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I 4M MISSISSIPPI

EONS OLD

I am fickle in causing misery;

(ruel and treacherous when I want to be.

Other times my waters teem

If ith cargoes floating down my stream;

I aid farms along my way

By irrigating corn and hay;

I give power to the Mills.

I am older than the hills... Eons old.

ttazel Dufresne
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PRE FACE
* I . \ 11, Ns Oi n ,'6d hi A lark Ian\Afxi iii

Ilie Vlivsis sj/); today does tnot lend itself to easy definition, for it is as vulnerable as anlY
other geographic phetnotnon to the consistent inconsisteiexs of' huntan use and interpretation.
1ts mneaning, if not lost entirely. iAs it /east confused by all the cater- wattling hustle o(*/ this entdl
of the' twentieth cen: . v. M'en see this river (is theY wanut to see &t I-or some it i.s the g.reat road
of conmierce. the artery of progrevs atnd enterprise, the heartline for ain industrial civiliz-ation.
for other% it is a rirer of 'tn emory, rich with the ghosts of a timne called histor * , a sipler. mlore
unclerstandahle, tmore huntan little. f-or 'vet others~ it isv a recreational resource, ain escape hatch
frotm thle jiresures of ,'a more comnplicated world, a place for lazing in the still, boating. wiater-
%A iinig. lishing~ anid hutintg. A1 nd for those who would preserve what has so far heen leli
untouched. it is an auindant natural force who.sc' existence can serve to remnind uts /romn titne to
ltle that we are. aft ler at, natural creatures livig in a natural world. no tnater wihar we have
triedl to dot to that world wvith plastic and
concrete. i'he river is each of these lhingsA
-aInd all o.4 tetni.

AIINt PIp. h' f f.1 titl

V MII tin xxhenhnnan populationx %s ctc muchl

lc,,, thani dhex ar-c todax, m an", niec tor and uSC of, [th
\l ia'~piR ixct Crxxax ,mall in corn parisn oi ( the riverx,' capacilix

In mostf ca',cN r lesc nsec, co-esisted in relatiise harnionv.
tim0e1 paxsedI . poputio bu Lrek% I echology expanded andI i11!n it d' MII &1ifd

t(d 111 T1Cr itcrcaxevl c\poncnt jalix. UI. s of' the river hcn t eklI)w iIa
a1 5 C11 a, pltiIosofltiaII\.

I lie ideal t it fcns' til themusorcvs in a given w-are k b\ xciJO e
1i'C e a to etmmd riact upo caclt other -. Althiough there are poiiw of th .R dicaI c
prtimnikl 1t, a mic pupoe (ie., Itsh and Wildlie RCkfu'c5) til Iaotl 21 1c
(fie I VR inpt a xx dc sanelyii otC and, mid tr



Asike rc~ic\% il, docuriicii and aI~C111 hIII LdCdikciIo of' (hosc %% 1u paiicipated I its~
de CIopiIICI. \% lIIId dkIO rLail/C HIM IhI~ 1011 Of VpkliniIV fOr- the ui'Cl 1111r u ild Itn cd' \% III
ni~eer he cornpli-cd. I lic NIi,,siN~ippi Ri\C ci III IhcOIM 01 oduct ofiC olillLjOu\s Clt10~Cs inIicl-cmi Ml
dfl's liatillda s. icin. \ plall to in'l 2c i. he li\Cl
11111t bC d" As~ii 111 hc \ Ikcnt, 10 af110% 101
tIIcc nattilaI cluilIL-'C\ '1iii !0 wtttp1cltt'atcL tot IIIl\

kit Il h cc lttcc

~j46

I ur two ( hundIredI vears wve have been ir ing to governt this lazy, giant tis.ipi and
lor two ( hundredl Year% we he I had /1(1( mit ledljre /icev f Iti a gorgeous% river-a inile iside,
sirling slo/m 'v down, to .\giv ()r/'ans, sitl paltu stickinug s~piky ingers into the current and1(

h * acini/ts dammng the ha ' ou%. /is current is oni 'v about five itiles art hour. To one win)o
Watches the river in its indolent seas ons it steins impeoxsjhi' that this is te iw luq/i, enemy that
mnen have fought. wipdt ie,. )'vaw eo*fteroniptne

But this is thle Ii.ivipi.giver of tin', I allet "*s wealth and the I aNlet desolation. strong.

%lwdeetie.I hthrorno w hal erntogven h rve rmin% oheoudou. u



-.9 *-..-



-w.. -,

I
I ABOUTTHE STUDY
I
I
I
I
I
I
I
I
I
I
I
I

I
I k ~iiC~AiL4 PA~L BLAM(-NOT Fl i.~



N

r - - -



"'Stanling at the sumtmnit of the ecological

py'ratnid, man alone can look back ward

billions of .rears atid contemnplate himself"

Sigurd Olsont

STUDY BACKGROUND balanced way without considerable additional
study. The information, when and if obtained,

The people of the Upper Midwest have long could be used to determine where pro lems
recognized that tile Upper Mississippi River is exist and the alternatives available to man to
one of the largest, most diverse, most solve these problems and coordinate river uses
productive river environments in the world, to minimize conflicts.
Man, in his progress, however, has put the As a result of growing congressional and
river to many \aried and sometimes conflicting public interest in the Upper Mississippi River
uses. The pressures of man's use of the river management problems, the North Central
are feared to be degrading the environmental Division Engineer of the COE and the North

qualities of the rivers' resources. The U.S. Central Regional Director of the U.S. Fish and
Army Corps of Engineers' (COE) 9-foot Wildlife Service announced in September,
navigation channel project, authorized by 1974, that they planned to establish a part-
Congress in 1930, has had the most influential nership team. The team would work out long-
effect on the natural character of the Upper range management strategy for the multi-
Mississippi River, and its usefulness for other purpose use of the river. This move soon led to
purposes, in the past 45 years. organization of a broad-based interagency task

Under threat of lawsuit initiated against the force. The Lpper Mississippi River Basin
COE by the State of Wisconsin in 1973, the Commission (UMRBC) had established a
COF prepared an environmental impact special Dredged Spoil Disposal Practices
statement (Lpper Mississippi River 9-foot Committee several months before to begin
Navigation Channel; Environmental Impact laying the groundwork for a cooperative ef-
Statement) in accordance with the National fort. This committee was composed of
Environmental Policy Act of 1969. The delegates representing the five principal river
statement dealt with the possible effects of the basin states and five key resource-oriented
operation and maintenance program oti the federal agencies.
Upper Mississippi River. This document Thus, w\hat finally became known as the
revealed that current methods of channel Great River Environmental Action Team
maintenance, especially dredging and (GREAT) was set up in October, 1974, as a
deposition of dredged materials, were working partnership of Federal agencies and
damaging the fragile backwaters, marshes and States under the auspices of the Upper
sloughs for \which the river is famous. The Mississippi River Basin Commission.
environmental impact statement also revealed
that little information was available on the AUTHORITY
complex interactions of the river's resources The Great River Study was authorized by
and these resource reactions to mail's activities Congress in the Water Resources Development
on the river. The lack of information would Act of 1976 (PL94-587). This legislation
make it almost impossible for government authorized the U.S. Army Corps of Engineers
agencies or Congress to evaluate alternative ". . . to investigate and study, in cooperation
mllean of managing the river in a more with interested States and Federal agencies,
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through the UMRBC, the development of a should be comprehensi.e in term, of all the
river system management plan in the format of multiple uses we rely on the ri. cr to provide.
the 'Great River Study' for the Mississippi The plan should present til,, multi-u,,e
River from the mouth of the Ohio River to the management strategy so that the u,,C of all the
head of navigation at Minneapolis, in- Upper Mississippi River re,,ource,, can be
corporating total river resource requirements managed in a combination ', hich \N ill pro\ ide
including, but not limited to, navigation, the the widest spectrum of benefit,, t the public
effects of increased barge traffic, fish and without impairment and degradation. It
wildlife, recreation, watershed management, should include consideration of the rclati e
and water quality at an estimated cost of scarcity of the various finite resourcc,, ,o tha it
$9,100,000."- is not necessarily limited to the combination of

The total study program as developed by the uses that wkould gi',e the greatest dollar return
COE included two Great River Environmental or the greatest unit output.
Action Teams (GREAT), which have the Nowhere is this concept, and it, necC,,,it.
responsibility for the river reaches from St. more appropriate than the Lppcr i,,,,i,,ippi
Paul/Minneapolis, Minnesota to Guttenberg, River. It is a unique resource. lhis riser
Iowa (GREAT 1); Guttenberg to Saverton, performs a wide variety of function, for all
Missouri (GREAT 11); and the Great River Americans, amon2 then p-ro\ din,
Resource Management Study which is recreational opportunity and na iUMation
responsible for the river from Saverton to the capability; supplying \%ater for itidustric,,
confluence of the Ohio River (GREAT I11). utilities and human conutption: diluting
See Figure 1. waste products; and buffering flood flo\,,. It

is one if not the only dual purpo,,e mandaLed
resource in this country, a, Congre,, ha,,

PURPOSE legislated it to be both a nav igation proic et and
The Great River Study w\as an attempt to a national wildlife and fish refuge. FheC

resolve conflicts arising from multiple economic values thi, system proside, must be
demands on a valuable national resource. The maintained, but in a manner so that thle en-
overall goal of the study was to present to vironmental integrity is preer\ ed. l-hi,
Congress and the people a river resource requires recognition of the tolerance the
management plan that was, above all, natural system can wit hstand , itlhout
realistic-a plan that was technically and irreversible deterioration. A, the en-
economically sound, socially and en- vironmental threshold can be hidden os eT
vironmentall} acceptable, and capable of time, safeguards must be instituted to precnt
being put into action within a reasonable the surpassing of that threshold.
period of time. Realizing the immensity of this ta,,k.

In addition, the plan should provide for GREAT I1 has operated under the follosirmg
multiple-use management on the UMR. It policies since early in the study.

The riser is an inporiant link in our nalion"t , inland Recreationia kt f he i ,\,t'm.
commercial na.igafion sytem.
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FIGURE # I

GREAT 1, 11 AND III STUDY AREAS
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"The GREAT 11 Study will address all
elements of a total river resource
management plan, resol,-e as many of
those elements as possible, but swill
produce a plan to resole the element of
an environmentally and economicall.
acceptable channel operation and
maintenance program. If, by the time of
the final report, a particular element
cannot be resolved, the report will put
forth what must be done to resolve that
element."

SCOPE
The scope of the problem resolution in the

GREAT II studies focused on channel
maintenance activities and their associated lhc hIiet s' . all ;t1] n L!Ill n'' I i

biological, economical and social impacts. migrator\ \satcriohss Iouiv
Other problems addressed by the GREAT 11
studies dealt with activities on the Upper
Mississippi River, or those resources affected
by activities on the river.

Where possible, the recommendations
specify the type of project action needed or the
additional studies which must be completed
before specific action can be taken.

The geographic scope of the GREAT 11
study was limited to 314 miles of the Upper
Mississippi River from Guttenberg, Iowa to
Saverton, Missouri. These river boundaries
coincide with those of the Rock Island District
of the U.S. Army Corps of Engineers. (see
Figure #2)

The study area was defined as the river it-
self, the backwater areas, and the land on The shoreline of theric i ldc.cloped in inwm. place' tot

either side contained within the counties industrial tses.

immediately adjacent to its waters. The area
includes 23 counties within the four states of
Iowa, Illinois, Wisconsin and Missouri.

The GREAT 1I Study was intended to
address management needs and recommend
implementation strategies for these needs up to
and including the year 2025.

Studies conducted by the GREAT II Sediment and Erosion
Control Work Group (SECWG) encompassed a much larger
study area than most of the studies conducted for GREAT It.
The SECWG study area included the entire hydrologic drainage
area of the Upper Mississippi River (UMR). As the SECWG
study area was extensive (approximately 55.000 square miles)
and as it only applied to a limited number of studies, the land
base used to determine the resource condition, including To maintain the nasigatliott ',,cn the ( l
population and land use estimates, included only those counties Engineers must anttuall, dredge niaterial antd ictos c it
immediately adjacent to the GREAT I reach of the UMR. from the channel.
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FIGURE #2

GREAT If STUDY AREA
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STUDY ORGANIZATION from each State and Federal agency involved.The Team met at mutually agreed upon times
PARTICIPANTS to report on study assignments and to monitor

general study progress. The Team operated
Participants in the GREAT River study under the bylaws of the UMRBC which

included Federal, State, regional and local required that attempts should be made to settle
agency representatives, as well as the general all issues unanimously. However, if all
public. members could not agree, an issue could be

Figure #3 shows the organization of agency decided by a majority vote of Federal
and public representation for the GREAT river representatives and a majority vote of State
study in general. The representatives and/or representatives.
participants and their respective roles as they
related specifically to GREAT 11 are explained INTERNAL OVERVIEW COMMITTEE
in the following paragraphs. The Internal Overview Committee (IOC)

TEAM consisted of representatives from the four
states and a representative of the Corps ofThe GREAT 11 Team was composed of Engineers and the Fish and Wildlife Service.

representatives from the following Upper The committee functioned as an advisory
Mississippi Basin States and the Federal river board to the Team. One of its duties was to
resource-oriented agencies- recommend how GREAT 1H funds should be

" State of Illinois spent to best accomplish the study objectives.
" State of Iowa The U.S.F.W.S. chairs the Internal Oerview\
• State of Missouri Committee.• State of Wisconsin

" U.S. Department of the Interior-Fish and PLAN FORMULATION
Wildlife Service

" U.S. Department of Agriculture-Soil WORK GROUP
Conservation Service The Plan Formulation Work Group

* U.S. Department of Defense-Department (PFWG) was composed of the chairman of
of the Army-Corps of Engineers each of the 12 functional work groups (see

" U.S. Department of Transportation-U.S. section on functional work groups for more
Coast Guard information) and representatives from those

" U.S. Environmental Protection Agency participating states which did not chair a work
* Upper Mississippi River Conservation group. Although Missouri and Illinois, at

Committee (ex officio) various points throughout the study did not
chair a work group, Wisconsin was the only

The role of the Team was to make final state which did not chair a work group.
recommendations as a result of the GREAT II The role of the GREAT Ii PFWG was to
studies, to pass on to the Rock Island District, coordinate the activities of all of the functional
Corps of Engineers and eventually to work groups and to organize the findings,
Congress. (Figure #3 shows the paths that the conclusions and recommendations of each of
final GREAT II report will take on its way to the functional work groups into a com-
Congress.) The Federal Team members were to prehensive recommended plan, to be submitted
represent their agency viewpoint at this step in to the GREAT 11 Team.
the decision making process. The State Team Members of the GREAT I1 PFWG were to
members were to represent the collective view- represent the views of the functional work
point of all participating agencies from within group they chaired while at the same time,
their respective state. identifying acceptable trade-offs that would

Members of the Team participated as equal provide for management of all of the
partners. For organizational purposes the Mississippi's resources.
GREAT 11 team was co-chaired by As with the Team, members of the PFWG
representatives from the U.S. Army Corps of attempted to settle all decisions unanimously.
Engineers and the State of Iowa. The equal In some cases unresolved issues were passed on
partnership Team had one voting member to the GREAT I! Team for resolution at an

6



agencN, rat her than a resource level. The
PE:\VG1 prepared a technical appendix to the
GREAT 11i final report that summarized the
technical data anid processes usedt to develop
the Great 11 recommended plan anid reports.
Thle GREAT 11 work groups and their
chairmen sere as follow\s:

TABLE I

WkORK GROUP (IIL

(o~ r I tran~porialioii t)pa In t I ne[tIo -t1 ra !I),prIa IIl :
I .S. ( not~t (1uard

( n1Ir rial Rc~rrrce, stab.e t-tit'l l i cDpar Uicril ot

Pt ct lal oil

trCdLCd Miaterial I.~ e' 0\A ( cl~ct it\c
tDredginL Requircrnicill ( oil),01ttiti~
t i~h and Wildlife \trarerncent I.S. IIh arid \W ilijc ser' cc:
tloodplaiin Ntaarcnienr \tix1 OLHi l)e['parime rrtcrr Natural

Re or V C>

\Iaieral and FIquinnient Need, (orr, k1it nitier,
J'iiblkc t'1 l %II0It I 11111 Pl'~ti Ic iti/e~~n ut jii ihli:

ittorrl lton 111lt v iroll;>: pm ita
: III aI ni'0

Re:i car ioni t(,\\,I ( Ofu~cli aluoru ( oiriiiui'"iort
Mid t1111 lIiruojIItIcpInt 0Iret
( onu'.r\Xat ot

SCdiitteit arid 1ro'.ioIII Con1trol s tl(or't ti cxc
SidC ( Iannel t S. t I'll and \\tldlite Scrr ,c
\\ ater Qualil\ \ti'-oti tDeparlrilcrr o? N.atuural

R e'o 111c"

Thle GREAT 11 PFWG was chaired by the GREAT 11 study was, provided by the Gireat
Iowa Conservation Commtssion. River Stud\' comm11ittee Of theC LAIRBC (, 'c

Figure 3).
FUNCTIONAL WORK GROUPS Specific reg'ulations that guided thle (;R [ArT

The GREAT 11 functional work groups (see 11 study are discussed in a later section of thip,
Table I ) identified problems, conducted chapter.
Studies, formulated conclutsions and alter- FUNDING
native so1ltions, and developed recoin-
mendations to best manage their respective Figure #3 shows the routing of' thle funds
areas of concern. Each work group prepared a from Congress. through the Corps of
report summarizing their activities, findings, Engineers to their Rock Island District and
and recommendat ions. These 12 reports are finally onl to the GREAT 11 Team.
also appendices to the GREAT 11 final report Although the Team had the final decision in
and were used extensively in the preparation of budget matters, thle PFWG first approved the
this report concept of dollar expenditure. Concept ap-

Government and private interests that were provals were needed onl all proposed studies
not formal Team members were invited to and/or scopes, of works for proposed studies.
participate in the activities of all work groups. Funding proposals, for the work group

chairmen's participation were also voted onl by
POLICY the PFWG. A study budget is shown in Table

The policy that guided and directed the 11.
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FIGURE #3
ORGANIZATION OF GREAT II

POLICY AND FUNDING
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Elements of this report (or this entire report) Ahich are incorporated into the JMRB(' comprehensise Coordinated Joint Plan (('(JP)
may he sUhmitted directly fro~m the Water Resources (oiincil to C ongress.
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TABLE II
(REAT II FUNDING SCHEDIULE

(thousands of dollars)

E.EMENT FY 77 FY 78 FY 79 FY 80 WC TOTAl.

CIiV(; 0 130.0 15.0 16.0 161.0
CR"'(W 8.0 0 1.0 0 9.0

67.0 52.0 56.0 175.0
I)MtWG 12.0 48.0 47.0 35.0 142.0
-&VM V( 8.0 74.0 201.0 81.0 364.0

FPM\I 1.0 31.0 36.0 34.0 102.0
MENWC(, 0 7.0 13.0 60.0 80.0
PPIW(; 19.0 58.0 55.0 56.1 188.1
RWG 11.0 21.0 97.0 7.0 136.0
s EC\V(; 10.0 59.0 102.0 5.0 176.0
S(\\( 20.0 43.0 108.0 21.0 192.0
WQW( 0 29.0 134.0 25.0 188.0
PF\G 5.0 54.0 70.0 244.9 373.9
('on irating ( of 24.0 62.0 91.0 44.0 221.0
Adminimitratioll (("ott I 57.0 42.0 108.0 113.0 320.0

FY TOTAI.S 175.0 725.0 1130.0 798.0 2828.0

N( I ri i [ dmp~mmumc ,cn ha\ eah [mhcd an dd thcc are not included in the abo e figures.

STUDY GUIDANCE Plan Study is presently responsible for
complex study Such as the GREAT River completing this plan.

Although the three GREAT Teams have
Study must follow a multitude of regulations. coordinated their study efforts, there may be
In addition the study must be aware of and inconsistencies between the findings, con-
responsive to the activities of other and related clusions and recommendations of the three
studies.

The , ollowNing sections summarize the respective reports. These inconsistencies max,The olloingsectons ummrizethe be due to:
studies that were closely related to the GREAT b der:
II study and the major regulations that guided * differences in physical characteristics

development of the GREAT II study process. * differences in management philosophies

RELATED STUDIES of the participating agencies from within
the three study areas

Cognizance of and coodination with other * differences in environmental, social, and
related studies helps to avoid duplication of economic values from agencies and the
efforts and widens the scope of reference in public within the three studies.
any study. The GREAT II study is no ex- It is the responsibility of the Team members
ception. Presently, there are four studies that from the three GREATs to evaluate and try to
are closely tied to one another and to the resolve these differences. Differences which
GREAT il study. These are the GREAT I and have not been resolved by the time the three
GREAT Ill Studies, the Main Stem Level B GREATs have been completed will be handled
study and the UMRBC Master Plan. The by the Great River Study Committee of the
information gathered and recommendations UMRBC.
made in each of these studies will eventually be Table Ill lists other studies which have been
organized and combined in order to more undertaken or are ongoing on the Upper
completely develop a management plan for the Mississippi River which relate to or affect the
entire Upper Mississippi River. The Master GREAT II studies.

9



TABLE III
RELATED STUDIES

STUDY TITLE RESPONSIBLE AGEN('I Sl AIt t

Nine-foot Channel EIS Rock Island District, Corps of Engincers Complete
Comprehensive Basin Study Upper Mississippi Riser Basin Commission ('ompletC
Twelve-foot Channel Feasibility Study North Central Division, Corps of [nginecrN ( oiplctc
Proposed Wilderness Areas Study Fish and Wildlife Ser ice (tomplcte
Lock and Dam 26 Replacement EIS St. Louis District, Corps of Engineers (omplete
Resource Management Plan Rock Island District, Corps of .ngincers Complete
Upper Mississippi River Water Surface

Profiles, Mile 0.0 to 847.5 Rock Island District, Corps of Engineers Complete
Refuge Master Plan Fish and Wildlife Sers ice Ongoing
Great River Road States, Federal Highway Administratioi Ongoing
Main Stem Level B Study Upper Mississippi River Basin Coniss,,ion Ongoill
Assessing Flood Damage Potential Rock Island District, Corps of Engineers ( )n'oi ng
Biological/Recreational Studies Upper Mississipppi Riser Consers ation (ommilncc ()ngoing
Recreational Craft Locks Feasiblity Study St. Paul District, Corps of Engineers O)oing
Quad City Urban Study Rock Island District, Corps of Fngincers Complete
Mississippi Year-Round Navigation Rock Island District, Corps of Ingincers (omplete

Feasibility Study
GREAT I Study St. Paul District, Corps of Engineers ComplCC
GREAT Ill Study St. Louis District. Corps of Engineers Ongoing
The Master Plan (PL 96-502) Upper Mississippi River Basin Commission Ongoing

PERTINENT REGULATIONS. Under these proposals, planning for the use
The decision-making and plan development of the nation's water and land resources is
process developed for the GREAT 11 study directed toward improvement in the quality of
reflected the many planning rules and life through contributions to nationalregulations of the various participating economic development and environmental
agencies. The most important of these quality.
regulations are discussed below. U.S. ARMY CORPS OF ENGINEERS. As
WATER RESOURCES COUNCIL. The the GREAT II Study is funded through the
Water Resources Planning Act of 1965 granted COE, the final report adhered to applicable
the Water Resources Council the authority to COE rules and regulations as well as other
coordinate with other Federal water resource applicable Federal regulations. The COE has
planning departments. Better coordination developed Engineering Regulations in response
among these Federal agencies was necessary in to the Water Resources Council's "Principles
order to improve the nation's water resources and Standards," and were therefore used as
plans and programs. Congress, in particular, the main planning guide in the development
wanted to improve the analytical process for and writing of the GREAT II Study and final
making decisions about river basin and project report.
developments. The Act of 1965 specifically
instructed the Water Resources Council to OTHER REGULATIONS. As this study was
establish "principles, standards and an interagency study, an attempt was made to
procedures," which would apply to all observe the planning rules and regulations of
federal agencies. the other participating agencies. Contacts with

Principles and Standards (P&S) were built agency representatives revealed no major
around the concept and process of multiple conflicts with or variations from those that the
objective planning. The "Principles" provide the COE is presently using.
broad policy framework for planning activities However, there were several other Federal
and include the conceptual basis for planning. regulations, applying to Federal resource
The "Standards" provide for uniformity and projects, which had to be addressed. Two of
consistency in planning. the more important of these are listed below:

10
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" National Environmental Policy Act of 1969 flexibility for new problems or alternatives to
(PL91-190) be identified and considered long after the
This Act requires Federal agencies to project had begun.
prepare an environmental document on all
proposed actions which could significantly
affect the quality of the human en- STAGE 1
vironment.

" Federal Water Pollution Control Acts of The emphasis in Stage I was on problem

1972 (PL92-500) as amended by the Clean identification and formulation of objectives.

Water Act of 1977 (PL95-217). The work groups identified problems, conflicts

These Acts require that the environmental and concerns which related to their overall

impacts of the disposal of dredged and fill area of expertise. A work groups' list of

material in the nation's waterways be problems was composed of those problems

assessed and permits for such activities identified in any of the following ways:
issued only when they ". . . will cause only 9 The problem was identified in GREAT I
minimal adverse environmental effects and was applicable to the GREAT II
when performed separately, and will have area.
only minimal cumulative adverse effects on e The particular work group recognized an
the environment." existing problem based on existing

conditions.
- The particular work group recognized a

STUDY PROCESS potential problem based on future
projections of existing conditions and

GREAT I1 developed and utilized a complex trends.
decision-making process to prepare their final e Other work groups identified concerns
recommended plan. This section explains the relating to the particular work groups'
process starting at the work group level, and area of study.
leads the reader through the formulation and * The public expressed concerns and
evaluation of alternative plans to finally, the problems directly to the particular work
preparation and synthesis of the recommended group.
plan. Figure #4 summarizes the GREAT II * The public expressed concerns and
planning process. problems to a particular work group

Each functional work group was responsible through the Public Participation and
for certain elements of the process, and Information Work Group (i.e., town
specific items or detailed discussion concerning meetings, houseboat trips, etc.).
these elements may be found in respective These problems were compiled into a list to
work group appendices. The PFWG Technical be evaluated by the particular work group for
Appendix contains the entire process their relevancy to the study; the urgency or
description, in detail, including all criteria, certainty of the problem; and the potential for
flow charts and forms developed to guide the resolving the problem within the time-frame of
process. the study. Certain problems were eliminated

As specified in "Principles and Standards," from further study based on criteria/guidelines
there were three stages of planning necessary in developed by the UMRBC in 1974. (See PFWG
the development of a study. These are: Appendix for list of criteria.)
STAGE I-Development of Study Plans Once the work groups had developed a set of
STAGE 2-Development of Intermediate Plans problems and needs, they formulated a list of
STAGE 3-Development of Final Plans objectives designed to address and, at a

At each stage of the planning process, there minimum, partially resolve their problems.
were four functional tasks to be accomplished: These objectives were then used to identify

" Problem identification tasks and/or studies which the work group
" Formulation of alternatives needed to accomplish in order to identify the
• Impact assessment possible alternative solutions to their
* Evaluation of alternatives respective problems. The problems, objectives
This general process outline allowed the and tasks therefore represent the plans-of-

II



FIGURE #4
GREAT 11 PLANNING PROCESS

October 1976

WORK GROUPS
with guidance from PFWG and TEAM

IDENTIFY PROBL EMS
DEFINE OBJECTIVES

DEVELOP TASKS

4.
PLAN OF STUDY

April 1978

WORK GROUPS
with guidance from PFk'G and TEAM

COLLECT INFORMATION
COMPLETION OF TASKSI

4.I
PRELIMINARY FEASIBILITY REPORT

September 1978

RESULTS AND CONCLUSIONS
IDENTIFICATION OF ALTERNATIVE SOLUTIONS

SELECTION OF WORK GROUP RECOMMENDATIONS
IMPACT ASSESSMENT OF RECOMMENDATIONS

January 1980

PFWGINED/EQ PFWG
%4.- -4e

jDEVELOPMENT OF ALTERNATIVE PLANS] [EVALUATION OF RECOMMENDATIONS! I

DRAFT RECOMMENDED PLAN
May 1980

4e
PUBLIC AND AGENCY REIW0:DRAFTIRECOMMENDFID PLAN

4-
FINAL GREAT II RECOMMENDED PLAN

December 1980
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action each work group used to derive their pletion of work groups tasks led to iden-
final conclusions and recommendations. (see tification of potential solutions, the alter-
PIVG appendi, for more detailed in- natives were displayed on a worksheet.
formation). In summary, the worksheet contained the

ihe s ork group plans-of-action were following information about the alternatives:
re iewed by the PFWG and the public, problem addressed (general and/or specific),
(hanges were made where necessary. The final objectives fulfilled, tasks completed to obtain
product for Stage I was a Plan of Study for the necessary information, list of alternatives,
GRFA F I1 published in June, 1977. references used to select an alternative,

rationale for elimination of other alternatives,
STAGE 2 and a preliminary impact assessment. (These

rhe tasks that each work group chose to worksheets may be found in each work group
accomplish varied by work group, by type of appendix accompanying each work group
problem they were addressing and by the recommendation).
existing knowledge they had about that When the worksheet was complete, the work
problem. All work groups needed to collect group voted (voting procedures varied by work
and organie background information. This group and may be found in work group ap-
background information was used to develop pendices) on the selected alternative. If the
existing and future (most probable without selected alternative was approved by the work
GREAT) conditions. group, it was given a work group number and

This information was also used to document became a work group recommendation.
problems and or data gaps. The existing and In an attempt to satisfy NEPA regulations
future conditions were developed for the for a broad planning document such as this,
general study area and also for each pool each work group was required to complete an
\,ithin the GREAT It area. (Detailed con- impact assessment worksheet for each work
ditions for any particular work group's area group recommendation. The impact
ot stud\ may be found in their respective assessment worksheet was composed of two
appendices. Summaries of the existing and forms. The first form was used to describe, in
future conditions may be found in the PFWG detail, the primary direct and indirect impacts.
appendix.) The year 1979 was chosen as a base The worksheet contained the following in-
point for depicting existing conditions. The formation: the resource or element to be
.%ear 2025 was used as the base point for impacted, the most probable conditions (2025)
predicting future conditions, without the recommendation and the most

Where little background data existed, probable conditions (2025) with the recom-
baseline data was collected and/or research mendation. The impact was measured by
studies conducted, comparing the difference between the most
As, the studies progressed, tasks completed, probable future conditions without action to

and conclusions made, the emphasis in Stage 2 those conditions if the recommendation was
shifted. implemented. It should be noted that the
A "Preliminary Feasibility Report" was preparation of impact assessments is based on

prepared to show tie progress of Stage 2. This the concept of the recommendation only. The
report was published in September, 1978. agency responsible for implementation in their

[he conclusions developed by each work planning process will be required to do a
group led to the identification and consequent further assessment of the potential impacts.
de\elopment of potential alternatives to their The second form of the impact assessment
problen,,. worksheet contained 17 elements. Each work

rlic result, of .some tasks indicated that group was to analyze each of these elements
there still was not enough available in- and determine if a recommendation had:
fornation to ensure a knowledgeable * no direct impact
assessment of the potential alternative * negligible direct impact
olut ions to a problem. In these cases, no o no direct impact, indirect inpacts m1ay

altcrnatises could be formulated and the only need further assessment
recommendation ,%hich could be made was for * significant direct impact
further sttud\ of tile problem. When coin- on these elements.

13



The 17 elements were: noise, displacement procedures, format and plans as developed by
of people, aesthetic values, community PREP, are explained in detail in the P[W(G
cohesion, (desired) community growth, tax Appendix in Chapter IV.)
revenues, property values, public facilities,
public services, (desired) regional growth,
employment/labor force, business/industrial ALTERNATIVE I)EVELOPMENTI. As
activity, displacement of farms, man-made specified in Principles and Standards (P&S)
resources, natural resources, air quality, water one alternative plan will be formulated in the
quality/quantity. planning process, in which optimum con-

If the work group recommendation was tributions are made to promote National
believed to have potential significant direct or Economic Development (NED). AdditionallN,
indirect impacts on any of these elements, the during the planning process at least one
impact was displayed in greater detail on the alternative plan will be formulated which
first form. emphasizes the contributions to promote

Each work group was responsible for ob- Environmental Quality (EQ). Other alternative
taining or estimating the necessary in- plans reflecting significant physical,
formation for their impact assessment through technological, legal or public polic} con-
their studies, work group meetings, discussions straints or reflecting significant trade-offs
with other work groups, discussions with other between the NED and EQ plans may be for-
agencies having expertise in that particular mulated so as not to overlook a best overall
field, discussions with economists and/or plan. A precise number of alternati, plans
discussion with the impact assessment coor- cannot be specified in advance but \\ill be
dinator (provided by the RID/COE). In many governed by the relevancy of the objectixes to
cases preparation of the impact assessments the planning setting, the extent of the coin-
was difficult to impossible due to lack of ponent needs and their complementarity, the
quality, factual data. available alternatives and the ,) trall resource

When the impact assessment for a recom- capabilities of the area under study.
mendation was complete to the best of a work A true NED-EQ analysis and de\clopment
group's ability, the recommendation was ready of such plans is difficult to apply to a stud\ of
for Stage 3 analysis. this complexity and scope. Procedures for the

development of NED and EQ plans are most
STAGE 3 suited to a single purpose, action-oriented

The emphasis in Stage 3 shifted from for- study. The GREAT I1 StudN is a multi-
mulation of alternatives, selection of alter- purpose, action-oriented study, and although
natives and general impact assessment of the specific actions or plans will be recommended,
selected alternatives to the synthesis and the majority of the study does not lend itself to
modification of the many work group application of P & S procedures. The
recommendations into comprehensive, following represents the GREA II PI\V(,'s
preliminary plans. interpretation of how to apply P & S to

At this point, activities of the PFWG were GREAT 1l's plan formulation process.
focused simultaneously, into two major areas: PREP developed assumptions and criteria to
1) formulation of preliminary alternatives and, aid the PEWG in the calegori/ation of all work
2) evaluation of work group recom- group recommendations into NED and or EQ
mendations. alternatives, prior to I'i:W(1 rc\ ie\,

A special task force of the PFWG was modification and/or approval. I hcse are
developed in October, 1979. This Plan For- displayed below. Other criteria used in the
mulation Report Exaluation and Preparation NED and EQ alternatixe de\elopment are
Task Force, PREP, was to aid the PFWG in displayed in the PiUV%(, Appcndix, Chaptcr IV.
the dc,,elopment ofalternatives. The alternatives are displayed in tle ,ame

The action,, of PREP served only as a guide chapter of the F'-WI' Appendix.
to the PIWOi and required PFWG approval The NED alternati\cs include policie,, plan,
where decisions \%ere involved. (All criteria, or studies which could:

14

7--



" C-iteria-lncrease the value of the nation's + '-The recommendation benefitted a
output of goods and services and improve particular concern or rcsource and s ,a'
national efficiency, therefore acceptable to the \ork group.
Assumes-That go\ernment expenditures '-'The recommendation ssas dctrimcntal to a
\\ ill increase total national output (a particular concern or resource and \k as,
Benefit' /Cost Ratio of greater than 1.0). therefore unacceptable to the work group.
Examples-Increase crop yields, expand *o '-The recommendation had no effect on a
recreational use, reduce flood damage, particular concern or resource and wa,
emplo\ pre\ iouslv unemployed resources, therefore acceptable to the wx ork group.

* Criteria-Reduce the cost of a present 'c'-The recommendation would ha\e an

output. adverse impact to a particular concern or

Assumes-That government, private or resource if certain conditions were not met and

resource expenditures can be reduced while is only acceptable to the work group if so

still providing at least the same level of stated conditions are met.
services. The PFWG then voted to determine if the

Examples-Reduce access costs, reduce group as a whole: 1) approved of the

transportatiol costs, reduce or eliminate evaluation, and 2) elected to include the

certain management costs, reduce energy recommendation in the 'recoimended plan.

costs. The recommendations evaluated by the

The EQ alternatives include policies, plans PFWG were categorized into the follo\sinc

or studies which could: four groups:

* Criteria-Create, conserve, or improve the 0 Recommendations \which presented no

quality of certain natural and cultural measurable conflicts to an\ w\ork group's

resources and ecologicl resources and evaluation criteria. These rccorn-

ecological svutn , mendations became part of the 'draft'

Assumes -- EQ alternatives are usually recommended plan.

characterized by their non-market, non- * Recommendations that presented con-

monetary nature. flicts with some wvork group's Caluation

Examples-Reduce or eliminate wetland criteria but were resolvable upon PF\VG
impacts, protect cultural resource sites, discussion of the recommendation; if
imprve water qualit. 'certain' conditions sxere met. These

pq 'certain' conditions were added to the

" Criteria-Enhance the quality of life. recommendation, and the recoin-
Assumes-Same as above. mendation became part of the 'draft'
Examples-Improve natural beauty, recommended plan.
preserve valuable archeological, historical, * Recommendations that presented con-
biological and geologic resources and flicts which were unresolvable according
ecological systems, enhance sxater, air and to more than two work groups'
land quality, avoid irreversible com- evaluation criteria. These recoi-
mitments of resources to future uses. mendations were considered rejecte by

the PFWG and did not become part of the
'draft' recommended plan.

RECOMMEI EED PLAN D)ErELlP- * Recommendations that presented
M ENT. [: aluation of \work group recoin- unresolvable conflict. :o on.1 one or tMxo
lmendation'. occurred at rnonthl\ II\ '(, work groups. Although c\cry attempt
meetingh , b- all xxork group chairmen present. was made to arri\c at concinsi,,, there
Tile recomnmendations %erc ev;aluated oln tile were cases \where a recoillcndation \x a'
basis of criteria xxhich had been reestablished objectionable to oiln\ onc ot t x .\o %ork
by each \,,ork group for thei. area of expertise. groups, and tile I \.\\(; sotcd to acCpt
(Work group cxaluation criteria are included the recomnendation, a, part ot the
in the description of tihe ,,tud\ process vi the 'draft' recommended pil. In thec' ca.c'.
PW,(V Appendix.) the unresol\ed con IcI', \\crc aIddCd to

A recommendation could receive aii aniy PErWG discussion of the rcconi-
evaluation hy work group chairman of a: mendation.
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The recommendations as evaluated and disposition ol each tit tic ,, k .. ' K l
approved by the PFWG did not fully represent recoinmcndation,,. (W)'n. ,at L c., e 1,'
a 'plan.' The recommendations duplicated one reco nnldCd 1, l11 tlt i. .%!, :1
another in some areas and were not specific (hapter 4 0(1 hc P \\ (, \pp,.ldi \
enough in others. In order to aid the PFWG in
developing a cohesive 'recommended' plan, CHANNEL MAINTENANCE PLAN
the 'PREP' Task Force refined, reorganized ISPOSA Sl SH 11-U I ON: ()ir ot the
and combined the recommendations.

Of the 166 original ,work group recorn- GREAT II obect ie.,',. in ret renc lie

mendations, 151 were approved by the PFWGi Channel Maintcnanc ( otmlptnen. kt to)

for inclusion in the recommended plan. produce an cns ronmentCiIl\ and ecin oiicalls

Through the process of combining similar acceptable ( hantil \ a lla nc- and

and 'or identical recommendations, the 151 Operation Program .\, ,pc.l ta.k oot lie
recommendations were condensed into 64 PEVG, the Disposal Sie ,,Cctio lak I ir,.]

action areas. Each of the 64 action areas %%as (DSSTF), a,, e,,,tablhcd: h1 d)lop atd

given a 'PREP' number to facilitate indexing,. implement proccdnrc, tot ,elect in,-' dpoal
The GREAT 11 Preliminary Feasibility sites and paramcter, tor diposal at thc'e slt,.

Report defined river management and which ,aould incorporate ihc c on crn, ot ad

therefore a river management plan, as being participating acenc.e,. H1e )SS- I h. at houlh

composed of ten components. These ten subject to the .amc reenlation, shich nided

components were identified as: commercial the GREAT II proce,, in general (i.e., Pt & S
transportation, channel maintenance, corn- and ER's), des eloped by necessits, a more

mercial'industrial/utility, floodplain detailed proce,,, and i c re ornC J1t11,1 bC

management, recreation, water quality, discussed as a ,eparate proce,.,.
sediment and erosion, fish and wildlife, The disposal ,ite selection process can be
cultural and aesthetic and wild. broken do\% n into the follo, ing general sace:

The cultural and aesthetic and wild corn- * Map potential disposal site,.

ponents were combined, however, as the areas * Review potential site,.
of concern that each addressed overlapped o Project dredging solunies.

considerably. The new component was called * Review and select sites by 1)S II-.
"Cultural and Aesthetic." * Summarize dredged material dispoal

The recommended plan as developed by the plans.
PFWG was organized into 9 components and * Obtain cost and impact data.
was contained in the draft report. Three * Re-evaluate disposal plan based on co,t,,
sections of the recommended plan, 1. Public impacts, and distance limitations.
Information and Education Program, 2. On- * Resolve conflicts at the Team le\ el.
going Coordination and 3. Legislation, were Utilizing this process the Team de, eloped
developed in addition to the 9 components. and approved the GIEAT II Channel
These three additional sections provide Maintenance Plan (sec Chapter III: Channel
guidance for implementation of the plan. Maintenance Component and accompany ing

The team review~ed and analyzed the plan document "Channel Maintenance Hand-
de~eloped by the PFWG. Based on this book.").
analysis the Team modified, deleted and/or
added recommendations to the plan. The final
team approved plan contains 56 recoin- QWAT
mendations, and is displayed in Chapter 3.

Two charts have been prepared to show the
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"All problems become smaller if you don't

dodge them but confront them. Touch a

thistle timidly and it pricks you; grasp

it boldly, and its spines crumble"

William S. Halsey

This chapter summarizes the results of LAND
Stages I and 2 of the GREAT II process. The The topography of the uplands in the
area resources and the multiple uses and northern third and the southern third of the
demands on these resources are discussed as GREAT 11 area is hilly with local relief
they relate to the problems and needs identified variations of up to 200 feet. The middle third is
and studied by the GREAT II Team. The rolling uplands with local relief variations of
chapter ends by summarizing, in tabular form, up to 100 feet.
the problems, the studies, and the resultant Along the river corridor, dissection has cut
recommendations, deeply into glacial deposits creating steep-

AREA DESCRIPTION' walled, gorge-like ravines. From Dubuque,
Iowa to the southern tip of GREAT I1 the
UMR has broken topography with high bluffs

WATER in combination with generally wide and flat
The floodplain covers 868 square miles; of floodplains that are used mainly for

this, 269 square miles are water, agricultural purposes. The major wetland
Of the UMR tributaries within the GREAT areas are concentrated in the river bot-

I1 reach, there are at least 44 creeks and 25 tomlands.
rivers. Nine of the rivers are considered Predominant soils of the northern GREAT
,major' tributaries (drainage greater than 1000 II area are dark colored, developed mainly
square miles). The largest of these are the Des under prairie vegetation. Soils vary from well-
Moines and the Rock Rivers. The tributaries drained, sandy bottomland soils in the
within the GREAT II reach of the UMR floodplain to loess, and in some cases glacial
contribute 26,110 cubic feet per second (cfs) of till on the uplands. In the southern GREAT I
flow to the mean daily flow. (Mean daily flow area light colored soils develop under forest
is 68,510 cfs at Lock and Dam 22). vegetation on the uplands and are generally

The drainage area of the UMr ranges from poorly to moderately well-drained.
79,200 square miles at Lock and Dam 10 to
137,606 square miles at Lock and Dam 22.
Elevation of the river at flat pool at Lock and
Dam 10 is 603 feet. The elevation drops an
average of 11.9 feet per pool to a low of 459.5 'More specific area/pool descriptions are presented in the
feet at Lock and Dam 22. PFWG appendix.
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Flood control levees line the river bank and allow ex- The riser salle. is a rich ensironmenral arid cconomic,
tensis e agricultural use of old floodplain lands. resource ser ing a , aric. of use,' and uicr,,

LAND OWNERSHIP
a total of 32,976.5 acres of island contained
within Pools II through 22. Of these 28,662

Table IV displays in general terms the land are Federally ovned. The COE controls most
ownership patterns along the GREA1 I reach of the Federally-owned shoreline in the
of the UMR. There are a total of 2,733.5 miles GREAT II reach. The shoreline miles con-
of shoreline (includes mainland and island) in trolled by the COE represent those lands
and along Pools II through 22. Acreage acquired in connection with the 9-foot channel
figures have not been determined for lands navigation project. Of the lands controlled by
adjacent to the river (with the exception of the COE, certain lands have been turned over
lands above flat pool within the river-i.e., to the USFWS and states under cooperative
islands) as there is no boundary established as agreement, for management of fish and
to where the pool limits end on land. There are wildlife resources.

TABLE IV

TOTAL FEDERALLY' TOTAl FEDERALI.A
POOl MILES'OF OWNED NON-FEDERAL' ISLAND ONEI) NON- EI)ERAI

NUMBER SHORELINE SHORELINE SHORELINE ACRES ISLANDS ISLANDS

11 312.0 275.0 37.0 3,976 3,8518 I 8.0
12 280.0 240.0 40.0 3,674 3,419 2s55.0
13 503.0 476.0 27.0 5,667 5.527 140.0
14 277.0 189.0 88.0 3.167 2.545 622.0
15 38.0 8.0 30.0 1,347.5 1.0(W0 347,5
16 231.0 200.0 31.0 - N .\ N A
17 202.5 178.2 24.3 3,008 2.816 192.0
18 279.0 249.0 30.0 4,387 4.33- 50.0
19 246.0 I 246.0 - t\1 1
20 93.0 5.2 87.8 1.943 0 1,943.0
21 146.0 121.0 25.0 5.807 5, 160 647.0
22 126.0 113.0 13.0 - N .\
22 126.0 113.0 13.0 - N A

TOTAL 2.733.5 2,054.5' 32.976.662' 28,662 4.314.5

'Total miles of shoreline equals all shoreline footage (includes mainland and island.) at flat pool.
'Federally owned means those lands acquired by the Federal government and includes land, adnisnmtered bfl thc ( (I.
USFWS, Savanna Army Depot, etc.
'Non-federal includes those lands under state, local or private ownership.
'The only Federal land in Pool 19 is 2.88 acres acquired by the COE for construction ol Iock and Dam 19
'Same as 6 & 7.
'This figure is low as the island acreages for Pools 16 and 22 were not available.
Same as 6. In addition, island acreages were not available for Pool 19. tiowe,,er all islands in Pool 19 arc ofl red h norl
Federal entities.
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POPULATION pipeline, airline and waterway. These modes

The overall population of the study area is interact in a complex manner, competing for

expected to steadily increase through the year cargo or complementing each other's services

2025. A total of 51 of the counties studied by depending upon the type of cargo or service

the Recreation Work Group (RWG) will gain area of each mode.

population while 15 are expected to lose Highways serve as vital links to commerce
population. throughout the nation with some 40,000 miles

The Quad Cities area is expected to remain of interstate highway criss-crossing the country

the major metropolitan center in the study area and nearly 3 million miles of surfaced roads.

and will probably show a substantial increase The GREAT 11 area is served by two interstate

in population by the year 2025. Taken as a highways, 1-80 and 1-74. The railroad is the
whole, the study area is projected to grow at a next most extensive transportation network.
faster rate than the United States with an There are approximately 190,000 miles of

overall increase of 2707 compared to 181o. The railroad lines in the United States. Five

area share of United States population will railroads have routes parallel to the UMR
within the GREAT II area. These railroads

grow from 13% to 14%. This share represents also pve cnEcT sere To c mities

over 250,000 people. also proide connecting service to communities

The basic composition of the total on both sides of the river.

population study is not expected to vary Air transportation is available to larger

greatly. In each of the states it is expected that airports (St. louis, Chicago, Minneapolis/St.Paul) %hich connect with most geographic
future populations will have greater per- raulo the nation.
centages of people age 15-65 and 65 and abo,,e. ar,,othnti.
The percentages of people age 0-14 are Pipelnes ser~e regions of the country with
Thpercetageaspeple. agOE 0ouarn highly deeloped resources and demands.
projected to decrease. (COE population Pipelines are a practical low-cost means of
projection report). transporting liquids and pressurized gases.

RESOURCE USES, CONDI- There a-e 31 submarine gas and oil lines

T!ONS AND PROBLEMS crossing the Mississippi River in the GREAT 11
area.

I COMMERCIAL In contrast to the land based modes of
M TRANSPORTATION pipeline, air, rail and truck which are
Im distributed across the entire breadth of the
Commercial transportation on the Upper country, the 25,543 miles of usable navigable

Mississippi can best be understood as a inland channels are found principally in the
component of a broad national and regional eastern one-half of the United States. Like the
transportation network composed of five Mississippi River System, inland water routes
principal modes: motor carrier, railroad, have primai y followed natural watercourses.

7I

Rail lines run adjacent to the river and provide another In 1979, twenty-nine million ion% of cargo were trans-
importa:;t mode of commodity transport. ported into. out o. or through the GRI|AI I I area.
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navigation chaanel is maintained primarily by
control structures such as sing dams and
closing dams and by the gated pool dams.
Were it nol for stage fluctuations in both the
main channel and tributaries these measures
would probably insure an adequate channel.
Since precipitation and rainfall are irregular,
however, it is frequently necessary to remove
sand from the main channel because of im- P
balances in the rivers sediment transport
capability.

Insufficient channel widths and depths can
cause delays to barges which costs the in-
dustry, and indirectly the consumers, money.

While the locks themselves were created for
navigation on the one hand, they are an ob-
stacle to navigation on the other. A 15 barge
to\k must break its tow in half in order to get
through the 600 foot locks. The average time One of the identified constraints to commercial
to perform a lockage of this type is 1/2 hours. navigation is the lock svsrem.

Safety problem,, occur \when both recreational
crafts and barges are waiting for passage
through the locks.

Drawbridges (moxeable-ie., swing or lift _ -

bridges) cause delays and hazardous con- , . -

ditions for barges. Accidents involving these
type of bridges also affect rail and highway
traffic as well as barge traffic. Studies have i
shown that most barge-bridge collisions can be
avoided through proper bridge designs which
take into account the needs of commercial
navigation, river hydraulics and flow patterns.
Other problems for barges result from o
inadequate mooring procedures/facilities for
barge fleeting areas in the GREAT 11 area. J
Lengthy and time-consuming permitting
procedures have caused expensive delays in the
development of these facilities. A plan for Other constraints include drawbridges and lift bridges
terminal development in the GREAT 11 area is which impede traffic flo%\.
needed.

CHANNEL MAINTENANCE location and estimates the quantities that will
be dredged and maintains the dredging

Historically, each spring, as soon as river records. Before the actual dredging begins,
conditions permit, biweekly trips are made by Rock Island District conducts conferences to
river channel inspectors with electronic discuss the potential dredge and disposal sites.
sounding equipment to check the channel's Beginning in the late 1960's, annual
condition. The inspectors' reports are sub- meetings were held by the RID/COE to
mitted to the Rock Island District's Operations provide personnel from natural resource
Division where the. are reviewed to identify agencies an opportunity to comment on
problem areas. These problem areas are then dredging proposed for the upcoming year.
scheduled for detailed hydrographic surveys. With the advent of the Great River Studies an
On the basis of the detailed surveys, the On-Site Inspection Team (OSIT) was
Operations l)ivision determines areas that developed to more effectively deal with site-
need to be dredged. The General Engineering specified dredged material problems. The intent
Section, Rock Island District, checks each was greater coordination of input from river
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As.erage dredging olunes for the last 39 %cars exceeds I Material dredged from the ri.er must in turn le placed in
million cubic yards annually, a disposal area.

biologists into the Corps of Engineer's dredged SEDIMENTATION. Sediment carried by
material disposal decisions. In(,R-A , 11, the tributary streams causes shoaling in the
OSIT evolved one step further, such that the navigation channel of the Mississippi River
OSIT no%% consisted of the G RIAT 11 wvork Main Stem when the maximum tributary
group chairmen. The intent being grealer supply is not synchronous \with main channel
coordination of input of all interest groups transport capability. Dredging and disposal of
into the Corps of Engineers dredged material material is then required to maintain channel
disposal decisions. operation.

The channel maintenance activities of the
UMR focus on dredging and consequent DREDGING REQUIREMENTS. Upland and
disposal of the dredged material. A portion of streambank erosion account for a major
the dredging requirements may be caused by portion of the sedimentation problem,.
sedimentation. Therefore the three main Dredging requirements, however, are affected
problem areas with reference to channel by other factors which influence the amount of
maintenance are: material dredged in a given location; such as
1. Sedimentation channel width and depth and the velocity and
2. Dredging requirements volume of water passing a point in a given time
3. Dredged material disposal impacts. (flow). Due to the influence of these hydraulic

factors, even optimum control of upland
erosion would not alleviate the dredging
requirements. A river system undergoes
constant change, scouring and depositing
continuously. Certain portions of the ri\er are
more prone to deposition of sediment than
others (i.e., dependent upon flow velocity,
current patterns, etc.). Most pools in the Rock
Island District have a number of chronic
(recurrent or recent) dredging areas. (See

"'7 PFWG Appendix-Pool Base Conditions for
specific listings.)

Dredging in The Rock Isiad )istrict has
steadily decreased in quantities dredged since
the locks and dams were put into operation in
the 1940's. The reasons for this steady

Main Stem and tributary streambank erosion contributes reduction in dredging quantities have been
sediment to the Main Channel of the Mississippi Riyer, both natural and man-made.
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Immediately after the locks and dams were Current channel widths are maintained up to
put into operation, the Mississippi River approximately 600 feet by Engineering
underwent changes in its water surface profile Technical Letter 1110-2-225 on river bends,
during low flows. Before 1940 the river was a and a minimum of 300 feet in areas with little
free-flowing alluvial river within the con- or no directional change. Depth of dredging is
straints of the 6-foot channel training struc- currently done to 11 feet, unless site specifics
tures. With the implacement of the locks and indicate a need for a dredge depth of more
dams, it became a stepped gradient river. The than 11 feet (see discussion on page 20 ). This
river bottom was not characteristic of a step- determination is made after a fluvial
type gradient and, thus, has gradually tried to hydrologist conducts a detailed study of the
readjust itself, its bottom profile, sediment site, specific problems, and possible alter-
transport characteristics, and main channel natives. These recommendations are based on
location. Large quantities of material were river hydraulics only, and do not take into
dredged during this period to maintain a account the effects of channel depth.
navigable channel. This is because the new In some areas of the river, the width and
channel did not follow the old meandering depth of natural supportable channel is less
channel. (see Table V) than that required for navigation. This is

TABLE V sometimes due to a reduction in flow in an
area. A reduction of flow in the main channel

AVERAGE AVERAGE may occur when a large portion of the flow
VOLUME ANNUAL. naturally directs itself out of the main channel

DREDGED FLOW and into off-channel areas. Closing dams
(cubic yards) (cubic fi/sec) constructed at the point of diversion direct the

Past 39 years 1,102,000 65,400 flow of water back to the main channel. Other
Past 20 years 989,260 70.200 channel control structures, such as wing dams,
Past 10 years 761,970 74,600 were constructed to produce a faster current as
Past 5 years 231,270 65,600 well as directing the flow regime in the main
Past 3 years 121,000 66,200 channel, with the intent of reducing the need

After several years of attempting to stabilize for dredging. Also, banks along the channel
the river system from the time the dams were have been protected with revetment, where
built, the river bottom is somewhat stabilized ne e en to t c h poitin .and does not meander as an uncontrollable necessary, to maintain channel position.
andioes ot menedeaant dredgntlabe Continuous adjustments and repairs to the
river would. Consequently, dredging quan- above-mentioned channel control structures
tities also began to stabilize and were mainly a are necessary to maintain their hydraulic
product of the hydrologic cycle. Dredging effectiveness. Refer to pool maps in the
quantities have also been reduced in the past DRWG Appendix for the location of wing
five years due to in-house changes in
RID/COE survey and dredging procedures dams, closing dams, and bank protection work

and recommended changes by the GREAT 1I in the GREAT 11 area.
OSIT Team.

Problems in maintaining the navigation
channel, based on experience and analysis of
past dredging operations, indicate that Jr-•
regardless of how large a channel may be
dredged, the characteristics of the river will
only support an open channel with a specific
size depending on the hydraulic conditions in
the channel. For the Mississippi River, within
the Rock Island District, this channel generally
falls in a range between 200 and 800 feet. ,, .
Dredging which is done excessively beyond this '

range is usually ineffective, since these areas '' "'
will refill at a rapid rate, then stabilize at the 1 t 4 , , ,.,
width that the channel can support (based on Banks along ihie hannel hei, bl b I roteCtICd. "her
the flow of the water in that area). necessar to maintain cliannel poi Ion.
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DRE)EI) MATERIAIL DISPOSAL.. The following reasons:
most obvious way to reduce disposal impacts is 9 the lack of' public knowledge of the
to reduce dredging volumes through reduction characteristics, availability, and uses of
of sedimentation and dredging requirements. dredged material
However, this cannot be totally accomplished * the inability of the COE to predict ss hen
due to hydraulic fluctuations in the river and where dredging will occur
system as previously stated. There will most * COE policy restricting placement of
likely always be a need for some channel dredged material.
maintenance dredging, and therefore always a One of the largest single reasons GR.AT
potential for dredged material disposal impacts. was organized was because of the opposition

All material dredged from the river must of various agencies and states to disposal sites
have a disposal site, be it land and/or water, and dredging methods used by the Corps of
Although the size of the disposal site is Engineers. Critics of the Corps of Engineers
primarily dependent upon the amount of disposal methods have shown that the dredged
material dredged, other factors play an im- material has been placed in areas where the
portant part and must be considered. The material erodes back into the main stream
length of time the material will remain on the rapidly and can potentially destroy aquatic
site is a factor in determining the size of the habitat and mussel beds. Others haxe shokin
disposal site needed. Thus a smaller site can be that the actual placement of dredged material
used if the material is periodically removed, in certain areas is destroying %aluable 'sildlifc

Where and how the dredged material is habitat. Many people have claimed that any
placed can influence the potential for impacts disposal of the dredged material in the
of dredged material disposal on water quality, floodplain not only adversely impact, tile fish
fish and wildlife habitat, side channel con- and wildlife resources and wrater quality, but
ditions, flood levels, cultural resources and also affects flood heights and consequentl.
recreation. annual flood damages.

-V4A

Dredged material disposal ,.djacen to i, h Main (Channel Bti it has also ieuied in lTruIM IiOi 0l ti',h d i dhl
has resulted in the creation of recreational heaches ... hahitat.

Dredged material has historically been used Corps of Engineers dredging equiptnent
for various purposes in the Rock Island available to the Rock Island District i,
District. Due to equipment and transport inadequate to meet all environnental con-
capability limitations most dredged material ditions. Tile flexibility of the ('OF to change
has been deposited in such a manner as to the type of equipment used or the method,
create beaches either on islands or the banks of used in dredging is somewhat restricted LiUC to
the river. In most cases the material is ac- the legislative actions of the early 19701',,.
cessible only by boat. Historically the demand Those actions placed a moratorium on the
for dredged material was relatively low and purchase of additional dredge,, and drediin
those demands were hard to satisfy for the equipment.
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Other problems which have prevented Four industries in the GREAT If area are
widespread beneficial use of dredged material primarily dependent upon inland navigation.
are the lack of knowledge by the potential These are:
users of the availability of the material and the * Agricultural Products-corn, soybeans and
lack of knowledge of the structural charac- other grains-corn gluten feed pellets,
teristics of dredged material, soybean meal and other grain products.

0 Fertilizer-both phosphate and nitrogen-
COMMERCIAL/ based fertilizers
INDUSTRIAL I UTILITY * Energy-petroleum and petroleum products% sia l d(gasoline and diesel fuel).

Industrial development and community o Coal-utilities are the principal end users ofgrowth are dependent upon one another. coal
Industry develops in those communities which co
offer those characteristics essential to their otain afe costs to bargea
growth. Communities promote development sportation have already been discussed.of industries which will enhance their growth. However, it can be seen that increases in costs
Faor in luenichin thne hesir grof of transportation adversely affects those in-F a cto rs in fl u en cin g th e d esira b ility o f a d u t i s ep n nt p o t.h a f r m f t a -
particular community or location to an in- dustries dependent upon that form of tran-dustry include, but are not limited to, the sportation. Transportation costs are only one
following: aspect of the problems affecting industrialdevelopment and growth. A number of

* Availability and cost of land problems related to economic development in
" Availability and cost of labor the GREAT I1 area were identified. The most
" Availability and cost of raw materials important of these were:
" Availability and cost of project financing o The Lack of Adequate Truck and Rail
* Service, reliability and cost of utilities Transportation. Access to both rail and
" Amount of taxes truck transportation is essential to those
" Proximity to end markets industries located along the river. Industries
" Availability, service and cost of tran- are concerned that a curtailment of rail

sportation service (i.e., rail abandonments) in the
The cost of transportation greatly influences GREAT II area due to increased rail

the location of certain industries which depend abandonments would adversely affect
upon major shipments of materials. Industries existing barge traffic and limit the potential
located along the UMR have done so to take for expansion.
advantage of the relatively low costs of barge o The Lack of Good Industrial Sites Along the
transportation and the convenient availability River. Limited amount of land remains
of intermodal types of transportation. available for large scale industrial

1 1

Grain terminals are dependent upon access to the As are industries manufacturing other commodities, such
waterhourne mode of transport .. as agricultural products.
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developnment in the Quad Cirties area. Iu i iibI and'~ 1I(ICI'de 1, 1oprt
availability was not considered for otluci dziirccd tir dI I-rOk ed. c mnin 1)trcIa trId
areas. 'The number of sites that iucer a it L, IWiu% I I\ct V iv d prot IUC1 i (n a re

company's requirements is %erN lirurited aid rrpd .rIatrrNs IrIJrjal on \ ajrc
the process of identifying these atr' h ut doN n, and recrecational land,, and
sites can be a costly one. Regional plannine t tiliwe dcicrirated. [hec e\tcnsi\ e daruaves
commissions could provide hielpful input InI iclui cd 11x r 'Vr Cormmnunities ha~ e heen dueJ
the identification of suitable de,,elopiir 10 111C dunHI 0Io the urbhan ar'Ca~to re0ictI~
sites. t li0dplI01r des elopmr Ito thos 1110 es corl-

" The Lack of Fleeting Spaces. A shortaise (I i be\ thters
fleeting areas' can cause increasles III III I uI tat MrCi, I loodinrg r utn i ro p,
operating costs for towing firms. ,hippket d C Is [I 'i L" !Ciipluri t, anrd rruach in nc .
and fleeting operators, and inhibihii III ic I c'iolidl lard,, arid Iaihtics, sei areas,
development of river port a: I i\ i.\ id '01itie darnaged. llroloniged period, I
Resistance to establishing fleetint! Ireas lugita r also conr ribute (o sept ic railk

usually centers around the folloss\ inc isaue tri rct ions, brcakdoss rn of drainague s\stirns.
" Proposed site may be a fishinrg area dild inial drainage problen)s.
" Fleeting area would mar scenic \ Istas
" Public would lose access to shoreline
" Increased barge activity Wuld eatr'e :

more pollution and congestion.
" The Lengthy Review Process for Approv'ing

Industrial Development Projects. lnitialk a a

company's decision to locate in a cerrairi
area depends, to a degree, on the local
environment for commercial des elopnicri.
Commercial concerns have indicated thar
their experience with the costs and leniuth\
delays associated with the current revreu\
process suggests that river developmerit is a
risky venture. In addition, the bureaucracy
surrounding commercial development oft lie
UMR has created misunderstariding,,
between the business communtv ari(l t lie WB] Icc It fw ic (1r siuclm u k 11 11)"11iiu11a

various agencies. til~> LL- 10011
A number of other factors important for4

economic development were not included in )
this consideration. These factors includerae,
labor, utilities, financing, flood protect ion, /
river level fluctuation and siltation.

,-2FLOODPLAIN DEVELOPMENT N
Al counties that border the Mississippi

River are affected in varying degrees by RIF
widespread, frequent, and sometries sesecre .:!
flooding associated with the main stemn and its -

tributaries.

'According ro studies conducted b% i r h,
presently adequate fleeting areas within uluc (I 1 11 ,w I
the excepriont of pools 16, 17 and 19 t erllm 1, 1
rhree pool. may he constrained in the I lic liic i -

fleeting sites.
Fleering operator% in these po l iiiuI l i,, C' 11W 0-1 111 11\0 i' i I ,ii 11)('311 it11 I 111 Me'1I CIt' 10

rhat are furtnher from their twllsomer, I. 11W , tssdii 1, .1 miron (.11 on I is.1) i



The continued conversion of natural damages for th (iRI AI II atea i, t,( ,l
floodplain lands to agricultural uses as a result proximately $8 million it 198o I Iii, Q ilict

of levee construction will increase the potential was based on tile assutptti' 1h, . .
for damages caused by flooding. The flood flood protection would ittcatin :h ,, 11.:
waters which would normally be distributed that the flood risk Aould rcttinati tl,
across the floodplain will be confined to the Loss of wagcs. temporaia ; :.
channel, increasing velocities downstream and evacuation expense, and in,!,,-(.,

raising flood stages upstream. (FPMWG penditures by nunicipalitic' I lI, fLL
appendix). flood protection and additional lrj z a..j

The changes made to the Mississippi River service are additional cost. -,,scd h t ....',.

for navigational purposes may be affecting In spite of the flood prote,ott prer,i -to
stage-discharge relationships. The com- the past 30 years, the asTcrg .tttt.tl 111)0d
bination of locks and dams, navigation works, damages increase as use kl the lald It-.LH
and the placement of dredged material in the intensifies in flood prone areas. I hc ectcfal
floodplain reduces the storage capacity and growth of population, income, and sclahh. the
conveyance, thereby raising flood heights. The increasing demand for land, and the case ot
cumulative impacts of these changes have not construction in the floodplain, arc the primars
yet been determined, factors causing increased floodplain

Flood damage estimates reflect several development.
categories of damage, including those which Table VI shows a breakdowNn of the types of
affect urban and built-up areas, crops, rural land use which have developed skithin the
property, rural utilities, roads and railways, floodplain. Major urban areas which are
forest and grasslands, refuges, etc. Based upon subject to flooding are listed. There are a total
1966 dollars and conditions, the Upper of 361,554 acres of land within the floodplain
Mississippi River Comprehensive Basin Study in the GREAT II area. Approximately 85
projected average annual downstream flood percent or 306,545 acres of this land is used for

agricultural purposes.

TABLE VI
FLOOD PLAIN LAND USE

MISSISSIPPI RIVER MAIN STEM-GREAT 1i REACH

ACRES
POOL. CROPS AND

NO. MILEAGE TOTAl. PASTURE OTHER URBAN AREAS SUBJE( TO FLOODING

22 301-325 89,946 68,258 21.688 Hannibal. Missouri
21 325-343 28.954 26,649 2,305 Quincy, Illinois; Canton and laGrange. Missouri
20 343-364 57.523 50,380 7,143 Keokuk. Iowa
19 364-410 34,242 30,472 3,770 Burlington, Fort Madison, lo%%a: Dallas (iv,

Pontoosuc, Niota, Illinois
18 410-437 48,776 45,770 3,006 New Boston, Keithsburg and Oqua\\ka, Illinois
17 437-457 65.799 56,494 9,305 Muscatine. Iowa
16 457-483 1.895 1.665 230 Rock Island and Andalusia, Illinois: Buffalo and

Linwood, Iowa; part of Dascnport, Iowa
1 483-493 255 200 25 Hampton. Moline and East Moline. Illinois;

Bettendorf. Iowa and part of Davenport. I o\ a
14 493-522 17.369 12.196 5.173 LeClaire, Princeton. Cauanche and Chnton,

Iowa; Fulton, East Clinton. Rapids City. (o
dora and Albany, Illinois

13 522-557 12,425 10,791 1.634 Bellevue and Sabula. Iowa; Sa\anna. Illinois
12 557-583 430 220 210 Dubuque. Iowa: East Dubuque, Illinois
It 583-614 3.970 3,450 520 ('assville, Wisconsin

AREA TOTAl, 361,554 306.545 55,009

Source: Upper Mississippi Riscr ( omprehensi e Basin Stud\. Volume 5. able I- l)8, p. 1-166, 1972.
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The tk o basic strategies for achieving flood orders ti ather- cilipha -,/ there ici renter i li
loss reduction are through1 the use of structural Federal aenci- m njniac ter et-s e

anid nonst ruct ural measures. Structural land,, to reduice the itr' ()t tid 1," 1
measures include construction of' dams. dikes, minim i/e the irnpat rt Iod, n [ h(iIII
les es. and floodw ails; channel alterations; safety, health and ss clit at, and r1 Te'10 iad
hiph flo%% diversions and spillways; and land presers e the natialan hnei.al asc
treatment mneasures. These programs involve served by floodpirrr,
large capital investments provided largely by These order,, has e icaited ini a poiic% ior
the Federal government while the costs of termination or nst ae a O rmi
maintaining! and operating flood control lands svithir thle 10i lud il plai ne dlil nchat nor
structures usually fall on local governments. limited to the f'loodplain ot tire \I i'si'ippl

These structural programs are primarily the River. Mam rpri ate Iease-hloldcer has c 1i .rc er
responsibility of the U.S. Army Corps of exception to these F\ecntis e Order' arid t he
Engineers and the Soil Conservation Service of resultant policies,. Htm % cr. r hie tcirmilition of
the Department of Agriculture, private leases has been ads ocated rt o nside

Executive Order 11296, 11 August 1966 and for proper mianagemient ofthde floodplain an1 1)d

Executive Order 11988, 24 May 1977 were to ensure rnaximilnm Il'C of (05 errrillent ],nd
signed by the President of the United States to for general publiNc pa~ss i ': con-
promote t'loodplain management and to reduce servation and mnaglemnent of t i'h arid ss ilih
flood damages. These Exeuctive Orders stated resources, conservation and 11IMaaCenrerIr of
that the leasing of lands within the floodplain forestry resour:e>,, rcreationi ard tire
for construction and maintenance of habitable preservation of nat nrai arid 'ccm, areat.
structures is contradictory to the National Gov ernment os\ nied land- rr ri i1dis
Program for Managing Flood Losses. The becoming the onlk, andce eopcd nainral atrea'

along the riseCr. InI111 he Iatre her Isd he CIC
increasing pressure on lFederi \erAe
p re s cpresere t hesec a reas in a 'n (Ii i dc %l C Cd 'C

NonstrILCturlal InCa1are1C aricii ! L s11 ared.

They include floodplain ind arid a i cLi : ottl'.
S land acquisition. detciopmn' rolioc.

'~ floodproofing and flood insurrnc.
-. ~~While structural JniLasnrC1 arid INidiicrre

activities have had shortl-term ces n
S reducing flood d atIla -s.e corn ireItcd

developmntt inl flood ha/ard areas aid thc

escalatine- aserage arrtraa flood daiaCes

indicate the inladeqIuacy ill the lri Cf tIll 0I The

The fevee s\sieril protects wrie 30000 acre,. otf xsigporasai inci rrdc
agricultural land in rthe riker floodplain, Of flood losses.

SRECREATION
The 12 pool" (111 Irijic') "t 1i1c ( I U IIt

reach of the \listsrppi Riser i ik\de L\.ii1CIII
opportunitlies I nt onidnlo: i e. r ear itke1r

ji\ICttt. l111e 9-1loot ('1irairici I Ilk i nr0HIrrrItll
impact StatnetCll1 p)iCeoeI)hMCLI ((

identified oser '64,500tri' I5 re ~t
miles ol' shorelie tillr'indi tic I-111d rd

7 ~ 81,400 acres of puhhii oss re ltd aid' iil'1")"Is

Thf IIe 197- (RKI \1 11I e tur .rt

Irtscnttir\ slrns,, ai totri ul I '-4.s i,1cs nt

daln illIth su Krrbi~ ree~reat iott 1 id , not i ii, It idi w is d d
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1a1eia ka hi xxtin I lit: tuid\ are a. Ini
addition, ICt e ifv ap liilil 2 5 boal ko

ltitch I tig' 1,111k: \x Iit () :x I, 4 adjacent

par In ML a 3t000 nmat int slipx. and 3,20(0
prix at hoats rnot inl mam iai. I ll! c are 3,200
11,11\ Idual carl li2 Jlt, 3, 00 picnictaex

dcILe I'll cd rot 'Chlck rIiiiL ltrails; 5 Mtiles' Lit .4a
de~ie-htktd 10-' 4O~~t\xi traZilx: and 20

lac:iljic xac pioxidcd 1) lederal, state and

loca o ennrtl.drn' arnd conmmercial

\ddlitiMial reraioa pportunities in thle

( RI\A 11I areal arc lki'hie, hunting, trapping,
biId -x a, tchIi ; ic . andl~ ph ottgr-aph\ . Detai led b al
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Presently there are recreation and recreation If all dredged material were to be removed
access facilities owned, operated and main- from the floodplain it could pose serious
tained by private entities and a cross-section of problems to some types of recreation. Many
public agencies. A small portion of the beaches in the GREAT If area are a result of
facilities are owned in fee title and operated channel maintenance activities by the Corps of
and maintained by private interests. Ad- Engineers. Since no agency, public or private,
ditional private facilities are operated and has overall authority or funding for main-
maintained under lease agreement with the taining recreation beach areas, one can only
Corps of Engineer, U.S. Fish and Wildlife assume that many of the existing beaches
Service, states or cities. This category includes would deteriorate in the future.
634 cabin site lease properties. The Corps of Dredged material beaches have historically
Engineers operate and maintain 26 recreation received large amounts of recreation use within
sites with a staff of seven permanent rangers. the Mississippi River corridor. It has been

The U.S. Fish and Wildlife Service operates noted by Corps of Engineers personnel that
portions the Upper Mississippi River Wild Life within hours after dredging operations cease,
and Fish Refuge and the Mark Twain National people utilize these beaches for recreation.
Wildlife Refuge. Portions of these refuges are Dredged material beaches provide primitive
in the GREAT II area. Although these refuges types of recreation with only make-shift
were established for fish and wildlife facilities that individual recreationists may
management purposes they also provide improvise. If such areas are to remain as future
recreational opportunities (i.e., hiking, bird- dredged material disposal sites, development
watching, photography, hunting, fishing and of recreation facilities would complicate
trapping). disposal practices and increase costs.

Illinois, Iowa, Missouri and Wisconsin each Conflicts also exist in relation to the
own and lease recreation areas. This also holds navigation project and commercial navigation
true for many, counties and cities along the use. Portions of the pools created have very
river. shallow areas and stump fields. While these

Funding for acquisition, development, areas provide good fish nursery and waterfowl
operation and maintenance is derived from areas, they are hazards to the boater unfamiar
many sources ranging from line items in with the river. Channel structures, such as
budgets, to general operation and maintenance wing dikes and closing dams, utilized to help
funds, Marine Fuel Tax Funds, license and maintain the navigation channel are also a
registration money, user fees, Land and Water hazard to the novice or inexperienced boater
Conservation Fund and Public Law 89-72 on the Mississippi.
monies, private contributions of time, etc.

J

Beaches created by dredge material are popular for Camping with friends and relatives.
swimming, socializing, and...
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The establishmrent and existence of outdoor
recreational facilities can have an effect on WATER QUALITY
various facets of the environment. These The water quality of the Mississippi reflects
effects can be of a positive or negative manner its geological, climatological and more recently
depending on tile management, design, and use its agricultural and industrial heritage. Despite
of the recreational areas. Through proper urbanization, intensive agriculture and a
planning and design many of the negati\e thriving waterbourne commerce, water quality
impacts associated with the establishment of on much of the river has generally been good.
recreational facilities can be allev iated or Major reasons for the overall good quality of
reduced. Choosing a site for development with the river water are the large size of the river,
the proper carrying capacity in regard to the hence its large waste dilution and assimilation
desired recreational activities can eliminate capacity, and state and federal water clean-up
numerous negative impacts on the site's programs.
natural resources. The river is not without water quality

In the mid 1960's and continuing through problems. Some problems are common to
the 1970's, society became increasingly aware most or all of the river. The most serious are
of the benefits of outdoor recreation. This can believed to be localized problems below
be attributed to an increase in leisure time and particularly large pollutant sources. These
personal disposable income. ,X time goe oil, problems should diminish due to dilution,
there will be increased competition for land chemical processes, biological renovation or
and water resources for all types of uses. Every assimilation. Such health hazards as bacterial
year more land is developed for residential and contamination, high metals content and a high
commercial use. In the futtire, the only land content of chlorinated hydrocarbons (PCB's,
that may be available for certain recreational pesticides) in fish occur in certain segments of
activities is government land. It is highly thw rier.
possible that these same lands will be needed Iron. manganese and mercury frequently are
for wildlife, forest products, aesttrenic", buter in \iolation of water quality standards
zones, as well as other zones. If the land ik, throughout the length of the river. The iron
managed under the multiple use concept, all of and manganese standards are aesthetic (taste,
these needs can be accommodated to a certain odor and staining) rather than health stan-
degree. In order to provide data to facilitate dards and much of the iron and manganese
multiple use management, more guidelinC ol found in the water is the result of natural
the types and location of recreational facilities \ eathering. The mercury standard is violated
will need to be established, frequently because the allowable amount of

Having more accurate data on recreational rnercury in water is very close to the amount of
use patterns and the incidence Of hittinc, mercury naturally occurring in the water.
trapping and fishing as the primiary pmrpoc of I herefore, weathering and soil erosion may
the \isit is very important to recreational also account for the extensiveness of the
planning and natural resource aspect,,, iercury problem.
Hunting. trapping and fishing requitc
producti\ e, healthy. uriiminihed en
% ironment,, to sustain populations and pioduce
a har\estable surplus. If hunting, trappinY and
fishing arc sho% ii to be tie pri mary
recreational uses on the river, the justification
for nourishing beaches to create and sipporf
tle power boating and camping recreation
visits becomes substantiatll diminished.

High density use recreation areas (beaches.
picnic areas, etc.) should be developed in areas
where habitat quality is marginal and impacts
will be small, where alteration of the aesthetics i or walcr quatity standards are generally

will be minimal, and where centers of hoi/cLd niowt frequenr in heasily industrialized urban
population will have easy access to the area. a
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Toxic substances such as Dieldrin, an insecticide used in Point-source pollution is a major threat to the riker's
the agricultural industry, are a threat to aquatic life in the water quality.
riser.

Several pesticides toxic to aquatic life have (health) and the aquatic life standard for lead
been found in the water and in fish in the have been violated in the Mississippi between
UMR, Dieldrin being of most concern. Dubuque and Burlington. Industrial
Dieldrin is a chlorinated hydrocarbon in- discharges in that area are considered to be the
secticide and breakdown product of another primary source and dilution and sedimentation
insecticide, Aldrin. These chemicals have been are probably responsible for the mitigation of
extensively used on corn in the past but have the problem below Burlington.
been banned from further use due to their Bacterial contamination in the river as
persistence in the environment. The lack of a measured by fecal coliform concentrations
great deal of intensive agriculture in the show high levels do occur but are usually very
northern part of the Upper Mississippi basin is localized. Large concentration of fecal
the only factor which precludes the persistence coliform bacteria are common below the Quad
of Dieldrin from being a basin-wide problem. Cities, but are greatly diminished within 30
It is found most frequently in the area of miles. Since the State of Illinois classifies the
Southern Iowa, where the major tributaries Mississippi for all general uses including whole
draining the croplands of that state empty into body contact recreation (swimming, water
the Mississippi. skiing) the above mentioned segment is in

Violations of the copper standard for violation of established water quality stan-
aquatic life occur from Dubuque to dards. Most of the remaining segments of the
Burlington, Iowa. The overall toxicity of river within GREAT II maintain fecal coliform
copper is reduced by the bicarbonate nature of concentrations near the allowable limits.
the river. The importance of copp2r as a toxic Polychlorinated biphyenols (PCB's) in the
substance in the Mississippi is not known. Upper Mississippi pose a greater threat to

Although a suspended sediment standard of contamination of the food value of fish and
practical value has yet to be developed, the shellfish than to the contamination of drinking
sediment load of the Upper Mississippi water. PCB's have low solubility in water but a
changes so dramatically that suspended great affinity for fine suspended or bottom
sediment can be called a pollutant in the river sediments within the river system. Pools in the
below East Central Iowa. The Mississippi Mississippi from the Twin Cities down to and
opposite Minnesota, Wisconsin and Northern including Lake Pepin (GREAT 1) contain fish
Iowa is clear for a large river. Sediment loads which exceed the FDA 2 mg/kg standard for
from tributaries within the GREAT II segment PCB's. PCB contamination exceeding FDA
increase the suspended sediment load of the limits in fish has been measured in the GREAT
river by approximately 700%. II study area. (Illinois Dept. of Public Heatlh,

The primary drinking water standard unpublished data).
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Large power plants which rely on river water The types of sediment carried by flowing
for cooling arc responsible for the introduction water is determined by the different geologic
ot great amounts of heat into the river. In most materials available in the watershed that may
instances these plumes of heated water occupy be subject to erosion. Streams flowing from
only a fraction of the channel width and the glacial outwash sand will carry coarse sandy
length of the plume which is 5'F above am- sediment. A wide variety of soil types are
bient temperature is less than one mile in common throughout the study area and
length. The major concerns about heat erosion rates vary. Row crop farming
discharges to the river are the effects of ich- operations which are common throughout the
thyoplankton (fish larvae) and adult fishes, study area create the bulk of fine sediments.
both of which are very sensitive and can be Land use in the study area is principally
killed by high temperatures or rapid tem- agricultural. Within agricultural land use, crop
perature changes. land is the largest contributor to sediment..... problems.

- SEDIMENT AND EROSION Sedimentation as it relates to dredging was

Ediscussed in the Channel Maintenance Sectiontransportation of soil particles. The beating of this chapter. Sedimentation also affects fish

action of rain falling on bare or sparsely production, which through turbidity andcovered soil detaches soil particles which are deposition, is probably the dominant adverse
influence on the quantity and quality of fish,

then carried down slope by the runoff water. wildlife and their habitat on the river today.
When the water slows down, the soil particles The group of aquatic organisms most
are deposited as sediment. frequently affected by siltation are the filter

Sediment is transported by flowing water, feeding invertebrates, (mussels, benthos). Silt
Most of the products of erosion move only a interacts with dissolved oxygen and te-
few feet or yards from where they were eroded. perats in a io lex mannen c n g gill
A portion of the sediment will, however, reach perature in a complex manner, clogging gill
a channel where it may be carried by the membranes and interfering with the gaseous

current for long distances before deposition. exchange of respiration. Overall, benthos and

Some of the finer clay sediments are carried to plankton have decreased in diversity, resulting

the ocean. The sediment delivery system is in a less stable, less resilient ecosystem.
related to channel density, topography and Siltation also traps organic matter on the
entrapment areas. High sediment yields can be bottom and creates an oxygen deficiency.

expected from areas that have abundant Toxic gases are often released under these

channels and gullies, steep hilly topography anaerobic conditions. Silt flocculates

and an absence of lakes and swamps. Con- planktonic algae and carries it to the bottom to
versely, low sediment yields can be expected die. It absorbs oil and precipitates, remaining a
from areas that have few channels, flat potential source of pollution when these

topography and an abundance of swamps and sediments are resuspended.
lakes.

The upper portion of the study area is characterized by Farming creates the bulk of fine sediments that enter the
steep bluffs and valleys-prone to extensive erosion. river system.
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Sedimentation is filling the backs\aters and
as a result is destroying saluable aquatic and
marsh habitat. The (GREAT II SC'W(i has
made various predictions on the life e\-
pectancy of the backwaters in their work group
appendix. (see discussion in Fish and Wildlife
Component).

"" " LFISH AND WILDLIFE

-- - 1 The Mississippi Riset Corridor provides a
wvide variety of habitat type', to it dlierse
number of aquatic and terrestrial specie,. A
stable ecological s'stern is dependent, in part,
upon the maintenance of this wide disersity of
species. Ecological systems shich lose their

-T -1 •c diversity, by whatever means, are moreSide kJ1,1llneJ l l II d vk d tl IIlIh. ile i lw eO 'i cl :alitrc '

,edC ,~.tcut li cT cptrdulnerable to deeradation and or destruction
by disease, stars at ion, habitat change, etc.

.7 Changes which has e occurred in the habitat
structure and condition along the Mississippi
River, through natural and" ~or manimade
means, reduce the disersity and therefore the
stability and integrity of the Mississippi River

"; ecological system.
Aquatic habitats in the GREAT 11 reach

have been defined by the Lipper Mississippi
River Conservation Committee (UMRCC) for
scientific study and resource management. The
habitats have been defined as main channel,
main channel border, tailwaters., side channel,
riser lakes and ponds, and sloughs. These
aquatic habitats of the Mississippi River
support a myriad of fish, amphibians, reptiles

lhc v% i!, otl OIL- I ptei Nl,,rippi Ri,r hl(,t ,,,.e 7() and invertebrates. M any other wildlife specie,,
, I ,,h utilize these habitats.

A representative sample of fish in the studv
area swould include freshswater drum,giar

'k . ,,shad, white bass, crappie, wvalleye, channel
catfish, carp, buffalo, largemout h bass,

strays which are not typically taken oi large
rivers or were out of their normal range, there
are 81 species that historically or presently
characterize the Mississippi in the GREAT I1
reach. Out of these 81 species, ts'o no longer
occur, and seven are considered rare.

Also associated with aquatic habitats are
bivalves (clams and freshwater mussels) which
are present in the UMR drainage and are vital
resources to fish, wildlife and man. These
include fingernail clams (especially abundant

S.., ,,Is ts.in Pool 19), the Asiatic clam and 50 species ofI rte h~ alktill ll II1Ck' AltC %1,11 lI CIOLtCe to tl , ld l .

111.111 I 1it\ pc. w' .n kll iNll 1, t l III the 'llik\ freshw ater m ussels.
lrc,, Nine specic' foiund in the (Rt'AI II area
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are protected by the Endangered Speties Act of 1973
as aunendcd. These are the Indiana bat, gray bat,
Oark big-cared bat, bald eagle, American
peregrine falcon, Arctic peregrine falcon,
Higgin's eye pearly mussel, fat pocketbook
pearly mussel, and a plant, the northern wild
monkshood. A significant portion of the bald
eagle population migrates through or winters
in the GREAT I1 area. In addition, extensive
surveys have been conducted to determine the
presence or absence of endangered mussels.
Other endangered species may also be affected
by man's activities in the floodplain.

Terrestrial habitat within the reaches of the
GREAT 11 study area can be placed into seven
major cover type categories. They are aquatic
marshlands, herbaceous growth, forestlands, The bald eagle ik one of the endangered specie,, s ho lt% C
agricultural lands, sand and mud, dredged in thestudy area.

material and developed lands.
The UMR provides diverse habitat for

approximately 300 species of birds. At least
100 species use the river corridor for nesting.
The river, part of the Mississippi Flyway,
serves as a major north-south migration route
for avian wildlife. These include ap-
pro\imately 150 species of passerine birds
(comtnonl. referred to as song bira' as well
as raptors such as the bald eagle and peregrine
falcon, fish eating colonial water birds such as
herons and egrets, shorebirds (about 30
species), waterfowl (about 28 species) and
numerous other upland game and migratory
species. Pool 19 is of particular importance to
migrating waterfowl and has international
significance with respect to diving ducks. A The American egret is one of the common colonial %water
significant portion of the continental birds living in the Upper Mississippi Riser Corridor.
population of canvasbacks use Pool 19 during
fall and spring migrations. Mallards make
heavy use of this pool as portions of two
flyway populations migrate through this area.

Terrestrial habitat along the UMR also
supports an abundant and diverse mammal
population. I ity-two mammal species have
been identified. Species are listed by pool in the
FWMWG Appendix. Some of the most
common are muskrat, mink, fox, raccoon,
opossum, beaver, white-tailed deer, striped
skunk, woodchuck, coyote, short-tailed shrew,
deer mouse, white-footed mouse, prairie vole
and house mouse.

A total of' 20 amphibians and 41 reptiles
have ranges which include all or part of the
study area. I 1sts of these species may also be Ite %,lile-t;lall de t I, tli lat e' ol tit 2 tulllninal
found in the FW MW G Appendix. precie kLos s ii n . tll lie t ri trh I 1orillilit'l lieCll holrie.
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Appromtuately 105,000 acres of' lands and wit h ani annual l as tNCraIIe Ca 11 it 4, i I~ I

water are managed b\ ,title and federal lbs. The reCported total lit, sI makI ci l 1t0t
agencies for f'ishI and ss idli fe product ion and thle conmmercial ctcth os ci tic 2 \ tai pcii od
protect ion onlN and thereby\ eliminates the w~as $9,900,000 or anl as eraec ot 39' 000(_1
potential for multiple u1se on these lands. Of year.
these 83,7 12 acres are own ted by the COE and Freshssate tissk lc also 'ic a

*1are made available t htough cooperative harvested. FheiFpiii t'L'J INi IhL H)Ml i ILd
agreement to the U.SI"WS for conservation, pearl indust r\ .fIit keomi tiiiI iatj \ c-,t III ih

maintenance and management of' fish and study area tot fie: Stafc iii IWt 11011 a I'
wkildlife resources. estimated to bec 469,00011lbs. at ill CstilttlCd

The IJSFWS also operates portions of two first market \aluc (1 9-s twitucs( )I S*;(1,i(ii I

refuges in the GREAT 11 area: The Upper annually.
Mississippi River Wild Life and Fish Refuge
and the Mark Twain National WVildlife Refuge.

Use of' thle fish and w\ildlif'e resources of the
UMR can be cateigoriied into consumptive and
nonl-conlskumptive. (otiutn~lpt i\e uses inclide
hunting. t'ish11ing L a nd trapping. Non-
conisumlptive ss inll~ude hiking,bid
watching and photograph\-. Trappers har-
vested pelts worth approximately $737,000
annually (1977 dollars). Hunters spend an
average 640,000 activity days annually in the
GREAT 11 area and expend approximately
$8.3 million dollars alnually (1975 dollars).

Oser the Wi~ 25; \C~il Il, 1<Ii El .0 C

colifitietcJatt isiiit' It \S,~i fl XIj , .lE l

Cotstrtictiott ot' the locks authd tlti inl the
1930's bronchfit abrupt chltinc, to) ticauti

and terrestrial habitat ot the tL\MR. l~iioi to
S construction of the lock,, and daisi ili c m0

Sproblems afftected thle aquziat t lilc andit hablitatl
of' thc UM R 1 ) pollution. 2) ciosion1 lnd

consequent sedinietntation of bak iiers) an1J.
3) 1LuetUtat tiny xwater lel i ct lo)ck alitt dai ii
construct ion s ltidies sitossC~ ed ther hald betII aI
resultant iceneral inhcas Inl totall atqlnai c
habitat : a reduction inl f~llnti in s \ate! l-'Js,

Waterfowl] hunting 1porltunities Mre aiided 01tiough the althoua aqutic habi CTCIit 5a ciesdh

mnanagemrent aI elis (in I atei Icea reti es il thie river A to g q ai iti~ih

coirridor in the sttidy area, lock and dam1 coll1stCI1 111 net on the o em lti eci
were temporary. B\ Itioitndit iic ~~ is Ci.

Pools 11 through 22 (GREAT 11) of' the more cross-seet toi ot 0 5e aie 5i

UM R Support a diverse, quality sport fishery. created than th liem'osc~ c ivtc ai

Within the GREAT 11 study area over support. Ilt other ssod'. l k~ I-c too, k\ tde
4,899,000 aetis itv days (351"t of' the total For the amountl (it ssjici raiili ihi ouch [!
recreation activi ) are spent sport fishing onl The river. t Itcit covis I,, e ~ i I I t

the UJMR annuallv. This, accounts For ap- pre-iupountdirictiti oi101 I'\ !,ii, ii
proximately S50.3 mtillion in expenditures cross-sction i. ., ti lime iiie h ,i, K 51,I lit

annulLally. additiot, thec ctnittii n o les c( . l himIi
Commercial fishing onl thle (AIR is at major control stutiit tdhxilL dl

consutmptive use of' the resource. Duiring the further restvit'ts lhie iiim il iiemiii w- hc

period of' 1953-1977 t lit' teported commtercial river atid tlteretote pit' &il 1Ci111!1

ctch for the1 stiid tca k, 1 112,81000 lbs, ness back's attt ;icats
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Since lock and dam construction, ap- ' .CULTURAL AND AESTHETIC
proximately 9,0(X) acres of off-channel water
surface area have been converted to various CULTURAL. There are about 1,100 known
types of vegetation. According to projections archaelogical sites in the GREAT If reach of
made by the Side Channel Work Group, the the Mississippi River which represent a legacy
estimated life of the backwaters is 50-100 years of cultures 12,000 years long. Most of these
at present rates, and tip to 490o of the existing sites are of the prehistoric period, although
off-channel areas may be lost over the next 50 numerous historic sites are known. The im-
years due to sedimentation and vegetation. portance of these sites varies, but so few have

For the most part, it is the backwaters that been intensively studied that the record of the
are responsible for the quantity and quality of prehistoric and early historic period is known
fish and wildlife found on the river today. Off- only very generally. An additional 3,680
channel areas provide the most favorable buildings and other structures of the historic
conditions for the existence of the river fishes period are known to be of some historical
during certain portions of their life cycle. Loss and/or architectural importance. Figure #5
of these extra channel areas is detrimental to displays the various cultural periods and
the survival of adult and young fishes. As traditions, how the people lived, how they
previously stated, a large portion of the side obtained their food, and the kinds of tools they
channel aquatic habitat loss is due to the used.
river's attempt to reduce its cross-sectional Most of the existing understanding of the
area. This loss is inevitable unless levees, prehistory of the river corridor is inferential,
channel control structures and bank relying heavily upon information from ar-
stabilization are removed from the river, an chaeological investigations in neighboring
unlikely event. Other alternatives to preserve states, rather than research in the river
and protect backwaters include complete corridor proper.
isolation (diking), dredging, side channel
openings and closures, or complete control of
water flow through the use of water control
structures.

Maintenance of the navigation project
necessitates dredging and dredged material
disposal. In the past, disposal of dredged
material has resulted in direct or secondary
movement of material into side channels and
backwaters. It has been estimated that ap-
proximately 1,800 acres of backwater habitat
(301o of total) have been impacted by dredged
material disposal between 1956 and 1975.
Current wind and vessel generated wave
erosion, as well as resuspended bottom Archaeological sites represent a legacy of the last 12,(X)0
sediments, have shown to be deposited in years of man's presence in this area.
backwaters and side channels. Terrestrial
habitat is also lost each year to floodplain As the exact locations of these cultural
encroachments such as development for in- resources are unknown, there is great potential i
dustry, recreation, residential homes and/or that these resources are being destroyed by
agriculture. Other impacts/problems to fish man's activites along the UMR.
and wildlife resources have been discussed in The mechanism (legislation) for acquiring
several of the other sections of this chapter. these data already requires Federal agencies to

There is a general lack of data which can be conduct cultural resources reconnaissance
used by fish and wildlife managers to quantify surveys. This legislation needs to be enforced.
the relationships between the species and their Another problem is that many agency people
specific nesting and habitat requirements, and do not understand the cultural resource
the effects of man-induced changes on these policies and concerns. Better interagency
relationships, coordination is needed.
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AESTHETIC. GREAT !1 has recognized the the GREAT If Team developed planning
need to maintain areas of the UMR Corridor objectives. Taken as a whole, these planning
in a primitive or natural state and to protect objectives provide the complete framework
the natural aesthetics. GREAT II has necessary to develop a comprehensive plan.
recommended that the wilderness designation, However, due to time and funding constraints,
according to federal definition, not be applied GREAT 11 was not able to fulfill all of their
to the UMR. It was agreed however that, planning objectives. In those areas where
another method of managing the aesthetic and enough data was available to draw conclusions
natural characteristics of the river must be and analyze alternatives, recommendations
developed. As a result, this report does not were made. In other areas, data were in-
specifically address "wilderness." The sufficient to draw valid conclusions, and
following discussion pertains to the recommendations of further study were made.
"aesthetic" quality of the river corridor only. The following list displays the broad

The definition and management of planning objectives of the GREAT I1 Team.
"aesthetic quality" and "natural areas" is an More specific planning objectives were
extremely difficult task. It implies that developed individually by each of the GREAT
aesthetic and natural area qualities are 11 functional work groups. The specific
defineable. It also assumes that the ability planning objectives may be found in the
exists to appropriately manage that "quality" respective work group appendix.
for the public.

The use of the word aesthetic or natural * To identify present and future problems
implies "preference." A person's preference is in river navigation.
based on judgments he or she made as a result To identify the needs created by these
of an experience. That experience is created by: problems.
sight, sound, smell, taste, touch, and To identify alternative ways to meet
movement. Because these senses vary so these needs.
greatly between individuals and are influenced e To determine the means, and to make
by so many factors, it is extremely difficult to recommendations, for preserving and
predict individual preferences. A particular protecting the cultural resources of the
"setting" may be viewed or perceived dif- GREAT 11 reach of the UMR.
ferently by a number of individuals even * To identify and develop ways to use
though the elements which make up the setting dredged material as a valuable resource
do not change. Perception can be affected by for productive uses.
many factors such as: weather conditions, an 0 To reduce the quantity of dredged
individual's background (experience), method material in the short-term (site-specific
of travel, reason for travel, etc. each dredging occurrence) and still

The problem of managing aesthetic or maintain a safe navigable channel.
natural qualities must, therefore, begin with To reduce the quantity of dredged
defining these qualities, identifying them in material in the long-term by determining
ways applicable to the landscape, and channel depths and widths to minimize
protecting these qualities. State natural dredging quantities, and still maintain a
heritage surveys provide a starting point to safe navigable channel and, to make more
begin to define and identify aesthetic qualities, use of regulatory structures to prevent

channel shoaling.
* To determine the means and to make

PLANNING OBJECTIVES recommendations for preserving,
protecting and enhancing the fish and

The UMRBC provided a set of planning wildlife resourcesoftheUMR.
guidelines to the GREAT 11 Team (see PFWG 0 To strive to comply with State and local
Appendix, Chapter 1). These guidelines did not regulations concerning dredging and
provide for development of a total river dredged material disposal, and to per-
management plan. In order to develop a form those studies necessary to develop
planning strategy that would provide the unified floodplain management along the
framework for a complete management plan, GREAT I reach of the UMR.
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* To assure necessary equipment to the need for research in this area. As no work
maintain the total river resources on the group was specifically responsible for this
UMR in an environmentally sound element, limited research was conducted and
manner. recommendations made were for further study

" To develop procedures for assuring an only.
appropriate level of public participation. The following section summarizes the ac-

" To eliminate adverse effects to recreation tivities, studies, results, conclusions and
resulting from channel maintenance recommendations of the GREAT 11 functional
activities. To enhance recreational work groups.
benefits of the river corridor from
channel maintenance activities.

To enhance recreational use of the river
corridor consistent with maintaining the A.,rvlrlEsAND
quality of the corridor's natural resources RECOMMENDATIONS
by adequate distribution of related The following set of tables (From Problem To
recreational opportunities, to maintain Recommendation) sumnmarize by component
the integrity of the recreation viewshed, the major problems studied and recom-
and, to distribute information on study mendations developed by the GREAT II
findings. functional work groups. The recom-

* To determine the source(s) of sediment mendations as displayed in these tables do not
causing dredging and sedimentation; to show the final wording as approved by the
determine the quantity of sediment en- luded as a guide
tering the river corridor from these GREAT 11 Team. They' are inclddaague
sorngces, rir tor ropom tremet to aid the reader in following the process from

and land management alternatives to the problem stage to the final recommended
alleviate the sedimentation. plan. Studies and work group activities arealleviake esimentation. listed as supporting data to the final recotn-

* To make resource management
recommendations that will insure the mendations. A detailed description of the work
protection and/or enhancement of fish group studies, results and conclusions may be
and wildlife resources and their en- found in the appropriate work group ap-
joyment and utilization by the public in pendix.
off-channel (side channel, backwater) The recommendation numbers are displayed

here in the same order as they appear in theareas, this being in the context of anartificially controlled, riverine ecosystem recommended plan. Please refer to Chapter 3
operated and maintained for commercial for a display of the recommended plan as
navigationd modified, synthesized and approved by the

" To promote the improvement and/or GREAT II Team.
maintenance of water quality in the
GREAT 11 area.

Although a specific objective was not
developed in regard to commercial and in-
dustrial development, GREAT I1 recognized

40

W&AW



LI.I

x 10

75

41



-- -- -- - - -.

z <~ a

oz

ZJ -x

Z .-

*-IV

~ ,IL
V~ V ~ 2

LU :oA l a

cr--

6wC
96

042



- 0,~ -~~0

-. 0' A

~0,

-L - -~
*1 0, .0a-.-

0, -~* ~n.0'0,

*-~-- ~ >~--'n - -- - -

~ ~0, _ -r
- -*- - '*0,~~0~'** ~~.0,.

-- -">~L.<> .0~- - - - - -
*.0 .-- - 0 -

.0. ~ L..~-JA - -- '00 -

1I~
~
~ ~

~ .0 ~

0

N

- ~

~

-z
0< .- '1-

- '.0
- 0,.
.0 0,

0, _ ~ ~
0, _ ,- ~-c -, - -~ -
0, Cd ... --~I- ~ .0 -~ -~ -~ .0,
0, '0 ~ '.0 -.

-~' .0

~

.0-
0

- 0, -t
- - ~ 0, -

- -~ -r
~ -':~ -

< -*.' '-
-~ 0, ~ -~

~ 0~~ -- -

~r

Z 2
Q-~ .0

.0 .0 'V

0
CL
'.0

- -'L
C

a>, - -

r '0 Cd -~ Cd

Cd £ - .0 0,- 0 -, .~ .0
,.0~ .. ,.0,Cd ~ '-0 -, * --~ C0- - .~0Cd .0,0

~- ~0 * - COA"0
.0 ~-5

__ 2 .2 - -- .0 - .0~ '00>.

~ *,-:

43

C .. .



C,;

C, C, ) C,

z

::F

10

10 e

ri~ -Fri

=~! ,:) -IF

77 CL-

A CL
th~

C6,

96 ~
r i -

>C) '44



=z

z

Q MCA

< ,,: ^ ..

CD)

L LJ W) ,-. o 40

- = &- ,r

= C- - Z

4 -0.4
C) C)

.. 5 - . . . 0

... . ....... "-' " 'I-i, ,,i~ llr I $ 11 1[I illI I



C,

00

77Z-

<0Z

a.~ c -

CLU

C6r
A 06-~U

46 -



7:1

o :
WJr

LL; L.

- ~ NZ

OLL ~ .9

~4



L L L.

ul -

06.J

z w
>

~CL
W5

't zr- 0

...j u C

C9C

ES

0
0.. v 7

cdC.C-

>54
LLe

w _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _

z
CE0C

~7; 1c~

72.?

coo

96~

48.



Z 2

LW -T

L)~

z 7

L)~
z~

CZ2

<0 -

C6 2 -

3 M

72; -- 5
w6 un - -

-~ _ 49



0 -0

wi ~'

7 _

oz

0 >. w. 
0. 0

~U U i-
m C-

IOO mo

3 0.

72 S

>~ C

LWC C-3

Do o
ID

%O w) 9?-

501



az

oz
0C

ULL z

=20

UJ R0

> CR

IX

=0
w~

72~

o)

0)96 4



Jr-~

z

7 z

LLI~

=70 r

11"

zw z 7S~'

0 cm

a.J

C6 c

.- ~ ~C3C.~ -~ ~ 52



4040

c 4 041

7=C

ow~

53



'~ Q 7)

Lo LL :x 24* V.-L

00

Z I-

LQL
>U w

-0 0

LL z -2 =

LL Lo -a t;S

C 
-C. 

-

-
0

-S ~ 54



cz

1 
LLJ

-Z

Lw

u,

.4 -j
MU CO

0 0

55



Z 80
w 0) 0~c 0 , 0-

0~ V.- 4) z~

oz

oi LZ

CA2 2. Wi

0 ~ C0

.!o >.6

0070

> J1 0 M

0 0- .

LL -~ LL -

LLnr 4)t

C~ ->'t

-~~3 7 00 - -C,

0~~ 0 = -- t

z 4)J -l L m r)r

0. *L. U.U

4)0~ ~ ~0
-Z a)

LI0 04)-2
06 CA ~ ~ 0 0 U~- ~ j.

ELoc *Co
-0r - - ac

o o~ 0 "~ 0456



E~ a

- C
0  

-

0 0

0 -

-0 z ~- ,

0 NZ

CA z

N 0

-U ~~C CD - - )C

LLJ. m E C , i~C~
C' 0 1 z 0. CD

-0 '1 00

3 C C)

E0  L.ur
~ 0 ~.2 or' ~ -

-~~~~ - 0 ;- -r 2 ~ ~ ~ 0 
C

c7O UC'- . 0

2O( cn .C 
0

,u m -C Q 0 -

~~- -Cl E .. 0-0

000 00 0

0.) 57



E 2

C)*. L13~- ~ -

w ~ ~ .

z)- ~ ~
z L6 ~C).--C

z ~
L)~ Z

In

-Z

CD.

Lb- r- lu

U- C) L>

o >o CIO.)

C) *~ ~ . CC C .58



z z

Caz

z-

z7

iO-

75



0

m. z

z

-o z

-J 0 go

E

- 0 M.

0 U. > S

Q CD

A.. u . 00.. 0

Z 7v 0.1 c-

- ~ o mu ~ ~ ,~~ ~ 2

0 -- 0.

M E

o o .~0

a, 0 o C

* 60



- ~ ~ ~ U -0'' ~

0 L

CD 0

LL. 0 LL I: J

C: C)

0- -i In

0L a- CL

sr, ~

- 0

U ri ~Cl6C



011
BE

"00

~LL. L- .

z

zz

o-"o '° 0= L L

>" o .. "

0

0'

<0- 0

Z 0
6....

" .- 0~ =d

C6 0

LZL :; < 0

• fII cc'

-96

- - ,6



THE PLAN

r wlj

E l o *% 
9



4964

0-4-

~> >

-/ 1-~ N!-..K V



"There may be land use planning conflicts between resource recommendations,

but the planning system forces a manager to look at the total mix, and in the

process of comparing values certain alternatives develop. Thus, decisions are

based on resolutions, not preconceived notions. This could be the most unique

thing about this part of the planning system-it is a discovery or learning process

and departs from traditional planning concepts that are sometimes based on past

trends."

Multiple Objective Planning Workshop
Bureau of Land Management, Department of the Interior

The following chapter displays the COMMERCIAL
recommended plan as developed and approved TRANSPORTATION
by the GREAT Ii Team. The plan is organized
by components, the nine discussed in Chapter [Ki I -A,

II and two additional, the Coordination and -

Legislation components. The two additional
components were added to provide
mechanisms for the on-going coordination, RECOMMENI)ATION I. The Barge Traffic
funding and authority necessary to implement Forecast Study conducted by the CTWG shows
the GREAT II recommended plan. Within that significant increases in commercial vessel
each component are recommendations that and recreational craft traffic are predicted for
specifically deal with that segment of river the UMR over the next 20 years. The
management. These recommendations are RID/COE should develop a program to
numbered consecutively, conduct advance planning of the UMR

The impacts of this plan and the procedures navigation system so that locks whose capacity
and agencies responsible for implementation will be exceeded can be identified and studied
are discussed in subsequent chapters. in accordance with existing legislation. Ad-

Where time and funding constraints limited vance planning is desirable to determine those
the extent of GREAT If's problem resolution measures necessary to improve lock capacity,
and recommendation capabilities for a given in coordination with environmental concerns
component, the Team identified the additional and to implement those measures so to avoid
studies and/or data needed to complete a plan the development of extreme congestion, delays
for that component. The Channel Main- and hazardous conditions in the lock areas.
tenance Component, as explained in Chapter I, As GREAT II did not specifically study the
received the greatest emphasis in the GREAT impacts of barge traffic (and increased traffic)
II studies. The resultant Channel Maintenance on the environment, the RID advance planning
Plan, due to its length, detail and complexity is program should include (but not be limited to)
contained in a separate document, the Channel the following:
Maintenance Handbook. A singular recom- * A study to determine the effects of barge
mendation signifying that the Team has traffic (and increased traffic) on the
adopted the Channel Maintenance Handbook environment. This study would then
is contained in the Channel Maintenance provide additional information for the
(omponent of this chapter. advance planning program.
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" Coordination with and utilization of the
results of the Master Plan Study to ---
determine the carrying capacity of the
UMR.

" If the Master Plan does not complete this
study the RID/COE should include this ---

study as part of their advance planning
program.

In order to improve the safety and locking
efficiency of the existing locks for both ....
commercial and recreational interests while
this program is being developed, the
RID/COE should develop a plan to institute Provision of additional boat launching areas can reduce

the following specific non-structural and the demand for recreational craft lockages.

structural measures. Appropriate feasibility The plans for structural measures must be
studies must be conducted prior to develop- developed in accordance with all existing
ment of structural measures. environmental regulations and special con-

Non-structural measures would include, but sideration given to:
not be limited to the following: 9 Evaluating the historical significance of

" Improvement of efficiency by providing the structures in relation to overall
average lock processing times for each navigation.
lock to the barge and towing industry. * Providing for mitigation of fish and
These processing times could be used as a wildlife impacts, measured in habitat
standard against which to judge their units and calculated on secondary as well
crew performance and provide for im- as primary impacts. (See Section IVG in
proved crew training where necessary to CM Handbook)
reduce locking times. o Providing for adequate mitigation of

" Improvement of safety by installing associated bank erosion.
'locking' information signs at each lock. * Considering the needs of recreation (i.e.,
These signs would give recreational nearby boat ramps) when placing
boaters an indication of the next 'locking structures.
time' for recreational craft. This in- RECOMMENDATION 2. The NCD/COE
formation would also be broadcast on should update navigation charts of the UMR
local radio stations and/or on a COE low and reorganize the pages in consecutive order.
could As be o insedt th Ck rads The new charts should include more data on
could also be installed at the lock and bridge clearances, highline crossing clearances,locking information broadcast to boaters nai ton id ,ecvia the radios. navigation aids, etc.
via I oen of lAlso, areas within the Upper Mississippi

" Improvement of lock congestion by Wild Life and Fish Refuge and Mark Twain
implementing sequenced locking pro- National Wildlife Refuge should be clearly

periences heavy congestion. identified on navigation charts. In addition,
Structural measures to be considered in this the NCD/COE should develop individual pool

program would include: navigation charts for recreation boaters which
p Establishment of lock waiting areas at emphasize boating hazards, access sites,

each lock and dam. service areas, safety tips, laws on "rules of the

* Establishment of boat launching facilities road" and emergency service information.
in each pool as identified in recom- RECOMMENDATION 3. The USCG should
mendations 14, 16 and 17, to reduce the improve its navigation aids program in the
necessity for recreation lockage. following manner:

* Construction of a mooring cell just north * Conduct an evaluation of industry
of Lock 22 for commercial barges. requirements and the necessary level of

" Extension of the upper and lower aids to navigation resources to satisfy
guidewalls at Locks 20, 21 and 22. those requirements.
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* Obtain better portable sounding requirements. While this plan is being
equipment to perform high speed, low developed, there are other steps (see the
cost channel surveys for the effective following) which can be implemented
placement of buoys. immediately that would reduce hazards to

" Institute better coordination and navigation.
cooperation with the Corps of Engineers Studies should also be made to determine
at the working level to place or replace the need for improved lighting methods for
navigation and/or hazardous channel night barge operations, to insure maximum
condition aids. safety for recreational boaters.

" Obtain better user input to determine the * Regarding Enforcement of Operating
areas and types of hazards causing Regulations-Compliance with bridge
frequent commercial and recreational regulations is imperative to insure safe
accidents. passage. Operating regulations must be

" Provide greater experience levels and vigorously enforced by the U.S. Coast
stability of "aids-to-navigation" per- Guard. To accomplish this, the Acts of 18
sonnel through lengthened tours of duty August 1864 and 3 March 1899, the Bridge
and prerequisite assignments. This ap- Act of 1906, and the General Act of 1946,
pears to be the most necessary policy should be amended to provide for civil
change. penalties in certain circumstances and for

other purposes as recommended by the
RECOMMENDATION 4. To reduce potential USCG.
hazards to navigation the USCG should take Specifically, the USCG should modify the
the followingactions: existing Bridge-to-Bridge Radio Telephone

Regulations to require the use of radio
telephone calls in blind situations.

Regarding Obstructive Bridges-The USCG
should conduct a study to forecast the
magnitude and nature of rail and vehicle
bridge traffic over Mississippi River
operating-type bridges and quantify its
effect on safety and operation of com-en mercial vessel navigation. This study should

-_ include an evaluation of the utilization of
existing bridges by land traffics and the
impacts of bridge removal on land traffics.
Recommendations regarding removal of
under-utilized bridges could then be made.

- - - -------- . Where new bridges are proposed, through
----- " the Truman Hobbs Act, or otherwise, the

USCG should develop guidelines for assessing
the impacts on navigation. The parameters to

There is a need to determine the effects of bridges on be considered should include span, location
commercial navigation safety and operation, and orientation of the bridge with respect to

channel contours and width and current
* Regarding Navigation Hazards-The USCG patterns. Moveable bridge and bridges at

should, in cooperation with the COE, bends should be avoided if at all possible.
undertake an inventory of commercial and Present water traffic density and the range of
recreational navigation hazards in segments tow dimensions should be considered. Ex-
of the GREAT Ii study area with a history pected developments in the number and sizes
of frequent accidents. An action plan should of tows and in the types of cargo carried
be devised for eliminating hazards or should be taken into account. The Truman
protecting water traffic from them. Hobbs Act should be amended in order to
Political, legal and administrative actions better implement the above measures. These
should be specified as well as technical amendments would bc:
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" To include replacement or repair of inter-miodal t ransport at ion sscn. I
bridge protection svstenms. developing specific implementable plans., fihe

" To include benefits to land as well as impacts Of these plans oil each t ransporttionl
marine interests. Because public money is mode, aS \%ell as, hie total x,\xtem~ should be
being s pent, the total public benefit analy/ed. Specifically, these agencies should:
should be considered in benefit/cost * Coordinate tederal, ,tatle, local. and prixate
ratios. interests to maintain and i inpro e rail

*Regatrding IDe(ectabilli(y of Bridges-Plans service to key port area,,.
to replace or rebuild bridges are costly and InueSIienhimllodad\)jlc
time-consuming. While these plans are being capacity' to key port areas.
developed thle USCG can reduce navigation * Research inland port dcx elopniewi including
hazards by immediately improving: I) thle anlal't ical support, de% elopmcnt 01
detectability of bridge piers through thle use technitical criter-ia and gudne an
of radar transponders, conical reflectors or monitoring and document ingI p~ort alctl ixtle".
marking w\ith reflective tape and, 2) the aids 0 D~evelop better cooperation bet xx eu states,

to navig-ation onl approaches to bridges. Al tor conmmon \water-s xxF here i ara xideC port
innovative system is needed which allowvs facilities, are needed.
pilots to line uip and maintain alignment 0 Encourage development of local corn-
w ith greater accuracy, especially where the prehensive transportation plans.
bridge appiroach includes at bend. RECOMME:NDATION 6. Industry attemptls

to comply xvith Iperuiti tig proeedn rex in or-der
to acquire aI pi)Cl!it for lt"inCC1L filt iN~
and 'or rie xci dc l opnment iare ottel ittl e-

State and LeCderal acencies :onlcerned xx it I
permitting of fleeting and ri er cx elopileti

4F should streamiline. Mi ere a pplicable, their
permitting procelire byI, ini itin the
lol low inlg proceduresc (all cr Iiti ild
procedures, inl recomnidatioil ita iiot be
applicable ito both State aind I ederial vc ri
mlents):

* Establish ltnle liitis inl xxhid! :oi!!mintN
- - -~ I. ax be receix ed Or- rYoject rex \1 iex Coll

* oordinate rec poilces bet \\ cen \i lowN
AW, ~agencies or. depar t iiieiit\ xxi 111ii a it Il aC.

* EstablishI mlore pri I cxC aluial it'l
- ~guidelines, Ior eniiitiiil iialsc se o

iZ that pro iect asse"sinentl canl be itc
comlplistled at at reasonlable -o~i illd ill ia

The Aids to Navigation System ai bridges need to be timlely f'ashionl.
improved to reduce satfiy ha,ards. * Requ ire documentation suppor ling ob-

jections or concernls expressed by agencies
RE:COM M ENt)ATIO~ N' . la! t rail- or individuals.
sport at iot tmode has unique advantages" and * Investigate issuanice Of g icli al pelim huN

disadvantages,. [lie public interest will best be mlinlor and Nililar actl ix Ile,.
serx ed by tocusinlg putblic policy on tile
dcx elopiltert ot' anl etlicm iiiier-iodal These, procedure, are not1 1Miiiiei to b\ )
ranlsport at ionl svst ci tihe eiliroilnmtal t cx cxx pi ocNN idm ot to

life State anld Ilederal IM)'s shlould negate tile titlail alpproxat posx C1 of theC land
dcx elop policies xMIM elI focus oil anld promote illaaIieilleII aiIcx:
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RFCOMMENIDATION 7. To date, adequate COMMERCIAL/
sr udies to identir he primary, secondary, and
cumulatiNe inipacts of barge fleeting have not

been undertaken to aid in siting of fleeting UTILITY
areas.

Tile RII),'(E in order to meet anticipated
fleeting requirements should undertake studies ______A ____A_----- _-- _-_--- _---_---_ -

in coordination with the state and federal
resource agencies to assess the environmental
and economic impacts of barge fleeting on the
ULI \,. RECOMMENDATION 9. The GREAT II

These sttudics should be used to identify studies addressed the commercial /in-

fleeting sites and measures which will protect dustrial/utility component only briefly
fish and wildlife resources, through a contract to "identify the problems

They should include tree damage, backwater and needs of commercial river use." A report

mooring, required dredging, conflicts with was prepared by the contractor and recoi-
other uses, turbidity, shoreline erosion effects mendations were made. A number of the
on endangered species, introduction and recommendations in the report have already

resuspension of sediments and the total been made by other work groups (i.e., CTWG

ecosystem, and RWG). However, the overall need, a lack
of complete, accurate data, or consolidation of
existing data, regarding economic use of the
UMR corridor, has not been addressed.

-There is a need to document economic

development problems. In compiling sources
for the report, the contractor observed that
little information was available on certain
subjects. In order to do an accurate analysis of
the commercial/industrial/utility needs of the
UMR corridor, state and federal agencies
should, in cooperation with each other, initiate
a program which would include the followking
studies:

* Development studies that show the in-
terrelated economic impacts (benefits and
costs) that all industries located in tile

The primary, secondary and cumulative impacts of barge study area have on the general economy,
fleeting areas need to be addressed. especially as they relate to all modes of

transportation..
CHANNEL • Detailed studies that assess prime

waterway related industries to determineMAINTENANCE those that are attractive to selected
communities.

0 Detailed analysis of the development
needs and requirements for these in-
dust ries.

o A study to determine the relationship of
RECOMMENIDATION 8. RID/COE and all land uses in the UMR to industrial
agencic, participating on the OSIT should development, and the problems and the
take action immediately to implement the needs that result from this relationship.
plans and program,, contained in the GREAT * A study to determine the potential for
II Channel Maintenance Handbook. (See hydropower generation within tie
supplement to this Report). GREAT II area.
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FLOODPLAIN RECREATION
MANAGEMENT

In order to make knowledgeable decisions According to the GREAT II Recreation
regarding floodplain management consistent, Work Groups' Population Projection Report
accurate, up-to-date information must be and their Inventory of Facilites, recreational
readily available. All management agencies use of the river is expected to increase and
need to participate in the effort to ensure the additional facilities will be needed. In order to
availability of this information. Specific areas provide a quality recreational experience on
needing immediate attention are discussed the UMR, management agencies will have to
belo". put more time and money into recreation

RE(COMMENI)ATION 10. The states of management of the UMR and coordination
Wisconsin, Iowa, Illinois and Missouri should with other management philosophies. The

coordinate to develop consistent management following recommendations identify the

and use of the Mississippi River floodplain agencies and the associated responsibilities
compatible with the recommendations of necessary to ensure a quality recreational

GREAT II. experience.

RE(COMMENIDATION II. The RID/COE RE1COMMENDATION 13. Late in the
should seek adequate funding to provide GREAT If study process, the COE policy of
detailed flood boundarv/floodway maps of cancelling recreation lease sites, as per
the UMR corridor, based on detailed hydraulic Executive Order 11988, Floodplain
studies, to be used for flood insurance and Management, became a major item of public
floodplain management purposes.The map- concerc. GREAT It did not address this
ping effort should be closely coordinated with problem directly, but felt that the matter
the math modeling of the flood flows and required further evaluation. It is therefore
flood heights of the UNIR floodplain for recommended that the RID/COE conduct a
management purposes. (UMRBC Technical complete analysis of the policy determination
Floodplain Management Task Force Report to use such lands for recreation, fish and
dated August 1978). wildlife or floodplain management purposes.
RECOMMENI)ATION 12. The RID/COE Plans designating the proposed uses of these
should seek funding to examine in coor- areas should be developed. The needs analysis
dination with the USI)A, USFWS and state and planning process should include citizen
management agencies in further detail the representation from both lease holders and
products of GREAT I and GREAT II Fish and non-lease holders in the project area.
Wildlife, Side Channel, and Sediment and This study should be completed as soon as
Erosion Work Groups along with other posible and recommendations made relative
pertinent information, to determine if: to the enforcement or modification of

* sediment accretion in backwaters and Executive Order 11988.
subsequent plant succession is affecting
flooding. RECOMMENDATION 14. In order to

" floodplain disposal of dredged material is properly manage the UMR for recreation
affecting flooding, information on the amounts of various types

This effort should identify all assumptions of use, types of facilities available, the use of
relative to data manipulation. Upon com- the various facilities and the distribution of the
pletion of this review, the COE should publish use is needed. State management agencies can
the results of this review including technical use this information to predict not only the
data which either support or refute the con- future use of recreation areas but they can
tention that backwater sediment accretion better predict the specific types, number and
and or floodplain disposal of dredged locations of needed facilities.
material is raising flood levels. GREAT II compiled information primarily
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on dredged material beach use. In order to the planning process. Consideration should be
compile a complete set of data for all given to expanding auto/pedestrian access to
recreational uses of the UMR, the recreational areas on the UNIR.
management agencies should: Once access needs have been identified the

" Develop a statistically reliable recreation state agencies in coordination with the
survey for all recreation uses (includes UMRBC, RID/COE, the USFWS, and other
hiking, photography, bird-watching, agencies as appropriate, can develop and
hunting, fishing and trapping) of the total implement plans for access developments,
river corridor and the total use incurred, including purchase of access rights and design

" Implement a recreation use monitoring of access areas. Established access points
system which include, an update of the should be maintained as needed to minimize
existing facility inventory. new development. Adequate surveys for

" Utilize the existing supply inventory of cultural resources and provisions for
facilities in conjunction with an inventory mitigation measures for damage to cultural
of the undeveloped (for recreation) areas resources should be included in these plans.
to determine the potential locations for Properly designed access areas vill also
facility development, decrease the potential for recreational damage

The collection of this information should be to levees and should prevent increased erosion
coordinated with other recreational planning off the access sites.
efforts, including the UMRBC, UMRCC, In order to minimize new development and
USFWS, and COE to ensure compatibility of still provide adequate access, efforts should be
recreation activities, made to identify and upgrade those already

established access points which, for safe and
RE(OMMENDATION 15. The Mississippi reliable use, require some physical main-
River has not in the past, been considered in tenance or modification (road upkeep,
the development of State Comprehensive dredging, redesign, etc.).
Outdoor Recreation Plans (SCORP). In order One area that has been identified is the
to facilitate sati''actory completion of recreational boat access to Pool 11 located oft
Recommendation 14, state management the dike road at L/D 11. The RI) COE
agencies should: should extend the rock riprap spit to protect

* Include the UNiR as a SCORP subject. the access ramp from wrave action.
" Coordinate the activities of the SCORP Pool 19 should be considered a high priority

planners. for st udv of recreational access needs and
alternatives.

RECOMMENI)ATION 16. Once the in-
formation outlined has been collected, the RE(OMMEIN NI)ATION 18. In the deselop-
state management agencies (in coordination nlent of managernent planw, for each pool, state
\kith the UMRBC, the COE, the USFWS and and federal management agencie, should
other appropriate agencies) can begin to ad- identify procedures and de\ elop plans
dress the UMR in more detail. They should designed to promote a "take it home" cani-
begin by c\aluating the needs and potentials paign and thereby decrease litter problems.
for all types of' recreational use and These plans could include:
development for each pool in the GREAT II * Increased cii orcenient of litter la\ss on
reach. When these needs hake been fully peak use occasiot,,.
identified, recreation management objectives e ()rgani/ation of litter pickups through
should be developed for each pool. local conlinlLnity groups.

Sl)evelopment of container deposit lass,,.
RE;CO1MMENDATI)N 17, A more specific
problem along the river has been the lack of REC'OMMENIDA'TION 19. I-he manalement
adeuLtnate access. However, recreational access plans in recommendation 16 should also gi\e
should not be expanded on recreational the state management agencies an indication of
demands alone but should consider time other the need for trail de elo0pient along the LIR.
multple use values oft lie UNIR. To this end ati fforts to expand tihe existing trail ,,.tele
e,,aluat ion f alternatives should occur early in should be coordinated with i tI e ( rcat Riser
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REC(OMMENIl.A\ ION 23. 1]SE PA in Ilhe USEPA should es aluate those areas
Coni unction ss illh interested states Should del tiiCd a, being affected by osct-nppiing
de\elop ness \\ atcr quality criteria for pliCs for the cullutlyle impacts of thernial
,tuspended and deposihed sedimnts. Present polltion
\\ ater qual it. criteria tor ,tispeldcd sedimients
do not reflect the concern over loss or RECOMMINI)ATION 27. Studies conducted
degradation of lntltltic htbitat caused by by tile WQ\VG liae shown that the existing
,uspended and depoited Sediments. since netw'ork ot wvater quality monitoring stations is
sedimientation appears to be a greater threat itO not adequate to assess tile impacts of i a large
desirable aqtaiic habitat than dininiished urban area on the UNIR. The USEPA in

priinlar producti\ity in tile GREAT 11 iiarea, conjunction wNith the USGS should establish a

\'ater quality nianalgelnent \'.ould be better cluster of Water q uality monitoring station,,
,ersed bv criteria \\hiclh protect habitt it', \ell below% a major Urban area within the GREAT
as the photc,,\nthetic proccs,. Water quailllity 11 study segnieit (Quad Cities is recon-
criteria rClatisC to dredging should be in- mended). This group of stations will be used to
corporated into the (6Rt:A I If Channel measure the impact of the discharges (in-

lainenancce Handbook. eluding storrnwater) of a large urban area, on
water quality in the Mississippi River. Such a

RE(OMMENIDAIION 24. [he USEIPA in study would be useful for establishing
conjunction with the USDOT and the states techniques to determine need areas on the
shotild in estigate and coiplete w\'here UMR for any wasteload allocation projects.
ne'esars ilddilional ettil ions,. s lich protect
tile ,tlers of [lie UNIR front potential spills
fromt inidustrial, tn1llicipal, or transportattion
related traiinsport, trin ,'er, storage aind
handling of to\ic aild ha/ardous materials.

RECOMMEND)ATION 25. Thle USEPA in
conjuntction ss ith appropriate federal agencies
shotild require all induist ries located in tilie
floodplaiii, s.hich produce or store toxic
mat erials, to be fhoodproofed, to the standard
project flood. Prior to iniplementation it
benefit cost analysis of those regulations
should be conducted. The program should be
prioriti/ed according to the type of niaterials There is a need to improve \vater quality monitoring
produced, stored or handled. belom, large urban areas in the river system.

RICOMMEI+NDATION 26. The USEPA or Study design should provide for at least four
delegated stale agency should require all stations that \\ill show% the rate and spatial
NPi)[S permit holders vho must file quarterly extent of the recovery and/or dispersion
thermal monitoring reports in the GREAT II process. Water quality variables to be
study area, to submit these reports in iden- monitored should include, as a minimum:
tifical forrnat. These NPI)ES permit holders temperature, pH, conductivity, 1)0, BOI),
should use a nathematical model of' the heat COD, NH-N, NO2 + N, NO,-N, Total P, total
dispersion of their effluent in the Mississippi filterable P, FC, turbidity, suspended solids,
River. The model should be able to predict the the total and dissolved fractions of metal,:
following characteristics of the thermal plume: iron, manganese, cadmium, chroniut,

* Length, width and depth of the 5" 1: over copper, lead, zinc and mercury.
ambient thermal plume.

* ihe percent of the river cross-section RE('OMMENDATION 28. The state selection
passing through the 5 1: over ambient process for priority funding of public
plume. wastewater treatnent svstenis should include a

* The percent of the river flow passing weighting factor for recreation and fish and
through tlie 5' I over ambient plume. wildlife benefits of tile proposed project.
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RECOMND ATIION 29. The States ot' .'Q(tcnlv~, tie content" ot [Ile holding tanlks
Wisconsin, Iowva. Illinois and Missouri. w\ithl may' be put direct lv into thle 6i\ct Ar*s thle
thle assistance of USEPA, should implement number of recreat ionist s icreass. the
industrial w\aste pretreatmrent and resource potential for x\ at er qual it\ problem,, atlso
recox cr\ programs as, soon ats possible. increase,,.

Pretreat ment programs should consider the State and I-ederal agencies shoul1d assess fihe
ndustrial discharges to thle municipal sewvage need for additional pum p-out tacit iiics, and tile

sy'stemns of these cities as their f'irst priority: feasibilityv of' decla ring sect ion,, of thle LI. IR as,
* 1)uuqueIowano discharae areas.

Nio incque andRokslnd Agencies -should promlote Cost sharing Of'
" Cinonlo\astate and federal mionies xs ithI conm 'tvand

SLlstnoine Moin adRcIsn, unicipaflv operated marinas, for sa-n it arv
" Bet tendort and Daven port, lo\a pumip-ottt facilit ies. U rban areas, and prikatcl\
* MuscatineloNa* operated mnarinas, should be required to
* Buingo'' o\ pro' ide sanit arV pumilp-outs \\ithI tile help of"

: Fo t MsnI\wa l\-nterest loans . nl addi,,ion. perniit ees arid

* Qunv Illiis instlall sess age treatmient or pumtip-out tacilitiles.

There are 15 known industries whose RECOMME1ND1.NIATION 32. 1:Each bank of' thle
discharges have been shown to contain UMIR is lined w\ith railroad tracks. Freight
signi ficant pollutants (see list in \VQWU trains in thle st udv area carry numerous carg~os
appendix). of, to\ic and ha/ardous mnaterials. Ani ac-
Where possible, miore effectix e waste treat- cidental spill of' anl\- of' these materials could
nient and/or resource recovery should be hlave devastating impacts onl xxater quality and
accomplished wvith priority onl knowni iti- consequently, fish and wildlife resources.
dustriat discharges to the Mississippi. The Federal Railroad Administration should

recogni ,e the pot cutial lv serious en-
RECOMNIENI)AUON 30. The state water vironiental impact of a rail accident invotsing
quality mnanagemett agencies should coor- ha/.ardous materials onl railroad line,, bor-
dinate to motnitor the wvater qluality f'or fecal dering thce U NIR. and should place a high
coliformi bacteria at major recreation areas prioritv onl satetv entorcetnent efforts onl these
where body1 contact recreation activities occur. lInes.

-- The ERA should take anyV Steps necessary to
- assure that in formnat ion about requiredK ,. ~ * responses to spills and other accidents, is

readi ly av\ailable to the railroads,.

RE:COMMENDATION 33. The President's
(Concil onl Envi roninenitat Quality\ has.,
established at National Oil and H aiardous
Substance P~ollut ion Ciontinigency Plan. As a
part of this plan at Regional Response Team
(RRT) was formied for thle Noti Cent rat
Region. This R RT i s responsible 'o r
responiding to all pollution etmergencies in tile
('REAT It study area. Thec RRT is chaired by
U SEIPA. Its meimibers consist of' federal

watr qatiy oniorig a bdy-ontct agencies and state liasons. Fihe R RT is totmproved provid quart efficient, cordnae btn effectiv
recreation areas is needed. Ir\iefrefcet oriae n fetv

action to unlininlii/ damlageC trout Oil and
RECOMME:NDATION 31. There are few ha,'ardous substances discharges, includinig
Facilities alotng thle U MR whlere recreat iorists containment, dispersal arid removal.
can pumip-out their holding tanks. C'on- The USFWS represents, fish and wildlife
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resources on the RRT. In many cases the cropland to reduce erosion to tolerable levels
chemical composition and source of a at which soils will maintain themselves. This
hazardous spill is unknown and mortality of will protect and preserve the soil resource base
organisms is the only indicator of a spill. A and reduce a potential source of sediment to
quick response of the RRT could avert a the UMR. it will also decrease the amount of
natural disaster on the UMR. The RRT's suspended sediment delivered to the UMR
collection of biological and water quality corridor (see page 33).
samples could be facilitated by establishment The USDA and other appropriate ',tatc and
of a contingency plan for each of the pools of federal agencies should be funded to pro\ idc
the UMR. This plan would ensure necessary additional technical assistance and cosi sharin,
equipment (booms, staging areas, collection to agricultural lando\ %ncrs. A.dequat c
bottles, etc.) and trained 15ersonnel would be programs exist if the funding can be pro\ idcd.
available in each pool for quick response to
any spill. Cost of cleanup and/or mitigation
should be paid for by the handler or carrier RECOMMENI)ATION 35. Anothe sourc

responsible as required by law. of sediment in the UNIR is fron tihe tributaric,

Contingency plans providing a quick themselves. Additional gagine stations ;arc

response to toxic spills as required by law for needed to gather data on ,uspendcd sediment,

the protection of fish and wildlife resources bed material and bed loads, for unga.tgCd

should be developed for each pool. These plans tributaries to the UMR.

should be coordinated by the USFWS in The USGS should install gage, on the

conjunction with state resource agencies and following selected tributaries \\here da.ta in-

the Regional Pollution Response Team. dicate a need for erosion protection:

SEDIMENT AND EROSION RECOMMENDED (AGIN( STATIONS

CONTROL WATERWAY LOCATIONa ~ ~ ~ ~ ~ e -b Iowa____________

.
. .. . ... .... ..... '* Turkey River Garber, Iowa

: -W-W_-__ -__ __- _-_-_-__-___-___--- __ Grant River Polosi, W isconsin
Maquoketa River Monmouth, Iowa
Rock River Joslin, Illinois

As discussed in Chapter 2 the major source Green River Geneseo, Illinois
of sediment in the UMR originates from Iowa River Wapello, lo\\a
upland erosion. In rural areas, improper Skunk River Augusta, Io\a
agricultural practices increase the potential for Des Moines River St. Francisville,
erosion and consequently, sedimentation. Missouri
Sedimentation was also discussed in the tabias River Monticello. Missouri
Channel Maintenance Component as it related Main Stem at Locks
to dredging. Erosion and sedimentation Dams 13. 16, 2) locks and )anis 13,
however, must be considered on a broader 16, 20
scale. Erosion reduces the value of croplands Galena River Galena, Illinois
and the anount of good topsoil. Erosion Apple Riker Hiameler, Illinois
reduces the life of recreational areas and may ('row Creek Bettendort, lo\\a
result in loss of valuable cultural resources.
Sediment fills in backwaters, creates turbid These gages should he mainlained for a
\water conditions and affects grow th and period long enough to pro\ide a statisticall\
spawning of fish. To deal with these problems accurate record at each site. rliese datl should
effectively, they must be managed first, at the be used to develop a sediment trailnpotll
source. capacity model to correlate surlfacc crosion

rates with carrying catlacity, rate t hoc
%\,atersheds with the llOSt ewriouls problmCns and

RECOMMENDATION 34. Accelerated land dCelop a treattment prograni if a solution i,,
treatment is needed on 9.5 million acres of necessary.
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RECOMMENDATION 36. Streambank FISH AND WILDLIFE
erosion is another potential source of sediment COM PO N EN T
in the UMR. The COE should, in conjunction
with other federal (Soil Conservation Service) - -I-
and state management agencies, conduct a
study of streambank erosion on the main stem
and tributaries of the UMR. This study should
identify sources and volumes of sand-sized RECOMMENDATION 39. As the GREAT
material generated in erosion and estimated to recommendations regarding dredging and

be delivered to the Main Stem of the UMR. main channel modifications are implemented,
These data would be used in future sediment frequent consultation will be needed on fish

budget studies. Where problem areas are and wildlife resources. A specific coordinating

identified, a treatment program should be team will be needed to respond quickly in

developed and implemented. providing direction as to which course of
The study conducted by the COE should action will protect fish and wildlife resources.

This will minimize delays when responsive
also identify eroding areas affecting recreation

direction and consultations are needed. Inand cultural resource sites and develop plans to addition, there will be a continuing need Irreduce these damages,.diin hr ilbcacniun le ocoordination of broad scope river management
studies and investigations. Such an inter-

budgetstudy ratto 3. Aisdimty o agency group will be critical in developing and
budget stutidy contracted to the University of facilitating research too comprchensi\c for any
iowNa, Institute of Hydraulic Research by the one agency to handle.
GREAT II Sediment and Erosion Control A Fish and Wildlife lnteragcncv Committee
Work Group concluded that detailed cross- (F\WIC) should be designated and funded to
section surveys of the Mississippi River are provide coordination regarding fish and
required so that variations of sediment balance wildlife matter,, associated \\iti main channel
in each pool can be monitored. The data dredging, dredged material disposal, ph.sical
collected would allow hydrologic analysis of river modifications, back\,ater modificatilon,,
individual dredging problem and backwater and river management studies and in-
accretion sites, and would provide the basis for vestigations. The FWIC should be composed
more comprehensive sediment budget analyses. of fish and wildlife biologists from \Wisconsin,
RID/COE should, therefore, conduct detailed Iowa, Illinois, Missouri, USIVS and (()1.
pool-by-pool cross-section surveys, including Initially this committee \%ill be chaired b\
off channel areas on an annual basis and US[WS. Member agencies ,hould provide
provide analyses to the CARS, FWIC and funds necessary for their participation.
OSIT. Based on analyses of these data, the Specific areas where the [WI" should
.WIC should develop and implement a provide Such coordination areto:

program for rehabilitation of critical back- p o efine fish and ildlif e aneen
water areas. l)ata should also be published in objectives.
order to make this material available to * I)evelop and reconmmend a com-
researchers doing work on basic hydrologic prehensive fish and wildlife nanacement
and morphologic problems. plan for tle entire GREAT II reach

(based on above object ix es).
RECOMMENI)ATION 38. Boat harbors and 0 Consider the declopmnent of i fi,,h and
recreational access areas suffer from severe wildlifbe management plan for Pool 19 a,
sedimentation in some cases. These areas highest priority (see I.ish and Wildlife
would be partially helped by the im- )iscussion, Chapter 2).
plernentation of the above recommendations. * E-nsure compatibility of all I.\VI(" ac-
The RID/COE should identify those harbors tivilies with those of the UMRB( in the
and access areas which are poorly designed or declopnenl ob I' NIR resource
improperly located "nd develop a plan for the management plans to avoid duplication
rehabilitation or relocation of these areas, of efforts in the collection or
[unding should be provided by the responsible dissemination of data (see Recom-
agency or agencies. mendations 52 and 53).
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A.nal\VC any proposed int roductions of analysis, and the intermittecntt tnt tire atd
or<.eanti"ns not nati,.e to the U NI R seasonal differences in data collIction.
corridor to deiermine compatibility with To acquire the needed hiolocical inl-
the integrity of the native ColnLllit ics formation base for current itt ia L.lelntnt
before tiley are introduced. An agreement planning and decisions, the follo, inc ,,t tic,
bet\,,een agencies should be established are recommended to be completed h, t1lc
through the UMR('C( for providing US[-VS in cooperation \\ithI the thcr tLate
direction for new species introductions. and federal natral resourcc ceti tlt
Suitability for continued use of already agencies:
established e\otic species should be * ('olleclion of infornalioll ott t lie
determined, and a restrictive list should distribution, abunhtance, poptlltion
be created for those found not desirable. characteristics, and hat 5,,s ot all I i,,h ani

File F\VIC will also coordinate and develop \\ildlit'e specie,, in the I NIR, oit a
recomtmendations regarding the operation and systematic basis.
maintenance of the nasigation channel. This 0 A program to monitor f edcral and tatc
function is specifically addressed in the endangered or threatened speie to
Channel Maintenance Handbook. obtain information on abitlldatncC and

population characteristic,,. Part icutlaS.emphasis should be placed on present
habitat utilization \\ithin the I\IR

-- ,floodplain so that habitat intlatacnlI
techniques may be de\eloped for lie.. I~t ---. species.
Monitor tile nesting sites of colonial
nesting birds. Ness sites should bec located
and mapped.

Improved channel maintenance practices will aid fish and
wildlife.

RECOMMENDATION 40. A considerable
\wealth of information is available on the
distribut ion, abundance, populat ion
characteristics, and harvest of many fish and r.
\\ildlifc resources of' the Upper Mississippi
Ris er. [he value of much of that information
for use ill nodern nanagenent decision

aking2 processes is greatly limited, howver, More information is needed about colonial bird,, nestingma ig rc wi ralylm td okvr site%.
for sariotns reasons. With anl ever-changing
riscr cnsironment, nilortuation previously * Develop and implement a plan to ill
collected oin the distribution, abundance, venlory the submnergen characteies of
population characteristics, and harvest of* fish the UMR. The plan should consist in part
and \ildlile resources may not be applicable to of the pilot plan de\ehlpetl for lie
pre,,ent cond itions. Much of the infornation |:WMWG. toveve;, lie\\ lechnolo ie,
a ailahle concernrates oil iI relatively fe\ -nlst also be invesliled to make lie
ptcs." of signitficant sport or commercial inventory econonical I, feasible and ca,\
litile. Nearly all of the inl'ornation is collected to update.

hl: ,pecil.ic sites or areas. fhe ability to ill- Much of tie abose studies \\hell cotnplced.
ic ratc information and apply it to the in addition to existing information, will
biological s\stei as t "hole is severely limited provide site specific data. Considering the sie
h\ Imn:0t1It ile¢s in sampling methods or data of the UMR corridor, a bookkeeping system
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for storage and immediate retrieval of
collected data becomes necessary for
management purposes. One available system
in the Geographic Information System (GIS) /
which is being used for long-range planning on
the Upper Mississippi River Wild Life and Fish / , /
Refuge. Therefore, the USFWS should expand ,, ! "
corridor and should keep it current as new data

is collected. The GIS should be available to all T"
natural resource management agencies. , .

RE(OMM;NI)ATION 41. Several studies on
the UNIR need to be completed to adequately .
address various aspects of habitat enhan-
cement through backwater modifications. The Information needs to be gathered on the effects of
RII)/COE should complete the following vegetation of various depths of dredge material disposal.
investigations in coordination with the FWIC:

* Initiate a pilot project to determine the success of tree, shrub, vine and grass
feasibility and environmental con- species that are beneficial to wildlife.
siderations for dredging a backwater Additional information will be sought to
area. determine the relative effect of varying

" Use in-house capability, if available, to disposal depths on vegetative survival.
apply the physical, chemical and Effects on cultural resources must also be
biological data from Burnt Pocket, considered.
Fountain City Bay, and any other side Desorption of pollutants from dredged
channel alteration studies to other silts and muds is a definite possibility. A
computer models or methodologies to water quality monitoring program should
further test and refine the capability to be initiated with any demonstrations, or
predict the biological consequences of addressed in any feasibility studies. It is
physical alterations to side channels and possible that complete containment of the
backwaters. dredged material and water may be

" The feasibility of using fine sediments for required, which may affect habitat
agricultural purposes in the GREAT II development.
area should be investigated. Potential The RII)/COE should complete the
dredging of the backwaters will require dredging and habitat development project
the disposal of significant amounts of and monitoring program described in the
silty materials. Technical Report for the Fulton local

" Unless agricultural disposal is shown to Flood Protection Project Stage II IC.
be feasible, it is likely most disposal Based on the information obtained above
%%ould occur in areas of basically as well as that gathered in conjunction
monotypic lowland hardwood habitat. with various side channel opening ov

Unlike dredged sand, it is thought that closure projects (FWWG-GREAT I,
dredged silt may provide opportunities SCWG-GREAT II), the RID/COE
for enhancing lowland hardwood habitat. should complete the priority IB back-
The RII)/COE and the USFWS in water alterations as prioritized by the
cooperation with the Illinois Department SCWG, (see Criteria for the Deter-
of Conservation and the U.S. Soil mination of Appropriate Action in
Conservation Service have developed a Priority I Backwaters-Section ll.D.-
plan to evaluate habitat development on SCWG Appendix). The RID/COE should
silt in conjunction with the Fulton Local coordinate these alterations with the
Flood Protection Project. This plan will FWIC to ensure maximum benefit to fish
evaluate silt tolerance and growing and wildlife resources.
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SCWG PRIORITY IlR SITES *Initiate a research and development
program in conjuinct ion %%ith thle COE, ito

Sites which have lost considerable value to determine thie equipment (pieces of
"natural"' causes. These sites will continue to equipment or equipment system)

lose habitat value at a rapid rate. Remedial necessary for performing large scale
action is required immediately if the area is to backwater alterations.

be preerved.RECOMMEND)ATION 42. The RII),COU in

Pol. SIERIVER MILE conjunction with the [W IC should develop
POL sil and scope a study to determine thle cumulative

11 Ackernian's Cut 613.91- effect s of' increased industrial, municipal,V
(ioett Island Side Channet 614.5 R residential and recreational encroachment on
Jack Oak Slough 605.91 fish and wildlife habitat and the effect of'
Beriomn Lake 602.5L-
Unnamned 599.51- en\vironietital rculat ions onl industrial,

inunicipal, resident ial and recreational
12 Stumip Island S82.01. developmnent in the UNIR corridor. 'Thle results

I ndust riat Chemnical L.ightr 578.0-579.1
Harris SIlugh 564.0-566.01. of'such a study wNill aid permitting agencies in

13 L-ainsviltc Slough 545.8R making perittiing decision.
Brown's Lake Complex 544-546K RECOAMMEND)ATION 43. Although there
Pin Oak Lake 54t1.9R
Spring take Levee 531 - 14 are many\ studies \% hich Could be identified for

14 Sunfsh, Catail Sougsupport18 based onl thle significance of' the
t4 Sntis;CataitSloutt 16-5I~Icompletion of these stutdies to protect ing fishl

15 No Sites in Plrioriiv I1B and s\ ildli fe resources, thle follo N ing stutdies

16 Andaluisia tstand 461.5-466.51 Should be completed and thle collect ion of
tDead Slough 461.5-464.01 information coordinated s\ ith thle ORRMT:
W\01omitg Slough 458-461(1k I . The UINI RBC Master Plan sItudy has
Dtirv Slough 459-4611- out lined and initiated stutdies to address

17 Blanchard tsland 4491 fil tLire en\vironien ta I mini age ment

18 Sturgeon or Boston Bay 433-4341 needs/ concerns, oin thle U Ni R . I t is
Unnatmed 429.2-430.8k qutest ioinablc, dtie to time and fundinig
Blackhass k tsland 427R constraints, that these sItidies v ill be
Kingston Bar 424K completed. The results of' the Master Plan
Camnphell Island 419.5 -423.31I shotuld be Coordinat ed %kith I. WIC and ihese,

9 Otter Slough 4()7-409R sItidies Completed as nCessar\ .
Unnamed 394.k * Address, the impacts of' commercial and
Grape I stand 391 tR recreational navicat ion on thie fish and

20 FaN lor (Chute 3531. wildlife resources of the LAM R.
Huff tt Hunt Islands 349-3501 *len lvi measures t hat canl be used for

21 Bear ( reek Recreation Area 3141., mi nit igat ion, rest oraltion, protectionit
l ong Istland] 333.51. managemen t and enhancement of' enl-
rea t1ln 332.5 t.ironmient al resources.

Broad lake Quincv Ba\ 328.01-329.21 * D~eterminte thle adverse and beneficial
Mtonkey Chute 325(1k imipacts of each measure identified s it I

22 tevas Chute11 324.01 respect t0
Beebe Island 3 16.7-3 18.51 -thle etis it rnlicin
Ulnnamed 316.1 - nationial and regional econoics, anid

-t the social char actecr oftI lie region.
I Determ in i M itich of those measures
idlentiflied Cali he immeudiatlyI\ iii*

(Note: Trhe SCW6i also identified backwaters plemented.
in need of alt erat ion t hat have been imiipact edl * Determinte costs and studies for those
by construction , operation and( mintenanice of mesti res, idtliilied MIItil \\ill require
the navigation channel. This recomimendation demnst rat ion proiclts to e altiate ;tLI-
is in thle C hanne Maintenance Handbook.) eCrsc atid hCnchciah itilpacts
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2. RID/COE should complete the winter RECOMMENI)ATION 45. Industrial/corn-
biological studies recommended in their nercial development in the form of unlimited
feasibility report on year-round navigation, strip development, can adversely impact the

3. Coordinated refuge master planning effort aesthetics and natural habitat value of the river
on Upper Mississippi Wild Life and Fish corridor. Industrial development (as carried
Refuge. out per Executive Orders 11988 and 11990) in

the form of commercial terminal complexes
should be encouraged through tax incentive,, or
through municipal comprehensi\e planning as
a means to limit strip development. In order to

CUOLTURAL AND protect the aesthetic quality of the river and al
the same time establish greater efficiency in

AESTHETIC industrial development, all levels of 1o\ern-

.. ment should encourage consolidation into
terminal complexes during local plan for-
mulation prior to requests for permits.

RECOMMENIRCOMATION 46. Adequate

RECOMMENiDATION 44. There is evidence management of cultural resources oti federal
that our natural heritage is being lost as a lands is severely constrained by the lack of
result of changing land uses without proper locational data. The ident i ficalion of such
controls or protections. The components of resources, nomination of Significant cultural
our natural heritage, that is fragile natural, properties to the National Register of Ili,,toric
scenic and cultural areas, must first be Places, and managenient of tile c 'utural
identified in order that they may be protected resources is required by F)- 11593, Public I.as
for future generations. 89-665, and implement ing regulation, of the

Approximately 25 states have initiated a involved federal agcencies.
program to identify, locate and make The RI I)' (Ol- and the USI.\W'S o\n and or
protection plans for remaining natural areas manage tile majority of the federal land" in the
(i.e., areas which still demonstrate an ut- GREAT II sitidy area. In order to assure
disturbed nature reminiscent oftheir condition proper protection of cultiral resources in the
at the time of settlement). Many of the 25 (iRE[AT II area and to inea,,tre and lessn
states are cooperating with the Nature ('on- these lo,,ses and preserse important eanples
servancy in establishment of a f"Heritage of these nonrCtt.,,able rvsortc for httnr,
Program" in their state. generation,, tle RII),('()I! in coordination

The state management agencies, the with the USI.\\',. 'sould develop and iln-
RII)/COE and the USFWS, should develop pletnent a systeiiatic str\c to locate and
and complete a natural history stiVCc to idenlitfv cultural rcsourccs, ill the (IRI-A I II
identify those natural, scenic and culttral reach of the LAIR. Iiis ta,,k ,hould he ac-
areas needing protection. When this survey has complishCd in coordinaliou \\itl) the II( RS
been completed tie state agencies should use and SLIP0',.
the information collected to prepare natural The surs cv should iticorporate, atl a
and cultural area base plans. The plans should minitntutnl, the follo% ing act i it e,:
include a system to protect from loss those (onduet inti geotnorphic , ltdie,, of
areas identified in tile natural history survey. present land surlacC and lileraltlirC and
File plans should also include guidelines to document isearch of rei inindation
establish control entities in areas where none landscape to dclerlmnili k like) a, a o
exist. State management agencies should localiol of huried archaeolo 'icall sites.
observe the criteria for funding of nalt tiral * ('ondclingu t \R hank sur\\, to locate
history surseys, as set forth in tile I-lertage and idCntity in Tiknos\0n arc.hacological
(onscrvat ion and Recreation Service \lalual sitCs which arc bcit1 afltceCd by\ \,a\
"(iuideline, for Planning As,,si,,ancc'. action.
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* Condtictitia a thorough historical rect& PUBLIC I NFORMAATIOIN
search arid evaluationl to identitN lcton AND EDUCATION
of' kno\s ni steambioat \% reeks,.PR G A

* Lxpansion o1' their adrnlirliaist \ olicP\ ~ ~ RAv
onl reniosal ol' St.n1Ken wrecks anld Oh)- 001
structions. Where sttch \%rccks are an 0 0 11 1
obstacle to na' gal ion. their renio al _________________________A___________4___

should be an alternative (i.e., where the
wreck is located in either the main RECOMMNDIATION 49. 'There is a need to
channel and/or other commercially provide public inf'ormiation that \k ill increase
navigable waters). pubhlic knov~edge and understanlding of' thle

" Conduict ing a historic architee- UiMR resonrce: and its problemsil. op-
tural/'engineering surv ey of' as-htil t port unit ie,, benefis and hia/ards. I ipros ing
na\ igat on S\ steml st rtic tires it it public uinderstlandiuL' and edulcation \% ill aid
signil heant histoi network. state aecisinl mlanaginle thle ri er trul

increased coopierationi, and \kil if elp to reduce
RECOMMNDNIATION 47. Thle perception of' t le danigers, to thie plhic associated \\ ih wse otf
33 Cl R 305 (the implementing rel,'lationIs of' thle IAI R . Mlan\ ( R LA] If sork grup
thle COE for identification and administration recomnmen'ded it iatton of a public eduication
of' cultuoral resources) by 5K PO's and state and intformat ion prog ram for t heir areas of'
preservation program sitff is that sectitons of' sl tidy.
the regulations are vaguie atid their applicat ioni State mianagemnti agencies presetly have
varies bet een Ci( E districts. publhIic edutcat ion and in f'ormation programs.

Inl order to increase thle accuracy and However, development of' intformiation for the
consistency of' tilie application of, t his public abotI the UNI R has been limited.
regtilation amlong thle staff which work with
the reculat ions onl a dai lv basis, tilie
NCI)/ COli should cotndtict regu'lar workshops
at lie lDi\ ision level f'or district sta ff's and state
preservat iont program sta ff. '[hle prograins
should i nel tide def'init iotis and interpret at ions
of 33CF:R 305 as w'ell as thle problems that hiave
resunltend to date. inl comtpiuanm s" th ih.
regtulation . Tile C*R\\W( appendi s doctumerits.................
15 sites inl tilie (IRFIA' 11 area Michre ap-
pI icat iont t) ft lie lat\% could hie i inprov ed.

RECOMMENDIATIION 48. Ot her t hail Prisate
land0 k nes, oca goerniles tlaiain A COMPTehenskse public infornmation arid education

control over thle majorit v of' ptibf ic Iaids program about thle ri', er N\s'seie needs to tie de% eloped.

within trrbaii areas aiid corporatte fiiiit,, of' Fle state atnirlfederal miartateieent ageticies,
iiriicipalit ies. (ontai ned on] atid witbin t hese of' tlie ( iR [l:.' 11 area sliotild f'und tile

public latids are potetial]\- many iioii- developinient arid imlpileentat ion of a corni-
reniewable resourcecs inlukding archaewologic-al prehensix e public eduncaftion and in f'orriiot
sites, as well as standinrg st ruirttires of* ar- program. 'I lie goals of t his programi s otild hie:
chitect ural and historical interest . I . 'fo e\s pll i eoii cepi o(f' latnrd 1i se

'rFie H( 'RS and thle preservation program s management as, a tiable tool f'or con-
of the insol sed stales should work miore ser-\at ion anrd p~resetv\ iin of' II NI R
closely atid intensively wkit Ii local governments resouirces.
to develop local ordinatne,, wh'ich, wkill, art at 2. To provide a cent rali/ed, independent
ninimutu , consider tile presersat ron arid public iii ormat ion and educeat ion program
conservation aspects, of' thle built etiirotini t abotit tile U.M IR anrd (I. R on -goinrg ac-
prior to deselopmniit . tivies.
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3. To increase awareness and understanding of * A consistent well documented on-going
the UMR through: process for informing and obtaining
" Development and distribution of signage, responses of such a group should be built

programs and literature on the op- into the overall study process beginning
portunities and facilities of the UMR with the earliest stage of the study.
especially as it relates to recreation and * Sufficient funds from the study budget
navigation. should be allocated to provide staff

" Development and distribution of signage, support, material reproduction costs,
programs and literature promoting the etc., for the group.
value of the resources of the UMR, and * The overall study process should be
the need for wise management of these designed to provide adequate time for the
resources, especially as it relates to fish group to thoroughly review and comment
and wildlife resources, cultural resources, on materials - especially those materials
water quality, dredged material and soil directly affecting study decisions -

conservation measures. before the decisions are actually made.
" Development and distribution of signage, 3. For studies of large scope, long duration

programs and literature describing the and covering large geographic areas, general
management programs of the UMR, informational public meetings should not be
especially as it relates to floodplain used except at critical points, alternate less
management and development, expensive and more effective means, such as

" Development of public education newsletters, media releases, and personal
programs on safety and litter (including letters are more effective.
mandatory safety/operation education 4. In nearly all technical studies where the
procedures for boat rental companies). amount and complexity of information is

" Development of programs to identify extensive, the study sponsors should explore
hazards, mark channel control structures the use of one or more intensive workshop-
where suitable to allow safe passage of type sessions for interested public interests.
recreational craft, and establish no-wake Based on an analysis of the GREAT I and
areas in high density use areas. GREAT II experiences, the following

guidelines should be used in workshop
development:

REOMMENDATION 50. The GREAT i 1 The workshop should be scheduled into
PPIWG, upon completion of the GREAT !1 the overall study process in some cases as
public participation and information program, a substitute for critical point public
evaluated the program to determine how meetings. The optimum times for
future public participation and information workshops are (I) upon completion of the
programs by federal and state agencies could Plan of Study, (2) just prior to the formal
be improved. Based on that evaluation, the public review process for major draft
following guidelines are suggested (source products.
GREAT il PPIWG Final Appendix, Chapter • Essential to the success of a \workshop
Ill, Pages 103 -110): experience is the developmen: of good
I. In future studies, the public problem audio-visual materials for uso at the

identification process should be included as workshop. Clear, concise summaries of
part of the Plan of Study development information to be discussed 'iiarrated
phase. Extensive efforts should be made to slide shows are particularly effective)
identify and invite the affected public in this should be developed by study staff.
effort. a Study members should be fully briefed in

2. In future studies of large scope and covering advance of the intent of tile workshop,
a large geographic area, the establishment their roles, the information to be covered,
of a well balanced small citizen group and the format to be used.
should be considered. Critical to the success • Psychological aspects of the workshop
of the effectiveness of the group are the should not be overlooked. Maximum
following: retention of data and promotion of
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management techniques and information changes should be incorporated into the
gathering systems. UMRBC planning activities. T-he GRSC

" The UMRBC has authority to carry out should continue to operate as it presently
and coordinate on-going planning in the operates. However, the responsibilities of the
basin, but not implementation of GRSC committee should be expanded to
management actions and/or physical provide more intensive coodinating activities.
changes of the environment. The state or federal agency representatie to

* The funding and authority for imple- the GRSC committee, should also serse as the
mentation of recommended actions is contact/coordination person for inter-
vested in the states and federal agencies departmental communication.
on the basis of their individually man- The GRSCshould:
dated state or federal statutes and sub- 0 Incorporate results of completed, on-
sequent department policies, programs, going and future studies (including those
rules and regulations. recommended as a result of GREAT I, II,

" The funding and authority for on-going III and the Master Plan) into the rier
planning of specific programs is vested in management plan.
the states and federal agencies on the * Assure adequate public participation in
basis of their individually mandated state development of the plan.
or federal statutes and subsequent o Identify and recommend to the U\IRB(

department policies, programs, rules and the need for any ne\ cooperatisc
regulations. agreements between the state and federal

" There are extensive benefits to be gained agencies for consistency in river resource
through coordination of both on-going management.
planning and studies as well as the im- o Assist state and federal agencies in
plementation of GREAT il recommended securing new authorities and'or ap-
actions. propriatio, as necessary, to implement

Some actions in the GREAT II recom- plans as -.eloped.
mended plan may be implemented without * Monitoi state and federal agencv ira-
further study, and require only on-going plementation of plans.
implementation coordination. Other GREAT RECOMMENDATION 53. On-Going Im-
Ii recommended actions require on-going plementation Coordination
coordination of studies and planning before Certain components of the GREAT II
implementation can occur. The following recommended plan (i.e., channel maintenance
explains the coordination procedures for each component) contain recommended actio, that
of these situations. may be implemented ss ithout fturther stud%.

These action,, should be implemented h\ the
RECOMMENDATION 52. On-Going lead agency in consultation \ith other alp-
Planning and Research Coordination. propriate agencie,, ,ho wsould lie affected h\

Congress and the states have recognized the the actions. To assur,: that this constila-
need for regional planning and the coor- tion/coordination occur,, there ik a need to
dina,;on of state and federal activities, establish a con it tee, similar to that of
GRLAT studies that indicate a requirement for GREAT II, for on-going coordination.
further study or policy changes must be subject Operating under the Great River Study
to this regional planning and coordination Committee, the committee could be called the
effort. "On-going River Resource Management

The Upper Mississippi River Basin Con- Team" (ORRMT). The ORRMT should be
mission (UMRBC) is presently the mechanism composed of one representative froni each of
to coordinate planning activites of the UMR. the participating federal agencies and states.

Therefore, the UMRBC, through the Great The state of Iowa and the COE should be
River Study Committee (GRSC) should responsible for initially co-chairing the
continue to develop a total rivei resource ORRMT. The co-chairs would be responsible
management plan. Items recommended by for calling meetings, and maintaining minutes.
GREAT II for further study and policy The offices of the co-chairs would be the
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ORRMT headquarters. The ORRMT would corporated into the annual POA's and
meet no less than quarterly. Voting procedures simultaneously submitted to the OSIT.
would be the same as those used by the
GREAT 11 Team (see Plan Formulation RE(OMMENI)ATI)N 54. ihe oxe-all goal
Technical Appendix.) of the GREAT studies \,as development of a

The initial and prinary responsibility of the total river resource management plan. In-
ORRMlT ould be to reviC\ the im- proved inter-agency and intel-resource

plementation requirements contained in coordination through GR LA I has helped

Chapter VI of this report and determine, il approach that goal. Ho\%e,er, more in-
more detail, s hat each agency member must formation/data are needed to ataut 'uCh a
do to begin implementation. On the basis of comprehensive plan.

this revie\,,, an annual team plan of action To help facilitate completion of the plan, the
(POA) should be prepared for submittal to ORRMT, through the member agencie,, should
each member agency. The POA would identify develop a complete computerized resource
those actions which should be jointly funded, information system for all resources and
jointly implemented and or coordinated, resource uses in the UMR corridor. All data

Each agency should then develop an annual gathered in any resource studies, etc., w\ould be

plan of action (beginning \with a POA for FY entered (i.e., GIS-see Recommendation 39),
1982) that outlines specific actions, personnel into this system. The system sould also be
requirements and funding needs to implement continuously updated as nex\ data w\a,, made

temnrthr available. The collection of data on land
items under their jurisdiction. The POA onrhpadmngmn salesnilpr
should also outline how and where the im- ownership and management i. an essential part
plementable actions fit into existing budgets of this system.
and programs, or determine if additional The system would be a valuable tool by

resources are required, i.e. funding through having this information readily axailable to

the UMRBC/GRSC. resource managers as they prepare the total
Upon completion of annual POA's, the river resource management plan.

O RNIT should meet to compare the proposed LEG IS LATION
ORRMT POA to the POA actually adopted by
the agencies or stales. Items that an agency is - . , '-'t "
unable to complete should be reviewed to . 'ium. .

determine an appropriate alternative action
(for example. inclusion in a subsequent POA,
etc.). RECOMMENDATION 55. The recom-

As new\ly identified "action items" are mendations which comprise the channel
identified by any ,late or agency as a result of maintenance component of the recommended
some administrative action or study findings, plan place considerably more responsibility on
they should become part of the ORRMT the RID/COE. In many cases they are not
revie\, 'coordination procedures. These would presently authorized to carry out these activi-
include implenientablc actions recommended ties/recommendations. In order to insure that
as a result of completion of GREAT II, the recommendations developed by GREAT I1
UMRBC master plan and COE and USFWS or by ORRMT in the future can be im-
recreation and refuge master planning ac- plemented by the RID/COE, it is hereby
tivities. recommended that Congress:

An additional ORRMT duty will be to Provide the RID/COE with increased
coordinate with and advise the OSIT as to funding and authority associated with the
recommended cdilges to the RID/COE UMR 9' navigation project to give equal
channel maintenance plan (i.e., primary sites consideration and to complete measures to
and site selection priorities). The ORRMT benefit Fish and Wildlife and recreation
recommended changes should be made upon resources. All measures carried out under this
completion of studies recommended in the authority must be coordinated fully with and
GREAT II CMP handbook, or as new in- agreed to by all agencies having state and
formation and technology becomes available, federal fish and wildlife resource management
The recornmended changes will be in- responsibilities in the affected area.
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In addition, the RID/COE should be
granted the authority to perform alterations to
backwater areas for the benefit of fish and
wildlife as recommended by the FWIC.
RECOMMENDATION 56. The RID/COE is
restricted from developing and maintaining
additional recreational areas on Corps lands
without a cost sharing partner. Public Law 89-
72 should be amended to allow the RID/COE
with the approval of affected agencies to
develop and maintain recreation areas on
Corps general plan lands without local cost
sharing. Such action would include the
management and maintenance of approved
dredged material beaches (selected primary
beach disposal sites) and expansion of the
existing ranger staff.

.4
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"'e also know we cannot forsake our technology, but must find a balance

between it and environment. If we can use this tremendous backlog of

knowledge toward the preservation of the land instead of its desecration, if we

can improve the quality of life, change our priorities, achieve balance and

understanding of our role as human beings in a complex world, this coming era

may well set the stage for a richer civilization than man has ever known. This is

the challenge of the new American frontier."

Sigurd Olson

This chapter summarizes the GREAT II "Display of Accounts" (as displayed in the
Environmental Report prepared for the draft Main Report and draft Plan Formulation
GREAT 11 study and recommended plan. It Work Group Technical Appendix) is included
was prepared in accordance with Section to give an overview of the proposed actions
102(2)(c) of the National Environmental and the contributions of the proposed actions
Policy Act of 1969, as amended, as an initial to the Environmental Quality and National
scoping effort. In all cases the GREAT II Economic Development Accounts.
Team considered the selected and no action The following information is displayed for
alternatives for each recommendation and at each recommendation:
times discussed other alternatives to better * The wording of the recommendation as
understand the perspectives of the various approved by the Team.
participating agencies. Subsequent actions * An Environmental Summary form
taken by federal, state or local agencies in the The Environmental Summary form sum-
implementation of the recommended plan (see marizes and analyzes all impact information
Chapter i1) will necessitate a more thorough developed by the GREAT II Team, functional
environmental analysis and detailed en- work groups and contractors. This analysis
vironmental impact assessment or statement was prepared to determine the significance of
where appropriate, as specified in the GREAT the environmental impacts of the proposed
II Environmental Report (Supplement to this action, the adequacy of the impact in-
report). formation collected to date and any

The environmental information in the requirements for additional impact analysis.
Environmental Report is organized in the same The information sources used, in addition to
order as Chapter III of this report; by corn- those displayed in the Environmental Report,
ponent, and by recommendation within each to develop the Environmental Summary are
component. For each component a copy of the displayed below:
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The impact information contained in the beneficial use of the material, eqtlipmenl
above-cited sources \as developed as part of limitations, \ater quality, floodplIin
the GREAT I1 process. This process, is management, and recreation need,, into the
described in Chapter I of this report, and in disposal site selection process. Through the
greater detail in the Plan Formulation OSIT, and specified procedures, increa,ed
Technical Appendix. environmental protection will occur, \\bile

The following sections discuss by corn- providing the flexibility to allo\\ for tie\\
ponent, briefly, and in general terms, the types dredged material disposal site,, and or
of potential impacts of the proposed actions. procedures as ne\\ information and or

ACOMMERCIAL equipment is made available.
= TRANSPORTATION TCOMMERCIALI

The Commercial Transportation Com- INDUSTRIALIUTILITY
ponent proposes actions designed primarily to The Commercial/Industrial, Utility ('ompo-
improve the safety and operating efficiency of nent will have no immediate impacls on the
existing navigation traffice on the UMR. As environment, as studies are the only propo,.ed
safety hazards are reduced, the potential for action at this time. These studies are designed
accidental spills of toxic materials into the to determine the means to provide for con-
UMR is reduced, thereby protecting water tinued commercial and industrial actikitv in a
quality and aquatic species and their habitat. manner that \will provide protection to the

Implementation of recommendations that environment.
call for structural measures will not be ac-
complished until additional environmental and ;;AQ FLOODPLAIN MANAGEMENT
economic analyses have been conducted. No W
impacts are associated with conducting such The Floodplain Management Componet
analyses. deals nainly \\it tile problem of inconsti,,tli

lloodplain la\s, regulations and en forcetncill
2  CHANNEL MAINTENANCE programs between state boundarie and

agencies. The recommendalion,, arc designed
The Channel Maintenance Component to promote greater inter-agency coorditiation

focuses on the procedures the RID/COE is to in the deselopnient and ell'for CerlNt.ttt O
use when disposing of dredged material. These floodplain boundaries and nanacenlcnl
procedures were developed with the primary regulations. No immediate enironmnietlal
objective of protecting the environment within impacts, beneficial or adser,,e. \\ill occur1 d111C
constraints imposed by the integration of other to implementation of this component of the
concerns; i.e.. costs (not presently quantified), recommended plan. Hoe\cr, long-term

86



benefits to the enironment will result through overall beneficial effects on environmental
kise and coordinated management of the quality, although there may be some localized
floodplain, environmental disturbance involved in the

These benefits will be realized through initial treatment of upland areas. Reduction in
restricted development in the floodplain and upland erosion will result in a reduction in
reduced risk of toxic materials entering the some non-point source pollution problems,
s aters of tie UMR during flooding. improve agricultural production, reduce

damage to fish and wildlife habitat and
RECREATION decrease turbidity levels.

I Other recommendations in the Sediment and
The Recreation Component proposes ac- Erosion Component focus on the collection of

tions primarily desigtied to promote additional data to be used to further evaluate
recreational use ofthe UN!R. the relationship of upland and streambank

\Where additional facilities are proposed, erosion to the sedimentation of the UMR
feasibility studies, including environmental backwaters. Analyses of this relationship, once
analysis of the proposed actions, must be determined, can guide development of
completed prior to implementation. recommendations to help tile backwaters

Several of the proposed actions may provide through either mitigative or protective
long-term benefits to the en\ironment. mt .,res.
Establishment of improved anti-littering I -

progranis and enforcement of existing littering FISH AND WILDLIFE
la\s ".ill protect water quality as w ell as
protect the condition of terrestrial resources. The Fish and Wildlife Component focuses
Cancellation of cabin site leases, along tile mainly on the collection of information to
UIR, x ill ultimately result in the growlh of better document and assess impacts to the fish
%\ildlif'c habitat as some of these areas are and wildlife resources of the UNMR resulting
allo\\ed to return to their natural state. from Municipal, residential, industrial,

navigational and recreational encroachments.
Collection and analysis of this information

WUwill permit identification of management
Fle \ater Quality Component focuses oil techniques that \kill be used to help pros ide

ot tliniig additional guidance to agencies long-term benefits to tile environment.
concerned s ith \water quality management and The Fish and Wildlife Conmponent also
dilrcCt, thcse agen1cie: to develcp ne"' water reconimends the developnient of an inter-
(tilalit , criteria for suspended and deposited agency committee to coordinate studies and
sedilents, to cnforce existing and develop newk develop programs to manage the fish and
regulations protecting lie \alters of the UNIR wildlife resources oft lie U.IR. This conlittee
trori spills, to develop stricter floodproofing will be able to ensure that \vise i1iariaemient
rI CLlirelllelts, to staidardi/e t hernial decisions are iade as ne\% datta arc collected
ionitoring reports, to establish moniitoring and further conclusions are miiade, and acti(onlS

slaliols behlos larec urhan areas and to taken.
elaslish \ asle pretreat erIierit programs in
deCieriated areas. All recommendations within . CULTURAL AND AESTHETIC
this colmpone it \% ill result in long-term M 1
licneti, It) t\o.,tr quality. The Cultural and Aesthetic ('oponent

reconmends, priniarily, tile impros ed cn-

,- SEDIMENT AND EROSION forcerment of existing regulations as tihe\
pertain to cultliral resources. Prot ect ion of

hlie Sediment and rosion ('oiimponent cultural resources "ill almost alss ays result il
recomincrids acceleraled upland trealment protection of tile envirolimileitl. allhough inl
plroi rills to redrice erosion les els front upland sone cases, this protection rna\ preclude
soils. Iitpleictillalion of these prograiis will iniprovement of'areas for otier ell\ iron ilicllal
polci"'t tilie soil resource hase and provide benefits.
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ON-GOING except in the concept of the Fish and Wildlife
COORDINATION Management Work Group (GREAT II). The

uwAND LEGISLATION ORRMT is also a new structure to operate
The last two sections of the recommended permanently as the GREAT 11 Team operated

plan deal with On-Going Coordination and during the GREAT II studies. The ORRMT
Legislation. The On-Going Coordination will operate in coordination with the Upper
Section provides for on-going coordination of Mississippi River Basin Commission.
not only further studies, but also im- The Legislation Section outlines the ad-
plementation of GREAT II proFosed ditional authority necessary to ensure im-
recommendations and any future recom- plementation of many of the GREAT II
mendations. The mechanisms for on-going recommendations, most of which provide for
coordination will help to ensure that the increased protection and/or improvement of
philosophy maintains a balance between water quality.
environmental protection and economic In general, implementation of the proposed
development. Recommendations numbered 8, programs and policies is intended to strengthcn
39 and 53, call for on-going coordination the ability of federal, state and local agencies
through the establishment respectively, of an to deal with long range planning issues and to
On-Site Inspection Team (OSIT), a Fish and diminish the irreversible loss of valuable
Wildlife Interagency Corijmiittec (FWIC) and resources.
an On-Going River !Iesouirce Management
Tea m (O R R MT ).

The proposed OSIT is a continuation of the
OSIT as developed and used in the GREAT II
process. The FWIC has not previously existed
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'The difficult we do immediately,

the impossible takes a little longer."

Air Force Motto

... if Congress would make a sufficient

appropriation, a colossal benefit would result.

Mark Twain

The overall goal of the GREAT (1, 11 and UMR, the GREAT 11 recommended plan
Ill) studies, collectively, was to develop a total specifies actions (where possible) or delineates
river resource management plan for the Upper studies and programs required as part of a
Mississippi River. The GREAT studies, in "total management plan". Recommended
conjunction with the UMRBC-Lock and actions were specified where there were enough
Dam 26 Master Plan and the UMR Main Stem available data to draw conclusions, identify
Level B Study more fully represent the alternatives and make recommendations.
cumulative efforts necessary to complete this Further studies were designated where enough
massive task. The plans developed by the data did not exist to draw valid conclusions
GREAT il Team are only a portion of this and identify alternatives. Many of the GREAT
overall effort to develop a total management I1 recommendations fall into the category of
plan. However, for the GREAT II reach of the further study.
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As the GREAT 11 recommended plan "Committee for Assessment of Regula-
contains recommendations requiring further tory Structures" -CARS.
study due to data gaps, the plan is essentially * Continuation of the GREAT II Team
incomplete. In order to ensure that the overall "On-Site Inspection Tearn--OSIT, to
GREAT goal of developing a comprehensive be chaired by the U.S. Fish and Wildlife
river management plan is attained, the state Service.
and federal management agencies must gather * Development of an "On-Going River
sufficient information to fill the data gaps and Resource Management Team"--

take steps immediately to implement the ac- ORRMT, to be chaired by a federal
tions outlined in the GREAT II Recommended agency and a state, initially the RII) COL
plan. This chapter explains the general and the State of loxa.
responsibilities that state and federal agencies * Development of a "Fish and Wildlife
must complete to further develop and refine Interagency Committee"-i-WIC to be
the UMR management plan. chaired by the U.S. Fish and Wildlife

Service.

The duties and procedures of tile UMRBC,
GRSC and ORRNMT, as recommended by

ON-GOING GREAT 11 (see recommendation numbers 53
COORDINATION and 54) are general and apply to the entire

recommended plan. These same coordinating
The overriding philosophy of GREAT was bodies could and should be used at an cxci

to promote and improve cooperative, inter- broader level to coordinate tile continued
agency and inter-resource working relation- development of a total management plan for
ships. This improved coordination and the UNIR through:
cooperation would better provide for system- a Organization and integration of tile
wide management of all of the UMR results and recommendations of related.
resources. Inter-agency and inter-resource on-going or recently completed studies.
coordination is especially crucial in present * Coordination of the initiation or corin-
and future societies where the increased pletion, of recommended studies, as they
populations and accompanying increased apply to the objective of developing a

demands for goods and services have total river management plan.

stimulated an increase in tile amounts and toCoorinanan al
* Coordination and analyses of tile data

types of uses that are required of any single gathered in aly additional studies, in-
resource. Where overlapping uses occur extra eluding a continuous reassessment of any
coordination is necessary to ensure that the additional data needed.
uses are compatible, and, it not, designed so as e Coordination of th1e implemtentation of
not to interfere with the other(s). specific-actions delineated by am of the

As the GREAT studies themselves come to a above.
close, the philosophy of interagency and inter- The responsibilities of CARS, OSIT and
resource coordination carries on. GREAT 11 FWIC, are specific to regulatory structures,
has designated the development and/or dredged material disposal sites and fish and
continuation of fi\e coordinating bodies to wildlife resources, respectively. The activities

oversee and guide the implementation of the of these coordinating bodies wotild be coot-

GREAT ii recommended plan. These are: dinated with the bIeRBC GRS" ard

* Continuation of the "Upper Mississippi ORRMT.
River Basin C(omnission" (and its Great Successful implementation of tile GRFAT 11
River Study Coinmittee)-UMRBC/ recommended plan depends upon early im-
GRSC. plementation of the recommendations in the

" Continuation and expansion of the Rock plan (Recommendations 8, 43, 52 and 53) that
Island District (orps of Engineers address these five coordinating bodies.
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PROCEDURES basis of their existing or potential authority.
The selection of a lead agency was felt

The GREAT studies are comprehensive and necessary by the Team in order to further
complex. Consequently, hard and fast define the iniplementation requirements of the
guidelines or procedures for implementation recommended plan and to eliminate possible
cannot be set. At best, implementation of the confusion as to the intended implementing
recommended plan can be discussed in two agency.
broad categories: general procedures and In many cases, the recommendations as
specific procedures. worded in Chapter 3 designate a group of state

General procedures can be thought of as and/or federal agencies as responsible for
those steps that a recommendation (or group implementation. In these cases, the overall
of recommendations) must follow in order for intent was to ensure inter-agency coordination
any agency to implement the recommendation. prior to implementation of a particular
General procedures are not dependent upon a recommendation.
specific agency or specific recommendation. Recommendation 53 calls for the
Rather, general procedures are those that development of the "ORRMT" to provide the
would apply to implementation of any and all mechanism for this coordination. A federal
of the GREAT II recommendations on a agency and a state representative are to chair
conceptual basis, the ORRMT. Uhe RID/COE and the state of

Figure 6 depicts the general procedures that Iowa have been designated as the initial co-
will be followed prior to and including im- chairs of the ORRMT, (FY81) and have
plementation. therefore been designated as the lead agencies

Specific procedures for implementation are for all recommendations requiring inter-
those procedures dependent upon the details of agency coordination (see Table VIII). In these
the recommendation and the agency cases the responsibilities of the RID/COE and
responsible for implementation. These the state of Iowa as lead agencies, are only
procedures will be defined by the lead agency those of coordination. Each participating
in their review and analysis of the recom- agency on the ORRMT will be responsible for
mendation. seeking the funding necessary to implement

any recommendations that result through the

DESIGNATION OF ORRMT coordinating process. The co-chair
responsibilities of the RID/COE and the state

AGENCY RESPONSIBILITY of Iowa may be revised by the ORRMT at any

The recommendations as developed by the time after their organizational meeting.

Team, require the following categories of COORDINATING/
agency responsibility: COOPERATING AGENCY

* An agency or group of agencies
responsible for implementation. (Lead A lead agency will be responsible for
Agency) "coordinating" information and plan

@ The agencies that the lead agency must development with the agencies indicated on
coordinate/cooperate with Table VIIl. Correspondingly, these agencies

* Any agencies recommended to serve as are expected to "cooperate" with the lead
participating members on proposed agency in the collection or distribution of data
groups or committees. Table VIlI and/or the review and analysis of the lead
summarizes these responsibilities, agencies plans for implementation.

LEAD AGENCY PARTICIPATING MEMBER
A lead agency is that agency responsible for Recommendations that require agency

implementing the recommendation. Lead participation on a committee or decision
agencies were selected by the Team, on the making group are displayed in Table VIII.
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IMPLEMENTATION Wildlife Interagency Commiteee (FWIC).
PRIORITIES Member agencies should include the GREAT

11 States and the RID/COE. Member agencies
Specific priorities for all GREAT 11 should designate an agency representative and

recommendations were difficult to determine request necessary appropriations from
because of the multitude of interests Congress or state legislatures for participation.
represented by the member agencies. Five The USFWS will be responsible for insuring
recommendations were selected as high that all FWIC activities are closely coordinated
priority because of their significance to the with plans of the ORRMT. All FWIC
implementation of other GREAT 11 recom- decisions should be distributed to ORRMT
mendations. member agencies for review and comment.

Recommendations 39, 52, 53 and 54, all RECOMMENDATION 52. The UMRB('ill
address the need for on-going coordination. be 5. T he information
Implementation of these recommendations is be responsible for utlizing the intormation
essential to the implementation of most of the gathered in GREAT 11 and in the Great II
remaining GREAT 11 recommendations and recommended studies to further complete a
are therefore considered "high" priorities, management plan for the UMR. The UMRBC

Recommendation 8 addresses the plans con- will be responsible for closely coordinating
tained in the Channel Maintenance (CM) plans and information with the ORRMT. The
Handbook. The Channel Maintenance Plans UMRBC will provide guidance to the ORRMT
received the largest single amount of study by from the broader spectrum of the entire UMR.
the GREAT Ii Team. The plans and studies of The UMRBC should be prepared to aid in the
the CM Handbook are also considered a funding of programs and studies as reconi-
"high" priority, mended by the ORRMT.

The ORRMT and other appropriate agencies RECOMMENDATION 53. Organization of
will be responsible for determining priorities of the ORRMT is crucial to implementation of
the remaining 51 recommendations. Agency Recommendations 9, 10, 14, 15, 16, 17, 18, 19,
comments regarding priorities will be provided 21, 28, 30, 31, 49, 50, 53, and 54. The
to the ORRMT. Special implementation RID/COE will be responsible for immediately
considerations for the 5 high priority coordinating with the State of Iowa to set up
recommendations are discussed below, the organizational meeting of' the ORRMT.

All proposed member agencies of the ORRMTRECOMMENDATION 8. The recom-
mendation calls for implementation of the are responsible for designating and fundingtheir agency representative. The
Channel Maintenance Handbook. The CM theiagncy ee setative theHandbook, among other things, identifies the organizational meeting will be to develop the
members and the operating procedures of operating procedures and schedules of themembrs nd te oeratng roceure of ORRMT. Further meetings will be called by-
OSIT, and the obligatory coordination with
the ORRMT. All agencies represented on the the ORRMT co-chairs to begin coordinating
GREAT 11 Team would be represented and implementation of the GREAT II recorn-
therefore able to participate on the OSIT. The mendations.
USFWS is responsible for chairing the OSIT. RECOMMENDATION 54. The co-chairmen
Agency participation on the OSIT is essential of the ORRMT will be responsible for
to its success as a body to aid the RID/COE in coordinating the development of a coin-
implementing a dredged material disposal prehensive computerized resource information
plan. Special considerations for im- system for the UMR. Member agencies of the
plementation of the dredged material disposal ORRMT will be responsible for participating
plan are necessary in the State of Wisconsin. in developing the system and for insuring that
For specific dredged material disposal sites information generated from within their
listed in the CM Handbook on Wisconsin agency is made available to the system.
lands, Wisconsin must seek legislative Funding for the data system will be the
exemption for those disposal sites which would reslJonsibility of the UMRBC.
presently violate laws and policies of the state.
REC(OMMENIDATION 39. The USFWS will
be responsible for organizing and chairing a
new coordinating group entitled the Fish and
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To safeguard the future of the Mississippi

River, it takes more than a plan. It takes

support from people who care. We are free

to choose-action or inaction, self-interest

or self-sacrifice."

Unknown



ACCOMPANYING "Barge Traffic lorec ast andDOCUMENTS Constraint Analysis for the GREAT II
Area".-Contract Report

"Relationship of Underkcel
The following list of documents are those Clearance and Vessel Speed to

prepared by or for the GREAT 11 Team. These Groundings"-Contract Report
documents and supporting references are "Commercial Vessel Safety-
available at the RID/COE and public libraries. Accidents, Hazardous Materials and
They are not intended to receive the same Double Bottoms"-Work Group
distribution as this report. Product, published in CTWG Ap-

I. Executive Summary pendix

2. Supplements to this report: "Impacts of Commercial Tran-

2 Channel Maintenance Handbook sportation-Bank Erosion and Tur-

* Environmental Report bidity."-Work Group Product,

3. Work Group Appendixes to this Report published in CTWG Appendix
" Plan Frulation A endieshia Aenx "Fuel Consumption Affected by

Plan Formulation Technical Appendix Channel Depth"-Work Group
& Addendum (PFWG) Product, published in CTWG Ap-

* Commercial Transportation Work pendix
Group (CTWG) Appendix pni
GCulurou RCTWouAen Wor"Impacts of Channel Maintenance

* Cultural Resources Work Group on Commercial Vessels"-Work
(CRWG) Appendix Group Product, published in CTWG

" Dredged Material Uses Work Group Appendix

(DMUWG) Appendix eCRWG:

" Dredging Requirements Work Group "Cultural Resources of the Uppcr

(DRWG) Appendix Mississippi Valley"'-Contract Report

* Fish and Wildlife Management Work "An Vrvew o te fe t
"Ail O\erview of tihe Effect,, of'

Group (FWMWG) Appendix Inundation on Archaeological Sites
" Floodplain Management Work Group Along the Mississippi River"-oc g ork

(FPMWG) Appendix Group Product Unpublished

* Material and Equipment Needs Work rDMUWVG:

Group (MENWG) Appendix "Waste lredge Material for

" Public Participation and Information Consti '-Conratei e or

Workontruction"-Contract 
Report

RecreatnWork Group (RWG) "State and Federal Restrictions, on
SRecreation Work Group (RWG) l)redge Spoil Placement In the Upper

" Sediment and Eroion Control Work Mississippi River Area-Work

Groip (SeC G) Appenrdi Group Product, published in part in

" Side Channel Work Group (SC'e) DMWWG Appendix
S ide ha Wr"Potential Market )emand forAppendix Irde aeili h pe

• Water Quality Work Group (WQWG) iredged Material in the Uppcr

ApMissssipp Ri' er A rea' -- Wo rk
Appendix Group Product, published in Part in

4. Work (Group Froducts and/or Contract DMWWG Appendix
Reports: DRWG:

(Please refer to tile appropriate w\ork "ield Sttdy of Sediment Transport
group appendix for a complete reference (laracteris,tic, of the Mis,,i,,ippi Ris ei
of the documents listed below,.) Near l:ox Island and Bu//ard

* PFWGj: Island"-Contrac Report
"Commercial Rixer Use"-Contrac "l-ield Sludy of Sedimem Irawnport
Report Characteristics of the 'i,+sisi ppi Ri' er

" C"W (i: Near Bu/,ard I,,land' -(cont rct
"Bridges in the (iRI-Ar II Area'-- Report

Work (roup Product "lanning of a I )emntonlrat on
"GREAT II Fleeting Area Sur- IProiect for Main (hannel I)ipoal of
vey"-Work Group Product I)redged Material"' -- (ont ract Rcpofl
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* |-\M\\W : M|N\V(:
"Upper Mississippi River Wing Dam "Great II l)redging Fqtuipment

Notching Study; the Pre-Notching Fish Re\ ie\N '--Contract Report
Study"-Contract Report PPIWG:

"Influence of Wing-)arn Notching "C;REAT Is Reaching ()u to the
on Aquatic Macro-Invertebrate in Pool People"-Contract Report
13 of the Upper Mississippi River- "GREAT Responds to the
The Pre-Notching Fish Study'-- People-- Contract Report
Contract Report "GREAT II . . A Summary of
"'A Classification of tile Wing and Public Concerns"-Contract Report

('losing Dams on the Upper -1980 To\n Meeting Report"-
Mississippi River Bordering Ioa'a"- Contract Report
Contract Report "GREAT II-PIWG Workshop
"A Classification of the Wing and Report"--Work Group Product

('losing Dams on the Upper "Phase B Report-I-Y '78'-
Mississippi River Bordering Iowa-- Contract Report
Contract Report ''Phase C Report-FY '79'--

''v\aluation of Physical In- Contract Report
formation Gathering Methods for the "PPIWG Executive Board Necting
Upper Mississippi River, Stages I and Minttes'--Work Groutp Product
2"-Contract Report 'River Currents Nevsletters--
"t-Fish and Wildlife Management Contract Product

\'or k (ron p Annotated *R\G:
Bibliography"-Contract Report "Recreation Use Projection and

"Literature Review of Fish and Needs Report -- Work Group Product
Wildlife Resources, Annotated "Boating Safety Analysis"-Work
Bibliography'" -Contract Report Group Product

"'Progress Report for Inflience of "GREAT !1 Recreation Facility
Wing Dike Notching on Aquatic Inventory"-Work Group Product
Comnunitv Characteristics in Pool 13 'Bibliography of Selected Literatttre
of the Mississippi River'--Contract on the River Recreation (Partially
Report Annotated)- -Contract Report

"Study of Fish in the Main Channel "Determining Means of Enhancing
of the Mississippi River Between R.M. and Maintaining Recreation Areas
500 and 513"-Contract Report with Dredged Material"-Contract

"Dredged Material Disposal Plan Report
Habitat Evaluation"--Work Group "Marinas on the Upper Mississippi
Product, published in FWMWG River: A Supplement to the GREAT II
Appendix Dredged Material Disposal Site
F FPMWG: Recreational Use Assessment"-

"legal and Institutional Framework Contract Report
Study of the Upper Mississippi River "GREAT II Dredged Material
Floodplain-for the Great (11) River l)isposal Site Recrealional User
Fn vironmental Action Team '' Assessment"-Contract Report
Contract Report "Follow-Up Recreation Survey

"Floodplain Delineation on Base Results to 1978 On-Site Recreation
Maps"-Contract Product, published Survey Results: A Stpplement to tile
in FPMWG Appendix GREAT 11 Dredged Material Disposal

'Standard Flood Profiles for the Site Recreation User Assessment"-
Upper Mississippi River"-Work Contract Report
Group Product, published in FPMWG "Monitoring the Use o f the
Appendix Waterways with Aerial Photography:

'Model Legislation"'-Work Group the l)evelopment, Testing and
Product, published in FPMWG Ap- Evaluation of a ('omptuer Assesser
pendix Met hodology" -Cont ract Report
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*SECNWG:
'Sediment Budget Stud ttd 1r hie

Upper Mississippi Riser, GRE.At If
Reach''-Contract Report

-Assessment of' A~ ailable I-eld
Sedimentaition D~ata Ibr GR[A I If
Watershed''-Coni ract Report

"Bed-load IData - Inpuhl ished
Work Group Product

*SCWVG:
-'A Stutdy onl thle 1:ftects of' lDi~ert in
Water into Upper Burnt Pocket,
Navigation Pool No. 18, Illinois, and a
Field Test of the Regression Simulation
Model Pre% iottsl\ D e\ eloped oni
Na~igat ion Pool No. 8''-C ontract
Report

"Fish C'ommnunit ies in Mississippi
River Side Channels''-Cotitract
Report

''Ljinmoog of' -Three Back waters in
Different Seral Stages iti the U pper
Mississippi Ri~ er''-Contract Report

"Factors Affect ing Fish Communityv
Structure and Habitat Preferences itn
Upper Mississippi Backwaters" -

Contract Report
*WQWG:

"'Desorption Of Po1lutants f'romn
Mississippi River Sediments in thle
GREAT If Stud& Reach" -Cont ract
Report

"Water Quality Assessment
Report''-Work Group Product

"Suspended Sediment Modeling of'
Dredge Disposal Efftluent inl the
GREAT If Study Reach -- Contract
Report
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GLOSSARY OF TERM S Clean Water Act Federal Water Pollution Control Act
as amended by Clean Water Act of 1977 (PL 95-217)

CTWG Commercial Transportation Work Group
CARS Committee for Assessment of Regulatory

Accretion Creation of fast land Structures
A.dsorprion Adhesion of molecules to a surface. Compensation Replacing or providing substitute re-
Aggradation A process of raising the elevation of a sources or environments.

surface by the deposition of sediment. Confined Permanent removal of dredged material
Alluvial Channel A channel whose bed is composed of from the riverine environment by enclosure in in-

non-cohesive sediment that has been or can be trans- permeable structures.
ported by running water. consenation The continuing protection and manage-

Alluvium (Alluvial Deposit) Clay, silt. sand, gravel, ment of natural renewable resources (i.e.. soil, water,
pebble. or other detrital material deposited by water, wildlife, forest), in accordance with principles that

A mbient Tile prevailing or surrounding condition. assure their optimum economic and social enjoy-
.-ltiaerohic Without air or free oxygen. ment.
Aquatic Habitat Habitats in the GREAT II reach sup- Contained The use of temporary dikes or earth works

porting aquatic species on the LMR. These habitats to control material and return water during dredging.
include the main channel, main channel border. COE Corps of Engineers. Department of the Army
tailwaters. side channel, river, lakes and ponds. and Cross-Sectioni (ofta Stream) That section of the stream
sloughs (see FW.MWG Appendix for further defini- at right angle to the main (average) direction of flow.
tion). Cubic Feet per Second (ft 3 /sec) A unit expressing

Backwaters A general term for off-channel aquatic rates of discharge. One cubic foot per second is
areas. equal to the discharge of a stream of rectangular

Batk The margins of a channel. Banks are called right cross section. 1 foot wide and 1 foot deep. flowing
or left .as viewed facing the direction of the flow. water an average velocity of I foot per second.

Barge A flat-bottomed vessel, usually nonself-pro- Cultural Resource This is a broad descriptive term en-
pelled. used chiefly on inland waterways, compassing any object, site, district, place. building,

Barge Tow One or more barges attached together and or structure which may contain or has been de.
either pushed or pulled by a tow boat. monstrated to contain data, information, or value in

Bed (Streambedj Tite bottom1 of a water course. understanding the human past.
Bed I,,at That part of' the total sediment load that CRW(; Cultural Resources Work Group

moves by rolling or sliding along the bed. DOT Department of Transportation. State of Federal
Bed Material The material of which a streambed is transportation agency.

composed. Desorption Removal of molecules front a surface.
Bencficial I se Site A site where dredged material call Discharge Same as "Cubic Feet per Second"

be used for productive purposes. Disposal. Open Water The disposal of dredged material
BD (Biochemical Oxygen Demand) The antount of on aquatic habitat

oxygen in \water which is utili/ed in the bacterial DSSTI' Disposal Site Selection Task Force
decomposition of ortcanic naller. Disposal, Thalieeg The disposal of dredged material

(arrving (apaciti Tile limit (it a natural ecosystem's into tile main channel.
ahility to sustain its inhabitants O)R tihe imaxmilul Diversitr. Species rhe number of different species oc-
level if vessel traffic econoinically or physically curring itt a given location or under a given condi-
supported by the river as deternined by natural or tion. )iversit has been directl\ associated with
mati-iiiade constraints ecologic stability.

(Channel I) Ilhe deepest ption otf a river bed. in Do'hi!e-l.,,' ag," Breaking one ti i ttwio sections
which tile itain current flows (2) A natural or arti- for lock passage, i.e.. 1200 fI00t low through a 600
ficial. clearly distinguished. waterway which periodi- foot lock
cally or conftinuousN cintaitis moving water. or I)ralt l)eptli bel u the waterhine that the vessel is
which forms a ciniecti,, link between two bodies subnmerged.
of vatet. Drainage Basin See "Watershed"

('Jtantttl . lhain tenan (t The tpc i a iti and repair of the Dredge (t Rivei btttomi atca usuall it tie mair
ticks atid dims, the repair aid/oir construction of chiannel delineated hir renitial of ac.crCted sedi-
channel contotl structures and the dredging and dis- lents.
pisal of materials frttm the Iain chintel and small Dredgedi Material The excaated itateial trot dredg-
boat harbors. ing operatitns (alsot soittites ictetled t as diedged

('01) (Chemtical Oxygen l)etand) A measure of the spoil).
anount of oixygen required tt uixidize organic and D.il3s'(; Dredged Material (Ises W itk Grittip
oxidizable inorganic compounds iii water. The COD Dredging A proess b which sedinents are retioved
test is used tot determine the degree of pollution itt a frot the bottom of streams, lakes, and cotastal
body (if water especially from industrial waste and waters, transported b\ ship. balge, i pipelitte, antid

waste treattnent plants. discharged in open watet ttr tn land
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D)R IQ'; tDredcging, Requirements Work Gr oup lio'ri rraph~ A graplh which shon imi e lilt2 it ts
E- 11tEvironmental Assessment as required b% N EPA chiarge of a iatercOtise over I inte.
EIS Enivironmental Impact Statement as required by lIidri 1 ic A scietice dealine vithI the 1p ilpe] Ile"s.

NI:,PA dlistributiom and circulatiotii of vi atcit
EPA Etnvironmtenttal Protection Ageici State or Fe- /0C Initetrial Okemsev Commuittee of GRI A 1 11.

deral ace ncr II It(Y). Land and Water (oiservation LIitnd Amint-
EQ Envirountetital Quial t i . As defitted in P&S: The istered bN IWIRS as ierant-inl-aid I P.L. ~-7

mnanagement, conse rva t i ot. preservation. creation. L tice A a tei -ret aingt earit imork Uise d it ci fit eC
restoratiotn or intprovettentt oit tile quality"i ot cer- ~ trat lwwithtin a specified at ea aloit! tile st ream1
taut niatutral and cultural r'esources and ecological or to preventI tlooding dute ito hight watet or %%i~s ss.
svstetits. Llie, Ntnral LIIos allui~al ridee adjiitit life eltatitiel

Entfrmnint ntal Threshold Thtat Pintt past whtich the of a st ream comt tpo se d it sed itmtenit de p0i ited I)%
en vironimetnt will riot retutrnt toi its original C0111.d1- f'lood water whtich Ithas i iscr ti wed~ tie hatnks Ifl thle
tion. cliattitel.

Fri Si n The g3roupJ oft processes wlterebi, earth\ or Lot iA nl ettelosed part itf' a c~atal.\s ater i . etc:.
roeck ttt erial is worttn ia3\ . loosenled orId issi ifved Cq ipeIfI))L with Iiaes so Ii at, tile waerleel aMi Ile
arid removed frot ati, part of' the earth's surfa ce, It clIatteed ito raise iir lowier boats frittiittle Ieiclit II
itnclutdes thle processes of weathIteritig. solult i on, c or- antiothter.
rosioti atdi t ratisport at ion. /,. ( J.Lies t o pe rat it- level I satn tis flat pil) .

Fiirri phicar ii n .A process ofitt c reasin it e ni nit levels Wai b (humit t Fi tis i Inldes III\i tile 11iirttiii of thle
anitd aqua tic plantit orow5'th Itit lakes or st reamis, river tftrotieli \%hIich tile fare cottittICIctall crafti cll

FDA)- F-ood attd Drrtc AXdtiitistratiotn operate. It is detittedI b\ ciiiitbitiatii i t \at 0tis
FL' , I Federal Fttergettex latiagettietit Agentic chltiel contrfol stitctiiies. t).Ittiaf teattitles. and
FR-i Federal Railroad Adtmitistratiotnt U. S. lDc- tiavicatJioti ittarkers. It hiasa iiiititit depth ofI little

parttnt of Trarispitatioti fet atid a ititiitti viidi of 300 feet.
I-117C Fish atnd WildllifeC lteramc\ Ciommitittee .tlI.\WC Material aiid Iqtiiptteit Needs Woks ('10otip
J-ls' MW; Fish attd Wildlife Mantagemtenit Work Group 1iiiztim Ii That platliliittu plieess ithi ( I )isiiids itt-
Flat Foil1 Theoretical base level that x\ ould be achieved pacts altoc-ether hi,1 rot takirie a ci taut act hutl il

in a daittried. pooled river at /ero flow, partIs of ati1 acttioni (2) iiiiiiti tilpact:s bL littttt-
Fli'cin, A1rea A perttta ttetit t tbcilit withItitt defitted HItt tIte de'-Nee (It ttiaetitiildC oIt lie 3ctio1 atid its

boutndaries used to provtide barge moiorinig service imtplemtetttation. (.1 3 f~tistetlie ittipact hts C-
atnd ancillary Itarbor towinmg iutder the care of, tile Iairitt. retbltt ti t restiirt1ti le affected eii-
fleetitng ilperatilt. loitetttari. aticltorirc iir tie-itic viritett atid (4) reilucitlic ifi liutatitig thle III)-
oft of tows iii trattsit and under the care of' the pacts over tittie b\ replaiciitc i luslii stiltitte
Ii tie -lauil towboat is itof ti in~I de d resott rces orl eti vtrfi Ilel t

I*Hi i dplajt A- st rip oft relafiivel v stn ooth l antd border- .\'L) N a tialI I coltttil ic I e ye ip in cii. t.\s de fited titl

ft,-, a streamt. built ofl seimntt carried by thle Streaitl P&S: Iteasintg tile value oft the tiation's oiutptut (it
atnd dripped itt thre slaick wvater beyond the itnfluetnce tods atnd service,, atid itiprovitig ntatiiinal Ccloililic
of tlte swiftest cirret. eflicietici,

/IYi; Fbiidplaiti Mattagemtent Work Group .VLPA Nat iontal Fttiriiii al poll,:\ ActI WI 1) 1 -
l/iiiibat' A- part iif thle flitodplaiut which, toi facilitate 190). Act requires fedctal agetictes to prepaie it)

lie passage of' floiod water, is kept clear ofeenuti- itmipact statcetent oii all pt ipi sedi act im s wlichI
brances. would l igttif'icattls a fleet thle qttalit\ i1 Ite etuvttit-

I-*/,i%%- The motv lemt ent tttwater doiwnst rcarm. tttent

I-lu tial Of itr relat intg fto rivers. A' t( )/fill His t iric Pi s 'ti, M ,f Ii t IPub Ii c I -i \\ Sti-uti
(;toipli rplth gin~ The stud\ itt' the fiorm of thle cartm's appritved O)ctiibei 15. I06. ati *'t III establlshl

surface. prograttt for[ thle preseridtiiili ut aidditiittal liistiiiic
(415 Geographic Itfiorimatitin S\ stett. prioperties iltth ltitthit tile Natiiitu andtil i iliet pill.
,R I , I T G reat R tvcr Fti vi rotitien tal Actitotn Teattm. Pit5SS.
(,SC (;real River Stnuth ('utttttittee itf tite L 'M R II .\PI)S National Pitillitiomi IOischat "C I fitilti1aliti

(;tuid'll-al A m Ctitlsiit ift a luck that providles grlid- Systemt.. Attatiotni.]] 'sstetti iif ii stCee dtschiatce
anrce fotr approtachlin ig vessel kandi pe rtmits tmtootrintgi permits rcqit ed by Sect iont 402 tit iflte ( -lea i Water
fo r breakitng arid tmakitng titws for double lockages. Act.

IHU Habitaut Unhits Isec Mitigation sectittn ilt the CM .'auital Ri'ist'ro ifstoic Plaices A ievism t'iifdis.
Fflardbitk tricts. sites, bitildinges. strtictites atl iibtCts it Ira-

blURS IHeritage Ciotservationi Recreatiott Service. U'.S. tiottal. state or local signlificanice ti .\tei ]it hs-
Decpartmecnt of file Interior fury. arCbte-tijre. arclijjeiiiicv. ani ctureICIJ t Ia ts

llvilraiis Thme s cice i f' laws gotve rttintg water or ex patndied ant ifn ttainteid h% tilie SCi ietal (r til te
oitier liquids in mnotittn anti their applicationts fit itterior untder atitfmuirit. itt Sctti 2(ltit ifle
engineering. Ilistitric Sites Act (itf fit3 (41) Stat titul. I Ii I S C
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4(,1 ianrrd Set I I 10I( I I iii or t itr matrrrr I lis for i S/ih 0 wror'l All departures frrni tire train chrannel
Pirese.rc~trttt .\ rlnerrrt i liinetd triuli 3 ' FR and trlain chianntel border in) xsiiclr there is currenit
Par od durfili! trOrrilal river stage.

\,I Ie,,I 'WIW0 1)doo Sante1 as -\ai (iratirrelF exep .1f(; Side (Channiel Work Group
thart it arlsor iilitles llatural orl miani-made auI'al Sloughr lDeiartule tromr tile iraiti cliairirel or a side
Chaitrels used it-% either o~irrrr r l ecleatitrral chanrinel inl wihich there is little Or no0 CUrrent during

trol rual r iver st a-es.
\ a reit ''i / H I l depth p1Oi dCi ftl Niate flAkiga- .V(y Soidl ( rnSera ionj Service. U. S. Depart illet of I

tioti h\~ \esseis \k ith a ,i\Cfn thant. Ag I iCII LItue.
\aru,'ati~ i th dIi lieM din pr ox ided 101 'Sate paSsa _Cc Sniiec The he igiht o f a Water St :ae a bove ani es tab-

oft vssels \'titi a~ e,~li dialt. lisired datum plane. Also ge height.
.( ) (-(1 \m irl (elitral 1)iisitn ('(lps (i'1:Fngineers, NfiORx' State Contprehensive Outdoor Recreation
D eparrnren t 1ue Am?),r Plant under tire provisionts of' L AW'ON.

OII I(f-Site hispecto it i e alit S1I11() State I list one Prese rva tji Officer TIlre offIlcial.
OnA'hf (fi-oitre Ritser Resource Maniagemrent Tean wint is respotnsible forf adiriteringe tire National

0)Icr0t-I0 lPV-tleirre Diredgirrg aliow\kairces ret~kirid for Hlistoiric Presersatin Act Witiii tile state, or a ie-
adxariced rrairrteirlarce dredgJiru'. cirainnel aligtrrrrltt Si'girated repreSeirratie airtrolied to act for tire
di edsjrg , L fe, acs surw arnd mirn for tile class of* State I listiiic Presersatioti Officer. Tirese officeis

\e~lursrrr tile protect. \\3\ axe on -hailrts are appointed pursuant tin 36 (FR 1 .2 lit, tlie Go-
arid otirer JII0\kJarrce. rCLTSsars Ito at ord Sate tax1\i- xerrror of1 tire starte.
Cation. Pariderrricressrrtirsecee Stoskpoit Sit' A disposal sire where dredee'd riadtCrial

tire depthsN recessai\ ro proxide for sate Irarigatuirr. is teirpoir~iil\ placed uirril it is reiroxed for beire-
ilot' Operat1or ~ 01 j riotor vessei syiri corntrois tire ficial Ilse.

essel's rrr txe tieiis. Sitrui% r. (h/iol Rcs, oupuc A fi eld a0c0ii o ir rici r it-

PR/ Pl Hairllr r1rr11a.roir Repolir - alrrarior arid Pre- Cares. idenitifies, allod eaILrratCS Cuilturai resourc:es: it

paratiorr lask I kiirc is iririrmailx designed inr adafice ard reports of stin-
/'/lt( Plair orrrrrlatrorr W1ork (-ot ~ y are rom l made as part of't ire drocrinen tat ion

P0.I Hlair-of- crrrrof, tire srrrxe',\
NP PokciiiorirI.rt ed ii iplI I re r.Srus/rc rdtl Li. at Sedimiserrt irate rial tranlsporte. cill i tire

l'&N Pritreiples & Standards establisired b\ tire Water xxater corlurrn.
ReSOir r esCo tic116 Illii Federal Re cis icr, sofi. 38. Dr. Sug'cnSl olids A rreasrj re of 'ftire airourints otf sroli ds
1 4. Septemrber 1073 sliirl are irr tire water colrumin.
IIt;Puiblice Parr icipatitri anrd Infrormtationi Work !ailivaici Tire water treated just dowirsireati fromtr a
Grorup irv draulic Structure Onl a Sti-Calir (i.e.. a dair I.

RRi Regrionral Responrse Teamr I see FWMWG. Apseir- Fcr-rcstrirrl H/abritat H abitat suipportinge terrestriai
dix \ orrsrdttt species. lit tire GRI-AT 11 reach these irase beer) ties-
I/'Rerroxed frotir Flood Plainr eihied as inrcludinig tire forllowinrg: wetlanrds. loiwlaird

/x' 1 Riser Mile retereire fririt atllir tire riser tiai- hrardwoords, .arieiiltral fieldIs, lCees, Old fields,
\\eL or rat-is path-. Oti tire NIMR Ilreasured ipl- irrossed crass. breached levee, dredged mraterial anrd
strearr tri tlie conrtlretrce xvillr tire Oltiu River. dexelrC011d areas (See (irairitl MalAitrtrare 1laird-

A'rrl- J1it4111/i Tie di itantre lie tweeti vegetated haniks borok for mii ore mrrpie te des ri ptio o tftirese I pes ).
takent pet perrdicrlarr to tire cetieral direction oft flirw 7t/ilwre Tue litre rilloirwtr tire deepest part of Ia
in tire river. st reanibed oir chrannerl.

R'11) CO R)of c k sia rid D iStrtIlt rr OpS Of 1:I i re S T/irrnal Iliic A discrete tihree-d imirenrsiirnal area of'
fepaliireit oft tire Ami hi-~ieatedl ivater vitirhit a river, lake. etc.

Stxr,mw So lid riraiCrial. lurtir ineral aind hirgaii. T 'inre Numb i er orf' t oils of' freight carrie d irl a vessel.
tat is ill MSiMSeiirt. is hiilUr trairspirrCIed Or hras passintg thrugir a lock.- or iairdled ))\' a terminral.

heenl movted hii its site iii torigitn bN air. xvater. Tnrbiiti Tire Crrirditior of' a liquiid due to forle.
-ravit tir icc arid ihas ctomte to rest oiirttre earth *s visible mraterial ill surspenrsiuon whrichr imtpedes tire
srrfae either ahbrve rrr ibelow sea level, passage Oif light tirrorugi tire liquid.

S1 (I itt; Sedimntett anid Frtrsirri Cotrol' Worrk Grrrup UV'R ti.pper- Mississippi River. Tire Mississippi River
Ntt/rorcn iut/aic Tire qrianfitx (t'f sedititent . Irca- frormr Cairn. Illinois tir tile head orf nravigatioir in St.

sred Ill dlr, \\eitht r r \ volumtie,- transpoirt ed Paul. Muirnesorta.
th rouigih a st rcami cross-sect ioni irl a givein tiire . CUR(R/ Uppe r Mlississi pp i River Basii Crromimrissiotn
Inlru des bedilotadl anil suspenitdediload . A state ailloi federal partnie rsiip orperatitng unrder the

.k;(1/iC1'Cr(/ I A crAin System orf' lirckinig t worr or more U.S. Water Resorces Counirciil.
to is fi n ie diirectimon beforre lrcking ilr tue reverse UJIRCC U.pper Mississippi River Coirservatinr Coin-
irectuin tor acirieve inir rea sed loc tecfficieircy. - ritt ee. A partnie rsh ip of' state cronse rva tioni agenires.

Nitring Tire creation oft a shtalluow area by a saitd I'MR i FIR Upper Mississippi River Wild Life aind
wave trr bar . Fish Refuge.
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U S(G U. S. Coast Guard. U. S. Department of Trans-
portation

ID.-I U. S. Department of Agriculture
USJItS U. S. Fish and Wildlife Service. U. S. De-

partment of the Interior
LSGS U. S. Geological Survey. U. S. Department of

the Interior
|IQJI'(; Water Qtuality Work Group
ltater Surlace Prtile The elevation of the water sur-

face at a series of points along a river channel.
WES Waterways Experiment Station, U. S. Army

Corps of Engineers, Department of the Army
Jatershecd The total area above a given point on a

stream that contributes water to the flow at that
point. The entire region drained by a waterway.
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