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PURPOSE AND SCOPE

1. The purpose of this appendix is to present the design criteria, engineering
methods and procedures that were used to provide the framework for the sediment
dredging, transportation, and placement in the CDF, and subsequent material
management of that dredged material. These four operations will be described in the
following sections. – Dredging of Sediment, Rehandling and Transportation of Dredged
Sediment Material, Dredged Material Placement and Dredged Material Management.
There is also a glossary of terms at the end of the appendix. While this appendix provides
an overview of the dredging and placement plan, a detailed dredging and placement plan
will be covered during the development of plans and specifications for the dredging
contract.

GENERAL

2. The bottom sediment of the Indiana Harbor and Canal project are contaminated
and are not suitable for open water disposal. A confined disposal facility (CDF) is needed
for containment.

3. The CDF is divided into three cells – southwest, southeast and north. Plate E-1
shows a plan view of the overall designed project site. The construction of the CDF will
be phased in over a period of two years. During the first year of the CDF construction,
the southwest cell dikes will be completed. A liner shall be installed on the interior sides
of all the southwest cell dikes to provide containment during the initial placement period.
In the second year, dredged material will be placed in the southwest cell while the dikes
are being constructed for the southeast and north cells. Dredged material will be placed in
the southeast and north cells during the third year, while the existing dredged material in
the southwest cell is managed to promote drying and consolidation. Placement of the
dredged material shall then alternate between the southwest cell one-year and the
southeast and north cells the following year over the next 8 years. No dredging will be
undertaken in the following or 12th year. Dredging and disposal shall subsequently be
completed on a 4-year cycle. This cycle will consist of rotating the disposal on an annual
basis between the three cells over 3 years followed by 1 year of no dredging in the fourth
year (see Table E-1). TSCA material, PCB dredged materials from Reaches 6 and 13 will
be placed in the southwest cell beginning in the 8th year and encapsulated with additional
non-TSCA dredged material in the 10th year. When the three cells are filled to capacity,
which would occur about the year 2033, the CDF will be capped with clay. For further
information regarding the “Dikes, Cap and CDF Layout”, see Appendix A.
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DREDGING OF SEDIMENT

General

4. Dredging at Indiana Harbor and Canal (IHC) will be performed using a closed-
bucket mechanical dredge.  The dredged material is to be loaded onto barges or scows
and then moved to the CDF rehandling area.

Description of the Dredging Operation

5. Available dredging technologies were examined and their feasibility for the
Indiana Harbor project was discussed in Appendix H (Dredging Technologies and
Impacts) of the Comprehensive Management Plan (CMP).  Based on this analysis, it was
determined to use a mechanical dredge, specifically a closed-bucket clamshell dredge.

6. Sediments excavated with a mechanical dredge are placed into a barge or scow.
The loaded barge or scow is transported to the CDF and is docked by the rehandling area.
Prior to transferring the dredged material from the barge or scow, excess water will be
decanted from the barge or scow and pumped or transported to the effluent treatment
facility.

7. Because of its location, at times there is a necessity to pass under the
Indianapolis Boulevard Bridge. There is no approved special regulation for the bridge
therefore it is to be manned at all times to provide for navigation. The bridge has a
vertical clearance in the closed position of 12’ above low water datum at the center of a
64’ wide span.

Description of the Dredging Quantities

8. Annual dredging quantities were developed with the aid of a computer model.
The model takes into account the sedimentation rates, bank sloughing and the dredging
volumes. In general, the model inputs a “Control” file, a file containing the geometry and
sedimentation rate of the reaches and the dredging plan file. The model then goes through
a series of accounting schemes to compute the changes in the elevation in each reach for
each year. Finally, the model outputs detailed yearly values into an output file (Table E-
2).  Table E-2 shows the estimated dredge material quantities based on dredging the
entire federal navigation project to authorized depth and dredging the listed berthing
areas to depths ranging from -22 feet LWD to -28 feet LWD.  All depths would also
include an average of one-half foot overdepth.  By the end of 2013, all of the navigation
and heavily polluted areas are dredged to project depth at least once.  After that, dredging
is continued until the CDF is filled.  For a complete discussion of dredge material
quantities and associated assumptions, see Appendix Q of the CMP.
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Discussion of Mechanical Dredging

9. Mechanical dredging is especially suited to CDF disposal because it minimizes
the amount of water disposed.  The less water associated with the sediments, the less
water has to be collected and treated at the effluent treatment system near the disposal
site.

10. This dredging method can work at high production rates, removes both fine-
grained sediment and debris, is able to work in close quarters and around bridges, and
requires equipment readily available on the Great Lakes.  The clamshell dredge is used to
excavate soft or cohesive sediments and is especially useful for deep digging and
dredging in close quarters (USACE, 1969).  Historically, it is the only dredging method
used at IHC according to available records.

11. Mechanical dredges will cause sediment resuspension.  The physical force of
the bucket impacting the bottom and the loss of sediments as the bucket is raised through
the water column and emptied into a scow will cause sediment resuspension.  The
standard clamshell was modified by the Japanese to reduce sediment resuspension.  The
modified bucket, referred to as a closed-bucket, has been demonstrated to reduce
sediment resuspension by 30 to 70 percent (Barnard, 1978).  This inexpensive
modification involves the welding of plates on the top of the bucket and gaskets or seals
on the sides to reduce the loss of sediments as the bucket is raised and moved over the
scow.  When used by an experienced operator, the amount of sediments resuspended by a
closed-bucket clamshell can be reduced to levels similar to those obtained by a hydraulic
dredge.

12. Based on the discussion in Appendix H of the CMP, several environmental
controls are recommended for the IHC dredging.  These controls include the use of
closed-bucket clamshells to reduce the resuspension of sediments, as previously
discussed; deployment of oil booms when oil slicks are produced by the dredging; and
use of adsorbents to remove oil and grease contained by the oil booms.  The sorbent
materials will be disposed with the dredged materials as appropriate.

13. Other dredging methods are not excluded from later consideration and use at
IHC, if these methods can be made to transport sediments at near in-situ water contents,
as is the case for mechanical dredging.  The Corps will continue to research innovative
dredging equipment, and demonstrations of such equipment by the Corps may also be
possible.  When comparing the cost of mechanical dredging to other methods, the
effluent treatment cost needs to be included with the dredging cost for overall analysis.
Even though another dredging method may be less expensive, the combined dredging and
treatment costs could be greater due to the additional water generated during the dredging
process.

Personal Safety
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14. A safety issue that has been considered in this project is the level of Personal
Protective Equipment (PPE) necessary for the workers.  As discussed in the CMP, it is
considered that Level C will be required during the initial stages of the project for all
workers involved in sediment dredging, hauling, truck unloading, and sediment handling
operations.  Acceptable air monitoring results may lead to the relaxation of the PPE
requirements for all except those who are subject to potential skin contact with the
sediment and are required to wear chemical resistant suits.  A very limited probability
exists that Level B PPE may be required at some time during the project.  Refer to
Appendix S (Safety and Health Considerations) of the CMP for a description of the PPE
levels and requirements.

REHANDLING AND TRANSPORTATION OF DREDGED SEDIMENT
MATERIAL

General

 15. The dredged sediment material needs to be transferred from the barges/scows
for transportation overland to the CDF. The transfer from the barges/scows to trucks
occurs in the rehandling area and transport by the trucks to the unloading sites within the
CDF is via the haul roads constructed on top of the dikes.

Rehandling of Dredged Material

16. At the CDF rehandling area, the dredged material will be loaded into trucks
from the barges/scows (Plate E-2). A crane or a clamshell can be used for the loading
procedure but provisions must be made to contain and control any spills. The specific
transfer system and the associated docking facilities will be proposed by the contractor
and is subject to approval by the contracting officer.

Structural Features of the Docking Facilities

General

17. The project structural feature consists of the slab design that will support the
operation of a crane, clamshell or other material handling equipment such as a hopper.
Any spilled contaminant will be contained within the slab by a curb along its perimeter
and drained into a sump.  The contaminant will be treated at the adjacent facility before
release back to the canal. For details see plates E-3 and E-4.  The specific transfer system
and location of the crane operation shown may be revised during design of plans and
specifications to optimize crane operation and to reduce the possibility of spillage outside
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the rehandling area.  For calculations, see Attachment E-1.

Structural Analysis and Design

18. The slab was designed using current Corps of Engineers and Industry
standards. To avoid loading the existing steel sheet pile wall, the 1-1/2 foot thick slab, 50’
x 180’ with 3’-1” deep grade beams, will be founded on vertical H-piles. The slab is
placed central relative to the CDF and is located near the bank for loading access. The
slab will support its own weight plus the hopper weight as dead load. In addition the live
load will be the lifted load plus the crane weight of 198 kips. Soil profile expected will
consist of silty sand, silty clay and sand as shown in Appendix C. The parameters of this
soil were developed by the Geotechnical Branch of the Chicago District. The slab will be
designed with grade beams following the requirements of the ACI code during
preparation of plans and specifications. The H-piles will be designed following the
guidance of EM1110-2-2906, Structural Design of Pile Foundation by the Corps of
Engineers.

19. Docking Facility: The existing steel sheet pile wall appears to be cantilevered
PZ35’s with no evidence of tiebacks and is assumed to be in good condition. Timber
fenders, three rows of 12” x 12” x 200’-0”, will be installed along the existing steel sheet
pile channel wall to provide bumpers for the barge during berthing.

Transportation of Dredged Material

20. Trucks will transport the dredged material to the CDF by use of haul roads
placed on the perimeter dikes of the CDF as well as haul roads on top of the interior and
sub-cell dikes. Alternate methods of transport, such as use of a conveyor system or
pumping through pipes, may be considered during the detailed design phase. Once placed
in the CDF, the dredged sediment material will be managed to promote drying and
consolidation.

21. Access ramps constructed at a 10% grade will provide vehicle access to the
haul roads on top of the dikes. The ramps will be constructed along the side of the
southwest cell perimeter dike wall. Each access ramps will handle 1-way traffic. One
ramp will be designated for traffic onto the top of the dike walls and one ramp will be for
traffic off the top of the dike walls. A crossing over the storm-water ditch will connect
the access ramp to the haul road in the southern portion of the site (Plate E-5).

22. The dike top width will be 25 feet, sufficiently wide enough for one-way haul
traffic. Compaction of the haul roads shall be accomplished by utilizing the trafficking of
the haul and dredged sediment handling equipment. Subgrade material consisting of
gravel or some similar material shall be placed on the surface for stability.
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23. To prevent dusting and wind erosion of the haul roads, a water truck or
something similar can periodically water the surface of the dry material. This should limit
the amount of blowing material. If needed, similar controls can be used on the dikes. The
watering process should be sufficient to prevent dusting but not excessive as to cause
additional ponding.

DREDGED MATERIAL PLACEMENT

General

24. Placement of the dredged material is designed to facilitate the decanting of the
water so that maximum storage benefits can be derived from the CDF. This includes
increased capacity and supplying dry material to use for sub-cell dike wall construction.

Placement

25. Dredged material will be placed in the CDF in lifts of approximately 3 feet
(Plate E-6). Such limited lifts will promote greater efficiency of the natural
drainage/drying processes and greatly enhance potential gains in CDF capacity through
consolidation. To allow for natural drying/drainage, not more than one 3-foot lift will be
placed in a cell during any placement period. This placement period will be that portion
of the cycle designated for dredged sediment material placement in a particular cell.
During non-dredging periods, this 3-foot limit will allow sufficient time for that placed
lift to dry. Lifts will continue to be placed until 3 to 4 feet of freeboard remained, at
which time the perimeter/containment dikes will be raised. An estimate of anticipated
annual dredging requirements for the period of analysis is given in Table E-2).

26. During operation and placement of material in the CDF, the freeboard above
the elevation of material in the CDF must be kept at an elevation to contain a 100-year
24-hour storm event. The rainfall for a 100-year 24-hour event is 7.12 inches taken from
Illinois State Water Survey Bulletin 71. The rainfall will require 75 acre-feet of storage in
the CDF to contain the water without overtopping. 75 acre-feet correlates to
approximately 1.0 foot of freeboard. The most critical periods for storage will be when
the CDF is almost full with storage at a minimum. This occurs at two periods during the
operation and maintenance. The first occurs at the end of filling the stage I dikes and
before the stage II dikes are constructed. At the end of stage I, the whole CDF must have
a minimum uniform freeboard of 1.0 feet. The freeboard is in addition to the height of the
dredged material (both sediment and water). The second critical period occurs at the end
of filling the CDF and prior to capping. Again, the CDF must have a minimum uniform
freeboard of 1.0 feet. Storage capacity/freeboard will have to be maintained during the
final filling stage, during the capping stage, and while the surface drainage system is
being constructed.  During the initial phase of the project, while the CDF is being
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constructed, the site will drain as it has historically.  After the CDF is constructed and
prior to the placement of any dredged material, if necessary, pumps will be utilized to
remove excess water.  Drainage within the CDF will not require treatment until after
dredged material is placed.  Drainage that occurs outside of the CDF does not require
treatment and will be discharged directly to the canal through the perimeter ditch.  Final
construction shall be sequenced so that storage capacity can be decreased as the 3-foot
clay cover is installed and run-off is directed into the drainage system. Sequencing shall
continue until coverage is complete.

27. The first placement of dredged material shall be placed on the bottom of the
CDF. Subsequent lifts from future cycles will either be placed on the bottom if possible
or dumped from the edge and mechanically distributed if necessary. Each cell shall be
graded towards a decant structure to aid in dewatering the dredged material (Plate E-7).
Further placement will begin at the high end of each cell and if possible continue towards
the decant structure. It is recommended that the underdrainage system should be
constructed prior to or at the same time as the initial placement. See the Dredged Material
Management section for further details. To aid in the placement of material and to
prevent degradation of haul road edges, short spur dikes (approximately 20’ long) shall
be constructed as needed off of the haul road (Plate E-8).

DREDGED MATERIAL MANAGEMENT

General

28. The management techniques include dividing the three main cells into sub-
cells, decanting of the water off of the dredged sediment material, trenching, and an
underdrainage system. These are described in the following sections. Decanting the water
promotes consolidation of the material therefore increasing the CDF storage capacity.
Decanting the water and managing the dredged material also produces dry material that is
available to construct new dikes (sub-cell) and maintain and raise existing ones (interior
and sub-cell).

Dredged Sediment Properties

29. There are two WES reports which characterize the dredged sediments from
Indiana Harbor. These are:

1. WES, Aug. 1997, “Disposal Alternatives for PCV-Contaminated Sediments
from Indiana Harbor, Indiana”  Vol. I and Vol. II, Misc. Paper EL-87-9,
Vicksburg, Miss.

2. WES, Oct 1997, “Transmittal of Results of Soil Tests, Indiana Harbor, ECI
site “ Letter Report, Vicksburg Miss. (see appendix C for this reference)
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30. Reference 1 characterizes the sediment as a silty clay (CH). A previous
laboratory report is referenced which is reported to have given a similar classification.
Reference 2 characterizes the material as a sandy silt (MH). The sediments at the Indiana
Harbor CDF site are fine grained, i.e. silt and clay.

31. The only strength parameters can be found in reference 2. The strength tests
conducted were consolidated, undrained tests. It was determined that strength testing was
not possible for densities less that 80 percent of the standard proctor densities. Two
conditions were looked at; 80% and 100% relative density. The strength obtained were as
follows:

                @80 percent relative density –
                  γ = 106 pcf                   φ = 15°     c = 0.27 TSF
                   γ = 106 pcf                   φ’= 35°        c’= 0.1 TSF
             @100 percent relative density  -
                   γ =  113 pcf                  φ = 13.4°     c= 0.63 TSF
                    γ =  113 pcf                 φ’ = 40°       c’= 0 TSF

32. If good CDF management practices for the CDF dredge sediments are
assumed then most of the primary settlement in the CDF will be complete and the 80
percent relative density should be achievable. With additional work 100 percent standard
proctor density can be achieved. This material can then be harvested and placed in lifts to
construct the interior dykes. These dykes will be raised as required as the subcells are
filled

33. The amount of consolidation in the CDF due to the weight of the dredged
sediments was computed, and the calculations are attached (E – 2). The analysis was
performed for 35 foot and 28 foot thick deposits. No crown on the CDF was assumed
since the cap configuration detail had not been finalized at the time the analysis was
completed.  Settlement was estimated at 7.4 feet (21%) and 5.4 feet (19%) respectively.
These calculations should be conservative values on which to determine site life. No
additional testing of the dredged material is anticipated at this time.

Sub-Cell Dike Construction

34. Each of the three main cells is sub-divided into sub-cells. Each sub-cell is
graded towards a decant structure located along a perimeter wall.

35. Each main cell is divided into sub-cells by constructing sub-cell dike walls
connecting to the three main cell’s (the north cell, southwest cell and the southeast cell)
perimeter dike walls. The sub-cell dikes are constructed using dried dredged sediment
material.
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36. Sub-cell dike construction shall commence in the period prior to the next
cycle of material placement. Dry dredged material will be used to construct the sub-cell
interior dikes. Initial sequencing shall follow that given for the perimeter dikes. While the
existing dredged material in the southwest cell is managed to promote drying and
consolidation in year 7 (Table E-1), sub-cell dikes shall be constructed in the southeast
and north cells. Construction of the sub-cell dikes will then alternate between the
southwest cell one-year and the southeast and north cells the following year over the next
4 years. No dredging will be undertaken in the following or 12th year. Interior sub-cell
dike construction will subsequently be completed on a 4-year cycle until the three cells
were filled to capacity, which will occur about the year 2033, then capped with clay.
During the inactive periods (non-dredging years and drying periods) in each cell, existing
dikes will also be maintained and upgraded with dried dredged material taken from areas
adjacent to the dike alignment. One option for the sub-cell layout is shown in Plate E-9).

37. Seeding of exposed slopes should be done as needed to also help reduce the
effects of wind erosion and dusting. Any growth, which might cause interruptions to
flow, shall be removed prior to the next disposal operation cycle.

Decanting

38. Once the dredging operation period is completed and in conjunction with the
trenching described below, ponding water must be removed to promote drying and
consolidation of dredged material during the drying period of the cycle. The stop logs in
the decant structure shall be removed one row at a time to slowly decant the ponded
water (Plate E-10). A row of stop logs shall not be removed until the water level is drawn
down close to the structure’s crest and outflow is low. This process will be continued
during the drying period until the decanting is completed. It is desirable to eventually
remove the stop logs below the dredged material surface so that rainwater can drain from
the area. These stop logs shall be removed only after the material has consolidated
sufficiently so that it will not flow from the cell. If it does, the logs shall be replaced. In
the final stages of decanting the ponded water, notched stop logs may be placed in the
decant structure, allowing low flow for slow removal of surface water. Prior to the
placement of the next level of dredged material, stop logs shall be replaced to the
appropriate height.

39. Liquid collected at a decant structure will drain by gravity through pipes to a
central sump. From the central sump, the liquid will be pumped to the equalization basin
and then to the treatment facility prior to discharge to the canal. A 2’ riser pipe is to be
used for inclined installation of a submersible motor pump. The pump is located at the
bottom of the riser pipe shaft and because of its weight requires no additional anchoring.
Connected to the pump is a flexible hose. The decanted water is then pumped through the
hose, from the bottom of the decant structure, and out of the riser. The hose can then be
either connected to a portable tank on top of the perimeter dike wall or fed over the
perimeter dike wall and into a coupling on the dewatering well piping system near the
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exterior toe of the dike.  Plate E-11 shows a cross-section of the piping system. For
further details of the treatment system see appendix D.

Trenching and Underdrainage System

40. A combination of perimeter trenches, parallel interior trenches and a gravity-
assisted underdrainage system will assist the dewatering process. All piping and trenches
will direct the water to and tie into the decant structure located in each sub-cell.

41. The equipment used can be amphibious vehicle(s), dragline(s) or pontooned
backhoe(s). In areas on soft to very soft ground, low ground pressure versions of
construction equipment should be used. The manner described in the next few paragraphs
can be adapted for any of the above vehicles since no specific guidance regarding the
selection of equipment is available. The exact method for performing the work will be
proposed by the contractor and is subject to approval by the contracting officer.

42. The underdrainage system will be installed on the base of the cell. The system
shall consist of perforated drainage pipe surrounded by a suitable filter. The piping
system should bisect the sub-cell starting from the decant structure to the high side of the
sub-cell (see Plate E-12 for layout within the trench system and Plate E-10 for pipe cross-
section). As considered necessary, piping may be incorporated into the dredge material as
the elevation of the cell is raised to expedite drainage.

43. Immediately upon completion of placement of that cycle’s 3-foot lift within a
cell, a wide and shallow perimeter trench shall be dug. The trench shall be lower than the
surrounding dredged material. The appropriate depth will depend on the dredge sediment
material properties. Initial dredged sediment material should be placed on the dikes to
dry. The trenches will allow the dredged material near the trench edge to dry slightly
faster than material located farther out in the cell and a crust will form. As the crust
thickness grows, the ditches shall be dug to deeper depths. Drying times will vary and
depend on the weather conditions and the dredged material properties. The second phase
of the trenching shall be to a greater depth than the first. Again, the appropriate depth will
depend on the weather conditions and the dredged material properties. Subsequent phases
shall be continued as needed. This repeated trenching will cause progressively more crust
development from the perimeter dikes towards the cell interior. After an appropriate
minimal crust thickness has formed because of the perimeter trenching, trenches shall be
constructed towards the interior using the same shallow trench technique. The trenches
shall be placed parallel to each other and constructed so that runoff is directed to the
perimeter trenches. Trenches shall be spaced so that the maximum effect of the rapid
precipitation runoff and increased rate of evaporation can be taken advantage of.
Trenching shall be constructed so that the water is directed into the decant sump. One
option for the perimeter and interior  trenching scheme is shown in Plate E-12.  Perimeter
trenches would be constructed parallel to the dikes leading to the decant structures.
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Interior trenches would then be placed in a V-shaped pattern to take advantage of the
slopes created by the grading.
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ATTACHMENT E - 1

Structural Analysis Calculations
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ATTACHMENT E – 2

Backup for Estimate of the Dredged Sediment Consolidation
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______________________________________________________

Glossary

Cell – One of three major areas that divide the CDF into a north portion, a south-east portion and
a south- west portion. Dikes that define these areas are constructed out of off-site material.

Sub-cell – Subdivisions of the three major areas (north cell, east cell and west cell) used for
dredge material management. Each sub-cell dike wall is constructed of dried dredged material
on the interior of the sub-cell. On the perimeter, the sub-cell utilizes the surrounding perimeter
wall(s). Sub-cell is graded towards a decant structure located on a perimeter wall.

Perimeter Dike – Those dikes running around the perimeter of the CDF and built with 1:1 sides
on their interior (facing into the CDF) face, 3:1 sides on their exterior (facing out from the CDF)
face and 25’ top widths. They are constructed of off-site material.

Interior Dike – The two cross dikes that are constructed from on-site material and are used to
define the southwest cell with the western perimeter dike. They are built with two 3:1 sides and
25’ top widths.

Sub-cell Dike – Interior dikes that are constructed out of available dried dredged sediment
material and have two 3:1 sides and 25’ top widths.

Decant Structure – A structure located in a sub-cell designed to assist in dewatering the cell.
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PLATES & TABLES

Table E - 1 Dredging Placement Plan

Dredge Placement Plan Projected
Fill Height
(ft)

Differential Volume
(1000 CY)

Total Volume
(1000 CY)

Year 1 SW-cell dikes constructed
Year 2 Dredge material placed in SW-cell, dikes

constructed for SE-cell & N-cell
128 128

Year 3 Dredge material placed in SE-cell & N
cell

3 295 423

Year 4 Dredge material placed in SW-cell 134
Year 5 Dredge material placed in SE-cell & N

cell
6 306 863

Year 6 Dredged material placed in SW-cell 140
Year 7 Dredge material placed in SE-cell & N

cell
9 318 1,321

Year 8 Dredged material placed in SW-cell (Cell filled with
TSCA sediment)

146

Year 9 Dredge material placed in SE-cell & N
cell

12 330 1,798

Year 10 Dredged material placed in SW-cell (TSCA capped
with existing sediment)

153

Year 11 Dredge material placed in SE-cell & N
cell

15 342 2,292

Year 12
Year 13 Dredged material placed in SW-cell 159
Year 14 Dredged material placed in SE-cell 159
Year 15 Dredged material placed in N-cell 18 196 2,806
Year 16
Year 17 Dredged material placed in SW-cell 160
Year 18 Dredged material placed in SE-cell 160
Year 19 Dredged material placed in N-cell 21 194 3,320
Year 20
Year 21 Dredged material placed in SW-cell 152
Year 22 Dredged material placed in SE-cell 152
Year 23 Dredged material placed in N-cell 24 193 3,817
Year 24
Year 25 Dredged material placed in SW-cell 154
Year 26 Dredged material placed in SE-cell 154
Year 27 Dredged material placed in N-cell 27 195 4,320
Year 28
Year 29 Dredged material placed in SW-cell 156
Year 30 Dredged material placed in SE-cell 156
Year 31 Dredged material placed in N-cell 30 198 4,829

Key:
SW-Cell =
Southwest Cell
SE-Cell =
Southeast Cell
N-Cell =
North Cell
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Table E - 2 Revised Q-A-4

Estimated Dredge Material Qunatities by Channel Reach in Thousands of Cubic Yards (note 3)

Federal Channel Berthing Areas PCB Hot
Spot

Berthing Areas PCB Hot Spot

Reach 1 Reach 2 Reach 3 Reach 4 Reach 5  Reach
6

Reach
7

Reach 8 Reach 9 Reach
10

Reach 11 Reach 12  Reach 13 Reach R03 Reach R04 Reach R05 Reach
L05

Reach R06 Reach
L06

Reach R07 Reach 08 Reach
L11

Reach U13 Yearly Totals

Outer Harbor
Approach Channel

Anchorage & Maneuver
Channel

Canal
Entrance
Channel

Inner Harbor Channel Lake George Branch Calumet
River Branch,
Lower Reach

Inland Steel
Hopper & Stone
Docks

Inland Steel Dock
No. 4 & Adjacent
Dockface

Inland Steel
Dock No. 2

LTV Steel
Ore Dock

Inland Steel
Consent Decree
Dockface

PCB Hot
Spot

Inland Steel
Dock No. 3

Inland Steel
Consent Decree
Dockface

Amoco
Dock

Calumet River
Branch, PCB

(1,000 CY)

1999 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2002 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2003 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2004 0 0 0 0 0 0 0 0 0 0 0 0 0 0 126.5 0 0 0 0 0 0 0 0 127
2005 0 0 99.9 0 0 0 0 0 0 0 0 0 0 189.4 0 2.8 0 0 0 0 0 0 292
2006 0 35.3 0 71.5 0 0 0 0 0 0 0 0 0 0 18.7 0 4.3 0 0 0 0 0 0 130
2007 0 106 0 137.1 0 0 0 0 0 0 0 0 0 5.5 36 4.8 8.2 0 0 0 0 0 0 298
2008 0 48.3 10.5 45.1 0 0 0 0 0 0 0 0 0 12.9 11.7 1.7 2.7 0 0 0 0 0 0 133
2009 20.5 78.6 43.2 97 0 0 0 0 0 0 0 0 0 28.4 25.7 3.7 5.9 0 0 0 0 0 0 303
2010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9.1 0 0 0 126.2 135
2011 0 0 0 0 0 0 0 33.3 34.4 0 0 28 102 0 0 0 0 4 0 0 105.7 2.2 0 310
2012 0 0 0 0 0 0 0 48.8 0 0 0 36.4 0 0 0 0 0 0 5.3 0 0 0 48 139
2013 0 12.3 0 0 0 0 5.3 45.7 69.2 9.5 42.7 13.8 68.9 0 0 0 0 3.2 0 8 33.5 3 0 315

Sum 20.5 280.5 53.7 450.6 0 0 5.3 127.8 103.6 9.5 42.7 78.2 170.9 46.8 408 10.2 23.9 7.2 14.4 8 139.2 5.2 174.2 2,180
2014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2015 27.1 38.2 14.4 33.3 8.4 0 0 0 0 0 0 0 0 9.5 8.6 1.2 2 0 0 0 0 0 0 143
2016 26.3 35.3 16.6 31.3 11.7 0 0 0 0 0 0 0 0 9.2 8.3 1.2 1.9 0 0 0 0 0 0 142
2017 33.7 41.1 23.1 40.2 15 0 0 0 0 0 0 0 0 11.8 10.6 1.5 2.4 0 0 0 0 0 0 179
2018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2019 25.5 36.1 20.9 30.4 11.3 0 0 0 0 0 0 0 0 8.9 8.6 1.2 1.8 0 0 0 0 0 0 145
2020 26.3 34.6 20.5 31.3 11.7 0 0 0 0 0 0 0 0 9.2 8.3 1.2 1.9 0 0 0 0 0 0 145
2021 33.7 41.1 24.4 41.1 15 0 0 0 0 0 0 0 0 11.8 10.6 1.5 2.4 0 0 0 0 0 0 182
2022 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2023 25.5 36.1 21.4 31.3 11.3 0 0 0 0 0 0 0 0 8.9 8 1.2 1.8 0 0 0 0 0 0 146
2024 26.3 35.3 20.9 31.3 11.7 0 0 0 0 0 0 0 0 9.2 8.3 1.2 1.9 0 0 0 0 0 0 146
2025 23 27.4 16.1 22.5 8 0 0 17.5 54.2 0 0 0 0 6.3 5.7 0.8 1.3 0 3.9 0 0 0 15.9 203
2026 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2027 31.2 32.5 19.2 31.3 11.7 0 0 1 0 0 0 0 0 9.2 8.3 1.2 1.9 0 0 0 0 0 0 148
2028 18.9 22.4 13.1 15.7 5.9 0 0 45.6 0 0 0 0 15 4.6 4.1 0.6 0.9 2.4 0 6.3 25.3 2.3 0 183
2029 17.2 18.8 10.9 15.7 5.9 0 0 0 0 17.5 46 22.6 0 4.6 4.1 0.6 0.9 0 0 0 0 0 0 165
2030 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2031 29.6 29.6 17.4 31.3 11.7 0 7.6 0 0 0 0 0 0 9.2 8.3 1.2 1.9 0 0 0 0 0 0 148
2032 18.9 20.9 12.6 15.7 5.9 0 0 0 0 0 0 0 26.7 4.6 4.1 0.6 0.9 0 0 0 0 0 0 111
2033 17.2 18.8 10.9 15.7 5.9 27.5 7.2 33.7 39.3 0 0 0 0 4.6 4.1 0.6 0.9 0 0 0 0 0 0 186
2034 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2035 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2036 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2037 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2038 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2039 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2040 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2041 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2042 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2043 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2044 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2045 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2046 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2047 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2048 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2049 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sum 380.4 468.2 262.4 418.1 151.1 27.5 14.8 97.8 93.5 17.5 46 22.6 41.7 121.6 110 15.8 24.8 2.4 3.9 6.3 25.3 2.3 15.9 2,370
Reach
Totals

400.9 748.7 316.1 868.7 151.1 27.5 20.1 225.6 197.1 27.0 88.7 100.8 212.6 168.4 518.0 26.0 48.7 9.6 18.3 14.3 164.5 7.5 190.1 4,550

note 1 note 2
Notes: 1 - Includes both berthing areas and Consent Decree dockfaces.

2 - Includes both Berthing areas and Consent Decree dredging.
3 - Source: Appendix  Q  Addendum, Sedimentation Investigation and Dredging Plans




































