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INDIANA HARBOR AND CANAL MAINTENANCE
DREDGING AND DISPOSAL ACTIVITIES

DESIGN DOCUMENTATION REPORT (DDR)

GENERAL
Prior Studies and Reports

1. Thefollowing prior navigation reports for disposal of contaminated sediment within
Indiana Harbor and Canal include:

2. In 1975, the Chicago District began to formulate an economically feasible and
environmentally acceptable plan for disposal of dredged materials from the Indiana
Harbor and Cana (IHC). This effort included four distinct phases of plan formulation.
On December 7, 1992, the District presented a briefing to representatives of the
Headquarters, U.S. Army Corps of Engineers (HQUSACE), on the results of the plan
formulation completed up to that time. The HQUSACE subsequently recommended that
the Chicago District submit a draft Comprehensive Management Plan (CMP) Report on
the IHC dredged material disposal issue, as a decision document. That guidance was
contained in a CECW-LM 2d Endorsement, dated January 25, 1993, on a CENCC-PP
basic Memorandum, dated October 30, 1992, subject: Indiana Harbor and Canal
Confined Disposal Facility (CDF) Policy Issues.

3. OnMay 17, 1993, the District Engineer briefed the Acting Assistant Secretary of the
Army for Civil Works [ASA(CW)]. In a Memorandum to the Director of Civil Works,
dated May 21, 1993, the Acting ASA(CW) provided further guidance regarding prepara-
tion of the CMP Report, primarily concerning Resource Conservation and Recovery Act
(RCRA) liahility and cost sharing issues.

4. A draft CMP Report, dated June 1993, was prepared in response to the Acting ASA
(CW) and HQUSACE guidance. A Feasibility Review Conference on this report was
held in September 1993 at HQUSACE. Representatives of the ASA(CW), the
Washington Level Review Center, the HQUSACE, the North Central Division, and the
Chicago Didtrict attended the conference. The results of this conference were
summarized in a CENCC-DDE(PM) Memorandum for Record (MFR), dated October 12,
1993, subject: Feasibility Review Conference - Comprehensive Management Plan, IHC
Maintenance Dredging and Disposal Activities, which was furnished to the Acting
ASA(CW) and HQUSACE. Subsequent guidance to the District Engineer on revisions to
be made in the CMP Report before its distribution for public and agency review was fur-
nished in a CECW-LM memorandum, December 20, 1993, subject: Project Guidance
Memorandum for the Comprehensive Management Plan, IHC Maintenance Dredging and
Disposal Activities.



5. TheFinal CMP Report dated January 1999 incorporated the guidance provided in the
CECW-LM December 20, 1993 memorandum. The report consists of amain Feasibility
Report, aFinal Environmental Impact Statement (FEIS) and supporting appendices.

PURPOSE AND SCOPE

6. The bottom sediments in the IHC are contaminated and not suitable for open water
disposal in Lake Michigan, nor are they suitable for unconfined upland disposal or
beneficial use. The purpose of this project is to dredge and dispose of heavily
contaminated sediment from within and adjacent to the Federal navigation project. The
purpose of the DDR is to prepare a design that will create a Confined Disposal Facility
(CDF) to contain the dredged sediment and function in the capacity to meet RCRA
features of closure and corrective action for the existing Energy Cooperative Industries
(ECI) site.

7. The scope of the Design Documentation Report (DDR) isto prepare a design of the
selected plan in the CMP. The selected plan in the CMP is the Cooperative Dredging
Plan. Thelevel of detail for the DDR design will support the M-CACES cost estimate
presented, and the Project Cooperation Agreement (PCA). In general, the level of design
detail for certain features of the project are sufficient to proceed to Plans and
Specifications. For some of the features in-progress documentation design will be
required . The supporting technical analysis for hydrology and hydraulics, environmental
engineering, geotechnical, structural, mechanical, and civil design along with a detailed
cost estimate are presented in ten appendices. A. DIKES AND CDF LAYOUT; B.
GROUNDWATER PROTECTION; C. SUMMARY OF GEOTECHNICAL
INVESTIGATIONS; D. EFFLUENT TREATMENT SYSTEM; E. DREDGING AND
PLACEMENT PLAN; F. RAILROAD RELOCATION; G. MONITORING PROGRAM
INCLUDING RCRA/TSCA; H. COST ENGINEERING; |. HTRW; and J. REAL
ESTATE.

8. The CMP/EIS was reviewed throughout the Corps hierarchy, including LRD,
HQUSACE, and ASA(CW). Since the fina CMP was completed in January 1999 there
have not been any changes in design features. This DDR is a technical document and
does not contain formulation issues. The in-progressdesign documentation will
continue for some of the required project features. Additional design documentation will
be prepared for the Dikes and CDF Layout, Groundwater Protection Plan, Effluent
Treatment System, Dredging and Placement Plan, and Monitoring Program including
RCRA/TSCA elements.

9. TheDDR design is prepared in conformance with the approved CMP Cooperative
Dredging Plan. The plan is supported by the local sponsor, East Chicago Waterway
Management District, and will be constructed on property owned by the local sponsor.



PROJECT DESCRIPTION
Authorizations

10. Indiana Harbor and Canal (IHC) is an authorized Federal navigation project located
in East Chicago, Indiana. The original authorizing document was H. Doc. 1113, 60"
Cong., 2d Sess,, taken from the River and Harbor Acts of 1910. Project features include
breakwaters at the harbor entrance and a deep-draft navigation channel.

Location

11. Indiana Harbor is located in East Chicago, Lake County, Indiana, as shown on Plate
1. Itison the southwest shore of Lake Michigan, 4-1/2 miles east of the Indiana-Illinois
State line and 17 miles from downtown Chicago. Indiana Harbor has an entrance channel
and outer harbor protected by breakwaters, and an inner harbor. The inner harbor
consists of the Indiana Harbor Canal and its two branches. The main channel extends
from the lakeward E. J. & E. Railway Bridge to the Forks, a distance of 7,400 feet. Near
The Forks, there is a small turning basin located on the southeast side of the cana about
600 feet lakeward of Canal Street. From The Forks, the Lake George Branch extends
west for a distance of 6,800 feet and the Calumet River Branch extends south for about 2
miles where it joins the Grand Calumet River (GCR).

12. The Confined Disposal Facility (CDF) will be constructed on local sponsor property.
The CDF site consists of about 164 acres of land formerly occupied by an oil refinery
owned by Atlantic Richfield Company and subsequently acquired by Energy Cooperative
Industries (ECI) as shown on Plate 2. The site is adjacent to the Lake George Branch of
the IHC to the south and Indianapolis Boulevard to the east. ECI filed for bankruptcy in
1981 and abandoned the site. 1n 1989, the city of East Chicago became the owner of the
ECI site as payment for back taxes owed by ECI. In 1994, the property was transferred
to the current local sponsor, the East Chicago Waterway Management District
(ECWMD).

Description of the Cooperative Dredging Plan
Overview

13. The plan includes construction of a CDF on a portion of the ECI property, the site of
aformer petroleum refinery that currently has open RCRA status. Use of this site for the
CDF is contingent upon the construction of specific RCRA closure and corrective action
features. These RCRA features will be integral aspects of the CDF construction. The
CDF will act asthe final RCRA cap for that portion of the ECI site upon which the CDF
is constructed.

14. The plan further provides for maintenance dredging of contaminated channel
sediments by closed-bucket or environmental bucket mechanical dredging equipment
with disposal of the dredged material in the CDF. Dredging will be undertaken



throughout the IHC Federal navigation project to authorized project depths and widths.
Dredging will also be completed in the appropriate berthing areas outside of the
authorized channel limits at non-Federal expense to provide depths commensurate with
those in the Federal channel. Space in the proposed CDF could also be allocated to
accommodate dredged materials from the Inland Steel Company Consent Decree
sediment remediation activities and other similar activities that might be required by the
U.S. EPA or IDEM aong the IHC. Use of the proposed CDF will be limited to disposal
of dredged materials from the Indiana Harbor Canal/Grand Calumet River IHC/GCR.)
The CDF is not intended to be used for disposal of dredged materials from other harbors
or waterways in Indiana or other Great Lakes states.

15. In 1998 the USEPA published final rulemaking on the Toxic Substances Control Act
(TSCA) and Resource Conservation & Recovery Act (RCRA). These two rulemakings
each include language addressing dredged material. The potential ramifications with
respect to this project are unclear at thistime. The rulemakings could impact the project
with respect to characterization requirements associated with the presumptively
hazardous sediments located in the south corner of the Anchorage and Maneuvering
Basin, and sediment located outside the Federal channel (discussed on page E-13 of the
CMP). Characterization of project sediment will be conducted prior to dredging. Since
the dredging project will not begin prior to year 2005, additional sampling at this time
will be of limited value. The results of sampling will be more representative if the
sampling occurs at atime closer to the actual dredging. The intent of this sampling will
be to evaluate worker health and safety concerns, to confirm TSCA sediment volumes
and locations, and to determine hazardous characteristics, if at that time it is determined
to be appropriate and required. Note that requirements at the time of actual dredging may
be different, due to the incorporation of the new rulemaking, which could change the
conclusions reached in the Comprehensive Management Plan (CMP), specifically
addressed on pages 15-16, 89 and 114 concerning thisissue. Furthermore, the sediment
characterization plan(s) will be reviewed and approved by both IDEM and USEPA.

RCRA-Related CDF Aspects

16. The ECI property parcels are shown on Plate 3, and the CDF plan is shown on Plate
4. Parcdl | of the ECI site previously housed the RCRA hazardous waste units. These
structures were razed along with the rest of the above ground structures, but were never
closed in conformance with the RCRA regulations. Due to the ubiquitous nature of the
on-site contamination on this Parcel, the Indiana Department of Environmental
Management (IDEM) determined that closure in-place will be most appropriate for the
area which previously housed the hazardous waste units. The in-situ closure design for
Parcel | will include a cutoff wall, a gradient control system consisting of groundwater
extraction wells, which will maintain groundwater flow into this portion of the CDF, and
an overlying 3-foot compacted clay cap with a hydraulic conductivity of 107 cm/s. The
compacted clay cap will be placed on the existing surface and will overlie Parcel 1. The
cutoff wall will extend approximately 33 feet from the ground surface into underlying
clay till unit. The United States Environmental Protection Agency (US EPA) has
determined that construction of these components will also address the corrective action
requirements for Parcel |. These RCRA closure and corrective action components have
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been incorporated into the proposed CDF design. Once constructed, Parcel | will be
subject to the RCRA post-closure care and permitting requirements applicable to
hazardous waste units for maintenance and monitoring. The post-closure care
requirements under RCRA will be integrated into the maintenance and monitoring
requirements for the CDF.

17. The CDF will also overlie ECI site Parcels 1A and I1B. Unlike Parcel |, these
parcels never housed hazardous waste units and are not subject to the RCRA closure
requirements. However, these Parcels are subject to the RCRA corrective action
requirements, which address rel eases associated with waste handling practices to the
environment. Given the apparent widespread contamination of these parcels, it was
determined that an acceptable corrective action condition for these Parcels will be similar
to the proposed corrective action outlined above for Parcel 1. Thiswill consist of a
perimeter cutoff wall with a hydraulic conductivity of 107 cm/s tied into the underlying
clay unit, and a groundwater removal system consisting of groundwater extraction wells
placed within the interior of the cutoff wall. The final cap for this site will be
accomplished at the same time asfinal closure of the CDF. The corrective action
components for Parcels [1A and 11B will be incorporated into the CDF design and
connected to the closure/corrective action components for Parcel 1. The corrective action
maintenance and monitoring requirements for these Parcels will be integrated into the
maintenance and monitoring requirements of the CDF.

18. The features to create an inward hydraulic gradient and provide for treatment of
groundwater collected within the cutoff walls will include installation of wells with
appropriate pumps to provide for gradient control. The wells will be located around the
perimeters of Parcels|, 1A, and 11B. Contaminated groundwater collected in connection
with the gradient control system will be discharged to the canal after treatment at an on-
site treatment plant.

Confined Disposal Facility

19. The CDF will be constructed on Parcels 1A and 11B, as shown on Plate 4. A single-
track railroad spur currently separates the two Parcels. The CDF will be constructed as
three separate cells, two in the southern portion of the site and one in the northern
portion. The west cell in the southern portion of the site will be used to create an isolated
subcell for the disposal of TSCA level polychlorinated biphenyls (PCBs) contaminated
sediments (greater than 50 ppm PCBS). The design elements for the TSCA cell will
require either a* coordinated approva” or a“risked-based approval” from USEPA. The
permitting procedure will be delineated during the preparation of the Regulatory
Requirements Report. The elements of the CDF include a cutoff wall with a hydraulic
conductivity of 10" cm/s around the perimeter of Parcels |, 1A and I1B that tiesinto the
underlying clay unit; a ground-water gradient control system; on-site treatment of
groundwater collected from Parcels|, I1A, and 1B and pore water and precipitation
runoff from within the CDF; segregation of TSCA level PCB contaminated sediments;
and capping of Parcels I1A and 1B with three feet of clay, six inches of sand, two feet of
clean fill and six inches of seeded topsoil. TSCA maintenance and monitoring
requirements will be integrated into the maintenance and monitoring requirements for the
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CDF.

20. Plate 5 shows a cross-section through the CDF. The CDF dikes will be constructed
in two stages in incremental lifts of 15 feet each. The first stage earthen dikes will be
constructed using off-site clean fill materials. The second stage dikes will be constructed
of off-site materials beginning approximately 9 years after initial dike construction. The
dikes will be constructed on top of a 3-foot layer of compacted clay tied into the cutoff
wall. Theinterior side slopes of the dikes will be lined with a 3-foot layer of compacted
clay tied into the bottom clay layer. On-site materials will be used to construct the initia
10-foot lift of the center cross dike separating the two cells of Parcel 11A. Dried dredged
material will be used to continue subsequent construction of the cross dike.

21. Thefinal 6 feet cap of the second stage lift will consist of clay (3'), sand (6'’), clean
fill (2') and seeded topsoil (6'’). The clay will seal the CDF and provide for the RCRA
capping of Parcels 1A and IIB. The sand will provide for drainage of precipitation off of
the CDF. The exterior side slopes of the dikes will also be covered with topsoil, seeded,
and landscaped as the dikes are constructed to control erosion and enhance their visua
appearance.

22. Construction and operation of the CDF will require an on-site treatment plant to
provide treatment of the pore water and precipitation runoff within the CDF and
groundwater collected from the gradient control system.

23. The CDF will have a capacity of approximately 4.83 million cubic yards (CY). The
initial 15-foot lift will have a capacity of approximately 2.3 million CY. Construction of
the second lift of 15-feet will increase the CDF capacity to 4.83 million CY. The capacity
estimate is based on a volume calculation taken from the geometry of the designed CDF.
It is a purposefully conservative estimate because it does not take in to account any
consolidation, which has been estimated at 19% during the active dredging phase.

Dredqging Operations

24. Dredging will be performed using a closed bucket mechanical dredge. The dredged
material will be loaded onto barges or scows that will be then moved to the disposal area.
Next, dredged material will be loaded into trucks at the CDF rehandling area (Plate 6).
The trucks will then transport the dredged material to the CDF by use of haul roads
placed around the site and on top of the dikes.

25. Dredged material will be placed in the CDF in lifts of approximately 3 feet. Such
limited lifts will promote greater efficiency of natura drying processes and greatly
enhance potential gainsin CDF capacity. To allow for natural drying, not more than one
3-foot lift will be placed on top of the previous lift in each cell during any given disposal
event. Typically, alift will be allowed to dry for 2-5 years, but no less then one year,
before a subsequent lift will be placed aboveit. Liftswill continue to be placed until 3 to
4 feet of freeboard remained, at which time the containment dikes will be raised.



26. Each cell will be graded towards a decant structure to avoid ponding of water.
Placement will begin at the high end of each cell and continue towards the sump. During
the first placement of dredged material, dump trucks will drive into the CDF and place
the dredged material within acell. Subsequent lifts will be dumped from the edge and
mechanically distributed.

27. During the first year of CDF construction, the southwest cell dikes will be
completed. In the second year, dredged material will be placed in the southwest cell
while the dikes are being constructed in 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 was managed to promote drying and consolidation.
Placement of dredged material will then be alternated 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 year. Dredging and disposal will be
subsequently completed on a 4-year cycle until the three cells were filled to capacity,
which will occur about year 2033, and then capped with clay. This cycle will consist of
rotating the disposal on an annual basis between the three cells followed by 1 year of no
dredging in the fourth year. TSCA material, PCB-contaminated dredged materials from
Reaches 6 and 13, will be placed in the southwest cell beginning in the 8" year. For
further information see Appendix E, Table E-1.

Project Features

Dikes, CAP and CDF Layout

28. The CDF will be constructed with an interior and exterior dike system. The function
of the exterior dike system is to enclose the entire CDF and prevent migration of
contamination from moving offsite. This dike system will incorporate a barrier layer
consisting of three feet of compacted clay with a hydraulic conductivity of 10 cm/s and
will be tied into a subsurface cutoff wall. Interior dikes will be of two types: dikes that
partition the CDF into three main cells, and dikes that create sub-cells within the main
cells. Thefirst stage of the interior dike walls will partition the CDF into three cells:
North cell, Southwest cell, and Southeast cell. These dikes will be of similar construction
as the exterior dikes but will not be tied into the subsurface cutoff wall. Subsequent
stages to these dikes will be constructed from dried dredged material. As noted above
each of main cells will be further sub-divided into smaller cells created by in-place dried
material. The purpose of the sub-cellsis to create a manageable and workable area. This
area must be small enough to alow for the use of intrusive dewatering techniques, such
as digging a drainage trench network system.

29. The CDF will serve in the capacity as the final cap for the RCRA features of the ECI
site. Thisincludes Parcels|, I1A, and 1IB. The CDF proper does not cover Parcel |,
however, this areawill serve as a sediment rehandling location and house the effluent
treatment system. The existing surface area of Parcel | will be overlaid with a cap of
comparable attributes to that of the final CDF cap. The details will be provided during
preparation of plans and specifications for the layout of the dikes.



30. The CDF proper will overlie ECI site Parcels 1A and 1I1B. Thefina cap to the CDF
will also serve asfinal closure to these Parcels in accordance with RCRA. The cap will
consist of three feet of compacted clay which has a hydraulic conductivity of 107 cm/s,
six inches of sand to act as a drainage layer, two feet of clean fill and six inches of seeded
topsoil. The CDF cap will tie into the subsurface cutoff wall, which surrounds the site
and the cap covering Parcel I.

Groundwater Protection System

31. The Groundwater Protection System is composed of two elements. Thefirstisa
cutoff wall with a hydraulic conductivity of 10 ~* cm/s that extends around the entire
perimeter of Parcels |, I1A, and 1I1B. The cutoff wall will be tied into the underlying
geological clay unit about 30-35 feet below the site surface. The second aspect is a
groundwater removal system consisting of extraction wells placed within the interior of
the cutoff wall. The groundwater extraction system will be used to create an inward
gradient of a 2-foot drawdown aong the inside perimeter of the CDF. The pumpage
from this system will be routed to the effluent treatment system before being discharged
back to the Lake George Branch of the IHC.

Effluent Treatment System

32. The effluent treatment system will be used to treat water coming from three sources:
pore water released during disposal, surface runoff within the CDF, and pumpage from
the groundwater protection system. The pollutants of concern (POCs) include
polychlorinated biphenyl’s (PCBs), polynuclear aromatic hydrocarbons (PAHS),
ammonia, metals, total suspended solids (TSS), and Oil & Grease.

33. A number of unit operations were evaluated to determine their effectiveness at
treating the POCs associated with this project. The processes evaluated included: flow
egualization, oil/water separation, sand filtration, cyanide removal, chemical
precipitation, neutralization, biological treatment, activated carbon adsorption and
ammonia stripping. Through the process of atreatability study it was determined that an
effective system will incorporate: flow equalization with oil skimmer, chemical
precipitation, neutralization, biological treatment, sand filtration, and activated carbon
adsorption. Given the nature of the wastestream(s) originating for the project the unit
operations/processes of cyanide removal, ammonia stripping, and a dedicated oil/water
separation were not required to meet the conservatively based discharge criteria that were
used in the evaluation. Refer to Appendix D for details.

34. Once treated, the CDF effluent will be discharged to the Lake George Branch of the
IHC.

Dredging and Placement Plan

35. A dredging smulation model was run to estimate a dredging frequency and schedule.
This allows for the efficient removal of sediment where and when it is needed and
optimizes the use of the navigation channel.



Railroad Relocation

36. The ECI site has an existing CSX Railroad spur, servicing the LTV Steel Company,
which crosses the site from east to west and separates ECI site Parcel [1A from Parcel
[1B. An evauation was completed of feasibility of relocating this track to the north edge
of Parcel 1I1B. The evaluation showed that there will be a substantial increase in CDF
capacity and cost savings due to relocating the rail spur. Therefore, it was decided to
relocate the Railroad spur to the north edge of Parcel [1B.

Monitoring Program including RCRA/TSCA

37. This project is complex in that it involves the overlap of multiple environmental
regulations. Plans will be developed for monitoring during dredging; monitoring during
the construction, operation, maintenance, closure, and post-closure care of the CDF on
Parcels I1A and I1B; and monitoring during the construction of the cap, closure, and post-
closure of Parcel | of the ECI facility at Indiana Harbor.

38. The plans described in Appendix G are intended to provide sufficient detail for the
Project DDR. The specific details will be provided during preparation of the Regulatory
Requirements Report. Given the unique nature of this project, which is regulated by
multiple environmental regulations including RCRA, TSCA, and the Clean Water Act
(CWA), a memorandum of understanding is currently being developed with USEPA and
IDEM. This memorandum will outline the regulatory framework to which the project
will adhere. As such, the specific aspects of RCRA closure/corrective action, post
closure, and TSCA permit application will be incorporated as this memorandum is
finalized.

Additional Features

39. There are additional features to maintain aesthetics and security at the site. The
exterior sideslopes of the dikes will be covered with topsoil, seeded and landscaped to
enhance their visua appearance. A fencing barrier will be installed to provide security
around the perimeter of the site.

PROJECT COOPERATION

40. Prior toinitiation of construction, the East Chicago Waterway Management District,
anon-Federal public agency, legally empowered and financially capable under state law,
would be required to enter into a Project Cooperation Agreement with the Secretary of
the Army for Civil Works to provide the following items of local cooperation:

a. Provide dl lands, easements, and rights-of-way, and perform or ensure the
performance of all relocations determined by the Federal Government to be necessary for
the construction, operation, maintenance, repair, replacement, and rehabilitation of the
genera navigation features (including all lands, easements, and rights-of-way, and
relocations necessary for dredged material disposal facilities).
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b. Contribute in cash during construction, 25 percent of the cost of the confined
disposal facility and pay an additional 10 percent of the cost of the disposal facility over a
period not to exceed 30 years, but with the value of lands, easements, rights-of-way and
relocations credited against this additional 10 percent payment.

c. Provide a pro-rated share of the operation and maintenance costs associated with
the confined disposal facility over the life of the project on the basis of the estimated
volume of dredged materials from non-Federal sources, presently estimated at 21 percent
of the total estimated capacity of the CDF;

d. Provide, operate, maintain, repair, replace, and rehabilitate, at its own expense, the
local service facilities, including adequate berthing areas at the deep-draft navigation
docks with depths commensurate with the adjacent Federal project depth, in a manner
compatible with the project’ s authorized purposes and in accordance with applicable
Federal and State laws and regulations and any specific directions prescribed by the
Federal Government;

e. Hold and save the United States free from all damages arising from the
construction, operation, maintenance, repair, replacement, and rehabilitation of the
project, except for damages due to the fault or negligence of the United States or its
contractors,

f. Perform, or cause to be performed, any investigations for hazardous substances as
are determined necessary to identify the existence and extent of any hazardous substances
regulated under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), 42 U.S.C. 9601-9675, that may exist in, on, or under lands,
easement, or rights-of-way that the Federal Government determines to be necessary for
the construction, operation, maintenance, repair, replacement, or rehabilitation of the
general navigation features. However, for lands the Government determines to be subject
to the navigation servitude only the Government shall perform such investigation unless
the Federal Government provides the non-Federal sponsor with prior Specific written
direction, in which case the non-Federal sponsor shall perform such investigations in
accordance with such written direction;

g. Assume complete financia responsibility, as between the Federal Government
and the non-Federa sponsor, for all necessary cleanup and response costs of any
CERCLA regulated materials located in, on, or under lands, easements, or rights-of-way
that the Federal Government determines to be necessary for the construction, operation,
maintenance, repair, replacement, and rehabilitation of the general navigation features;

h. To the maximum extent practicable, perform its obligation in a manner that will
not cause liability to arise under CERCLA;

i. Comply with al applicable Federal and state laws and regulations, including, but
not limited to, Section 601 of the Civil Rights Act of 1964, Public Law 88-352 (42
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U.S.C. 2000d), a Department of Defense Directive 5500.11 issued pursuant thereto, as
well as Army Regulation 600-7, entitled “Nondiscrimination the Basis of Handicap in
Programs and Activities Assisted or conducted by the Department of the Army;”

j. Comply with the applicable provisions of the Uniform Relocation Assistance and
Real Acquisition Policies Act of 1970 Public Law 91-646, as amended by Title IV of the
Surface Trangportation and Uniform Relocation Assistance Act of 1987 (Public Law 100-
17), and the Uniform Regulations contained in 49 CFR Part 24, in acquiring lands,
easements, and right-of-way and performing relocations for construction, operation, and
maintenance of the project, and inform all affected persons of applicable benefits,
policies, and procedures in connection with said Act.

k. Provide a cash contribution equal to the non-Federal cost share of the project’s
total historic preservation mitigation and data recovery costs attributable to commercial
navigation that are in excess of 1 percent of the total amount authorized to be appropriate
for commercia navigation.

|. Do not use Federa funds to meet the non-Federal sponsor’s share of the project’s
total historic preservation mitigation and verifies in writing that the expenditure of such
funds is authorized.

m.  Keep, and maintain books, records, documents, and other evidence pertaining
to costs and expenses incurred pursuant to the project, for a minimum of 3 years after
completion of the accounting for which such books, records, documents, and other
evidence is required, to the extent and in such detail as will properly reflect total cost of
construction of the general navigation features, and in accordance with the standards for
financial management systems set forth in the Uniform Administrative Requirements for
Grants and Cooperative Agreements to State and local governments at 32 CFR, Section
33.20;

n. Accomplish al removals determined necessary by the Federal Government other
than those removals specifically assigned to the Federal Government; and,

0. Give the Federal Government aright to enter, at reasonable timesand in a
reasonable manner, upon property that the non-Federa sponsor owns or controls for
access to the general navigation features for the purpose of inspection, and, if necessary,
for the purpose of operating, maintaining, repairing, replacing, and rehabilitating the
genera navigation features.

ENGINEERING INVESTIGATIONS, STUDIES AND DESIGNS
Geotechnical Investigations

Subsurface Investigations

41. Ecology and Environment, Inc. The United States Environmental Protection Agency
(USEPA) contracted with Ecology and Environment, Inc. (EEI) to perform an expanded
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site ingpection of the ECI Site. Thiswork was performed during September through
December 1990 and documented in an "Expanded Site Inspection Report for the Energy
Cooperative, Inc.", dated February 27, 1991. The work included collection of soil,
surface water, groundwater, and sediment samples for analytical testing. In addition, 10
monitoring wells were installed on the site. These wells were designated as MW1
through MW10. Five of these wells were located on the site to be used for the confined
disposal facility (MW1, MW4, MW5, MW6, and MW7).

42. Environmental Resources Management (ERM) - North Central, Inc. ARCO and the
City of East Chicago, in agreement with the IDEM, began a subsurface investigation to
determine the soil characteristics and the depth and extent of the contamination on the
site and to initiate clean-up activities for the contamination of the ECI Site. The work at
the ECI Site was performed in five phases, indicated below.

Phase | Surface Hydrocarbon Recovery - to address the confinement, handling,
and recovery of hydrocarbons on the surface water.

Phase II: Facilitation/Maobilization - start-up tasks related to initial site
preparation, site topography, and sampling for industrial hygiene and waste
management.

Phase I11: Free Phase Hydrocarbon Confinement/Recovery - confinement,
handling, and recovery of free phase hydrocarbons on the groundwater beneath
the site in the vicinity of the Lake George Branch of the Indiana Harbor.

Phase IV: Reconnaissance Site Investigation - obtain existing information about

the site and conduct non-intrusive sampling, and to select sampling locations for
future phases.

Phase V: Site Investigation - activities related to characterizing the near-surface,
unconfined aquifer at the ECI Site.

43. ERM completed Phases | through 1V from May 1991 until October 1992. Phases|
through 111 are documented in a report entitled, Pilot Systems Report and Design Work
Plan for the Full-Scale Free Phase Hydrocarbon Confinement/Recovery System, dated
April 15, 1992 (four volumes). The subsurface investigation work was performed during
Phase 111 and included drilling and installing twenty-eight shallow monitoring wells
(MW11 through MW38), twenty-nine piezometers (PO1 through P29), and four deep
borings (BDO1 through BD04). In addition, monthly progress reports were prepared
from July 1991 through April 1992 documenting site activities including water level
measurements and water quality sampling and testing.
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44. Geraghty & Miller, Inc. ARCO contracted with Geraghty & Miller, Inc. to prepare a
hydrogeologic design as part of the Phase 111 work and perform the Phase V portion of
the work described above. The Phase 111 work is described in Hydrogeologic Design
Hydrocarbon Confinement/Recovery System dated June 10, 1992. Thiswork consisted
of determining the optimum location, pump settings and pumping rates for
groundwater/hydrocarbon recovery wells and the affects on groundwater flow.

45. The Phase V work is documented in areport entitled, Phase V-A Investigation
Report, ECI Refinery Site, East Chicago, Indiana, dated April 4, 1993. Relevant
subsurface information from this report consisted of adetailed, long-term evauation of the
hydraulic interaction of the Canal and the shallow groundwater.

46. In addition, monthly progress reports were prepared from March 1993 through May
1994 documenting Site activities including water measurements and water quality sampling
and testing.

47. Patrick Engineering, Inc. Patrick Engineering (PEI) was contracted by the U.S. Army
Corps of Engineers, Chicago Didtrict to obtain general information on the type, nature, and
engineering characteristics of the subsurface soils and to perform a pump test to evaluate the
hydraulic characteristics of the Calumet aquifer beneath the ECI Site. The exploration
program consisted of drilling eight soil borings designated as CE-101 through CE-108. All
borings, with the exception of CE-103, were drilled to the underlying glacid till formation,
at a depth between 28 and 35 feet below ground surface. Boring CE-103 was drilled into
bedrock, a depth of 112 feet below ground surface. Groundwater monitoring wells were
constructed in borings CE-101, CE-103, CE-104, and CE-106 for the purposes of hydraulic
conductivity testing and groundwater sampling. Four previously constructed (by others)
monitoring wells were also sampled. The exploration investigation is documented in Final
Report, Phase | Site Investigation, Indiana Harbor CDF Geotechnical Investigation, dated
June 1996.

48. The pump testing consisted of step-drawdown and equilibrium pump tests. The tests
were conducted in September and October 1996 from well CE-109. The pump testing
procedures and analysis are included in areport entitled, Final Report, Indiana Harbor CDF
Pump Test, dated January 1997.

Fly Ash Testing

49. Theorigina Confined Disposa Facility (CDF) embankment design had assumed the
use of aglacial till borrow material (silty clay) which would serve both as a structural fill
and liner in the embankment. The borrow source became unavailable during the site
permitting process, so consideration was given to the use of alternate structural fills for
the embankment in the event that a silty clay material source is not available. One
aternative considered was fly ash from the NIPSCO Schahfer Power Station in Kouts,
Indiana.
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50. Thefly ash materia is produced as a result of combustion of coal at the power
station. Three test samples of the ash were collected directly from the storage silos over a
several day period to be assured that the materials were representative of the process. A
laboratory test program was undertaken to determine the geotechnical properties of the
fly ash for use as a structurd fill in the embankment. Of particular interest are
compaction, strength and permeability characteristics of the material. The testing
consisted of the following:

Particle Size Analysis

Specific Gravity

Moisture-Density Relationships

Hydraulic Conductivity

Shear Strength (CIU)

Consolidation

Pin Hole Dispersion
51. Great Lakes Soil and Environmental Consultants Inc., under a contract with

NIPSCO, conducted the sampling and testing. The test results are contained in a letter
report dated July 16, 1998.

Dredged Material Dewatering Testing

52. Testing of sediments from the Indiara Harbor and Canal was undertaken to
determine the feasibility of using the dewatered dredged materials as a foundation for the
phased construction of the perimeter CDF embankment as well as qualitatively
estimating the time and effort involved in dewatering the sediment.

53. Three schemes were presented in the Comprehensive Management Plan for the
phased development of the perimeter embankment. These were:

Upstream Development
Centerline Devel opment

Downstream Development

54. Upstream Development/Centerline Development - Both of these schemes involve
construction of the interior slope of the perimeter embankment on dewatered dredged
material. Because the interior slope aso incorporated a three-foot thick soil liner, any
weak foundation condition that would result in a bearing capacity failure or differential
settlement is of concern with regards to the liner integrity as well as the integrity of the
RCRA closure cap over the CDF. The purpose of the testing program was to determine if
the dredged material could be conditioned sufficiently to function as a suitable foundation
for the perimeter embankment and final cap (adequate bearing capacity and settlement
behavior).
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55. Laboratory Testing Program - Sediment samples were obtained from the actual
dredging reaches of the harbor. The samples were sent to the Waterways Experiment
Station in Vicksburg, Mississippi to perform a series of |aboratory tests. The geotechnical
testing was performed in conjunction with environmental testing of the same material.
Consolidation and strength characteristics were determined as a function of moisture
content, which were the main focuses of the testing program. The laboratory testing
consisted of the following:

Grain Size

Atterberg Limits

Specific Gravity

Consolidation - (self weight, fixed ring)

Moisture-Density Relations

Tri-axial Compression (CIU)
56. The grain size and atterberg tests performed by WES indicate that the materia is an
elastic silt (MH) with some fine sand (>20%). A summary of al of the tests results are
contained in a letter report dated December 16, 1997. The information will be used to

prepare a dredged material management plan explaining methods to achieve the required
level of conditioning of the dredged materials.

Geophysical Survey

57. The U.S. Army Corps of Engineers, Waterways Experiment Station (WES) was
contracted by the Chicago Disgtrict to perform a surface geophysical survey. The purpose
of this survey was to attempt to locate pipeline, concrete foundations, and othe