preceding
section, important plant nutrients such as
phosphate, nitrate and ammonia are also in
solution in small quantities. Whereas the
seven major ions account for about 240 mg/l
in the Upper Mississippi at Winona, Minnesota
and over 400 mg/l at Thebes, Illinois, the
total amount of N and P in the Mississippi is
only 2 mg/l at Winona and about 2.5 mg/l at
Thebes (USGS, 1976). The importance of
these nutrients, however, far outweighs their
small amounts. They are important building
blocks of anabolic processes and products of
catabolic processes. Their concentration
fluctuates much more than the major ions,
and this fluctuation is valuable in indicating
the entry of organic pollutants into the river
and their changes in form or assimilation by
aquatic biota. The downstream changes in
concentration of these nutrient ions reflect
more complicated processes than those which
affect major ion concentration. In his dis-
cussion of this subjeet, Hynes (1970) was able
to reference two studies on large rivers
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Figure 1
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TABLE 1
RELATIVE PROPORTIONS OF MAJOR IONS IN MISSISSIPPI (1976) ,
(percent) !
Location Ca Mg Na K HCO3 SO4 C1
: — |
Winona, MN 18 11 8 1 52 4 6
Thebes, IL




where significant reductions in nutrient ions
were caused by biological activity., However,
he makes no general statement on down-
stream trends in nutrient ion concentration
except that nutrients are apparently taken up
and recycled quickly through plants back to
the stream und that local conditions exert the
most influence.

Table 2 and Figure 2 show the variation in
concentration of jatrogen and phosphorus in
the form of ntrate, ammonia and phosphate
between Guttenburg, lowa and Cairo, Illinois,
#s measured by the Illinois EPA and USGS.

Figure 3 shows that when large point
souree BODg loads and the confluences with
major tributaries are added to the informa-
tion in Iigure 2, they mateh up very well with
the observed spatial variation in average
nutrient concentration,  River segments be-
tween adjacent water quality stations which
show a decreasing trend in nutrient concen-
trution do not contain large point source
discharges.  Conversely, all segments with
large poiut source discharges show increased
nutrient concentration at the downstream end
of the -egment. The influence of the
Wapsipimeon, Rock, Skunk and Des Moines
Rivers 1s masked by large point source dis-
charges in the same segment. The lowa River
i1s evidently similar in concentration to the
Mississippd, below Muscatine, since no change
in concentration is noted. The effect of the
Mlinois and Missouri, however, are clearly
shown. The lllinois increases the nutrient
concentration substantially while the Missouri
accomplishes the opposite effect. The true
magnitude of the effeet of these two rivers
may not be accuratelv represented at stations
16-19 due to incomplete mixing of these large
tributaries with the Mississippi.

In segments with no large dischargers there
s apparently a gradual withdrawal of nutri-
ents in their most available form (PO, and
NO.,} from the river, but this process is
nvif?onlly unable to keep pace with the large
pomt saurce nutrient additions to the Missis-
~ipp1, for the overall trend is one of in-
ereasing  concentration of nutrients in the
downstresm direction.

V. Dissolved Oxygen

In smadl turbatent  ~tremins  the  oxygen
content s ustunliv ot or above saturation, but

_84_

in more sluggish waters there is usually n
greater range of dissolved oxygen (DO) sutu-
ration and lower values can occur. Larger
rivers show similar trends but exhibit greater
variation in dissolved oxygen values (Hynes
1970). High flows on the middle Mississippi
have been shown to reduce dissolved oxygen
because of the wash-in of organic matter and
the relu tion in photosynthesis causcd by
increased turbidity (Dorris, et al 15631

Characterization of dissoived oxygen dyna-
mies in the river has been complicated by the
construction of navigation dams, which have
exaggerated the original pool-chute nature of
the Mississippi. Measurements made in 1930
showed 20 percent more DO above the
Keokuk Pool than in it. Thirty miles below
the dam, DO was 10-15 percent less than
above the pool (Barnicol and Starrett, 1951).
The Des Moines River may have contributed
to the lower DOs below the dam, but no HO
measurements were given for that river.
Barnicol also stated that in 1944, Plattner
reported a bi~-modal oxygen sag with the first
depletion immediately below St. Louis fol-
lowed by a second sag below Crystal City.

Figure 4 gives information collected by the
USGS on dissolved oxygen in the Mississippi
at Canton, Missouri. The upper graph plots
DO against time of day for rising versus
stable hydrographs. Time of day was re-
corded only on the 1975 water vear samples,
so that even though there appears to be part
of a diurnal DO puise indicsted, there are
probably too few samples 1o justify this
conclusion. The lower graph at first glance
appears to be a scattergram showing no
significant trends of DO variation with dis-
charge or season of the year. A closer look,
however, indicates the following:

1. DO saturation values are almost equally
distributed between 55 and 90 pereent,
with very few values occurring outside
of this range.

2. Without regard to season, durmg tines
of increasing discharge, DO concentra-
tion is less than at times of stabilized
or decreasing discharge. The average

of all data points on the graph are 70
versus 74.2 percent.  This difference
was significant at the 95 percent con
fidence level using a l-tailed "7 test,
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Frrure 3
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r Figure 4
k Dissolved Oxygen in Relation to
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3. A seasonal DO trend for rising hydro-
graphs is evident. DO saturation values
are lower in the summer and fall than in
winter or spring, a trend which is
consistent with the idea that the wash-
in of oxygen-demanding material re-
duces DO during, and for some time
after, rising hydrographs. Between
Novernber and May, ten of thirteen DO
values on rising hydrographs were above
70 percent sutrrution, but betveen May
and November, only one of eleven
values measured was gbove 70 percent.

4. A less distinet trend is discernible for
stable or falling hydrographs. A very
noticeable rise occurs from late sum-
mer into December, followed by a sharp
reducton in percent saturation from
January through March. Figure 5, by
giving the monthly average DO in mil~
ligrams per liter, shows that seasonal
DO and temperature trends are very
similar except during this January to
March period. Presumably, ice cover
above Lock and Dam #20 is reducing
atmospheric oxygen assimilation rates.

While this discussion has centered around
DO variations at one point on the river
through time, there are important spatial DO
variations that occur at any one time. The
exact nature of these variations is largely
unknown due to the limited number of places
that DO has been concurrently determined on
the river.

Typical sources of spatial variation would
include the DO sag and recovery curve from
point sources (only large sources might cause
a demonstratable DO sag), the difference
between lentic and lotic sections of the river,
and horizontal and vertical DO variation
within pools caused by thermal stratification,
primary production, respiration and the resi-
dence time of water in various parts of the
pool.

The Illinois EPA has been sampling the
Mississippi for dissolved oxygen at various
locations, and average DO values based upon
20 to 100 samples per location are given in
Figure 6. The accuracy of some of the data
is questionable since individual samples
showed values as high as 30 mg/l and others
as low as 0 mg/l. USGS data from Canton
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"..7.re 2) showed that recorded DO values

. rever below 50 percent of saturatio

-, during higher summer temperatures (28
C thic 30 percent saturation would result in
DO concentrations of about 3.8 mg/l. While
individual values may be in error, the plot of
average DO values in Figure 6 does compare
favorably with USGS data in Figure 5. Both
sets of data show average DO values for the
Mississippi near Canton to be between 8 and 9
mg/1.

The data plotted in rigure 6 affords some
indication of spatial DO trends in the Upper
Mississippi River. The most wide-ranging
trend is the slight decline in average annual
DO concentration in the downstream direc-
tion. Linear regression of these data points
show a line slope of 0.523 mg/1 per 100 river
miles, or a difference of 3.14 mg/l in the
average DO content between Guttenburg,
Iowa and Cairo, Illinois. Using this informa-
tion and a table of oxygen saturation values
one finds that it would require a water
temperature, difference betweenothe two
cities of 9.5 C in the winter and 24 C in the
summer for solubility to account for this

difference in average DO. Temperature
differences of this magnitude are rarely
realized. Typically, temperature dif-

fereneces betweeg these cities are not
greater than5or 6 C. If the average DO
data presented in Figure 4 accurately portray
this general trend, then an increasing dis-
solved oxygen demand is being placed on the
river as it moves downstream.

Less extensive but more interesting DO
variations include apparent sags below
Clinton and Keokuk, Iowa and lowered DO
values in the Alton Pool. The magnitude of
the apparent sag and the close group of four
stations within a 35-mile streteh of the river,
made the segment from Clinton to Daven-
port, lIowa, the best place to examine the DO
response of the Mississippi to point source
pollution. As Figure 3 indicates, the major
dischargers in the Clinton Area place approx-
imately 32,000 lbs./day BOD, into the river
between river miles 514 and 539.

On nineteen occasions, DO samples at
these four stations were taken on the same or
adjacent days. The three stations imme-

diately below Clinton were always sampled on
The changes in DO from

the same day.
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station 4 to station 5 and station 5 to station
6 were examined statistically, using the
Wilcoxon test.* The change in DO from
stations 4 to 5 or from stations 5 to 6 was not
significant at the 95 percent confidence
level. The sample was disaggregated into the
periods June through mid-October and mid-
October through May. Average DO values for
these two periods graphed in Figure 7, show
opposite DO trends, with a slight oxygen sag
at station 5 during the summer but a dis-
placement and weakening of any sag further
downstream during the cooler months. Figure
7 demonstrates the weakness of using average
annual DO data to characterize DO trends in
this segment of the river. Statistical tests,
however, showed the differences in average
DO between stations during the warm
weather or the cooler weather period were
not significant at the 95 percent confidence
level. The disaggregation, however, lowers
the degree of freedom in the test and makes
it less sensitive to real variation. Thus, the
existing data may suggest that discharges in
the Clinton area cause an oxygen sag in the
Mississippi, but statistically a high degree of
reliance cannot be placed on that assumption.

The spread of sampling stations below
other cities is too great to define any oxygen
sag on other sections of the river.

Minimum DQC values are another important
facet of DO variation. Average DO values
are meaningless to aquatic organisms if DO
minima are below their range of tolerance.
The minima plotted in Figure 4 are from

*DO values at Canton were evaluated by the
use of the parametric "t" test, an acceptable
test for a variable with normal distribution
and a mean of zero. Since the variable for
evaluating the difference in DO values be-
tween stations is expressed as X= (DO in mg/]
at Sta. X) - (DO in mg/l at Sta. Y),
differences in mean annual temperature,
opportunities for reaeration and the presence
of Lock and Dam #14 may cause differences
in average DO at the various stations. The
variable may have a normal distribution but
probably does not have a mean of zero.
Therefore, the nonparametric Wilcoxon test
is used.

Hlinois EPA data collected from 1875 through
1977, and from USGS for various dates.
These data indicate the lowest DO values
occur in the Alton Pool and in the Mississippi
at St. Louis (locations which correspond to
the greatest amount of BOD loading in the
GREAT [I-Ill segment) and in the Cape
Girardeau area. Since the stations imme-
diately above the St. Louis and Alton areas do
not have low DO minima, this suggests that a
large amount of short-term BOD and/or COD
is entering in the Alton-St. Louis area. Low
DOs in Cape Girardeau would indicate longer
term BOD or COD from the St. Louis-Alton
area.

A concentration of at least 5 mg/l DO is
generally accepted as necesary for main-
taining a diverse aquatic fauna. It must be
noted, however, that the higher metabolic
rates of aquatic animals during warmer tem-
peratures require more oxygen, so that a 5.0
mg/1 standard does not provide the same level
of protection in all seasons. Numerous
studies have addressed the dissolved oxygen
of requirements of various fish species. The
following summary is taken from California
Water Quality Criteria (McKee and Wolf,
1963).

"The lethal effect of
low concentrations of dis-
solved oxygen appears to
be increased by the pres-
ence of toxic substances,
such as excessive dis-
solved carbon dioxide,
ammonia, cyanides, zine,
lead, copper, or cresols.
With so many factors in-
fluencing the effeet of
oxygen deficiency, it is
difficult to estimate the
minimum safe concentra-
tion at which fish will be
unharmed under natural
conditions

"Extensive studies
have been made by Moore
in which fish of several
species were confined in
boxes of wire netting and
lowered to varying depths
in lakes. The concentra-
tion of dissolved oxygen
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and the temperature were
noted at each depth, and
the reactions of the fish
were observed. His re-
sults show that the me-
dian fish will die at con-
centrations of 3.1 mg/l in
summer &«nd 1.4 mg/l in
winter, and will live at 4.2
mg/l in summer and 3.1
mg/1 in winter.

"In a somewhat similar
study, the Water Pollution
Research Board of Eng-
land found the minimum
oxygen tensions at which
various fish w8u1d survive
84 hours at 16 'C  ranged
from 3 mg/l for Rainbow
Trout (Salmo gairdneri) to
0.54 mg/l for the Tench
(Tinca tinca).

"Ellis indicated that
under average stream
conditions, 3.0 mg/1 of
dissolved oxygen, or less,
should be regarded as haz-
ardous or lethal, and that
to maintain a varied fish
fauna in good condition
the dissolved oxygen con-
centration should remain
at 5.0 mg/1 or higher."

DO measurements in the water column may
not reflect DO conditions near the bottom of
pools within the river. Dissolved oxygen
concentrations near the bottom muds of
sluggish rivers may approach zZero. Under
such conditions, the hatching of fish eggs has
been delayed,or the fish hatching from such
eggs have been deformed (McKee and Wolf,
1963).

If the data on minimum DO values reported
here for the Mississippi are accurate, there
are segments of the river periodically unsuit-
able as fish habitat due to low DO concentra-
tions.

V. Thermal Discharges

Current velocity and temperature are con-
sidered by most steam limnologists to be the
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two variables which exert the greatest in-
fluence upon the character of running waters.
Although temperature affects such physical
aspects of water as density, viscosity and gas
solubility, its greatest effects are in deter-
mining the composition and regulating the
seasonal eycles of aquatic biota.

Temperatures determine distribution pat-
terns of entire populations and also whether a
specific individual organism can survive in a
particular location. In the latter instance,
the effects of discrete thermal discharges
become of concern. The largest thermal
discharges on the Upper Mississippi are
cooling water return flows from large power
plants. As part of the National Pollutant
Discharge Elimination System (NPDES) per-
mit process, these facilities submit quarterly
reports on the thermal changes made in the
river as a result of their discharge. Data
from thermal monitoring reports for several
large power plants are summarized in Table 3
and their locations are shown in Figure 8.

As Table 3 shows, the large size of the
Mississippi usually mitigates thermal impacts
quickly from even large power plants.
Cooling water withdrawals are typically less
than 1 to 2 percent of river flow. The shapes
of the thermal plumes vary greatly between
locations but the area of water greater than 5
F above ambient temperature typically repre-
sents no more than 1 to 6 percent of the river
cross-section. However, since mixing zones
for thermal discharges are typically in the
faster flowing part of the river cross-section,
the percent of the river passing through the
heated plume is greater than the percent of
cross-sectional area represented by the
plume. In the case of Union Electric's Rush
Island Plant, the percent of river passing
through the cross-section is greater by a
factor of at least 4.

The length of the plume can be substantial.
The 5 F over ambient temperature plume has
been found a mile and a third in length below
the Iowa-Illinois Gas and Electric Plant in
Davenport, and plume lengths almost a mile
long have been found at Portage Des Sioux,
the Union Electric plant above St. Louis. The
most interesting feature of the Sioux piant
thermal plume is the great change in its
shape with chques in river discharge. The
extent of the 5 F over ambient thermal
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plume on the surface of the Mississippi below
the Sioux plant was once estimated at 92
acres.

The major problems associated with these
thermal mixing zones (areas greater than 5 F
over ambient temperature) are the heat shock
they can place on fish and icthyoplankton
(larval fish and fish eggs). lethyoplankton
drift with the river current and are therefore
affected to a degree proportional to the
percent of river passing through the mixing
zone. Based upon figures in Table 3, 10-20
percent of the river at times may flow
through a mixing zone. Once fish reach the
swimming stage, they can choose to avoid or
be drawn to heated discharges. Avoidance of
areas of heated waters reduces potential fish
habitat and can interfere with fish move-
ment. Attraction to heated waters is com-
mon in winter, and during this time of year
areas of heated waters often provide better
habitat than other areas of the river. Fish
mortality occurs, however, when fish accli-
mated to colder waters move too quickly into
heated waters. The opposite phenomenon,
fish acclimated to heated waters killed due to
the shock of colder waters, occurs during the
winter when a power plant shuts down or
greatly cuts power generation.

Although we are aware of these effects on
fish, we do not know the magnitude of the
impact on the total fisheries resource of the
river. Knowledge of the numbers of fish and
the age class distribution of various species is
difficult to obtain on a river the size of the
Upper Mississippi. Until we have this know-
ledge, the impact of a power plant, or several
power plants on the fisheries resource, will
not be known.

Vi. Fecal Coliform

Coliform bacteria are commonly associated
with the gastrointestinal tracts of warm-
blooded animals, and laboratory tests for
their presence and concentration are rela-
tively easy. This test is commonly used as an
indicator of the bacteriological health hazard
presented by the water. Results of total
coliform tests must be tempered by the
realization that many soil bacteria are of the
coliform group. Tests for fecal coliform are
assumed to truly identify bacteria from the

intestinal tract of warm-blooded animals.
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Therefore, sewage treatment plant effluent
may have high concentrations of fecal coli-
forms. Even fecal coliform however, do not
present a clear picture of the microbiological
hazards to health. Several non-fecal bacteria
can cause infections of eye, ear, nose and
throat, and many diseases can be caused by
waterborne viruses.

The average fecal coliform concentrations
per 100 ml based on the log mean are shown
in Figure 9 for 25 locations on the Upper
Mississippi.  The Illincis EPA data were
gathered between January 1975 and January
1978, and USGS data are from water year
1970 to 1977. .

The plot of average fecal coliform concen-
trations* shows important spatial variations.
Most sampling stations were on bridges in
urban areas, so that if upstream contamina-
tion sources were present, high coliform
counts were found (Muscatine and Burlington,
Iowa, Canton, Missouri, and at all locations
below St. Louis). In other cities (Dubuque,
Clinton, Ft. Madison and Keokuk, lowa and
the Quad Cities), there were no large sources
of fecal coliform immediately above the
sampling sites, and counts were low. Based
upon the data presented, the most important
conclusions to be made are; first, above St.
Louis (except where influenced by local
sources) fecal coliform levels in the Missis-
sippi are generally near the 200 per 100 ml
standard. Secondly, average fecal coliform
concentrations below local sources can
greatly exceed the recommended standard.
Thirdly, the St. Louis area is responsible for a
high level of bacterial contamination. The
elevated levels of fecal coliform apparently
persist throughout the remaining downstream
segment of the Upper Mississippi. Since the
State of Illinois has designated all the Missis-
sippi for general use, which includes whole
body contact recreation, the fecal coliform
standard is consistently violated below St.
Louis.

Population differences alone do not explain
the order of magnitude increase in average

*Average fecal coliform concentation was
determined by averaging the logs of all fecal
coliform measurements and finding the anti-
log of that value.




QYT AG POINSEIY

vdi SIoul]|] AQ P3JINSBI)Y

(LL61-0L61)
(BL61-CL61)

Cairo
Alton
Canton
Keokuk

&
3
Q

o)
-

n

Cape Girardeau
Chester

Ste. Genevieve
Kimmswick
Burlington

a
0

IE3=———— Ft. Madison

-98-

HIAIY [ddISSISSIIN ¥3dd) dHL NI

< 174 = o)
= [«5} (o) =
= = = <
c . = -~
c O = 2
7 < C E
= < =
- = i
. C |
| |
b 009
B N 4 | 5 | 55 TN N ]

TN AW

- 00¢

- 000°1

- 000'¢

- 000°¢€

NOLLVHLNTONOOD INYOJI'TOD TVOIdd NYIHN O]

MEAN FECAL COLIFORM/100 m]




fecal coliform bLelow St Louis.  Major urban
areas from Dubuque to Keokuk have just over
400,000 population, while St. Louis and down-
stream communities have somewhat less than
twice that number of people (1970 census).
Chlorination policies of the three states
involved better expluin the variations in
average fecul coliform density shown in
Figure 9. Major discharges of domestic
sewage to the Mississippi in lowa chlorinate
wastewaters ducing the recereational season
(April 1-October 31), while Ilinois tvpically
has chlorination on newer plants and no
chlorination on older ones. Mlissouri does not
chlorinate sewage treatment plant effluent.

VIL.  Toxic Compounds

A. PCBs

PCBs are a group of man-made organic
compounds which may vary in state from
liquid to erystal, but which all exhibit great
stability under pressure and over a wide
range of temperatures. onsequently they
have found wide use in industry. The
compounds consist of two joined phenol
groups with one or more chlorine atoms
replacing hyvdrogen atorms on the outside of
the phenol rings.  Mono-and dichlorobi-
phenyls (which have only one and two
chlorine atoms respectively) are readily
biodegradable, but PCBs with three or
more chlorine groups become increasingly
toxic and therefore more difficult for
bacteria to metabolize.

PCBs are toxic to humans. PCBs have
caused skin disease and abnormal pigmen-
tation in over 1,000 people in Japan, and
experiments with Rhesus monkeys showed
skin disease uand reproductive svstem dvs-
funetion (including sabortion and stillbirth)
occurred at levels as low as 2.5 mg/kg
PCBs in their diets (Hora, 1976).

PCRs are found victually everywhere.
An important method of transport is evap-
oration and movement in the atmosphere
(Mackay 1973, Harvev 1976).  Surface
runoff, subsurface secpage and spills from
areas of manufuciure, use and disposal
contribute to PCB potlution of waters.

99

Ingestion of POUBs via contaminated
water supplies, howevce, does not appenr to
be u problem. PCBs have very low solu-
bility in water and appear to be present
primarily by adsorption to suspended sedi-
ment. Studies of PCB removel by muni-
cipal and industrial waste treatment plants
in Wisconsin showed high levels of PCB
removal. Municipal’ plants huve shown 70
percent or better reduction in P Bs, and
some  dustries  bave bmd o ooven oLreader
levels of reduction ui PO Bs atter treatinent
(Kleinert, 1976). The primarv method of
PCB reduction in both cases is precipita-
tion of suspended solids, but some bacterinl
decomposition is probably involved. Since
public water suppliers drawing fron sur-
face waters routinelv use some tvpe ot
coagulation and clarification process, PORs
in water supplies do not appear to be &«
problem. No PCB polsoning is known froin
coneentrations existing in the waters of the
Upper Mississippi Basin.  While PCBs are
not water soluble, they are fat soluble. and,
like chiorinated hydroearbon insectic:des,
can accumulate in animal tissue many
thousands of times their coneentration in
the water. This fact was drawn to pubilic
attention in 1970 when carp caught by
commercial fishermen in lLake Pepin, a
large natural pool in the \ississippi River.
were denied interstate shipment beeause
fish contained more than the FDA-allowed,
5 mg/kg maximum PCR concentration. The
niechanism of upluke is debatable. Some
feel uptake follows the focd chaw and
contamination results primarilv from inges
tion of food. Others believe assimilation
directly from the water is the most impor-
tant sourcc. Studv of PCRB data in the
Upper Mississippi has led the U.S. Fish and
Wildlife Serviee (1975) to conclude that
regardless of mechanisms, the incidenee of
fish contamination correlate. strongls with
PCB concentraticns in the water.

Sinee 1970 a number of studies have
attempted te assess the extent of the
contamination of fish by 1 CRs. Mueh of
the daty gathered during these studies s
presented o Table 4. bssentinily, these

studies showed that virtually all fish down
stream  of major urban areas econtuined
PCRs.  Lakes and ympounded scetions of
rivers which sllowed suspended materals
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lable 4

LEVELS OF PCUBs IN THE TISSUE OF FISH
FROM SEVERAL LOCATIONS ON THE UPPER MISSISSIPP! RIVER (mg/kg)***

e

1

__-gpu,u FISH? GAME FISH**
LOCATION 1970 | 197347 1975-7 1970 | 1973-4 1975-7
b— - . - - - S —_—t
1 Da lgh, SN R o ) L ‘;ﬂl‘.ﬂ;_ﬁ o
| Monticelio, JIN O T B - N , 19 |
Tbelow Coon Rapids, WN- B O .26
St. Anthony Falls, MN i N 1,30 .49
below L & D #1_____ . J T 5.58 ~ 1.83 |
Spring lake, MN .t _ . __6.53 1.60_
TProscott, WI 116,86 7.9 ) " 3.18 | 41.18| 6.22 3.18 |
| Lake Pepin aBay City 7 8,927 1.65 i 21.93 5
T AAiden Roek T |0 I gt [ 0,94, .05
A Pepin ~~~ 1713.26] 6.81 | 4.07,1.70,7.80 32,73 12.32 1.11, 1.13
Nels_qp_‘yxl ] 19.01 1 6.93 3.35, 3.34 8.08 5.19 0.25, 0.40
{ Alma, W1 1 9.25] 6.63 . 2.98 11.04 8.08 0.40 |
Fountsin Citv., Wi | 2.8 |~~~ 5,90 o
Trempealoau, L & I #6 1 2.74] | 7.40 || 4.58 T ] ¥
@ Trempenleau River | 3;:74_-~_3_..43 i 2.86 f
| La Crosse, Wl " 7 3.30] 2,87 _ 2.60 1.19 2.54 0.36
Stoddard, WI ~ T 71.99 o . . 1,21
| Genoa, IM o 2,583 B 3.75 2.25
[ Tansing, 1A . R ! 2.80 0.22
Ferryville, Wi - 1.28 1.06
| Lynxville, 1A 1 3.14 . 1.32 2.24 0.34
| Prairie Du (_hleni Wi _f 3.67 1.93
“above Wiscons [ N Y1 R 1.33
Cbelow Wiseonsin R, 772,090 1 , 0.68
| Cassville, Wi 2,13 t 1.01 0.91 0.12
| Dubuque, I\ 1.4"‘:M_*I:Eﬂ_. o 0.22 1.25 0.23_ |
| Clinfon, IA ';_;___f-__h__‘;ﬁ___ O 0.34
Dgyg_np(_)t_! i RN R U S 0.46 0.10, 0.14,_1
below lenlmxrtnn A R o 0.14
LWarsaw L 7___-_7__7»%7 R S _ 0.43 ]
1\10\(‘1 S 0,20
TQuiney, 11 T T T g -
Hannipal, Mo T T T* S UL IO S
below St. lLouis, MO 1 L 1.55
Cape orgrdva, MO 7T T IR T iR 0.80-120] 0.200.27 |
R D NN SUNLIE LI | I N R
*COulhd, suckers. Shad, Caep
AP Walleye, Bhaekbass, Sunfish
*EX Dt taben frome: Jorens, 9760 Ktemert, (076: Hora., 1976: Skeffv, 1977;
fov s vation Cocime s LETR D Alsotirt Dept. of Conservation, unpublished data. j
!

Ul b v e Dbt ty, Cobabig Mol unpubhishied data.




to settle out contomed tishowith parte
ularly tipgh levels of PORBse The nghest
level in the basin bave been found in the
Mississippi River mapoundaments and pools
immediately  below  Alinneapolis-St. Peul
down to und includhng tuake Pepin. huring
1970, game tish samples from Lake Pepin
contained an average of 32 mg/kg PCBs. In
1975, fish samples from this same  area
were foweor but ~bew cd thet many foeations
Sshbi have avernse Dish contumination levels
above the present FDA 2 me/kg limit.
Samples taken e 1976 by the U.S. EPA
show that the problem s less severe in
nther parts of the Upper Mississippt River,
but the urban areas of Davenport, lowa and
St. Louls, Missouri. ave still significant
contributors to POB contannnation in fish
(Lorenz, 1478} Due to their persistenee
and affinity for <edimonts, PCBs will con-
tinue to contaminate fish and other aquatic
life for many vedsrs. The cutbacks in the
discharge of PCBs to the DMississippi s
reflected by the reduetion in PCB levels in
fish flesh. lLevels of PCBs in Lake Michi-
gan have not shown this degree of reduc-
tion. This mayv be due partly to a con-
tinuing high level of PCB loading to the
lake but also to the differences in sediment
dynamics hetween o lake and a river.
Researchers in  Japan have shown that
PCBs have ua greater affinity for smaller
particles (Choi, 1976 Thrrefore, the
amount of PCBs flushed through and out of
the Upper Mississippi could he a signifieant
factor contributing to the reduetion of PCB
levels in tish in that river,

As Figure 10 <hows. the Minneapolis-St.
Paul urea of the river s<till contains fish
populations  with PCR content two sand
three times greater than the FDA 2 mg/kg
limit. The great difference in average fish
tissue contamination levels in two nearby
sections of the river in the Twin Cities
area shows that the hydraulie characteris-
ties and the mohihty of sedimenis in a
particular segment of the river are prob-
ably more importunt than distance from
the source of PCRB contamination. There-
fore, although Figure 10 shows increasing
levels of F<'Bs in fish from Dubuague to
C'linton to the Quad Cities, it is not clear
whether the trend is in response to uddi-
tional PC3 sources in this seetion of the

-

river or to the relative abilities of these
areas to cateh and retain PCB-conta-
minated sediments. Certainly additional
PCB sources exist below the Twin Cities as
indicated by fish tissue PCB levels of 0.04
to 0.19 mg/kg in the lowa, Cedar and Des
Moines Rivers.

In general, the trend is toward a reduc-
tion in PCB fish contamination in the
Upper Mississippi over time {from 1970 to
1977) and over distance (from the Twin
Cities to St. Louis). Below St. Louis there
are substantial increases in PCLE concentra-
tion in fish.

B. Pesticides

The occurrence of detectable levels of
pesticides is widespread in the waters of
the Upper Mississippi Basin. Figure 11
shows the location of pesticide sampling
stations in the Upper Mississippi Basin for
which USGS has published data. At many
stations, pesticides have been found in
concentrations exceeding their recom-
mended levels. Although analyses for many
pesticides have been conducted since 1972,
including organophosphates such as Dia-
zinon, and Chlorophenoxyacetic acids such
as 2, 4-D; 2,4,5-T and Silvex herbicides,
only the chlorinated hydrocarbons -- the
"hard pesticides"” — were found in levels
exceeding EPA's water quality standards.

Detectable levels of these chlorinated
hydrocarbons are rarely found in the head-
waters of the Mississippi, and this appears
to be more a result of land use patterns
than basin process. The headwaters are
primarily northern coniferous forest areas
of less intensive pesticide use. Further
down in the basin, the streams drain the
more intensely cultivated lands of southern
Minnesota, lowa, Missouri and Illinois
where pesticides are used more frequently.
This pattern of use is reflected in the
greater pesticide occurrence in the waters
of these areas. As stream order increases,
however, dilution appears to play a more
important role than recruitment of addi-
tional sources, since the number of chlori-
nated hydrocarbon pesticides detected in
the mein stem of the Mississippi is lower
than that of many tributaries. Table
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Figure 10

CONCENTRATIONS OF PCBs IN FISH TISSUE

1975-1977
{mg/kg)
Q0.19
Minneapolis _
St. Paul g 4.3-6.5
ey 0.49-1.6
E.i Lake Pepin—N\l-1-4.1
2
O,.
“ 2
CANCA
. ) ®
\ Sioux City A
~ e 0-14-0.27
0.10 & lowa City .
0.04-0.08 N . ae e
Omaha g Y s O
0.10 .S Des Moines
0.08-0.11
2,
%
xS‘o/
R
o
g
"3}, a St. Joseph g
c.g° 0.16

Kansas City F%H
0.00-0.40

(J
0.26

0.27-0.86 ¢

Dubuque
0.22-0.23

Cedar Rapids 0.18-0.19
Clinton 0.34

Quad Cities
0.14-0.46

<
RN

Rivet

omo

 0.14-1.6
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Figure 11
THE OCCURRENCE OF PESTICIDES
IN THE WATERS OF THE UPPER
MISSISSIPPI RIVER BASIN
(USGS 1972-76)

Number of Locations Where
The Pesticide has Exceeded
its Recommended Standard

Dieldrin 18

DDT 10

DDE 9

Lindane 3

H. Epoxide 3

. Aldrin 2
ISSOU r ‘- DDD 2

\ fe) Endrin 2

R’Vo,‘ = Heptachlor 1

Numbers of Different Pesticides
That Have Exceeded Water Quality
Standards

(o)
JPI've('

onv? ) 0

®
O,
@ 5 or more

B T T—
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stmarizes the frequency of the detect -
able levels of ehlormated pestieides in the
basin.  Swmee s table sunimarizes nfor-
mation from many state and federal mon-
itoring activities, the kinds of pesticides
and the intensity of the <sawmpling vary with
time and place. Therefore, not all analyses
tested for all pesticides, und many of the
pesticides listed must have a higher fre-

quency ot oecarrence  than these  data
thdicato.
Since iaust of the pesticice ainnyses

were run =t the 0.1 ug’l tevel of detection,
(which is equal to or greater than the
allowable concentations (or all the men-
tioned organochiorines except Endrind, all
the detected fevels of Dreldein, DD, DDE,
Lindane, Heptachlor, Chlordane and Aldrin
are in violation of standards for protection
of aquatic life.

The threat to human health from acute
toxicity of pesticides in drinking water
appears to bo no greater than the threat
from PCBs and for the same reasons.
These organochlorines have very low solu-
bility in water and are found mostly in
suspended sediments which are removed
during water treatment.

The chlorimated hydrocurbons have been
restricted m use for severul vears.  The
levels of Iheldiin nnd other chlorimated
hydrocarbons measured during the last few
years are mostly persistent residues from
pesticide applications made yeuars before.
Therefore, while levels of the pesticides
are not expected to rise. ther continued
restricted use and  thewr gradunl relense
from stream  sedunenis will sustam the
presence of these chemicenls in streams for
many more vears.  Dheldnn, for example,
has had Nhttle change o ts frequeney
during a recent 8 vear period. A study of
pesticide occurrence n the Missour) and
Upper Mississippr Kivers showed about 40
percent of the samples contammed Dieldrn
between 1964 and 1967 ischafer, et i,
1967), compury d wath 34 percent and 48
percent for the Vissourt and Upper Vissis
sippi Basins respectively,  durmmg 1972
through 147k, DDT, DDE and  bndrin
occurred n aver 30 pereent ot the earhier
samples but occurved with meh less fre

105

quency during the later period. The earlier
survey found "only occasional" detectable
amounts of Aldrin and Heptachtor, so the
status of these pesticides has not greatly
changed.

The state of lowa has regularly sampled
pesticide levels in streams for many years.
Figure 12 summarizes some of their data.
As the preceding data on the Upper Missis-
stpot Basin showed, Dieldrin is of most
coincern, and DDE, a breakdown product of
DDT, is more prevalent than DDT itself.
The trend to note on the Mississippi 1s that
frequencies of detectable limits (hence
standards violations) increase dramatically
from the northern to the southern end of
lowa as a result of pesticides in the large
rivers draining the state.

Like PCBs, pesticides bioaccumulate 1n
aguatic animals during their lifetime. The
FDA has therefore set limits for accept-
able levels of DDT and Dieldrin in fish
flesh. A limit of 5 mg/kg has been set for
DDT and 0.3 mg/kg for Dieldrin. No Limits
were set for any other pesticides. Table 6
summarizes data collected by several
agencies on the contamination of fish flesh
by pesticides. The 5 mg/kg limit for M)
was not approached in any of the locations
saumpled, but the 0.3 mgrkg limit for
bieldrin was approached in the MMissour:
River at Boonville and the Mississippt at
Hannibal, and exceeded in the Mississipp
at (hester, lllinois. Chlordane has no
official limit, but its chemical simifarity to
Meldrin and 1ts concentration i fish Tlesh
in the Missouri and Upper Mississippr Basins
sugpest 1t s as big a problem as Dieldrin.

The effeets of long term sub-ucut
levels of pesticides are unknown. This kind
of problem cannot be simulated in 4 labors
tory, and therefore the safe daily dosage ot
a pesticide over a 60-vear period i1~ not
known. Chronic low-level pesticide con
tamination would appear to be of more
concern than acute toxicity from either
drinking water or fish.

C. Heavy Metals

Without exception, the heavy metals

discussed below have very complex hiogen

- . _ ..

= a
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Figure 12
THE 'REQUENCY OF
OCCURRENCE OF THREE PESTICIDES
IN IOWA STREAMS
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Table 6

LEVELS OF PESTICIDES IN THE TISSUES OF FISH FROM
SEVERAL LOCATIONS IN THE UPPER MISSISSIPPI RIVER BASIN (mg/kg)

HEPTACHLOR
STREAM LOCATION DDT| DDE [ DDD{CHLORDANE|DIELDRIN| EPOXIDE
Missouri R. Yankton, SD 23 16 12 9
Sioux City, IA 30 13
Omaha, NE 31 10 13
St. Joseph, MO 85 185 64 53 58
Kansas R. Kansas City, MO 42 19 31 23
Missouri R. Kansas City, MO 49 28 34
Boonville, MO 274 294
Jefferson City, MO 52 32 118
Mississippi R.| Lansing, IA 1.3 2
Clinton, 1A 30 20 12
Davenport, 1A 22,5.7 20,7 21,13.7
Cedar R. 15 84 37
lowa R. 72 68 49 178
Mississippi R. ! Below Burlington, lA 3.6
Des Moines R. 141,43 127,47
Mississippi R.| Warsaw, IL 84 81.2 5
Meyer, IL 36.7 32
Quincy, IL 50 39 2
Hannibal, MO 251 243
Louisiana, MO 117 104
Alton, IL 86 81
St. Louis, MO 23 94 202
Meramec R. 65 18
Mississippi R. | Chester, 1. 333 499
Cape Girardeau, MO 37 52 101
Caruthersville, MO 66 205 208 63,151 33,116

*Data from Kansas Forestry, Fish and Game Comm. (1972); lowa Conservation
Commission (1976); Missouri Department of Conservation, Lorenz (1976).




chemical cycles.  They move through the
aquatic cnvironment in water as ions or
complexed with dissolved compounds. They
can be adsorbed onto suspended or de-
posited sediments of both mineral and
organic origin. Most importantly they can
be incorporated into living tissue. The
factors which control the pathways a metal
can take through an aquatic community —
its rate, magnitude and impact on the biota
- are many.

The total amount of a metal present is
important since the various forms in which
it may exist fi.e., as an ion, bound onto or
within particles or incorporated into living
tissues) must follow the laws of chemical
equilibria. Changes in the total amount of
the metal can mediate a change in all
forms of the metal. Therefore, a change in
the amount of metal in the stream can
change the amounts of all forms in which
the metal is present, not just in the form
which is entering the stream.

Alkalinity appears to greatly infiuence
the toxicity of metals. Soft waters, those
low in calcium bicarbonate, show much
higher toxicity for a given concentration of
a metal than waters rich in calecium car-
bonate and bicarbonate. The toxicity has
generally been interpreted to be caused by
the replacement of calecium by  other
metals, and the rate of substitution would
be reduced in waters with abundant avail-
able calcium.

The presence and amount of complexing
organic substances or metal adsorbing min-
eral or organic partictes regulates the
equilibrium coneentrations of a given
amount of a metal. In some cases these
binding agents hold the metal so tightly
that it is effectively removed from use by
the aquatic biota. In other cases the metal
may be loosely bound and released after
only a minor change in water chemistry.
As it is regulated by the amount of metal,
the equilibrium s also regulated by the
character and quantity of these complexing
substances and adsorbing materials. There-
fore, periods of high surface runoff could
change the amount of metals entering a
stream, the alkalinity and also the armount
of metal adsorbing particles suspended in
the water. Increnses in the concentration
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of dissolved organics in water caused by
autumnal leaf fall and winter runoff from
decomposing organic matter would increase
the potential for complexing metal ions to
organic substances.

Tables 7 A-L present data on the
occurrence of heavy metals in the Upper
Mississippi River Basin.

Of the twelve metals shown in Tables 7
A-L, eight showed violations of water
quality standards which are presented in
Table 8. Those metals: cadmium, copper,
lead, manganese, zine, silver, iron and
mercury, are discussed below. Tables 9 and
10 present the frequency of violations of
aquatic life standards and of drinking water
standards by heavy metals.

Cadmium: There was only one violation
noted. This occurred in the St. Louis area.
Although cadmium is quite toxie to most
aquatic life, the very low frequency of
violations in the Upper Mississippi River
indicate that cadmium pollution is not a
problem.

Copper: The pattern of copper viola-
tions is distinet. There are frequent
violations in the Dubuque to Burlington
segment, but no further violations until the
St. Louis metropolitan area. Several forms
of copper occur in water, and their toxicity
i1s quite variable. Evidence of a copper
pollution problem, therefore, is not docu-
mented by this data. The bicarbonate
nature of the Mississippi is a positive
factor in reducing the impact of ambient
levels of copper on the biota of the river.
The area of greatest concern appears to be
below St. Louis.

l.ead: Lead analyses shows this metal
to be a problem mainly in the GREAT I
segment of the river. lead is toxic and
accumulates it man and other animals.
The frequency with which the drinking
water and aquatic life standards are vio-
lated indicate that long-term lead accumu-
lation might be a health problem.

Manganese: This secondary drinking
water standard is almost always exceeded
for the entire Upper Mississippi River. The
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ARSENIC
ql) Of
River Major Sta. AVE. | § of Samples ,
Mile Disel.argers No. | Total Samples| Exceeding
Metal Standard
Conc. aquatic] drinkingl
mg/l hfe | water :
ARG LD John Deere Co, R S No !
NG N 1 .000 16 {Std] O
T Dubuigue Stp. ¥* :
537 S ] 2 1000 8 0 i
520 R 2 11 13 0 -
».’»l:z—n"lT Clinton Stp., L.L | S R R S R
Dupont. ilawkeye I B L :
Chem. o R : i
A Gs*| .002 11 0
J07 Wapsipinicon River b !
502 4 .000 9 0 !
a8 57 .000 T 1] 0 |
15 "1 % ] .000 s 1T [0
181 Davenport Stp. !
17y Roek River R S ,
1550 7 000 12y 10
VMuseatine Stp.
Monsanto I B ;
437 - 18 ’#:O’OO T 779 0 i
43 trwn River R L ,
oL 19 1000 ITTTHO 0 |
b Burlington Stp. ) I '
S 0 Skunk River
2| 10 ] .000 | 8] ] 0] x
Sadop B Aadison Stp., o T !
Con. Prg. o Armour- - W"”T‘“#T*—J
[RIEY
SR 1 as 1003 T 7131 T 0]
AR 11 | .000 10 | [
RIE heokuk Stp. Hubinger i J+_-
3610 bes Aloines River ] ‘
N 1 i
S 000 13T T 07
AR ; Qriiney Stp, o 7.7__J
! Arrieat vanamid
N 14 000 10 ]
il 15 | .001 10 0]
CUE L Bhimors Raver T 77
SR 16 1 .001 3 0
o GS | 006 14 ] ]
R oo Rives ’ B
1an 17
N 18 | .004 2 0]
HE T R A I O ) ]
17 Poog, Sty
170 \ ' 19 002 2 @t
0 20 001 14 7{)*4
o 21
K Conpe tarardenn Stp. S ]
iy (N 005 23 0 ]
L ; [ 22 1001 1 0

¢ s sen gt Staton

** sty Sewage Treatment Plant
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Table 713
CADMIUM

A
Dubuque ]

St. Louis

Avg.

% of

River Major Sta. | 1oy | # of I_‘ie;glcp(}p;
Mile Dischargers No. Metal Samples étandnll-dg
Cone. aquahoerhng
mg/l hife whater
A86G .S John heere Co. o
» oy o . 1 }.000 16 0 0
ST | Dubugue Stp.
a3 o )..2 1.000 6 10 0
[ so0 | , ) o 3 | .000 13 [0 0
513-H517 Clinton Stp., E.J.
T Dupent, Hawkeve {77 T T
""7 Chem. T ;t’:’:ﬂ' ) T
R o Gs* | .002 10 10 0
B V\f\'_@_g.\ipirnri(jo_llARivor

—
D[] W

“Davenport Stp. ||
Rock River Y I

Museatine 8197 77_
Monsanto

12

I & 181000 9 1o 0
| A3 ) Towa HRaver _ R N
0.5 | o9 l.000 | 1o o [ 0]
_ A0z ] Burlington Stp. [ ]
[ 896 1 Skunk River I
T o 0 000} 10 0 10
L83 I't. Madison Stp.,
| - ' (&‘OniT’kg. :Triﬁoui‘lim I ] N T
L Dial o b ]
| 364.2 ] 1GS ] .002 13 10 0
6.2 | o ,__1,411, 1000 | 10 [o [ o]
363 | Keokuk Stp. Hubinger | 1T T T T
361.5 | Des Moines River
JREE 5 I IR P ]
Lo Las joo0 | no lo [ o]
[ 319-325 | Quiney Stp. I -

-

RN

!

Ameriean Cyanamid
Nlinois River
Ahssourt River

Rissel Pt Stp.
Lemay Stp.

Cape Girnrdeau Stp,

[ 7,000

5 | .000 | '

000

000

006
002

LU

16 |.000 [ 6
Gs | .o0a | 16
000 T

=

D2

s s omphime Station

it shadiast,
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Table 7C

INAVALENT CHERONMIUM

8St. [Louis

River
Mile

)

% of
Major Sta. 1{(\);/51' # of }.S”'“Pl?(’*
i« por xeeeding
Dischargers No. Metal Samples Standard
Cone. AQuatic]drinking
mg” life wnter
!»"\l, Provio [ B S b
1000 |10 jo [To
Dubugue Stp.
SR N O 8 10 170 ]
.000 12 0 0
Clinton Stp., B.1. 71 R R
Dupont, Hawkeve | b } 1
Chem. | S SRS TSt S S
GS*
Wapsipinican River ) RS B ;__i
4.0.000 p 9810 L 0
5. 1.000 17 12 10 0
o6 (000 | 9 fa [0
Davenport Stp. B B I
Roceh River | i 1
(Y RIS S F A 0]
Museatine Stp. ) S ]
Vonsinto 1 1
o 200 T N A I O I A
fowa River _ ”,i,, 7 jj ]
9] o000 10 1o [ o~
Burlington Stp. ‘1 1]
skunk River T
16| .000 9 1o T 0]
Fto Madison Stp., I L.
Con. Phg.oo Armour - * ﬁr 7
Dial i ]
¢S , ]
|1 | .oo0 o T o
heokuin Stp, Hubiger 1 ]
Des Moones River ]
12 1
3 ] .000 1 {0 0|
Quiney Stp.
American Cyanamid b
14 000 10 0 0
15 1000 10 |0 0]
Nhror. Ruver )
161000 6 10 0
Gs o N
Aissourr Hiver )
1% 000 300 'I' [
18 | .000 3 0o 0]
Boasel 1, .\“L). B
HER R A ]
19| 000 1o 0 ]
20 1 .000 12 | 0. 0]
21 ]
Cape Greardeau Stp.
GS ]
20 .000 12 0 0

[sos sqaindme Stegtion
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Table 7D
PRIV ALEN T OCHROAVIUN
%W of
‘:\vg. ‘Samplc_*s
River Major Sta. | M| # of ‘S“t‘;fi‘;‘r'f
Mile Dischargers No. ;ﬁon(‘. Samples—
squatic] drinking
@ mg’/l tife water
Dubuque ] e S
S O8RS Jdohn Deeve Co. o S IR D TR S
BRI , J SO T N[ O T M
AT Nubuque Stp,
i H3T 1 2 00| T8 a6 10 7] %
o A O N T S 2 R A }
[ 515507 Chnton Stp., F.l. 1 T
T Dupaont, H:nvkbyo o A I R B B
- . cmeems 1 s — 9
Chem .
i A GSs* R 1
07 Wapsipiuceon River ]
8 300 I O e
1906 B B B T O
BELS ] 6 .00
A8 Davenport Stp. o
179 Rock River
1555 T ] o0
AMuseatine Stp.
- \lonsanto 7
o437 8 | .00
R lowa River
AT 9 00
T Burlington Stp.
RIS Shunk River
ngd N 1 | .00 |
520 | V. \ludison Stp. . i
- Con. Thg.. Armour- i
- ial ) ) j
Ing.e GS
864,70 11 .00
i 363 Keokuh Stp. Hubinger
r 361.5 Des VMomes River
EEE 12
) R 13 .00
319-325 Quines Stp.,
St Louis Vineriean Cyanamid
D8R3 14 .00
ARY 15 .00
BRI o River
IR 16 [ .00
IR GS i
193, 5 AMessonrt River
1o 1% 00
0 181 18 0?
EE Hiswel 1o St
P Py St
[t 19 .01
g o0 .00
Yo N
af Cape tarardeau Stp.
v OGS
t o0 l .01
CoUses Saephige Station
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!
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- 205 1 1 .m g 112 | 0]
SETT 15T 01 17 1337 0|
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T Roek River IR SR R A A T -
oo T .05 12 142 0

hisestine Sty
Slonsante | L o ) i
9
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N Poo bdisen Stp., ]
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i A S SR Gt Al s

Abs 0 Reokni St Tubinger
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SRR 12 R N
TR i3 1 00 10 fo B
VIOS0NS D Quiney Nt
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2R3 14 .00 TV To T 0]
2 15 .00 oo ] o)
SIRO M s Baver

iy n 01 6 (18 a7 ]
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sy ! (& | .03 3133 ] 0] ;
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[ : | INRRIIRE Nt
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U.S. E.P.A. WATER QUALITY STANDARDS FOR HEAVY METALS (ug/1)

Metal Aquatic Life Standard Drinking Water Standard
Arsenic -- 50
Cadmium 12 * 10
Chromium 100 50
Copper 20 »* 1,000
Lead 100 * 50
Manganese 1,000 50
Zine 300 * 5,000
Silver 5 50
Nickel 1,000 --
Iron 1,000 300
Mercury .05 2
* Use of this figure assumes "hard water.”

** Based upon interpretation of toxicity test data on sensitive
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Table 8

resident species by the state of Missouri.
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Table 3

FREQUENCY OF AQUATIC LIFE STANDARDS VIOLATIONS
BY HEAVY METALS

METAL
LOCATION As. c¢D. CR+® cr+® cu. Pb. Mn. Zn. Ag. Fe. Hg.
Dubuque, 1A .19 06 10
Near Sabula, IA .50 .29 .12
Above Clinton, IA .22 17 .08
Clinton, IA* 10 .70 .91
Below Clinton, IA .12 .11 .22
Above E. Moline, IL .33 A7 .33
E. Moline, IL .22 .22 .22
Muscatine, IA .42 .25 50
Below Muscatine, lA .33 .22 11 L1
Above Burlington, A .10 .30 .10 .30
Ft. Madison. IA .40
Keokuk, IA* .42 .92
Keokuk, IA .20
Qunicy, IL .10 30
Louisiana, MO .27
Winfield, MO .45
Alton, IL .18 A7 50
Below Alton, IL* .06 .82 .75 .35

Above St. Louis, MO
St. l.ouis, MO
Below St. Louis, MO
Chester, IL

Thebes, IL*

Belov Cairo, 1.

*USGS data - all others are [linois EPA
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Table 10

FREQUENCY OF DRINKING WATER STANDARDS VIOLATIONS
BY HEAVY METALS

METAL

LOCATION
As. Cd. CR CR Cu. Pb. Mn. Zn Ag. Fe. Hg.

Dubugue, 1A .12 1.00 .90

Near Sabula, IA .43 1.00 .67

Above Clinton, IA .22 1.00 .69

(‘linton, IA* .10 1.00 1.00

Below Clinton, 1A L1l 1.00 .67

Above E. Moline, IL .25 1.00 .92 '
t. Mohne, IL .22 1.00 .67 ;
Muscatine, 1A .42 1.00 .92 L
Below Muscatine, TA .33 1.00 .78 .
Above Burlington, IA .40 .90 .90 |
Ft. Madison, 1A 1.00 .80

heokuk, [A* .08 1.00 1.00 H
Keokuk, 1A 1.00 .55

Quiney, IL 1.00 70 y
Louisiana, MO .82 .55
winfield, MO 1.00 .73 E'
Alton, 1L .83 .83 E
Below Alton, IL* .36 1.00 1.00 E
Above St. Louis, MO 1.00 1.00

St. Louis, MO 1.00 1.00 .67

Below St. Louis, MO .92 1.00 15

Chester, 1L 1.00 1.00

Thebes, IL* .56 1.00 1.00 .04

Below ('airo, 1L .92 1.00

*USGS data - ull other are Illinois EPA
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main problems are the staining of laundry
and the tasie of the water. High levels of
iron may uggravate the adverse effects of
manganese.

Zine:  ‘The standards for protection of
aquatic life were occasionally exceeded at
scattered locations (below Musecatine, lowa,
below the mouth of the [llinois and below
St. Louis). As with copper, bicarbonate
waters act to reduee zine toxieity.

Silver:  Only two measurements, one
above Burtington and one at Quincy,
showed siygnificant levels of silver resulting
in violations of the aquatic life standard.
Since ditferent silver compounds have
widely varving toxicities, the importance
of silver as a pollutant in the Upper
Mississippt 1s questionable.

ron: Laborautory tests show many
aquatic aninals are adversely affected by
iron at concentrations commonly found in
streams.  Often, however, these laboratory
resnlts do not parallel toxicities in natural
waters.  Above the mouth of the Illinois,
the standard for protection of aquatic life
I~ exceeded less than 50 percent of the
time at all locations except the USGS
station at Clinton, but below the Illinois, it
15 exceeded 50 percent  of the time or
morce uat all locations sampled.  This sharp
rise in frequency of standard violations as
well us the increase in average concentra-
tion mayv present significant adverse
effects to the biota of the Mississippi
below the [lfinois River.  The drinking
water standard, like the one for manga-
nese. is an aesthetic one. Like manganese,
the standard for iron is consistently ex-
ceeded at all locations on the Mississippi.
The main problems are staining of laundry
and water taste,

Mereury:  Violations of the mercury
standard occurred in the St. louis area
(nquatic hife and drinking water) and below
Hanmibal (nquatie life). Mercury poisoning
is ustplly the result of mdustrial exposure
or by ingestion of contaminated food rather
than through contamination of water. Four
of 16 measurements in the St. Louis area
exceeded the drinking water standard, how-
cver, and  sugpest  that mercury  levels
should be of coneern.

Heavy Metal Contamination of the Biota

Metals are not only a problem in water but
in aquatic animals. This has been recognized
by the F.D.A., which has imposed a limit of
0.5 mg/kg mercury in fish shipped to inter-
state markets. Canada uses this figure and
sets a 5 mg/kg limit for arsenic, a 10 mg/kg
level of lead and a 100 mg/kg level for copper
and zinc.

Mercury is of special concern since re-
search has shown that any form of mercury
can be microbially converted to methvi-
mercury, which is readily assimilated by the
biota. Studies of mercury contamination in
flowage in Ontario (Armstrong, 1973) showed
that mercury concentrations were higher in
deeper, more quiescent parts of the lake.
These findings were apparently corroborated
by studies in Wisconsin on mercury levels in
ducks. Diving ducks, which feed in deeper
waters, had higher levels of mercury than
puddle ducks which feed in shallow waters.
The increase of mercury in diving duck
tissues was 33 percent and in the liver 100
percent over that of puddle ducks (Wisconsin
DNR, 1972). However, the diving ducks muy
be at a somewhat higher trophic level than
the puddle ducks. In the same study it was
found that the average mercury concentra
tion in fish tissues* exceeded the FDA (.5
mg/kg limit in most of the Wisconsm River as
well as the Lower Flambeau and the middic
section of the Chippewa Flowage. The «<tuty
of Wisconsin advised that na more than ons
meal per week be made trom fiste caught
these areas. Al that tinie the average tissue
mercury level in fish i the Yhssissappr River
where it borders Wisconsin was 0.24 mg k.

During 1975-1976 mercury determinations
made on northern pike by the lowa Conserva
tion Commission (1976) showed that fish
taken in the area where the 1972 survey wne
made showed mercury levels of 0.19 mg ke,
Further south, below Davenport, the average
concentration was 0.17 mg/kg. This and
other information on mercury levels in fish i~
shown in Figure 13.

There is not a substantial amount of nfor
mation on what normal background levels of

~

*33 percent  rough fish, 67 pereent o
fish.

¥
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Figure 13
MERCURY LEVELS IN
FISH TISSUE IN THE FISH OF THE UPPER
MISSISSIPPI RIVER BASIN*
(mg kg)

\\
\
2\
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//()
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o 1uv?
® 1974

v 197576

*Wisconse DNR GT972)
Jowa Con, Comm, (1976)

VMo, Dept. ¢ one tunpubl)




mercury should occur in fish, Since it is
retained and released very slowly from the
body, mercury can be found in virtually all
fish, Statewide surveys in Michigan and
Wisconsin from a variety of streams found
detectable traces of mercury in all fish
sampled {(Michigan DNR, 1972; Wisconsin
DNR, 1972). Background values ranging from
0.04 to 0.76 mg/kg and 0.03 to 0.18 mg/kg
have been reported from Canada and Sweden
respectively (Wisconsin  DNR, 1972). I
appears, therefore, that levels in fish of the
Upper Mississippi River are within or only
slightly above background levels, and that
reductions in point source mercury loading
may help tributary streams, but should have
little effect on the levels in Mississippi River
fish.

Unlike other metals, there has been evi-
dence of bioconcentration of mercury. A
Swedish study found highest levels in northern
pike. The Michigan study also showed higher
levels of mercury in predator fishes. Infor-
mation from Illinois EPA when plotted as
mercury concentration against body length *
is shown in Figure 14. Since an individual of
any species bioaccumulates mercury through-
out its lifetime, mercury concentration in-
creases with age and all data points for one
species should follow a general trend of
aligning along a line from lower left to upper
right. The dashed lines separate species or
groups of species from those accumulating
mercury at different rates. The highest
rates of accumulation occur among those
species which feed mostly on invertebrates
and other fish. Those species which feed
mostly on herbaceous or detrital material
appear to accumulate mercury at lower rates.

This information indicates that, as in other
waters, mercury is being bioconcentrated in
the Mississippi River.

There is less information on the concentra-
tion of other heavy metals in fish and how
these relate to concentrations in sediments
and in the water. This type of study,

* The relationship between trophic status and
mercury accumulation would be more ac-
curately portrayed if age, rather than length
was available.
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however, has been done
Wisconsin (Michigan DNR, 1972; Wisconsin
DNR, 1974). Both studies found that
chromium content in fish is strongly corre-
lated with chromium content in the water.
The Michigan study found that for zine and
copper the same was true. This study also
found that zine and copper accumulated most
heavily in bottom feeders, suggesting that
these metads do not hioecneentrate, that they
are elinmtmtag irGm the Hody aore easily and
that the richest source of these metals is
probably bottom sediments rather than any
member of the food chain. The Michigan
study found lead levels in fish were about the
same in areas of lead contamination and in
areas with only background levels of lead in
the environment. A study of heavy metal
contamination in waters near & lead mining
and milling arca in Missouri, however, found
large accumulation of lead and zine in fish,
amphibians, reptiles and invertebrates of the
downstream aquatic communitics (Wixon,
1977).  Sunfish and catfish living in stilling
ponds and streams imniediately below milling
sites had accumulations of lead up to 178 and
405 mg/kg respectively, with even higher
levels in aquatic invertebrates. Very high
levels of zinc were also noted.

in  Michigan and

In general it appears that, with the exeep-
tion of mercury. heavy metals are not biocon-
centrating in aquatic ccosystems. Fish and
other aquatic animals appear to accumulate
these metals in rates that depend as much
upon their habitat as their diet. Neither the
Michigan nor the Wisconsin study found levels
of lead, zinc, copper or arsenic that were
above the limits for fish flesh used in Canada.
These studies suggest that in mining and
milling areas, where concentrations in the
water or sediments are great, accumulations
in the biota can greatly exceed safe limits,
contamination of fish by these metals below
urban and industrial areas is generally not u
threat to human health.

VIIT. Sediment

This scetion will disenss sources of sedi-
ment and how suspended sediment in the main
stem is affeeted by increases in flow. The
data were obtained from suspended sediment
sampling stations operated by the USGS and
the Rock Island District, Corps of Engineers.

— ay




Pigure 14
THE RELATIONSHIP OF
MERCURY ACCUMULATION AND LENGTH IN SEVERAL
SPLCIES OF FISH
FROM THE MISSISSIPPL RIVER

(Burlington. 1A to Hannibal, MO)
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The nature of the tmpact of suspended and
settled solids 13 generally known but quan-
tifving unaceeptable or undesirable levels of
suspended sediment is not. EPAs Quality
Criteria for Water (1972) gives the following:

Aquatie  communities  should be pro-
teeted if the following maximum con-
centration of suspended solids exist,

tigh tevel of proteetion 25 mg't
Moderate protection 80 mg.1
Low level of protection 100 mg/1
Very low jevel of pro-

teetion over 100 mg. 1

I'he unfortunate uses of the word "maxi-
mum”  precludes  the above from being a
practical standard since at times of very high
diseharge, almost all streams would fall into
the lowest category. Figure 15 shows how

median  suspended  sediment levels in  the
Mississippt at Hannibal vary with flow.
Median levels at the lower flows (under

75,000 efs) are less than 100 mg/1 and at high
flows {above 200,000 cfs) median suspended
sediment levels are between 300-400 mg/l.
Maximum values exceed 2,000 mg/l. By the
1972 Criteria, this part of the Mississippi
gives a very low level of protection to
aquatic communities.

EPA'S Quality Criterin for Water (1976)
gives the following eriterion. "Scttleable and
suspended solids should not reduce the depth
of the compensition point for photosynthetie
activity by more than 10 percent from the
seasonatly established norm for aquatic life.”
The improvement oy this definition over the
one given in 1972, although needed, is not
readily apparent.  instead of measuring the
amount of solids themselves, one must mea-
sure  the attenuation of  light  after first
having detemined, for cuach season, at what
depth net primary production by the phvto-
plankton communtty is zero. The practicality
of the eriterion is further compromised by
the fact that orgame sotids including Lving
plankton, when present in ¢great numbers,
imercase the atteaaation ot hHeht and ean
viofate the ~tandard.  the fact that sediment,
which i~ recognrzed g~ the nabien's greatest
potlutant Ly volume, confounas us in des

eribig at whal amount 5t hecomes o polly
tant, suggests we tave o good deal tare 1
learn about it

Sediment loads inerease dramatically from
the GREAT 1 to the GREAT 1T segment of the
river. Figure 16 presents the suspended
sediment load contributions to the Alississipp
River at Hannibal, Missouri.  The averae
annual sediment load in the Mississippa ot
Hannibal is seven and one-half (700 tine-
larger than at Dubuque, even though  the
Mississippt watershed  at Hannibal o~ ol
twice as large as ot Dubuque. Figures 17 2
Table 11 show the frequeney of various flow
regimes and distribution of suspendec ol
ment concentrations within cacl flow rocriee
in the river at Hannibal, Missouri.

X Tish Diversity

The Upper Mississippi in the Tast 100 veurs
has changed from a free flowing river
draining 4 frontier 10 a series of very long
pools subject to wmuch barge traffic and
draining large cities and vast arecas of inten-
sively cultivated land.  These changes have
greatly altered the physical and biologieal
character of the river, and the character of
the fisheries resources of the river.

The earliest important modification of the
river was the construction of the Keokuk
Loek and Dam in 1913. This and subsequent
dams increased the amount of stilied water at
the expense of running water. The benthic
habitat of much of the river that had pre-
viously been silt-free was now covered with
silt. Barnicol (1951) noted the difference in
the benthic communities of the Alississippi
near Keokuk. On the floor of the Keokuk
pool he found mussels,  chironomids.
Chaoborus, pulmonate snails. small bivalves
and several species of leeches. In silt-free
areas were found caddisflies, Neuroptera.
flatworms. beetic larvae, eravfish, Odonates
and leeches. This and subsequent dams on the
river have probably been responsible for
changes in the distribution of fishes. Coker
(1929) believes  that  interferenee in the
breeding of migratory shad and possibly ~tur
geon has been caused by the presence of
Keokuk Dam acting as a barrier. In the oase
of the Skipjack Herring, Alosa chrysochlors

—_—

and the Gizzard Shad, Dorosoma ecpedi’

anium, their restriection or reduction in the

¥
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Povure s
SUSPENDED SEDIMENT LOAD CONTRIBUTIONS
IO THE MISSISSIPPT RIVER AT HANNIBAL, MISSOURI

{(1944-1966)

M

Mississippt R.

Above Dubuque

13%

}\\'amipinioon, Rocek, lowa And

Cedar Rivers 2 3 %

Des Moines and Fabius Rivers

63%

Ahississippi River
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river dbhove heokuk atfeets the benthie com-
munity sinece they are host for the larval
state of commercially important mussels.
Fels, Anguilla sp.  which are catadramous
(migrate to salt water to spawn), have had
their disteibution, but not their spawning
areas reduced.

The change from lotic to lentic habitat has
also affected fish ‘listribution.  Spawning
areas have been severely reduced and fish
which normally inhabited the swifter areas of
the river have lost living space. Two such
species, the Lake Sturgeon, Acipenser ful-
vescens and the Blue Sucker, Cycleptus elon-
gatus, have been greatly reduced in number.
Barnicol lists the flooding of the LeClaire and
Keokuk Rapids as a major reason for the
decline of the Blue Sucker and notes that the
preferred food of sturgeon is found over
sandy or gravel bottoms and not in silt. He
also notes that overfishing has caused a large
reduction in sturgeon numbers.

Initally the dams also created a great deal
of new fish habitat in the form of sloughs or
Lackwaters which were readily exploited by
buffaio fishes and many sport fishes. How-
ever, many of the backwaters along with
natural floodplain lakes were reclaimed for
agricultural land and much of this habitat was
lost.

Introducticn of the earp, Cyprinus carpio,
from Asia via Europe prior to 1900 has had a
major effect on the relative importance of
major fish species of the river. Records of
commercial fish eatehes from the Mississippi
River in Hlinois and Missouri from 1894, 1899,
1931, and 1946 were compared by Barnicol
(1951). The most significant trend was the
inerease in the proportion of carp at the
expense of the buffalo fish and catfish. In
1894, buffalo fish (including the Quiliback)
comprised 50 percent  of the commercial
cateh by weight; catfish about 22 percent
and carp 4 percent. By 1946, carp was about
37 pereent, buffalo fish 21 percent  and
catfish 14 percent of the commercial cateh
by weight.  During that same period there
was a# halving in the importance of paddiefish
and a threefold deeline in the importance of
sturgeon.  The decline of native fishes as
pereent of total cateh is made all the more
significant by the fact that during this period

the total weight of the commereinl cotet
dropped from 6.3 to 2.1 milhon pound-
annually.

Clearly the quality of the Mississippr os
fish habitat has been declining. Impound
ment, overfishing and introduction of foreign
species have all contributed to deelines in
native fish population.

It is not readily apparent on the Mississipp
how instrumental water quality has been n
these declines compared to other factors, hut
information from other streams 1s available.
Several studies have shown significant reduc -
tion in fish diversity due to -degradation in
water quality. Fish declines documented by
Luachner (1956) from the Upper Ohio River
showed 18 species extirpated and six greatly
reduced in numbers. The pollutant was acid
mine drainage from the coal mines of western
Pennsylvania.  Larimore and Smith (1963)
found 16 species removed from the fish fauna
of Champaign County, Illinois, which is =«
headwaters area for five streams. The main
cause was the change in land use to intensive
agriculture during the present century which
has modified the aquatic habitat and de-
graded water qualitv. Gerking (1945) sampled
10 streams in Indiana which had been sampled
50 years before and found about a 13 percent
decline in the number of fish species. All of
these studies included a variety of strean;
sizes and, therefore, are not really com-
parable to large rivers like the Mississipp
which have a distinctive fish fauna. Some
data are available, however, for the main
stem of larger rivers. Mills (1966} believes
that 18 species have been lost from the main
stem of the Illinois River which was subject
to large amounts of organic pollutants during
the 1920s and 1930s, and still receives a large
amount of treated effluent, barge traffic and
runoff from agricultural land. The main stem
of the Missouri, by contrast, has undergone
significant channel modification (mostly in-
cereasing rather than deercasing the current)
but Pflieger (1975) does not list any fish as
extirpated and only two species bemng
greatly reduced in number.

HE

At least two species of fish appear to have
been cextirpated and seven others  greatiy

reduced in number on the Upper Mississippi.
Harlan (1456) noted that the Grass Prekerel,
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Exox vermiculatus, wias reported to be in the
Mlississippi above Dubuque, lowa in 1935, but
could no longer be found there.  This date
corresponds elosely to the construction of
dams on that aren of the river (Loek and Dam
#11 was completed in 1937, Lock and Dam
#1. and #13 were completed in 1938).
Pflieger (1975) noted at least five species of
fish in the river above the Missouri which had
been greatiy reduced in number, and one, the
Pallid  Staner, Notropis wainnis,  which  has
apparently been  extirpated, Impoundment
was not the entire problem since the Pallid
Shiner also vanished from unimpounded sec-
tions of the Mississippi and from free-flowing
tributaries.  Pflicger believes turbidity end
siltation were probably major factors in the
disappearance of this species. Of the five
species he notes as greatly reduced in num-
ber, high turbidity muav be fmportant in the
deeline of  the Central Silvery  MMinnow,
Hybognathus nuchalis. Th Smallmouth Bass,
Micropterus dolomieui. the Blue Catfish,leta-
lurus furcatus, the Lake Sturgeon, Acipenser
fulveseens,” and  the  Paddlefish, “Polvodon
.s"_gathuln hive all apparently suffered from
habitat modification, ant the latter two
species, which mature slowly, have been
affected by overtishine.

The Upper Mississippl has not experienedd
the reduction in numbers of {ish species o
have more polluted rivers such as the [llinois
or the Upper Ohio. Turbidity and possibly
other water quility problems are indicated as
being a problem with three of the species
listed in Table 12, and may in fact, be the
most important reasons for deelines in the
two Cyvprinids, the Pallid Shiner and  the
Central Silvery Minmow. The impoundment or
the river with the subsequent physical proes-
encee of dams and widespread habitat modif)
cation appenes to be more significant in the
declining diversity of the pisheries resource,

N.Summary of the Present Status of Water
Quality in the Upper Mississippi River

The water quahite of the Mississippl re-
fleets her veologieal, elimatologeal and more
recently her agrrteubtural and industrial heri-
tage. Despite arbamzation, intensive agricul-
ture and o thriviy waterborne commeree,
witer quality on mueh of  the river has

generally been good. Major reusons for the
overall good quality of the river water is the
large size of river, hence its large waste
dilution and assimilation cupacity. and state
and federal wat.r ¢lean up programs.

The river is not without water quality
problems. Some problems are common to
most or all of the river. The most serious, in
general, are localized problems below par-
ticularly large pollutant sources. These
oroblems usually diminish due to dilution,
chemical processes, biological renovation or
assimilation. Such health hazards as bac-
terial contamination, high metals content in
the water and a high content of chlorinated
hydroearbons (PCBs, pesticides) in fish occur
in certain segments of the river. Table 13
and Figure 18 describe the water quality
monitoring network for the Upper Mississippi
River Basin. A summary of the extent of
various poliutants is given in Table 14.

Iron, manganese and raercury frequently
are in violation of water quality standards
throughout the length of the river. The iron
and manganese standards are aesthetic rather
than health standards and much of the iron
and manganese found in the water is the
result of natural weathering. The frequenc_
of high levels of iron in the river inereases
below the Illinois River, probably in response
to Illinois River water and point sources in
the St. Louis area. The mercury standard is
violated frequently because the allowable
amount of mercury in water is very small.
Several researchers have reported high levels
in fish from waters not affected by other
than natural mercury sources. Therefore.
weathering and soil erosion may account for
the extensiveness of the mercury problem.
Although the water standard has been ex-
ceeded, the amount in Mississippt River fish
flesh appears to be at or near what has been
ceported as background levels. The drinking
water <tandard for merecury has been ex:
ceeded in the Mississippi in the St. Louis
area.

Dieldrin is a chlorinated hydrocarbon insce-
ticide and breakdown product of another
insecticide, Aldrin. These chemiecals have
been extensively used on corn, but due to
Dieldrin's persistence in the ervironment,
neither pesticide has been registered for
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Table 12

Fish Species Known to be Extirpated or Greatly Reduced
in Number on the Upper Mississippi River

Cause of Deeline

Species Physical
Habitat Water Over- Presence
Modification Quality Fishing of Dams
1. (hain Pickerel X
Lsox vermiculatus
2. Blue Swvcker X
Cveleptus clongatus
3. Paddlefish X X
Polyodon spathula
1. Lake Sturgeon X X X X
Acipenser fulvescens
5. Smallmouth Bass X
Mieropteius dolomieui
6.  Pallid Shiner X X
Notropis amnis
7. Central Silvery ilinnow X
Hybognathus nuchalis
8. Blue Catfish X
letalurus fureatus
9. Skipjuek lierring X

Aosa ehrysechloris
LALLM LA AR
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Figare 18
LOCATIONS OF PRESENT WATER
QUALITY SAMPLING STATIONS ON THE UPPLR
AMISSISSIPPT RIVER
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Table 14

THE EXTENT OF VARIOUS WATER QUALITY STANDARDS VIOLATIONS
IN THE UPPER MISSISSIPPI RIVER

Entire Length

of River -
100 -
(2]
°
N
3
° 2
£ =
&
=
‘_,'; 10 -
©s
<
o=
= .2
L > 1 -

Protection Whole
Drinking of Aquatic Fish Body Water ‘
Water Life Flesh Contact
Standard Standard Standard Standard
Iron (1)* Mercury (1)
Manganese (1) Dieldrin (4)
Sediment (4) Feecal Coliform (3)
Copper (2) from St. Louis
area.
Other
Pesticides (4)
Lead (2) PCBs (2)
Fecal Coliform (3)

Mercury (2)

Dissolved
Oxygen (2,3)

Heat (2)

Dieldrin (4)

from Quad Cities

*(Major Sources)

1.

2.
3.
4.

Natural Weathering, soil erosion

Industrial, commercial waste

Domestic waste

Agricultural non-point
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ugricultural use.  Dicldrn T a0 very low
solubility 1n wuter but residues in the ~sotl @
i stream sediments aet as o reservorr to
renew the amount in the water. The luek ot
great deal of intensive agriculture mo the
northern part of the Upper Mississippr Basin
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from being « basin wide problem. [t s often
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Although # suspendea sediment <tandird oot
practieal vilue fies vet to be developed, the
sediment load  of  the  Upper
changes ~o dramatically that suspended sedi
ment can be called a pollutant in th
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Large pow s chands whael rebyoon mver concerns about heat discharges to the river
waler tor conhine e tesponsible for the ure the etfects on icthvoplankton (fish larvac)
mtroduetion ol creat oonnts of heat into and  adult fishes, both of which are very
the =tvers B mostanstanees these plumes of sensitive and can be killed by high tempera-
bentod water ocenpy only o Traetion of the tures  or rapid temperature changes. A
chisnied agdth ot e dendth ol the plume summary of these water quality problems and
whneh 1o 0 b v e bient terperatiure s resultant recommendations of the GREAT I
Fean that ote b g Jeneth, Fhe nrnor Wauter Quality Work Group are given in Table

15.
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Table 15
WATER QUALITY RELATED PROBLEMS ON THE UPPER

MISSISSIPPI RIVER AND GREAT I WQWG
RECOMMENDATIONS

PROBLEMS RECOMMENDATIONS

High levels of Pesticides in
water and fish.

High levels of PCBs in fish.

High levels of certain hes
metals (Pb, Cu, Fe, M: Hg)
in water. Improve industrial
pretreatment programs

Large point source discharges
increasing nutrient levels in

the river. ¥
Increasing oxygen demand in Establish a group of
a downstream direction, W.Q. monitoring
possible oxygen sags below stations to measure
large urban areas. W.Q. impacts of a
large urban area on
the river.

High fecal coliform levels
below large urban areas.

Inadequate sampling to
determine magnitude of water
quality impacts of a large
urban area on the river.

Different use classifications, Compatable W.Q.
and effluent guidelines in management regs. and
different states. guidelines should be
- developed.
Differences in data collection ‘ Standardize thermal %
format for thermal studies. monitoring report.
Inadequate studies for some
large power plants.
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GLOSSARY

Vdsorp e cadheston of molecules to o surtace
N the preveanling or surroanding condition
BOD  Hiochemieal Oxvgen demand
COD--Chemieal Oxvgen demand
besorption--removal of -nml(‘*('ulox from a surface

Elutriate--the liquid that remains after a sediment sample is mixed in

water. then filtered.

Eutrophieation- -a proeess of increasing nutrient levels and aquatie plant

growth in lakes or streams

Hyvdropraph -« graph which shows changes in discharge over time

Lentie-—u still water environment (Jake, pond or pool)
Lotic--a moving water environment (stream or river)

NASQAN--a nation-wide network ol water quality monitoring stations

maintamned by the U.S, Geologie Survey.,
NPDES--u national svstem ol wastewater discharge permits

Suspended Solids--a measure of the amount of solids which are in the

witer

Ibermal Plunie: -a diserete three-dimensional arca ot heated water within

aoriver, lake, ote.

Turbidity- - measure of the abihity of hght to penetrate water

%
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
November 23, 1977

GREAT i1 Wter Quality Work Group Meeting
) . e

oy

e ST

R?)Qrt J./}goke /Chairman

Wdater Quality Work Group
o

Work Group Members

A meeting of the GRFAT II Watev Quality Work Group was held at 1 n.u.,
at the Rock Island District Corps of Engincers Office.

Persons in Attendance

Joh-Iric 7. Stenson U.S. EPA, Chicago
Robert J. Koke " " Kansas City
Bill Knellner Corps of Enginecrs, Rock Island
Mike Worner " " " " "
George Johnsun oo ) " " ‘
Kobert J. Whiting oo " St. Pautl i
Victor Crivello 4 I1linois EPA Coordinator '
Wendy Thur Public Participation Coordinator _
Steve Yaters Iowa Conservation Commission ;
Rick Breitenbach U.S. Fish and Wildlife Service ,
Tem Bainbridge Micconsin Lopt. of Natural Resources
Jim Holman Missouri oo " ; ‘
V R,i‘l.’ah fn 1" H 1" n
Accomplishinnts
Bob Whiting, St. Faul District and Cochaivmin of the GREAT T Water Nualits
Werk Gruug, provided 2 status report on what his geoup is doing.
1. GEeAT T has studied the water quality effects of the fivst foo {ovu o
lLake Fepin, ‘
2. They have pertormed analysis of bed sediment at every other mile of
the Missiesippi River.
3. They havwe monitored the twbidity of the plure from @ clarsboli b b
disposal eperation.
The GREAT T Work Group has found it cssential Lo have a full-tive o
or staif member,
Tive work group diccussed and approved a Plan of Study to work with th
sedivent erosion cormitter on analyis of Lod sediront and su nonded
sediment on tributary streams.  Ho membor of the work group o) oaed
this projoct,
/
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The work group divcussed and rejected Che Toternal Overvio Cormittes
sugasstion that the work group use the funds availahle for Fy-7t
a full-time chaivman., The group believed that the woney 15 best opont
on a study of sediment which may generate the need for a full-tiue

chairman or staff newber next year.

The state aabers were asked if their agency would ascunn chaivvanshis
of the work aroup, but no one was willing to accent it.

The Corps of Engineers discussed their water quality sarpling progran.,

pto b e

_— . k.
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The following persons attended the meeting:

V. Ramiaiah, Mo. Department of Natural Resources, Member

Tom Duinbridge, Wisconsin Departaent of Natural Resources, Sembon

Bob Koke, U.S. Invironmental Protection Agency, Repion VII, Mo’ or
Dave Stoltenberg, U.S. Environmental Protection Apency, Beoion vV, '
Jim Holman, Mo, Department of Natural Resources, Obsorver

Chris Reck, Mo. Department of Natural Resources, Observer

A. Approval of Missourl's Chairmanship:
The WOQWG elected me as the chairman and approved the budgec | had o' -
mitted, by a voice vote. A copy of the budget proposal was scnt to yvon
carlier by Bob Koke.

B. Status Report on Chalrmanship:
Bob Koke also submitted the budget proposal to the Plan Forrmulation Work
Group (PIFWG) and GREADI 1T Teaw. Approval of the PFWG and the Tean i
anticipated on January 1Yth and Januarv 27th respectively.

C. Chairman's Respousibilitices:
(1) 7The State of Missouri will expend every eftort toward the compders

oi the Water OQuality Appendix within the constraints of She 00, a0l
budpet. -

(2) All decisions to he taken only by penmeral coreeens ., Foro ot oy e

the merbers ave roguested o procide sorcicienr timely inpo

more cifeciive decision wakin, nooce

(3) A much of bDusiness as nossiblo 01D be Lerat Dared oner b0
Hewever, major doeci: fons will o taven onds fn tace Lo tae o000 i
(4 Tutare scetines are to be Yol oin opore convenient ol on ool
S, Loais and Koo s Clitw,

D, Discuiion of the minutes; of (he last mectin::

Due to the clectdon of 4 new chatruan, diccunion oo this topic v,

sideved unse tessarv, For the fatere, {t is aprecd that the diccons,ion
will be taped frow which a sommay will e propared as the otticial

niputes,
. fdenti1fication of Sources of Pollurion:

Cenerally 1t was apreed that we should 1ist as manv problens, as possible
and complete this task before Pebroary Ty 19740 The followinge «ources

of pollution were mentfoned: (1) pollution from GREAT 1 area, O andtood
erocion, (3, stream banh cvonion, ) dredetay, (9) disposal 0 deedoo s
material, (6) wovement of vivercratta, (70 point scurce dinchionoes,




G.

(8) accidental spills, (9) urban runoff and (10) beaches. Members were
requested to propose changes as soon as possible.

Interfacing with Other Work Groups:
Due to the complexity of water pollution control, it was suggestoed that

the WQWG take the leadership 1ole in areas where no other entity has
programs for pollution control and be actively involved with agencies/

work groups who have the authority to develop control programs so thar cl.

concerns of the WQWG is sufficiently represented.

Detailed Studies:

It was agreed that each member should preparc a separate st and ».000
all other members by February 15. Then sometime in the first woeok oo

March, we will meet in St. Louis to finalire the list.  The Plan of o 0

which is due for submission on April 1 will be written based on thi- 1i.
It was also suggested that the subject of Detail Studies be restrict
to Level T Involvement.

There was a discussion on Literature Rescarch,  Ar the prblication o0
water pollution velated activities is too voluminous in the reecent wes
it was supzested that the scope mav have to be restricted. T wos alen
sugreasted to use the output of GRFAT T's WOWE and the new employvec G
be hired by Mlssourl to the greatest possible extent; that way we can
avoid duplication of effort and utilize the talents and aspirations ol

the new employce.

S AP
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FROM: V. Ramaiah "Ram", Chairman, WOWG of thc GREAT T
TO: Members of WQWG, PFWG and GREAT II Team

SUBJECT: Minutes of the WQWG Meeting, held in St. Louis on March 1, 1978

1. The meeting was attended by:

‘ ‘Rick Breitenbach U.S. Fish & Wildlife Service
Mike Werner Corps of Engineers, Rock Island
| Rich Greenwood U.S. Fish & Wildlife Service
Gene Degenhardt Corps of Engineers, St. Louis
Bill Koellner Corps of Engineers, Rock Tsland 1
Dave Stoltenberg U.S. E.P.A., Chicago
Tom Bainbridge Wisconsin DNR
Bob Koke U.S. E.P.A., Kansas City
Mark Ackelson Iowa Conservation Cormission
V. Ramaiah Mo. Dept. of Natural Resources

2. Llocation. It was decided to ho d future meetings in Rock Tslund and
Bill Koellner will make the necessary arrangements for a conference room.

3. The Iowa DEQ is not likely to attend the mectings as thev have assigned
a low priority for the GREAT River Study. However, Mr. Obr should be
kept abreast of the developments.

I. Minutes of lasf meeting: (no discussion).
17, Status Report:

I have submitted to the Corps a contract proposal. Tt will be 6 toe 8 veeks
before the Corps can finalize the contract and it will be 10 to 12 weeks
before a full time employee is hired. This employee will be a Water Qualitvy
Specialist III ard this designation requires MS plus threce vears work
experience. This individual must have strong rescarch aptitude as at leant
part of his time is likely to be used for literature i1esearch. “

TIT. Efforts of WQWG of GREAT I. ‘ﬂ

A. Pilot Study: A copy of the summary section of this preliminary repor:
was distributed and the entire report is to be mailed later. As €@ in
report was received only two days before the meeting, 1 did net hLove
the time to studv it thoroughly. So it was aprecd to veview this
report and modelling procedures before {ts applicability to GREAL 1
is determined. The idea is to avold duplieat ing GREAT 1's effort am
check the applicability of modelling to predict dredping dicporal and
tow trattic., By the 17th of March, T will Le discuaseing these elooont
with Mike Werner and Tom Daiabridge ard esvablish our obiestive- and
possibly the procedure before the next meet .
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V.
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befinition ot the Approach:

Basically rv definition ontltined in the memo of Junnery 17 was acceptd,
Te vas dechded to concentyate on Level T projects and in Level 1
projects involving the work ol other work groups of GREAT Tl.o  In the
case of projecis requiring Level T1 cooxdination, for which control
measures dare being developed by agencies other than GREAT river study
such as the States 208 planning process and project requiring Level 111
coordinacion will be temporarily deferred to the latter part of FY 79,
At that point our involvement wiltl be restricted to policy matters,

The critical time element was discussed. Tt will be necensary teo connl- o
the proposal betfore March 19 so that the PEPYG will ey jeic (L w
study the propesal and act upon Lt in the next meoting.

Level T prodcects will receive the highest priority.  However, thore are
a few prop . als for detailed studies outside the navicational use relatod
problems. These studies will not be dropped from our listing, hur given
lower priority than those studies proposed directly to evaluate the
problems reluted to navigational use.

Some of the studies, although of importance for total resource managencut, are

considered bevond the scope of GRFAT due to their complexity, cost and

duration. A case in point is the proposed Toxic Substance Contrel Stud. and

Water Quality Modelling of the entire stretch of the Mississippl River. Vhese

studies will be listed for 'long term planning' and other apenciecs sucll on
the UMRBC will be recommended to undertake ic. Tt is also decided vt Liw
WOWG must be dealing with the technical studies of importance tu channed
maintenance and not a review group for other ayencices.

Propoced Toplices:

A, Javigational Usce Related Problems:
8

1t vas decided to defer any further discussion on thin topic to tie
next meeting.,  In that period, we will be studying the roecert vejort o
the WOWG of CREAT 1 vitled, "A Pilot Studvy on Effccets of Hylvrandl i
Uredging and Divposal on Water Quality of the Upper Misaisoippl Bilver s,
and mathemiat ical modelling procedures to predict the water qualitye ot
of dredping, disposal aad tow traffic. It at all possible, we widd tiy
to combine the two, namely the in-stream sampline and wmodeUDier to ol i

more information than possible from ¢ither of thew individialle.

Ftowas suppestod that instead of deferving a decision, the o oo e
4 policy statement requiving an in-depth stadvy of future dved; e S0 ree
Turther digseussion, this idea wae dropped.  The veereational boatn
related problems Is sugeested rto be included as an item for ctude,

B.  Base Information:
1. Litevatare Receareh: Tt was aprecd to be Tisted bat picen los

priority. The members felt that it is strictly a Tex ol B 00wl o
frctrne ted rac Do inform the PEWHG to tabe noceasarys acstion Tor o

propgram to undectale the responsibaiity,
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W, Asheasments ne WO prov. L g o |
5 stoal SIN00 ant fvstiaered o gy
aroworto g tirenn YH oo b it ted o tie ey :
Derart et o Notasal penoeree o 0 et
3.0 Mapping:r o The representatives ol e stat,

point source disciarges in their stave . that rer
Kiver directly or dmpacrs its water quality. his Tine witl
the name, location and HPOES povmit, BIiLV et ooy vl o
of thie maips at the next meo
map . Then the State of YWiasouri will underead o e 0 o

ting tor selectine the ope o0

of plotting these points. The tash will o anaero o
the Jatter part or 1979 or carly 1980,
C.  Jther Water Use Problems:

1. Toxic Substance Study., This will be one ot the cu' oo 0o
tera plonning.  There will be no funding ceguess U th o
bt it will be dncluded in the final repove witiho o0 w0 0 o oo
so that come other group such as UMERBO can deswlop prov e o, - o e
abatenent,

P Reoia ol A\ﬂfL\‘(i to be jucluded in the im0 1 b s
pricrity.  (Sabseguently, T talked vith Dr. Svehey o s
tniversicy of Towar  He thought he mighe he abto o oo
propesal for Keokuk VPooll), '
3. Modiiling: This item Is a'so agreed to boe dnclaied 0o T o
planning vithout any fvnding reguest Urowm GEEAVT T0 0 Lol b Tt
will bo centooting Ken Thoaraton »f Liw 3ol T iior
their Foo-"indel. Sutcegquently, ProoSActhenr Gl o n s T T
Bin office will te saboitring tao v 1 revi P Pove
Viares).,
Ao nediment Analvnie: Te o doc i e e R
ana Yooy Uhe trileit g T, N : :
colient, Iowill b cort, e . .
Goertail s Dol ol e Station o '
1‘ el Deniis Mitloer,
G Caapes dendtorige Sos S n Eocd aer porenented the b R
ccctve e prooras tor the 1etare,
G, Reerecational Poatisor. Tuis i to be o concide =l o v o e 0 . 4

it lower priovity than navigat ional relatod prdd

7. brodrenhach proposed a phitosophical concopt of pronth v

o arrecd to Lake up this matter av o a Tater Ui
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MULUTES OF THE WA TER OUALTTY WoRE GReuh MEL TN

Tiac/Late: 10:00 a.m., June 28, 194

1

Plave: Cloct Tower Building, Rock Tsland, 11linois
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5. Literature Researoh:

The Work Croup decided to postpone apy etyort in this arce till
the output frowm Level B beceme available.

4. Maps for Point Scurce Discharges:

The 3ok Group agreed tu my suggestion that the maps be prepard ax
part uf the final reporc Lncorporating pollution source, such ao peind
source Jdischarges, storase tanks, barge terminals and other porenticl
sonrces for rtoxic subscinces.  The representartives offthe startes are U
furnish ma witho a lisr, updated as of Julw 1, 1979, and consis

pollation scurces including such information as weoof the div U
LPDIS pernic volume of discharye, tvpe of pollutant:, and
Jocation., This information will be inecluded as a tavle in tie Vot
Qualiry appendix and the lecation mappe] with proper veferen - fo Ui

table.  However, Rich CGreciveo
for completion fn September 79, chonld contain o talle piving

pollvtion seureen. The Wors Oroup agrecd with hin,

Voo Froecuoensy of Mool e Lo v d -
mect al resalar dnte SN crer, In Sather N
to transact, the Worl Oroup aprod! to the AVTaneent; -
Pew i, are uot nocossareg the cboddroan menthiie veaoars ]
nenhere jneorp. rating the tran oovion, develorrent Inow
fan b bontedies and other mattors of dutere: at any tire e teny
Yeoneor a meeting, 18 there Dsoans dmperiant matter to trogs oo,
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Memo-Water Quality Work Group
Page 2
September 19, 1979

Water quality standards violations in elutriates oceoarrved infrequently.  The seoonl

drinking water standard for Manganese was occasionally exceeded.

There was a short discussion of varfous agencics Intevpretat fon of wiat coaztitg
adeguate docuwnentation of water qualtity Impacts as required in section 404 o the
Federal Clean Water Law.  Bob Koke satd £PA had not made o decision on thoat ot
vet. wobnn Ford of Missouri DRR said that Missourti has not addressed the probilon

eitier.

Necommeneat ious 1-10 were accepted ond will be prosented at the Pl Vormul oien

work Gronp's mooeling o October,
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FRaots Ram |
RIRN Mewbovs of WoWG, oAyl T1

CULIVCT: Miantes of WORS Meoting No, 0.
PAYT: September 22, 1978

The £47th meeting of the WOHG was held on September 11, 1970 at 2:00 poa . o
Tollowing persens were in attrendance:

V. Ramadial MDTR
Bill Nicloluas Towa D}'.,(;)
Doug MNorris U.S. Fieh & Wildlife Service t

Steven Baumgarn Towa Di-) ‘
Jerry Sclinoor University ol Towa '
Wayne hautael Corps of Eneincers ‘
Bill wWhetstine " "
Ruth Andrews ! "
Geore . Johnson " "
Brvan J. Coodinnm " t
1. TPeryr Tesren, Chairsan of the WQWG of GRVAT I, imtormed me that twvo locas ol
daws in orhe Upper T1liaois River were chiot down for nointenance and saovestd
that CRVAT TT 4t thone poods dor tew traffic related water gaalits 0 Hoor
The subsequent dicerssicns witho the Chicago Dictrict vol and br. O st oo
TlVincdis Ter b Bl Survey vecealed two o cosroen e G vty
Yo st Ve e Vi vith ‘ Yoo thie UL |
e i v oantosned b 11 Porhe Lobet !
Coldnited b Cot e rend ane o Vo vl P : |
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Moro Members of WCOWG, GREAT 11
Pape

Septoember 22, 1408

~

Modeling: (a) Near Davenport at 481.5;
(b) Above Hamnibal at 314.0 ;
(¢) Below Saverton at 302.0

Lab, Simulation. S1ix main channel stations were cliosen at historical Jdreo e oo

C Below Maquoketa River at MP 547-54¥;

(b) Below Clinton River at M 503-504;

(¢) Below Davenport at Montpeilier, at MP 469.5;
() Below Muscatine at Bass Tsland at MP 448,05
(¢) Delow Keokuk at Fox Island at MP 354.0;

(£) Below Quincy at LE Power at MP 320.0.

In addition four side channel or slouvh stations were aloo chice .

Y Beiow Bellevue in Apple-Meier Ditch at 445 ¢
)} Below Clinton in Steamboat Slouzh at
) Below Keithsburg in Burnt Pocket at 4!
) Below Reokulk in Gravs' Chute at 3955,

3. 06n Site Inwpection Tean.

Steven Baumgaru, Towa DEQ, bues been o omember of the 000 for 2vy iee o1 o0 o
confluence of Des Moine and Mississippt River.s To was agreed that g Chatoo o
of the WOWGC will represent the WOWG on the OSIT frr oall sites Loelow Des Doinc

River. Thus the concerns of the WOWG will be alequately represented at ail oa-

site Insyections.

4.0 The fatercotoed persons are invited to oo

erve the chreicine cand diaasal an o
this vears cperation.  The petential sites are inticiated vider Tren Lo
althouph the Jates are set only tencotivelv.  The sea: o0 §9 enpeston Lo ot

on Scpteanber 29 and contivoune for (wo weeks. AL soon as 1orecedire any infor oo
on this vuble~t, T will tranamit then G0 voun g Stron. 1y urge overy e d

obrserve at least one aperatios,
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AN
INVENTORY OF POINT SOURCE DISCHARGES TO THE
MISSISSIPPT RIVER, GUTTENBERG, TOWA, 10

SAVERTON, MISSOUR]

COMPILED BY THE
GREAT 11

WATER QUALITY WORK GROUP

FOR
THE PO [SLAND DISTRICT, CORPS OF CNGINLERS

1

CLOCKTOWER BUILDING, ROCK ISLAND, TLLINOIS

MARCH, 1980




NVENTORY OF POINT SOV RoE DESens b s tor b b e
GUTTTENEERC  beed To S ACHR IO oM sy

Fhis document contains 38 map: and oo abde whone b Tocate and oo '
point source Jdischarges to the Great T osopment ot the T o M !
River. The information was obtained throngt the 3030y Yo plhane b
states involved.  These document: wore vablished gn Ve T vt
responsible ror dec o e e AR B P L
Intormt fon oot i Shr L [ P ‘
Mississipnl or oo tributas B O O P 1 A S T R

within approccinated Somr e o the el i v

Fhe table has wine columns. Column 1ois thie nambaer viven to e W

mnd corresponds to the number Tocat g the discliavee ool o oy
maps. o Columy 0 is the nane of the tacilic and foclode obd e sl
sewage treatment plants (S1P), water treatment plant:ss (Wi o b~
varks (CHP)Y L Column 3 gives the Tocation aod column % eive o the oo o
river mile of the All's:n‘h.li'y',t‘. Columns 5-8 describe, where noown, the g
of the vastewater discharge. This intormation came Prom the oo in ol e
document s and from wastewvater monitoring data collected by tine drate:
Coluamn 5 pives the quantity of the discharge. Actual discharcos are oo
whenever that intformation was available. Tt onlv the desien tlon ube
facility was built to accommodate) is known, it was listed in parenthes.
Column 6 is an estimate of the S-dav BoD (Biological Oxvgen Demand) oq
organic pollution load discharged. Column 7 estimates the amount ot
nitrogen discharged. Column 8 mav indicate how the wastewater wias voeneiats
and what sorts of pollutants other than organic materials it nay centain,
Column 9 gives the name of the stream receiving the discharge.

[t should be noted that the quality and quantity of wastewater dischare. |
particularly those of industries, are highly variable and much ot thio
intormation in Colusmns 5-7 are bascd on o relatively rew samples. !
informat ion presented in thesce coltumns shoald therefore be considerod to

bt

A display or available data rather than an accurate estimate of the el
and quantity ot the wastewater discharges.
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Tommonwealth Edison Co.
(Quad City Nuclear Power Plant)
Princeton, TA., STP

Cordova, ILL., STP

Port Byron, ILL., STP

Le Claire Quarries Co.

Le Claire, IA., STP

Scenic Overlook
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Towa Southern Utilitics Co.
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Nanvoo, Lo, sTPe

Camp Fastman

Anderson Mite

Phillips MUP
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