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( FINAL PROSRAISIATIC ENIIOIUENTAL IMACT STATEMENT

MAJOR REHAIILITATION EFFORT
NISSISSIPPI RIVER LOCS AMU SDAS 2-22

ILLINOIS WATEMAT FRO LA GRAM TO LOCKPORT LOCKS ANDS DANS
IWA, ILLINOIS, NISSOURI, MINNESOTA, AME WISCINSINLThe Lead agency reaponsible for this effort is the U.S. Armyt Corps of Engineers. Rock Island District, Rock

Island, Illinois.

ABSTRACT:

A programmatic Environental impact Statement CEIS) was piepred to asesns the environmental Impects to the
Upper Mississippi River System (LINS) from the major rehabilitation effort. The majority of the
rehabilitation work has consisted of repeair and replacement items. However, certain measures were
Identified as having the potential to Increase navigation traffic and possibly cause cumulative impacts to
the LEERS.

A traffic analysis was conidcted to determine whether operation of the measures would be Likely to increase
commercial navigation on the lIENS. The traffic analysis concluded that during the navigation season a very
small increase in system traffic my occur with the proposed measures in place. This small increase is
within the normal variability of any navigation season end would not result in system-wide (cuulative)
impacts to the tiERS that are measurable over the existing condition.

Although projected traffic increases ore minor, concern has been expressed that traffic increases may be
concentrated at the end of the navigation season, due to the Installation of high-volums bubbler systems.
End-season traffic is highly variable and unpredictable, with no typical time period o r volume of traffic
associated with it. Ice conditions in the river channel are the controlling factor. industry
representatives have indicated that bubbler system would not induce further traffic, but only assist in the
orderly withdrawal of tows. The installation of high-value bubbler systems would not promote a higher
Level of end-season traffic. (Sx ) *z

The U.S. Fish and Wildlife Service concluded that although the rehab action is not likely to Jeopardize the
continued existence of Lmjjiti hiirjjAl, it Is Likely to cause Incidental Take of the species. Criteria
established for the St. Louis District's second Lock at Lock and Dom 26MR project at Alton, Illinois, also
will apply to the rehab action, and no additional measures ore required at this time.

Site-specific impacts to the natural environeent were anslyzed in the EIS. No significant, adverse site-
specific impects were identified from construction of the proposed measures.

funding for construction of the guidowell extensions and the guardwsll Is not anticipated prior to 1991 due
to currant budgetary constraints. Presently, preliminary ongineerir4 data for these, measures ore_____
insufficient to evaluate the site-specific ispects concerning possible dredging and material disposal. As
funding becomes avalaoble in the future, a Design Report will be prsered which will include an additional
EPA document to address Impacts. For the remaining measures, all anticipated site-specific Impacts are0

addressed In this EIS.0

Please sand any' comments you my hae on this statemn to the following address within 30 days:

District Engieet
U.S. Army' Engineer District, Rock Istand m  '
ATTE: Pluming Division -( ~ v ~ l a t ~ d
Clock Towsw Building -P.O. Box 2004 ________________Codes

Rock Island, Illinois 61204-2004 Avail andlor
Dst Specia
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MAJOR CONCLUSIONS AND FINDINGS

S.1 Major rehabilitation of the locks and dams on the UMRS is critical to
maintaining the safety and design capability of the navigation structures.
The majority of the rehabilitation work has consisted of repair and
replacement items. However, certain measures were identified as having the
potential to increase navigation traffic and possibly cause cumulative impacts
to the UMRS:

* Submersible Tainter Gate, Peoria and LaGrange Locks and Dams, Illinois

Waterway

* Guardwall at Lock and Dam 22, Saverton, Missouri

* Vertical Lift Gate at Lock and Dam 20, Canton, Missouri

* High-Volume Bubbler Systems at Locks and Dams 2 Through 22, Mississippi
River

* Modification to Lock Chamber Outlet Structure at Lock and Dam 15,
Rock Island, Illinois

* Upper Cuidewall Extensions, Locks and Dams 12 Through 22; Lower
Guidewall Extensions at Locks and Dams 21 and 22, Mississippi River

An EIS was prepared for the proposed action due to the concern expressed by
agencies and other groups as to the type and level of environmental impacts.

S.2 The Rock Island District conducted a traffic analysis to ascertain
whether operation of the proposed measures would be likely to increase
commercial navigation, which would lead to system-wide (cumulative) impacts on
the UMRS. The traffic analysis concluded that during the navigation season
and by the year 2040, a 1.3 percent increase in system traffic, or about 2.1
million tons, would occur with the proposed measures in place, versus without
the proposed measures. This traffic increase translates into an average
increase of about one tow per week on the Illinois Waterway, and about two
tows per week on the Mississippi River. It would be difficult to measure
this small increment of traffic from the environmental impact viewpoint.
Also, this small increase in traffic is within the normal variability of any
navigation season. The District has concluded that this increase in system
traffic during the navigation season caused by the proposed measures would not
result in system-wide or cumulative impacts to the UMRS that are measurable
over the existing condition.

S.3 Although projected traffic increases are minor, concern has been
expressed that traffic increases may be concentrated at the end of the
navigation season due to the installation of high-volume bubbler systems.
Based upon input provided by Louis Berger and Associates, the traffic analysis

$-1



identified the potential for an additional 10 to 20 lockages at the end of the
navigation season due to the installation of high-volume bubbler systems at J

Locks 2 through 22. Evaluation of this potential traffic increase indicates
that end-season traffic is highly variable and unpredictable, with no typical
time period or volume of traffic associated with it. Ice conditions in the
river channel are the controlling factor, and bubbler systems at the lock
gates have no effect on ice conditions in the river away from the immediate
lock gate area. Also, end-season navigation requires risk-taking for both
carriers and shippers. Industry representatives have indicated to the
District that bubbler systems would not induce further traffic, but only
assist in the orderly withdrawal of tows. Evaluation of end-season traffic
confirms that most tows are downbound, to avoid being iced in. Another
limiting factor is increased lockage time associated with this period, as
locks are not able to accommodate an additional five lockages per day.
Therefore, the installation of high-volume bubbler systems at UM locks will
not promote a higher level of end-season traffic. Bubbler systems would
improve end-season navigation only be expediting the withdrawal of tows from
the UMR.

S.4 Concerning Section 7(c) of the Endangered Species Act of 1973, as
amended, the U.S. Fish and Wildlife Service issued a Biological Opinion and
concluded that the rehab action is not likely to jeopardize the continued
existence of Lmvsilig higginsi. However, they also concluded that the
rehabilitation action is likely to cause Incidental Take of the species.
Criteria were established that set the level of Incidental Take for the Second
Lock at the Lock and Dam 26(R) project located in Alton, Illinois (St. Louis
District). The U.S. Fish and Wildlife Service is not requiring additional
measures due to the rehabilitation action. However, should any Level of Take
criteria be reached, the Service will consult with mussel experts and the
Corps to determine whether or not additional action should be taken. Such
action may include implementation of additional measures to minimize harm to
the species, and/or reinitiation of endangered species consultation.

S.5 Site-specific impacts to the natural environment were also analyzed in
the EIS. No significant, adverse site-specific impacts were identified from
construction of the proposed measures.

S.6 Funding for construction of the guidewall extensions at Locks 12 through
22, and the guardwall at Lock 22, is not anticipated prior to 1991 due to
current budgetary constraints. Presently, preliminary engineering data
concerning these measures are insufficient to evaluate the site-specific
impacts concerning possible dredging and material disposal. Guidewalls were
included in the EIS to assure assessment of all potential systemic effects in
the traffic analysis. As funding becomes availab]- i the future, the
District will initiate a Design Report which will .I- - ude an additional KEPA
document (EA) to address site-specific impacts. Oni Ainor impacts are
anticipated, since relatively small quantities of material are expected to be
removed and require disposal. Also, disposal sites would be located on
Goverment land in areas that avoid impacts to fish and wildlife resources,
wherever possible. Design information was available for the vertical lift
gate in the auxiliary lock at Lock and Dan 20; high-volume bubbler systems at
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Locks and Dams 2 through 22; and modification of the outlet at Lock and Dam
S15. All anticipated site-specific impacts of these measures are addressed in

this EIS. Impacts from the submersible tainter gate at Peoria and LaGrange
Locks and Dams were described in an Environmental Assessment prepared for each
site, dated March 1986. After public and agency review, the Finding of No
Significant Impact was signed on June 10, 1986, for each project.

AREAS OF CONTROVERSY

S.7 During scoping and subsequent coordination of this EIS, comments were
received concerning the perceived need to combine the impact analysis for the
major rehabilitation measures and the Second Lock at Lock and Dam 26(R)
project at Alton, Illinois, being analyzed by the St. Louis District. These
commentors felt that these actions were related and reasonably foreseeable,
which requires analysis in one EIS. The Rock Island and St. Louis Districts
disagree and maintain that the actions are independent, under separate
jurisdiction, and under separate authorization.

S.8 Also during coordination of this EIS, comments were received on the need
to revise the traffic projections found in the UMRBC Comprehensive Master
Plan. The traffic patterns on the UMRS have generally followed the Master
Plan projections until 1984. In 1985 and 1986, the value of the U.S. dollar
and foreign competition reduced demand for U.S. grain, resulting in a drastic
reduction in farm exports. In addition, these years were the low points in
the general Midwest economy. In 1987, traffic increased significantly, up
almost 30 percent from the previous year. This put the tonnage back near the
Master Plan projections. Historically, traffic has increased at about a 4
percent annual rate over the long term, with considerable variations from year
to year. Therefore, on a long-term basis, the Master Plan projections are the
best available.

UNRESOLVED ISSUES

S.9 Comments have been received by both the Rock Island and St. Louis
Districts on the perceived need to combine the impact analysis for the
rehabilitation measures and the Second Lock at Lock and Dam 26(R) project into
one EIS. The Districts disagree and maintain that the actions are
independent, under separate jurisdiction, and under separate authorization.
The proposed work would be necessary even if there never was a second lock
proposed at Lock and Dam 26(R). One does not autcmatically trigger the other,
rely upon the other to proceed, nor depend upon the other for its
justification.

S-3



/7

RELATIONSHIP TO ENVIRONMENTAL PROTECTION STATUTES AND OTHER ENVIRONMENTAL
REQUIREMENTS )

S.10 See Table EIS-l which lists statutes, plans, and regulations that may be
applicable, and whether or not their requirements were met.

S-4
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tAILR 118-1

Rosatiehi to3vr ~ protfcils Stststo.
.5410 Nte wairaa asirmunts

SATUTSO 001 SOOZNUI CONSINOC IhW SM MAUE

Archaeological and Historic

Preservation Act (as smnded) Full lullI

Clean Air Act (as aeded) pull Full

Clean Water Act (as smndcd) Fuil Full

Coastal %ons Mngeent Act
(as amnded) N/A N/A

ZanAgArod Species Act (as amended) Full IlullI

Istuary Protection Act W/A X/A

Federal Water Project Recreation Act
(as assaded) Full Full

Flab and Wildlife Coordination Act
(as amnded) Full pull

Land and Water Conservation fund Act
(as amnded) full Full

Marina Protection, Reearch aud
Sanctuaries Act N/A NIA

National lietoric Preservation Act
(as smaded) lul IlulI

National Snvircomntal. Policy Act
(as anded) lull lull

iver and Harbor Act Full lull

Watershed Protection and flood
Prevention Act K/A N/A

Wild and Scenic Rivers Act
(as smaded) N/A X/A

Farmland Policy Protection Act lull Full

119CUTIVE 030538 AND MEUMORADA

lloodplain Nanageat (3.0. 11988) lull lull

Protection of Wetlands (1.0. 11990) Fall lull

Analysis of Prime & Unique Paralande lull lull

LAND-oSl PUANS

Sectiont 404 Permit (Clean Water Act) Fall Full

COMPLIANCE CA*FNORIISi

or .ohr weag aet all requiremnts of the statute, 3.0.,
or oter & reqirement for the awrynat stae of planning (either

pro or poeteatherisation).

b.got having set soe of the requirements thet
Ieal ar 't ath current stage at plaiag.

a' Violation of a requirmat ai the statute, 1.0.. or

d. so requireuts for the statute, 1.0., or ether
(semi e otnnelre"u.4 mWK for the earreat et" of planniag.
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FINAL PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT

MAJOR REHABILITATION EFFORT
MISSISSIPPI RIVER LOCKS AND DAMS 2-22

ILLINOIS WATERWAY FROM LA GRANGE TO LOCKPORT LOCKS AND DAMS
IOWA, ILLINOIS, MISSOURI, MINNESOTA, AND WISCONSIN

SECTION 1 - NEED FOR AND OBJECTIVES OF ACTION

STUDY AUTHORITY

1.1 Construction, operation, and maintenance of the locks and dams on the
Mississippi River and Illinois Waterway were authorized by the River and
Harbor Act of 1930.

1.2 An Environmental Impact Statement was prepared for Oneration
Maintenance of the 9-Foot Channel. Unoer Hississinni River. Head of Navigation
to Guttenberg. Iowa, and filed with the Council on Environmental Quality in
August 1974.

1.3 An Environmental Impact Statement was prepared for Oneration and
Maintenance of the 9-Foot Channel. Unner Mississippi River. Pools 11 Through
22, and filed with the Council on Environmental Quality in January 1975.

1.4 An Environmental Impact Statement was prepared for Operation and
Maintenance of a 9-Foot Channel in the Illinois Waterway. FErom the Junction of
the Calumet-Sa Channel and the ChicaZo Sanitary and ShiR Canal to the
LaGranfe Lock and Dam, and filed with the Council on Environmental Quality
in December 1975.

1.5 In 1978, the Inland Waterways Authorization Act (Public Law 95-502) was
signed into law. Section 101 of the Act directed the Upper Mississippi River
Basin Commission to prepare a Comprehensive Master Plan for the Management of
the Upper Mississippi River System, which includes the Illinois Waterway, in
cooperation with appropriate Federal, State, and local officials.

1.6 Public Law 99-662 (November 17, 1986) enacted the Upper Mississippi River
Management Act of 1986, which states [Sec. 1103(a)(2)1:

To ensure the coordinated development and enhancement of the
Upper Mississippi River system, it is hereby declared to be
the intent of Congress to recognize that system as a
nationally significant ecosystem and a nationally significant
commercial navigation system. Congress further recognizes
that the system provides a diversity of opportunities and
experiences. The system shall be administered and regulated
in recognition of its several purposes.

EIS-1



1.7 Congress also approved the Master Plan "as a guide for future water
policy on the Upper Mississippi River system. Such approval shall not 9
constitute authorization of any recomeendation contained in the Master
Plan' [Sec. 1103(c)(1)].

PUBLIC CONCERNS

1.8 The following concerns have been identified by Federal and State
agencies, other groups, and the public during the scoping process for this
document. These concerns are addressed in this EIS.

w Combine the second lock at Lock and Dam 26 and the rehabilitation work
into one EIS.

* Increased traffic would further accelerate degradation of the Illinois
River.

* Bubbler systems will create additional navigation in the late fall/
early spring.

* Guidevall extensions are new construction, and not rehabilitation.

* EIS must include assessment of improvements in navigation capacity -

processing efficiency and throughput.

* Cumulative impacts from hydropower should be discussed in the EIS.

* Need to anticipate improvements as well as work that degrades the UHRS
in the future to the year 2040.

* The impact of navigation is more acute on the Illinois River. Any
increase is critical to the ecosystem or discouraging to boaters and
sportsmen.

* Traffic projections should be revised so capacity and incremental
changes are accurate. Traffic levels have not followed the Master
Plan and should be revised.

* Address the alternative of using helper boats instead of the high
cost/high impact guidewall extension concept.

The guidewall extension at Lock and Dam 20 would impact upon North
Riverfront Park.

The rehabilitation elements are similar to the year-round navigation
study.

The 3IS should address &Ul measures that may lead to increased
navigatior .ig of the UMRS. These measures could include structural
as well . ,.onstructural measures.

IS -2 I3



Assumptions used in this EIS should be consistent with the assumptions(5 used in development of the EIS for the Second Lock at Lock and Dam 26
(R).

* Formulation and evaluation of alternative plans should be based on
the most likely conditions expected to exist in the future with and
without the plan. While this is an ambitious undertaking, it is
required if the objective is to predict the future condition of the
UflS in the year 2040.

* The SIS should address all tributaries expected to receive commercial

navigation use.

PLANNING OBJECTIVES

1.9 The planning objectives of this study are as follows:

To determine whether the addition of certain measures to the existing
lock and dam structures would create an increase in navigation traffic
on the UMRS.

To determine the environmental impacts resulting from construction
of the measures, including any cumulative impacts to the MRS if
navigation traffic is found to increase.

To determine ways to avoid, minimize, or offset any significant
adverse environmental impacts that are identified.

SECTION 2 - ALTERNATIVES

PLANS ELIMINATED FROM FURTHER STUDY IN THE XIS

2.1 Site-specific Environmental Assessments with Section 404(b)(1)
Evaluations, if required, have been prepared for those in-kind repair and
replacement items that did not have the potential to increase navigation
traffic and cause cumulative environmental impacts, as recommended by
Federal/State agencies and other groups. Provided below is a summary of
those items addressed in the site-specific Envirom.mental Assessments. These
documents are on file and available at the St. Paul and Rock Island District
offices. For the remaining lock and dam sites on the Upper Mississippi River
(Locks and Dams 11 through 16), Environmental Assessments will be prepared and
coordinated for similar in-kind repair and replacement items as described
here, when funding becomes available.

SIS-3 j



ILLINOIS WATERWAY

2.2 Lockort Lock. Major Rehabilitation. Design Memorandum No. I. General
Design Memorandum With Environmental Assessment for Lockport Lock and Brandn
Road Lock and Dam (Rock Island District, May 1982). The Environmental
Assessment analyzed the environmental impacts of the following rehabilitation
items for both sites: resurfacing and stabilizing the lock walls, guidevalls,
and other areas where masonry has deteriorated; repairing or replacing
mechanical equipment, including lock gates, tow haulage equipment, the fire
protection system, and the electrical system; reinforcing and stabilizing 12
mooring piers; and resurfacing, repairing, or replacing various portions of
the access and support structures on the dam. After a 30-day public and
agency review of the Environmental Assessment, the Finding of No Significant
Impact was signed on March 31, 1983. Rehabilitation of Lockport Lock began
in 1983 and was completed in 1987.

2.3 Brandon Road Lock and Dam. Malor Rehabilitation. Design Memorandum
No. 1. General Desian Memorandum (Rock Island District, April 1983). This
document contains a copy of the Environmental Assessment identified in
Reference 1. Rehabilitation of the Brandon Road Lock and Dam began in 1984
and was completed in 1987.

2.4 Brandon Road Lock and Dam. Major Rehabilitation. Design Memorandum No. 2.
Joliet Channel Walls Rehabilitation With Environmental Assessment (Rock Island
District, August 1984). The Environmental Assessment analyzed the environmen-
tal impacts of repairing damaged concrete; backfilling to insulate and prevent
further freeze-thaw damage; and rebuilding manholes. After a 30-day public
and agency review, the Finding of No Significant Impact was signed on February
6, 1985. Rehabilitation began in 1985 and was completed in 1988.

2.5 Dresden Island Lock and Dam. Maior Rehabilitation. General Design
Memorandum (Chicago District, August 1977). Rehabilitation consisted of
repairing damaged concrete; repairing miter gates and replacing miter gate
operating machinery; repairing tainter gates; replacing service bridge;
closing the headgate openings; and repairing the electrical distribution
systems. Environmental aspects were covered in the 9-foot channel EIS
prepared for the Illinois Waterway. Rehabilitation began in 1978 and was
completed in 1982.

2.6 Marseilles Dam Major Rehabilitation. Design Memorandum No. 1.
General Design Memorandum With Revised Environmental Assessment (Ruck Island
District, November 1984, Revised May 1985). The Revised Environmental
Assessment analyzed the environmental impacts of the following rehabilitation
items: converting tainter gates of the main dam to remote operation including
installing a surveillance system; repairing concrete; resurfacing tainter
gate piers; converting the ice chute to a concrete spillway and filling the
ice chute valve room with concrete; repairing spalled areas on the retaining
walls; replacing the top of the left abutment of the footbridge over the south
headrace dam; resurfacing the Marseilles canal guidewall; replacing all eight
tainter gates of the main dam with submersible tainter gates; removing the
walkway bridge over the main dam and replacing it with a walkway and machinery

EIS -4



bridge on the upstream end of the piers; repairing truimion girder support
boxes; repairing the erosion control mat of the north headrace; and adding
gravel to the road between the lock and dam. After a 30-day public and agency
review of the Environmental Assessment, the Finding of No Significant Impact
was signed on July 15, 1985. Rehabilitation began in 1985 and will be
completed in 1989.

2.7 Starved Rock Lock and Dam. Major Rehabilitation. General Design
Km1xOM (Chicago District, August 1977). Rehabilitation consisted of
repairing damaged concrete; repairing miter gates and replacing miter gate
operating machinery; repairing tainter gates; replacing service bridge;
closing the headgate openings; and repairing the electrical distribution
systems. Environmental aspects were covered in the 9-foot channel EIS
prepared for the Illinois Waterway. Rehabilitation began in 1978 and was
completed in 1982.

2.8 Peoria Lock and Dam. Environmental Assessment for Najor Rehabilitation
(Rock Island District, March 1986). The Environmental Assessment analyzed the
environmental impacts of the following rehabilitation items: installing a
tainter gate to replace a portion of the wicket dam; sill repair and hurter
replacement of the wicket dam; scour protection; repairing the upper guide-
wall and completing a sheet pile cell; installing a nonpowered traveling kevel
(mooring bitt); repairing spalled areas and damaged concrete on the lower
guidewall; raising the lower guidewall 4 feet to the same elevation as the
lockwall; repairing the bank at the downstream end of the lower guidewall;
repairing butterfly valves, as needed; replacing the steel sheet piling wall
extending downstream; repairing the earthen dike near the regulating weir; and
lock rehabilitation involving mechanical repairs and replacements, top slab
resurfacing, lockwall refacing, sand blasting and painting, and repairing wall
armor. After a 30-day public and agency review, the Finding of No Significant
Impact was signed on June 10, 1986. Rehabilitation began in 1986 and will be
completed in 1990.

2.9 LaGranag Lck and Dam. Environmental Assessment for Major Rehabilitation
(Rock Island District, March 1986). The Environmental Assessment analyzed the
environmental impacts of the following rehabilitation items: installing a
tainter gate to replace a portion of the wicket dam; sill repair and hurter
replacement of the wicket dam; scour protection; repairing the upper and lower
guidewalls and completing a sheet pile cell; installing a nonpowered traveling
kevel (mooring bitt) on the upper guidewall; raising the lower guidewall 4
feet to the same elevation as the lockwall; extending the upper guidewall 50
feet; acquiring a spare set of miter gate machinery; resurfacing the upstream
face and surface of the regulating weir; repairing butterfly valves, as
needed; lock rehabilitation involving mechanical repairs and replacements,
top slab resurfacing, lockwall refacing, sand blasting and painting, and
repairing wall armor. After a 30-day public and agency review, the Finding
of No Significant Impact was signed on June 10, 1986. Rehabilitation began in
1986 and will be completed in 1990.
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MISSISSIPPI RIVER

2.10 Lock and Dam 2. Malor Rehabilitation Enviromelntal Assessment
(St. Paul District, September 1986). The Environmental Assessment analyzed
the site-specific environmental impacts of the following rehabilitation
items: restoring lock and dam concrete; Installing armor on lockwall Joints;
replacing machinery; installing television monitoring equipment; installing
only the tubing for a new bubbler system and not the compressor for a high
volume system (only a low volume bubbler system will be used until this EIS is
completed); installing fire protection system; replacing stand-by generator;
improving lighting, security, water gaging, and counications systems;
installing bulkhead dewatering system; floodproofing lock buildings; replacing
control station; reconditioning miter gates and tainter valves; mechanizing
tainter gates; replacing tow haulage units; modifying miter gate fenders;
improving water and sanitary sewer systems; installing floating mooring bits;
upgrading electrical system; modifying service bridge on dam; replacing
bulkhead hoist car with crane; reconditioning tainter gates; and modifying
earthen embanIment. After a 30-day public and agency review, the Finding of
No Significant Impact was signed on October 16, 1986. Rehabilitation began
in December 1986 and will be completed in 1993.

2.11 Locks and Dams 2 Through 10. Major Rehabilitation. Environmental
&unuMU (St. Paul District, June 1987). The Environmental Assessment
analyzed the site-specific enironmental impacts of Locks and Dam 3 through
10, and the cumulative impacts of Locks and Dams 2 through 10, of the
following rehabilitation items: restoring lock concrete; installing armor
on lockwall joints; replacing machinery for miter gates and tainter valves;
installing television monitoring equipment; replacing bubbler systems (low
volume only); installing fire protection system; replacing standby generators;
improving lighting, security, water gaging and comunications systems;
installing bulkhead dewatering system; floodproofing lock buildings;
replacing or refurbishing buildings; reconditioning miter gates and tainter
valves; replacing tow haulage units; modifying miter gate fenders; improving
water and sanitary sewer systems; upgrading lock electrical systems; repairing
foundations; replacing or refurbishing dam electrical systems; replacing or
refurbishing chains for roller and/or tainter gates; refurbishing bulkhead
lifting devices; restoring dam concrete; repairing or replacing dam gates;
installing heaters for roller and tainter gates; installing motorized hoist
car system at dams 2, 4, and 5; and modifying earthen embankments. After a
30-day public and agency review, the Finding of No Significant Impact was
signed on August 13, 1987. Rehabilitation began in December 1987 and will be
completed in 2000.

2.12 Lock and Dam 20. Najor Rehabilitation. General Desian Nemorandum and
InvJlzo~n~ AJsaasgn- (Rock Island District, November 1986 and Revised
Aptil 1986). The Environmental Assessment analyzed the environmental impacts
of the following rehabilitation items: repairing upper guidewall; repairing
niter gate bays; replacing deteriorated concrete on lock walls and adding
armor; replacing deteriorated concrete on river wall and guard wall; repairing
lower guidewall; installing lower approach cell; overhauling and painting
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main lock miter gates; removing silt adjacent to emergency lock miter gates;
repairing emergency lock miter gates; replacing main lock miter gate machin-
ery; replacing main lock tainter valves and machinery; replacing electrical
system; adding additional scour protection; repairing and painting roller and
tainter gates; mechanizing the tainter gates; repairing and painting service
bridge and extension; and repairing dam piers and sills. After a 30-day
public and agency review, the Finding of No Significant Impact was signed on
July 11, 1986. Rehabilitation began in 1986 and will be completed in 1991.

2.13 Lock and Dam 21. Major Rehabilitation Environmental Assessment
(Rock Island District, February 1987). The Environmental Assessment analyzed
the environmental impacts of the following rehabilitation items: replacing
deteriorated concrete on lock walls and add armor; constructing a guard cell
downstream of the intermediate lock wall; overhauling and painting main lock
miter gates; removing silt adjacent to emergency lock miter gates; overhauling
and painting emergency lock miter gates; replacing the main lock miter gate
machinery; replacing the lock tainter valve machinery; replacing lock
electrical equipment; replacing deteriorated concrete on dam piers; replacing
windows and roof of dam operating house; cleaning and painting roller gates;
replacing lower portion of lifting chains; replacing the dam electrical
equipment; painting service bridge; painting emergency bulkheads and replacing
seals; scour protection above and below the dam; repairing storage yard
tracks; and repairing deterioration on overflow section. After a 30-day
public and agency review, the Finding of No Significant Impact was signed on
May 27, 1987. Rehabilitation began in 1987 and will be completed in 1990.

2.14 Lock and Dam 22. Malor Rehabilitation Environmental Assessment
(Rock Island District, February 1987). The Environmental Assessment analyzed
the environmental impacts of the following rehabilitation items: replacing
deteriorated concrete on lock walls and add armor; repairing approach dike;
overhauling and painting main lock miter gates; removing silt adjacent to
emergency lock miter gates; repairing emergency lock miter gates; replacing
main lock miter gate machinery; replacing lock tainter valve machinery;
replacing lock electrical equipment; replacing deteriorated concrete on dam
piers; replacing windows and roof of dam operating house; cleaning and
painting roller and tainter gates; repairing side seal plates and replacing
seals; replacing dam electrical equipment; painting service bridge; painting
emergency bulkheads and replacing seals; and repairing concrete of the over-
flow section. After a 30-day public and agency review, the Finding of No
Significant Impact was signed on May 27, 1987. Rehabilitation began in 1987
and will be completed in 1990.

2.15 Locks and Dams 17 and 18. Major Maintenance Environmental Assessment
(Rock Island District, July 1988). The Environmental Assessment analyzed
the environmental impacts of the following rehabilitation items; replacing
deteriorated concrete on lock walls and adding armor; overhauling and painting
main lock miter gates; removing silt adjacent to emergency lock miter gates;
overhauling and painting emergency lock miter gates; replacing the main lock
miter gate machinery; replacing the lock tainter valve machinery; replacing
lock electrical equipment; replacing deteriorated concrete on dam piers;
replacing windows and roof of dam operating house; cleaning and painting
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roller gates; replacing lower portion of lifting chains; and scour protection
above and below the dam. After a 30-day public and agency review, the Finding
of No Significant Impact was signed on August 17, 1988. Rehabilitation began 2
in 1988 and will be completed in 1992.

2.16 The St. Paul District is currently preparing a design report with draft
EIS for construction of a proposed outdraft barrier at Lock and Dam 3. The
design report with draft EIS will be distributed for review by the end of
1989.

2.17 The outdraft barrier is a 1,250-foot rock jetty extending upstream from
the area between the auxiliary lock and the dam. During high river flows, a
strong outdraft sweeps across the upstream approach to Lock 3, which pushes
downbound tows crosswise and has carried several tows into the gates of the
dam. This poses a serious safety hazard. Presently, a privately operated
boat assists tows requesting help to negotiate the cross current during their
approach to the lock.

2.18 Although the purpose of the proposed barrier is to prevent accidents,
the possibility exists that approach times may be improved. Using historic
data, it was estimated that there could be some reduction in approach times
for large tows under high flow conditions.

2.19 During 1987 and 1988, low river flows were the rule, and only 6 tows
used the assist boat (i.e., would have time savings from the proposed outdraft
barrier had it been in place). In 1984 and 1985, river flows were
considerably above average. Using those years as a worst case condition,
about 28 percent of the traffic would experience an average reduction in total
processing time of 9 minutes.

2.20 Time savings this minor for such a small segment of the traffic provide
no incentive for the towing industry to view this project as an efficiency
measure. Cost savings to industry due to this time savings would be too
uncertain due to the dependence upon flows, and too limited since only one
site is impacted, to induce more traffic. On a system-wide basis, the cost
savings due to this time savings would not be significant. Also, Lock 3
currently has average delays of 32 minutes during the navigation season and a
utilization rate of 42 percent, which are not high enough to constrain
traffic. It is concluded, therefore, that the proposed barrier dam at Lock
and Dam 3 would have no impact on traffic levels.

o
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PLANS CONSIDERED IN DETAIL

WITHOUT CONDITION (NO FEDERAL ACTION)

2.21 In the absence of the proposed measures identified by Federal and State
agencies and the public that have the potential to increase navigation traffic
and to cause cumulative environmental impacts, rehabilitation of the locks and
dams on the Mississippi River and Illinois Waterway consists of the following
items: removing and replacing concrete; repairing and replacing mechanical
and electrical equipment; replacing or repairing buildings; repairing dam
gates; measures for scour protection; and other modification to the locks and
dams where agreement has been reached that increases in navigation traffic
would not result. In addition, the submersible tainter gates at Peoria and
LaGrange Locks and Dams on the Illinois River are under construction, due to
the need to assure safety of lock personnel (see paragraphs 2.32 to 2.38 for
additional discussion).

2.22 A 600-foot second lock at Lock and Dam 26 (Replacemexq) at Alton,
Illinois, was authorized for construction by Congress in Public Law 99-88 on
August 15, 1985. The St. Louis District of the Corps of Engineers prepared
a draft Environmental Impact Statement (EIS) for the second lock, which was
distributed for public and agency review in September 1986. Due to comments
received on the draft EIS, the St. Louis District prepared a supplement to
the draft EIS, which was distributed in November 1987 for public and agency
review. The final EIS was released for public and agency review in July 1988.
The Record of Decision was signed on November 23, 1988.

2.23 In Public Law 99-662 (Water Resources Development Act of 1986), Congress
authorized that the following programs be undertaken [Sec. 1103 (e)(1), Upper
Mississippi Management Act of 1986]:

(A) a program for the planning, construction, and evaluation of measures
for fish and wildlife habitat rehabilitation and enhancement;

(B) implementation of a long-term resource monitoring program; and

(C) implementation of a computerized inventory and analysis system.

EIS-9
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2.24 Without taking any Federal action, the barge and towing industry may
undertake a variety of methods to increase safety and operating efficiency on
the UMRS. Many methods would be implemented with existing technology, and
others would require advances in current technology. These methods would be
implemented as-needed in response to congestion or safety problems encountered
on the navigation system. Some of these methods require only changes in
operating schedule and policy, while others require large capital investments
and greater financial risk. Discussions by the District with shippers,
carriers, and other waterway interests resulted in the following general
conclusions regarding future navigation on the UMRS:

The "industry assist program" is the most likely response to near-term
waterway congestion

* Industry-provided helper boats are a viable, but expensive,
alternative

Bow boats or bow thrusters are not likely to be put into wide service
on the UMRS

Improved forecasting of river conditions may provide some efficiency
gains

* Improved communication, coordination, and scheduling may provide both
short-term and long-term productivity gains

2.25 The "industry assist program" is a measure the barge and towing industry
has utilized and is likely to implement in the future should conditions
warrant. This measure consists of line-haul towboats working together; one
line-haul towboat will tie-off its barges and assist other tows transitting a
lock or difficult reach of channel. For example, a towboat which is last in
the queue for lockage may be given priority lockage in order for it to lock
through, secure its barges, and assist other tows in the lockage process. The
assisting towboat then extracts the first cut of other double-lockage tows and
holds them in place during recoupling. This operation speeds the extraction
process and allows the lock chamber to be unobstructed, so another tow can be
processed in the same direction. Depending on the level of congestion, lock
operating characteristics, and the number of multiple-lockage tows, the
operating efficiency of the lock can be dramatically increased using this
technique. As the number of activities around the lock increases, however,
there may be a resulting decrease in operating safety.

2.26 Industry representatives view the industry assist program as a probable
response to future congestion problems. This program is likely to be imple-
mented whenever four or more tows are waiting in each direction to transit
a lock. Presently, the industry assist program is used at Lock and Dam 26
whenever three or more tows are waiting to transit the lock in each direction.
This program has also been selectively utilized at other points on the TJMRS;
most recently, during a July 1987 channel closure in Pool 16, and during the
rehabilitation work at Lock 20.

EEIS-lO



2.27 Industry-provided helper boats are another measure by which industry may
increase safety and operating efficiency on the IWRS. Helper boats are low-

horsepower (hp) towboats (usually less than 1,000 hp) which can be used at
lock sites to assist approaching tows, and extract unpowered cuts along the
length of the guidevall so that recoupling can occur completely outside the
lock chamber. An N-up/N-down policy is required to maximize this effect.
Helper boats provide a variety of benefits, including reduced maneuvering and
fuel consumption during lock approaches, decreased lockage time, and lower
insurance costs. These benefits are best realized at locks experiencing
severe outdraft problems. The use of such boats is expensive, however,
usually costing $125 to $250 per assist.

2.28 Bowboats are small, low-horsepower, independently operated boats (less
than 1,000 hp) which are designed to operate at the bow of the tow to aid in
steering and propulsion. Bow thrusters are even smaller, lower-horsepower
units, which provide the same basic function as bowboats, but cannot be
independently operated and require attachment to a barge. Currently, bowboats
are being selectively operated on the Illinois Waterway in line-haul service.
The primary benefit of these units is increased tow maneuverability enroute,
which is especially important on the narrow, winding channel of the Illinois
Waterway. Other benefits include reduced tow downtime during strong winds,
reduced fuel consumption through less maneuvering, and enhanced operating
safety. Lesser efficiencies include reduced trip time (although these units
do not increase underway speed) and minor gains in fuel efficiency. Bowboats
can assist at locks with approaches as well as pull and extract unpowered cuts
into and from the lock chamber. Primary disadvantages of these units include
high capital costs and a reduction in carrying capacity of tows, if bowboats
are used to pull unpowered cuts at locks. Lock chamber dimensions on the URS
(600 feet by 110 feet) limit maximum utilization to 9 jumbo barges (barges are
195 feet long instead of a regular barge of 175 feet long). If a bowboat is
used to extract cuts, a barge must be displaced reducing maximm utilization
to 8 jumbo -barges. The loss of revenue from barge displacement is far greater
than efficiency gains during lock operations. As a result, industry repre-
sentatives state that they have no plans to implement the use of bowboats on
the UMRS.

2.29 Improved reliability and forecasting of river conditions represents
another method by which the barge and towing industry can increase safety
and efficiency. Under this proposal, shippers and barge operators would make
use of technological advances in hydrologic forecasting techniques to obtain
better forecasts of river stage, velocity, discharge, and channel depth. This
would allow operators to decrease operating risks and make better-informed
decisions regarding barge loading and routing. A private firm currently
provides this service for the Mississippi River below St. Louis, Missouri.

2.30 Many representatives of the barge and towing industry believe that

productivity gains also can be achieved through improved cooperation and
scheduling of river operations. The barge and towing industry has only
receftly begun to take advantage of the recent advances in communication
and data interchange available to the industry. As more firms take advantage
of this technology, productivity gains say be realized.
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STRUCTURAL MEASIURES

2.31 The following rehabilitation measures have been identified by Federal
and Stats agencies and other groups as having the potential to increase
navigation traffic, which may cause cumulative environmental impacts on the
Upper Mississippi River System. The specific design information for each of
the measures is described in Section 4, starting with paragraph 4.1.

Submersible Tainter Gate. Peoria and LaGrange Locks and Dams. Illinois

2.32 Twenty-five (25) wickets of the existing wicket dams at Peoria and
LaGrange will be replaced by one 84-foot-wide submersible tainter gate and
two 8-foot-wide concrete piers. The tainter gates will be located about
75 feet upstream of the wicket dam and adjacent to the riverward lock wall
to assist in the passage of ice and to improve the safety and flow regulation
at the dam. During floods, the tainter gates will be fully submerged behind
a concrete sill with no resultant effect on flood heights.

2.33 A schematic diagram of a wicket is shown on Figure EIS-l. A severe
limitation of the wicket dam concerns the passage of ice. Operating the
wickets during ice conditions is difficult and hazardous. Under normal
loading, the hydraulic pressure increases with depth and holds the bottom
of the wickets tight against the sill. However, floating ice exerts a large
force at the top of the wickets, causing them to *breach,' i.e., pivot at the
connection between the prop and the horse. If flows are rising, lowering the
breached wickets must be accomplished by either pulling the props out of the
hurters from the downstream side or "fishing' underwater for the tops of the
wickets and pulling them upstream to dislodge the props. In some instances,
the maneuver boat used for this has been forced through openings in the dam
by ice pressure.

2.34 In February 1984, several wickets at LaGrange breached under the
pressure of the ice, and flows were rising with thawing temperatures. As the
crew was lowering wickets from the downstream side of the dam, the maneuver
boat and workboat were driven downstream and the maneuver boat got caught on
the end of the sill. The water hitting the bow of the maneuver boat rushed
over the deck 3 to 5 feet deep, taking with it loose equipment, carrying one
man back to the boiler, and stranding another man who had climbed up when he
noticed the danger. Fortunately, none of the crew was injured during this
incident.

2.35 On the same day, ice was creating problems at the Peoria wicket dam.
Flows rose rapidly and heavy ice broached many wickets, making it unsafe to
lower wickets from the upstream side. Lowering wLckets from the downstream
side wa also dangerous because lowering the wickets could have released the
ice flow. The pool rose, overtopping the upright wickets, and
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the ice field broke loose. Had the operating crew been caught in this ice
field, there is a high probability that there would have been a loss of lives
and equipment.

2.36 Another major incident occurred at the Peoria wicket dam several years
ago. The wickets had not yet breached, so the crew vas lowering wickets from
the upstream side. lce was backed up against the raised wickets and Jammed in
the flip-top wicket opening. With the flow rising, the main ice field broke
loose and increased the ice pressure on the dam. The ice pressure became so
great that it rolled and sank the workboat that was positioning the maneuver
boat. Fortunately, the crew on the maneuver boat was able to pull the work-
boat pilot from the sinking boat.

2.37 Performance Monitoring System (PKS) records over the past 10 years were
analyzed in the Environmental Assessments (March 1986) to determine whether
the operation of the proposed submersible tainter gates would cause an
increase in navigation traffic at the Peoria and LaGrange Locks. LaGrange and
Peoria have a unique design concerning the operation of the locks for navi-
gation purposes. This navigable pass design allows tows to bypass the lock
and pass directly over the lowered wicket dam. The historical records were
analyzed to determine how the traffic levels are affected during the open pass
condition, which represents the 100 percent efficiency condition. Detailed
statistical analysis revealed that there is no correlation or relationship
between traffic levels (measured by number of tows or by total tonnage passed)
and the existence of open pass condition. Therefore, the District concluded
in the Environmental Assessments (March 1986) that this modification to the
Peoria or LaGrange Lock and Dam would have no impact on the amount of
navigation traffic that utilizes the Illinois Waterway.

2.38 However, the U.S. Fish and Wildlife Service (FPS) indicated that since
the statistical analysis did not reflect future increases on waterborne
commerce or improved locking efficiency, the potential still existed for
increasing navigation traffic (see PUS letter dated April 7, 1986, in
Appendix III). However, PUS felt that the safety of lock personnel was an
overriding issue and recommended proceeding with construction of the sub-
mersible tainter gates, as long as the potential for increased traAfic was
later evaluated in a programatic environmental document. Therefore, further
analysis of the submersible tainter gates is presented in the traffic analysis
(see EIS paragraphs 4.34 to 4.36).

2.39 Guardwall at Lock and Dam 22. Saverton. Missouri. The upper approach to
Lock and Dan 22 has a severe outdraft problem, creating the potential for tows
and loose barges to be swept away from the lock approach and into the dam.
This condition has led to a number of accidents, which have occurred 8 times
in the previous 10 years, with damage to both the dam and tows involved. A
guardwall extending upstream of the river wall of the auxiliary lock is pro-
posed to act as a barrier to tows and would reduce recurrent damages to the
dam's roller and tainter gates. The guardwall would be similar to those
constructed during the 1940's at Locks and Dam 11, 14, 16, 20, and 21, and
would consist of a series of intermittent sheet-pile cells to allow passage of
water. This would reduce, but not eliminate, the outdraft problem.
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2.40 Vertical Lift Gate at Lock and Dam 20. Canton. Missouri. The Des Moines
River empties into the Mississippi River approximately 18 miles upstream of
Lock and Dam 20 and generates extensive ice flows and debris during the late
fall and early spring season. Ice and debris collect in the upper approach to
the lock, interfering with lock operations and presenting a hazard to naviga-
tion. Ice and debris must be removed from the upper approach area by locking
it through the chamber or pushing it out of the approach area using a towboat.
Such procedures are a safety hazard to lock and towing industry personnel.
Ice and debris also hinder normal lock operation and create maintenance prob-
lems by damaging miter gates and bending structural members. A vertical lift
gate at the lower end of the auxiliary lock is proposed to alleviate this
problem. The new gate would minimize safety hazards and maintenance problems
by allowing free passage of ice and debris through the upper approach area.

2.41 High-Volume Bubbler Systems at Locks and Dams 2 Through 22 - Hississitni
River. Low-volume bubbler systems are already present at many sites on the
Upper Mississippi River. These systems consist of low-volume units which are
partially effective in reducing ice problems at the locks. As proposed, the
new bubbler systems would consist of high volume units which would supply
air to diffusers mounted in the miter gate area. This would be more effective
in preventing ice accumulation on the gates and clearing gate recesses from
floating ice and debris. The systems would reduce the hazard associated with
chipping ice from the lock gates and walls and pushing ice and debris away
from the gates with long poles. Bubbler systems would also reduce operating
stresses on the lock gate and machinery.

2.42 Modification to Lock Chamber Outlet Structure at Lock and Dam 15.
Rock Island. Illinois. The existing outlet tunnels from the main lock chamber
exit at the lower end of the lock. This creates severe outlet turbulence due
to the unique geometry at this site. This turbulence creates a potential for
barges to break loose from the lower guidewall during double lockages. The
broken tow lines act as uncontrolled whips and present a safety hazard to
towboat and lock personnel as well as to lock visitors. Modification of the
outlet tunnel is proposed in order to divert the entire riverside discharge
into the lower auxiliary lock area.

2.43 Unner Cuidewall Extensions. Locks and Dams 12 Through 22: Lower
Cuidewall Extensions at Locks and Dams 21 and 22. MisissiO i River. The
upstream approach to the locks, as well as the downstream approaches at Locks
and Dam 21 and 22, have periods of strong cross currents that cause alignment
and maneuverability problems. These currents have allowed barges to cause
structural damage to these facilities. Upper guidewall extensions are pro-
posed to allow tows to maneuver their stern to the guidewall, secure a line
to the wall, and safely work the head of the tow to the wall to be properly
aligned for entry Into the lock chamber. The upper guidewall extension at
Lock and Dan 15 consists of only two guide cells. The upper guidewall at Lock
19 would consist of a maximum extension of 800 feet. The upper guidewalls at
the other site would consist of 625-foot extensions. Lock 11 already has a
1,200-foot upper guidewall. The lower guidewall extensions would consist of
625-foot additions and would serve a similar function by reducing safety and
operating problem.
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NONSTRUCTURAL MEASURES

2.44 Potential nonstructural alternatives were investigated, where possible,
for each of the proposed measures. Nonstructural alternatives could not be
identified for the ice and debris passage masures: the vertical lift gate
at Lock and Dam 20 and the high-volume bubbler system. Low-volume bubbler
systems are already in place at various locks on the UHR. Bubbler systems
and the vertical lift gate would reduce the hazardous practice of manually
pushing ice and debris away from the lock gates, and would reduce dmage
to the operating machinery caused by ice and debris. In addition, the
Rock Island District is required to movm tows through the locks as they
arrive during ice conditions. The Coast Guard does have the authority to
limit or stop navigation if conditions warrant.

2.45 The use of federally-provided helper boats has been suggested as a
nonstructural alternative for some of the proposed measures. For modifica-
tion to the outlet at Lock and Dam 15, a helper boat could be used to pull
the first downbound cut out of the lock and allow full emptying capability.
Construction of the guardwall at Lock and Dam 22 is a safety item proposed
to prevent catastrophic damage to the dam facility and towboats, and injury
to persomel. The guardwall would not correct for the outdraft problem;
therefore, it is conceivable that helper boats could still be needed for
severe outdraft problem during high flows. In a similar manner, guidewall
extensions would not eliminate the use of all helper boats, but just those
used in more routine situations. Helper boats represent a significant capital
investment, however, costing approximately $870,000 per year to own and
operate. This compares to the average annual cost of $530,000 to $570,000
for a typical guidewall.

2.46 Federally-provided switchboats are another alternative to construction
of extended guidewalls. Switchboats are higher horsepower boats which can
be used to move strings of barges and reconfigure tows at remote sites from
the lock. This alternative requires no change in operating policy and would
result in the elimination of unpowered cuts using the lock. Disadvantages
to the use of svitchboats include high operating and capital costs and a
resulting decrease in waterway safety as tows are forced to reconfLgure at
remote sites.

2.47 Another potential nonstructural alternative that has been suggested is
increasing lock staffing. Increased lock staffing will enhance the safety and
efficiency of operations on the lock wall. Additional manpower vwl" assure
that sufficient staff is available for locking traffic without -

distracted by other duties such as operation of the dam. Increased staffing
also may improve the performance of turnback approaches, since lock personnel
should be available to aid an approaching tow to tie up to the guidewall while
another tow is being serviced. However, increasing lock staffing does not
resolve safety problems associated with approach constraints or ice/debrLs
passage. Ths Rock Island District has no foreseeable plans to add additional
staff to the locks.
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C2.48 Change in lock operating policy (e.g., change of service order of
i arriving towboats) is another suggested nonstructural alternative. Generally.

tows arriving at UNR locks are serviced on a directional first-com/first-

serve basis. By changing this service policy, however, nany locks would be
i able to increase throughput capability. one common typo of policy is termed

I N-up/N-down and consists of sequentially servicing several tows In the sme

direction. This policy is efficient as long as the time it takes to execute a

turnback approach is less than that required for an exchange approach.
Lockmasters currently have the authority to Implement this service policy as

necessary. Also, changing lock operating policy would not resolve safety

problems associated with approach constraints or ice/debris passage.

SECTION 3 - AFFECTED ENVIRONMENT

DESCRIPTION OF HABITATS OF THE UMRS

3.1 The UMRS, shown on Figure EIS-2, offers a variety of fish and wildlife
habitats. The aquatic habitats of the pooled portion of the system are

classified into six categories by the Upper Mississippi River Conservation

Commission (UMRCC). These categories are shown on Figure EIS-3 and are

described below (UMRBC, 1982).

3.2 Main Channel - This includes only the portion of the river through which

the large commercial craft can operate. It is defined by combinations of wing
dams, river banks, islands, and buoys and other markers. A 9-foot navigation
channel with a minimum width of 300 feet is maintained. A current always
exists, varying In velocity with water stages. The bottom type is a function
of current. The upper section usually has a sand bottom, changing to silt
over sand in the lower section. Occasional patches of gravel are present
in a few areas. The main channel is subject to scouring action during flood
periods and by passage of towboats in the shallower stretches. No rooted
aquatic vegetation is present.

3.3 Main Channel Border - This is the zone between the 9-foot channel and
the main river bank, islands, or submerged definitions of the old main river
channel. It includes all areas in which wing dams occur along the main

channel. Buoys often mark the channel edge of this zone. Where the main
channel is defined only by the bank, a narrow border still occurs, and often
the banks have riprap. Dredged spoil has been placed in some sections of this

zone, sometimes covering wing dams. The bottom is mostly sand in the upper

sections of the pools and silt in the lower. Little or no rooted aquatic
vegetation is present. In this zone, wing dams, rock bank protection, and
other man-made structures form excellent fish habitat and provide for some of
the better fishing along the river.

3.4 I - These include the main channel, main channel border, and the
areas imediately below the dams which are turbulent due to the passage of
water through the gates of the dam and out of the locks. Since these areas
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change in size according to water stae, an arbitrary lower boundary has been 9
set at a distance of one-half silo below the dams. The bottom is mostly sand.

.Io rooted aquatic vegetation is present.

3.5 Side SbiA - These Include all departures from the main channel and
main channel border, in which there is current during normal river stage. The
gradations .In this category are widespread, ranging from fast-flowing water-
courses with high banks to sluggish streams winding through marshy areas.
Undercut or eroded banks are coon along side channels near their departure
from the main channel. This occurs mainly in the upper sections of the pools
where banks are highest and the current is swifter. Closing or diversion dams
are usually present where the side channel leavs the main channel or main
channel border, and Infrequently at other locations. In the Impounded section
of the river, these are mostly aubmarged. The bottom type usually varies from
sand in the upper reaches to silt in the lower. In the swifter current, there
is no rooted aquatic vegetation, but vegetation is common in the shallower
areas having silty bottoms and moderate to slight current.

3.6 River Las " Ponds - The following types of lakes and ponds can be
found in the river bottoms of the OW:

Lakes of formation due to fluviatile dams: (Lake Pepin, between
Minnesota and Wisconsin).

Lakes of mature floodplains: Oxbows or isolated loops of meanders

(Spring Lake near Buffalo City, Wisconsin).

. In depressions formed on floodplains: (Sturgeon Lake in Minnesota).

Between natural levee and swamp: (Chautauqua Lake in Illinois).

* Lakes due to behavior of higher organim: Dams built by man (Keokuk
Lake between Iowa and Illinois. Large open areas, usually not named,
off the main channel and main channel borders just above many of the
dams).

In river studies, only those lakes having s me connection with the river
during normal water stages are usually considered. River lakes and ponds
may or may not have a light current, depending on their location. Most of
the bottoms are mud or silt, often consisting of a layer 2 or more feet
thick. These waters may have an abundance of rooted aquatic vegetation,
both submergent and emergent. They may be surrounded by marshland.

3.7 jlgha - This category includes all of the remaining aquatic habitat
found in the river. Sloughs often border on the lake or pond category on the
one side and on the side channel category on the other. They may be former
side chanels that have been out off, or that have only intermittent flows in

* them. They may be relatively narrow branches or off shoots of other bodies of
water. They are characterized by having no current at normal water stage,
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1! 3.8 In addition to the six categories of aquatic habitat, there are
terrestrial habitat types providing food and cover for semi-aquatic organisms
and wildlife. The six major categories of terrestrial habitat are listed
below (MUB, 1982).

3.9 Marsh (Wetland) Vegetation - This category can be considered the transi-
tion zone between open water and terrestrial habitat. Frequently floodedf areas of this type support prolific populations of wildlife because of their
habitat diversity, available food, and breeding habitat. Many species of
birds, amphibians, reptiles, furbearers, and other mammals depend on these
areas. Marsh vegetation produce and sustain higher numbers of wildlife than
any other land category.

3.10 and and - Sand and mud is deposited by floodwaters and dredged
material disposal. Accreted silt material usually becomes quickly ravage-
tated; however, most sandy areas are essentially sterile and support minimal
growth. This habitat acts as loafing areas for waterbird and waterfowl.

3.11 He - These lands support mixed stands of grasses, other mixed forbs
and broadleaf weeds. Except for overlap occurring near marsh edges and
occasional openings in timber that provide good habitat interspersion, these
grassy areas are generally not as productive for wildlife compared to forest
lands or marshland. They offer moderate loafing cover for deer and nesting
cover for certain bird species.

3.12 Fes.Lnds - Much of the underdeveloped land in the river valley is
forest land. Species composition varies from north to south ranging from
cypress bottomlands in Missouri to the elm-ash-cottonwood-river birch-silver
maple forests found in the middle and upper reaches of the river. Kast
producing trees such as hickory, oak, and walnut produce the greatest amount
of food for floodplain dwelling wildlife species.

3.13 Agricultural Lands - These lands include open areas which are devoted to
annual crops, pastures, fallow ground, and fields that show some sign of
recent cultivation. These cultivated areas are located on the driest parts of
the floodplain. This habitat type is an important food source for mammals.
Many of the small rodent-type species make extensive use of this habitat
throughout all phases of their life cycle.

3.14 prkgnd - This category includes areas dominated by industrial or
commercial types of structures and those environs which are greatly influenced
by industrial development and urbanized areas. Common industries are grain
elevator operations, power companies, fertilizer plants, barge docking and
loading areas. Very few species depend-on developed land for the completion
of my life stale, Use is normally transitory, providing resting' perches for
birds or trael routes for mammals.

SI8-21
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3.15 The aquatic habitat and terrestrial habitat acreages for the various

reaches of the UHRS are shown in Tables IS-2 and 3IS-3, respectively.

ENVIRONMENTAL SETTING BY STUDY REACH

GENERAL

3.16 For the purposes of analysis in this document, the UNRS has been divided
into the following study reaches:

* Upper Mississippi River - Head of Navigation to Pool 10
Upper Mississippi River - Pool 11 to Pool 19

• Upper Mississippi River - Pool 20 to Pool 26
Middle Mississippi River - Pool 27 to Cairo, Illinois

* Illinois Waterway - Above Lockport Lock and Dam
* Illinois Waterway - Brandon Road and Dresden Island Pools
* Illinois Waterway - Marseilles and Starved Rock Pools

Illinois Waterway - Peoria Pool to the Mississippi River
Minnesota River - Mouth to Mile 21.8
St. Croix River - Mouth to Mile 24.5

_ Black River - Mouth to Mile 1.4
Kaskaskia River - Mouth to Mile 36.2

3.17 The existing environmental setting for each of the study reaches is
described in this section. A general overview is presented, with concentra-
tion on the significant resources identified for each study reach.' A
description of the socio-economic resources for each is provided a veil.

3.18 Commodity-specific tonnages transittLng the UMS locks were obtained
from the Performance Monitoring System (PMS) and from Waterborne Commerce
data. As indicated by Figures E1S-4 and ZIS-5, annual comodity flows on the
UMR and Illinois Waterway have exhibited upward trends throughout the history
of the projects. In this socio-econoic profile, recent tonnage trends are
presented for each river reach for 1981, peak tonnage year 1983 on the UMR,
and 1986.

UPPER MISSISSIPPI RIVER - HEAD OF NAVIGATION TO POOL 10

Natural Resources

3.19 Much of the information presented here has been taken from the UMNRC
Master Plm (Techmical Report F, Volm II, 1981) and the GREAT I, Fish
and Wildlife Appendix (Parts I and II, 1980). Other sources used are as
referenced. This reach covers the VR from the head of navigation at
Minneapolis, Mdmesota, to Lock and Dm& 10 at Guttenberg, Iowa (Upper and
Lower St. Anthony Falls and Pools 1 to 10).
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3.20 ki-th& tper end of this study reach, the Un flors through the
v Kieapolis, St. Paul metropolitan area. This seion of the river is

restricted btveen steep bluffs with little backwater area. Fish and wildlife
habitats and populations are uomewhat limited because of urbanization and
industrial and commercial development. Just downstream from St. Paul, the UHI
widens and develops an extensive system of backwater lakes and sloughs, and
rich wetland habitats, until it reaches Lake Pepin at Bay City, Wisconsin.
Laks Pepin is between 1 to 2.5 miles wide and about 22 miles long, extending
to the delta of the Chippewa River. Lake Pepin is the longest natural lake in
the UNRS. The iiR continues to flow downstream through a wide floodplain
bordered by high bluffs from Lake Pepin to Guttenberg, Iowa. These backwater
areas serve as significant wetland habitat for millions of fish and wildlife.

3.21 In general, the tailwaters of the dam contain valuable fishery habitat,
which provides spawning, rearing, and wintering areas for walleye, sauger,
yellow perch, catfish, and white bass. The tailwaters also provide important
feeding areas for raptors that overwinter in the area, such as bald eagles.

3.22 Fish and wildlife habitat and populations are somewhat limited in Upper
and Lower St. Anthony Falls, Pool 1, and Pool 2 because of the urban nature
and commercial and industrial development along the shorelines, as well as
generally poor water quality. Unlike the upper pools, Pool 3 has a small
comercial fishery consisting of carp and mooneye. Also unlike the upper
pools, which are generally devoid of mussels, Pool 3 contains a limited, but
viable mussel fauna. Birds and mauals would utilize the forested bluff areas

and any undisturbed floodplain habitats flanking these pools. However, two
large rookeries are located at the downstream tip of Pig's Eye Island (river
mile 834.0). The largest rookery lies between a barge fleeting and terminal
area, and is used by black-crowned and yellow-crowned night herons and great
egrets. About 1,000 feet upstream, another rookery is used by great blue
herons.

I3.23 Pools 4, 5, 5a, and 6 contain better quality and more abundant fish and
wildlife habitat than the upstream pools. The outlet of Lake Pepin (Pool 4)
is the northern border of the Upper Mississippi River Wildlife and Fish Refuge
(see Figure 19-6). The refuge was established by Congress in 1924 and is
administered b the U.S. lUS. It stretches 264 miles from Wabasha, Minnesota,
to Roak Island, Illinois. A final EIS and Master Plan were prepared by the
U.S. PUS JA July 1987, which describes five alternatives for a 20-year master
plan fo- the refuge.

3.24 Tht-extensive backwater areas around Lake Pepin provide excellent fish
fesdinga . sponing areas, as does Lake Pepin itself. However, Lake Pepin
serves =s a contaminant sink for chemicals discharged from the Twin Cities
metropolitatm area, and problems with polychlorinated biphenyls (PCB's) have
occurred in recent years. The sport fishery in Pools 4, 5, 5a and 6 is of
good quality and diverse, consisting primarily of white bass, sauger, crappie,
wall"ey. nd bi"Xill. The conmercial fishery consists primarily of carp,
bufftlo, ad catfish4 .
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3.25 Upper Pool 4 (near Trenton) contains an excellent population of mussels.
However, in lower Pool 4, and in Pools 5 and Sa, the mussel community is not
as diver" or abundant, due to the sediment load contributed by the Chippewa,
Cannon, and Zumbro Rivers. The mussel fauna of Pool 6 returns to a healthy
and diverse assemblage, since Pool 6 is less affected by tributary sediment
loads. The benthic (bottom-dwelling) invertebrate community for these pools
consists primarily of mayflies, caddisflies, chironomids, and fingernail
clams.

3.26 The backwater areas of Pools 4, 5, 5a, and 6 provide extensive bird
nesting and rearing habitats. Waterfowl heavily utilize these pools during
spring and fall migrations for resting and feeding. The bluffs along the
Wisconsin Shore of Lake Pepin are being used for a peregrine falcon nesting
and rearing program by the U.S. FWS and the University of Minnesota.

3.27 A study of water bird colonies on the UMR revealed that the river reach
north of Lock and Dam 10 provided the best nesting and rearing habitat for
these species (Thompson and Landin 1978). These data are graphically shown on
Figure KIS-7. As the river becomes progressively more confined and controlled
going downstream toward Lock and Dam 26, the habitat for water birds declines
drastically.

3.28 A wide variety of mammals utilize the habitats available in these pools.
Muskrat and beaver are trapped, and fox and raccoon are trapped and hunted
along these pools. The Nelson-Trevino bottoms in Pool 4 is one of two areas
in this study reach where the massasauga, or swamp rattlesnake, is known to
exist. This species is listed as special concern in Minnesota, and as
endangered in Wisconsin, Iowa, and Illinois.

3.29 Pools 7 to 10 contain fish and wildlife res,urces that are similar to
that described for Pools 4 to 6. Of additional significance, Lake Onalaska in
Pool 7 has an extremely high value for waterfowl because of its abundance of
aquatic macrophytes (large plants). Pools 7 to 9 also contain a large diving
duck population. Pool 10 is very rich in backwater habitats, which are
excellent habitat for fish and wildlife resources.

3.30 Pool 9 is the leading pool in commercial fish harvest in the UMRS,
with Pool 8 also being a major source. Species of importance include carp,
buffalo, freshwater drum, and catfish.

3.31 Freshwater mussels are valuable to fish and wildlife as food. Mussels
are a source of food for freshwater drum, yellow perch and channel catfish,
and also serve as substrates for attachment of benthic (bottom-dwelling)
organisms, which are also food for fish (GREAT II). Muskrats, raccoon, and
other animals often utilize both juvenile and adult mussels (GREAT II).

3.32 A mussel survey of Pools 3 to 11 collected 30 species of mussels, with
the most abundant being three ridge, pigtoe, and pimpleback (Thiel 1981).
Since 1981, three additional species have been collected, one of which was the
rare spectacle case (mmkaoin angonj ) (Wisconsin Department of Natural
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Resources, letter dated December 1, 1988). More species and greater numbers
of mussels are collected in Pool 10 than in any of the other pools surveyed
(Thiel 1981; Duncan and Thiel 1983). The endangered species, the Higgins' eye
pearly mussel, has been found in Pools 7, 8, 9, and 10. The Higgins' Eye
Recovery Team (1982) identified four essential habitat sites in this reach for
this species, which are believed to contain viable reproductive populations:

Whiskey Rock, Wisconsin Pool 9 river miles 658.4-655.8
Harpers Slough, Wisconsin Pool 10 river miles 641.4-639.0
Prairie du Chien, Wisconsin Pool 10 river miles 637.0-633.4
McMillan Island, Wisconsin Pool 10 river miles 619.1-616.4

3.33 Commercial clamming exists in Pools 4, and 7 through 11. The majority
of the harvest occurs in Pools 8 and 9, with the co-mmercially valuable
washboard (Ngaonai nervosa) harvested only from Pools 9 and 10 (Heath, At
Al., 1988). In 1986, the commercial clamiang industry transacted about
$500,000 in business in Pools 4 through 11 (Heath, Se Al., 1988).

Socio- Economic Resources

3.34 The UMR reach extending from the head of navigation to Lock and Dam 10
is 239 miles long. A total of 18 counties border the river within this seg-
ment: 2 in Iowa, 8 in Minnesota, and 8 in Wisconsin. The 18-county region
had approximately 2,609,000 residents in 1985, of which 82 percent were urban
(Table EIS-4). Major river communities within this reach include Minneapolis,
St. Paul, Hastings, Red Wing, and Winona, Minnesota; and La Crosse and Prairie
du Chien, Wisconsin.

3.35 The area's economy is strongly influenced by the Twin Cities
(Minneapolis and St. Paul) and La Crosse. Major industries in these cities
include computer and machinery manufacturing; canned, frozen, and dairy food
processing; and beer processing. Dairy farming comprises the major portion of
this region's agricultural activity. Other farm-related activities center on
food crop, feed, cattle, hog, and sheep production.

Commercial Navigation

3.36 As can be seen in Figure EIS-8, tonnage transitting the locks increases
going downstream from St. Anthony Falls Upper to Lock 10. "Up* and "Low" on
Figure EIS-8 refer to St. Anthony Falls Upper and Lower.

3.37 Downbound tonnage has historically, and remains to be, dominated by
grain and farm products. Trends in downbound grain traffic tend to explain
total traffic through all locks in this reach. Downbound grain tonnage
through Lock 10 increased from 12,643 kilotons (ktons) in 1981 to 17,055 krons
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TABLE 313-4

1985 Poulstion Estlmtes Ur Rlver leach 1 A.

1 * SSlIxL6 I 31va3 3SUMS

A. IM3 01' WVIATION TO POOL 10
1985

Percent
1963 Urban

Population Population
_ _ 3.tsamte astlste .

Iowa Allam kee 14,900 26.4
Clayton 20,900

Ninnesota Dakota 223,100 92.2
Goodhue 40,300 43.5
Hennepin 951,400 99.0
Houston 18,800 35.7

Ramsey 460,900 99.7
Wabasha 20,200 20.9
Washington 127,400 76.7

Winona 472,300 59.8

Wisconsin Buffalo 14,300 17.8
Grant 55,300 31.5
La Crosse 96,600 74.0
Peplon 7,500
Pierce 32,100 32.7
Trespealeau 26,700

Vernon 26,300 14.5

TOTAL 2,609,000 81.5

B. POOL 11 TO POOL 19

1985
Percent

1985 Urban
Population Population

State County Estimate Estimate

Illinois Carroll 18,900 24.1

Rancock 23,900 27.2
Henderson 9,900
Koury 60,200 51.0
Jo Davies 23,700 25.8
Mercer 20,000 20.1
Rock Island 160,000 86.0
Whiteside 67,800 53.7

lows Clayton 20,900
Clinton 56,800 73.6
Des Moines 44,900 71.2

Dubuque 91,400 74.4

Jackson 22,300 28.1
Lee 42,700 62.8
Louisa 12,400
Muscatine 43,500 70.9
Stott 162,900 87.5

lscoesin Grant 51.600 31.5

TOTAL 933,800 66.3
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TABLE 1I-A (C nt'd)

C. POOL 20 TO POOL 26

1985
Percent

1985 Urban
Population Population

State County Estivate Estimtt

Illinois AMm 71,700 59.4

Calhoun 6,000IHancock 23,900 27.2

; Jersey 20,600 36.5

Madison 240,500 81.8

Pike 19,800 22.1

awa Lee 42,700 62.8

Missouri Clark 8,500

Levis 11,500 -

Lincoln 22,900 11.8

Marion 29,800 78.5

Pike 17,400 41.5

Ralls 8,900 1.9

St. Charles 152.100 79.0

TOTAL 676,300 67.4

D. POOL 27 TO CONFLUENCE WITH OHIO RIVER

1985
Percent

1985 Urban
Population Population

State County Et te Estiate

Illinois Alexander 12,400 48.4

Jackson 61,600 58.8

Madison 240,500 81.8

Monroe 20,200 44.8

Randolph 35,800 45.5

St. Clair 267,900 87.5

Union 17,900 30.4

Missouri Cape Girardeau 61,300 71.7

Jefferson 152,300 43.2

Mississippi 16,200 56.9

Perry 17,000 43.8

Ste. Genevieve 16,000 29.5

St. Louis (city) 450,300 100.0

St. Louis (county) 991,800 97.7

Scott 40.500 58.7

TOTAL 2,401,700 86.5

0
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TABLE 119-4 (Cont'd)

2. ILLINOIS TMTW RAMcUS

A. ADM, LOCKPORT LOCK AMD D"M

1985
Percent

1985 Urban
Populatiou Population

State County Estimste Estimate

Illinois Cook 521,200 99.7
Dupage 743,200 98.4
Will 351.100 77.9

TOTAL 1,615,500 94.4

5. BRANDON ROAD AND DRESDEN ISLAND POOLS

1985
Percent

1985 Urban
Population Population

State County Estlmate Estimate

Illinois Grundy 37,200 38.9
LaSalle 111,900 62.5

TOTAL 149,100 56.6

C. MARSEILLES AND STARVED ROCK POOLS
1985

Percent

1985 Urban
Population Population

State County Estimate Estimate

Illinois Grundy 37,200 38.9
Will 351.100 77.9

TOTAL 388,300 74.2
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TABLE 318-4 (Cont'd)

D. PEORIA POOL TO THE MISSISSIPPI RIVER

1985
Percent1985 Urban

Population PopulationState Count Retinete Estimate

Illinois grown 5,400
Bureau 39,300 33.7
Calhoun 6,000Cass 15,500 42.0
Fulton 45,600 46.9
Greene 16,800 34.5
Jersey 20,600 36.5
LaSalle 111,900 62.5
Marshall 16,600 18.9
Mason 19,700 35.9
Morgan 38,100 63.1
Peoria 200,600 84.3
Putnam 6,100
Pike 19,800 22.1
Schuyler 8,700 40.0
Scott 6,500
Tazewell 134,500 76.8
Woodford 35.000 21.0

TOTAL 746,700 61.7

3. KASKASXIA RIVER, MOUTH TO NILS 36.2

1985
Percent

1985 Urban
Population Population

State County Estimate Estimate

Illinois Monroe 20,200 44.8
Randolph 35,800 45.5
St. Claire 263.900 87.5

TOTAL 323,900 75.7

4. MINNESOTA RIVER - MOUTH TO MILE 21.8

1985
Percent

1985 Urban
Population Population

state County Estimate Estimate

Minnesota Dakota 223,100 92.2
Hennepin 951,400 99.0
Scott 48,800 65.1

TOTAL 149,100 96.4
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TAN.! i.-4 (Cont'd) 2

5. ST, CROIX RIVER - 1M To MLE 24.5

1985
Percent

1985 Urban
Population Population

State County Estimate Estimate

* Minnesota Washington 127,400 76.7

Wisconsin Pierce 32,100 32.7
St. Croix 46,500 26.0

TOTAL 206,000 58.4

6. MLACK RIVER - MOUTH TO MILE 1.4

1985
Percent

1985 Urban
Population Population

State County Estimate Estimate

Wisconsin LaCroese 96,600 74.0

References:

a. Bureau of the Census. 1986. "Provisional Estimates of Counties."
Prepared for each state.

b. State of Illinois, Bureau of Budget. 1987. 'Illinois Population
Trends 1980 to 2025."

c. Iowa Developmnt Commission. 1986. '1986 Statistical Profile of
Iowa."

d. Minnesota Departmnt of Energy, Planning, and Devalopment. 1983.
"Minnesota Population Projections 1980-2010."

e. Kissouri State Library, Reference Dek, Jefferson City, NO.
Unpublished Source.

f. State of Wisconsin, Demographics Services Center. Madison, Wt.
Unpublished Source.
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In 1983 and has fallen to 9,440 ktons In 1986. This trend is typical of other
locks in this reach. There is no significant upbound grain traffic, although
dowmbound grain generates many upbound empty Jumbo barges.

3.38 In this reach of the Mississippi River, upbound tonnage has declined
from 1981 to 1983 and rebounded In 1986 to above 1981 levels. At Lock 10,
1981 upbound tonnage was 5,283 ktons., declining to 4,608 ktons in 1983 and
increasing to 5,876 ktons In 1986.

3.39 Other comodities which transit the locks in this reach with signifi-
cant tonnage include: coal (up and downbound); and upbound fertilizer.

3.40 Upbound coal declined from 1981 to 1983 and rebounded in 1986 to near
or above 1981 levels for all locks in this reach. Downbound coal tonnage
has declined from 1981 to 1986. At Lock 10, upbound fertilizer tonnage has
increased significantly from 567 ktons in 1981, to 958 ktons in 1983, and to
1,357 ktons in 1986.

3.41 Other commodities with less significant tonnage showing steady to
significant tonnage increases since 1981 include upbound salt and downbound
coke and petroleum products.

UPPER MISSISSIPPI RIVER - POOL 11 TO POOL 19

Natural Resources

3.42 Much of the Information presented here has been taken from the UNRBC
Mster Plan, Technical Reports D and F (1981), and the GRMAT II, Fish and
Wildlife Management Work Group Appendix (1980). Other sources used are as
referenced. This reach covers the UNR from Lock and Dam 10 (river mile 615.1)
at Guttenberg, Iowa, to Lock and Dam 19 (river mile 364.2) at Keokuk, Iowa
(Pools 11 to 19).

3.43 This reach is different from the previous reach in several respects.
Topography changes from a river flanked by high bluffs near Cassville,
Wiconsin, to a more rolling landscape near Keokuk, Iowa. Forested areas are
i. prominent in the lower portion of this reach. There is a high relative
distribution of woody vegetation in the floodplain, except for the Quad Cities
area in Pool 15. A decline in aquatic vegetation occurs below Pool 14. Non-
channel waters and side channels are less extensive and are replaced by main
channel border as the dminant water type at the lower° end of this reach.
Ihis reach can be conidered transitional between the upper (above W/D 10) and
1* ( Wiw U* 19) pooled river reaches.

$ 3. he eWhroial fishery in this reach consists primarily of carp,
Walaoi ettish, and fzeahvater drum. The principal harvest areas for carp
ajijbulWo oedOW if theols 13, 18, and 19, and for catfish and freshwater drum
*l* s 'i 39 $ reach is also considered to have a good to excellent

*.. ~i~a *ajar species sought include bluegill, crappie, sauger, o
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walleye, channel catfish, white bass, larpmouth bass, and freshwater drum.
Various fish species congregate in the tailwater habitat of the dams, and
these area attract the greatest fishing pressure. Pool 19 has the largest
paddlefih. fishery in the 1NRS, followed by Pool 13.

3.45 A diversity of species and good populations of freshwater mussels are
found in this reach of the U336. The most common species include the three-
ridge, pimpleback, pigtoe, and hickory-nut. The Higgins' eye pearly mussel
(j an la' UgLnaL). a federally endangered species, has been found in Pool
11 (river miles 612.2-613.1, 607.5-609.0); Pool 12 (river miles 580.9-581.5);
Pool 14 (river miles 510.0-510.2, 508.1, 506.8, 505.0-505.5, 504.0-504.7,
503.2-503.9); Pool 15 (river miles 485.5-486.0); Pool 16 (river siles 480.7-
482.0, 482.9, 478.0-478.3, 477.6-478.0, 473.0-474.1, 472.0-473.0); Pool 17
(river miles 49.0-450.0, 445.7, 444.0-"45.1, 438.5-438.7); and Pool 19 (river
miles 406-410.5). The Higgins' Eye Recovery Team (1982) identified two
essential habitat sites in this reach:

Cordova, Illinois Pool 14 river miles 505.5-503.0
Sylvan Slough, Illinois Pool 15 river mile 485.5

3.46 Another species of mussel considered as being rare in the UR has been
found in this reach, the spectacle case (gimblA mone a ). This
species has been found in Pool 15 (river miles 485.5-485.8, 483.0483.1); Pool
16 (river miles 480.7-482.0, 481.6, 472.0-473.0); Pool 17 (river miles 444.0-
445.1); and Pool 19 (river miles 390.0-390.7, 389.0-390.3, 386.5-388.6, 364.5-
364.6).

3.47 The pools in this reach are heavily used each year by resident and
migratory birds, except for Pool 15 because of its extensive urbanization.
Waterfowl heavily utilize the pools during spring and fall migrations for
resting and feeding. Pool 19 is especially significant to diving ducks and
other waterfowl that obtain food by diving for bulbs, leaves, and small
crustaceans. Pool 19 is more than 20 years older than other UR pools, and
its silty bottom supports a rich benthic coimunity, especially fingernail
clams.

3.48 As shown on Figure EIS-7, habitat for water birds (herons, egrets)
declines from the upper to lower portions of this reach. Great blue heron
and/or great egret rookeries are located in Pool 11 (river miles 610.1, 609.7,
609.2, 600.9); Pool 12 (river miles 576.1, 574.8, 569.9, 569.4); Pool 13
(river miles 549.0-556.7 at Savanna Army Depot, 538.3538.6, 535.5); Pool 14
(river miles 514.0-514.8); Pool 16 (river mile 478.1 and includes black-
crowned night heron, 476.7); Pool 17 (river mile 451.0); Pool 18 (river mile
433.7); and Pool 19 (river miles 408.3, 397.4, 396.0). In this reach of the
U311, the only nesting area for double-crested cormorants is located in Pool
13, at river miles 534.9, 531.8, and 525.0-527.0.

3.49 A large number of bald eagles winter in this reach of the UM1. Large
trees along the shoreline near the locks and dams are of significant impor-
tance in providing perching and feeding sites, as bald eagles feed on fish in
water kept open by the dams during the winter. In Pool 11, an eagle sanctuary
is located at river miles 613.6 to 616.0, and a night roosting area at river
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miles 604.0 to 605.0; in Pool 13 eagl. nesting and roosting habitat is located
in the Sevima Army Depot (river miles 549.0 to 556.7); and in Pool 14 the
Oak Valley lagis Refuge serves as a night roosting area (river miles 493.3
to 495.0). Other roosting areas are found in Pool 15 (river miles 488.0 to
493.0); and Pool 19 (river miles 396.0 to 401.0).

3.50 Wildlife species in this reach depend upon the marsh and shoreline
habitats for food and cover. Because of extensive urbanization, wildlife
habitat is limited in Pool 15, as compared to the other pools. Mammal species
expected to be found in this reach include muskrat, squirrel, raccoon, beaver,
rabbit, white-tailed deer, coyote, and fox. Essential habitat for the river
otter, a threatened species in Iowa and Illinois, and considered rare in
Missouri, is found in Pool 12 (river miles 560.0579.0); Pool 13 (river miles
549.0-560.0, 548.0-540.0, 531.8-537.0, 524.0-529.0); Pool 14 (river miles
518.0-510.0, 506.3-505.5, 494.0-493.0); Pool 15 (river miles 483.0-493.0);
Pool 16 (river miles 476.7-483); Pool 18 (river miles 437.0-435.0, 431,0-
428.0); and Pool 19 (river miles 406.0405.0). Land and water dwelling
reptiles and amphibians also would be abundant in this reach in areas with
suitable habitat.

3.51 About 91,720 acres of land and water are managed by State and Federal
agencies for fish and wildlife resources in this reach (see Table EIS-5).
The Upper Mississippi River Wildlife ard Fish Refuge occupies about 62,800
of these acres in Pools 11 to 14 (see Figure EIS-6). As shown on Figure

IS-9, thre divisions of the Mark Twain National Wildlife Refuge are
located in Pools 17 and 18: Big Timber (1,757 acres), Louisa (2,609 acres),
and Keithsburg (1,400 acres) (U.S. FWS 1979).

Socio- Egonomic Resources

3.52 The tNR reach extending from Lock and Dan 10 to Lock and Dam 19 covers
approximately 251 river miles. The area bordering the river within this reach
includes 8 Illinois counties, 9 Iowa counties, and 1 Wisconsin county. The
combined 1985 population of the 18-county region was estimated at 933,800
(see Table KIS-4). About two-thirds of the region's residents live in urban
areas located along the river, including the communities of Dubuque, Clinton,
Davenport, Bettendorf, uscatine, Burlington, Fort Madison, and Keokuk, Iowa;
and East Moline, Moline, and Rock Island, Illinois.

3.53 The region's economy has evolved a high degree of economic specializa-
tion in agricultural-related industries. The primary economic activities
inliude the raising of feed, seed, and livestock, the producing of machinery
to pleat and harvest farm products, and the processing of farm products for
*a& to constuimrs. Other important activities in the area include the
smamfacturing of construction equipment and ammunitions and the production
of 4 shest.
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Comer ial Navigation0
3.54 As in the previous reach, tonnage transitting the locks in this reach
increases going downstream from Lock 11 to Lock 19, as shown in Figure EIS-10.
Grain and farm products dominate downbound comodity flown, and trends in
downbound grain traffic tend to explain total traffic through all locks in
this reach. Downbound grain traffic through Lock 19 increased from 22,344
ktons in 1981 to 25,956 ktons in 1983, and then fell to 14,354 ktons in 1986.
It then increased significantly in 1987. There is no significant upbound
grain traffic. Upbound tonnage has remained stable at Locks 11 and 12 from
1981 to 1986. Downstream of Lock 12 there have been steady increases in
upbound tonnage transitting these locks from 1981 to 1986. At Lock 19,
upbound tonnage has increased from 7,549 ktons in 1981, to 7,786 ktons in
1983, and to 8,880 ktons in 1986.

3.55 Other significant comodities which transit the locks in this reach
include: coal, petroleum, and a category "other tonnage" which is made up
primarily of chemicals and fertilizer.

3.56 Upbound coal transitting Locks 11 through 13 increased markedly from
1981 to 1983 and then dropped off in 1986 but remained above 1981 levels.
Downstream of Lock 13 upbound coal has shown steady increases from 1981 to
1986. At Lock 19 upbound coal increased from 2,692 ktons in 1981, to 3,883
kt9na in 1983, and to 4,488 ktons in 1986.

3.57 Downbound coal transitting Locks 11-13 shows steady declines from 1981
through 1986. Downstream of Lock 13, downbound coal increased from 1981 to
1983 and then dropped off in 1986 but remained above 1981 levels.

3.58 Up and downbound petroleum tonnage transitting Locks 11-19 shows steady
declines from 1981 to 1986. At Lock 19 upbound petroleum declined from 1,486
krons in 1986, to 696 ktons in 1983, and to 658 ktons in 1986. Downbound
petroleum through Lock 19 declined from 674 ktona in 1981, to 423 ktons in
1983, and to 344 ktons in 1986.

3.59 Commodities classified in the "other" category, both up and downbound
(primarily upbound fertilizers and salt) have shown significant increases
through these locks from 1981 to 1986.

UPPER MISSISSIPPI RIVER POOL 20 TO POOL 26

Natural Resources

3.60 Much of the information presented here has been taken from the UMRG
Master Plan, the Environmental Report (Technical Report D, 1981) and the Long-
Term Resource Monitoring Report (Technical Report F, 1981). Other sources
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used are as referenced. This reach covers the UNK from Lock and Dam 19 (riverC; ' mile 364.2) at Keokuk, Iowa, to Lock and Dew 26 (river ails 202.9) at Alton,
Illinois (Pools 20-26).

3.61 This reach is characterized by a wide floodplain, altered by agricul-
tural levee construction. This reach contains a smaller area of side channel
and backwater habitats, only about 15 percent of the reach, which is a signif-

ikant reduction from the upper reaches previously described. This reach does
contain A. more extensive area of main channel border habitats. The ecosystem
in this reach has been affected by conversion of floodplain to agricultural
use, and by shoreline development, especially in the St. Louis metropolitan
area. Loas than 10 percent of the total area in'this reach is managed by
Federal and State agencies for fish and wildlife purposes.

3.62 This reach supports only an average commercial fishing effort, with
carp, buffalo, and channel catfish comprising most of the catch. Pool 21
usually has the smallest commercial catch of all the UM pools. Sport fishing
in the reach consists primarily of freshwater drum, channel catfish, bluegill,
crappie, white bass, walleye, and sauger. Various fish species congregate in
the tallwater habitat of the dams, and these areas attract the greatest
fishing pressure. Pool 26 is heavily used by anglers each year.

3.63 Although Pools 20, 21, and 22 have several islands, they lack extensive
sloughs and backwater areas, as well as undisturbed terrestrial or bottomland
habitat. This results in only moderate use of these pools by migratory water-
fowl and other avian species. In Pool 21, the lakes and sloughs of the Quincy
Bay area do provide moderate value habitat for ducks, shorebirds, and wading
birds. As shown on Figure EIS-7, water bird use of this reach is low. A
great blue heron rookery is located on Taylor Island in Pool 20 (river mile
352.0), and on Armstrong Island in Pool 22 (river mile 313.0) (U.S. NVS,
1984).

3.64 Pools 24, 25, and 26 contain better quality habitat for waterfowl
use, and Pool 25 is heavily used by migrating dabbling ducks, such as
mallard, pintail, gadwall, wigeon, and teal. Great blue heron and great
egret rookeries are located on Blackburn Island in Pool 24 (river mile
284.0-285.0); below Lock and Dam 24 (river mile 271.6); below Hamburg,
Illinois, in Pool 25 (river mile 253.6); on Hat Island (river mile 238.8);
and in Pool 26 at river mile 216.5.

3.65 A large number of bald eagles winter in this reach of the UMR. Much of
the area downstream of Montebello State Park in Pool 20 (river miles 360.0 -
365.0) has been purchased for the protection of the bald eagle, and inland is
also the Cedar Glen Roost area (U.S. FWS, 1984). This is one of Illinois'
largest winter sanctuaries of bald eagles, and has been identified by the
Illinois Natural Areas Inventory as being a statewide significant natural area
(U.S. 1NS, 1984). The Gardner Division of the Mark Twain National Wildlife
Refuge in Pool 21 also receives high bald eagle use. Bald eagle roosting,
feedin, and perching areas in Pool 22 are located at river miles 318-322,
302-305, and 300-301 (U.S. PWS, 1984). Large concentrations of bald eagles
also occur in Fool 25 in the Clarksville island area, which is possibly the
second largest concentration in the OISS.
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3.66 mroUs mussel beds are located in this reach of the lUM. Endangered
or rare species located in this reach include the spectacle case (Pool 20,
river miles 364.5-364.6), the Higgins' eye pearly mussel (Pool 20, river miles
355.5-355.9), and shells of the fat pocketbook (Pool 22, river miles 309;
299.8-301.A) (U.S. S, 1984).

3.67 Wildlife species in this reach depend upon both the bottomland habitats
and'the bordering upland habitats for food and cover. Depending upon the
availability of habitat, memal species expected to be found in this reach
include muskrat, squirrel, raccoon, beaver, rabbit, and white-tailed deer.
Land and water dwelling reptiles and amphibians also would be abundant in
areas with suitable habitat.

Socio- Economic Resources

3.68 The UMR reach extending from Lock and Dam 19 to Lock and Dam 26 includes
portions of Illinois, Iowa, and Missouri. The area bordering the 161 river
miles within this reach includes 14 counties: 6 in Illinois, 1 in Iowa, and 7
in Missouri. The combined 1985 population for this 14-county region was
estimated at 676,300. Slightly more than 67 percent of this population base
was urban (see Table EIS-4). Urban areas within this reach which are adjacent
to the river include: Fort Madison and Keokuk, Iowa; Quincy and Alton,
Illinois; and Hannibal, Missouri.

3.69 While influenced by the aforementioned communities, this region's
economy is dominated by agricultural production. Feed grain and soybean
production, in addition to livestock and dairy production, comprise the
primary economic activities in the region. Other activities include food
processing and chemical, heavy machinery, and broadcast equipment production.

Commercial Navigation

3.70 The information for this reach has been combined with the following

reach (L/D 26 to Cairo, Illinois). (See paragraph 3.79.)

MIDDLE MISSISSIPPI RIVER - POOL 27 TO CAIRO, ILLINOIS

Natural Resources

3.71 Much of the information presented here has been taken from the UMRBC
Master Plan, the Environmental Report (Technical Report D, 1981) and the Long-
Term Resource Monitoring Report (Technical Report F, 1981). Other sources
used are as referenced.

0
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3.72 This reach (Middle River) extends from Lock and Dan 26 at Alton,C llinois (river nil* 202.9) to the mouth of the Ohio River at Cairo, Illinois
(river mile 0.0). This reach contains Dam 27 (river mile 190.3) and Lock 27
on the Chain of Rocks Canal (river nile 185.0). The remaining portion of the
nine-foot channel is maintained by closing structures, dikes, and revetments
which constrict the flow to the main channel.

3.73 Sloughs and side channels are relatively scarce in this reach. There
is a lack of aquatic habitat diversity due to the maintenance of the nine-foot
channel, and levee and drainage activities for agriculture reduce the diver-
sity of terrestrial habitat. Water quality is degraded by industrial and
municipal discharges, primarily in the St. Louis - East St. Louis metropolitan
area. Those water quality parameters that have violated standards include
amonia-nitrogen, copper, iron, mercury, zinc and cadmium. High fecal
coliform counts and low dissolved oxygen levels are also common.

3.74 In this reach, 82 species of fish have been recorded. Species recorded
from side channels include bluegill, crappie, largemouth bass, white bass,
catfish, sauger, and gizzard shad. Some comaercial fishing occurs, with
buffalo, catfish, and carp most commonly harvested.

3.75 A variety of waterfowl utilize this reach during the spring and fall
migrations. Common puddle ducks include mallard, wood duck, teal and pintail,
and common diving ducks include scaup, bufflehead, canvasback, and redhead.
Numerous bird species also utilize this reach. A rookery consisting of great
blue, little blue, and black-crowned night herons is located at river mile
172.0 (Illinois side); a rookery consisting of great blue and black-crowned
night herons and great egrets is located at river mile 146.0 (Illinois side);
and a black-crowned night heron colony is located at river mile 39.5 (Missouri
side). Also, two areas in Illinois near the river serve as roosting and
foraging areas for the bald eagle: the Union County Conservation area near
river mile 61.0 and the Horseshoe Lake Refuge at river mile 35.0.

3.76 Numerous mammal species would occur in the floodplain areas in this
reach. The river bottoms are recognized for their production of furbearers
such as muskrats, raccoon, mink, beaver, opossum, coyote, and red and gray
fox.

Socio-Econmuic Resources

3.77 The confluence of the Mississippi and Ohio Rivers serves as the dividing
line between the Upper and Lower Mississippi River. The reach extending from
Lock and Dam 26 to the confluence point covers 203 river miles. The two-state
area bordering the river in this reach contains seven Illinois and seven
Missouri counties, along with the independent city of St. Louis, Missouri.
The region had an estimated 1985 population of 2,401,700, of which approxi-
mately 87 percent was urban (see Table m-y.- FtW major urban areas are
adjacent to the river within this reach: Zast St. Louis, Cahokia, and
Chester, Illinois; and St. Louis and Cape Girardeau, Missouri.
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3.78 The popaic base of the region is primarily agriculture and agricul- )
ture-dependpnt; industries (e.g., food and beverage processing). The St. Louis
Metropolitaw.Area serves as the region's economic hub, supporting such indus-
tries as auto, aircraft, railroad car and space craft assembly, pet food
production, and beer processing.

Commercial Naviration

3.79 Again, the trend of tonnage continues to increase going downstream from
Locks 20 to 27, as shown in Figure EIS-li. Trends in downbound grain traffic
tend to explain total traffic through locks in this reach. Downbound griin
traffic through Lock 27 increased from 44,183 ktons in 1981 to 50,064 ktons
in 1983 and then fell to 34,707 ktons in 1986. It then increased substan-
tially in 1987. This trend is typical of locks in this reach. There is no
significant upbound grain traffic, although downbound grain generates many
upbound empty barges. Upbound tonnage through Locks 20 through 22 has shown
steady increases from 1981 to 1986. Downstream of Lock 22 in this reach
through Lock 27 upbound tonnage decreased from 1981 to 1983 and increased in
1986 to above 1981 levels. Commodities other than grain which transit the
locks in this reach with significant tonnage include: coal (both up and
downbound), upbound fertilizer and salt.

3.80 Upbound coal has shown steady increases from 1981 to 1986 at all locks
in this reach. Downbound coal has also increased from 1981 to 1986 through
Locks 20 to 22. Downstream of Lock 22, trends in upbound coal tonnage vary
from lock to lock, at some locks increasing and others decreasing from 1981 to
1986.

3.81 For Locks 20-27, upbound petroleum declined from 1981 to 1983 and
rebounded slightly in 1986 but remained below 1981 levels. Downbound
petroleum tonnage has shown a steady decline from 1981 to 1986.

3.82 Upbound fertilizer and salt tonnage have both experienced significant
increases from 1981 to 1986. At Lock 27, upbound fertilizer increased from
3,430 ktons in 1981 to 4,493 ktons in 1986. Upbound salt increased from 1,271
ktons in 1981 to 1,848 ktons in 1986.

ILLINOIS WATERWAY - ABOVE LOCKPORT LOCK AND DAM

Natural Rasources

3.83 Much of the information presented here has been taken from the UMRBC
Master Plan, the Long-Term Resource Monitoring report (Technical Report F,
Volume II, 1981). Ocher sources used are as referenced.

0
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3.84 This portion of the Illinois Waterway consists of interconnecting
waterways between Lockport Lock and Dam (river mile 291.1) and Lake
Michigan, as shown on Figure RIS-12. The waterway in this reach is completely
channelized, heavily industrialized, and urbanized, which significantly
reduces the quality and quantity of habitat available for fish and wildlife
resources. Isolated areas of natural habitat are present, the majority of
hidh is preserved in two natural areas (Lake Calumet and Lemont East

Geological Area) and three nature preserves (Cranberry Slough, Cap Sauers,
and Black Partridge) in this reach. Other recreational resources are
generally limited within this reach.

3.85 Poor water quality generally limits the aquatic resources of this reach.
Point source discharges, urban runoff, and storm sewer overflows adversely
Impact the water quality. Fishery resources are dominated by pollution-
tolerant species such as carp, carp x goldfish hybrids, goldfish and gizzard
shad. Invertebrate fauna is dominated by aquatic earthworms and midge larvae,
which are also pollution-tolerant species. However, for portions of the
waterways near Lake Michigan serving as an inlet for Lake Michigan water, an
improvement in aquatic resources is seen, because of the influence of species
from Lake Michigan (Havera, S& &1., 1980). For example, the Chicago and
Calumet Rivers contain a better fishery resource, due to an abundance of Lake
Michigan species (Havera, Lt Al., 1980). Lake Calumet is a State natural
area, which supports a green heron nesting colony as well as populations of
American bittern, great egrets, black terns, yellow-headed blackbirds, and
black-crowned night herons, as well as a variety of mammals, reptiles, and
amphibians.

3.86 Wildlife resources in this reach are limited to those species that have
adapted to the urban environment. One exception is Lake Calumet, located
about 2 miles northwest of O'Brien Lock and Dam on the Little Calumet River.

Socio-Economic Resources

3.87 The Illinois Waterway reach extending from Starved Rock Lock and
Dam to the Mississippi River covers 231 river miles. This reach includes
18 counties bordering the river and 11 major river commuities. Besides the
Peoria, Illinois, Metropolitan Area (Peoria, Peoria Heights, Creve Coeur, and
East Peoria), important river cities include La Salle, Peru, Spring Valley,
Chillicothe, Pekin, Bartonville, and Beardstown. The estimated 1985 popula-
tion for the region was 746,700; nearly 62 percent of this population resided
in urban areas (see Table EIS-4).

3.88 Economic activities in this region are centered around agriculture in
rural areas and industry in urban areas. Regional industries produce such
products as coated paper and bags, earthmoving equipment, off-highway trucks,
labels, bakery products, patio furniture, specialty wire, lawn sprinklers, and
communication towers.
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Comercial Navigation

3.89 As can be seen in Figure EIS-13, tonnage transitting the locks in this
reach increases going downstream through O'Brien and Lockport Locks.

3.90 The volume of comrcial traffic is much greater at Lockport than at
O'Brien Lock, but O'Brien handles a larger volume of recreational lockages.
In 1986 at O'Brien Lock, there were 15,010 recreational vessels and only 2,292
commercial towboats. Upbound tonnage exceeds downbound tonnage transitting
both of these locks, with coal and petroleum accounting for the largest
portion of the upbound traffic at both locks.

3.91 At Lockport, upbound coal decreased from 4,760 ktons in 1981 to 4,032
ktonb in 1983 and has rebounded to 4,611 ktons in 1986. Downbound traffic
through Lockport is primarily accounted for by petroleum, grain, and iron and
steel products. Petroleum and grain account for the largest portions of
downbound tonnage transitting Lockport Lock. At Lockport, downbound petroleum
increased from 1,666 ktons in 1981 to 2,266 ktons in 1983 and decreased to
1,304 ktons in 1986. Downbound grain increased from 1,169 ktons in 1981 to
1,448 ktons in 1983, then decreased to 1,100 ktons in 1986.

3.92 Significant tonnage in commodities lumped under the category "Other"
(both upbound and downbound) also transit all of the locks on the Illinois
Waterway. The other category is made up primarily of chemicals and related
products, fertilizers, and iron and steel products. This is an indication
of the diversity of commodities which transit Illinois Waterway locks.

ILLINOIS WATERWAY - BRANDON ROAD AND DRESDEN ISLAND POOLS

Natural Resources

3.93 Much of the information presented here has been taken from the UMRBC
Master Plan, the Long-Term Resource Monitoring Report (Technical Report F,
Volume II, 1981). Other sources used are as referenced.

3.94 This reach of the Illinois Waterway (see Figure EIS-12) consists of the
Brandon Read pool from Lockport Lock and Dam (river mile 291.1) to Brandon
Road Lock and Dam (river mile 286.0), and the Dresden Island pool to Dresden
Island Lock and Dam (river mile 271.5).

3.95 The major limiting factor on aquatic resources in this reach has
been poor water quality. Dominant fish species include carp, carp x goldfish
hybrids, 'aud goldfish in the Brandon Road pool. Additional dominant species
in the Dresden Island pool include gizzard shad, green sunfish, emerald
shiners, bluntnosed and fathead minnows (Havera, " al., 1980). A few
largemouth bass also have been found in the Dresden Island Pool (Havera, jt
AL., 1980). Starrett (1971) found no mussels in this reach of the Illinois
Waterway.

SIS-52
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3.96 Spee diversity and abund e of birds, mam s, reptiles, anamphibians are limited in this reach because of the lack of habitat. The

majority of natural habitat in this reach is preserved in the Des Plaines
Conservation Area (4,253 acres) and the Channahon Parkway State Park (18
acres) (see Figure EIS-14).

Socio- conomic Resources

3.97 The Illinois Waterway reach extending from Lockport to Dresden Island
Lock and Dam covers 20 river miles. Two counties are contained within the
reach, with a combined 1985 population estimated at 388,300. Urban residents
accounted for 74 percent of the 1985 population (see Table EIS-4). Important
communities located on the river in this reach include Joliet and Rockdale.

3.98 The economy of this region centers on the production of chemicals,
twtilizer, automotive and petroleum products, and propane gas. Other
significant industries in the area include manufacturing of wallpaper and
explosives.

Coilercial Navigation

3.99 As can be seen in Figure EIS-13, tonnage transitting the locks in this
reach increases going downstream through Brandon Road and Dresden Island
Locks. Upbound tonnage exceeds downbound tonnage by a significant margin
through both Brandon Road and Dresden Island Locks. In 1986, upbound tonnage
at Dresden Island was 13,064 ktons and downbound tonnage 6,083 ktons. Upbound
traffic is dominated by coal and petroleum, while petroleum makes up the
largest portion of downbound tonnage.

3.100 Grain tonnage is also a significant portion of total downbound tonnage.
At Dresden Island Lock, upbound coal tonnage decreased from 4,702 ktons in
1981 to 4,212 ktons in 1983, then rebounded to 4,775 ktons in 1986.

3.101 At this lock, upbound petroleum decreased from 1,769 ktons in 1981 to
1,550 ktons in 1986. Downbound petroleum increased from 2,823 ktons in 1981
to 3,679 ktons in 1983, then declined to 2,611 ktons in 1986. Downbound grain
increased from 1,600 ktons in 1981 to 1,844 ktons in 1983, then declined to
1,393 ktons in 1986.
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ILLINOIS WATERWAY - MARSEILLES AND STARVED ROCK POOLS

~9

3.102 Much of the information presented here has been taken from the UNRBC
Master Plan, the Long-Term Resource Monitoring report (Technical Report F,
Volume II, 1981). Other sources used are as referenced.

3.103 This reach of the Illinois Waterway (see Figure EIS-2) consists of
the Marseilles pool from Dresden Island Lock and Dan (river mile 271.5)
to the Marseilles Dan (river mile 244.8), and the Starved Rock pool to the
Starved Rock Lock and Dan (river mile 231.0). This reach has a relatively
fast rate of fall with few backwater areas.

3.104 Aquatic resources once were severely limited in this reach due to poor
water quality, but over the last few years water quality has improved and is
better than the upstream reaches. The tailvater fishery below the Dresden
Island Lock and Dam is composed of carp, emerald shiners, northern pike,
channel catfish, sunfish, smallmouth sad largemouth bass, and black crappie.
Also, the rapids area below the Marseilles Dam is considered to be one of the
best fisheries habitat areas on the Upper Illinois Waterway. Fish species
present include carp, shad, channel catfish, white bass, sunfish, bluegill,
largemouth and smallmouth bass, and buffalo.

3.105 Mussels were one widely distributed in the Illinois River before
1900, and gradually were eliminated by pollution between 1900 and 1930
(Starrett, 1971). No living mussels were collected by Starrett (1971) from
the Starved Rock Dam to the confluence of the Des Plaines and Kankakee Rivers.
Benthic invertebrates consist of pollution-tolerant species such as. aquatic
earthworms and midge larvae.

3.106 The lack of backwater habitat limits the wildlife use of this reach.
However, the natural terrestrial habitats near the river in this reach are
preserved by Goose Lake Pritrie (2,537 acres), V. G. Stratton (6 acres), and
Gebhard Woods (30 acres) State Parks in the Marseilles pool, and Starved-Rock
(2,524 acres), Buffalo Reck (43 acres), and Illini (510 acres) State Parks in
the Starved Rock pool (see Figure 315-14, Nos. 3-8). Waterfowl use of this
reach is limited, as is use by wading birds such a herons and egrets. A
variety of songbird species would use available habitat in this reach during
migration and for nesting. Nxals such as muskrat, beaver, raccoon, rabbits,
and squirrels also would utilize available habitats.

Socio - m Is Ramourca.

3.107 The Illinois Waterway reach extending from Dresden Island Lock and Dam
to Starved Rock Look and Dam is 41 river miles in length. This reach includes
the Illinois counties of La Salle and Grundy, in the central portion of the
state. The comnaities of Ottawa and Norris are the primary urban areas
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which border the river within this reach. Fifty-seven (57) percent of the
two-county region's 1985 estimate of 149,100 residents was urban (see Table
EIS-4).

3.10t As economic base of the 2-county area is supported by industrial and
manufacturing activity. Firms in the region produce Industrial chemicals,
plastics,. aluminum coils, plate and sheet, and machinery parts. Agricultural
activit* supplements the other economic activities in the region.

Commercial Navigation

3.109 Tonnage tranaitting locks in this reach increases going downstream. At
Starved Rock Lock, tonnage declined from 26,351 ktons in 1981 to 21,497 ktona
in 1986. Upbound tonnage exceeds downbound tonnage at both locks in this
reach. At Starved Rock Lock in 1986, upbound tonnage amounted to 12,729 ktons
and downbound tonnage amounted to 8,768 ktons. Upbound tonnage is dominated
by coal and petroleum while grain makes up the largest portion of downbound
tonnage at Starved Rock. Upbound coal at Starved Rock decreased from 4,927
ktons in 1981 to 4,368 ktons in 1983 and rebounded to 4,832 ktons in 1986.
Upbound petroleum declined from 3,326 ktons in 1981 to 1,964 ktons in 1986.
Downbound grain tonnage increased from 5,115 ktone in 1981 to 5,487 ktons in
1983 and has declined to 3,824 ktons in 1986.

ILLINOIS WATERWAY - PEORIA POOL TO THE MISSISSIPPI RIVER

Natural Resources

3.110 This reach of the Illinois Watfrway (see Figure EIS-2) consists of
the Peoria pool from the Starved Rock Lock and Dam (river mile 231.0) to the
Peoria Lock and Dam (river mile 157.7); the LaGrange pool from Peoria Lock and
Dam to the LaGrange Lock and Dam (river mile 80.2); and the Alton pool from
LaGrange Lock and Dam to the confluence with the Mississippi River at Grafton,
Illinois (river mile 0.0).

3.111 The Peoria pool is comonly referred to as Peoria Lake, which is the
largest and deepest bottomland lake in the Illinois River Valley. Peoria Lake
is divided into two segments, Upper and Lower Peoria Lake, by a constricted
segment of the Illinois River called Nthe Narrows,* which was formed by an
alluvial fan deposited by Ten Mile Creek. As of 1985, Peoria Lake has lost
two-thirds of its original 1903 volume due to sedimentation (U.S. Army Corps
of Engineers, 1987). The sedimentation rate in Upper Peoria Lake is nearly
one and' one-half times greater than Lower Peoria Lake; the upper lake has lost
about 73 percent of its original 1903 volume, whereas the lower lake hasi lost
habout 51 percent (U.S. Army Corps of Engineers, 1987). Upper Peoria Lake now

has an average depth of 2 feet, and Lower Peoria Lake an average depth of 5.3
feet. The primary sources of sediment entering Peoria Lake were runoff from
the Upper Illinois River watershed, the watersheds of tributary stream
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draining into the lake, and from shoreline erosion. This situation is not
unique for Peoria Lake; both the LaGrange and Alton pools are experiencing
similar sedimentation problems.

3.112 Sedimentation of the backwater areas in this study reach has reduced
the amount of aquatic habitat and, coupled with increased turbidity, has
degraded the quality of the habitat still available. The growth of marsh and
submerged aquatic plants has been severely limited, since the substrate is not
firm enough to provide sufficient support for root systems, and photosynthesis
potential is very low in turbid water. Aquatic plants not only benefit fish,
but are an important food resource to several species of ducks.

3.113 The fish population in the Peoria and LaGrange pools is dominated by
carp, gizzard shad, buffalo, carpsucker, sunfish, largemouth bass, freshwater
drum, and white and black crappie. The tailwaters of the dams provide import-
ant habitat and a sport fishery for white crappie, black crappie, largemouth
bass, and white bass. In the Alton pool, fewer carp, buffalo, and carpsuckers
are found than in the middle pools, because of the decreased bottomland lake
habitats. Fish species recruited from the Mississippi River are more abundant
in the LaGrange and Alton pools, and include shortnose gar, goldeys, mooneye,
channel and flathead catfish, and bowfin (Havera, It ml., 1980).

3.114 The Illinois River has recently provided better fishing for game fish
species, which reflects a recovery from more degraded conditions prior to the
Federal Water Pollution Control Act Amendments of 1972. Still, the most abun-
dant species are those that feed by a sense of smell and are able to withstand
low dissolved oxygen conditions. However, game fish species are able to make
population gains during years of high river flow.

3.115 The diversity and abundance of invertebrate fauna in the Peoria and
LaGrange pools has been reduced in the last 25 years due to loss of aquatic
vegetation and sedimentation. Midge larvae and aquatic worms were the two
dominant invertebrates collected in these pools. In the Alton pool, inver-
tebrates include aquatic earthworms, mayflies, midge larvae, caddisflies and
fingernail clams.

3.116 Mussel species in this study reach declined between the 1900's to the
mid-1960's. This reduction has been attributed to domestic and industrial
pollution and from increasing sedimentation. Between 14 to 20 species of
mussels occur in this study reach, with the most abundant species being three-
ridge, maple-leaf, pimple-back, and floater (Starrett, 1971).

3.117 Waterfowl frequent the Illinois River Valley throughout the year, but
are most abundant in the fall and spring. At times, several hundred thousand
mallards may overwinter in the valley. The wood duck breeds along the river,
and the Illinois Natural History Survey considers the Illinois River Valley
one of We most important breeding grounds for this species in the nation
(Havera, At Al., 1980). As many as 32 species of waterfowl may visit the
area, but only 20 are seen regularly. Dabbling ducks are more abundant than
diving ducks, a situation that has reversed from historic times due to the
loss of the fingernail clam population.
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3.118 An acre of water on the Illinois River will be used by over 600 ducks
and geese each day during the fall migration. In the spring, the average useC per acre of water is less than 300 per day. An average of 16,875,811 water-
fowl use days occurred during the winters of 1976-79 composed primarily of
mallards. The average duck hunting kill in estimated to be between 50,000-
100,000 on the Illinois River (Havera at Al., 1980).

3.119 Many birds of interest inhabit or frequent the Illinois River corridor.
These include shorebirds, gulls, terns, herons, egrets, cormorants, hawks,
owls, kingfishers, woodpeckers, pheasants, and a multitude of songbirds.

3.120 A wide variety of mammals occur in the study area in accordance with
habitat availability. Common furbearers would include muskrat, beaver,
raccoon, and mink. Aquatic mammals have been adversely affected by the loss
of aquatic vegetation ar.d by sedimentation. Bottomland hardwood habitats in
the area are important to a variety of small mammals and birds.

3.121 Natural habitats are preserved in this reach by numerous state parks,
state conservation areas, and by four divisions of the Mark Twain National
Wildlife Refuge (see Figure EIS-14, Nos. 9-23). These areas are used for
hunting, fishing, picnicking, hiking, and other outdoor recreation. The
wildlife refuges provide valuable resting and feeding places for migrating
waterfowl and shorebirds, as well as for other species of birds and wildlife.

Socio- Economic Resources

3.122 The Illinois Waterway reach extending upstream from Lockport Lock and
Dam to Lake Michigan is within the Chicago, Illinois Metropolitan Area.
Passing through three counties, this reach of the waterway is 42 miles in
length. The estimated 1985 population of these counties was 1,615,500.
Nearly 95 percent of the 1985 population lived in the city of Chicago or
its suburbs, including the river community of Romeoville (see Table EIS-4).

3.123 Industrial and manufacturing development in this reach is specialized
into several key areas: production of musical instruments, diesel engines,
auto accessories and appliances. Meat processing is another important
activity in this area.

Commercial Navigat '

3.124 As can be seen in Figure EIS-13, tonnage transitting the locks in this
reach generally increases going downstream, although tonnage at LaGrange Lock
dipped below tonnage transitting Peoria lock in 1981. Upbound traffic exceeds
downbound tonnage at Peoria, but at LaGrange lock dovnbound tonnage exceeds
upbound tonnage. At Peoria in 1986, upbound tonnage amounted to 15,280 ktons
and downbound tonnage 13,481 ktons. At LaGrange upbound tonnage was 13,039
ktons in 1986 while downbound tonnage was 16,996 ktons. This is due to large
volume of downbound grain transitting LaGrange Lock.
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3.125 Upbound tonnage in this reach is dominated by coal and petroleum while
downbound tonnage is dominated by grain. In 1986, 8,969 ktons of downbound
grain transitted Peoria Lock while 12,431 ktons of downbound grain transitted
LaGrange.

MINNESOTA RIVER - MOUTH TO MILE 21.8

Natural Resources

3.126 Much of the information presented here has been taken from the UMPRC
Master Plan, the Long-Term Resource Monitoring Report (Technical Report F,
Volume II, 1981). Other sources used are as referenced.

3.127 The Minnesota River Valley extends from its head at Brown's Valley,
Minnesota, to vest of Minneapolis, for a distance of 224 miles. The U.S. Army
Corps of Engineers maintains a nine-foot navigation channel from mile 0 to
mile 14.7, and a four-foot channel from mile 14.7 to mile 25.6. Private
interests maintain a nine-foot cl. nel from mile 14.7 to mile 21.8. Water
levels are regulated in part by Lock and Dam 2 at Hastings, and are also
influenced by backwater from the Mississippi River. A natural levee exists
along the Minnesota River channel in much of the navigable portion, which
creates a belt of wetlands and shallow lakes between the bluff and the river.
Much of the floodplain in this reach is contained in the Minnesota Valley
National Wildlife Refuge, which is managed by the U.S. FWS.

3.128 Sedimentation is a major problem in the Minnesota River basin, and
the river is a major suspended sediment contributor to the Mississippi River.
This heavy sediment load is primarily due to the high percentage of agricul-
tural land in the basin.

3.129 The lower Minnesota River tends to contain poor fish habitat, primarily
due to periodic poor water quality resulting from municipal and industrial
effluents and agricultural runoff. The fish community near the mouth is
dominated by carp, black crappie, and white bass. Further upstream only 7
percent of the population consisted of game fish, mainly catfish, and the
remainder were rough fish species.. No commercial fishing is reported in the
Minnesota River. The benthic fauna consists mainly of caddisflies, mayflies,
and chironomids. Fuller (1980) reports that mussels are probably extinct in
the lower Minnesota River and have been for many years, primarily due to
agricultural runoff.

3.130 T%* most common waterfowl species in this reach include mallard, blue
and green-winged teal, ring-necked duck, wood duck, Canada goose, and snow
goose. A variety of other species of waterfowl and shorebirds are found, as
are many species of songbirds. Waterfowl use the floodplain lakes and marshes
for nesting and as migration stopovers. Herons and egrets from the Pig's Eye
rookery in Pool 2 of the Mississippi River commonly feed in these areas.
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3.131 Mammals found In this reach include white-tailed deer, red fox, Jack
rabbit, cottontail rabbit, beaver, raccoon, fox squirrel, and pheasant. A
variety of reptiles and amphibians would utilize this reach, especially the

Tbottomland marshes and meadows.

3.132 Fort Snelling State Park is located at the confluence of the Minnesota
and Mississippi Rivers, and is the most heavily used park in the Minnesota
State Park System.

Socio- Economic Resources

3.133 The navigable portion of the Minnesota River extends from mile 25.6 at
Shakopee, Minnesota, to the mouth of the river at Minneapolis-St. Paul. This
stretch of river passes through three counties and several suburbs of the
Twin Cities. The estimated population for this 3-county region was 1,223,300
in 1985. Approximately 96 percent of this population base was urban, residing
in the Twin Cities or the surrounding suburban area (see Table EIS-4).

3.134 While the rural sector does produce crops and livestock, the influence
of the Minneapolis-St. Paul Metropolitan Area overshadows this activity. Food
processing and computer and machinery production dominate the area's economy.

Commercial Navigation

3.135 Twenty-five and six tenths (25.6) miles of the Minnesota River is
navigable, although there are no locks on the Minnesota River.

3.136 The existing project, as authorized in 1892, provided for open-channel
improvements from Mississippi River to Shakopee (25.6 miles) to obtain a
channel with 4 feet of water from the Mississippi River to Shakopee to
accommodate vessels of 3-foot draft.

3.137 Modifications authorized by the River and Harbor Act approved July 3,
1958, provide for improvements to the Minnesota River from its mouth at
St. Paul to a point 14.7 miles upstream and 0.5 mile above the railrood bridge
in the vicinity of Savage, Minnesota. The work includes dredging a channel of
9-foot depth and generally of 100-foot width, one major and two minor cutoffs
near the lower end, and flattening sharp bends by providing up to 285-foot
widths. These improvements supersede that portion of the existing channel of
4-foot depth from the mouth of the Minnesota River to Savage, Minnesota. The
project was completed in August 1968.

3.138 There is at least one fleeting area in operation and one proposed
(CREAT 1 1980c) and nine barge terminals (GREAT I 1980a). Northern States
PbOwr Company's Black Dog Generating Plant at. river mile 9.0 receives coal
delivered by barge. There are a number of major grain shippers in the Savage
area around river mile 13.0.
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3.139 Statistios obtained from the Waterborne Commere Center, WRSC,
show outbound shipments as consisting almost entirely of grain. inbound
tonn4e Is 6.lmated by coal-and fertilizers with smaller amounts of non-
metallic minerals, asphalt, cement, iron and steel pipe. Total tonnage on
the Mississippi River in 1985 amounted to 3,719 ktons, of which 696 ktons
wef inboubd and 3,023 ktons were outbound.

ST. CROIX RIVER - MOUTH TO NILE 24.5

Natural Resources

3.140 Much of the information presented here has been taken from the UMRBC
Master Plan, Environmental Report (Technical Report D, 1981) and the Long-Term
Resource Monitoring (Technical Report F, Volume II, 1981). Other sources used
are an referenced.

3.141 The St. Croix River joins the Mississippi River about 20 miles
downstream of the Twin Cities, after flowing from the north through an area of
predominantly deciduous forests. The Corps of Engineers maintains a 9-foot
navigation channel from mile 24.5 at Stillwater, Minnesota, to the confluence
with the Mississippi River at river mile 811.3 at Prescott, Wisconsin. There
are no locks and dams on the navigable portion. Water levels are regulated by
Lock and Dam 3 at Red Wing, Minnesota. The navigable portion of the St. Croix
River is wide an' lake-like, and is referred to as Lake St. Croix.

3.142 Water quality in this reach is generally of high quality. Fecal coli-
form levels have occasionally exceeded standards, probably due to agricultural
runoff. Water quality studies have found no violations of standards for dis-
solved oxygen, nitrogen, turbidity, pH, heavy metals, pesticides, herbicides,
and other substances such as PCB's. Sedimentation has not been considered a
problem in the St. Croix, except for sediment deposited by the Kinnickinnic
River, which must be removed by dredging.

3.143 Lake St. Croix supports a diverse and abundant fishery. Sport species
include sauger, walleys, panfish and smallmouth bass, and commercial species
include carp, buffalo, catfish, freshwater drum and suckers. The lake
sturgeon, a rare species, is a resident of the St. Croix River.

3.144 Population densities of benthic macroinvertebrates in the navigation
reach are generally low (less than 5 organisms per square foot), except in the
backwaters of the Kinnickinnic River delta, where densities averaged 39
organisms per square foot. The dominant taxa include chironomids and
oligochastes. The mussel fauna in the lower St. Croix River has been in a
steady state condition during recent times. New mussel beds have recently
been discovered, but the discovery is probably due to increased scientific
study s opposed to improved environmental conditions. Well-established beds
are at a ntuber of locations on the river. The endangered Higgins' eye pearly
mussel has been found in beds near Prescott, Hudson, and St. Croix Falls,
Wisconsin. The mussel bed near Hudson, Wisconsin (river miles 16.0-18.0)
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contains the northernmost population of the Higgins' eye pearly mussel. This( site has been identified by the Higgins' Eye Recovery Team as an essential
habitat qlte. Alg1al communities are composed mainly of Qa ogD1~a (blue-
greens), Q (greens), ushba (goldens and diatoms), and

3.145 Many species of waterfowl utilize the St. Croix River during spring and
fall migrations. Surface feeding ducks include wigeon, mallard, wood duck,
blue and green-winged teal, pintail, gadwall, and shoveller. Diving ducks
include lesser scaup, ringneck, goldeneye, canvasback, and redhead. Breeding
ducks include wood duck, mallard, and blue-winged teal.

3.146 Marsh and shorebirds occupy the shoreland and lowland habitats along
the lower St. Croix, such as woodcock, rails, Wilson's snipe, herons, egrets
and gallinules, although many are more likely found in the upper portion of
the St. Croix where habitat is more available. Several species of upland
birds inhabit the valley, including ruffed grouse, cardinals, tanagers,
thrushes, and several types of warblers. Other birds include hawks and
other broad-winged species, falcons, ospreys, gulls, and terns. The bald
eagle (Ha.a& ls), which is considered a federally threatened
species in Wisconsin and Minnesota and endangered elsewhere, nests and winters
in the St. Croix Valley.

3.147 Common mammals found along the lower St. Croix include white-tailed
deer, muskrat, mink, raccoon, fox and skunk. Beaver are occasionally found in
tributary streams, and otter and opossum are present but uncommon. Small
mammals include shrews, moles, mice, bats, chipmunks and ground squirrels.
Numerous reptiles and amphibians are native to the area, including
salamanders, toads, frogs, turtles, and snakes.

3.148 The lower 52 miles of the St. Croix River has been designated as part
of the National Wildlife and Scenic Rivers System by Congress in 1972. The
portion of the St. Croix River included in the nine-foot channel project has
been declared a National Scenic Riverway. The St. Croix Islands Wildlife Area
at river mile 31.0 is managed by the Wisconsin Department of Natural
Resources.

3.149 The lower St. Croix River, especially Lake St. Croix, is one of the
most heavily used recreational boating waters in the Midwest. Fishing also
dominates the recreational use of the St. Croix. Good water quality makes
the St. Croix especially popular for swimming and boating.

Socio-Economic Resources

3.150 The navigable portion of the St. Croix River extends from Stillwater,
Minnesota, 24.5 miles south to Prescott, Wisconsin. The three counties
bordering the river in this reach (1 in Minnesota and 2 in Wisconsin) had a
combined 1985 population estimated at 206,000 as shown in Table EIS-4.
(Nearly 59 percent of-this population base was urban.) The primary cities
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located on the banks of the St. Croix within this reach are Stillwater and
Hudson, Minnesota.

3.151 This portion of the St. Croix River is in close proximity to the
Twin Cities and its economic base. However, dairy farming and crop and
livestock production are of primary importance to this 3-county region.

CommerCil Navist ion

3.152 Twenty-four and five tenths (24.5) miles of the St. Croix River is
navigable, although there are no locks on the St. Croix.

3.153 The project provides for maintenance of a channel 24.5 miles long,
9 feet in depth, and of suitable width from the mouth to Stillwater, and a
channel 3 feet deep at mean low water, between Stillwater and Taylors Falls
(27.3 miles); in addition, the project provides for improvements of harbor and
waterfront at Stillwater, Minnesota.

3.154 The project was completed in 1930. A 9-foot channel from Stillwater to
the mouth was automatically established by creation of Pool No. 3 in
Mississippi River on August 12, 1938.

3.155 The navigable portion of the river is wide and lake-like, with water
depths often approaching 60 feet or more and the width exceeding a mile in
places. Steep wooded bluffs rise 200 feet above the shorelines on each
side. This segment of the St. Croix, often called Lake St. Croix, is within
commuting distance of St. Paul, and has undergone considerable residential
development since the 1960's. Cities and towns on the navigable reach include
Stillwater and Bayport, Minnesota; North Hudson and Hudson, Wisconsin;
Lakeland, St. Croix Beach, and Afton, Minnesota; and Prescott, Wisconsin.
The pool is confined within the original banks of Lake St. Croix with very
little lowland or floodplain area (GREAT I, 1980a).

3.156 Tributaries on the navigable reach include the Willow River at river
mile 18.0 and the Kinnickinnic River at river mile 6.5, both on the Wisconsin
side.

3.157 Material dredged from the St. Croix River has been placed on island
near Hudson, Wisconsin; on the delta near the mouth of the Kinnickinnic River;
at Lake St. Croix Beach, Minnesota; or at the Point Douglas County Park in
Minnesota. The material provides sand beaches for the heavy recreation use
on the lower St. Croix River. Barge traffic is light and consists almost
entirely of coal delivered to the Northern States Power. Statistics obtained
from the Waterborne Commerce Statistics Center (WRSC) show tonnage on the
St. Croix River to consist almost entirely of inbound coal with lesser amounts
of fertilizers. Total tonnage on the St. Croix River in 1985 amounted to
1,194 ktons, all of which was inbound.
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BLACK RIVER - MOUTH TO MILE 1.4
C1

Natural Resources

3.158 Much of the information presented here has been taken from the UMRBC
Master Plan, the Long-Term Resource Monitoring report (Technical Report F,
Volume II, 1981). Other sources used are as referenced.

3.159 Although the Black River now flows directly into Pool 7 of the Upper
Mississippi River, the lower 5 miles of the old channel still exists below the
Onalaska spillway of Lock and Dam 7 to the point of its original junction with
the Mississippi River at La Crosse. The lower 1.4 miles of this old Black
River channel is maintained as navigable waters under the 9-foot channel
pro4;L authorization. It serves principally as a recreational and commercial
access f&r the UNR.

3.160 Little information is available for this reach, but, in general, the
biological information for Pool 7 would be applicable to this portion of the
Black River. The massasangas, or swamp rattlesnake, a venomous snake of rare
occurrence in the UMR, is found in the Black River Delta in Pool 7. Also,
the mussel species of the Black River is dominated by the three-ridge (92.8
percent) and pigtoe (7.2 percent), as determined by brailing (Thiel, 1981).
Species ccllected by diving including maple leaf; threehorn, pocketbook, and
giant floater (Thiel, 1981). No mussel beds were found to exist in the
navigable portion of the Black River.

Soclo-Economic Resources

3.161 The Black River reach from its mouth to river mile 1.4 is located at
the cities of La Crosse and Onalaska, Wisconsin. This reach is contained in
La Crosse County which had a 1985 population estimated at 96,600. Roughly 74
percent of the county's population is urban, residing in the La Crosse
Metropolitan Area or smaller outlying comimunities.

3.162 The county's economy centers around La Crosse industries including beer
processing and machine and clQthing manufacturing. The more rural area is
supported by dairy and livestock farming.

Commercial Navistatign

3.163 One and four tenths (1.4) miles of the Black River is navigable. The
existing project provides for a channel depth of 9 feet below the normal
elevation of Mississippi River Pool No. 8 substantially from bank to bank and
extending from the mouth to mile 1.4.

0 E18S-65



F

3.164 The dredging of a channel about 300 feet wide which is considered
adequate for existing commerce was completed in June 1941. Removal of
obstructions at various points outside the dredged area to clear the channel )
to full project width was considered unnecessary for existing comrce,
classified inactive, and deauthorized in August 1977.

3.165 Statistics obtained from the VUIC show tonnage on the Black River to be
primarily inbound and to consist mainly of gasollne, distillate fuel oil,
asphalt, and nonmetallic minerals, with Xesser amounts of chemical fertilizers
and coal. Outbound tonnage is dominated by grain with lesser tonnage of
woodchips. Total tonnage on the Black River amounted to 274 ktons in 1985, of
which 266 ktons were inbound and 8 ktons outbound.

KASKASKIA RIVER - MOUTH TO MILE 36.2

Natural Resources

3.166 Much of the information presented here has been taken from the UMRBC
Master Plan, Environmental Report (Technical Report D, 1981) and the Long-Term
Resource Monitoring report (Technical Report F, Volume II, 1981). Other
sources used are as referenced.

3.167 The Kaskaskia Navigation Project was authorized by the Rivers and
Harbors Act of 1962 (Public Law 87-874). This project involved both channeli-
zation and canalization of the lower 50.5 miles of the Kaskaskia River to
provide a navigation channel 9-feet by 225-feet for barge transport of coal.
Project works included construction of a dam and a single 84-foot by 600-foot
lock at river mile O.8. The navigation improvements shortened the length of
the lower 50.2 miles of river to 36.2 river miles.

3.168 Water quality parameters that have not met State of Illinois standards
include dissolved oxygen, fecal colLfores, copper, boron, mercury, and total
iron. The high iron levels are probably due to coal mining in the area, and
fecal coliform problems come primarily from agricultural runoff. Low dis-
solved oxygen levels are probably due to organic waste loading. Throughout
most of the year, the Kaskaskia River carries a heavy silt load. Soil erosion
due to agricultural activities is the major source of sediment entering the
river. Other sources of sediments are due to the erosion of the stream bottom
and bank caused by high water levels, increased velocities, and boat traffic.

3.169 About 78 species of fish have been collected from the lower Kaskaskia
River. Sport species include largemouth bass, white and black crappie, carp,
and channel catfish. Other species include bullheads, sunfish, freshwater
drum, carp, and gizzard shad. Only a minor amount of comercial fishing
occurs in the lower Kaskaskia.
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3.170 A lack of benthic (bottim-dwelling) organisms in the lower river is due
largely to the predominance of shiftig sand and soft silt bottom materials
that do not support a high quality benthic community. Organisms comprising
this sparse benthos include .idge larvae, mayfly nymphs, worms, and
occasionally caddiafly larvae and naiad mussels.

3.171 Waterfowl are common due to the wetland, backwater slough, and oxbow
habitat available. Common migratory waterfowl include mallard and blue-wLng
teal ducks; Canada, blue, and snow geese; and wading birds such as herons
and egrets. Many species of nongame birds are present, such as flickers,
warblers, finches, sparrows, cardinals, trashers, and towhees.

3.172 Associated with the bottouland areas and especially the forested areas
are furbearers such as mink, fox, skunk, raccoon, muskrat, and beaver. Other
animals found in this reach include rabbits, squirrels and white-tailed deer.
At least 9 species of reptiles and 10 species of amphibians have been located
along the lower Kaskaskia River.

3.173 The primary use of this reach since canalization has been for
recreation, especially fishing, hunting, pleasure boating, and water skiing.
Oxbow areas are used for sport fishing and canoeing.

Socio- Economic Resources

3.174 The Kaskaskia River is maintained for navigation from its confluence
with the Mississippi River to Fayetteville, Illinois, at river mile 36.2.
This stretch of river passes through three Illinois counties and is bordered
by the small communities of Fayetteville and New Athens. The combined 1985
population of this 3-county area was estimated at 323,900. Slightly over
three-fourths of the 1985 population resided in urban areas.

3.175 Despite the area's proximity to the St. Louis Metropolitan Area, the
majority of the region is supported by agriculture and agricultural-related
industries. St. Claire County, which includes portions of the Metro Area, is
the most developed portion of the region, featuring food processing and heavy
machinery manufacturing.

Commercial Navigation

3.176 Thirty-six and two-tenths (36.2) miles of the Kaskaskia River is
navigable. There Is one lock on the Kaskaskia; therefore, a record is kept of "
tonnage through the lock on the Performance Monitoring System (PKS).

3.177 Tonnage on the Kaskaskia has steadily increased from 1981 to 1986.
Traffic through Kaskaskia lock is almost exclusively downbound coal with small
amounts of upbound stone, sand and gravel, and limestone. Ninety-five (95)
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percent of 400ound tonmkae and 80 percent of total tonnage trmitting this
lock in :k"6 a dowmmbcnd coal. In 1986, 3,166 ktons of coal tranaitted

3.178 Total tonnage transitting Kaskaskia Lock in 1986 amounted to 611 ktons
upbound and 3,347 ktono donon.

3.179 Much of the Information presented here has been taken from the UDMBC
Master Rlan, Environmental Impact Statement (January 1982). Other sources
used are as referenced.

3.180 Surface water quality problems occur In many locations throughout
the M . The most serious problem on the Misssippi occur between
Minneapolis and Lock and Dam 2, south of Clinton, Iowa, and below the
St. Louis Metropolitan area. The Minneapolis-St. Paul and St. Louis regions
have problems with excessive amounts of toxic metals, turbidity, and low
dissolved oxygen (DO). South of Clinton, Iowa, toxic metals and turbidity
values are high and some local problems exist with low DO and high PC~s in
fish.

3.181 The entire Illinois River has lower water quality than the Mississippi
River main stem. The Chicago area -- including the Chicago River System and
the Calumet-Sag System -- has extremely poor water quality. Standards for
turbidity, DO, toxic metals, fecal coliforms and biochemical oxygen demand
(BOD) are exceeded. Problems with DO, toxic metals and turbidity persist
throughout the Illinois River.

3.182 Point sources are single-location sources of material that are capable
of polluting the river if not treated. Point sources in the UMRS are many
and varied, but are for the most part Industrial facilities, power plants
and municipal wastewater treatment plants. Some of the largest point sources
are wastewater treatment plants in the Minneapolis-St. Paul, St. Louis, and
Chicago areas, power plants in several parts of the system, and large steel,
oil, and chemical facilities in the St. Louis and Chicago areas.

3.183 Because of the enormous size of the MR14S and the large flow at any
given point, point discharges are miniscule by comparison. It is generally
accepted that treated point sources of discharge are not the dominant factor
Influencing the overall water quality of the system, although localized
problems may occur. In general, nonpoint pollution is a serious problem in
the UM and nonpoLnt pollution inputs are often much greater than point
pollution sources.

3.184 The most severe water pollution problems attributed to nonpoint
pollution In the OW are excessive loadings of suspended solids and sediment
and the contamination of sediments by toxic materials. Sediment yields range
from 10 to 500 tons/mile2 /yr in the northern portion of the basin to yields
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exceeding 6,000 toums/mile 2 /yr (0.06 inces/yesar) in the south. Major sediment
sourees are aropland, construction sites, str.esbanks, and localized mining
areas.

3.185 Other problems associated with nonpoint pollution of the system include
siltation and sediment accumulation in backwaters of the MIRS, increased rates
of eutrophication attributed to increased nutrient levels, pesticide and toxic
metal inputs, and contamination resulting in general impairment of the major
beneficial uses of the river (recreation, fish and wildlife protection, and
water supply).

THREATENED AND ENDANGERED SPECIES

FEDERALLY LISTED SPECIES

3.186 As required by Section 7(c) of the Endangered Species Act of 1973, as
amended, the Rock Island District requested from the U.S. FWS, Rock Island
Field Office, a list of endangered or threatened species which may occur in
the study area for the major rehabilitation effort on the Mississippi River
Locks and Dams 2 through 22 and the Illinois Waterway from Lockport to
La(range Locks and Dams. By letters dated March 6 and 18, 1987, the
Rock Island Field Office provided the following list of species:

Comon Nam Scientific Name Status

Higgins' Eye Pearly Mussel L jila U1ggML Endangered
Pink Mucket Pearly Mussel LAmaL"A ojiJjt Endangered
Fat Pocketbook Pearly Mussel !2nmL Ran Endangered
Iowa Pleistocene Snail Discus E Endangered
Indiana Bat wat aodaua Endangered
Gray Bat 5tji az/aaacens Endangered
Peregrine Falcon Falco uRg LM&A Endangered
Bald Eagle lialiasetus lJjoe8lus Endangered

(Threatened in
Wisconsin and
Minnesota)

Interior Least Tern Sternaa zrlw
tEndangsred

Northern Monkshood c n Threatened

3.187 The Rock Island Field Office also indicated that critical habitat
has been designated for the Indiana bat in La Salle County, Illinois, which
includes the Blackball Mine located on Pecumsaugen Creek north of the Illinois
River.
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3.3*4 4 Ri cal Assessmet was prepared to assess the potential site-
specLiSp.ad wMmatlve, impacts occurring to the list of species. An Impact
asessat Is provided in Section 4, Environmental Effects (sea paragraphs
4.67 to 4.70).

STAU'Lis, , "Iois

3.189 A listing of the endangered and threatened species for the UMRS for
the States of Minnesota, Wisconsin, Iowa, Illinois, and Missouri is provided
in Table UZS-6. The table also lists the habitat preferences for the species
and the reach(s) of the DM.5 where each species is expected to be located.
This list differs substantially frou the Federal listing of species which can
be attributed to the fact that a given state nay lie on the fringes of the
natural geographic range of a species. Therefore, a given state may support
extremely limited numbers of a species, while the species as a whole may be
relatively plentiful on a national or regional basis.

PRCRATIMAL USES AND UF-NDXhIE

GENERAL

3.190 The MW is one of the Nation's largest and most diverse outdoor
recreation resources and includes about 1,260 miles of river located in the
states of Mnesota, Wisconsin, Iowa, Illinois, and Missouri (UMRCC, 1982).
Common UMIS outdoor recreation activities include boating, swiLming, water
skiing, hiking, picnicking, fishing, camping, canoeLng, bLrdLng, hunting, and
sightseeing. Data shown on Table SuS-8 were taken from a U KCC publication
(1982), and expenditures were updated from December 1981 values to January
1987 values by using a Consumer Price Index Conversion factor of 1.183.
Activity day figures listed under *Other Recreation Activity Days" include
boating, water skiing, swisming, camping, and picnicking (UHRCC, 1982). The
activity day data in Table SIS-7 are based upon a recreationist in any one day
recorded as participating in only one primary activity (UNRCC, 1982).

3.191 According to the Upper Mississippi River Basin Association (UMRBA,
1983), increases can be expected in recreation use of the Upper Mississippi
River System. In Pools 1-10, recreation use is estimated to increase by
nearly 50 percent over the next 50 years; in Pools 11-22, recreation use is
estimated to increase 21 percent over the next 50 years; and in Pool 24 to
the open river, recreation use is projected to increase 7 percent by the year
2000 (UMR6A, 1983).

3.192 Each year the Corps of Engineers estimates the amount of recreational
use that occurs at its recreation sites on the Mississippi and Illinois
Rivers. The way these estimates are computed does vary somewhat by District.
Visitation estimates for 1985 for the Mississippi River are shown in Table
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EIS-8. A recreation day is defined as a visit by one individual to a recrea-
tion area for recreation purposes during any reasonable -ortion or all of a
24-hour period.

3.193 An estimate of the dollar value associated with recreation days also
can be computed using the Unit Day Value Method described in Principles and
Guidelines (P&G), established by the U.S. Water Resources Council for use by
Federal agencies. First, a recreation activity is classified as being general
or specialized in nature, and then point ratings are assigned to the activity.
A table then converts the point rating to a dollar value per day for the
category of general or specialized recreation.

3.194 P&G states that general recreation, "... refers to a recreation day
involving primarily those activities that are attractive to the majority of
outdoor users and that are attractive and that generally require the
development and maintenance of convenient access and adequate facilities ...

3.195 The general category includes such activities as swimming, camping,
hiking, boating, cycling, and general fishing and hunting activities. P&G
describes "specialized" as referring to I... a recreation day involving those
activities for which opportunities in general area is limited, intensity of
use is low, and a high degree of skill, knowledge, and appreciation of this
activity by the user may often be involved." Activities such as big game
hunting, wilderness pack trips, white water canoeing, and salmon fishing are
included in the specialized category.

3.196 P&G dollar values (1987 values per EC 1105-2-177) for general recrea-
tion range from $1.75 (0 points) to $5.30 (100 points); for general fishing
and hunting from $2.60 (0 points) to $5.30 (100 points); for specialized
recreation from $7.10 (0 points) to $21.25 (100 points); and for specialized
fishing and hunting from $12.35 (0 points) to $21.25 (100 points). Applying
the general recreation dollar value to the Corps recreation estimates,
assuming the Mississippi River to be of optimum quality (100 points), would
result in a total value of $142,223,380 (26,834,600 x $5.30); if the spe-
cialized dollar value is applied, the total value would be $570,235,250
(26,834,600 x $21.25).

SPORT FISHING

3.197 The sport fishing of the UMRS is diverse, owing to the diversity of
habitat and associated fish communities found in a pooled river situation.
The sport fishery of the UMR includes 14 families, 25 species, and 5 species
groups as shown on Table EIS-9. The majority of the fishing activity occurs
in the tsilwater, main channel border (especially wing dam sites), and
backwater habitats of the UMR. Kline and Golden (1979) described harvest
trends for the period 1962 to 1973 (U.S. FWS, 1986). Bluegill and crappie
were the two most important species harvested; walleye, sauger, and green
sunfish increased in importance, while white bass and bullhead decreased (U.S.
FWS, 1986). Numbers of bluegill and crappie dropped significantly from 1962
to 1973, while sauger, walleye, freshwater drum, and green suntish numbers
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tTABLE EIS-8

UMR Annual Visitation Estimates in Recreation Days /
as Reported by the Corps of Engineers, 1985 F_

Annual
Number of

River Segment(s) Recreation Days

Mississippi River

Head to L&D 10 8,737,100

L&D 10 to L&D 22 9,373,300

L&D 22 to L&D 26 8,528,200

Open River 196,000 3/

Total 26,834,600

1/ A recreation day is defined as a visit by one individual to a
recreation development or area for recreation purposes during any
reasonable portion or all of a 24-hour period.

V Number of recreation days taken from the Corp's Natural Resource
Management System for 1985.

3- Figures from GREAT III (1981)

Adapted From: Supplement I, Draft Environmental Impact Statement, Second
Lock at Locks and Dam No. 26(R). St. Louis District, Corps

of Engineers. November 1987.
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TABLE EIS-9

Species composition of the sport fishery in seven poo1s of the Upper Mississippi
River from creel surveys conducted in (B) 1962-63, (c) 1967-68 and (D) 1L972-73.
Occurrence in all three surveys in denoted by (A).

Pools
Species 4. 5 7 11 13 18 26

Ilake sturgeon (Acpeser fulvescens) B B
Shovelnose sturgeon (Sa~irycu platorychus) D A BD BD

Gar (Le~iteus opp.) C D CD A
Bovfin (Amia calva) CD A D A A
Amierican e TEEUiiiia rostrata) B A
Gizzard shad (Dorosoma, cepdin) D BD
Mooneye (Hiodon tergisuY A A C D A C
Northern pike (Esox lucius) A A A A A C
Carp (Cpiu i-07F A A A A A A A
Suckers (Catostmaidae) A CD A CD A A
Blue catfish (Ictalurus furcatus) CD C A
Channel catfish (Ictalurus punctatus) A A A A A A A
Flathead catfish (Pylodictis olivaris) A A A A A A A
Bullhead (Ictalurus spp.) A A A A A A A
White bass (Morone chrysops) A A A A A A A
Yellow bass (Moron. mississippiensis) B B ED
Rock bass (Ambloplites rupestris) A A A CD CD D
Warmouth (LegoMis aulosus) C BC CD
Green sunfish (Lepcuis cyanellus) CD CD D A A
Orangespotted sunfish.4ejApois huils D B
Bluegill (Lermais macroc*hirus) A A A A A A A
Smallmouth bass (Microvterus; dolomieui) A A A A BD BC CD
IArgemouth bas (Micropterus salmoides) A A A A A A A
Crappie (Pomoxis sw.) A A A A A A A
Other sunfishes (Centrarchidae) A CD A BC C C C
Yellow pe rch (Perca. flavescens) A A A ED A BD
Sauger (Stizostedion cmnadense) A A A A A A A
Waflleye lo~o vitreuzu vitreum) A A A A A A A
Freshwater din= (Arlodino-tus anin~en) A A A A A A A

From: Kline and Golden, 1979
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C increased (U.S. FWS, 1986). According to Kline and Golden, this change may
have been influenced by changes in angler attitudes and aquatic habitat; more
freshwater drum and green sunfish may have been creeled rather than discarded,
and many shallow water areas have been lost because of siltation, which limits
potential panfish fishing areas (U.S. FWS, 1986). Also, access to the river
increased by 1973, as motorized boats became the standard mode of transporta-
tion, which led to increased fishing pressure on walleye and sauger in thejtailwaters and wing dam sites (U.S. FWS, 1986).
3.198 The measure of overall catch rate can be used as a general indication
of quality of the fishery, and a value over 1.0 fish per hour would indicate
excellent fishing, while a value of less than 0.5 would indicate poor fishing
(Kline and Golden, 1979). As shown on Table EIS-IO, most of the pools provide
good to excellent fishing, with the catch rate for Pool 26 being the only one
to fall below 0.5 fish per hour. The estimated number of pounds harvested per
surface acre of water also was computed to show the significance of sport
fishery exploitation for each pool (see Table EIS-10). The general decline
in harvest from the northern to the southern pool is probably related to a
decrease in the quantity of suitable fish habitat (Kline and Golden, 1979).

3.199 The Illinois River has recently provided better fishing for game fish
species, which reflects a recovery from more degraded conditions prior to the
Federal Water Pollution Control Act Amendments of 1972. Among the game fish
frequently caught by anglers are sauger, walleye, smallmouth bass, crappie,
and white bass. In years of normal water conditions, carp, goldfish, bull-
heads, freshwater drum and gizzard shad are favored for survival, while in
years of higher flows, game fish such as white bass, sauger, walleye, small-
mouth and largemouth bass, and crappie can make population gains due to an
increase in game fish habitat (U.S. FWS, 1986).

3.200 As shown on Table EIS-7, it is estimated that 10,564,204 sport fishing
activity days occur annually on the UMRS, generating $156,244,576 in economic
activity to the region.

HUNTING

3.201 Mammals hunted along the UMRS inclue' rabbit, fox and gray squirrels,
woodchuck, raccoon, red and gray fox, coyot. and white-tailed deer, with the
majority of the harvest consisting of rabbits and squirrels (U.S. FWS, 1986).
The bottomland forests, bluffs, and valleys of the UMRS support good popula-
tions of white-tailed deer. Upland game birds also are hunted in the UMRS and
include wild turkey, bobwhite quail, ring-necked pheasant, mourning dove, and
ruffed grouse. Mourning dove hunting is only permitted in Illinois and
Missouri.
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TABLE EIS-1O

Sport Fishery in the UMR

Catch rate (i.e., catch of all species combined) per angler hour of fishing
during three surveys conducted in Pools 4, 5, 7, 11, 13, 18 and 26 of the
Upper Mississippi River (Kline and Golden, 1979).

Period
Pool 1962-63 1967-68 1972-73 Averae

4 0.754 0.712 0.653 0.706
5 1.132 0.722 0.678 0.844
7 1.275 1.068 1.482 1.275

11 1.115 1.092 1.477 1.228
13 0.600 1.054 0.896 0.850
18 0.840 0.949 0.724 0.838
26 0.730 0,590 0.397 0.452

Averare 0,869 0.884 0.901 0,885

Pounds per acre of fish harvested from seven pools of the Upper Mississippi
River during 1962-63, 1967-68, and 1972-73 (Kline and Golden, 1979).

Pool

Period 4 5 7 11 13 18 26 Avg,

1962-63 12.82 10.50 13.41 6.00 1.64 7.74 1.92 7.20
1967-68 16.62 11.21 10.74 7.19 4.23 7.12 2.22 8.37
1972-73 13.00 14.63 10.74 12.46 3.34 0.75 3.48 8.24

3.202 The UMR and Illinois River corridors provide migration habitat for
28 waterfowl species, migrating from Alaska, Hudson Bay, the McKenzie River
Delta, Baffin Island, and the prairie pothole region of the United States and
Canada (U.S. FWS, 1986). As many as 5 million ducks pass through the region
each year, and about 75 percent of the total continental canvasback population
and 12 percent of the total redhead population use this corridor during the
fall migration (U.S. FPS, 1986). During the spring migration, this popula-
tion incteases to almost 36 percent for both populations (U.S. FWS, 1986).
Dabbling ducks utilizing the Mississippi Flyway each fall include mallards,
wood ducks, pintail, black duck, gadvall, teal and shoveler. Common diving
ducks include lesser scaup, ring-necked duck, canvasback, redhead, common
goldeneye, and bufflehead. On the UMR, the diving duck population is concen-
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C trated in Pools 7, 8, 9 where wild celery tubers are the primary food source,
and in Pool 19 where fingernail clams are the food source (U.S. FWS, 1986).
Geese also migrate through the region and include the Canada, lesser snow, and
blue species.

3.203 Waterfowl hunters utilize the sandbars and islands in the UMRS, or
conservation areas managed for controlled hunting. As shown on Table ZIS-7,
the UMRCC (1982) estimated that at least 311,287 waterfowl hunting activity
days are spent in the UMRS, which generates about $6,263,095 annually to the
region. The UMRCC did not estimate activity days or expenditures for small
game, upland bird, and deer hunting in the UMRS. For the UMR reach from Lock
and Dam 10 to Lock and Dam 22, the GREAT II Fish and Wildlife Management Work
Group Appendix (1980) provided estimates for harvest and hunter days for these
activities. These data are shown in Table EIS-11. Applying the expenditure
rate of $20.12 used for waterfowl hunting, small game mammal expenditures
would be $3,951,367 (196,390 hunter days); upland game bird expenditures would
be $213,976 (106,350 hunter days); and deer harvest expenditures would be
$603,600 (30,000 hunter days).

OTHER RECREATIONAL ACTIVITIES

3.204 Pleasure boating, water skiing, swimming, and camping account for
about 30 percent of total UMR recreation, and similar proportions of activity
are expected for other UMRS reaches (U.S. FWS, 1986). Other more passive
recreational activities in the UMRS include picnicking, sightseeing, hiking,
snowmobiling, photography, bird watching, environmental education, bicycling,
and canoeing.

3.205 As shown on Table EIS-7, the UMRCC (1982) estimates that at least
21,840,386 activity days are spent annually pursuing other recreational
activities in the UMRS, which generates $387,666,852 in economic activity to
the region.

FISH AND WILDLIFE COMMERCIAL USES

COMMERCIAL FISHING

3.206 Commercial fishing on the UMRS has long been practiced and is a major
consumptive use of the fisheries resource. Commercial fishing provides a
viable food supply and is a profession for numerous residents of the region.
Commercial fishing is not known to occur in Upper and Lower St. Anthony Falls
and Pools 1 and 2 of the Mississippi River; and in the Black, St. Croix, and
Minnesota Rivers. Gear utilized includes setlines, which utilize baited
hooks; gill and trammel nets; seines; and traps.
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TABLE EIS-II

Hunting in the UMRS

Estimated Small Gam Mammal Harvest and Hunter Use Days

Rabbit Squirrel Woodchuck
State Rarves-Hunter Days Harvest-Hunter Days Harvest-Hunter Days

Iowa 73,423 No Data 27,858 No Data No Data No Data

Illinois 86,216 72.810 107,554 91,945 No Data No Data

Missouri 25,436 16,305 24,587 15,178 171 387

Wisconsin 500 No Data 400 No Data No Data No Data

Total 186.000 89,000 160,000 107,000 170 390

Estimard Upland Game Bird Harvest and Hunter Use Days

Bobwhite Mourning Dove Pheasant Wild Turkey
State Harvest-Hunter Days Harvest-Hunter Days Harvest-Hunter Days Harvest-Hunter Days

Iowa 50,478 No Data No Data No Data 55,911 No Data No Data No Data

Illinois 30,320 39,385 50,711 18.330 15,075 36,058 No Data No Data

Missouri 14,498 6,992 11,777 4,324 No Data No Data 78 1,3355

Wisconsin No Data No Data No Data No Data No Data No Data No Data No Data

Total 95.000 46.000 62.000 23.000 71,000 36.000 80 1,350

Deer Harvest and Hunter Use

State Harvest* Hunter 
0
ays

Iowa 728 14,725

Illinois 1,523 No Data

Missouri 881 14,991

Wisconsin 5 110

Total 3,000 30,000

* This total may include bow hunters and firearms hunters.
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(ii 3.207 Kline and Golden (1979) analyzed the trends in commercial fishing on
the UMR (Pools 3-26; below L/D 26 to Ohio River) for the period 1953 to 1977.
As shown in Table EIS-12, four major species dominated the harvest; carp,
buffalo, catfish, and freshwater drum. The reported harvest during this
period was 278,322,201 pounds, with a yearly average harvest of 11,132,888
pounds. The reported first market value for the period was $31,599,877, with
a yearly average of $1,263,995.

3.208 Table EIS-13 shows the commercial fishery data as reported by the UMRCC
from 1979 to 1984 (UMRCC, 1986-1981). The average total pounds harvested
during this period was 9,135,585 pounds, with an average approximate value of
$1,827,045. Also for this period, Pools 8, 9, 10, 13, 18 and 19 were the most
productive pools.

3.209 According to the U.S. FWS (1986), the harvest of commercial fish from
the Illinois River declined during the period from 1953 to 1977 from 4.15
million pounds in 1953 to 685,000 pounds in 1977. This decline has largely
been attributed to pollution and environmental degradation of the Illinois
River. Harvest declined further, falling to a low of 305,018 pounds in 1979
(U.S. FWS, 1986). In recent years, the harvest has shown an increasing trend,
and reached about 1.4 million pounds in 1984 (U.S. FWS, 1986). Using the
UMR economic figures for 1984 ($0.19/pound), the first market value of the
Illinois River commercial fishery can be estimated at $266,000.

3.210 The Kaskaskia is the only other major UMR tributary supporting a
commercial fishery. Few early records (pre 1950's) of commercial fishing
on the Kaskaskia are available; Luce (1933) reported that in 1922 a total of
29,000 pounds of fish were harvested, and Starrett and Parr (1951) reported
a total harvest of 27,067 pounds for 1950. The 10-year averages of total
harvest for the periods 1951-1970 and 1971-1980 are 29,200 pounds, 35,000
pounds and 36,800 pounds, respectively (Wapora, Inc., 1982). In 1981, a
special trammel netting season (December through March) was established in
the Kaskaskia Navigation Channel between Fayetteville, Illinois, and the
mouth of the river. The reported trammel net catch in 1981 was 33,584 pounds
and in 1982 it was 33,405 pounds (U.S. Army Corps of Engineers, 1983). The
harvest reached 208,677 pounds by 1984, and using UMR economic figures for
1984 ($0.19/pound), the first market value can be estimated at $39,649.

COMMERCIAL MUSSEL HARVEST

3.211 Commercial harvest of freshwater mussels from the Mississippi River
began in the late 1800's when mussel shells were used for button production.
By 1902, over 16 million pounds of mussel shells were harvested at a value of
$66,110 (Carlander, 1954). In the early 1900's, Danglade (1914) considered
the Illinois River to be the most productive mussel stream per mile in the
country. By 1911, mussels in certain areas of the Illinois River were
beginning to be affected by pollution, siltation, and overharvest (Starrett,
1971). In the mid 1950's, the use of plastics in button manufacturing reduced
the interest in mussel fishing on the Mississippi and Illinois Rivers.
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TABLE EIS- 12

Species Composition of the Commercial
Fishery From the UMRS, 1953 to 1977

Reported Yearly Reported Yearly

Species Harvest (ib) Average (ib) Value Aveisge

Carp 130,965,875 5,238.635 * 6,795,268 $271,811
Buffalo 60,397,170 2,415,887 8,494,648 339,786
Catfish 40,423,305 1,616,932 11,861,618 474,465
Drun 34,340,I03 1,373,604 3,122,567 124,903
Paddlefish 2,726,684 109,067 373,573 14,943
Sucker-Redhorse 2,086,248" 83,450 103,610 4,144
Bullhead 2,046,237 81,849 332,460 13,298
Carpsucker 2,077,477 83,099 111,732 4,469
Sturgeon 1,206,h48 48,258 268,951 10,758
Gar 698,146 27,926 23,395 936
Bowfin 289,531 ni,581 8,758 350
Mooneye-Goldeye 249,.479 9,979 10,l499 420
Northern Pike

(none in 1973-TT) 165,201 8,260 30,807 1,540
Crappie
(none in 1973-IT) 131,043 6,552 25,392 1,270

American Eel 31,949 1,278 5,658 226
Grass Carp* i0,645 3,548* 2,281 760
Other 76,660 19,066 28,660 1,l46

Total 278,322,201 11,132,888 $31,599,877 $1,263,995

0 First recorded in 1975 (3 Years).

From: Kline and Golden, 1979
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TABLE S1S-13

Commrcial Fishing on the UMR (1979 - 1984) 1_

1984 1983 1982

Approx. Approx. Approx.
Value ($) Value ($) Value ($)
(Average (Average (Average
Price Price Price

Total Per Total Per Total Per
Reach Pound. Pound-$0.20) Pounds Pound-$0.19) Pounds Pound-$0.19)

Head of Navigation 3,974,633 794,927 4,145,568 787,658 4,210,487 799,993
to L/D 10
(Pools 3-10)

L/D 10 to L/D 19 3,303,759 660,752 3,416,218 649,081 3,326,622 632,058
(Pools 11-19)

L/D 19 to L/D 26 1,297,487 259,497 1,038,037 197,227 812,988 154,468
(Pools 20-26)

Below L/D 26 518,613 103,723 544,914 103,534 236,919 45,015
(Middle River)

TOTALS 9,094,492 1,818,898 ?,144,737 1,737,500 8,587,016 1,631,533

1981 1980 1979

Approx. Approx. Approx.
Value ($) Value ($) Value ($)
(Average (Average (Average
Price Price Price

Total Per Total Per Total Per
Reach Pounds Pound-$0.21) Pounds Pound-$0.214) Pounds Pound-$0.195)

Head of Navigation 4,684,709 983,780 4,380,406, 937,407 4,068,446 793,347
to L/D 10
(Pools 3-10)

L/D 10 to L/D 19 3,312,751 695,678 3,601,925 770,812 3,763,090 733,803
(Pools 11-19)

L/D 19 to L/D 26 911,263 191,365 1,084,209 232,021 1,153,543 224,941
(Pools 20-26)

Below L/D 26 276,160 57,994 357,050 76,409 393,713 76,774
(Middle River

TOTALS 9,184,883 i/ 1,928,825 9,423,590 2,016,648 9,378,792 1,828,864

1979 - 1984 NOTES:

1. Data for the Mississippi River were taken
Average Average fro. proceedings published for the annual
Total Approx. meetings of the Upper Mississippi Conservation

Reach Pounds Value (5) Committee, 1986, 1985, 1984, 1983, 1982, and
1981. No commercial fishing is reported from

Head of Navigation 4,244,042 849,520 Upper and Lower St. Anthony Falls and Pools 1
to L/D 10 and 2. The most current data available are for
(Pools 3-10) 1984.

L/D 10 to L/D 19 3,454,061 690,364 2. This value was computed by UMRCC by
(Pools 11-19) averaging the price per pound for each state;

then averaging the price per pound for each
L/D 19 to L/D 26 1,049,588 209,920 species of fish.
(Pools 20-26)

3. For this year, an additional 233,711 pounds
Below L/D 26 387,895 77,241 was harvested, but pool numbers were not
(Middle River) recorded.

TOTALS 9,135,585 1,827,045
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3.212 In the - .rly 1960's, a renewed interest in mussel fishing was stimu-
lated by the demand for shells for the Japanese pearl-culture industry. In
the UMRS, washboard and three-ridge are the two most commercially important
species, and mapleleaf, pimpleback, and pigtoe are also harvested if of
sufficient size (Thiel, 1981; GREAT II, 1980). To be acceptable to the
.omercial clam buyer, washboards must be 4 inches (10.2 cm) and three-ridges
2.75 inches (7.0 cm) (Thiel, 1981). In Pools 3 through 8 of the UMR, commer-
cial clamming is nearly nonexistent because of the low abundance of commercial
mussel species (Thiel, 1981). Commercial harvest of mussels is primarily
located in Pools 9, 10, 14, 15, 16, 17 and 19, where both three-ridge and
washboard are abundant enough to make commercial harvest profitable (Thiel,
1981; GREAT II, 1980). In 1966, all mussel fishing on the Illinois River was
done in the lower 87 miles, and it also resumed in the Peoria area in 1969
(Starrett, 1971).

3.213 UMRS harvest figures are sketchy since the industry is not closely
regulated by the states. First market value for mussels in 1984 was $200
per ton, and the value of the 1984 harvest in Illinois was $253,400 and in
Wisconsin was $400,000 (U.S. FWS, 1986). The price of shells increased from
$200 per ton to a value of $300-$400 per ton in Marcb 1986, which is assumed
to have increased demand although harvest data are not available (U.S. FWS,
1986).

FURBEARER HARVEST

3.214 The backwater sloughs and bottomland forests associated with floodplain
of the UMRS provide the preferred habitat for furbearers. The raccoon and
muskrat are the two most abundant and valuable furbearers, and are extensively
trapped throughout the region (U.S. FWS, 1986). Other furbearers of lesser
economic importance include fox, opossum, mink, beaver, skunk, weasel, coyote,
bobcat and badger (U.S. FWS, 1986). Badger cannot be trapped in Wisconsin.

3.215 UMRCC (1982) estimates for comercial trapping were only available for
the UMR reaches from the Head of Navigation to Lock and Dam 22. The first
market value was estimated to be $2,112,000 (December 1981 value); updating
this value to January 1987 using a consumer price index factor of 1.183, gives
a current value of $2,498,496 for commercial trapping.

CULTURAL RESOURCES

3.216 Both the Mississippi and Illinois Rivers have served as important
transporbation routes, resource procurement areas, and geographical markers
since early human populations first came to the Midwest approximately 12,000
years ago. Several thousand prehistoric archeological sites have been
recorded during the past 100 years, representing the following major cultural
periods:
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Paleondian 12,000 B.C. to 8,000 B.C.
Early Archaic 8,000 B.C. to 6,000 B.C.
Middle Archaic 6,000 B.C. to 3,000 B.C.
Late Archaic 3,000 B.C. to 1,000 B.C.
Early Woodland 800 B.C. to 400 B.C.
Middle Woodland 400 B.C. to A.D. 400
Late Woodland A.D. 400 to A.D. 900
Oneota A.D. 800 to A.D. 1350
Mississippian A.D. 900 to A.D. 1500

3.217 The above chronology generally applies throughout the Mississippi and
Illinois Ri"er valleys, although there are significant variations between
valleys and along a single valley as one moves north to south. Both the
Rock Island and the St. Paul Districts have embarked upon comprehensive
archeological and geomorphological surveys required by Sections 106 and

110 of the National Historic Preservation Act (as amended 1980). Thus far,
Mississippi River Pools 7 and 10 in the St. Paul District and Pools 11, 12,
16, 17, 18, and 21 in the Rock Island District have been studied. Copies of
the technical reports for these investigations are on file at the District
offices and have been used to assess impacts associated with the rehabilita-
tion effort. Numerous action-specific, smaller archeological studies also
have been utilized for information on cultural resources (i.e., Sections 205,
208, 107, 3, 14, permit, and real estate related projects). Pool surveys have
not been done for the Illinois River Valley because the Corps owns very little
land and, what is under Federal control is limited to the lock and dam
complexes themselves.

3.218 Historic sites also are common, spanning the period of early French
exploration (ca. 1680s), through the military frontier, early pioneering,
farmsteading, commercial development, and urbanization periods. Historic
sites include forts, churches, schools, quarries, farmsteads, mills, pot-
teries, ferry landings, commercial buildings/districts, and cemeteries, just
to name a few. Most prominent on the landscape are the locks and dams of the
Mississippi River Nine Foot Navigation System and the Illinois Waterway, the
foci of the rehabilitation effort.

3.219 Construction for the 9-foot navigation project began in the 1930's and
was completed by the early 1940's. Most of the lock and dam complexes are
very close to being 50 years old as of 1986. The GREAT II Study, completed in
1980, included a brief overview of the potential significance of the naviga-
tion system. Recommendation 5007 (see Appendix A) contained in the Cultural
Resources Work Group Appendix (1980:85-89) indicates that "the creation of
the navigation system is generally accepted as a major engineering event in
American history" and that structures (including equipment) may have individ-
ual and collective (District) significance under historical, architectural,
and/or engineering criteria. It was recommended that the Corps conduct a
historical, architectural, and engineering study to assess the significance
of the system as a network important iL the transportation, economic, and
engineering history of the Nation.
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3.220 Substantial information is available on the Mississippi and Illinois
Rivers navigation systems. The Rock Island and St. Paul Districts arranged
for historical, architectural, and engineering history studies to be conducted
of Mississippi River Locks and Dams 3 through 22. Locks and Dams 3 through 10
were described in the report entitled Historical Resources Evaluation.
St. Paul District Locks and Dams on the MississiRni River and Two Structures
at St. Anthony Falls prepared by Jon Gjerde in September 1983. Locks and Dams
11 through 22 were studied, evaluated, and described by Rathbun Associates in
the report entitled Historical-Architectural and Engineering Stdy. Locks and
Dams 11-22. Nine Foot Navization Project. Mississinni River (December 1985).
These reports summarize the social, political, technological, and transpor-
tation histories of the navigation system. References are made to Corps
records, comprised of original shop drawings, project reports/notes,
construction photographs, and motion picture films.

3.221 The River and Harbor Act of July 3, 1930, authorized the construction
and maintenance of the Upper Mississippi River Nine Foot Channel Navigation
Project. Design work was begun in St. Louis by the Upper Mississippi Valley
Division office. Basic blueprint plans were produced and adapted, to fit
local site needs, at each lock and dam location. Complete descriptions (with
drawings and photographs) are presented in the GJerde (1983) and Rathbun
Associates (1985) reports. The complexes include earthen dams, concrete locks
and piers, roller and tainter gates, concrete or brick central control
stations, emergency generator buildings, and workshops.

3.222 Old Lock 19, built between 1910 and 1913, includes a dry dock facility
and an operator's house. The Lock and Dam 14 complex includes the Old
LeClaire Lock and remains of the LeClaire Lateral Canal from the Six Foot
Navigation Project of 1922. Locks and Dams I and 2 also pre-date the Nine
Foot Navigation Project.

3.223 Auxiliary locks are present at Locks and Dams 11, 12, 13, 15, 16, 17,
18, 20, 21, and 22. The Old LeClaire Canal lock served as an auxiliary lock
for the Lock and Dam 14 complex, while the 1913 lock now serves as an
auxiliary lock for Lock and Dam 19. Several of the lock and dam complexes
were built to accommodate hydropower generators.

3.224 Old Lock 19 (1910-1913) and the 1910 Keokuk Power Dam are listed on
the National Register of Historic Places for historical, architectural, and
technological significance. The State Historic Preservation Officers (SHPO)
from Illinois, Iowa, Minnesota, Missouri, and Wisconsin have agreed, along
with the Rock Island and St. Paul Districts, that the entire Mississippi River
Nine Foot Navigation Project is significant and eligible for listing in the
National Register of Historic Places. Significance is based upon the role of
the navigation system in the economic history of the Nation, along with New
Deal pol1tical history and engineering technology aspects (Table EIS-17).
Because of this, the SHPO's, the Corps, and the Advisory Council on Historic
Preservation (ACHP) ".re entered into a Memorandum of Agreement (Programmatic
Agreement) for the t ".abilitation effort (see Appendix IV). Essentially, the
Programmatic Agree:- states that the Corps will preserve the general overall
appearance of lock and 4am complexes and treat significant features with
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sensitivity during the course of the rehabilitation effort. Furthermore, the
Historic American Engineering Record of the National Park Service will be
utilized to ensure that Library of Congress quality recording of the system is
completed prior to rehabilitation. This work was completed by Rathbun
Associates and is on file at the Library of Congress.

GENERAL SYSTEMIC EFFECTS OF NAVIGATION

3.225 Based on the Navigation Effects Study conducted for the Master Plan, it
can be concluded that the movement of commercial navigation through the UlMRS
can have adverse physical and biological effects. A moving towboat and
associated barges have a variety of interactions with the hydraulics of the
river. Included in these effects are changes in velocity, pressure, direction
of flow, and wave generation. The extent of these changes are dependent upon
a variety of factors including: channel depth, width, and discharge; and
direction of travel, draft, width, speed, and alignment of the tows to the
channel. Recreational boats can also generate physical changes when they
operate near shore and in side channel and backwater areas. These physical
alterations may result in adverse biological effects primarily caused by
increased turbidity and suspended sediment levels, degradation of water
quality, and increased shoreline erosion. The degree and magnitude of these
physical disturbances can be estimated; however, the specific biological
impacts are not well understood.

3.226 Increased levels of navigation may increase the magnitude of the
physical effects, such as turbidity, the erosion of streambanks, and sediment
resuspension. Simons, ral. (1981 and 1988) concluded that resuspended
sediments resulting from tow traffic may have little effect on the expected
physical life of side channels with both head and mouth connections to the
river year-round. These studies did not pertain to disconnected side channels
or backwaters. Physical impacts could be greatest in areas that have a narrow
channel width, large sinuosity, short distance from the sailing line to the
bank, frequent dredging requirements, and high erosion potential. The
biological implications of these physical effects include loss of habitat;
loss of biological productivity, diversity, and abundance; and disruption of
the normal behavior patterns. Specific impacts on some organisms are unknown.

3.227 Increases in navigation capacity on the UMRS may allow the expansion
or development of fleeting areas and terminals in the river corridor. New
terminal development will likely occur on undeveloped or open lands adjacent
to urban areas. These areas normally have greater habitat value than
developed lands. Similarly, fleeting areas are usually developed in open
water areas. Fleeting development will likely affect aquatic habitat and to a
limited extent terrestrial habitat.

3.228 Increases in navigation on the UMRS may increase the potential for
hazardous spills. The hazardous materials with the highest bulk movement
on the UMRS and, therefore, the highest probability of a spill event, are
chemicals and chemical products, fertilizers, and petroleum products. The
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volume of material shipped varies from pool to pool. The extent of adverse
impacts resulting from a spill would be highly site-specific. The most
serious impacts would take place if a hazardous spill occurred near a water
intake, a wildlife refuge, sensitive biota (for example, habitat for an
endangered species), a swiming area, or a recreational boating area.

SECTION 4 - ENVIRONMENTAL EFFECTS

ALTERNATIVE: STRUCTURAL MEASURES

SITE-SPECIFIC IMPACT ASSESSMENT

Prooosed Measures

4.1 Submersible Tainter Gate. Peoria and LaGrange Locks and Damn: Design
information and environmental impact assessment for the construction of a
submersible tainter gate at Peoria and LaGrange Locks and Dams were described
in the Environmental Assessments (EA), dated March 1986, and in an additional
coordination letter dated December 1986. The Finding of No Significant Impact
(FONSI) for each EA was signed on June 10, 1986. A diagram for the submers-
ible tainter gates is shown on plate 1.

4.2 Vertical Lift Gate. Lock and Dam 20: The vertical lift gate proposed
for Lock and Dam 20 would be constructed at the lower end of the auxiliary
lock structure, as shown on plate 2. The vertical lift gate would consist
of adjacent upper and lower sections of gate, each about 100 feet wide. When
submerged, the upper section would lower into a recess behind the lower sec-
tion. The lower section of gate would remain inoperable, except if access
through the auxiliary lock is required. Modifications to the concrete and
rock floor of the auxiliary lock would be required to form the gate sill.
The construction of the vertical lift gate will require dewatering of the
auxiliary lock. To close off the lower end of the auxiliary lock, four sheet
pile cells each filled with approximately 675 cubic yards (yd ) of comer-
cially supplied sand, would be constructed between the riverwall of the dam
and the intermediate wall of the main lock. The upper end of the auxiliary
lock would be sealed using an existing poiree dam (a prefabricated steel wall-
type structure). After the modifications to the lock floor are completed, the
sheet pile cells will be removed entirely. The sand wodld be mechanically
removed and disposed of in a 1-acre site located on lock and dam property.
It is estimated that the vertical lift gate would be used about 12 times per
year, under average ice and debris conditions.

4.3 The components of the vertical lift gate would be constructed on the
facility structure itself, which would have negligible effects on natural
resources. The aquatic areas in and near the lock structures covt.ain variable
current velocities and unsuitable habitat for the establishment of mussel
comunitis. The placement and eventual removal of four temporary sheet pile
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( cells at the lower end of the auxiliary lock, and devatering of the auxiliary
lock, would cause temporary and minor increases in turbidity and disturbance
to the benthos. No permanent loss to aquatic habitat would occur. The 1-acre
disposal site is periodically mown and supports little wildlife. This dis-
posal site was previously used and impacts were assessed- in the Environmental
Assessment for the Lock and Dam 20 Major Rehabilitation Effort (April 1986).

4.4 Minor and short-term impacts to air quality would occur during
construction from exhaust emissions and fugitive dust particles. No
violations of air quality standards are anticipated. The plans and
specifications for this measure (as well as all other proposed measures) would
incorporate applicable provisions of the guide specifications (CW-01430, July
1978) on environmental protection to minimize pollution caused by construction
of the proposed measures. These provisions include landscape protection,
burning procedures, erosion control, dust control, debris disposal, and
control of discharges into waterways. Noise levels resulting from the
installation and operation of the vertical lift gate would not significantly
increase the ambient levels already experienced due to normal lock activities.
The immediate lock area does not contain suitable habitat for Federal or State
threatened or endangered species. No wetlands would be affected.

4.5 The provision of a vertical lift gate at Lock and Dam 20 would greatly
reduce the life, health, and safety risks forced by lock and towing industry
personnel. The lift gate would minimize the instances that lock personnel
must undertake the dangerous procedure of manually removing ice and debris.
The new gate also would result in a reduction in towboats using prop wash to
remove ice and debris.

4.6 In conclusion, no significant site-specific impacts are anticipated due
to the construction of a vertical lift gate at Lock and Dam 20.

4.7 High-Volume Bubbler Sstems. Locks 2 Through 22: Low-volume bubbler
systems are presently located at several lock sites on the UNR. These low-
volume bubbler systems generate air through diffusers in the bottom of the
lock to prevent ice accumulation on the miter gates. The proposed bubbler
system would consist of dual capacity, low-volume and high-volume blowers,
with piping systems located in the miter gate areas, as shown on plate 3. The
high-volume blower would be capable of producing 1,000 cubic feet per minute
(cfm) of air at 15 pounds per square inch (psi), while the low-volume blower
would produce 175 cfm of air at 15 psi. This dual capacity system would
prevent ice accumulation on the miter gates, and also would keep the gate
recess clear of floating ice and debris. The piping system for the bubblers
would be placed directly on the main lock structure.* The upstream and
downstream compressors would be placed on top of the lock wall.

4.8 -Since the installation of the bubbler systems at Locks 2 through 22
would be limited to the facility structures, there would be negligible effects
to natural resources. No impacts would occur to water quality or aquatic
habitat. No violations of air quality standards are anticipated. Noise
levels would not significantly increase over ambient levels. No suitable
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habitat occurs in the main lock areas for Federal or State threatened or
endangered species. No terrestrial habitat, including wetlands, would be
disturbed.

4.9 Installation of bubbler system would reduce the life, health, and
safety risks faced by lock and towing industry personnel. This improvement in
conditions would especially benefit lock personnel. The procedure of manually
removing ice and debris is a dangerous one; bubbler systems would greatly
reduce the need for manual removal of ice or debris.

4.10 In conclusion, no significant site-specific impacts are anticipated due
to installation of the high-volume bubbler systems at Locks 2 through 22.

4.11 Modification to Outlet Structure. Lock and Dam 15: Lock 15 is composed
of a main lock and an auxiliary lock that are independently operated. The
filling/emptying systems for both locks are composed of culverts which run
through the bottom of the lock walls on each side of the lock, with discharge
outlets emptying into the lower end of each lock, as shown on plate 4. The
culverts located in the intermediate (riverside) lock wall share a common
outlet into both the main and auxiliary locks. For example, when the main
lock (or auxiliary lock) chamber is emptied, water flows through the culverts
in the intermediate wall, and is discharged below the main lock and below the
auxiliary lock. The discharge of water from both lockwalls into the lower
end of the main lock creates severe turbulence causing a safety hazard during
double lockages. The turbulence causes tow lines to break loose from the
lower guidewall, which creates a safety hazard for tow and lock personnel, as
well as for lock visitors. In order to solve this problem, it is proposed to
permanently close the outlet that discharges from the intermediate lockwall
below the main lock. This would force all flow from the intermediate wall to
permanently discharge into the lower auxiliary lock area. In addition, during
double lockages, the landside discharge would be partially closed, allowing
the majority of the discharge to exit out of the lower auxiliary outlet. This
procedure would reduce turbulence and increase the safety of the lower lock
area during double lockages.

4.12 As described for the bubbler system, modification of the Lock and Dam
15 outlet would be limited to the facility structure itself. Therefore, no
significant, adverse impacts would occur to natural, cultural, and socio-
economic resources.

4.13 Unuer Guidavall Extensions. Locks and Daml 12 Through 22: Lower
Guidewall Extensions, Locks and Dams 21 and 22: Upper &uidewall extensions,
each of about 625 feet in total length, are proposed for construction at Locks
12, 13, 14, 16, 17, 18, 20, 21, and 22. Lower guidewall extensions also of
about 625 feet in length are proposed at Locks 21 and 22. These guidewall
extensions would consist of a series of 12 sheet pile cells located about 57
feet apart and connected by precast bams and a sheetpile diaphragm, as shown
on plate 5. Eleven (11) of the cells would be about 35 feet in diameter; the
remaining cell would be about 57 feet in diameter and would serve as an end
protection cell. The cells would be founded on H-piles, or directly on rock,
depending upon the depth of bedrock at each site. Removal of an unknown
quantity of silt by mechanical mean also may be required for each extension. (
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4.14 About 0.3 acre of aquatic habitat would be permanently removed from
construction of each guidevall extension (except for Lock 19; see paragraph
4.16). Public use of the launching ramps located near the upper approach of
Lock 13, and the lower approach to Locks 21 and 22 would not be affected by
the guidevall extensions.

4.15 The upper guidewall extension at Lock 15 consists of two sheet pile
cells, each about 30 feet in diameter, located about 600 feet and 1,000 feet
above the existing guidewall, as shown on plate 4. A wall-type extension at
this site would eliminate access to a backwater area and boat ramp on Arsenal
Island. An unknown amount of material may need to be removed in order to
construct the cells. About 0.3 acre of aquatic habitat would be removed by
the two cells.

4.16 Currently, Lock 19 does not have an upper guidewall. An upper guidewall
is proposed for this site, and would consist of a series of sheet pile cells
and precast beams as previously described. The exact length and location of
the guidevall has not been determined at this time; a model study is being
conducted and should be completed in the steser of 1989. As shown on plate 5,
the worst-case design would consist of a guidewall with a length of 800 feet
located on the landward side of the lock. About 0.6 acre of aquatic habitat
would be permanently removed by this guidevall. An unknown quantity of
material may need to be removed by mechanical means.

4.17 Funding for construction of the guidewall extensions at Locks 12 through
22 (and the guardwall at Lock 22) is not anticipated prior to 1991 due to
current budgetary constraints. Presently, preliminary engineering data for
these measures is insufficient to evaluate the site-specific impacts
concerning possible dredging and material disposal. Guidewalls were included
in this EIS to assure assessment of all potential systemic effects in the
traffic analysis. As funding becomes available in the future, the Rock Island
District will initiate a Design Report, which will include an additional NEPA
document to address site-specific impacts.

4.18 Mussel surveys were conducted for a distance of 2,000 feet upstream of
the existing upper guidewall at Locks 12, 15, 16, 17 and 19, for the proposed
guidewall extensions (Stanley Consultants 1987). Through coordination with
the Rock Island Field Office and State fishery biologists from Iowa, Illinois
and Missouri, these sites were selected as having the most potential to
contain mussel coumunities that contained endangered, threatened, or rare
species. In general, the surveys revealed that mussel coinunities were not
found 2,000 feet above the upper guidewalls at the lbcks. Mussel communities
were found in a recessed bay area well upstream of the existing guidewall at
two sites (Locks 15 and 17). No endangered, threatened, or rare mussel
specloo were Sommd during any of the surveys. Apparently the aquatic areas on
and near the lock structures contain unsuitable habitat for the establishment
of musel o.mmintiee. No lacqmts are anticipated to mussel species from
coruitioa, Including any dredging that may be required of the proposed
guidevall extensiom.s
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4.19 A minor and temporary increase in turbidity would be expected from
construction of each guidewall extension, especially if any dredging would be J
needed. No violations of State and Federal water quality standards are
anticipated. However, Section 404(b)(l) Evaluations will be performed as part
of the site-specific studies during the design stage. Section 401(a) water
quality certification from the appropriate state(s) also will be obtained, if
necessary, at that time. Construction of all the proposed guidewall
extensions would result in the permanent loss of 4.5 acres of main channel
border habitat. No suitable habitat occurs in the main lock areas for Federal
or State threatened or endangered species. Also, no wetlands would be
affected.

4.20 Minor and short-term impacts to air quality would occur during
construction from exhaust emissions and fugitive dust particles. No
violations of air quality standards are anticipated. Noise levels resulting
from construction of each guidewall extension would not significantly increase
the ambient levels already experienced due to normal lock activities. It
would not be necessary to close any of the locks to navigation during
construction, although width restrictions may be necessary.

4.21 Extension of the upper and lower guidewalls as proposed would increase
the margin of safety for towing industry operations. The guidevall extensions
would reduce alignment and maneuverability problems, reducing the likelihood
of injury to towing industry personnel during approaches or exits.

4.22 Guardwall at Lock and Dam 22: The guardwall would be constructed in
conjunction with the upper guldevall extension at Lock and Dam 22. The
guardwall would be about 480 feet long, consisting of about 10 sheet pile
cells connected by precast concrete beams, as shown on plate 6. Each cell
would be about 30 feet in diameter and would be located about 60 feet apart.
Each cell would be founded directly on bedrock and filled with concrete. An
unknown amount of silt may need to be removed using mechanical means. About
0.2 acre of aquatic habitat would be permanently removed due to construction
of the guardwall.

4.23 Impacts to natural, cultural, and socio-economic resources from
construction of the guardwall would be of the same type and magnitude as those
described for the guidewall extensions.

CUMULATIVE IMPACT ASSESSMENT

Commercial Traffic Analysis

4.24 The "Comprehensive Mster Plan for the Management of the Upper
Mississippi liver System" (hereafter referred to as the Master Plan study)
projected future traffic levels for the MRS. The Master Plan study stated
that increased traffic levels could be accoemodated by a variety of structural
and nonmtructural methods. Some of these methods emphasized Federal action,
while others. emphasized private sector actions, or a combination of both.
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4.25 The traffic analysis conducted for this RIS utilized data and analysis
from the Master Plan study an a bass resource. Commodity flows are Identical

to base origin/destination patterns derived for the Raster Plan study. These
data were obtained through the aterborne Comerce Statistics Center (UCSC).
Future commodity flows were derived by applying comodity growth rates to
those base flows. In recent years, cowmodity flows on the tUS have deviated
from Master Plan study projections for some commodities. These projections,
however, still represent reasonable forecasts of long-term waterway activity.

4.26 With the exception of Lock and Dam 25, lock capacities utilized in this
analysis were identical to those derived for the Master Plan study. Analysis
of actual traffic and operating characteristics associated with Lock 25 indi-
cated that, in this case, the Master Plan source significantly underestimated
actual capacity of the lock. Hence, a capacity estimate of 57.3 million tons
was used for the lock. This estimate was derived mathematically, incorpor-
ating operating and traffic characteristics common to the lock, and is in
general agreement with the capacity estimate of 59 to 60 million tons derived
for the National Waterways Study.

4.27 Impacts to system capability (traffic) were evaluated using the
OCONGESTO or "PUCENT of CAPACITY" model. This same model was utilized during
the aster Plan study to derive system traffic levels associated with various
possible futures. This model utilizes inputs relating to commodity flow
patterns, comodity growth rates, water and rail transportation rates, lock
capacities, and lock delay to compute system traffic levels and benefits
associated with the input data. All transportation rates and delay costs
were updated to 1986 price levels.

4.28 In order to evaluate the potential impacts to navigation resulting from
construction of the rehabilitation measures, this traffic analysis focused on
the difference in levels of system traffic between the wwithout-project,o or
base condition, and the Nwith-project" condition. The base condition included
all existing features of the UxRS plus 1,200- and 600-foot chambers at new
Locks and Dam 26. The "with-project" condition included those features in the
base condition plus construction of the future major rehabilitation measures.
The difference or increment in system traffic between the base and "with-

project' conditions represents the level of traffic which may be associated
with construction of the measures of the major rehabilitation effort.

4.29 The potential Impacts to navigation resulting from construction of the
rehab measures were evaluated using a multi-level approach. For each proposed
measure the evaluation included:

* stimation of the impact of site-specific l MlMicR resulting from
construction of the proposed measure

* atmation of the level of i ,a_ . resulting from construction
of the proposed seasure

SItimation of the impact on Ana.mt-raffcL resulting from construction
0of the proposed measure
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4.30 The first level of analysis evaluated the measures' impacts on site-
specific 1k na1Z . The capacity of a lock is a function of the physical,
environmental, and economic factors affecting its performance. Physical
factors include the dimensions and sill depth of the lock as well as its
operating parameters, such as lock cycle time. These physical factors place
a theoretical upper limit on the amount of traffic which a lock can process.
Environmental factors include fog, ice, flow, and other natural factors which
affect the availability and operation of the lock. Economic or market
variables affect lock capacity by controlling the level of demand for the
lock. Economic variables may include commodity flows, equipment types,
average tow sizes, number of recreational craft, level of empty backhauls,
etc. Depending on the characteristics of the lock system and cost of
transportation alternatives, at some point below the maximum capacity of a
lock, economic forces may make it more profitable for shippers to use some
mode other than the waterway.

4.31 Induced traffic consists of n traffic which utilizes the system
as a direct result of the construction of the feature. This may occur
whenever a feature dramatically improves the total efficiency, reliability, or
availability of the transport system. Because of characteristically long
average linehaul distances and high operating costs associated with the UMRS,
induced traffic is most probable with local or shorthaul traffic. In such
cases, site-specific increases in efficiency may lead to significant
reductions in total trip costs.

4.32 The final level of analysis evaluated the new features' impacts on
system capability (traffic). At this level, the site-specific and traffic-
inducing characteristics of the various features could be assessed to
determine their impact on total system traffic. Since much of the traffic on
the system represents long-haul transport of commodities destined or
originating outside the system, this analysis emphasized this level of
evaluation.

Local Impact Analysis

4.33 Each of the proposed measures was evaluated to determine its potential
impact on navigation efficiency and future traffic levels. Site-specific
impacts and the potential to induce traffic were evaluated separately for each
measure. Following these evaluations, the results were then evaluated at the
system level to determine the total system impact which 'ould be associated
with the proposed measures of the major rehabilitation effort.

4.34 SuIbmersTible fater Gates: Construction of submersible tainter gates
will improve the flow regulation through Peoria and LaGrange Dam. These
gates are also expected to enhance the passage of ice through the dams, which
frequently interferes with winter lock operations'. A reduction in the level
of interference by Lee will increase the availability of the lock for commer-

cial navigation, and, thus provide the potential for an increase in lock
capacity.
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4.35 Analysis of P1S data indicates that ice at Peoria and LaGrange Locks and
Dams does increase processing time and reduce chamber availability during the
months of December through February. Ice forms and accumulates in many areas
of the lock which affects the number, type, and duration of ice stall events.
As a result, the severity of ice problems fluctuates widely from year to year.
Submersible taLnter gates will Improve lock performance under ice conditions
but will not eliminate the problem. The gates are designed to pass floating
ice and can do little to keep ice from forming in and around the lock.
Analysis of historic PIS data regarding ice stalls indicates the structures
can be expected to eliminate no more than 50 percent of the existing delays at
the locks attributed to ice stall. This estimate is based on an analysis of
historic data and gives proper consideration to traffic levels and the number,
type, and severity of ice stalls which may occur. Using this maximum of 50
percent, the potential increase in winter lock capacity equates to 0.6 percent
at LaGrange Lock and Dan and 1.7 percent at Peoria Lock and Dam.

4.36 Although lock capacity may be increased, the potential gains in
efficiency realized through construction of submersible tainter gates will not
be of sufficient magnitude to induce further traffic on the waterway. Demand
for transportation is a function of the demand for the goods transported.
Analysis of historic PKS data for the winter months at Peoria and LaGrange
Locks indicates there is no statistical correlation between the availability
of navigable pass under ice conditions and the number of tows transitting
the locks (Pearson's r - -0.11). The significance of this finding is that
navigable pass conditions at the locks represent 100 percent lock efficiency
(the locks are not utilized, hence, zero lockage time). If statistical
analysis indicates there is no correlation between 100 percent lock efficiency
and the demand for navigation, then it follows that a slight increase in lock
efficiency (1 to 2 percent of winter capacity), potentially made possible by
the gates, will not increase the demand for navigation.

4.37 Guardwall at Lock and Dam 22: The proposed guardwall at Lock and Dam 22
is a safety feature which will not affect normal operations at the lock. Its
purpose is to prevent loose barges or disabled tows from being swept into the
dam. This structure will consist of a chain of sheetpile cells which permit
flow between them. Construction of the guidewall will result in no measurable
change in the outdraft condition of the upper approach. Since this measure
will not affect lock processing or approach time, it will not increase lock
capacity or induce traffic.

4.38 Vertical Lift Gate at lock and Dam 20: Under existing conditions, Lock
and Dam 20 is not capable of efficiently passing ice and debris. The six sub-
mersible tainter gates included in the original design of the dam do not have
sufficient depth or width of overflow to accommodate the heavy load of ice and
debris contributed by the Des Koines River. As a result, ice and debris tend
to accumulate in the upper lock approach area, causing delays to navigation
and creating a hazardous working environment for both industry and lock
personnel. With construction of the vertical lift gate, problems caused by
ice and debris will be reduced, with a resulting increase in safety and lock
availability.
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4.39 Analysis of P!S data indicates that ice and debris (primarily ice)
interfere with lock operations and decrease chamber availability at Lock 20.
Ice lockages, towboats, and intensive labor are required to rid the upper
lock approach area of ice and debris. The vertical lift gate will not totally
eliminate the need for these operations, but can be expected to increase the
level of chamber availability. As a maximum, construction of the gate can
not be expected to increase the level of seasonal chamber availability at
Lock 20 to a level exceeding that of Lock 21 immediately downstream. Lock 21
normally does not experience the level of ice/debris problems as does Lock 20.
Therefore, upon comparing the locks for historic seasonal chamber availabil-
ity resulting from ice or debris stalls, the upper limit of the increase in
capacity at Lock 20 is estimated to equal that of Lock 21. This equates to
an increase in lock availability of 1.6 percent.

4.40 Shippers located in Pool 20 indicate that an additional 15,000 tons
(approximately 11 barges) might transit the lock each year with construction
of an efficient system to pass ice. This volume represents traffic which
otherwise would move via some other mode of transport. Due to the volume of
shipments, environmental constraints, and local market for barge transporta-
tion, it is anticipated this traffic would probably be transported into Pool
21 by single or double barges for integration into a larger tow for completion
of the movement. As a result, this potential traffic represents approximately
five additional lockages through Lock 20 only.

4.41 In addition to the 15,000 tons of new traffic, shippers indicate that an
efficient method of passing ice through the lock and dam might enable them to
move 150,000 tons annually out of Pool 20 on a demand basis rather than when
lock conditions permit. Currently, some shippers in Pool 20 inventory their
product in barges or truck it to the Illinois Waterway for trans-shipment when
ice conditions do not permit river transport. If lock availability could be
increased, all, or a portion of, this traffic could be moved on the UMR as the
shipper desired. In effect, these movements do not represent additional
traffic to the system, but traffic which would have been released on a demand
basis or had originated at a different location on the system. Since all
movements would continue to be dispatched in the same season, this traffic
would not alter seasonal daily traffic averages.

4.42 Kodification to Outlet Structure at Lock and Dam 15: The existing out-
let tunnels from the main chamber at Lock 15 discharge at the lower end of
the lock immediately downstream of the lower miter gates. Discharge of water
from these outlets creates turbulence for barges moored in this area. Loaded
barges of the first cut of a downbound double lockage are at great risk. In
this situation, there is no towboat to hold the barges to the wall and the
discharging water produces a great load on the mooring lines. To reduce this
turbulence, the outlet tunnel tainter valves are usually opened only half-way
during the chambering of the second cut of a downbound double lockage. As a
result, chambering time and overall processing time are increased. The pro-
posed modification of the outlet structure includes relocation of the exit so
that water will be discharged away from waiting barges.
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4.43 Analysis of 1985 PMS data at Lock and Dam 15 indicates the average
difference in chamber spill time for the second cut of loaded downbound double
lockages is 2 minutes longer than for a normal spill operation. Modification
of the outlet structure is expected to allow the tainter valves to be fully
opened on all operations and thus eliminate this difference. This would
represent a 0.3 percent increase in lock capacity. Due to the small level of
efficiency increase, no induced traffic can be associated with this measure.

4.44 High-Volume Bubbler Systems at Locks and Dams 2-22: Louis Berger &
Associates (LBA) in their report for the St. Paul District entitled Assessmen
of Cumulative Imnacts of Major Rehabilitation of L/D 2 Through 10 (1987) state
"It is important to emphasize that the new bubbling system has no influence on
the length of the navigation season. The beginning and end of the navietion
season are determined by the river conditions and not by the lock availabil-
lJtx.' Although written in a report relating to Locks 2-10, this is a general
statement which can be applied to lower locks on the UR as well. Channel
conditions, not conditions at the lock, dictate the length of navigation
season on the UMR.

4.45 Installation of high-volume bubbler systems can be expected to alle-
viate some ice problems commonly encountered at UMR locks at the end of the
navigation season. Problems with ice formation and accumulation on miter
gates and in gate recesses will be lessened. This may result in an increase
in lock availability which operators can utilize to expedite the withdrawal
of tows from the UMR. Such an increase in lock availability may also allow
an increase in end-season commercial traffic, but many factors such as
uncertainty regarding weather and ice conditions and increased operating
costs and risk indicate that no such traffic increases would occur.

4.46 In order to evaluate the 'worst-case scenario,* an evaluation of poten-
tial increases in end-season traffic was conducted. This analysis relied on
data provided by the LEA report. The LBA report states regarding bubbler
systems, OIn the more realistic case, the increase in traffic might reach
less than 1 percent of the entire navigation season traffic.' This level of
traffic equates to approximately 10 to 20 additional lockages per year. Their
findings were based on the assumption that installation of high-volume bubbler
systems in the St. Paul District would allow end-season navigation to reach
half the level of late-season navigation. The consultant defined this end-
season period to consist of approximately 2 to 5 days at the end of the season
and 1 to 2 days at the beginning of the season. As described, these movements
represent new or induced traffic on the system. Since these lockages would
only occur at the end of the existing season, this would represent more effi-
cient utilization of the navigation season -- not an extension of the season.
That is, tows would make greater use of the available time in the existing
navigation season.

4.47 " Consistent with the results of the LBA report, it can be expected
that high-volume bubbler systems installed at UMR Locks 2 through 20 will
increase capacity at these locks by 1.0 percent. This increase results from
the consultant's expected increase in lock availability for the end-season
period. An increase in lock capacity does not imply corresponding increases
in coercial traffic, however.
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4.48 Locks 21 and 22 in the lower portion of the Rock Island District
experience greater late-season activity than other upstream locks. When river
conditions allow, bulk comiodities are moved out of the pool for downstream
destinations. Although highly dependent upon river conditions, it is possible
that installation of high-volume bubbler systems at these locks will permit a
higher level of local annual activity. Potential increases in lock capacity
of 2.0 percent are possible. An increase in lock capacity, however, does not
imply corresponding increases in co=ercial traffic.

4.49 Uimer and Lower Cuidevall Extensions at Locks 21 and 22: In addition
to safety considerations, upper and lower guidewall extensions at Locks 21
and 22 will increase lock efficiency by reducing alignment problems. Improved
alignment is expected to reduce average approach and lock processing time.
The proposed construction of these guidewalls does not include design and
installation of powered travelling kevels, nor are kevels part of the fore-
seeable future. As a result, efficiency increases expected with these guide-
walls are much less than stated in previous reports conducted for the Master
Plan effort. Furthermore, the efficiency increases will not be of sufficient
magnitude to induce further traffic on the system.

4.50 Increased processing efficiency translates into increased lock capacity.
The estimated reduction in average approach time for Lock 22 (per Reconnais-
sance Report, 5 to 10 minutes for exchange and fly approaches) translates into
a 6.0 percent increase in lock capacity. Likewise for Lock 21, the estimated
reduction in average approach time for the lock equates to a 2.5 percent
increase in lock capacity.

4.51 UVner Guidewall Extensions at Locks 12 Through 20: Upper guidewall
extensions at these locks are expected to increase lock capacity by reducing
average downbound approach times. These decreases in processing time,
however, will not be of sufficient magnitude to induce further traffic.
Estimated site-specific increases in lock capacity resulting from construc-
tion of the upper guidewalls are presented below:

- Lock 20: 1.0 percent
- Lock 19: 3.0 percent
- Lock 18: 2.0 percent
- Lock 17: 3.0 percent
- Lock 16: 1.0 percent
- Lock 15: 3.0 percent
- Lock 14: 1.0 percent
- Lock 13: 2.0 percent
- Lock 12: 2.0 percent

Induced Traffic

4.52 Induced traffic may occur whenever a proposed measure significantly
improves the efficiency, reliability, or availability of the transport system.
As an example of induced traffic, consider a producer who is able to ship his
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( product to customers via a primary delivery system that is operational an
average of 28 days per month. During the remaining portion of each month, the
delivery system is down for maintenance and repair and is not available for
use. As a result, the producer mst inventory his product or ship via some
other costlier delivery system during this period. If the average operational
period of the primary delivery system were to be extended beyond the 28 days
per month (e.g., 29 days), the producer would maximize his profit by utilizing
the primary delivery system for this additional period of time. As a result,
his shipments via the primary delivery system would increase. The LBA report
states that such traffic may occur at the end of the navigation season on the
UM due to increased lock availability.

4.53 On the other hand, consider the producer who ships his product via a
transport system at a cost ranging from $2.00 to $3.00 per unit. The range in
transport costs is a function of market forces affecting the demand for his
product and the demand for the transport system. If the average transport
cost is decreased by $0.05 per unit, this will probably not result in a
measurable increase in sales, as this is well within the range of variability
in transport cost. If the average transport cost is reduced by $1.00 per
unit, however, these reduced costs may allow the producer to expand his
marketing area, increase sales, and, thus, ship more product. This example is
supported by industry interviews conducted to determine the impact of bubbler
systems in the St. Paul District. Results from these interviews indicated
that river traffic might be sensitive to changes in transit time in the
magnitude of 2 to 4 hours per lock, but not sensitive to changes in transit
time in the magnitude of 1/2 to 1 hour per lock.

4.54 Efficiency gains realized through construction of the proposed measures
may also induce short-haul or local traffic at various points on the river
systems. Due to their localized operations, sand and gravel operations on the
UMR represent the best potential source of such traffic. Demand for sand and
gravel, however, is a function of major macro-economic variables - not small
changes in the local transportation cost to the distributor. As a result, no
increases in short-haul or local traffic were identified to be associated with
the measures of the major rehabilitation effort.

System Impact Analysis

4.55 As generated by the system model, construction of the proposed measures
associated with the Owith-project' condition for the major rehabilitation
effort results in a positive increment of traffic. A comparison of projected
system traffic under the base and "with-projectw conditions is presented in
Table 31S-14. Under the *with-project* condition, an additional 2.1 million
tons pay transit the UM by the year 2040.
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TABLE 1SS-14

Camnarison of IvY tm Traffic
Without- Vs. With-arolet Condition

(million tons)

a ithout Prol Wct P TM Percent

1990 127.2 127.2 0.0 0.0
1995 139.8 141.2 1.4 1.0
2000 147.1 149.4 2.3 1.6
2010 155.3 157.5 2.2 1.4
2020 158.4 160.5 2.1 1.3
2030 160.8 162.9 2.1 1.3
2040 162.5 164.6 2.1 1.3

4.56 Based on historic origin/destination patterns, incremental traffic
levels which can be associated with the major rehabilitation effort consist
primarily of grain and coal movements on the UNM, and to a lesser extent,
grain movements on the lower Illinois Waterway. Grain flows on the UMR
comprise the majority of near-term increases in traffic (1995-2020). A
portion of these movements may be attributed to the installation of bubbler
systems. This traffic will consist of smaller-sized tows moving at the end of
the navigation season. New system flows in the outyears (beyond 2020) consist
primarily of UNR coal and Illinois Waterway grain.

4.57 Increases in system traffic may be disaggregated into traffic moving
during the normal navigation season and traffic moving during the winter or at
the end of the navigation season. Table IS-15 identifies and allocates this
traffic over representative locks on the URS. For this analysis, the ice-
free navigation season is assumed to equal 44 weeks on the UMR and 9 months on
the Illinois Waterway. "Ice conditions' represent a 3-month winter period on
the Illinois Waterway and a 3- to 5-day period at the end of the navigation
season (December) on the UMR.

4.58 On the Illinois Waterway, 180,000 additional tons are expected to move
during the winter months in the outyears beyond the year 2010. This equates
to approximately 19 tows per winter season or 1 to 2 tows per veet 180,000
tons divided by 9,620 tons per tow divided by 12.9 weeks in wii. ason --
9,620 tons is average winter tow lading through LaGrange).

4.59 Traffic moving on the UIR can be disaggregated into traffic moving
durtng the normal navigation season (ice-free) and traffic moving at the
end of the navigation season. LBA identified the potential increase in end-
season activity as consisting of as many as 5 additional lockages per day over
a 3- to 5-day period, or a total of 10 to 20 additional lockages per season.
This traffic is assumed to move in single-lockage tows of six barges. Hence,
total tonnage estimated to move would approximate 170,000 tons per year (20
lockages times 6 barges-per tow times 1,400 tons per barge).
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C TABLI KIS-15

With-Projeet Tncreaes in Traffic
(as generated by CONGEST model)

Ii~k Ice-Fras Navigation Season Ice Conditions*

Brandon Road No Change No Change
Peoria No Change No Change
L/D 2 No Change No Change
L/D 13 No Change No Change
L/D 25 No Change No Change

Llk Ice-Free Navigation Season Ice Conditions*

Brandon Road No Change No Change
Peoria No Change No Change
L/D 2 1-2 tows/week 10-20 tows/season
L/D 13 2-3 tows/week 10-20 tows/season
L/D 25 approx. 4 tows/week 10-20 tows/season

Year 2040
Loek Ice-Free Navigation Season Ice Conditions*

Brandon Road No Change No Change
Peoria No Chango, 1-2 tows/week
L/D 2 1-2 tows/week 10-20 tows/season
L/D 13 1-2 tows/week 10-20 tows/season
L/D 25 approx. 3 tows/week 10-20 tows/season

*Worst-Case Scenario

4.60 The balance of the additional traffic on the UHR would move during the
normal navigation season. This tonnage was converted into number of tows by
using an average tow lading of 12.17 ktons per tow (Source: PNS data) and
allocating system traffic among locks by their respective shares of system
traffic. For this analysis, a 4-week navigation season was utilized for Lock
25. (Year 2000 traffic; 2.3 million tons less 0.17 million tons at end of
season - 2.1 million tons. 2.1 million tons divided by 12.17 ktons per tow -
173 tows per year. 173 tows per year divided by 44 weeks in navigation season
- approximately 4 tows per week through Lock 25. Since Lock 13 processes only
58 percent of that processed at Lock 25, traffic through Lock 13 totals 2 to 3
tows per week).

EIS-113



Sensitivity Analysis )

4.61 Projected increases in system traffic are sensitive to assumptions and
base data factored into the analysis. The global economy, transportation
demand, industry actions, future tow size, commodity mix, and numerous other
variables will affect future traffic levels. For this analysis, system
impacts were evaluated utilizing liberal estimates and assumptions regarding
site-specific impacts. Some of these assumptions are discussed below. As
a result of liberal assumptions, estimates of system traffic most likely
overstate any increases in traffic which can be associated with the proposed
measures of the major rehabilitation effort.

4.62 Although bubbler systems may permit a higher level of end-season
activity at Locks 2 through 22, the exact impact of such systems cannot be
predicted, or even measured, with any degree of certainty. While it is pos-
sible that some increase in end-season activity may result, it is even more
likely that no such increase will occur. In addition to higher operating
costs, end-season navigation requires risk-taking for both carriers and
shippers. The decision to move a shipment depends upon the perception of
risk by the parties involved and their own individual attitudes regarding
risk aversion. In interviews with Rock Island District staff, industry
representatives stated that bubbler systems will not induce further traffic,
but only assist in the orderly withdrawal of tows from the UMR during the late
navigation season. There are many reasons for this; among the most important,
the uncertainty and risk associated with late season navigation. Carriers
fear having their equipment trapped in the frozen river, while shippers fear
the same for their cargo. A prime example of this occurred during the fall of
1986. Although the river was open and ice-free until early December, the
barge and towing industry, still feeling the effects of a previous winter
where they had equipment trapped in the ice, decided they would be out of the
Twin Cities prior to Thanksgiving (November 27). Thus, although the river was
ice-free for several days after Thanksgiving, end-of-season navigation was
virtually nonexistent.

4.63 The risk and uncertainty for both shipper and carrier associated with
end-season navigation are good reasons to doubt that any increases in system
traffic will actually occur. Another limiting factor is increased lockage
time associated with this period. *With excessive lockage times of 3 to 4
hours, locks cannot accommodate an additional 5 lockages per day. A small
increase in traffic results in a disproportionate increase in lock congestion
which time-sensitive, end-season movements cannot tolera'te. Recognizing this,
industry may be reluctant to incur additional delays for existing traffic by
increasing end-season movements.

4.64 Potential increases in lock activity at Locks 21 and 22 resulting from
installation of high-volmme bubbler systems may not be realized as well.
Analysis of average tow size through these locks during the winter months
indicates that volume of shipments could be increased by increasing average
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tow size rather than increasing lockages or tows. Thus, any increase inCvolume originating from the pools due to the bubbler systems may be reflected
in an increase in average tow size rather than in number of movements.

Conclusions Drawn from Traffic Analysis

4.65 Those measures identified as having the potential to increase commercial
traffic on the MRS may allow a slightly higher level of traffic (up to 1.3
percent) to utilize the system during the navigation season. This small
increase in traffic is within the normal variability of any navigation season.
It is concluded, therefore, that this small potential increase in system
traffic during the navigation season that may be caused by the proposed
measures would not result in system-wide (cumulative) impacts to the UHRS
that are measurable over the existing condition.

4.66 Although projected traffic increases are minor, concern has been
expressed that traffic increases may be concentrated at the end of the navi-
gation season. Based upon input provided by Louis Berger and Associates, the
traffic analysis identified the potential for an additional 10 to 20 lockages
at the end of the navigation season due to the installation of high-volume
bubbler systems at Locks 2 through 22. Evaluation of this potential traffic
increase indicates that end-season traffic is highly variable and unpredict-
able, with no typical time period or volume of traffic associated with it.
Ice conditions in the river channel are the controlling factor. Also, end-
season navigation requires risk-taking for both carriers and shippers.
Industry representatives have indicated to the District that bubbler systems
would not induce further traffic, but only assist in the orderly withdrawal of
tows. Evaluation of end-season traffic confirms that most tows are downbound,
to avoid being iced in. Another limiting factor is increased lockage time
associated with this period, as locks are not able to accommodate an addi-
tional five lockages per day. Therefore, the installation of high-volume
bubbler systems at UHR locks will not promote a higher level of end-season
traffic. Bubbler systems would improve end-season navigation only by
expediting the withdrawal of tows from the UMR.

Threatened and Endanaered Soecies

Federally Listed Species

4.67 As required by Section 7(c) of the Endangered Species Act of 1973, as
amended, a Biological Assessment was prepared to assess the cumulative and
site'specific impacts occurring to the list of species provided by the U.S.
FWS (see paragraph 3.166 and Appendix IV). The Biological Assessment con-
cluded that no adverse site-specific or cumulative impacts would occur to any

of the species listed. The Biological Assessment was sent to the U.S. FWS
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on April 15, 198. By letter dated Nay 3, 1988, the U.S. 111 concurred with
the Biological Assessment for all species, except &Lmui hLggL=, and
requested that the Rock Island District initiate formal consultation for
this species.

4.68 The U.S. IlS viewed the Second Lock at Lock'and Dam 26(R) project being
proposed by the St. Louis District as determinant of the baseline level of
impact to TmaLUjjj higgLM from increasing levels of navigation traffic.
They concluded that any additional actions proposed by Federal, State, or
private parties that may increase traffic, no matter how slight, would be
added to this baseline and, consequently, must also affect LimUi h±Ugflh.
The Rock Island District did not concur with this opinion, but initiated
formal consultation by letter dated Nay 25, 1988.

4.69 The U.S. IlS issued a Biological Opinion dated June 20, 1988 (see
Appendix IV). They concluded that the rehab action is not likely to jeop-
ardize the continued existence of LaMaaiUa hLfgLah. However, the U.S. FWS
also concluded that the rehab action is likely to cause Incidental Take of the
species. Criteria were established that set the level of Incidental Take for
the Second Lock at Lock and Dam 26(R) project at Alton, Illinois. The U.S.
FWS is not requiring additional measures due to the rehab action. However,
should any Level of Take criteria be reached, the Service will consult with
mussel experts and the Corps to determine whether or not additional action
should be taken. Such action may include implementation of additional
measures to minimize harm to the species, and/or reinitiation of endangered
species consultation. After additional coordination, the Rock Island
District has accepted this determination.

State-Listed Species

4.70 Table EIS-6 provides a listing of State threatened and endangered
species of the UlRS, by reach and habitat preference. Site-specific impact
assessment for each measure (see paragraphs 4.1 to 4.23) concluded that no

adverse impacts are anticipated to State-listed threatened or endangered
species. Also, since the traffic increase associated with the proposed
measures is very small (1.3 percent by the year 2040) and well within the

normal variability of any navigation season, this increase would not result in

system-wide (cumulative) impacts that are measurable over the existing
condition. Therefore, adverse system-wide impacts are not anticipated to
State-listed threatened or endangered species.

Socio-Economic IMaRcts

4.71 This section addresses anticipated socio-economic Impacts in a cumula-
tive manner, s the socio-economic impacts associated with each rehabilitation
measure would be nearly identical. Safety impacts are addressed in detail in

the previous site-specific impacts discussion.

0
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4. 72 11* cot etsv t.pott.*ion q40 ev~ 4 by the locks and dams
on the'Wbaa &0qt4 St A~J &% gIt~ F riw~ sm-Itw and the

entie K~wet U~~aa 1.sbLtation ofti ytemt would provide continued

growth opoti~s.T rhblitation sativities would have little impact
on the suroMdn ouLou elm"e UOA, Le en as-~ a
1212"U1M Would bo neoessitaW -and. *.n -S~iicant impacts to aMLMM
S~AW=~ would resuslt. ftucwer4 the proJets would have little Impact on
SIXOfta jaboa@o resulting tWm.

4.73 Rehabilitation of the "I S IAM 1a~i444 would help maintain
the current efficiency of the S.in addition, these modifications would
greatly reduce the lift-. k--1t. &SU sft treots of Current operation on
the UMis. The rehabilitatiou m asueswould reduce the likelihood of inJury
to lock and towing industry persomil'or recreationists.

4.74 During the construction process an increase in buies n industrial
acivzL& would be noticed In tbe'vicinity of each project area. A portion of
this increase would be attributable to the purchases made for the
rehabilitation work. The remaining Increase would result from purchases made
by construction workers (i.e., meals and lodging). it is anticipated that an
average of 100 workers would be employed during the rehab efr, with up to
300 workers employed during the two peak months of construction. Workers
would be hired through labor unions in nearby comities. Long- term impacts

4 to business and industrial activity and zWMr=ymn and labor fgraa would be
related to coinunity and regional growth.

4.75 Heavy machinery would generate a temporary increase in noise during the
construction process at each site. This could impact recreational boaters and
persons at nearby recreAition rasM, as well as residents within the project
vicinities. However, project agoe are primarily rural in nature, featuring
large spans of open fields and low density residential, recreation, and
comrcial areas. It is therefore unlikely that this noise level increase
would significantly affect the surrounding population.

Cultural Rsourcem

4.76 The lock and dam complexes are all approximately 50 years old and in
need of repair, rehabilitation, and Improvement as part of the Corps' mission
to operate safe and efficient trnpotton system. Sections 106 and 110 of
the National Historic Preservation Act (Public Law 89-665) require that the
Federal agencies take Into account the effect of their proposed undertakings
on propertislisted in or eligible (ad potentially eligible) for inclusion
in the SatioA&na Legiter be~*q ~pm&ig 1odgral funds for rehabilitation and
consrution proimpte., The -Act Also stipulates that the ACE? be allowed a

reaonqbeOppOrtlibiit to 0comat ont p~sed'projects effecting historic
proete upee~4b comnta, OwE h appropriate 5MP..



4.77 Pywrous mainanpe and rehabilitation actions have occurred sinceall , d 1~e tes et .. t... . i ctons pre-1970 canges ar9

poorly tod, A*MhWvFifte4 bt c often ref1cted the needs of a
series U , g dther projects have been carried out over the
y r eXits. Hence, the tables RIS-16 through
SIS-19 sbowdtbE * sea s ting comprehensive. ' Clearly, the

Miaii~tiqa IdvptopsystemI has beon envisioned as one of constant
change srince the IBM- etury. This structural evolution was anticipated
and planned for during original project *onstruction. The integrity of the
system lies in its continued operation and the normal periodic rehabilitations
and improvements rather than in any "as-built- condition.

4.78 Work at locks and dam can be broken down into five major categories:
lock rehabilitation, re ilitation or repairs of the lock gates, rehabil-
itation of the dam, mechanical repairs or replacement, and electrical repairs
or replacement. Reconnaissance reports on major rehabilitation have been
completed for Locks and I.ams 13, 15, 16, 17, 18, 20, 21, and 22.

4.79 The staff member from the ACHP provided initial comments to Rock Island
District in a letter dated June 21, 1985 (see Appendix V). The ACHP position
at that time was that either the entire system is eligible or it is not, with
the exception of several specifically referenced structures at Lock and Dam 19
which are already listed. Overall, there were no major objections to the
major rehabilitation effort even if all the locks and dams were considered
eligible. Most rehabilitation actions will not adversely affect those
characteristics upon which significance would be based, as long as the
attributes of overall configuration and appearance are left intact. Repair of
expected and normal wear and 0acoinodations to modern traffic through minor
changee * should not be a problem; however, SHPO/ACHP involvement was required
to ensure overall sensitivity of treatment. Significant features would have
to be rehabilitated in accordance with the Secretary of the Interior's
Standards.

4.80 A meting was held on June 4, 1985, with staff members from the ACHP;
Iowa, Illinois, and Missouri SHPO's; and Rock Island and St. Paul Districts,
Corps of Engineers. Participants of this meting tentatively agreed on an
overall treatment for the lock and dam rehabilitation program. The Districts
believe that the primary significance of the system lies in its operation and
that it continues to function in response to changing needs and requirements
of the Corps mission, technological advancements, and modern traffic
characteristics. This philosophy is derived from historical trends in Federal
management of the U dating back to the 19th century. Federal actions for
navigation improvewnt and control reflect an evolutionary pattern of change
and, thes, t1e District feels that the major rehabilitation effort not only
carries out iihreat nticI pated hanges but provides the opportunity for a
continued prOaf M 4of -respiive -and AIzm ative Improvement. As a result of
the June*, 198 wfti*q, l in- keping with this philosophy, the Rock
Island -1Nit it, I M O#erfst+l 4d Wlural lsource Compliance Report
with a PrloesS f *#htWNWe t for the ajlor Rehabilitation Program,
Mississippi liver Locks and Dam Ii through 22, dated March 1986. The St.
Paul tstrict prepared a slster docment for Locks and Dams 3-10. Between
JunM 1987 aNd Aupst 19687, a Programtic Agreement was signed by the Iowa, o
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Illinois, Missouri, Wisconsin, and Minnesota SHPO offices; the ACHP; and the
Rock Island and St. Paul Districts, Corps of Engineers (Appendix V).
Execution of the Progremmatic Agreement and carrying out its terms satisfies
the Corps' Section 106 National Historic Preservation Act responsibilities for
the major rehabilitation efforts.

4.81 The fact that the entire system is well preserved through a comprehen-
sive set of documents (Rathbun Associates report; 1ABS/HAER cards; 21,000
photographa; and some 12,500 contract and shop drawings) ensures that despite
changes the original as-built system can be understood and appreciated by the
public.

4.82 As Tables EIS-16 through EIS-19 illustrate, major rehabilitation actions
can be generally defined as routine repair and maintenance items expected as a
result of normal wear and deterioration of aged features. These and the
construction actions will not appreciably alter the overall appearance and
operation of the navigation system. Many of the actions are necessary to
ensure continued safe and efficient operation. Concrete, armor, and painting
actions will preserve existing conditions. Window, roof, and door
replacements will be treated with sensitivity to preserve the overall
appearance of the structures involved. The Secretary of the Interior's
Standards (and the ACHP's Frenaring Agreement Decuments, if applicable) will
be used when developing plans and specifications. Electrical/mechanical work
will be internal for the most part and not visually obtrusive when external.
The major change will be the guidewall extensions of concrete-filled sheet
pile cells, but these will not alter the existing walls and the cells could be
removed in the future if a return to the original condition is desired. An
additional major change will be the replacement of the control stations for
Locks and Dam 3 through 10. These actions constitute a significant adverse
effect upon the historic character of the National Register Site. In keeping
with the Programmatic Memorandum of Agreement, the actions are being
coordinated with the appropriate SHPO office, and necessary mitigative
measures are being taken. In a letter dated July 22, 1988, the Minnesota
State Historic Preservation Office concurred with the St. Paul District plans
for the control station replacement at Lock and Dan 3.

4.83 Federal agencies are directed to find ways to avoid impacts if prudent
and feasible measures can be found. Likewise, Federal agencies are also
required to repair and maintain significant (or potentially significant)
historic properties under their jurisdiction. Overall, the major rehabil-
itation effort has been formulated to achieve both of these mandates. Most of
the rehabilitation actions are minor in scope and will have no adverse effect
on characteristics which contribute to the significance of the navigation
system as a whole or individual structures within I t.

4.84 The ACHP defines *effect' as *any condition of the undertaking [which]
causes or may cause any change, beneficial or.adverse, in the quality of the
historical, architectural, archeological, or cultural characteristics that
qualify the property to meet the criteria of the National Register (36 CFR
part $00.3(a))." Undertakings may affect visual, audible, or atmospheric
elements that alter characteristics such as integrity of location, design,(7 feeling, setting, mterials, vorkmesn p,. or association. Secondary impacts
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also might occur such as construction of new facilities incongruent with the
Was-listed* character of historic properties. This occurrence also could be
viewed as a continuation of the natural course of navigation system evolution
and in a sense a contribution to overall significance on a broader scale.

4.85 The criteria of adverse effect which must be considered are as follows

(36 CFR Part 800.3(b)):

a. Destruction or alteration of all or part of a property.

b. Isolation from or alteration of all or part of the property's

surrounding environment.

c. Introduction of visual, audible or atmospheric elements that are out
of chatacter with the property or alter its setting.

d. Neglect of a property resulting in its deterioration or destruction.

e. Transfer or sale of a property without adequate conditions or
restrictions regarding preservation, maintenance, or use.

4.86 Because of the nature of major rehabilitation plans, Criteria b, d, and
e do = apply. Criterion a applies because some minor alterations will occur
and Criterion c applies primarily for guidewall extensions. For the most
part, rehabilitation actions will be unobtrusive, not visible to the public,
and will not affect those characteristics which contribute to National
Register significance. Beneficial effects that will accrue include the
general upkeep of the system and the extension of its operating life. Safety,
national defense, energy efficiency, and economic benefits are not strictly
historical but certainly in the public interest as the purpose for project
construction. These benefits are those for which the system was constructed
in the first place and thus become intangible elements contributing to the
overall significance of the system. These elements will be preserved.

4.87 Table EIS-20 summarizes the effects of the major rehabilitation actions
described in Table EIP-19 and in the Reconnaissance Reports. A total of
24 generic work items are listed. Of this total, seven potential National
Register elements will be affected; however, only three of the seven elements
may experience adverse effects based upon current rehabilitation plans.
These effects can be eliminated by applying the Secretary of the Interio-'s
Standards and the Programmatic Agreement. Adverse effects which cannot lje
avoided include the ;,uidewall extension proposal at some locks (including the
Lock and Dam 19 Complex) and the removal and replacement of some control
stations (including Lock and Dam 3). The guidewall extensions, if built,
would be designed to look different from the original lock walls so that
observers could clearly discern the original configuration. Likewise, the
control station replacements will be designed to be compatible with the
historic character of the 9-Foot Channel locks and dams while being clearly
discernable from the historic components.

EIS-140
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IC ALTERNATIVE: WITHOUT CONDITION (NO FEDERAL ACTION)

4.88 Any impacts occurring from this alternative would result from a future
condition on the UMRS if the proposed measures were not constructed. In this
case, the major foreseeable future activities on the UHRS include the Second
Lock at Lock and Dam 26(R) and the Upper Mississippi River Environmental
Management Plan (EMP). For the Second Lock, the St. Louis District prepared
an EIS to assess the environmental impacts to the UMRS ecosystem due to the
projected increase in tow traffic resulting from the project. For the most
part, existing data concerning tow impacts is not sufficient to quantitatively
assess the effects of traffic-induced impacts. A Plan of Study is being
developed by the St. Louis District which will describe studies for
quantifying biological impacts of incremental increases in navigation traffic.
Federal and State resource agencies, as well as the Rock Island and St. Paul
Corps Districts, are working cooperatively with the St. Louis District on the
Plan of Study. Implementation of studies identified by the Plan of Study will
be dependent on criteria which will indicate that the studies are feasible to
perform; can be completed within a reasonable period of time; can be completed
for a reasonable cost; will provide information for use for mitigation
planning purposes; and have impacts which have a high probability of
occurring.

4.89 The EMP is intended to yield net beneficial environmental impacts to the
UMRS. Prior to implementation of any EMP project, the Corps District prepares
a NEPA document to assess environmental impacts. This document is coordinated
and reviewed by State and Federal agencies, other groups, and the public.

4.90 Other general future activities on the UMRS may include routine opera-
tion and maintenance activities; activities that may or may not be realized
such as the installation of low-head hydropower facilities by non-Federal
developers, flood control projects, projects by other Federal agencies such as
U.S. FWS (refuge activities) and the U.S. Environmental Protection Agency
(water and sewer projects); actions the navigation industry could take to
alleviate navigation problems; and other activities that may require a Federal
permit, including Section 10 and Section 404 activities regulated by the Corps
of Engineers. Only those activities undertaken by Federal agencies, or
involving a Federal permit or funding, are subject to environmental impact
analysis under the National Environmental Policy Act.

ALTERNATIVE: NONSTRUCTURAL MEASURES

4.91 Any impacts occurring from this alternative would result from the use of
federally-provided helper boats and/or switch boats, instead of constructing
some of the proposed measures, as described in Section 2 (paragraphs 2.44 to
2.48). In this case, long-term localized impacts in the immediate vicinity of
each lock would occur primarily uo aquatic resources, since these boats would
be used to assist tows in entering and exiting the lock. Since aquatic
habitat in the vicinity of the locks is limited in quality, nc, ad-,erse
localized impacts would be anticipated.

EIS-143



III

4.92 The use of federally-provided helper and/or switch boats, or changes to
lock operating policy, would increase the efficiency of operations on the lock
wall. Safety problems associated with approach constraints or ice/debris
passage would not be resolved, however.

SECTION 5 - LIST OF PREPARERS

The following people were primarily responsible for the information and
analysis contained in this EIS:

Discipline/ RoLe In

am Ea~tseEnej PerUg EIS

Ms. Karen L. Bahus Biologist 10 years wnvirornentaL Coordination and
studies, Rock Island preparation of EIS;
District biological impact

assesmnt

Mr. Denny Lundberg Civil Engineer 10 yeers tivit engi- Design information;
nearing, Rock Island coordination

District

Mr. Charles I. $with Asst. Chief, 7 years cultural Cultural resources
Planning resources investigations, impects
Division Rock Island District
(Archaeologist)

Mr. Kenneth Barr Archaeologist 3 years cultural Cultural resources
resources investigations, impects
Rock Island District

Mr. Jack Carr Economist 5 years social and Social and economic
economic Investigations resources; commer-
Rock fvtond District cil navigation

resources

Ms. Patricia Risser Social Science 1 years economic and Social and economic
Analyst social impact analysis, impact assessment

Rock Island District

Mr. Richard Beatty Biologist 10 years environmental -Coordination for
studies, St. Paul St. Paul District

District

Mr. John Baltn Civil Engineer 16 years civil engi- Coordination for
nearing, St. Paul and St. Paul District
gattmlore Districts
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SECTI4N 6 -PUBLIC INVOLV=N AND COORDINATION

6.1 A public information fact shoot was sent to Federal and State agencies,
organize4 groups, and the public on February 17, 1987. This fact sheet
described the major rehabilitation effort and the measures being proposed for
construction that would be analyzed in this EIS. Out of approximately 550
fact sheets mailed, 26 comment sheets were returned. Those sheets providing
specific comments are located in Appendix VI.

6.2 Scoping meetings were held in order for agencies, groups, and the public
to provide input concerning the scope and significant issues to be analyzedin this EIS. A scoping meeting was hold on March 23, 1987, primarily for

Federal and State agencies, in Chicago, Illinois. Five agency representatives
attended this meeting. Evening scoping meetings were held on March 30, 1987,
in St. Paul, Minnesota; April 6, 1987, in Rock Island, Illinois; and April 8,
1987, in East Peoria, Illinois. Nine (9) organizations attended the St. Paul
meeting; 3 organizations attended the Rock Island meeting; and 13 organiza-
tions and 2 individuals attended the East Peoria meeting. Transcripts from
these meetings are on file at the Rock Island District. Letters received at
or after the scoping meetings are located in Appendix VI.

6.3 A summary of the comments received from the scoping meetings and fact
sheet is provided below:

* Combine the 2nd Lock at L/D 26 and the rehabilitation work into one
EIS (Tri-County Regional Planning Commission; U.S. EPA; U.S. FWS;
Izaak Walton League). See Summary paragraph S.9.

* Increased traffic would further accelerate degradation of the Illinois
River (Tri-County Regional Planning Commission).

* Bubbler systems will create additional navigation in the late fall/
early spring (U.S. FWS, St. Paul). See paragraphs 4.44 to 4.48;
paragraphs 4.62 to 4.66, and Summary paragraph S.3.

* Guidewall extensions are new construction, and not rehabilitation
(Izaak Walton League).

* EIS must include assessment of improvements in navigation capacity -

processing efficiency and throughput (Izaak Walton League). See
paragraphs 4.24 to 4.66.

* Cumulative impacts from hydropower should be discussed in the EIS
(U.S. EPA). See paragraph 4.90.

* Need to anticipate improvements as well as work that degrades the UMRS
in the future to the year 2040 (Wisconsin Department of Natural
Resources; U.S. FWS, Rock Island). See paragraphs 2.21 to 2.30, and
paragraphs 4.88 to 4.92.
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F
* The impactof navigationia mor acute on the Illinois River. Any

increase is critical to the ecosystem or discouraging to boaters and
sportsmen (Illinois State Water Survey).

Traffic projections should be revised so capacity and incremental
changes are accurate. Traffic levels have not followed the Master
Plan and should be revised (Illinois State Water Survey). See Summary
paragraph S.8; and paragraphs 4.24 to 4.66.

* Address the alternative of using helper boats instead of the high
cost/high impact guidewall extension concept (Area Fisheries
Headquarters, Minnesota). Sea paragraphs 2.44 to 2.48.

• The guidewalt. extension at L/D 20 would impact upon North Riverfront
Park (City of Canton, Missouri). See paragraphs 4.13 to 4.14.

The rehabilitation elements are similar to the year-round navigation
study (Missouri Department of Conservation). See Response to U.S. FWS
Recommendations No. 3 and 4.

The EIS should address a&U measures that may lead to increased
navigation use of the tMRS. These measures could include structural
as well as nonstructural measures (Wisconsin Department of Natural
Resources). See paragraphs 2.21 to 2.30, and paragraphs 4.88 to 4.92.

* Assumptions used in this EIS should be consistent with the assumptions
used in development of the 51S for the 2nd lock at L/D 26 (R)
(Wisconsin Department of Natural Resources). See paragraphs 4.24 to
4.28.

* Formulation and evaluation of alternative plans should be based on the
most likely conditions expected to exist in the future with and
without the plan. While this is an ambitious undertaking, it is
required if the objective is to predict the future condition of the
UMRS in the year 2040 (Wisconsin Department of Natural Resources).
See paragraphs 2.21 to 2.30, and paragraphs 4.88 to 4.92.

• The EIS should address all tributaries expected to receive commercial
navigation use (Wisconsin Department of Natural Resources). See
Section 3.

6.4 The St. Paul District contracted a traffic analysis with Louis Berger
and Associates for Locks and Dams 2 through 10. The contractor presented the
study results at a meeting held on April 10, 1987, at the St. Paul District
Office. Federal and State agencies, and organized groups, attended this
meeting.

6.5 The Rock Island District conducted a traffic analysis to determine
whether construction of the rehabilitation measures would be likely to allow
an increase commercial navigation. The interim report was provided for review
and comment to those Federal and State agencies, and groups, proidirg input
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Sduring the soping process. Coment letters received are included in Appendix

VI. The interim report, with revisions resulting from this review, was
incorporated as text into the EIS.

6.6 Comcerning the cultural resources aspects, coordination with SHPO staffs
from Illinei and Iowa began in 1979 for the hydropower projects under
cons idera ten at the time. The completion of the GREAT II study in 1980
elevated the issue of potential architectural-historical significance of locks
and dams to the public record and brought the issues involved to the attention
of SHJO staffs from Missouri and Wisconsin. Between 1979 and 1983, several
letters of objection wore received concerning hydropower projects. Basically,
the varioa 8VO staffs were stating that Impacts could not be evaluated in
the absence of the historical-architectural study suggested in Recommendation
5007 of the GM, I report. ,Ordinarily, resources less than 50 years old are
not considered for inelusion in the National Register; however, it was felt
that the uniqueness of the system and its economic importance justified an
evaluation study.

6.7 Hence, in May of 1984 Rathbun Associates was awarded a contract to
document the system and to make recomndations concerning National Register
eligibility. The Scope of Work for the project was sent to the appropriate
SHPO offices for review prior to advertisement for competitive proposals.
The draft report was completed and submitted to the Rock Island District in
November 1984. External review was initiated in February 1985, with copies
provided to the SHPO's for Illinois, Iowa, Missouri, and Wisconsin. A copy
also was provided to the ACHP. By separate action, Rathbun Associates staff
provided copies to the Keeper of the National Register and Hasbrouck Hunderman
Architects for distribution to the St. Paul and St. Louis Districts and the
North Central and Lower Mississippi Valley Divisions of the Corps of
Engineers.

6.8 Coordination between four SHPO offices and the two Federal agencies was a
fairly complex procedure. The process was further complicated by the fact
that the Mississippi River Nine-Foot Navigation Project as a whole falls under
the jurisdiction of three Corps Districts from two separate Divisions. Hence,
two meetings were held at the Rock Island District to discuss the study
results, National Register eligibility issues, and possible compliance issues
related to the major rehabilitation effort.

6.9 The first meeting was held on October 4, 1984, just prior to submission
of the draft report. Rathbun Associates staff made a presentation to
Rock Island District staff and SHPO staffs from lwa and Illinois. Because of

problems in obtaining review comments and the complexity of issues involved,
a second meting was held on June 4, 1985. In addition to Corps staff from
the Rock Island and St. Paul Districts, SHPO representation included the
States of Missouri, Iowa, and Illinois (Wisconsin declined to participate,
as did St. Louis District, Corps of Engineers). The transcript of the meeting
was distributed immediately after the session for future reference. This
transcript is complete except for several minutes where recording problems

4 occurred. The transcript represents staff opinions only. SHPO staffs were

to provide formal written comments within 30 days on the technical quality
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of the report and also on the content toward eligibility and preservation
recomendations. .
6.10 Cultural resources overview reports (with a Programmatic Agreement) were

prepared to provide for the necessary coordination and project planning for
Locks and Daims 3 through 22 pursuant to the National Historic Preservation
Act and related gvd4lines and implementing regulations. These reports are
available for review by interested parties. The ACHP has prepared a revised
PA for Locks and Dams 3 through 22. The Commanders of the Rock Island and
St. Paul'Districts have signed the agreement, along with the Chairman of the
ACHP. The Programmatic Agreement has been signed by the SHPO's from Illinois,
Iowa, Missouri, Minnesota, and Wisconsin as well as the ACHP (see Appendix V).

6.11 In March 1983, the report entitled, Malor Rehabilitation Effort.
issisianli River Locks and Dam 11 Through 22 in the Rock Island District:

Evaluation of IUmacts, was prepared by the District staff (see Appendix IV).
This report provided an update on the planned rehabilitation work and was
provided to the appropriate SHPO offices for review (letter dated March 10,
1988). Pursuant to paragraph 5 of the Programatic Agreement, work antici-
pated but not yet planned at the time of the MOA writing was to be reviewed by
the relevant SHPO at the time planning was to begin. This report detailed the
proposed rehabilitation work at Locks and Dams 11 to 22 as described in this
EIS. Letters were received from the Iowa SHPO (dated May 11, 1988), the
Illinois SHPO (dated Kay 12, 1988), and the Missouri SHPO (dated June 10,
1988), which concurred with the District's findings. The Iowa SHPO did
request that final plans and specifications be provided for review andapproval, to ensure keeping with the Secretary of the Interior's Stndrd,

Z. prior to initiation of each measure. The District will comply with this
request.

6.12 The draft EIS was sent to Federal, State, and local governmental
agencies, as well as to private groups and individuals, for review and
comment, as specified on the distribution list. Rock Island District
responses to all coment letters received are found in Appendix I. The final
EIS has also been sent to the addresses as specified on the distribution list.
Coordination with interested agencies and individuals will be maintained as
the study continues.

6.13 Application has been made to the States of Illinois, Iowa, and Missouri
for Certification under Section 401 of the Clean Water Act. Section 401
Certification has been received from the Illinois Environmental Protection
Agency (see letter dated December 2, 1988, in Appendix I), from the Missouri
Department of Natural Resources (see letter dated January 12, 1989), and from
the Iowa Department of Natural Resources (see letter Cated February 22, 1989).

6.14 The U.S. Fish and Wildlife Final Coordination Act Report can be found
in Appendix III. Coordiuation efforts between the Rock Island District and
the U.S. MS have been extensive. For ease of review, correspondence between
the District and the Service is included in Appendix IV. The final
Coordination Act Report contained the following recommendations, and Rock
Island District's responses follow.
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* U.S. 1T RECOSIEETI On 10. 1:

"Th ap"nt aod qVauty of dreded material needs to be identified by
lock.. Dt . site& s 91d be select;* to avoid Impacts to fish and wildlife
resources. Site selection should be coordinated with this office and the
adjacent states in accordance with requirements of Section 404 of the Clean
Water Act and the lationa, gavromental Policy Act;"

ROCK ISLWD DISTRICTr PM: Eaaoering data are presently not available in
sufficient detail to aes* dredged or excavated material, and material
disposal, for the guLdevall extensions at Locks 12-22 And the guardwall at
Lock 22., F00,0og for these measures is not anticipated prior to 1991, and
details quistified nov ago likely to chaSo. Therefore, in the future before
isplomentatia of ay of tese ,assureo,. the District will initiate a Design
Report which will ila* .& M5A -bAocmuent to address environuental impacts.
Only relatively a8ll qatitLes of material are expected to be removed and
would require disposal. The District will attempt to locate disposal sites on
Government land and to avoid impacts to fish and wildlife resources. Should
any disposal be needed below the ordinary high water mark, preparation and
coordination of a Section 404(b)(1) Evaluation and receipt of Section 401(a)
Water Quality Certification will be required. The site selection, Design
Report, and NEPA document will be coordinated with your office and the
affected states.

• * U.S. 1WS RECOMMENDATION NO. 2:

"Steps should be taken to protect the mussel beds in the embayments above

Lock 15 and Lock 17 from tow propeller Impacts, if tow approach and exit paths
change after guidewall extensions are constructed. For instance, downbound
tows should be asked to wait further upstream and upbound tows should not
direct their propellers into the embayment;"

ROCK ISLAND DISTRICT RESPONSE: At Lock 15, a narrow mussel bed was found in
the recessed bay area about 1,750 feet above the lockwall. No endangered,
threatened, or rare species were collected from this bed. This mussel bed is
not within the lock approach or exit area. Construction of two sheetpile
cells about 600 and 1,000 feet above the existing guidewall will not change
the present pattern of tows entering or exiting the lock. At Lock 17, another
very narrow muasol bed was found in a recessed bay area about 1,200 to 2,000
feet above the lock wall. No endangered, threatened, or rare species were
collected. The mussel bed is not within the lock approach or exit area, and
tows no wait about 1/2 ile upstream of the embayment area. Extending the
upper gu dewall 600 feet will not change the present pattern of tows entering
hor exltin t oe ck. Therefore, additional protec ton of the mussel beds

shoul apt e wsagy.
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* U.S. FVS RECOMENDATION NO. 3: 9'

"The effects of the proposed bubbler system be evaluated by conducting a
five-year study of changes in end of season and beginning of season tow
traffic. Specific- details of the study should be coordinated with the teams
already establishe& for the St. Louis District Plan of Study.'

ROCK ISLAND DISTRICT RESPONSE: As discussed in the Final EIS, there are
numer% ns reasons why the District has concluded that installation of the high-
volume bubbler systems will not lead to an extension of the navigation season.
However, the District will agree to monitor early- and end-season navigation
traffic use at the locks using data from the PMS and Ol systems, and other
published data. The data to be collected will include number of tows and
barges by direction, ice conditions, and air and water temperature, and other
factors that may influence navigation. The District will need to begin by
establishing baseline ranges for traffic and time periods. Then, after
installation of the high-volume bubbler systems in Locks 2 through 22 on the
UMR, the District will monitor early- and end-season traffic use at
representative locks. As a practical matter, however, funding for
installation of the high-volume bubbler systems will be requested on a site-
by-site basis, and completion of all the systems is not anticipated until the
late 1990's. We will coordinate specific details of the monitoring effort,
timeframe, baseline interpretations, and monitoring results in the same manner
as was done for our traffic analysis, which included Federal and State
environmental, transportation, and economic agencies.

* U.S. FWS RECOMMENDATION NO. 4:

"Studies identified in the Year-Round Navigation Study, Peterson (1983),

and the Environmental Management Program - Long Term Resource Monitoring
Program (Rasmussen and Wlosinski 1988) should be reviewed and incorporated
into the study design being developed for the St. Louis District Plan of
Study. If significant impacts are identified, the Rock Island and St. Paul

*Districts should prepare a mitigation plan. In particular, consideration
should be given to developing criteria for a closed navigation season; and
that,*

ROCK ISLAND DISTRICT RESPONSE: The U.S. IVS and State agencies should pursue
incorporating this recommendation into the study design being developed for
the St. Louis District Plan of Study. Also, your agency can currently
recommend what studies under the Long-Term Resource Monitoring Program are of
highest priority for funding. Developing criteria for a closed navigation
season also is addressed as an avoid and minimize measure (U.S. FS No. A-9).
As stated in our response to this measure, the Rock Island and St. Paul
Districts are willing to extend the current discussions between St. Louis
District, Coast Guard, RIAC, and your office to the middle and upper portions
of the Mississippi River.

II 10
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_• , Although projected traffic increases are minor, concern has been expressed
that increases in system traffic may not be evenly distributed throughout the
navigation season; that is, traffic increases may be concentrated at the end
of the navigation season. Based upon input provided by LBA, the traffic
analysis identified the potential for an additional 10 to 20 lockages to occur
at the end of the navigation season due to the installation of high-volume
bubbler systems at Lbcks,2 through 22. Evaluation of this potential traffic
indicates that end-season traffic is highly variable and that bubbler systems
are unlikely to promote additional traffic.

Performance Monitoring System (PlS) data indicate that end-season traffic is
highly variable and unpredictable. There is no typical time period or volume
of traffic which can be associated with end-season navigation. The number of
tows and corresponding lockages appears to be a function of prevailing weather
conditions. An additional 10 to 20 lockages falls within this normal range of
traffic and is not measurable over the existing condition. As an example,
December traffic through Lock 18 for the period 1981 to 1987 averaged 98 tows,
with a low of 42 and a high of 159 tows. During the last 5 days of the 1983
navigation season, 19 tows requiring 23 lockages transitted Lock 18. All were
downbound except for two upbounds which locked through to help others, and one
empty upbound returning to its winter base. During the final 5 days of the
1985 navigation season, 13 tows requiring 34 lockages transitted the lock.
Ten of these were upbound and were locking through to help others.

End-season navigation requires risk-taking for both carriers and shippers.

The decision to move a shipment depends upon the perception of risk by the
parties involved and their own individual attitudes regarding risk aversion.
In interviews with Rock Island District staff, industry representatives stated
that bubbler systems will not induce further traffic, but only assist in the
orderly withdrawal of tows from the Upper Mississippi River during the late
navigation season. There are many reasons for this; among the most important,
the uncertainty and risk associated with late season navigation. Carriers
fear having their equipment trapped in the frozen river, while shippers fear
the same for their cargo. A prime example of this occurred during the fall
of 1986. Although the river was open and ice-free until early December, the
barge and towing industry, still feeling the effects of a previous winter
where they had equipment trapped in the ice, decided they would be out of the
Twin Cities prior to Thanksgiving (November 27). Thus, although the river was
ice-free for several days after Thanksgiving, end of season navigation was
virtually nonexistent.

The risk and uncertainty for both shipper and carrier associated with end-
season navigation are good reasons to doubt that any increases in system
traffic will actually occur. Another limiting fartor is increased lockage
time associated with this period. With excessive lockage times of 3 to 4
hours, locks cannot accommodate an additional 5 lockages per day. Recognizing
this, industry may be reluctant to incur additional delays for existing
traffic by increasing end-season movements.
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The major rehabilitation effort has no relationship to the Year-Round Naviga-
tion Study. Major rehabilitation of the locks and dams is critical to main-
taining the safety and design capability of the navigation structures. The
Year-Round Navigation Study did discuss bubbler systems, one of the features
being addressed in the major rehabilitation EIS. The report for the Year-
Round Navigation Study (Rock Island District, November 1980) indicated the
following for Plan D-Continue the Present Navigation Operational Procedures
(No Action Alternative):

4-5.022 This alternative would not preclude installation of
equipment to improve the lock operation and maintenance which
in essence may aid winter navigation: i.e., bubbler systems,
etc. The bubbler system has proven to be effective in
improving winter lock maintenance and operations and reduces
the potential for lock damages. It can be assumed that
additional installation of the systems may occur. This
equipment is desirable for operation and maintenance of the
lock gate damages which can be very costly, and reduce the
safety hazard of removing ice from behind the lock gates by
hand. The system would also assist in removing debris from
the lock gate approaches during other months.

Bubbler systems that are already in place have been effective in reducing
the hazardous prectice of manually pushing ice and debris away from the lock
gates, and reducing damage to the operating machinery caused by ice and
debris. In addition, the principal constraint to year-round navigation in
the UMR is the amount of ice in the navigation channel. Bubbler systems
located in the miter gate area of the locks have not, and will not, affect
this constraint.

Because of increased operating costs, and the hazard of tows freezing in, most
operators will continue to avoid navigation during ice periods. However, the
Corps of Engineers will move tows through the locks if they arrive during ice
conditions, typically as a result of an early cold spell. The purpose of the
bubblers is to get the tows through the locks with a minimum hazard to life
and minimum damage to lock equipment and tows.

The year-round navigation study was terminated in 1981, and no authoriza-
tion or funding is available for these studies. However, some related
studies by the Rock Island District were funded under the GREAT II Imple-
mentation Program. The GREAT II Fish and Wildlife Management Work Group
recommended studies of winter habitat requirements of fiah and wildlife
resources of the UMR. When possible, the Rock Island District has funded some
of these studies related to winter biology since Fiscal Year 1983, using
project operation and maintenance funds appropriated by Congress. References
concerning these studies are listed below:

Hubert, W. A., G. E. Darnell, and D. E. Dalk. 1983. Evaluation of wintering
benthic acroinvertebrates of pool 13 of the Upper Mississippi River.
Wyoming Cooperative Fish and Wildlife Research Unit, Laramie, WY.
Prepared for U.S. Army Corps of Engineers, Rock Island District, under
Letter Order No. NCR-LO-83-C12. 3Opp.
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CLubineki, K. S. 1984. Winter diving surveys of main channel microhabitats
and fish populations in Mississippi River reaches subjected to thalweg
disposal. Aquatic Biology Tech. Rpt. 1984(13). IL Natural History
Survey. Prepared for Department of the Army, Rock Island District, Corps
of Engineers, Rock Island, IL 4 1pp.

O'Bryan, G. K. 1982. Hydroacoustic equipment: Review and evaluation.
Appendix B to a pilot study to evaluate the winter fishery biology of pool
18 of the Upper Mississippi River, sumary report. U.S. Fish and Wildlife
Service, National Reservoir Research Program, Fayetteville, AK. Prepared
for U.S. Army Corps of Engineers, Rock Island District, under Letter Order
No. NCR-LO-83-C12. l2pp.

Peterson, G. A. 1983. Detailed plan of study for evaluation of winter
fishery biology of pool 18 of the Upper Mississippi River. Appendix D to
a pilot study to evaluate the winter fishery biology of pool 18 of the
Upper Mississippi River, summary report. U.S. Fish and Wildlife Service,
Rock Island Field Office, Rock Island, IL. Prepared for U.S. Army Corps
of Engineers, Rock Island District, under Letter Order No. NCR-LO-83-C12.
6pp.

Peterson, G. A. ed. 1983. A pilot study to evaluate the winter fishery
biology of pool 18 of the Upper Mississippi River, summary report. U.S.
Fish and Wildlife Service, Rock Island Field Office, Rock Island, IL.
Prepared for U.S. Army Corps of Engineers, Rock Island District, under
Letter Order No. NCR-LO-83-C12. l4pp.

Peterson, G. A. 1982. Winter fishery biology of the Upper Mississippi River:
a literature review. Appendix A to pilot study to evaluate the winter
fishery biology of pool 18 of the Upper Mississippi River, summary report.
U.S. Fish and Wildlife Service, Rock Island Field Office, Rock Island, IL.
Prepared for U.S. Army Corps of Engineers, Rock Island District, under
Letter Order No. NCR-LO-83-C12. 27pp.

Stang, D. L. and J. G. Nickum. 1985. Radio-tracking of catfish and buffalo
under winter conditions in pool 13, Upper Mississippi River. Prepared for
Fish and Wildlife Interagency Committee and Fish and Wildlife Service,
Rock Island, IL and the U.S. Army Corps of Engineers, Rock Island
District, Rock Island, IL.. 44pp.

Thorne, R. E. and G. L. Thomas. 1983. Evaluation of hydroacoustic techniques
for study of fish under winter conditions in Pool 18, Upper Mississippi
River. Appendix C to a pilot study to evaluate the winter fishery biology
of Pool 18 of the Upper Mississippi River, summary report. University of
Washington, School of Fisheries, Seattle, WA. Prepared for U.S. Fish and
Wildlife Service, Rock Island Field Office under Contract No. 14-16-0009-
83-C12. 66pp.
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* U.S. FWS RECOMMENDATION NO. 5:
2

"Coordination should continue on implementing feasible measures to avoid
and minimize impacts. A coordination meeting with the Rock Island District
should be held immediately and with the St. Paul District within the next two
months.'

ROCK ISLAND DISTRICT RESPONSE: Since no significant, adverse impacts have
been identified for the proposed rehabilitation measures, mitigation is not
proposed in the EIS. However, the avoid and minimize measures have been
reviewed by the Rock Island and St. Paul Districts. Some of the measures have
been implemented in the past to improve operational and/or maintenance
conditions, and to produce positive impacts for the environment, both of which
are goals shared by our agencies for the UMRS.

Coordination concerning the avoid and minimize measures is currently on-going
between the U.S. FWS, states, Coast Guard, industry, and the St. Louis
District for the lower reach of the UMR. The Rock Island and St. Paul
Districts will consider these initial discussions and any agreements reached
when investigating the measures for the middle and upper UMR.

Rock Island District (NCR) responses to each of the Corps-implementable
measures are as follows. If implementation is determined to be feasible and
in accordance with Corps authority, the measures would likely be incorporated
into our on-going operation and maintenance program. We will arrange a
coordination meeting in the very near futurc.

AVOID AND MINIMIZE MEASURES AS PROVIDED IN THE DRAFT COORDINATION ACT REPORT

* U.S. FWS No. A-6: Designate lock approach waiting areas and provide
mooring cells.

U.S. FWS Biological Rationale: Tows waiting for lockage are close to
sensitive main channel border habitat. Tows nose into shorelines. Concern is
to avoid these impacts.

NCR Response and Imolementation Plan: Mooring cells have been constructed at
Locks 12 (upper), 13 (upper), and 22 (upper), to improve safety at these
sites. NCR will explore the feasibility of implementing this measure at other
sites. A recon-level study will begin in FY 89 to review approach problems at
Locks 11-22. Potential solutions include mooring cells, protection cells,
deadmen, etc., depending upon feasibility. FWS/other agencies will be asked
to provide input for the recon (i.e., which sites are of most biological
concern). NCR also will coordinate with industry. Costs may be high to
construct and/or maintain cells in some cases.

* U.S. FWS No. A-8: Monitor channel depth more frequently.

U.S. FWS Biological Rationale: Efforts by grounded tows to get free cause
habitat damage. Also, increased dredging/disposal needs may occur.
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C ~ NCR Reaoonse and Imleentation Plan: NCR believes that we currently have the
best methaology and equipment for channal monitoring, and have fewer
groundLgs in our reach of the river. ICR recently improved its
reconnaissance capability on the UMR. A new, higher speed survey vessel is in
use, and state-of-the-art equipment (electronic sounding) is used to monitor
the condition of the navigation channel. Any problems are imediately brought
to the attention of the Coast Guard, who disseminates the information to the
towing industry. Usually, the entire channel is checked every month, and more
frequently if a problem is developing. Additional monitoring of the channel
would not guarantee that problems would be identified any sooner and that a
dredge would be available. NCR is in the process of upgrading our channel
monitoring capability on the Illinois Waterway. It is also not very likely
that funding for additional equipment and labor would be approved in the near
future. NCR believes that current efforts are sufficient, and will not pursue
this measure further.

* U.S. FIS No. A-9: Limit and/or close navigation during ice or high water.

U.S. FWS Biolofical Rationale: Tow operation hazardous during these events;
may cause pollution damage. Ice loosened by tows impacts denning species and
shoreline habitats. Stuck tows and ice build-up under tows/barges increase
physical effects of tow movements. FWS wants navigation season established.

NCR Resoonse and Imnlementation Plan: High water already causes the closure
of locke. The Coast Guard takes the lead in predicting ice conditions and
closing the river when hazardous. The Coast Guard usually issues a
"controlled zone* or "no navigation zone" when vessel operations would damage
property, levees, etc. NCR issues a navigation notice to warn of hazardous
navigation conditions. Coordination of ice information currently takes place
through meetings with NCR/Coast Guard/River Industry Action Committee (RIAC).
These activities will continue.

CRREL has developed for Corps use, as well as for use by others, an ice
prediction model which can be used to predict where and when ice will form on
the river. This could be used by industry to help schedule traffic around the
potential threat of ice.

Establishment of a closed .avigation season would need to be based on specific
criteria such as ice thickness, water and air temperature, amount of tow
equipment, economics (supply and demand), environmental parameters, etc. A
standard or set closed season is not considered appropriate, since weather
conditions can vary significantly from year to year.' Congressional action may
be required to modify existing navigation policy that would allow
establishment of a closed season. We understand that the St. Louis District
has initiated discussions concerning this issue with the Coast Guard, RIAC,
and your office. The Rock Island and St. Paul Districts are willing to extend
these discussions to the middle and upper portions of the Mississippi River.
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U.S. m Mo. A-11: Enforce wWLM 9,foot draft.

U.S. PUS Biologica. tiana: The grater the draft of a tow, the greater
its physical impacts (drawdown, waves, souring, sediment deposition, etc.).
Unexpected drop in river level say ground overloaded barges.

NCR Resnonsa and T 2lmntation PI: V4 does not encourage or approve of
drafts in excess of 9 feet. NCR does not have the authority to enforce a 9-
foot draft. The Coast Guard has limited the draft through certain reaches
during hazardous conditions, i.e., low water during the 1988 drought. There
is no law or regulation stipulating a maximum draft of 9 feet.

* U.S. FWS No. C-3.4.5: Fleeting Regulations.

U.S. PWS Bioloical Rationale: Develop for environmental protection. Require
that fleeting take place at mooring cells or deadmen to avoid tying to trees.
Designate "no fleeting zones" to avoid areas of biological concern. Problem
fleeting sites are: 683.0-694.0; 572.1-! 7.5; 550.5-556.7; 546.0-549.0;
520.3-522.5; 507.3-513.5; 468.0-476.0; 4k.0-455.3; 426.5-437.2; 390.5-393.5;
369.5-379.5; 357.2-364.5; 324.8-328.5; 320.7-324.8; 301.2-304.0.

NCR Resconse and Imlementation Plan: The Corps does not issue permits for
fleeting activities per se. Department of the Army Section 10/404 permits
would be required for any fill material or structures placed into the water
that are associated with fleeting areas. Also, authorization from our Real
Estate office is required for placement of any structures on Corps-
administered land. Both of these activities would require compliance with the
National Environmental Policy Act of 1969, as amended.

The Rock Island District has been involved in the recent discussions between
your agency and industry representatives concerning the need to establish a
permitting procedure for fleeting. We are aware that some areas have been
identified where more than casual fleeting is underway. We will continue to
work with all involved parties concerning this issue.

* U.S. FWS No. C-7: Complete shoreline management plans.

U.S. FWS Biological Rationale: Avoid poorly planned development. Zone
categories of public/private uses and define specific management priorities to
control uses on Government lands.

NCR Resoonse and Imlementation Plan: By Corps policy (36 CFR, Part 327.30)
the purpose of the Shoreline Management-Plan (SMP) is to permit and regulate
the private exclusive use of Corps-administered shoreline (boat docks, storage
sheds, etc.) Some areas will be closed to boat dock development. NCR is
currently working toward completion of its SHP in FY89. NCS has completed
their SHP (1987).
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Barge fleeting and other commercial uses are not addressed in either SHP. IMS
(1985) prepared a management plan and Final Supplement I, Final Environmental
Impact Statement, Operation and Maintenance, Pools 24, 25, and 26, Mississippi
and Illinois Rivers. The supplement and management plan were prepared in
response to controversial fleeting permit requests.

* U.S. IVS No. D-l: Protect eroding shorelines.

U.S. IUS Biolozical Rationale: Waves from tows cause erosion, sediment
suspension, and habitat damage. Protect banks from erosion and enhance fish
and wildlife habitat. Specific reaches of most concern are: 602.5-608.2;
594.0-600.5; 609.5-615.1; 570.0-574.0; 530.5-532.8; 540.0-542.0; 550.5-554.0;
507.3-517.2; 520.3-522.5; 457.2-463.5; 471.0-476.0; 413.5-416.0; 398.8-403.6;
347.0-349.4; 352.0-354.0.

NCR Response and ImolementatLon Plan: NCR authority is limited to the
protection of the navigation channel or public facilities. Examples of past
actions include bank protection and armoring of the head of islands in
conjunction with our on-going wing dam rehab program; bank protection above
L/D 21 and below L/D 16 to avoid damage to the shorelines; and many others.
Where done, environmental features for fish and wildlife have been
incorporated. FWS will provide NCR with maps and locations identifying the
sites of most concern. NCR will assess what may be causing the erosion
problems at these sites, and those falling within existing authority will be
investigated further.

* U.S. FWS No. D-9: Build diversion structures to reduce sedimentation.

U.S. PWS Biological Rationale: Sediment deposition in side channels/
backwaters decreases their value for fish and wildlife resources.

NCR Response and IMl2ementatLon Plan: NCR is also including Measures D-l0 and
11 in this response because of similar purposes. Structures to reduce
sedimentation in backwaters is beyond current authority; however, when
structures are designed or repaired for navigation channel maintenance,
reduction of sedimentation into backwaters and side channels is considered in
the design. In the late 1970's, NCR established the Committee to Assess
Regulatory Structures (CARS). U.S. FWS attends CARS meetings and provides
input concerning fish and wildlife resources. Examples of actions taken by
CARS include structures placed at Ackerman's Cut at mile 613.0, and the
proposed work at Hurricane Island at mile 599.0. There are over 200 closing
dams or structures at the upper ends of the chutes and sloughs which assist in
channel maintenance and keep heavy sediments out of.the backwaters.

Since the means to review and possibly implement proposals already exists at
NCR, FWS/states should develop a list of specific areas of concern to be
provided to CARS. Those falling within existing authority will be
investigated further.
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* U.S. Fos No. D, O.11: Construct barrier islands, reefs, or floating
breakwaters.

U.S. W looiea1 Rationale: Reduce wave impacts and sediment input to off-
channel areas.

NCR Rbshee& and Inlementation Plan: See response provided for measure D-9
since it has a similar purpose.

The use of wtraditionalw reef and breakwater structures may not be practical
for river conditions (difficult to maintain in currents and ice conditions).
A potential REP project in Peoria Pool will investigate the feasibility of
constructing islands. Costs may be high in some cases, depending upon quality
of dredged material and location of island. More input is needed into OSIT
and channel maintenance site plans to construct islands from maintenance
dredging activities, where cost effective.

* U.S. F1S No. D-13: Modify wing dikes to reduce accretion.

U.S. lUS liolo ial Rationale: Dikes/training structures have caused sediment
accretion in main channel border. Modify by notching, etc., causes scouring
of sediments and diversification of aquatic habitat.

NCR Reoonsme and Implementation Plan: Modifications of wing dikes is an on-
going program at NCR, and modifications and/or redesigns are done annually.
While good success has been obtained on the Missouri and Lower Mississippi
Rivers with notching of emerged structures, NCR is not convinced that this
will work with submerged structures on the UIR. The projects done as
demonstrations during GREAT II seemed to be inconclusive, or were failures
(Pools 13-22).

FWS/states should provide NCR with a list of priority sites based on
biological concerns. NCR will then assess the list of potential sites to
determine if any should be investigated further.

* U.S. FWS No. D-14: Realign channel or move sailing line.

*, U.S. FWS Biological Rationale: In certain locations, tows may cause suspended
*- sediments to be directed into backwaters or main channel borders. Move

sailing line away from these habitats to reduce impacts.

NCR Response and Inmlamentation Plan: Moving channel sailing lines usually
has a high cost associated with it and increases immediate channel dredging
needs. At Quincy, Illinois, the channel was moved to accommodate a new
bridge; in over a 9-year period, about 900,000 cubic yards were dredged and 6
wing dams were removed, modified, or replaced. In current dollars, this would
amount to about $5 million to relocate 1 mile of channel. Any change in
current alignment of channels where hydraulic equilibrium has been reached is
likely to cause increased dredging in adjacent areas.
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Mo., CnM1.1" have been dons by NOR tu the past to reduce hazardous
m ,n'o8,whilch is the Iftt of ou auhrity,. For exmle, the Pool

s15 CMiml Umpramvent (ailes 48993) reduced the potential for maneuvering
pmbem ,  dins, dawge to /bws/nargs, and Spills, while incorporating
ItmWMnts to aquatic habitat and recreation areas.

PUS will Tv oide NCR with further information as to their concerns with the

suggested reaches. MCR will investigate further any reaches falling within

oxistiuv Outhority.

The St. Paul District has implemented a number of actions that relate to your
measures, and will contimne doing so under their channel maintenance program
in the future. Those actions are shown below.

Locations
Pool/ Date

Dosez~iston Rila M sia4 Coltk oe

Reduce dredging requirement MJRS Reduced NCS dredging
by selectively reducing requirements by 50%
width and dtth of certain thereby reducing need for
reaches of 9-foot channel disposal areas.

Relocation of navigation UMS Has reduced district
markers dredging requirements.

Vingdam modification/ R 664 1984 By concentrating flow in
construction for maintain- main channel reduced
ing channel sedimentation and dredging

requirements.

Sediment trap at mouth of RM 764 1984 Captured Chippewa River
Chippewa River 1985 sediment load before it

1988 entered UMR; enabled more
efficient and environ-
mentally sound dredging
and disposal activities.

Wingdam construction L/D 5A RK 729 1965 Constructed to prevent the
outdraft at upstream lock
entrance at L/D 5A; pro-
vide improved fishery
habitat.

Scour protection above and UKPS 1984 Placed rock in large scour
below L/Da 3-10 holes above and below the

locks and dams; improved
fishery habitat in the
process.
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Removal of dredged material RN 730.5 1984 Dredged material has been
from histeris plUcment lit 762.7 1985 remved from historic dis-
sites to - peie IM 7. 7 1986 posal areas and placed in
sites MI 759.5 1987 1eas damaging locations;

R3 745.3 1987 this has allowed the con-
RN 644.5 1987 tinued use of the historic

site without expansion
into undisturbed areas.

Beneficial use of dredged URiS 1978 During the past 10 years,
material to two-thirds of maintenance

1988 generated dredged material
has been put to numerous
beneficial uses and not
placed in COE disposal
areas. This has prolonged
the life of these sites
and reduced the need to
expand into undisturbed
areas.

Vegetative stabilization RN 744.7 1982 The banks of existing dis-
of disposal areas RN 753.4 1984 posal areas have been

RN 647.0 1984 stablized by the estab-
RN 849.0 1986 lishment of vegetation;
RN 74.0 1988 this has created habitat,

along with reducing ero-
sion of the dredged
material into the river.

Shoreline protection RN 646.5 1977 Rock riprap has been
RN 670.0 1981 placed along the river
RN 798.0 1984 bank to maintain channel
RN 731.0 1987 alignment and to prevent

erosion; this has pre-
vented sedimentation in
backwater areas, reduced
dredging needs and pro-
vided improved fishery
habitat.

Improved dredging equipment UMRS Improved techniques and
equipment used in
maintenance dredging
activities has allowed us
to use fewer disposal
areas by concentrating the
disposal .t fewer sites,
to place the material
farther away from the
river, and to provide
better containment areas.
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J ( 6.15 The conservation agencies of the States of Minnesota, Wisconsin,

Illinois, Iowa, and Missouri provided letters of comment and concurrence on
the draft Coordination Act Report. U.S. IS has indicated that the Final
Coordination Act Report recommendations remain substantially the same as
presented in their draft report (see letter dated February 1. 1989, in
Appendix III). The State letters of comment are reproduced on the following
pages, and Rock Island District responses to their comments and
recomendations are provided.
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C GLOSSARY

A XikrV Lock: Also called the emergency lock, and is
adjacent to the main lock. It consists of one set of lock
gates without operating machiiery. Its purpose is to
provide a passage for vessels in the event the main lock
and/or dam is out of operation.

Benthic: The bottoi, region of a stream or water body.

Bow Boat: Small, low-horsepower (less than 1000 hp)
independently operated boats designed to operate at the bow
of the tow to aid in steering and propulsion.

Bow Thrusters: A very small, low-horsepower unit, attached
to a barge, which aids in steering and propulsion.

Bulkhead: A structural unit that is used to close off a
lock or dam gate in order to dewater the area.

Butterfly Valve: A type of valve used to regulate flow and
maintain pool at Peoria and LaGrange Dams on the Illinois
Waterway. Butterfly valves are located in the regulating
weir, which is at the end of the wicket dam (opposite the
lock).

Commodity: An article of trade or commerce. On the UMRS
navigation system, commodities include grain, coal,
petroleum, and fertilizer.

Double-Lockage: When tows with 9 or more barges are broken
apart, with each section passed separately through the lock.

Fluviatile Dam: A barrier that is formed when a stream
deposits its load of sediment at the point where it joins
another stream, thereby creating a dam.

Geomorbholocic: Relating to the form of the earth or its
surface features.

Habitat: A specific type of place occupied by an organism,
a population, or a community.

Helper Poat: Usually low-horsepower towboats (usually less
than 10Gd-Kp) used at lock sites to assist approaching tows,
and to extract unpowered cuts along the guidewall so that
recoupling of barges can occur completely outside the lock
chamber.
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Induced Traffic: Consists of near-term traffic which may
use the system as a direct result of construction of the
proposed measures. It may occur if a measure dramatically
improves the total efficiency, reliability, or availability
of the transport system.

Invertebrate: An animal without a backbone, such as
freshwater mussels and insects.

Lock Capacity: The capacity of a lock is a function of the
physical, environmental, and economic factors affecting its
performance. Physical factors include the dimensions and
sill depth of the lock, as well as its operating parameters
such as lock cycle time. Physical factors place a
theoretical upper limit on the amount of traffic a lock can
process. Environmental factors include fog, ice, flow, and
other natural occurrences which affect the availability and
operation of a lock. Economic or market variables control
the level of demand for a lock. Economic variables include
commodity flows, equipment types, average tow sizes, level
of empty backhauls, etc.

Macrophyte: Large-bodied aquatic plants; not microscopic.

Miter Gates: The gates located at either end of the lock
chamber, which are opened and/or closed to fill and/or empty
the chamber.

N-up/N-down: A type of lock operating procedure pertaining
to the service order of arriving towboats. It allows
several tows moving in one direction to pass through a lock
in a shorter period of time. Currently, tows arriving at
UMR Locks are usually serviced on a first-come/first-serve
basis in order of their arrival.

Outdraft: The river current near a lock and dam that tends
to pull traffic away from the lock approach. It occurs both
upstream and downstream from locks and dams.

Oligochaetes: A specific type of worm such as earthworms,
and many small freshwater worms.

Performance Monitorin System (PMS Records): A National
data base that contains information on trdffic through
individual locks. It includes data on time, tonnage, number
of barges, commodities, etc.

Photosynthesis: The conversion of light energy to chemical
energy; the production of carbohydrate from carbon dioxide
in the presence of chlorophyll, using light energy. It
occurs only in the cells of green plants.
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Poiree Dam: A prefabricated steel, wall-type structure used
to seal an area for dewatering and construction purposes.

Oueue: A waiting line of towboats.

Reaulatina Weir: See Butterfly Valve.

Service Bridae: The structural unit that spans the concrete
piers on the dam, and supports the dam gates and operating
machinery.

Sinuosity: Having many curves, bends, or turns; winding.

Substrate: The base or material on the bottom.

Switchboat: Higher-horsepower boat used to move strings of
barges and reconfigure tows at sites away from the lock.

System Capability (Traffic): A cumulative assessment of the
characteristics of the proposed measures identified under
lock capacity and induced traffic, to determine their total
impact on the UMRS navigation system.

System Efficiency: Refers to the overall operation or
performance of the UMRS navigation system.

Tainter Gate: A type of gate in a dam used to maintain pool
levels. There are two types of tainter gates; the
submersible gate allows water to pass either under or over
the gate, whereas a nonsubmersible gate allows water to pass
only under the gate.

Traveling Kevel (Mooring Bitt): A cable assembly located on
rails running along the length of the guidewall that
extracts the first half of a split tow from a lock chamber.

Win Dam: Structures constructed of rock and brush that are
placed along the shoreline of a river, to direct water
toward the main channel.

"With-Proiect" Condition: Includes those features in the
"without-project" (base) condition plus construction of all
the proposed rehabilitation measures.

"Without-Project" (Base) condition: Includes all existing
features of the UMRS navigation system plus 1,200- and 600-
foot chambers at new Locks and Dam 26.
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MAJOR REHABILITATION EFFORT
MISSISSIPPI RIVER LOCKS AND DAMS 2-22
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UJm REHABILITATION EFRMISSISSIPPI RIMI OCK AND DAM 2-22

ILLINOIS VATEWY FO

SLA GRANGS TO L RT LOCKS ANgD DAMS

CLA, WATER ACT
SECTION 404(b) (1) EVALUATION

I - PROJECT DESCRIPTION

An Environmental Impact Statement (EIS) is being prepared to assess the site-
specific impacts as well as any cumulative impacts to the Upper Mississippi
River System from certain measures of the major rehabilitation effort on the'
Mississippi River and Illinois Waterways. The majority of work has consisted
of repair and replacement measures, such as repairing deteriorated concrete,
replacing worn mechanical and electrical equipment, placing additional
rockfill for increased scour protection, and repairing damaged or worn gate
components. Section 404(b)(1) requirements for this repair and replacement
work have been satisfied during coordination for the site-specific
Environmental Assessments (EA).

However, certain measures of the major rehabilitation effort were identified
as having the potential to increase navigation traffic and possibly cause
cumulative impacts on the Upper Mississippi River System. These measures are
listed below:

- Submersible Tainter Gates at Peoria and LaGrange Locks and Dams

- Guardwall at Lock and Dam 22

- Vertical lift gate at Lock and Dam 20

- Bubbler systems at all Mississippi River sites (L/D 2-22)

- Modification to the outlet structure at Lock and Dam 15

- Upper and lower guidevall extensions at Locks and Dam 21 and 22

-Upper guidewall extensions at Locks and Dains 12-20

The RA's (NKarh 1986) prepared for Peoria and LaGrange Locks and Dams
assessed the site-specific impacts associated with construction of a
submsrsible tainier gat each site. Section 404(b)(1) requirements were
satisfied during coordination of these RA's.. The Findings of Compliance
for each Section 404(b)(1) Evaluation was signed on June 10, 1986.

0
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The aspects of the remaining measures requiring preparation of this Section
I 404(b)(1) Evaluation include the discharge of fill material associated with:

a. Four temporary shoot-pile cells required for the vertical lift gate
construction at L/D 20.

b. The permanent sheet-pile cells associated with the guardwall at L/D
22, and the guidewall extensions at Locks and Dams 12-22. These activities
are occurring in waters regulated by the States of Illinois, Iowa, and
Missouri.

Presently, preliminary engineering data concerning the guidewall extensions at
Locks 12 through 22, and the guardwall at Lock 22, is insufficient to evaluate
the site-specific impacts concerning possible dredging and material disposal.
As funding becomes available in the future, the District will initiate a
Design Report. The Design Report will include an additional Section 404(b)(1)
Evaluation report, if necessary, to address any additional aspects that may be
subject to Section 404 of the Clean Water Act.

AUTHORITY AND PURPOSE

Construction, operation, and maintenance of the locks and dams on the
Mississippi and Illinois Rivers was authorized by the River and Harbor Act
of 1930.

GENERAL DESCRIPTION OF FILL MATERIAL

Sand and concrete will be used to fill all sheet pile cells. The sand and
concrete will be commercially supplied. This material is considered to be
clean and free of organic and other waste products.

DESCRIPTION OF THE PROPOSED DISCHARGE SITE

The proposed discharge sites are near Locks 12-22 on the Upper Mississippi
River.

DESCRIPTION OF DISPOSAL METHOD

The material to be used to fill sheet pile cells would be brought to the site
by barge. A clamshell bucket or similar means would be used to unload the
material and put it in place.



1I - FACTUAL DTMIT.INTION

~~PHYSICAL UBRAMD]TR TN

The river bottom near each lock is generally composed of silt, sand, or rock.
Loss of benthic species may occur from the filling activities. However,
considering the limited tether of benthic species in the immediate lock and
dam areas, impacts should be minimal. Recolonization and stabilization of the
benthic community after filling should occur within one season.

WATER CIRCULATION. FLUCTUATION. AND SALINITY DETERNINATIONS

The only water quality parameter that could be violated by placing and filling
sheet pile cells would be the standards for turbidity. However, this condi-
tion would be minor and short-term.

The proposed filling activities would not appreciably change the flow regime
and would not cause water level fluctuations beyond what currently exist by
the natural river.

The proposed project involves a fresh water system. Salinity gradients,
therefore, do not apply.

~~~SUSPENDE P TMCUATENTUMIDITY DETERNIIATIONS

The placement and filling of sheet pile cells may produce increases in
suspended particulate matter and turbidity. However, these effects would be
minor and of a temporary nature.

CONTAMINA TINATTO

The material to be used for filling sheet pile cells will be commercially
supplied and is considered to be clean and free of organic and other waste
products.

AOUATIC RCOEYgMU AND O ZANSI DKT NIEATI3

Losses of some nektonie and planktonic organisms during placement and filling

of the cells would be expected. The greatest losses would be of drifting
organisms w hich would be unable to move out of the area. Some losses of
benthic species also may occur. Recolonization and stabilization of thebenthic coommity after construction should occur within one season.
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C) Minor disruption of the aquatic food chain may occur during construction.
However, recolonization of aquatic organisms should occur within one season,
and predator species would move back into the area.

Filling activities would not affect any wetlands.

A listing of the Federal and State of Illinois species of fauna and flora
identified as threatened or endangered was consulted, and the proposed project
should have no adverse impacts upon any of the species listed.

PROPOSED DISPOSAL SITE DETERMINATIONS

Filling activities for the sheet pile cells should not violate water quality
standards. No long-term impacts are anticipated.

The proposed projects would have no appreciable negative effects on the human
use of the area, and after construction, the proposed projects would not
affect the current fishing and boating activities that occur in the areas.

DETERMINATION OF CUMUITIVE EFFECTS ON THE AOUATIC ECOSYSTEM

Material used for the construction of the permanent cells will be placed into
the water only once, with no subsequent discharge of material. For the
temporary cells, the material will be removed once construction is completed.

ERMINATION OF SECONDARY EFFECTS ON THE AQUATIC ECOSYSTE

No secondary effects are anticipated due to the use of sand and concrete to
fill sheet pile cells.

III - FINDINGS OF COMPLIANCE WITH THE RESTRICTIONS ON DISCHARGE

ADAPTATION OF THE SECTION 404(b)(1) GUIDELINES TO THIS EVAATION

No significant adaptations of the guidelines were made relative to this
evaluation.

0
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EVALUATION OFPAVAILATLITYJOF IRAIC ALTRNALTIVRS TO THE PROPOSED
DISCHMGE IT ICKK HAvE LES AIWUSE IMPACT ON THE AOUATWC ECOSYSTEM

The actual amount of material to be placed into the water would be ,inimized
to the extent possible.

COMPLIANCE 1ITH APPLICABLE STATE WATER OUALITY STANDARDS

Compliance with State water quality standards will be achieved by main-
taining turbidity and other parameters below State standards. Section 401
Water Quality Certification has been received from the States of Illinois and
Missouri. The Certification from Iowa is pending. Circulation of the
Environmental Impact Statement and this 404(b)(1) Evaluation would constitute
public and agency review. Filling activities should not violate water quality
standards of the States of Illinois, Iowa, and Missouri.

COMPLIANCE WITH APPLICABLE TOXIC EFFLUENT STANDARDS OR PROHIBITION UNDER
SECTION 307 OF THE CLEAN WATER ACT

It is not anticipated that the project would introduce toxic substances into
nearby waters or result in appreciable increases in existing levels of toxic
materials. The proposed action will not violate the Toxic Effluent Standards
of Section 307 of the Clean Water Act.

COMPLIANCE WITH ENDANGERED SPECIES ACT OF 1973

As discussed previously, no significant impact to federally listed endangered
species is anticipated as a result of this project.

COMPLIANCE WITH SPECIFIED PROTECTION MEASURES FOR MARINE SANCTUARIES
DESIGNATED BY THE MARINE PROTECTION, RESEARCH AND SANCTUARIES ACT OF 1972

The project is in a fresh water inland river system. No marine sanctuaries
are involved.

EVALUATION OF EXTENT OF DEGRADATION OF THE WATER OF THE UNITED STATES

The proposed placement of material to construct sheet pile cells will not
result in significant adverse effects on human health and welfare, including
municipal and private water supplies, recreation and commercial fishing,
plankton, fish, shellfish, wildlife, and special aquatic sites. The life 0
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tages of aquatic life and otr wildlife will not be adversely affected.

Mignifieant idvo* effets an aquatic ecosystem diversity, productivity and
stability, and recreational, aesthetic, and economic values will not occur.

APPROPRIATE AND PRACTICAILE STEPS TAKEN TO MINIMIZE POTENTIAL ADVERSE IMPACTS
OF THE DISCHARGE ON THE AOUATIC ECOSYSTEM

The sand and concrete to be used for filling sheet pile cells is clean
material and free of waste.

On the basis of the guidelines, the proposed disposal sites for the discharge
of fill material for the major rehabilitation measures are specified as
complying with the requirements of the guidelines.

Date Neil A. Smart
Colonel, U.S. Army
District Engineer
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DISTRIBUTION LIST FOP

PROGRAMMATIC ENVIRONMENTAL IMPACT STATEMENT
MAJOR REHABILITATION EFFORT

C: MISSISSIPPI RIVER LOCKS AND DAMS 2-22
ILLINOIS WATRRWAY FROM LA GRANGE TO LOCKPORT LOCKS AND DAMS

SDSTRIEUTICh -- EXTERNAL

NC
CCPIES*

HONORABLE RUOY BOSCHVITZ# UNITED STATES SENATE
MASHINGTON, OC. 20510

HONORABLE JOHN C. OANFORTtH9 UNITED STATES SENATE
uAS41NGTONY OC 20510

HONORABLE ALAN 1J OIXON, UNITEC STATES SENATE
MASIINGTQN9 DC 20510

HONORABLE DAVID OURENSERGEP, UNITED STATES SENATE
iAStiINGTOhk D.C. 20!10

HONORABLE CHRISTOPHER BOND, UNITED STATES SENATE
¥ASHINGTON DC 20510

I ONORABLE CHARLES Ee GRASSLEY9 UNITED STATES SENATE
WASHINGrFtAo OC 20510

HONORABLE TOM HARKIN* UNITED STATES SENATE
9ASHINGTOh (C 20510

HONORABLE ROBERT W. KASTEN JR., UNITEC STATES SENATE
WASt4INGTOODoC, 20510

HONORABLE WILLIAM PROEMIRE, UNITEO STATES SENATE
WASHINGrON, OC 20510

dONORABLE PAUL SIMON. UNITED STATES SENATE
WASnINGTON OC 20510

HONORABLE ALAN J DIXON, UNITED STATES SENATOR
230 SOUTH DEARBORN STo ROOM 3996
CHICAGO IL 62701

HONORABLE DAVID DUREkBERGERA UNITED STATES SENATOR
1020 PLYMOUTH BUILDING, 12 SOUTH SIXTh STREET
MINNEAPOLIS MN 55402

HONORABLE PAUL SIMON. UNITED STATES SENATOR
KLUCZYNSKI BLDG - 38TH FLOOR9 230 SOUTH DEARBORN ST
CtICASO IL 60604

-SINGLE COPIES OISTRIBUiTED EXCEPT AS INOICATECI ______



OISTAIBUTION-- EXTERNAL

NC
CCPIESe

HONO'RABLE CHARLES E. GRASSLEYt UNTIED STATES SEKATOR
721 FEDERAL BUILOING, 210 h4LNUT STREET
DES MOINES9 IA 50309

HONORABLE TOM HARKIN* UNITED STATES SENATOR
733 FEDERAL BLILOIAG, 210 .iALNUT STREET
DES MOINES IA tO309

HONORABLE TOM hARKIN, UNITED STATES SENATOR
314H FEDERAL BLOG, 131 E 4TH ST
DAVENPORT IA 52801

HONORABLE RUDY BOSCHWITZ, UNITED STATES SENATCR
SU[TE 210 UIerMER BLOG, 419 No ROBERTS ST*
ST* PAUL, MN 59101

HONORABLE JOHN C, DANFORTH, UNITEC STATES SENATOR
815 OLIUE STREET, ST LOUIS MO 63103

HONORABLE CHRISTCPHER HOND UNITED STATES SENATOR
315 OLIYE ST. ROOM 224p ST LOUIS MO 631C1

HONORABLE ROHERT W KASTEN JR, UNITED STATES SENATOR
517 E WISCONSIN AVENUE, MILWAUKEE W! !.3202

HONORABLE WILLIAM PROAMIRE, UNITEO STATES SENATOR
131 JEST AILSON STKEET9 SUITE 103
MADISON 9dI 53202

HONORABLE LANE EVANSt HOUSE OF REPRESENTATIVES
WASHINGTON, DC 20515

H3NORABLE CENhIS J HASTERT, HOUSE OF REPRESENTATIUES
wASi1INGTOk DC 20515

HONORA8L_ STEVE GUNDERSONt H.USE OF KEPRFSEhTATIVES
!ASH NGrTOl .C, 20515

HONORABLE JIM LEACH*-HOUSE OF REPRESEKTATIVES
WASHINGTON, D.C. '23515

*SINGLE COPIES DISTRIBUTED EXCEPT AS INDICATEC

2



419-'- JCREHN4TrI3To'N EFFORT MI::I::IPPI RIQEP
AK222 ILOIO -U) ARMY ENGINEER D:RT .

PAND I A F - 3/2 MI.



-11

mmL



- DISTRTEUTICh -- EXTERNAL

NC
CCPIES*

HONURABLE LYNN MARTIN, HOUSE OF REPRESEh7ATIVES
WASHINGTONP DC 20515

HONORABLE ROBERT H. FICHEL, HOUSE OF REPRESENTATIVES
WASHINGTN9 D.C. 20515

HONORABLE JACK DAVIS, HOUSE 3F REPRESEATATIVES
WASrtINGTON D.C. 20515

HONORABLE TIMOTHY J PENNY, HOUSE OF REPRESENTATIVES
WASHINGTON DC 20515

HONORABLE THOPAS J. TAUKEt HOUSE OF REPRESENTATIVES
WASilINGrOa, D.C. 20515

HONORABLE HAROLC L.VOLKMER, HOUSE OF REPRESE&T TIIES
WASHINGTOhD.C. 20513

HONORABLE LANE EVANS, REPRESENTATIVE IN CONGRESS
35919 16TH STP MOLINE IL 61265-7 2 1 7

HONORABLE LYNN MARTIh, REPRESENTATIVE IN CONGRESS
150 N 4TH STREET, RCCKFORC IL 61101

HONORABLE ROHERT H. MICH_L* REPRESENTATIVE IN CONGRESS
100 NORTHEAST MONROE, ROOM 101, PEORIA, IL 61602

HONORABLE JACK DAVIS, REPRESENTATIVE IN CONGRESS
101 N JILIEr ST - SUITE 260, JOLIET IL 60431

HONORABLE JIM LEACH, REPRESENTATIVE IN CCNGRESS
322 4EST 3RD STREET, DAVENPORT, IA 52801

HONORABLE THOMAS J. TAUKE, REPRESENTATIVE IN CONGRESS
698 CENTRAL AVENUE, DUdUQUE IA 52001-7029-

HONORABLE TIMOTHY J PENNY, EPRESEhTATIVE IN CONGRESS
PARK TOERS9 22 NORTH BIOA0DAY
RCCHESTER MN 55904-3701

*SINGLE COPIES DISTRIBUTED EKCEPT AS INOICATEC

3I



OISTRIEUTICK -- EXrERNAL

Nc
CCPIcS*

HONLRAOLE hARCLC L vOLKMECR tEPRESENTA7IVE IN CONGRESS
FEDERAL BUILDING-ROam 370, 101 gROADUAT
14ANNIOAL PC 6341-4!5.3-43t3

HlJNCRABLE STEVE GINOERSON, R:PRESENTATIVE IN CCIKGFESS
438 N 4ATER ST-PO dCX 2471 BLACK RIVER FALLS hi !46l5-0243-024T

CIFECTCRo ADVISONY CCUNCIL ON HISTORIC PRESERV
OLD PO BLCG #809t 1100 PEKNSYLVAINIA AVENUE A6
,ASHINGIO DC 23004

O[FECTCR, CFFICE OF ENVIROhMENrAL CuMFLIAINCE N
DEPT OF ENERGY - ROOM 4G3f4s 10O0 [NCEP.NCERCE AUE SW
6ASI41hGrO OC 20585

OR ALLAN HIRSCH - OI.FECTDRi OFFICE OF FEDERAL ACTIVITIES (1-104)
US ENVIRONMENIAL PRCEC(ICN AGENCY, 401 N STREET SW
WASIINGTON DC 2,460

OFFICE (IF ENVIRCNMEN7AL P,0OJ REVIEW, CEPARTMEbT OF INTERIOR
MS 423i-MI89 18TH & C STREETS NW - kCCM 4241

ASdI[NGTOK DC 20240

CR DAVID CLAPPP, OFFICE OF THE DIRECTOR
Chrt FCI{ ENV tPEALTHIINJ CCKTROL/F 2, CENTER$ FCR CISEASE CONTROL N
ATLANTA GA 30.33

MR JERRY LEONARE9 US DEPT CF AGRICLLTUFE N
SOIL CCNSERVATION SERYICE, 18 HERITAGE PLAZA
BCURtiUhhAIS IL 60914

JOHN 0 HIBES-REGNL CIRECTCR, US DEFT CF TRANSFCRTITION-EC 5
FEOtrRAL HIGHUAY ADMINISTRAJICNt 13209 DIXIE iIGHhAV
HCMEWOOO IL 60130

MR VALOAS J ADAPKUS - ADMINISTRATCR, iS ENV!RCKMEhTAL PROTECTION AGCY 3
23J S C.AFOURK ST, CHICAGC IL E36C*

US ENVIRONMENTAL PROTECTION AGCY, ENVIRONMENTAL REVIEW bRANCH 2
230 S CEARSJRH S7

CbICAGC IL 60604

-otice of Availability Only
.;INGLE COPIES DISTR IBUTLO EXCEPT AS INOICATFC )

4



CDISTRIOUTION -- EXTERNAL NC cPIES6

WILLIAM C FUCIK - DIFECTCR, FEDERAL EPERGENCY PANAGEMEN7 AGENCY N
REGION Vt 175 la JACKSON HIVO - 47H FLOOR
CIICAGO IL 60604

REGIONAL ENGINEER, FERC REGIONAL CFFICE N
FEDERAL BLDG - 31ST FLOOR, 230 S CEARbORN S7
ChICAGO IL 60604

DIVISIC& ACMINISTRATOR, FEDER(AL HIGHwAV ADMIt. N
320 W WASKING70N STREET* RGOM 700
SPRINGFIELD IL 62701

MR RICHARD NELSON - fIELD SUPRVR, U.S.FISH 9 1NILCLIFE SEP'iICE 2
1831 SECOND AVE. - 2hD FLOOR, ROCK~ ISLAN0,1L £1201

REGICNAL AGMLNISTRATCR9 REGION V9 DEPT OF HLJC N
300 S WACKER OR, CHICAGO, IL 60606

MR AL AMES, GREAT LAKES REGIONAL DIRECTOR
IARITIME AOMINISTRA7ICN9 2300 E DEVON AWE-SUI7E 254
DES PLAINES IL 60018

RECICrIAL ENVIRONMENTAL OFFICER, US OEFARTPEfif OF 11HE INTERIOR
230 S CEAR8ORt STREET, SUITE 3422
ChICAGC IL 60604

STATE CCNSERVArIONIST, SOIL CONSERVATICN S C LICA
301 N RANDOLPH, CHAMPAIGN IL 61120

DIVISION ACMINISTftATCR9 FEDERAL HIGHWAV ADNIhISTRATION N
PC Hi0X 627, 6TH AND KELLOGG STREET
APES IA 56010

STATE CONSERVATIONIST, SOIL CONSERVATION SERWICE LSOA
69d3 FEDERAL BLC, 210 WALKUT STREET
DES MOINES IA 50309

WAlER RES. RESEARCH CEhTER, ATIN CR AL ALiSTIR N
355 TOAiN ENGINEERINiG SUILDING, 106A STATE UNIVERSI7T
APES IA 50010

inNotice of Availability Only
'IGLE COPIES OISIRISLTED EXCEPT AS INOICATEC
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OJ:STRIEUTION - EXTERNAL
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MR LARRV COVIN-CHIEF, ENVIRONMENTAL RE.VIEW BRANCH 3
US ENVIRONMENTAL PROTECTION AGENCY, 726 MINkESGT$ AVE
KANSAS CITY KS 66101

AREA DIRECTOR-MINNEAFOLIS AREA, EIJREAU OF INDIAN AFFAIRS N
15 SOUTH 5TH STREET, MINNEAPOLIS, MN E5401

MR JAMES C GRITNAP4-REGIOt4AL DIFECYC9 US FISH 4 kILCLIFE SERVICZ
FEDERAL BUILDING, FORT SNELLING
IwIN CITIES MN 55111

MR jERRV LCWRY, US FISH ANC WILCLIfE SER ItCE
FEOERAL HUILDING9 FORT ShELLINS
7m1IN CITIES MN 55111

RICK BEAFY-COMFLEX MANAGER, US FISH & hILDLIIfE SERVICE
UMR NATIOkAL REFUGE COMPLEX, PO BCX 2484
LACROSSE WI 54601

REGIONAL OIFRiCTCR9 REGICN VIII
FEGERAL RAILROAD ADPINISTFA(ICN9 290 FEDERAL CFFICE BLDG N
KANSAS CITY MC 64106

REGiL ACMINISTRAIOR-REG V1iI US DEPARTPENT OF liUf N
1103 GRAN( AVEhUEs K(AhSAS CITY MC 6L1106

LEE W LARSON - W1CR2, kws crN7RAL FEGICh HVORN
60t. E 12TH STREEI - ROOM 1836, KAhSAS CITY P~C 61lO6

COMMANIJER, DEFARTPEN1 OF TiANSPORTATICK
SEC'JNC C41AST CUARO CISTRICTv 1430 OL1'IE STREET
S1 LOUIS PO 63101

REGICNAL FORESTER, FCREST SERVICE
US DEFT OF AGRICULTLRE, 316 W kISCONSIN AVE-SLITE 500
MILQAUKEE WI !2203

MS CORA RERG, %ATIONA, FIShERIES RESEARCH CNIF
POD BOX 816, LACRI QSSE WI !*i602

N- Notice of Availability Only
*SINGLE COPIES DISTRIBUTED EXCEPT AS INOICATEC
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STATE CCNSERVATIDNISI, SOIL CONS'ERVATICN SERVICE-LSDA
PC BOX 4248, 4601 HAMPERSLEY ROAD
MADISON WI 53711

CHIEF OF ERG[NEERS, CEFARTPENT OF THE ARMY
ATTN: 0AEk-CWC-MIR SCHMIDT* WAShiINGTON C C ;214-1OCl

OIWISION E&GINEER, UE ARMY ENGINEER L3IUN-NOR1H CEATRAL
ATTN hCCPC9 53C S CLARK STREET
ChICAGO IL 60605

COPHANOEt, US AIIIY EIR6R OIST-ST PAUL
ATTN: NCSED-MI~J BAILEh, 1421 USPC & CLUS70MIOLSE
ST PAUL Mh 55101-1419,

US ARMY ENCINEER DIVISION-9 LCWER PISSISSIPPI VALLEY
ATTN: LMVJP0-R/G, BUGLEWiICl, PO B~OX 9I0
VICKSeURG MS -29180-0080

COMMANDER, US AFMY EKGR 01ST-SI LOUIS
ATTN: LMS"PD-AiO 0uri, 210 TUCKER ELVJC hCRTH
ST LOUIS FO 63101-liq6

LOCKMASIEfl, LCCK 9 DAM 13 N
FULTON, IL 612 2

LOCKMASTi:R, LOCK 9 DAM 15 N
ROCK ISLAND, IL 612CI

LOCKMASTER, LOCK&£ DAM 17 N
NEh ESOSTOA9 IL 61212

LOCKMASTF~R, LCCK 9 DAM 18 N
GLADSTOhE IL 61437

LOCKMASTERi DRESDEN ISLAND LOCK 4 DAM N
1521 NORTht LOCK ROAC, MORRIS IL 60450

LCCKPASTERii kRAhDCft.RCAO LCCK( A DAP N
RGUTE 39 JOLIE1, IL 60436

N- Notice of Availability oni
*SINGLE COPIES DISTRIBIjTE EXCEPT AS INIDICATEC
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LOCKMASTER, LOCKPORT LCCK N
LOCKPORT, IL 60444

LOCKMASTERt, MARSEILLES LOCK N
7521 N LOCK ROAD, MARSEILLES, IL 61314

LOCKMASIER9 PEORIA LOCK 4 DAM N
WESLEY ROAD, EAST PEORIA, IL 61611

LOCKMASTER9 STARVED ROCK LOCK.& DAM N
Re NO. 19 OTTAUA, IL 61350

LOCKMASTER, LOCK 6 DAM 16 N
MUSCATINE, IA !2761

LOCKMASTER, US LOCK 4 DAM NO 10 N
GUTTENBERG9 IA 52052

LOCKMASTER, US LOCK 4 DAM %0 11 N
OUBUQUE, IA 52001

LOCKNASTER, LOCK 9 DAM L2 N
BELLEVUE, TA 52031

LOCKMASTER, LOCK A DAM 14 N
PLEASANT WALLEV9 IA 52767

LOCKMASTER, US LOCK NO 19 N
KEOKUK, I.A 526!2

LOCKMASTERI LOCK A DAM 20 N
CANTON MO 6.343!

LOCKNASTER, US LOCK g DAM 22 N
BOX 102, RR 2
NEW LONDON, MO 63459

MS HOLLY SIOERKER, UPPER MISS RIVER BASIN ASSK
415 HAMM BUILDING9.408 ST PETER STREET
ST PAUL Mh 55102 '

N- Notice of Availability only

*SINGLE COPIES DISTRIBUTED EXCEPT AS INDICATED
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OFFICE OF THE GOVERNOR* ATTN: TOM BERKSHIRE
STATE OF ILLINOIS* SPRINGFIELO IL 6210E

HONORABLE JAMES R THOMPSON, GOVERNOR CF ILLIKCIS
STATE CAPITOL, SPRINGFIELD EL 62706

HONORABLE TERRY BRANSTAO, GOVERNOR OF IOWA
STATE CAPITOL, DES POINES9 IA 50319

MR STEVEN R MC CANN - DIRECTORt ICWA DEPT OF ECONCMIC DEVELOPMENT
DIVN OF COMMUNITY PROGRESS, 200 EAST CRANE
DES MOINES IA 50319

HONORABLE RUDOLPH G PERPICH, GOVERNOR OF MINNESOTA
STATE CAPITOL, ST PAUL MN 55101

HONORABLE JOHN OSHCRCFT, GOVERNOR OF MISSOURI
STATE CAPITOL, JEFFERSON CITY MO 65101

JAMES R KLAUSER-SECRETARY, OEPT OF ADMINISTRATION
PO BOX 1864, MADISON MI 53707-7864- --

HONORABLE TOMMY THOMFSON, GOVERNOR OF-ISCONSIN
STATE CAPITOL, MADISON WI 53702

DIRECTOR, DEPT OF ENERGY AND NATURAL RESOURCES
325 W ADAMS - ROOM 300, SPRINGFIELD IL 6270f

SUPERINTENCENT, OIVN OF NATURAL RESOURCES
IL DEPT OF AGR - JR LIVESTOCK BLOG, ILLINOIS STATE FAIRGROUNDS
SPRINGFIELD, IL 62706

MS TERESA a SAVKO, BUREAU OF FARMLAND PROTECTION
ILLINOIS DEPT CF AGRICULTURE, STATE FAIRGROU&OS-FO BOX 4906
SPRINGFIELD IL 62706-4906

MR HARK FRECH - DIRECTOR, ILLINOIS DEFT CF CCASERWATION 2
LINCOLN TOWER PLAZA, 524 SOUTIN 2Nh STREET
SPRINGFIELD IL 62Z*'-1787-

*SINGLE COPIES DISTRIBUTED EXCEPT AS INOICATEC -
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MR BUTCH A7MOOCv ILLINOIS CEPT OF CONSERVATICA 2
1000 HILLARNEY, GREENVILLE IL 62246

14R JAMES C SLIFER, IL DEPT OF TRANSP - DIST i
BUREAU CF PLANNING, 126 EAST ASH STREET
SPRINGFIELD IL 62106

MR BRUCE BARKER, DIVE OF WATER RESOURCES
DEPT OF TFANSPORTATION, 230d SOUTH DIRKeEE& FARKWAY
SPRINGFIELD IL 62764

PR DONALD VONNAHME - OIRCCTCR* OIVISICN CP BALER FESOURCES 3
IL OEPAhTFENT CF ThRANSPORIATION, 230C SCUTh CIRKK.EK FAFKiAf
SPRINGFIELD IL 62764

MR NEIL FULTUN9 CHIEF-BUR CF RES REG
IL DIlIN OF WATER RESOLRCES, 310 S MICHIGAN AWE - RM 1606
Ct.ICAGO IL 60604

OIFECTCR, IL ENVIRONMENTAL PROTECTION AGENCY
2200 CHURCHILL ROAD, SPRINGFIELD IL £276

PR GLEN KRUSE, ILLINOIS ENEANGEREE SPECIES
PROTECTION BOARD, LINCOLN TOWEP FLAZA-524 S 21O ST
SPRINGFIELD ILL 62101-1787

ILL* INSTITUTE CF NATURAL RESOURCES, ATTNI MN, BOB LINDGUIST
325 No AGARS STREET, SPRINGFIELD, IL 62106

ILL1POIS STATE GEOLOGICAL SURVEY, ATTN: OR. DAVID L. GRCSS
NATURAL RESOURCES BUILDING# URBANA, IL 61801

ILLINOIS STATE NATURAL HISTORY SUR~r ATN: Dbe ROEERT i. CCRO.N
179 NATURAL RESOURCES BLOD, URBANA, IL E1801

DR MICHAEL DEVINE, STATE HISTORIC PRESERWATICh OFFICER
4ISTORIC FRESERVATICN AGENCY, OLD STATE CAPITCL ELOG
SPRINGFIELD IL 62101

MR NANI 6 EHOWMIK, SLATE MATFR SURVEI CIVN
2204 GRIFFITH CRIVE, CHAMFAIGN IL 61e20

-SINGLE COPIES DISTRI+UTFD E9CEPT AS INDICATEC )

10



C DISIRIPUTICh -- EXTERNAL

NC

CCPIES-

MR GARY ACKERMAfi DEFARTMENT OF NATURAL RESCLRCES
FISHERY MANAGEMENT STATIOo 317 RIVER PARK CFIE KORTH
GUTTENBERE IA 2052

BERNARD SCIhONOFF/BILL ASPELMEIER, CEPARTPERT CF NATURAL RESOURCES
FAIRPORT FISH HAICHERY, RR 3 - BOX 4!4
MUSCAIINE IA 52761

MR LARRY AILSON - DIPECTOR9 DEPT OF NATURAL RESOUPCES 2
WALLACE STATE OFFICE BLOG, 100 EAST (PARE AVENUE
DES MOINES IA 50319

MR JAMES COBdo IOWA CEPT OF TRANSPORTAIICN
826 LINCOLN WA1, AMES IA !0310

DEAN LEPKE9 IOWA DEPT OF TRANSPORTATICK
WALLACE ST OFFICE OLDG DES MOINES IA 50319

MR LES HOLLAhC-CIRECICR, RAIL & WATER CIVISIOA
CEPT OF TFANSPORTATIONt 800 LINCCLN hAY
APES IA 5CI1O

DIFECCR, IOWA CEPT OF SOIL CONSERVATICN
WALLACE STATE OFFICE BLOG, 900 EAST (EARC AhEAUE
DES MOIN4ES IA !0319

DR LOREN N NORTON CHIEFt EDUCATIONAL AhD COMPLKITI SERUICES
IOA STATE HISTORICAL DEPT 402 IOWA AVENUE N
IOWA CITY IA 52240

MR DAVID CAOSSCN, STATE HISTORIC PRESERVATION OFFICEP
BUREAU OF HISTCRIC FRESERVATIGO, CAPITOL CCPFLEX
DES MOINES IA t0319

GARY GRUNWALD, AREA FISHERIES HEACGUAFIEPS
PJ BOX 69, LANE CITY NN 55041-006S.

OIRECTCR, Ph DEPT OF.ATURAL RESOURCES 2
303 CENTE&NIAL dL.06,' 658 CEDAR STREEI
ST PAUL MN 55155

N- Notice of Availability Only
.SINGLE COPIES OISTRIBUTED EXCEPT AS INOICATEC
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MINESSOTA CEPT CF NATURAL, RESOURCES
ATTN: FIStERIES SUPERVISOI, PC BOX 6247
RCChESTER MN !5903-E247

DIRECTCR* PINNESOTA DEPT OF AGRICULTUFE
90 W PLATC t3LOv ST PAUL MN 55155

MR WILLIAM NEhSIRANOD DIRECTOR OF PORIS 9 WAIEiAVS
MINNESOTA DEPT OF TFANSPORTATION, TRANSFORTATICN BLOG-ROCM 810
ST PAUL MN b5155

MN ENVIRONMENTAL ED BOARD, ATTN: CARMEA BCRGERCI&G
B]OX 5 - CNR EUILOING, 530 LAFAYETTE RC
ST PAUL MN 55146

MR LEWIS FLYNN, EXECUTIVE CIRECTOR
PCLLUTION C3NTROL AGEKCY, 520 LAFAYE17F ROAC
ST PAUL KN 55155-3858

MeR RUSSELL W FRIOLE19 STATE HISTORIC FFES CFFICE
MN STATE HISTORICAL SOCIETY, 240 SUMMIT AVENUE
ST PAUL MN E5102

OR F A ERLANER PE - CIRECTiR, PISSOUHI DEPT CF NATURAL RESOURCES 2
PC HOX 138, '2010 MISSOURI flLVO
JEFFERSON CITY 65102

MR EOWIN iH GLASER-ACTIN3 DIRECTCkR MISSOURI CEPT CF NATURAL RESOLRCES
PO d)X 180t JEFFERSCN CITY MO 65102

PR SAM MAS1ERS, DIRECTCR OF WATERWAYS
MISSOURI HIYS £ TRANS 6LOG PC BOX 270
JEFFERSCh CITY MO 65102

FREOERICK A 8RLNNER FHoO PE, STATE 1ISICRIC FRESERVATICO OFCR
CEPT OF NATURAL RESCURCES, IrO BOX 17
JEFFERSON CITY MO 65102

MS PAM ThIEL9 WISC'NSIfi UEPT OF NATURAL RESOLACES
111 WESl DUNN STREEl, PRAIRIE OU CHIEA bl 53e21

-SINGLE COPIES OISTRIBUTFO EXCEPT AS INDICATEC )
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MR C 0 BESADNY - SECRETARY, WI DEPT OF NATURAL RESOURCES 2
PO BOX 1921. PADISJK WI 5!717

DOUG DALTON-IV PLNG & BUDGET, WISCONSIN DEPT OF IFANSFCRTAIION
PO HOX 7913 - STATE OFFICE BLCG9 4802 ShEBOCYGAK AVE
SADISON WI 53707

LAKE ONALA!KA FCRT & REHAB DISTRICT, ATTN: WILLIAP STEIKMET2 N
U6EX ROOM 112 - COURTHOUSE. LA CROSSE aI 50O40

PN-IdI eOLNCARY A)hEA COPMISSION, 619 2NC STREF1
HUDSON 41 54D1E

HChORABL CENY JACIES, ILLINOIS SENA7CR
604 19TH STREET# MOLINE IL 61265

HONOiAHLE VINCE DEMUZIC9 ILLINCIS SENAICR
237 E 1ST NORTH, CARLINVILLE, IL 6262E

HGNORABLE LAURA KENT DONAHUE, ILLINOIS SENAICR
6!4 MAINE STREET, OLINCY IL 62301-3706

HONORABLE GEORGE HUDSON. ILLINOIS SENATOR
63o1 S CASS AVE - SUITE 202, 6ESTMON1 IL 60 !9

hChORABLE RICHARU LUFT, ILLINOIS SENAICR
2920 COLRT Si SUITE A, PEKIN IL 61554

HONORABLE HARLAN RIGNEY9 ILLINOIS SENATOR
P.O. BOX 691, FREEPCRT9 IL 61J32

hONORABLE THOMAS A OUNh, ILLINOIS SENATO
57 N OTTAWA - SUITE 612, JOLIET IL 6C43!

HONORABLE CALVIN W. SCHUNEPAN, ILLINOIS SENATCR
306 WAShIGTON STREET, PRCPhETSTCW.h IL 6121

HONtRABLE ROEERT A MAoIGAht ILLINOIS EENATCR
219 i KICNAPCOt LINCOLN IL 62!66

N- Notice of Availabilit Ony
*SINGLE COPIES OISTRNINUTE- EXCEPT AS INOICAT"C
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HONORABLE PATRICK 0 bELCH, ILLINOIS SENATOR
1025 PEORIA STREET, PERU IL 61354

HONORRLE ROBERT MoCARF, I(WA SENAIOR-18TH DISTRICT
203U DEBORAH DRIVE, DUBUQUEIOUA 52001

HONORABLE PATRICK Jo DELUHERY. IOWA SERATOR-21ST EISTRICT
129 E. AUSHCLME, DAVENPOR7T IA 52803

HONORABLE RICHARD F CRAKE9 IOWA SEKATCR-281H CISTFICT
420 PARKINGTON DRIVE, MUSCATINr IA 52161

HCNORABLE KORFAN %i. GOCDWIht IOWA SENATCR-191. DISTRICT
1219 4Th AVEr CEWITI7 IA !2742

HONORABLE EDGAR HOLDEN, [OUA SENAIOR-20Th OISIFICI
2246 E 46TH STv DAVENPORT IA 52807

hONORABLE EUGEAE FRAISE9 ICWA SENATU- 1ST DISTRICT
RR 1 - BOX 3101 FORT MADISON IA 52627

HONORABLE CHARLES P PILLERt IOWA SENATOR-30TH DISTRICT
801 HIGH ST. BLRLINETON IA 52601

HONORABLE JACK RIFE. IOWA SENATOR-29TH DISTRICT
RR It MOSCOW IA 52760

HONORABLE EALE Lo TIEOEN, IOWA SENATOO-16TH DISTRICT
RURAL ROUTE, ELKAOER IA 520343

HONOAABLE JOE Jo WELSH, IO6A SENATOR-17TH CISTRICi
R.R. 29 SCX 37, OUBLUQUE, IA 52001

HONORABLE FEG PCOONNELL HRESLIN, ILLINOIS REFFESEATATIVE
220 W MAIl, OTTAWA# IL 61350

HONORABLE JOEL BRUNSVOLO, ILLINOIS REFFESEKTAIIVE
303 18TH STREET* ROCK ISLAND IL 61201

HONORABLE GERALD C VELLER9 ILLINOIS REFRESEAlATIVE
316 LIBERTY STREET, MORRIS IL 60450

'SINGLE CIFIES DISTRIBUTED EXCEPT IS INOICATEC )

14



C DISIRdEUTION -- EXTERNAL

NC
CCPIESv

HONORABLF jOHN k COUKTRYPAP9 ILLINOIS REFRESEITATIVE
SOUTH SECCNl A GROVE STREETS, FO BOX '54
OEKALE IL 61115

HONORABLE LARRY WENNLUNOv ILLINOIS REFFESEATAIIVE
1234 N CEDAR RCAD, KEW LENOK IL 60451

HONORABLE M 8 OEJAEGHERv ILLINOIS RFRESENIATIVE
209 19TH STREET, EAST NOLIhE IL 61244

HONORABLE EOwARC F PETKA, ILLINOIS REFFESErKTATIVE
501 N CIVISICh, PLAINFIELC IL 60544

HONORABLE CAVID HULTEREN9 ILLINOIS REFFESEATAIIVE
718 EAST 2N AVENUE9 PONMCUTH IL 614(2

HONORABLE 1hOPAS %10 'tOER9 ILLINOIS REFRESENRITIVE
2 NORTH MAIN - PO BCX 219, CANTON IL 61'20

HONORABLE QOHN C ACKERMAN9 ILLINOIS REFRESENIA1IVE
205 U JrFFERSCN STREET, NORTON IL 61!!0

HONORABLE HICHARD R PAUTINC% ILLINOIS REFRESESIATIVE
331 W DAKOTA Sl, SPRING VALLEY IL 61362

h'ONORABLE JEFFREY C. NAYS# ILLINOIS REFRESE'ATTIVE
NEdCOPU HOTEL, 400 PAINE - PO BON 1161
QUINCY IL 62301

HONORABLE THOMAS MCCRACKEN, ILLINOIS REPRESSENIATIE
134 N LASALLE - SUITE 6-10, CHICA6C IL 6C602

HONORABLE TOO0 SIEBENK ILLINOIS REFRESEAIATIViE
113 WEST FIRSI STREET, GEESEO IL 612!4

HONORABLE RICHARD MULCAHEY, ILLINOIS BEPRESERIATIE
207 CENTER STREET - BCX t07c DURANat IL E1024

HONORABLE PYRCN 0 SO'N, ILLINPIS REFRESER7ATIVE
110 S HENNEPIN AXv DIXON@ 61021

*SINGLE COPIES DISTRIBUTED EXCEPT AS INDICATEC

15j



oISRIiEiUTIe& EXTERNAL

NC

CCFIES'

HONORABLE 1014 RYDER, ILLINCIS REPRESEATA71VE

309-N LIBERTY, JERSEVUILLE IL 62052

I4ChCRABLE CONALO L SALTSMA0, ILLINOIS REFRESEATATIVE
804 MAIN STREET, PEORIA IL 61603

#14haRA8LE KIENT SLATER, ILLINOIS REPRESE47ATIVE

100 SOUTH CAMPeELL, MACOMB IL 6145

HONORABLE FRED Jo. TUERK, ILLINOIS REPSESEkTA7IVE
3114 N UNIVERSITY AwE, PEORIA IL 61664

HONORABLE ROBERT F OLSON, ILLINOIS REFFESEKTAlIIE
R, BROADUELL IL 6262Z

HONORABLE R0tiERT C. ANOULD, IOWA REPRESENTAIIYE-42ND DISTRICT
115 N PINE, DAVENP3RT IA 528304-4129-4125

HONORABLE CENNIS COHCON, [OVA REPRESEh7ATIVE-fOTH DISTRICT
MIDTOWN GARDEN 346, HURLIKGTON 1A 52601

HONORABLE CLYDE NqORRCARO, 10idA REPRESEATATIVE-59T1 DISTRICT
2C CHEAuRY, CAkVILLE 1A 52623

HONORABLE PICHAEL W CONNELLY, IOWA REPFE*Eh7AlIVE-35TH OISTRICT
3454 DANIELS, CUBUQUE IA 52001

HONORAaLE VIRGIL E COREY, IOWA REPPESERTATIVE
RR~ 2, P.GRNIt.G SUN IA 52640

hONOIRABL- I0ON FEY, ICEdA REPRESEfiTATIVE-41ST CISTRICT
2234' 112 FERSHING AVE., OAVENP0RTt 1A 52803

hOCRABLE ROGER A. HALVORSON9 IOWA REPOESERTATIVE-32N0 DISTRICT
8CX 621, MONONA, IA 52159

HONORABLE CON HERMNAP IOWA iEPRESENTATIVE-40IN DISTRICT
1610 ELA94OOD AVENUE,o BE1TENOORF, IA !2722

hONORABLE IhOPAS''e b* JICHUA9 IOWA REPRESEATATIVE-3E1H DISTRICT
2525 WJNOCSR9 OUBUQUEp IA 52001

-SINGLE COPIES OISTRfSUTEO EXCEPT AS INGICATEC
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HONORABLE CON KNAPPt ICA REPRESEhTATIWE-33RC CISIRICT
716 1ST AVENUE i., CASCADE* IS 52033

HONORABLE C. ARThUR CLLIEs IOWA REPRESEkIATIVE-381H DISTRICT
413 RUTH FLACEt CLIkTON, IA !2732

hONO4AL_ CONALO R PLATT, 1OA REPRESERTATVE-fiTP. DISTRICT
1721 DEVITT AVENUE, MUSCAINE IA !2761

"UNCRABLE HUGO SCHNERLOTfli IOWA REPRESENTATIVE-391H DISTRICT
RLRAL RCUTE 1, HOX 879 ELCRIOGE, IA !2748

HONORABLE CLAY SPEAR, IOWA REPRESENTAIIVE-61SI DISTRICT
1514 RIVER, EURLINGTON, IA 52601

HONOKABLE FHILIP VISE, IOMA REPRESENTAIIVE-62KC DISTRICT
103 GRAND AVE, KEOKUK IA !2632

HONOR(ABLE DAVID lABOR, ICWA REPRESENTATIVE-341H DISTRICT
RR 2, BALCWIN IA 52;07

HOhORABLE PIKE WAN CARF, ICUA REPRESER1AIIVE-!eTH DISTRICT
3204 TELEGRAPH ROAD, DAVEKPORT IA 52802

NORTHEAST IOwA CUNSEPVANCY 01ST, WALLACE STATE OFfICE BLDG N
956 EAST (RANC AVENUE, ,ES MOINES IA 50319

bANE MURI-CHIEF ENGINEERP MISSOURI HhIV A TRAKSF COPH N
PU "OX 27, JEFFERSCN CIT* MO 65102

M'ARK TWAIN REGIONAL PLANNING COMM., 2C5 We DCER 5T. N
P.O. BOA 175, PONROE CITY, MO 63456

NORTHEAST PISSOLRI REEL PLANNING CO, ACAiR CC* CORTMOUSE N
KIHKSVILLE, MO 63501

EXECUT[VE CIRECTCR, SOUTHEASTERN WI REEL PLNG COMA N
916 NORTH EAST AVENUE, P3 BOX 769
6AUKESHA hl 53181 -.

no :ntice of maila bity
eSIN-GL COPIaS :ITRIBUTED EXCEPT IS INOICATEC
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CIIAIRMAF4, COUNTY BOARD OF SUPERVISORS N
COURT hOUSEv ADAMS COUNTY
GLINCY, IL 62301

COUNff CLERK, ACAPS COUNTY COUP! HCUSE N
QUINCY91L 62301

BOARD OF SUPERVISCRS, BROUNt CC, COURT tGUSE N
AT STERLIOG IL 6235!

COUNTY CLEFK, CCURT IOUSE N
BUREAU COUNTYp PRINCETON* IL 61356

COUNTY CLERK*, BROWN COs C3URT tFCUSE N
FT STERLIAS IL 623S.Z

CHAIRMAN, BOARD OF SLPERVISCRS
CARROLL COUNdTY COURI HOUSE, PT. CARROLL, ILL 10!. N

COUNTY BOARD OF SUPEFUISCRS, CASS COUhlY CCUPI IhOUSE N
VIRGINIA# IL E26S1

COUNTY CLEFK, CARROLL COUNTY COURT I4CLSE N
MT. CARRO3L9 IL 6105!

CCUNTY CLFRKv CASS CCUhTY COURT lhCUSE N
VIRGINIA, IL 62691

HiOARD OF 'aLPERVISCRSo FULTON CO. CCURT t'CUSE N
LEWISTOwN TL 61542

COUNTY CLERK, CCURT lOUSE N
FUiLT')N COUNTY* LEWIsTClh, IL 61542

CINAIRNAN, COUNIV HOAFO OF SUPEFVLSCRS N
(RUNOW CIJLNTY COURT IhOUSE, #MORRIS, IL 60450

COUNTY CLERK* 6RUdOY CO4UTl COURT hOUSE
PORRIS, IL 60450

?s~ifiPmiPTYTTi~fHMtO EXCEPT AS INDICATEC



C DISTRIBUTION -- EXTERNAL

KC
CCPIES*

CHAIRMAN* IENDERSON COIUNTY BOARD Of StJPV N
COURT hGtUSE9 COUAWKA91L 61469

CHAIRMAN, hANCOCK CNI'V BOARO Of SUPERVISCRS N
COUNTV CGLRT iCUSE, CARTHAGE, ILL 62321

COUNTY CLERK, 1-ENDERSON COLNTY N
OQUALKAv IL 61469

COUNTY CLERK, COURT IOUSE N
HANCOCK COUNT1, CARIHAGE, IL 62321

BOARD OF SUPERVISORS, JO DAVIESS COUN ' COURT fCUSE N
GALENA IL 610!6

COUNTY CLERK, iG DAVIESS CCUNIV CCLRT 9 QUSE N
GALENA IL 61036

SOARI) OF SLPERVISORS, KENDALL COUNTY COURT iICLSE N
ICRKVILLE IL 60560

COUNTY CLERK, KENDALL COUNIT COURT HCLSE N
IORKVILLE9 IL 60560

CNAIIkMAN9 LASALLE CNTY BOARD OF SUPERUISCRSN
COUNTI COCRT 1-.CUSE9 OTTAWA, ILL 61350

COUNTY CLERK* LASALLE COUNTY COURT HOLSE
CTTA4A IL 61350

COUNTY BOGARD OF SUPERVISORS# MARSHALL COUNTY CCLR1 &HOUSE N
LACON9 IL 61540

BOARD Of SLPERVISCRS, MASON CO* COURT ICUSE N
PAVANA IL 62644

COUNTY CLERK, MERCER COUNTY, COURT HOUSE N
ALEO IL 61231

CCUNTY CLERK, HARSHALL COU&TY COURT 14CLSEN
LACON, IL 61540'I

jN - notice of Availability Onl
*SINGLE COPIES OSM EXCEPT is xNaimCAc
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DISTRIBIUTION - EXTERNAL

COPIES*

COU'NTY CLERK, FDsON ca. COUIRT kOUSE N

bAVANA IL 62644

BOARD OF SUPEhIWISCASs PIKE CO3UNTY, COLF7 tHCUSE
PIrTSFI:.LC9 IL &236"J COUNTY BOARD OF SUPEIFVISCRS# PEORIA CCU&TVt CCLF~T tCUSE N
PEORIA# IL 61602

HGARU OF SLPEFVISCRS% BUREAU COUhTV CCLII! 1CLSE N
PRIidCETCN IL 61356

BOARO OF SUPERVISORS, PUTNAM CCUNTW CCLRT ICVSEN
bENNEPIN IL 61!27N

COUNTY CLEFKo PIKE CCUKIY* COUT ICUSEN
PITTSFIELC, IL 6236.

f COUNTY CLEPK9 PUTNAM COUNT% COLRT IOUSEN
ENNEPI&, IL 61321

COUNTY CLFFK, FEOa4IA COUNTI CCL'T I-OUE N
eEORIA IL 616042

ROCK ISLAhC COUSTY B.GARC, (F SUPERVISCiSN
* 1504a ThIRC AwEe, Rk)CK ISLAKD, IL 61201N

COUNTY CLERK* ROCK ISLAhO CCU&7T. COtJF1 ICUSE
RCCi( ISLAKO, IL 61201N

COUNTY BCARD OF SUPESVISCR39 SCHUYLER COUNTY CCLRI HCUSEN
ILSHVILLEs IL 62681

COUNTY CLERK, SChILVLEP COUKTY caliPT ICLSEN
RUSk'WILLEs IL 62681N

4ARES E UhSICXER, TA2EWELL CO 80 CF SLPRVRSN
I4CKCfdZIE EUTLOING9 FENIN IL 61554

COUNTY CLERK, CCUAT MCSE

TAZEWELL COUNTV, FEMlh, It b1554

?S e"4 ~lbr 1LI EXCEPT 9S INOICATEC 0

4 _ _ 20 ~



C DISTA18UTION -- EXTERNAL

NO
C OP IES*

CHAIRMAN# COUNTY BOARD OF SUPEFVISCRS N
tRILL COUNTY CCLRT dCUSE, JOLIElv IL (04345

CHAfRMAN, COUNTY BOARD OF SUPEIIWISCRS N
COURT f-CUSE, UHITESIDE CO3UNrY
PCRRISCK, IL 61270

HENRY a 1AK7ON CHIAPAN9 WOODFORD CO l00 CF SLFRWS N
TANWOO FARMS, CAZENIOhIA IL 61545

COUNTY CLERK, WkITES IDE C3UNTY, CCURT fCUSE N
PORRISCA9 IL 61210

COUNTY CLE09, CCURT ICUSE N
aOULFORO CCUNTYs EUREKA* IL 61530

CCUNTY CLERKt WILL CCLJPTY COURT ItOUSE N
JCLIE7, IL 60444

CtIAIRMAht CLINTCN CN7Y 80 CF SUPERVJISCSS N
COUNTY COURT kCUSE9 CLLIdTCN, IA 52712

N
HOARD OF SUPaERWISCH39 CLAY70N COUNTY COLAT HCLJSE
ELKAOER, IA 5"940!

COUNTY CLERK, CLAYTIP, COUNTY COLRT HOLSE N
ELKADER, IA 52403

CHAIRMAN* LURUGUE CNII 80 CF SLPEFWISCRSN
COUNTY CQLRT kCUSE, OUBUOLEv IA 52001

CCUNTY CLERK* CCURT I-OUSE N
DUBUQUE COUNTIs DUBSUQUE@ IA 52001

CHAIRMAN, CES MOINES CATY EC OF SUPERUISCRS N
COUIJTV COLRT ICUSEv SUutLIKGTON9 IA 52602

COUNTY CLERK, DES MiOINE.S COUNTY, COURT IICUSE
rnJRLItdGTCho IA 52601,

1 alailitK Onil
.'zIll'FcSA #OTSrI UrED EXCEPT SS INDICATED
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DISTPIOUTION,- EXTERNAL

C OFI1ES*

CtIAIRMAtR, .ACKSCN CNTV BOARD OF SUPER iISCFS
COUNTY COfLRT iCUSE9 MAQU'3KETAs IA 52060

CCUNTY CLEAK. JACKSON COUNTY COURT HOUSE N
PAQUOKETA IA E2060

CHAIKMAN,p LOUISA Ct4T% 80 OF SUPERVISCOS
COUN~TY COLRT I-CUSES WAPELLO* IA 5265Z

JERRY A KEARNS, LEE COUNTY BOARD CF SLPE6iVISCFS
402 HICKORY TERRACE, KEOKUK IA 52652

CCUNTY CL~hKt LEE COLN7Y
COURT h&USE, FCRT MADISON, IA 52621

CC)UNTY CLERK. LCUISA CCUNTY* COURT HOUSE N
IiAPEL.LO# ]A 5265.3

Ct1AL4RMAN* PUSCAIINE CN7Y OCA40 OF SUPEFYISCOS N
CO3UNTY COLRT tICUSE, muscAliNEs IA 52761

COUNTY CLEFKv MUSCATINE COUNTY. COUR~T kCUSE N
MUSCATINEi IA !2761

CHAIRMAk, COUNTY dOARD OF SUPERVISCRS N
COURT tHOUSE9 SCOJTT COUNTY
DAVENPORTs IA 52801

COUNTY CLESK, SCOTT COUNTY COUFT tPCUSE N
416 4 4tH STaIEET, OAVEtipoRr 1A 52801

COUNTY CLERK, CLINTOK COUNTY CCURT HOCUSE
CLINTON# IA !2732 N

CHAIR.MAk-COUNIY CCM,41SSIONERS.t HOUSTOt CCUNTV COUFTh-OUSE N
CALEDONIA "N 55921-1324-1!24

CHAIRMAN-CGUNTV COMMISSIONERS, biABASHAk CCUNTV CCUPIIhOUSEN
h~bASIPhM 55981

N - Notice Of AVailailiitY Only
'SINGLE COPIES DISYRISBjTED EXCEPT AS INDICATED
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C DISTRIBUTION-- EXTERNAL

KO
COPIES*

BOARD OF SLPEi;IISCRS, CLARK COUNTY C(aLFT hCUSE N
KA41OKA, NC 63445

COUNTY CLERK, CLARK CGUNTY COL.FT hCUSE N
KAhOKA, PC 63445

ChAIaMAN, COUNTY BOARD OF SUREFYISCRS N
COURT HCUSE, LEWIS COUNTY
PCNTICELLO, MO 63451

COUNTY CLPFK* LEWIS CNTV CCuRT hCUSE' N
MGNTICELL0, PC 63457

COUNTY CLEFK, PARION COUNTI COLRT tOUSE
PALMYRA* PC 63461 N

CHAIRtMAht PARICK CNTI COURI
COUNTY C3LRT hCUSE, PALMYFA, PO 63461 N

SCARO OF SUPERYISCIIS, GRANT COUhTV CCLFT ICUSE
LANCASTERt WI 53i1d N

COUNTY CLERK# GRANT COUNTY COLFI ICUSE
LANCASTER, WI 53813 N

EMERY SARY-PRESIDENT & COMM9 EAST PELIA SAWIJARV DIST
802 E %ASh1NGTCN STs EAST FEORIA 1L 61611 N

PAVOR, C[TI HALL
ALBANY* IL 61230 N

MAYOR 9 CI1Y COLNCIL, ANOALUSIAt IL 6123' N

MAYOR 9 CITY COLNCILi BARTCNVILLE9 IL 61C07 N

MAYOR & CIY COLNCIL, HATH9 IL 62617 N

PAVOR, BEFOSTC6N CITY HALL N
BEAROSTCW1, IL 6261

m- Notice of Availability Only
,SINGLE COPIES L)IS7RIBUTEO EXCEPT AS IRDICATEC
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, ISTRIBUTICN-- EXTERNAL

COP IES

MAYOR & CITY COLNCIL, 8RgWNNTG IL 62624 N

FAY3R I CITY CCUNCIL, CHILLICOTHE, IL f1523 N

MAVORt CITI HALL N
CCROOVA9 IL 61242

MAYOR AND CITY COUNCIL* DALLAS CITY# IL C2330 N

MAVORP CIT1 HALL
EAST DUdUGUF__ IL 61025 N

RAYOR ANO CITY COUNCILl EAST 14CLINE, IL 61244 N

MAYOR. & CITv COLNCIL* FREDERICKIL 62629 N

FAVOR 9 CITY COLNCILt CITY HALL N
FULTOh, IL 612!2

MAV1UR CITY HALL, HAPILTON, IL 62341 N

M4AYOR & CITY COLNCIL, HAVARAo IL 62644 N

MAYOR, CITI HALL
HAMPTON, IL 61256 N

MAYOR . CITY COtLNCIL9 HENRI, IL 61537 N

FAVOR t CITY COLNCILs JOLIET9 IL 6O434 N

MAYOR AND CIII COUNCIL, NEIIhSBUR6, IL 61442 N

MAYOR & CITY COLNCILs KINGSTUJN MINESIL 61535 N

MAYOR & CIIY COLNCIL, LACOkt IL 61540 N

PAYORl 9 CITY CCLiNCILs LASALLF, IL 61361 N

MAYOR A CITY COLNCIr. LEWISTUh, IL 61542 N

m- Notice of Availability Only
ASIhGLE COPIES DISIRIBUTED EXCEPT AS INDICATEC
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C OISTIBUTICK -- EXTEKNAL

COPIFS*

MAYORCITY HALL, LOMPX, IL 61454 N

PAYOR A CITY COLNCIL, MARSEILLES# IL 61341 N

MAYOR A CITY COLNCILt MARQOLETTE HEfGH7TS IL 11554 N

MAYOR ANO1 CITY COUNCIL, MOLINE, IL 61265 N

MAYOt 9 CITY COUNCIL, MOUNT STERLIW * IL 623t2 N

MAYOR, CITV HALL
IAUVOCe It 62354 N

MAYOR AND CITY COUNCIL# NE HOSTOht IL 61272 N

MAYOR ANUIJ CITY COUNCIL, OQUAWKA, IL C1465 N

MAVOR ANO CITY COUNCIL, PORT BYROK9 IL 61275 N

MAYOR & CIY COLNCIL9 PERU# IL 61354 N

MAYOR & CITY COLNCIL9 PEKI$, IL 61554 N

MAYOR & CIIv COLNCIL, PEARL, IL 62361 N

MAYOR & CITY COLNCILs PEORIA IL 61601 N

MAYOR & CITY COLNCIL, PEORIA HEIGHTS, IL 61614 N

MAIOR, CETV rALL., QUINCY, IL 62'!01 N

MAVOR ANO CITY COUNCIL, RAFIDS CITY, IL 6127E N

MAYOR & CITY COLNCILs RJCK ISLAhO, IL E1201 N

MAYORI 6 CITY COLNCIL9 CITY HALL N
SAVAN A, IL 61074

MAYO, 4 CI1Y COLNqXLs SPARLANC, IL 615C5 N

N- Notice of Availability Only
*SIAGLE COPIES DISTRIBUTED EXCEPT PS INDICATEC

0
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JISrIRIBUTICK -- EXIEKIMAL

COPIES a

MAYOR I C1i) COUiNCILY CITY HALL N4
INCAiSeA,, IL 61285

MAVOt~, CITI HALL 14
16A#SAw, IL b2319

PRt.SI)ENTo VILLAGE O)f SPR[NG H~AY
EASr PL.FIA IL 616.11

PRES[OErT, ViLLAGE Of CREVE COEUR
CI4EVE COURI IL 61611

13IrECTCR OF PUHLIC AiCRKS9 CITY HALL N4
13THi STR4EET AND) CEt41RAL AENUE9 OUNIIULE,0 ttE 2CM

MAVOR AND cirv COUNCIL, BEITENOCRFg IA '52722 N4

e'AVOR & C17T COLNCILs CITY HALL

BELLEVU-79 TA !2CIM N

PAfOIk & C17) CCL~ICIL, 8IJFFAL.J, 1A 5272$ 14

1A4Ar C111 HALL
CAeIANCti, IA 52730 N4

P'AYOR A CITY COLNCIL, BAV--NP0R1, IA 52eO1 N

MAYOR~ & C11Y COLNC[L, OUdUGU--' IA '!2001 N

t'AYOR4. CITY HALL
FCRT PAOI ON9 1A '52627 N

IAY(U4,CITY H.4LLt GREEN ISLAN.~t IA 52 .1t N

MAVOR, C111 HALL
K(EOWUD( IA 526!~2 N

MAIYAR. CITI MIALL
ICNTROSE# [A 52639 K

me- notice of Availability only
*SINGLE COPIES OXSIRIBUTED EXCEPT AS INOICAIEC
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C O~rSrA[BUTON -- EXTERNAL

hO
COPI ES*

MAYOR 9 CITY CObkCILs MUSCATItE9 IA 52761 N

MAYOR, CITI HALL N
PRINCETUN, IA 52768

MAYOR, CITY HALL N
SAUULA9 IA 52070

FEACUTrVi CIRECTCR, WINONA AREA CHAMBER OF CCIPICE N
168 w SECONO $]I P ROX 810
WINONA MN 55987-0s70

ROBERT BALLANT9 DIRECTCR OF PUBLIC WORKS N
PO dOX 378, WINONA PN 55987-0378•

ciTY OF *ASTINGS9 ATT: THOMAS K HARMENING N
OFFICE - PLANNING DIRECTOR, HASTINGS 14N 5503!-0097

HONORABLE JOHN ICKE _ MACR OF BROgNSWILLE N
BROWNSVILLE MN 55919

HONORABLE HENRY ZEICHERT, MAYOR OF BUFFALO N
ROUTE It COCHRANE d 54622

HONORAULE MARY LOU BECKMAN, MAYOR OF LAKE CITY N
CITY HALL, 205 W CENTER STREET
LAKE CITv MI 55041-0388

MAYOR OF dASASHA, CITY HALL N
kABASHA NA 55981-0127

MAYOR OF 4INJNAs 207 LAFAYETTE ST N
WINONA ,AN 55987

MAYOR CITY HALL, ALENANDRIA, MO 63430 N

qAYOR I CIl COUNCIL9 CANTCN, NO 63435 N

MAYOR A CITY COLNCJL, LA GRANGE, 0O 63448 N

N- Notice of Availability Only
*SINGLE COPIES DISrRIBUTED EXCEPT AS INDICATED
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IS7AIeUTION EXE-A

JIo

LA CR~OSSE CHIAMBER OF COJMMERCE# CHAIRMAh-ENVJIRCh CCDAM N
710 MAIN ST, FC BOX 219
LA CROSSE kI E4631

ARTHUR Ho CO3SSE19 E. PEORIA tSEAUTs & CEWELCP. COPP* N

518 SPRINGFIELC RD. a EAST PEORiA, IL 61,611

JAPES vo J'CCINELL, %.GLIt:T REGICNAL PCRT DIST* N
14 Wo JEFERSOt ST., JOLIET. IL 60431

MRS. SIIIRLEY LAhG, MANAGER, DUEUQUE DOCK COMPISSICK N
CITY hALL 13 & CENTRAL, DUIUUQUE9 TA !2001'

LA CROSSE CeUNTV HARECR CJttM, ATTN: RCC-Efi 131PSFELC N
PC tIOX 2551, LA CROSSE WI 54601

CE76EILEK PAiCIN09 PECRIA, IL fEE0 N

SEA wiAY MARINA, PEOP.IA9 [L 611 N

MR DANIEL iiOUGHIlON9 JACK TANN~ER TOWINE CC N
dOl S 11Th STREET, IAVAN IL E2644

MR sreVE ,jGI4NSON, FNIRONMENTAL SERVICES CIWN N
IJEA-ILLINOIS GAS & ELEcTRIC, PO BOJX 4350
DAVENPORT IA !280k3

CAFT J 7 CARLTCho HOHIL OIL CORP N
203L S 23TH ST9 SAUCET IL 62201

MR KVIN JUD0, ti6NNEFIK 8CAT STURE N
bEN;EFIN IL 61321

MR CfiRJS KELLER, KELLER9S FEORIA hARbCf N
a FLEET INCt 491 WESLEY ROAD
CREWE CQELR IL 61611

PR Jk3 JAMISON, fiCOflA hAREOR It FLEETIRG SVC N
493 WESLEV kOAC, CREVE COELR IL i61611

~ EXCEPI AS INDICATED
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C aSIRISUTICH -- EXTERNAL

COP IES*

OR JAMES L. WIIALEN, ACO/GR0OhMARK N
5'0 S wA7ER STtREET9 HAWAtkA IL 62644

OR TIM PuwfER, CCNSOLIOATEC GAIN & BARCE CO Ni
PO b'3X 42E, HENNEPIK IL 61!27

MR EJ hC CUEEI~v CARGLILL INC N
3CG HOAR2 OF TRACE eLCG9 FEJRIA IL 61604'

N
OR NICHOLAS OJRES* 525 FIRST N~ATIONAL kANI(
PEOR~IA IL 61604'

APERICAN 6ATRMAYS cJFERATORSo 160) WILSCK BLVlC -ROOM ICCC*
ARLIN6ThN WA 22209

MS MARIAN I-AVL1i(, TALACULOGICAL CCNSULYAITS
1603 P13SISSIPFI ST. LA CROSSE WI 541

DEAN do SMITh, CHAIRPAN# BAY ISLAKD DRAIKAGE I LE UEE DIST* 91 N
R.R. M29 NEW 6CSTON, IL 61212

CAMPBELLS ISLANE DRAINAGE & LEVEE D, FONALC hARRICT7, C4JMM1ISSIONER N
R.R. #1, EAST PCL.INE, IL EI?44

ROBERT G hERREN-FRES A COMP, E PECRIA CRKG & LEWEE DISTN
CIOi CEhTkAL IL LIGHT C0. 203 LIBERTY STSEET
P'EORIA IL 61602

iOEFRT L PINi(ER~u,'-EXEC DIFCCR9 TKI CCLNTV FEGICNAL PLN6 CUMP~i N
632 w J-7.YFEfkSCh ST. MCRTlCh IL 61550-1!4C-1940

OR. ,iGHN F. 7ORhiAKCZt CIIATf4AN, hEKDERSON C71s CRAIhAGE DIST* N1
GLAi2STONE9 IL £1431

MR. PAUL SCtiMEISER, CHAIIRMANs ltEthERSCh CTY. CRAIINAGE CIST.s #2'
CARMA&, IL 61425 N

OF* HGwPR0 PAUE1T9 COMMISSIONER, hENDERSCh CTV. DFAIhAGE CIST. 03N
GLAJSTONE, [L 61431N

Nu Notice of Availability on.ly.*SINGLE COPIES DISTRflUMT! EXCEPT AS INDICATEC
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DISTAl GUrICN -- EXTERNAL)

C OP IES*

MR, ELMERt to METER ChAIt4HAh, HUNT DRAI&AGE DISTRICT N
RR 3, 6ARSAW9 IL 62!79

MR& mILLIS ALTENhEIN, CHAIRmANq INDIAK GRAVE CFAIhAGE DISTRICT N
RR 53, OUINCYs IL 623rI

~JahNSON CREEK LEVEE I ORAIRAGE CIST, ACBENT L(CKHAA7, CCMPISSIONER N
502 10TN AVE, FULT3I, IL (1252

NO* NORMAN MCALLISTcRt CHAIRMAN, LIMA LAKE ODIhACE DISTRICT N
RR 44 WARSAW9 IL 62319

MEREDOSIA LEVEE 4 OROINAGE 01ST., FI(A1K WAROs CHAIRMAN N
119 So COLLEGE AWE, GENESEO, IL 61254

MR* #IANHV &URGENS9 CCMMIiSIChv&R9 SAVAKNA-YORK DRAINAGE DISTRICT N
RFD 19 7HCMSGN IL 62205

CRURY DRAINAGE CISTRIC1, 3CBEAT GCCHEE9 CHAIRPAN N
13501 322ND STREET 4, MUSCATIKEP IA t2721

DES MOINES Cu. CRAINAGE DISTRICT 14, RICHARD SIEGLE, CHAIP.YAN N
aAKVILLZ, IA t2646

DES MOINES CO. CKAINAGE DIST. 07, FRAhK Po hECES, SECT N
OAKVILLEP IA 52646

DES HUIhES Ctl. OkAINAGE DIST. 18, J~i~ftETh OE7PEft CtIAIRrAh N
RoRa 02, BURLIkGTONs IA 52601

DES MOINES & MISS. LEVEE D1ST. Its WdILLIAM KLIKGNERs ENCINEER N
617 I1RIJADAYt GUINC'E, IL 23O1

W .1 PIEPiR - SECRETARY, GR~EEN EAT LEVEE A OR CIST NC 2 N
UEVER IA E2658

IC6A RVR-FLINT CD(K LEVEE DISTRICT , fEEET GATES, SECT N
OAKVILLE, IA !2646

MUSCATINE-LOUIS$ Cb. LEVEE DIST. 51. GEORGE CCCx9 CtiAIR9PAN N
RCUTE So PUSCATINE9 10.52161

* 3m Mtioe of Avalablity OnI

'SINGLE COPIES DISIBUT&? EXCEPT AS I0NOICATEC
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C ISTIMBJTICH4- CEENAL

C Of I ES&a

GREGORtY DRAINAGE DIST* FREC SCHLGTTER, PRESZOEA1 N

RoR. *It CANTCN, PO 63435

Pit. LLCIO PORTChs CHAIRAAN, MARION COUNT41' ODINAGE DISTRICT N
AT.*1 It ALM'VFA* NO 63461

MISS & FOX RVR CRAINAiE 01ST. 829 HENRY CIENS7, CCHIIISSIONER N

BCX 207s ALEXAhORIA9 PC 63430

NR. GEORGE HOVER* PRESIDENI,1 UNION TONSHIP EPAINAGE DISTRICT N

LAGRANGE,Po. 6 '344

BROwiig COUNTY ASCS OFFICE, Ps 0. SCX Ill N

PT. STEi4LING9 IL 62!5!

HRCWN CCUNIV S86CO, F.O. HCX 56 N

FT. STERLIhG# IL 62!5!

CASS COUNTI ASCS OFFICE* 652 SOUTHi MAIh N

VIRGINIA. IL 62691

FULTON CCUhTY ASCS OFFICEs P. C. SCX 146 N

LE61ST06i.N LL 61542

MASON COUNTY S&UCD, 313 E PAIN ST N

HAVANAs IL 62627

HAiPSHALL-PLTNAN COUNI SLWC09 P.O. BCA 162 N

hENR4Y, IL 6152!1

PEOR(IA CJUNTY ASCS OFFICE, 2412 wEST NEBRASKA ROAC N
PEE3i*, IL 616C4

SCI LYLEP ccurirw SgiCC, ReR. 3 N

RLSaIVILLES LL 62681

EXECUTZ CFFICER@ OUBUQUE COUNTY CONSER~e BC. N

990 DAVIS AVENIJE. OUBUQUE.v IA 52001

PA MICHAEL GIBSON, CENTER FOR CUBUCUE HIS70RV'*
LORAS COLLEGE LIBRARY, PO BOX 178
DUBUQUE IA 52004-0118-0178

!!,olnotice Of Availability OnlY.;QbL ECOPIES OISIR Bli r'o EXC EPT SS INCICAIEC

I j1



DISTRIBUTION - EXTERNAL

NO
C OP IES *

UN[V-RSIIV OiF MINNqESOTA* WATER RESOURCES
8366 BIOLOCY-SCIENCE CENTER, ST PAUL MN !510d

CR LAR CANIER, THE UNIVERSITY1 OF OKLAiNCHA
EhjVi.IJh d GRJUKiO WATER INSTITUTE, '-'C FELGAR STkEET-R(;CA 127
%CIkAAN )j( 7301S

MIR FRED SChMIDT, DOCUMENTS tCEFAR1FHEN7
ThE LIBRAIEIS9 COLORACO STATE UNIVERSITY
FCRT CCL.LIhS CC 8O5"c3

PEORIA PUBLIC LIHRARI, 107 NORTHEAST PCNPGF~E SIPEFl
PEORI*, IL 61(0~2

EAST DUBUQUE PUELIC L16RARY, 218 SINSIhAtiA AVJENUE
EAST DUdUGUE,:' IL 61025

DIFECTCR, EAST MOLINE PUBLIC LIBRARY
796(J-16rh AUEf, EAST POLINE, IL E1244

,jRIGI;SVLLLE PUELIC L~dRARY, 119 So COFiEY STREET
4RIGGSVILE, IL 62342

HAVANA PU9LIC L16RAR'w, 201 6FS7 ADAMS STFlEET
HAVANA, IL 62644

i-ENOERSON COUNTY CISTRICT LIisRARY, BIG6SVjILLEv IL IE1418

hENRY PUHLIC LIBRARV, !28 EDWARD STREET
HENRY, IL 61531.

IL PRAIRIE DISTRICT P~UBLIC LItiRARY, 201- EAST FARTFlIGGE STREET
METAMORA, IL 6154a

.JCLIET PbJZLIC LIBRAR?. 150 No OTTALA S1.
ICLIETe IL 60421

LAC(N PURLIC LIaRARI, 402 FIFTH STREfT
LACON, IL 61544

',SINGLE COPIES DISTRIBUTED EXCEPT AS INCICATEC

j

32



C DIS7A1BUTICW-- EXTERNOL

COPIES*

LAGRANGE PUOLIC LIBRART9 447 No CATHERINE
LAGRANGE, IL 60525

LASALLE PUELIC LIBRARY, 305 HARQUEITE ST
LASALLE IL 61301

LEiISTObN CARNEGIE LIBRARY, . 1 WEST LINCOLN PDENLE
LEWIS70bkl IL 61542

REOUICK PUBLIC LIBRARY* 101G CANAL STREET
CTTANA IL 6135C

FEKIN PUBLIC LIfRARVv 301 So FCURTH STREET
PEKIN, IL 615!4

PEORIA HEIGHTS PUBLIC LIBRARYP 1327 Es KELLY
PEORIA HEIGHTS9 IL E1614

GLINCT PUBLIC LIORARI* 526 JRSEV STREET
GLINCY, IL 62301

RUSHVILLE PUBLIC LIBRARY, 1C4 N. PONRCE STREET
RUSHVILLE, IL E2681

SAVANNA TabNSHIF PUdLIC LIERARV, 326 .RO ST.
SAVANNA, IL 1074

- ARSAJ FREE PUELIC LIBRARYT FOURTH ANC CLAY STIECIS
WARSAI IL 62!19

UhIVERSITY OF OUBUQUE, FLCKc.-LAIRC LIERAFV
2J53 UNIWERSITY AVE., CUBUQUE, IA 52001

LORAS COLLEGE, UAHLEAT MENCRIAL LIBRAfIV
OUO8UUE9 IA 5201

OAVENPCRT PU8LIC LIfBRARY# 321 MAIN ST&
OAVEN13ORT9 IA 52801

CARNEGIE-STOUT PUBLIC LIBRARY, DUBUQUE PUBLIC LIBRARY
11TH & BLLFF SISo. CUBUGUE, ID 52001

) .SINGLE COPIES OISTRIOUTED EXCEPT PS INOiCA4EC
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01STRISUTION -- EXTERNAL

ho
C OP IESS

DIRECTOR* PUBLIC LIBRIARY

FCRT PADISON, IA 52621

*GUTTENBERiG PUBLIC LIERARYs GUTTENSERG, IA !20!'g

DIIECTCRe PU13LIC LIBRARY
KEOa(UKt 11 52f22

LIBRARIAN# UAPELLO PUELIC LIHRARY, 119 NORTH SECONE STREET
6APELLOIA*526t3

HANNIBAL FR~EE PLELIC LIBRARY, 200 SOUlih FIFTI S7REEl
HANNIBAL# NO 63401

1, V, Ye CLUB, PEORIA HEIGIIT',% IL 61614

mRS. JANE JOHNSCN, PRESIDEKI
ILLINOIS COUNCIL OF WAIERSHffOS9 RaR. 29 BOX !C
6ILSOh. IL 61436

JO4NNA NUELSCJIERp LEAGUE OF WOMEN WOTERS
240 H FiVIEW9 ELMHURST IL. 6;)126

SECRE:TARY, MISS. RIVER CAMPSITE PRES. SN N
acx 3113, GUIKCV, [L C2301

EMILY He SPITH, RI CATY LEAdUE OF WOMEh UOTEAS
4428I 42ND AidE., ROCK ISLA&It~v IL 61201

DONALD 6. PEINEK-REGICNAL EI.(ECTOR, TFI CCUN~T RECICNAL PLANNING COPM
632 W JEFFERSCh, PIJRTCN IL 61550

MS. 13AM GISSOh, IL CCUhCIL CF WATERSHECSN
866 00OLIA, JACKSONWILLEt IL 62650

JEAN CI-EEWERe LEAGUE OF UOPEN 'dCTEAS

4 900 KELLf LN, CUBlUQUlE, IA 52001

MS PEGGY LADNEII, CIZAN WATER ACTION PRCJFCT

2395 UNIVERSITY AVE&UE 8306, SI PAUL kh 55414

~z'?.~COPIE ois&rasEffl EXCEPT SS 11101CATEC
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C DISTAIBUTIOt -- EXTEKNAL

NO
COPIES*

JAMES H MALKOWSKI - EXEC OIR, CODGE NAI'S. CEKTER
1795 CHARLTCI, U ST PAUL Ph 55118

PAUL HANSEK, IZAAK WALTGN LEAGUE
UPPER PISSISSIPPI REGNL OFC9 6601 AUIC CLUE FADD
PINNE'APOLIS MN 55438

TON MC GUIGAN, hATL AUOUH31 SOCIETY
Nh AUOUd0N CHAFTER, 730 HENNEPIN AVE-SUITE 330
MINNEAPOLIS MN 554U!

MS PEGGY KCHRING, THE NATURE CCNSERVANCY
1313 SE 5[H STs MINhEAPCLIS Ph 55414

FORREST A CARPENrER-FRESIDENT# NATL UILCLIFE FEFUGE ASSh
16096 CREEKWOOC RD* PRIOR LAKE MN 55312

NELSaN FREKCH, SIERRA CLUB
NORTH STAR C APTERv 1313 5TH STREET SE-SUIT. .23
MINNEAPOLIS Mh 55#14

EOIATfUSt dAStidINGTON NATL HEADOUARTERS
880 SOUTH PICKEIT STREET, ALEXANCRIA VA 223C4

JARE ELDER, THE SIERRA CLUE
214 N HENRY ST SUITE 203t MADISON WI t37G3

LA CROSS CGUNTY CONSERVATION, ALLIANCE N
PC HUX 933, LA CROSSC WI !460;-0933-C9i3

VALORIE PUFLINGA 4E, RIVER COUNTRY VOICES N
214 N HENRY ST - SUITE 20!9 MADISON hI !3703

STEVEN HENIKER, EXECLIVE CIRECTGO
RIVER VJICES, 214 N HENRY - SUITE 203
PA40SON VI 53703

MR ANDREW I NELSON, EXECUTIVE VICE PRESICENT
UPPER PISSISSIPPI VIATERdA ASSN, PO ECX 1006
ST PAUL uN 55107

i 0 m- o tice of Availability Only

S -SINGLE COPIES DISIR I BUTED EXCEPT AS INCICATEC



DISTRIBUTION -- EXTERNAL

COFIESt

iOSERT imILLIAMSs DUCKS UNLIMITED
2C2 Eo QUINCY ST.. GRIGGS'VILLE9 IL 62!4i0

OEARDSTCVN GAZETTE, 212 B WASHINGTCN STREET N
8fARDS7CWA9 IL 6261a

CHILLICOIHE BULLETIN, 1316 N. 2ND STR~EET N
CH[LLICOThEv IL 61523

THE CHI!CAGC SUK 1IMES, 40L N. WABASHi N
ChTCAGC* IL 60612

THE DAILY 0XSeAJCHs 1123-SIE AtiENUE N
14CLI NE t L *61265

DOALD MURAV9t EOIT.3R9 FULT0N Ji0URhAL N
408 10Th- AVE., FUL[CN, IL 61252

THE GAZETTE & POVERTISER, GALEhA, IL 61036 N

THE GLOBEv PO3RI HYRON IL r21275 N

[hE HERALD-NEWS, 300 CATEAFRILLAR DR* N
JiCLIETv IL 60436

hENRY hEwS RE..UELICAft, 303 EDWARD ST N
hENI4Y9 IL 61537

THlE HERALLJ-WHIG, GUtCY9 ILL* 623q)1 N

T14E LEDGER, 93 6. ELF $T. N
CAN'rO%, LL. 61520

"s ANN TR.IVEhSOI M(,RFIS DAILY HERALD N
1k404 N DIVISICNO FOORIS IL 60450

PEORI'A HIEIGHTS HERALC, 1310 E SEIBERLItC AVE N
PEORIA HEIGHTS IL 61614

PEORtA JiOURN4AL STAit, I N4EWS PLAZA N
PEORIA, IL 61643

!S i~iitLE eOPII~lSDiSIiR BUT D EXCEPT IS INIDCATEC
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" DISTRIOUTION -- EXTERNAL

NO
COPIES*

T1E REGISTER, EAST DUBUQUE.ILL 61025 N

ROCK ISLANC ARQUS, 1124 iTf AVENUE
ROCK ISLAhO, IL 61201 N

THE TIPES-tOURKAL9 SAVANNA# ILL. 61C74 N

TIE BELLEVUE HERALD LEAOER, BELLEVUE, IA 5203] N

ThE HETTEMCCRF IEWSs PC BOX 734 N

BETTENOGRF IA !2122

THE CLINTON HERALD, CLINTONI06A 52732 N

NEUSROOM* THE DAILY GATE CITY N

P '3 BOX 5289 KECUK IA 52E32

THE DUEUQUE LEAGER, OUaUGUEIOWA 52001 N

THE EVENING DEMCCRAT, FCRT MADISON IA t2627 N

EOS ,IL.SONP MANAGING EDITOR N

TME HAWK EYE, teOX 10
BURLINGTON IA !2601

MUSCATINE JOURNAL, 301 EAST 3RD N
MLSCATINE 10A 527C1

TIE TELE6RAk'H-HERAL0, 801 BLUFF STREET N
SCA 688, CUBUGLE, It '52Gal

DALE KULLBERG, REPUBLICAN EAGLE NE6SPAPER N
134 w 3RD ST. RED i ING MN 55366-OCR2-O0E2

TI-COUNTY RECORD, 1SCX 429 N
RLSHFGFC Ph 55971

WINONA CALLY ESq dCX 147 N
WINONA PN 55987

N- Notice of Availability Only
*SINGLE COPIES DISTAIBUTED EXCEPT IS INDICATEC
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DISTRIBUTLICN -- EXERNAL2

* COPIES*

ITHE WINiSIEC JOURNAL, BOX 129 N
UINSIED Mh 525-C1IA'-012S

RACIO ST4TION WHOAt PITrFIELC9 ILL. 12363 N

tiCOU-FP9 PeO. I!CX 1953 N
PEOR2IP, IL 61656

RADIO STATION~ UCCI9 Fa eOA 313 N
SAVANhA IL 61074

thEkS ROCN, RABIC STATION UCLM N
eCA 149# EAST PCLINE IL 61244

KEVS ROOM#e RABIC STAIICN iUCLK N
2CO No. PLUjMP AVANA, IL 626'4'

RADIO a TELEYISION SlATION kHbiFv RCCK ISLANkD IL 62201 N

hEbiS RCCI', RADIO STA1IGN WIRL N
PC 30X 5.5359 PEORIA IL 61(14.

%E6iS ROOt wijJL RABIC N
601 WALhU79 JiCLIET9 IL 60134

KE:ISROOM* 5TATICN W4JRC N
51 ko JEFERiSCht JOLIET* IL 6C434

NEbSROCN, RABIC STAIICN W913D N
3131 h UhIVERSITY Si, PEORIA IL 61604

TELEVISION STATION UCAO, MCLINL IL 61265 N

WQCY RAD10, 4CU fiLO'
QUIW'CV rL 62301N

NEWS ROCk,. RABIC STATION WRMs
108~ E* MAIN STREET* EEAROS'TUWAt IL 6,261F N

RACIO STATION MIAD, QUINCY, ILL* 62301 N

MLA V 0 ENCEP'T OS 11401CATEC

!S I'mLCPI5IIRBJY eatiCEPI BS I4iff
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C DISIRISUTICN -- EXTERNAL

ho

COPIES*

NE6S R0ICM, RAOIC STAlItN VVEL N
28 S. 4TH St, FEK1P. IL E1554

AR KAI SWANSGht SVIK NEWS N
C/O AUGUSIANA COLLEGE, ROCK ISLAND IL 61244

NEWIS ROCM, RADIC STATION W6CT N
1113 MAIN ST. FEORII IL 63606-1929-1529

NEWS ROC~v RADIC STATION 4),CL N
3641 PEAOQOwROCK RO, PEORIA IL 616041

NEVS ROOM* KHUR RADIC N
BURLINGTON IA 52601

NEWS ROOM, RADIC STATION KCLNI N
CLINTON I 52732

NEES ROCM9 KDTh N
DUBUQUEIGWA '90]1

NEkS ROOM9 KJKX RABIC N

KEOKUK IA 52632

NEWS ROOM gXi(It FCRT MADISCN I4 52627 N

NELS RCCM# WDHG N
OUaUQUE,ICN.A E2001

NJEWS RCC't KHtM RADIO N
htANNIBAL* NO 63401

ITHE lATEI.dDS JCURNAL# 666 SECLRI 11 eLEG N
319 N. FOURTH ST, Sr. LOUIS9 MO 631C4

MR GLE&N b JOhES, PO 8X 4f4 N
PENAdEFIN IL 61327

MR ROBERT SCHEARBUIONi 1795 E TERRACE CCURT N
PEORIA HEIGhTS IL 61614

-1 SI PCat 4OlVr 1 8R:'t;TL"O EXCEPT AS INOICATEC
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DISTAIGUTICN -- EXTERNAL -9
f

COPIES*

DON SCIRADERs ECK 111 N
DAKOTA IL 61010

MR JA4ES L * OLF, 511 S KICKAPOC CREEK ROAD N
PEORIA IL £1604

CAPT TOP EODAROE9 431 MISSISSIPPI ORIVE N

KEOKUK 14 !2632

M J V#OLF~E 512 ARLIGTON ORN

PARSHALLTGWN IA 501!8

MR JOHN GUMAN9 1239 U 74-1/2 STREET N
MINNEAIPOLIS Mh 5542C

NMR RICHARD E LAM13ERT9 161 N CON CORD L..CHANGEN

ST PAUL M& 5)G75

PR DONALD S SE'IFORD SR9 PC UOX 226 N

h~i&POR1 "A 550E5

4R VICTOR 6ENZEL, 2329 145TH ST EAST N
ROSEMOUNT MN 5!"W68

HENRY PECK, 534 BOCIKALTER N
NEW CARLIS L ChIO 4!344

RICHARC HOCPS, 425 RCGERS 18 N
MADISON WI 531C3-3711-3721

N= Notice of Availability Only
*SINGLE COPIES DIS7RIBU190 EXCEPT AS INDICATED

DISTRIBUTION -- INTERNAL

COiNANDER, US ARMY ENGINEER DISTRICT, ROCK ISLAND, ClOCK
TOWER BLDG., ROCK ISLAND, IL 61204-2004
AT: CENCR-DE C1NCR-PD-B

CZCR-kE CICR-PD-P
CZNCR-RD CNClCD
CEUCR-D.-D CENCR-OD
CEUCK-D-8 CZNCR-OD-S
03CR-PD C1VCR-Iw-c (3)
ClU1CR-PA CUiCR-PD-C
ClCR--OC CZNCR--D-P

4C
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