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Executive Summary

‘The Material and Equipment Needs Work Group (MENWG) diifered from the other
GREAT II work groups in that no final recommendations were produced. The

primary function of the MENWG was to provide data and introduce ideas to the
Plan Formulation Work Group (PFWG).

A contract for dredging equipment review was let to Battelle Memorial Institute
in Washington DC. The Battelle research staff concluded that hydraulic dredges
were superior to mechanical dredges in all GREAT 11 applications except for
possible emergency work where local mechanical equipment might be leased for
short periods. Battelle did detailed analysis of both pipeline and barge
transport, either of which might have application in the GREAT II area. The
costs of increasing present pipeline capability by several miles or providing
a barge transport capability were shown to be 4 to 8 times 1979 figures for
dredging in the Rock Island District.
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I. I[NTRODUCTTON.

1. The Mississippi River gathers run-off from 31 states and two
Canadian provinces, draining 1.5 million square miles. It is the third
largest watershed in the world, flowing 2,50C miles to the Gulf of Mexico.
Millions of people live on its banks and draw life from its waters. Over five
hundred kinds of animals live among the diverse plant communities that thrive
in and along the river.

2. Man., in his progress, has put the river to nmany varied and sometimes
conflicting uses. The pressures of man's use are feared to be degrading the
environmental qualities of the river. More information is needed on the
complex interactions of the river's resources and thece resource reactions to
man's activities on the river. Whenr this information is obtained, it can then
be used to determine where problems exist and the alternatives available to
man to solve these problems and coordinate river uses to minimize conflicts.

A.  Study Authorization and Develojpment.

1. In response to increasing public concern for the environmental
quality of the river the Great River Study was authorized by Congress in the
Wate: Resources Development Act of 1976 (PL94-537). This legislation author-
izes the U.S. Armv Corps of Engineers...” to investigate and study, in
cooperation with interested states and Federal agencies, through the Upper
Mississippi River Basin Commission, the development of a river system manage-

ment plan....”.

2. The total study program includes three Creat River Environmental
Action Teams (GREAT), which have the responsibility for the river reaches from
St. Paul/Minneapolis to Guttenburg. lowa (GREAT I). Cuttenberg to Saverton,
M:ssouri (GREAT II1): and Saverton to the confluence of the Ohio (GREAT III).

i 2, The study progr=ms and recommendations of the three GREAT Teams
will be brought tugeillier into a river manapement strategy for the entire Upper
Mississippi Piver. The goal of the study is to present to Congress and the
people a river resource management plan that is, above all, realistic - a plan
that is technically and economically sourd, socially and environmentally
acceptable, and capable of being put into «ction within a reasonable period of
tine.

B. Study Purpose and Scope.

1. The purpose of the GRLAT 1] Studies is to identify and resolve
conflicts resulting from separate legislative actions of Congress which man-
dated that the Upper Mississipppi Fiver be managed in the national interest
for commercial navigation and as a fish and wildlife refuge.

2. The concept of the study originated from a need t. coordinate
the maintenance activities of a nine-foot navigation channel by the U.S. Army
Corps of Engineers trom Guttenbery, lowa, to Saverton, Missouri, with other
river uses. GREAT Il was founded because c¢f increasing concern by conser
vationists and the general public over the lack of information available about
the impacts of U.S. Army Corps of Fngineers channel maintenance activities on
manv kev resources of the rivers.




1. The scope of the GREAT 11 Study is directed toward developing a
river svstem management plan incorporating total river resource requirements.
CREAT [1 was orcanized early in fiscal vear 1977 (October 1976 through
September 1977) and is studving the river from Guttenberg, Iowa, to Saverton,
Missouri,

C. Study Participation and Organization.

1. The GRFAT II Team is composed of representatives from the
following Upper Mississippi Basin States and the Federal River Resource-
oriented agencices

State of Illinois
State of Towa
State of Missouri
State of Wisconsin

.S, Department of the Interior - Fish and Wildlife
Service

U.S. Department of Agriculture - Soil Conservation
Service

I'.S. Department of Defense - Department of the Army -
Corps of Engineers

'.S. Department of Transportation - U.S. Coast Guard
U.S. tEnvironmental Protection Agency

Upper Mississippi River Conservation Committee (ex
oficio)

2. CGRFAT 1I is organized into 12 functional work groups and the
Plan Formulation Vork Group. Fach work group is to accomplish the study
objectives as thev relate to the work group's functional area and as directed
by the team. \Vork groups are composed of persons having expertise and
interest in the work group's arca of study.

3, This report summarizes the concerns, objectives, activities,
conclusions, and recommendations of the Material and Equipment Needs Work
Croup as they relate to the GREAT 11 Study area.

D. Material and Equipment Needs Overall Obiective,

The overall objective is to define equipment capabilities necessary to main-
tain the total river resources on the Upper Mississippi River in an environ-
mentally sound manner. To do this, the following subobjectives are
identified:
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1. TIdentifv and evaluate all known types of dredging equipment
appropriate to the area of CREAT 11,

By

2. Develop cost data for the identified dredging equipment.

3. Investigate technologically advanced methods and equipment used
in the dredging industry.

F. Material and FEquipment Needs Work Group Organization.

1. The Corps of Fngincers is responsible for the chairmanship of
this work group and for the preparation of all documents generated.
Representatives from all state and federal agencies associated with GREAT Il
were invited to participate.

2. Mectings were held periodicallv. as the need arose, to develop
work group plans of action, to undertake studies, to review products and for-
mulate recommendations, and to provide input to other work groups and the
GRFAT 11 Tean.

IT. PROBLEM IDENTIFICATION,
A. Study Process and Description

1. Once the twelve GREAT 11 functional work groups and their
overall objectives were formulated, the work group members began to identify
public concerns, use conflicts and other problems related to their overall
objective and area of study. A work group's list of problems was composed of
those problems identified in anv of the following ways:

a. The problem was identified in GREAT 1 and was applicable to
the GRUAT 11 area.

b. The particular work group recognized an existing problem
hased on existing conditions.

¢. The particular work uroup recognized a potential problem
based on future proiections ot existing conditions and trends-

d. Other work groups identified concerns relating to the par-
ticular work group's arca ot studv.

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

f. The public expressed concerns and problems to a particular
work group through the public participation and intormation work group (ie.
town meetings- houscboat trips: ctc.).
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2. These pronlems were compiled into a list to be evaluated by the
particular work group for their relevancy to the study: the urgency or cer-
tainty of the problem: and the potential for resolving the problem within the
time-frame of the study. Certain problems were eliminated from further study
based on criteria guidelines developed bv the Upper Mississippi River Basin
Commission in 1974. The list of remaining problems was then prioritized by
the work groups. (See Plan Formulation Wwork Group Appendix for the listing of
these problems.)

3. The results of this screening process were put into tables and
displaved in the Preliminaryv Feasibilitv Report.

4. Once the work groups had developed a set of problems and needs,
they formulated a list of objectives designed to address and, at a minimum,
partially resolve their problems. These obiectives were then used to identify
tasks and/or studies which the work group needed to accomplish in order to
identifv the possible alternative solutions to their respective problems. The
problems, objiectives, and tasks therefore represent the plans-of-action each
work group used to derive their final conclusions and recommendations.

5. The conditions, both existing and tuture, which were used to
identify a work group's problems are discussed in the following sections. The
vear 1979 was chosen as a base point for existing conditions, and a project
life of fifty vears was used to predict future conditions. Attachments 1, 2
and 3 summarize the plan-of-action for the Material and Equipment Needs Work
Croup.
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STATEMENT OF OBJECTIVES

WORK GROUP  Material & Equipment Needs

OVERALL OBJECTi+E: To define the equipment capabilities necessary to
maintain the total river resources in an environ-
mentally sound manner.

SUB-OBJECTIVE:

1. To identify and evaluate all known types of dredging equipment
appropriate to the area of GREAT II.

2. To develop cost data for the identified dredging equipment.

3. To investigate technologically advanced methods and equipment
used in the dredging industry.

ATTACHMENT #2 6
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. ta T canditions,

. he Pock Ioland District Corps of Engineers currently owns no
trodeinge cauipnent . e dredeine that e accomplished vearly throushout the
Sietrvict iy o Jdane Byvothe wer o the Jdredeing equipnent owned and operated by
the UL tand Vistrict torps or Inwincers,  Most of the dredping is accomplished
Seothe co-inet bedroulice Jdredec Villian AL Thompson,  Added capability is pro-
Sided to this drodes by othe use of the Booster Punp Mullen, Operating topether,
the s Lwo jpieces of ccuipnent car nove 1,000 cubic vards ot material per hour

ind move it e to te, rd Vet trom the dredee site,

. Material othat o is punped tron the channel by this combination
o dredeine cquipnent ie oa slurry consisting ot about 107 solids. It is
rurped at o rate o approxicatcdy 250000 eallons per minute. A hvdraulic
Ay il operate most o otiiciortiy when it ocan bury the cutterhead into the
ace ot the cat ot depth ot gt g ;toone and a balf times the pipe diameter.
Goeatse ol toe sl o tace of cut ususi !y oencountered (1Y to 2') and the large
ive ot the cutter bead on the Thonpson, the oificiency of the existing Corps

coudpont is ocomewiat Tinited.

]

. Other ccouirment available rronm the Sto Paul District is the
Urodee ubucue s which is a 12-inch hvdraulic dredpe with 2,500 fect of
tloating pipe and 1,000 Yeer of shoreline pipe. This dredee is primarily used
or Jredsing small! boat harbors and access channels. The Derrick Barge Hauser
v atso available ‘rom the St. Paul D'istrict. This is a 4-cubic-vard deck
Sounted crane dredaec.

e Presontliy. the e¢xisting Corps equipment capability in rela-
tionship to CPFAT [T selected disposal sites is inadequate. The Corps
cutterbead dredecs are limited to a naxinum transport distance of approximately

Vo teet,

S, The bnowledee of oxistine couipnent and technology for dredging
Seitable trorr o aunber ot sources. Al Corps of Vnoineers existing dredging
conirment iv Tisted in FPOI125-2-1.  This Corps panphlet lists all civil-owned
A —operaty Joitens of floating plants emploved on civil works activities.
t oo o comyplete catepory index and an alphabetical-numerical listing of
ayoplants croving principle dimensions, capacities, ratings, special
cion ot o rutio cell letters. date of construction, district ownership, bridge
ooarsno e reculrerwnts, and other pertinent data. This pamphlet is available to
e N creratine avencies performing civil works functions. Concerning pri-
cate dredeine ccuipnent, contractors' dredging equipment on inland waterwavs can
o round in the Inland Yiver Guide which is published by the Vlaterways Journal.
vy twe jublicationg basically list all available equipment to do dredging on
cotend waterwavs,  The above sources do not, however, provide the capability to
oty compute cost data for dredeine and disposal operations in the GREAT 1!

e,




6. Material dredped in the GREAT Il area is primarily glacial sand
with a high content of heavy silica components derived from Pre-Cambrian rocks
of the continental shield areas to the north of the GREAT 1l study area. This
sand, along with gravel lenses and silt/clay overburden, fills the bedrock
basin ot the Mississippi River to depths exceeding 100 feet in many areas.
Sedimentary rock outcrops are rare, but cause severe problems where they exist
as in the area of Rock Island, Tllinois. Glacial boulders likewise interfere
with dredging operation where they exist, as do logs and tree stumps.

Tributary streams provide sand to the main channel at about the same rate

that it is eroded and moved downstream, so that little overall accretion or
depradation occurs. Dredging is usuallv necessary in areas where stage fluc-
tuations have produced temporary transport imbalances or where chronic velo-
citv losses occur due to broadening or the channel or dissipation of flow down
side channels. Problems also occur vhere the maximum tributarv sand resupply
is not svnchronous with main channe! transport capability.

7. 1In terms of geomorphological science, the most rational dredging
strategy is one in which the natural regime of sand movement would be
disrupted as little as possible. This would usually consist of moving sand
from crossing ridpes to downstrcam pools or ad‘iacent deep water areas. In the
reaches south of the GRFAT 11 area, this is the normal practice.

Mie to the attractiveness of the sand for recreatinn beaches and due to the
preception that mein channel disposal might be contributing to dredging
problems downstream, traditional practice in the CREAT 1I areas has been to
dispose of dredged material along shorelines or in wetlands. Federal, state,
and local agencies, including the Corps of Engineers, have observed that such
disposal has reduced or destroyed aquatic and wildlife habitat. With the
advent of GREAT I1, disposal sites have been selected by teams which represent
the various governmental interests. Fxtensive long-range disposal plans have
Also been prepared. These exceed present equipment capabilities in many

cases.
C. Projected Conditions -~ 2025 without action.

1. As long as the Mississippi River is used tfor commercial naviga-
tion. dredging will be necessary for continued maintenance of the navigation
channel. Future volumes of dredged material are projected to decrease
slightly since the depth of dredging has been altered somewhat through the
ongoing GREAT effort. The U.S. Army Corps of FEngineers will continue to give
consideration to comments from fish and wildlife agencies and will be subject
to increasing legal constraints on dredged material disposal. It is expected
that the inherent conflict between the economics of maintaining a 9-foot chan-
nel in the Missisippli River and its water quality implications will continue
to remain unresolved. Barge and recreational trafiic will increase as will
impacts on fish and wildlife attributable to these acts.

2. Advances in equipment technology will continue over the next 50
vears. However, the existing technology and existing equipment available
appears to be adequate to dredge and move dredged material to almost any
selected disposal site, but economic considerations set practical limits. As

9

s Y -




new couipment hecones available, this intornation can be used in the deter-
nination ot vhat tvpe of new conipnent should be purchased. It econonics
renain the deciding tactor, the Corps will probably continue to dredpe with
the existire tvpes of couipnments  Therctore, equipment with the sole purpose
a1 removing dredeed material teo sites out of the floodplain or across wetlands
vould not be accuvired unless externallv=-imposed disposa! regulations inter-

Tere.

T, Federal Tawse which retate to eccuipment accuisitinn and use have
been desceribed in the CRVAT T study and atwso in the CREAT 1 report.  he
Callowine intormation on the Teval iramewnrkx and constraints on dredeing has
been taken tron the CPEAT T Pravt YMaterial and Ecuipmient Needs Work Croup
Appendix Jdated Spril 1070,

LYOAL FRATICRY AYD CONSTRATITS MePATOR T OGN PURCHASE 0OF DREDCES AND

DRIDCGINC BV TPMENT

Peeinning in the mid= to lati =10k 's controversy developed over Corps
ve, private industry dredgine.  The dredeing industry oprosed the Corps plans
to replace several older dredecs and build several new dredges claiming the
villingness and, it the work was oitered, the ability te acquire the capabi~
litv to do the worxk of the new dredues.  The Corps took the position that its
responsibilities could not be met without its own dredaing fleet.

The Pouse Committee on Approypriatinns stated in ite "Peport on the Corps
of Tnrineers FY 1973 Eudget Request” (Vouse Feport 92-1151):

"The Committee has placed a noratorium on all proposed plans
for replacement or nodification of dredges which are not
rresently under contract, including hopper dredges, pending
the compretrensive studv of the national pipeline dredging
recuiremerts which the Peputy Secretarv of the Armyv for
Installations and Pousine hes agreed to undertake pursuant
tn the recommendations of the Ceneral Accounting Cffice in
‘e report on Mav 27, 10727

In cunmary, the GAO repsrt outlines the Corps' alternatives
tor accoaplishing the dredoing workload., including.

('Y maintainine the curreert level of ¢ffort vith existing
Corps tlant, (2Y raking over a larger share of the program
by oxpanding the Corps plant capability, or (3) curtailing
the Corps role and/or petting out of dredging completelyv.
The Comptroller General also recomnended that the Corps of
Fagincers sbouid furnish the results ot its comprehensive
study to the appropriate Congressional legislative commit-
tees tor their consideration in providing guidance as to the
federal role in meecting the future national dredping
rcauirenents.”

10
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The Senate concurred with this statement (Senate Report 92-923) and added:

". . . (that the) comprehensive st-dy must include
consultation with the dredging industry, including their
views and recommendations on various alternatives for
neeting the national dredging requirements.” '

This study was commissioned by the Chief of Engineers and is the "National
DPredging Studv” bv Arthur D. Little, Inc. it is often referred to as "The ;
Little Report.” It was conmpleted In 1974. '

From the results of this study, the Chief of Engineers concluded that a
program to solicit bids for work traditionally done by Corps dredges was b
desirable. The program would determine the interest private industry had in i
doing the work (TOM - test of the market) and the capability of the industry i
to do the work at reasonable prices and on time (ICP - industry capability
program). The Corps already had authority to develop these programs. The
details of the ICP are presented in a later section.

The moratorium was of considerable concern early in the GREAT I study because ]
it specifically "placed a moratorium on all proposed plans for replacement or
modification of dredges.” Therefore, GREAT could not easily recommend new or
different dredges and the options were severely limited. A recommended plan *
that included a new or different dredge would have considerably less chance of
being adopted than if the moratorium were not in effect. The Team and work
group decided to proceed as if the moratorium did not exist. If a new or
different dredge was needed, the justification would have to be strong enough
to overcome the constraint of the moratorium. In this case, a backup plan
relying on existing equipment would also be developed to meet the GREAT obiec-
tives as nearly as possible.

The moratorium did not significantly affect St. Paul District operations. The
District acquired the Dredge Colorado from the PBureau of Reclamation during
the moratorium with the specific approval of Congress and the Office of
Management and Budget on the condition that it will:

1. Be used only as a booster unit for the Thompson.
2. Not be converted to a dredge.
3. Be rehabilitated by St. Paul District.

Public Law 95-26°, discussed later in detail, also lessened some of the
constraints of the moratorium. This law describes a "minimum federally owmed
fleet” of dredges and states that this fleet "shall be maintained to tech-
nologically modern and efficient standards, including replacement as
necessary.” This law removed the need for GREAT to develop an "existing
cauipment” plan except as a tool in plan formulation.

11
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The acaquisition of pew drodges direectly is still not provided for under
1
1

current legal restraints.  Therefore, GRFAT rlans which include a new or
ditterent dredee nust dlso determire and evaluate the future use ot existing
plant.

TEDUSTRY CAPAETLITY VROCGRAN

The oricinal intent o' the 102 (Indeetry Capability Prouram) as proposed by
the Chief of I'noapcers wvas to deternine the capability of the dredging
industry to pertora, a4t reasonablc cost and in a tinely nanner with hopjer
drodyes and sidecasting dredees, the dedging done in the past hv the Corps.
The use of cutterhead. dustpan, and nectanical dredees vas added,

feveral neetines were held witt industry representatives to discuss details ot
the progran durineg the dovelopnent of procedures.  Sipniticant ditterences in
cost accounting, labor commitnerts, vace and salary policies, overlicad expen-
ses, and stattine charves were identiticd between Corps and industrv jproce-
dures.  These diftorences called tor substantial chanecs in the estimating
rrocedures used by the Corps for work done under tive 100, The new accounting
procedures are Jdocunented in Corps reevlations FRO[LUO=2-12000 TR 11RO=2-% 7
and U'P 1125-2-15,

In the past, the irdustry and Corys relected dredping profects tor the 1CP
throuegh a complex scrics of steps.  The industry began by indicating interest
in biddine on particular iobs. Thte Tistricts sent lists of these sites t.o the
MPivision offices. The Divisions forwarded these lists to the Chief of
Fngineers after attenpting to packape the work irto easv units tor biddinu.

Cn the basis of the tvpes and anounts of work, the Chici of Fngincers al'o-
cated TCP dredging to the Nivisions. A minimun ot 25 rercent of Corps
dredging nationwide was to be available for contract. The selection of 3obs
to be advertised was left to the Nivisions.,

In practice. the DNivisions have reserved (not advertisced) enough werk to keep
Corps-owned plant active even if some of the work had been listed by the
industrv. The rest of the dredoing was then combined into units tor bidding.
The contracting was handled by cach District.

Tn coastal areas and harbors, shoals develop sloulyv enocugh so that contracts
hased on unit cost can be developed and precontract survevs are accurate
enough at the time of dredping to he reliable for pav cuantitics. However, on
the Uprer Mississippi River, shoals can develop much faster than the 30 davs
neceded to advertise a dredgine contract. Also, the volumes of dredging otften
change right up to the moment of dreduing and a unit price or lump sum
contract becomes verv unwieldv. Therefore, this section of river was exenpted
fron the policy change for | vear. For the 1080 dredging season, St. Paul
District plans to advertise a plant rental contract with standby pavment pro-
visions,

12

.,T._-'“ - —




PUBT L LA w0 e

Jublae Poaw 95 N
TR N SR 1}
Aod it ied by

oo rn oand ot

toparto oot tynoe

thae .

Mal gl et
M ll!“‘{"\\‘. ' i Y
. O

b ti v 1
t it Bt
'[\-""l ‘l 'l‘ A}

.. "N

CUaTe bIne a0t
wt ot '.»:»,!; o
Foew Ietand Vet
tras e ed e sy

Vavored o me ey

PEAT, mrain b

Voar tel i -t

i robiomna oy

0

dredviney operati

»

. n
Adoauicition, Yas
addre s iae ) i
tovether as one
the oexisting Cor
ot dredeed nater
cnvironmentally
to address,

Uoboeae st takes the T

et standare s includiag

cly tie cary s e direc ty

rive the RiAD o, F07

et et fried

Corstoriue o et

oondteuate cov ey s

Yoo N \'Hu.c“.\ l

' .

1w N CMa 3 e
gt ,

Mivapce s i dredoine

SUMrary ., problem o the

Toout ot the status ot o trial program
wratoriw: on acquiring new dredeing cquipnent Qs
D O AR .. oshall

be naintained to tecknologically
replacement as necessarv.”  Also, as
A to prepare o rerort determining

\ Clerat iy need tler U recudred Lo pertorn energency and
aore e royort s in dArast torn and ie scheduled ta be
R IR date ot set cotantished - tho Tanvuape in the law
' - Atter ettt . LTy,
R L P S A uct dredeins as possible done by
. T S N S TR tat dredeiny be done in the most
A ot e Lt U e T ation,
ot the obsereed vl coacntal jronlens ascocidted with
tlhand disposa’ rd oot the very hipgh costs associated with
fimtor b tiere D e fdorablc sempathy within the
Ficl arps o0 b oaors rothe 1 0! open water disposal
thaors receches o e rieer, Yipee this practice is also
Uetes o0 P inc e and "ovvnury, 0t is riwkels that, without
: SRR woutd me ane e primary disposal method in the
v U Hetermioed G b enviroamentally acceptable,
N ook o,

Coyoamd ARPAT I studies, the following

Caulment o acauisition,
cpah ity i studvoared.
cuiooent gvailabilice and capahility,

dre ahout dredeing cquipnent and

cotmnolory peed to o he investigated,

doratorian on Federal equipment

beer discusrsed previousivy and the CSFCAT 1 study team is

problems Proklens b

overall problem. This g
s dredeine vonipment in
ial in a nanner Wwhicl i
acceptables  Tie e the

13

dooand o hastcal by can be grouped

robles is the inadeguate capability ot

the stady drea o dredee and dispose
hotlh coonanicat!ly teasible and
rrohlem thar this Vork Group intonds

J—
——

e -

RS A T




s

F. Material and Equipment Needs Work Group Subobjectives.

. The subobjectives of the Material and FEquipment Needs Work Group
are as follows:-

a. To identify and evaluate all known types of dredging equip-
ment appropriate to the area of CREAT 11.

b. To develop cost data for the identified dredging equipment.

c. To investigate technologically advanced methods in equipment
use in the dredging industry.

2. The analysis of the above suhobjectives should lead to the deve-
lopment of a plan which should assure the necessarv capability of the dredging
cequipment to maintain the total river resources in an environmental and econo-
mical manner.

F. Material and Fquipment Needs Work CGroup Plan of Action.

l« In order to analvze a wide range ot equipment possibilities for
dredging, dredge disposal. and dredge naterial transport, the following cri-
teria was established by the Vork Croup.

a. The dredging season was established as 60 calendar days,
200,000 cubic vards per vear, 10 locations of dredging (an average of 30,000
cubic vards per 3ob), and 60 miles per move of the dredping equipment which

would involved two lockages.

b. The following five tvpes of disposal sites were to be
analyzed:

(1) Behind the levee, including pump back.

(2) Historic shoreline disposal sites.

(3) Wetland crossing.

(4) Stockpile on land including lowhead and highhead lifts.

(5) Three miles ot pipe in open water including a possible
channel crossing.

c. Types of hydraulic equipment to be analvzed included:
(1) tvdraulic dredges 12 to 24 inches in size.

(2) Booster dredges allowing the capability of three miles
of pumping.
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d. Types of mechanical dredging equipment to be analyzed

included:
(1) Back hoe.
(2) Clamshell
(3) Dragline

(4) Bucket ladder dredge (bucket ladder dredge will be
confined to those currently built).

e. Tvpes of loading and unloading methods.

(1) Plastic pipe.

(2) A mixture of plastic and steel pipe.

(3) Steel pipe.

(4) Barging of material.

(5) Trucking of material.

2. In order to obtain an outside opinion of the above plan of

action, the Material and Equipment Needs Work Group has let a contract to
analyze dredging equipment needs based on the criteria listed above. The

final report from the contractor is available from the work group chair-
man.

ITT. WORK GROUP ACTIVITIES AND ACCOMPLISHMENTS.

A. The Work Group provided requested information on equipment to
the GREAT II team.

- g A e -
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Foo Tvebnival Assistoance.  The Vork Group bas provided technical
assistance to atlb oot e other vork zroups as requested.  The Work Group has
alvo participated in the onsite inspections of the vearlv dredging activities.
The Vork Croup has participated cach vear in the development of the GREAT 11
recommendat ions concernine the channel maintenance activities.

C. radeine Poaipnent Inventorv.  The Material and Fquipment Needs Work
Croup bas contacted various nanutacturirs ot ditterent kinds of dredging
canipment. The “aterial and Pevipnent Yeoeds Work Croup has various literature
on ditterent types ot dredeing ccuipent, Tt has also made an analvsis from
this material as to the characteristics or this dredeing couipment and the
availability ot the couipnent,

e A ey in Predeine Technaloey, The Material and Equipment Needs
Lork Groop toes vescoarcled various tvpes of advances {0 dredeging equipment.
Been the byvdractone Jredee, the use ot plastic pipe, and
the hocket ladder dredees A more conplete analvsis of this and other equip-
Aent oare provided i the contractor’s rorort.

Corme ot these bave

Iv. VORMITPLATIOY b AT RN TIVE S AT PECCMMEIDAT TN,

Ao Formulation o alternotive solutions and dovelopnent of recomnen-

Cations jracest,

1o The tasks that cact wores crou; in GREAT 11 chose to acconplish
viaricd by work grouvp, by tvpe ot jroblem thev were addressing and by the
existing konowledeo thev had about ttat probhlem. ALl work groups needed to
collect and orvanize hackeround irtormation, This back:round intormation was
tecd to o ddentity turther problens, to provide input and data for other work
sroups and oas part o of the narrative tor their work yroup appendix.  Vhere
Tittle backpround intormarion exicted . haseline data were collected and/or
revearecth studicy conducted,

Aol Laeks e caonpieted, the results were distributed to
Senbero o e e rt ot ark proun . onelosions wore then drawn by penboers

the wor® orauap Moac b tre recan e o thedir wors eroup's Lasks.

. e v T fame e ’;l'li hy cact, wore or LIEM ind to the inden-

titication ond o aient fevelapnont o paotential o alternatives to thelir
1 raoblems, Ha Teosnl e R N e [ SPR IS fodicoted that there still o wos not vnnugh
avallable iaroraaticon o envare o saouiedeceabic assessment ot the potential

lternative solotione teoa probles, In these cases, no alternatives could be
araulated and i ondly recommendation obich o could be nmade was tor turther

.

ctudv oo the grobleas Yere coaplatian o work arounyp toses led to fden-
titication o patertial colnti ne . the alternatives woere disylaved on

Ve tnent o, The alternatives coricd in ovpooitic ity tror o site syecitic

coide Tines to cieral policy chonge s dependent upon the jroblen thev were
addreasing . Moo tive s e Danved an Mttactment o owers assessed and an
alternative o lo 0 e i haaie L Sadeemental oot gssessitent . nee an

dternative v oo to b te ration sl o ts scer to and all o available

Coprortame Jocomente ooiatoeaat e oad vradies supportine its selection wer
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identified and displaved on Attachment 4. This information (and other), was
used to compile a brief summary of the types of impacts that would result if
the recommendation were implemented. Based on the impact assessment and care-
ful evaluation of the recommendation the work group, through various voting
procedures, either approved or rejected the recommendation.

4, All work group-approved recommendations were sent to the
CREAT 11 impact assessment coordinator for review and advice. The coordinator
would then mail this information, complete with comments, back to the
appropriate work group chairman. The work group then did a more thorough and
detailed assessment of the impact potential of their recommendations. This
information was recorded on Attachment 7. Each work group was responsible for
obtaining or estimating the necessary information for their impact assessment
through their studies, work group meetings, discussions with other work
groups, discussions with other agencies having expertise in that particular
field, discussions with economists and discussions with the impact assessment
coordinator. When Attachment 7 was completed to the work group's satisfac-
tion. sufficient copies of Attachment 4 and 7 were brought to the next Plan
Formulation Work Group meeting. The impact assessment was reviewed by all
members present and additions, changes, or suggestions were made to the impact
assessment. Each work group chairman made the appropriate revisions and
brought a final version of the impact assessment to the next Plan Formulation
Work Group meeting for final review.

5. At this time, these recommendations were dropped from further
active consideration, until ail recommendations were submitted by all of the
work groups. When all of the recommendations had been submitted to the Plan
Formulation Work Group, the development of integrated and final plans began.

A. The recommendations brought to the Plan Formulation Work Group
varied in specificity and inplementability and were grouped into the following
peneral categories-

a. Implementable actions with existing authority.
b. TImplementable actions requiring legislation.

c. Implementable studies within existing authority.
d. Implementalbe studies requiring legislation.

e, Feasibility studies, etc.

f. Policy changes.

7. Within each of the six groups above, the recommendations varied
from general recommendations applying to the river as a whole to those reccm-
mendations site specific in nature. Three categories of specificity used to

help organize the recommendations into action plans are listed below:

a., General - apply to entire GREAT II reach or entire Upper
Mississippi Rivei Basin.
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b. Pool -~ apply to a specific pool or group of pools.

c. Site - apply to a specific site(s) within a pool.

8. The Material and Equipment Needs Work Group provided data,
but no final recommendations, to the Plan Formulation Work Group.
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