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Sediment Removal Design
Executive Summary

Tecumseh Products Company (TPC) and its predecessors manufactured aluminum castings for
engines, compressors and pumps at their facility adjacent to the Sheboygan River, in Sheboygan
Falls, Wisconsin. TPC is considered a Responsible Party (RP) because polychlorinated
biphenyls (PCBs) were found in sewer lines that led to the river from TPC and in hydraulic oils
used by TPC in the manufacturing process. This Sediment Removal Design of the Upper
Sheboygan River is developed by Foth & Van Dyke (FVD) and Pollution Risk Services (PRS),
with input from Wisconsin Department of Natural Resources (WDNR), and the United States
Environmental Protection Agency (USEPA) to detail the PCB impacted sediment removal
locations, general approach, and performance.

The objectives of the Sediment Removal Design are to remove PCBs from the Upper Sheboygan
River to protect human health and minimize environmental impacts. Three PCB impacted
sediment areas are identified in the various controlling documents and orders from regulatory
agencies. The sediment locations are the Near-Shore Sediment, Armored Areas, and Soft
Sediment Deposits.

Sediment will be removed during the construction season of 2006 in two manners. Sediment
areas that are proximate to the former TPC property, Near-Shore and Armored Areas, will be
removed with excavation equipment, after the areas are de-watered. The Soft Sediment Deposits
will be removed with a floating hydraulic dredge with the sediment and water pumped and
separated at the former TPC site (Site). Activities associated with the equipment sizing and
operations will be found in a subsequent document called, the Remedial Action Work Plan
(RAWP). The RAWP will be developed in conjunction with the selected contractor(s) for the
2006 work and will include additional construction plans and detail.
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1 Introduction

This document is the culmination of the 95% Basis of Design (Nov. 2005) and comments from the
United States Environmental Protection Agency (USEPA), Wisconsin Department of Natural
Resources (WDNR), and CH2MHill regarding the 95% Basis of Design. This Sediment Removal
Design is intended to satisfy the Remedial Action Objectives listed in the Record of Decision
(ROD), (May 2000). The three primary remediation objectives are identified in Section 3.

The Sediment Removal Design is consistent with the decisions and agreements presented in the
ROD, Consent Decree (CD), (May 2003) and the Upper River Statement of Work (URSOW), (Jan
2003 rev). The remedial investigation summaries, design plans, calculations, and drawings
represented in this document shall demonstrate that the selected remedy for sediment removal will
meet the objectives of the ROD, CD and the URSOW.

Near-Shore Sediment removal was identified in the above mentioned documents as an “URSOW
Phase I’” activity; whereas, Armored Areas’ Sediment and Soft Sediment Deposits were identified
as “URSOW Phase 11" activities. This design addresses Phase Il activities, which will include the
Near-Shore Sediments. After the PCB impacted sediment is removed, Floodplain soil, as
identified in the prior consent order, will be addressed with a separate design and remediation
plan. The design basis and remedial construction methods for the floodplains are deferred pending
the outcome of additional discussions between USEPA, WDNR, PRS and the property owners
(Kohler Company) of the potentially impacted Floodplains.

1.1 Previous Documents and Submittals

This document has been developed from data and information contained in previously submitted
documents. These documents are as follows:

Blasland, Bouck & Lee, Inc. Remedial Investigation/Enhanced Screening Report,
Sheboygan River and Harbor. May 1990.

Blasland, Bouck & Lee, Inc. Construction Documentation Report, Sheboygan River and
Harbor. January 1991.

Blasland, Bouck, Lee, Inc. Alternative Specific Remedial Investigation Report,
Sheboygan River and Harbor (ASRI). October 1995.

Blasland, Bouck, Lee, Inc. Feasibility Study (FS) Report, Sheboygan River and Harbor
Superfund Site. April 1998.

Blasland, Bouck, Lee, Inc. External Source Assessment (ESA). November 1999.
Pollution Risk Services, LLC. Pre-Design Investigation Results. April 2005

Pollution Risk Services, LLC and Foth & Van Dyke. 95% Basis of Design (Volume | and
I1). November 2005.

Pollution Risk Services, LLC
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Pollution Risk Services, LLC, and Foth & Van Dyke. Phase | Completion Report.
September 2005

United States Environmental Protection Agency. Consent Decree for the Upper River
Work on the Sheboygan River. May 2004.

United States Environmental Protection Agency. EPA Superfund Record of Decision.
May 2000.

United States Environmental Protection Agency. Statement of Work for Remedial
Design Action for the Upper River Sediment, Floodplain Soil and Tecumseh Products
Company Plant Site at the Sheboygan River and Harbor Superfund Site. January 2003
(revised).

Pollution Risk Services, LLC
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2 Site Background and History

After PCBs were identified in the Sheboygan River, the USEPA determined that the uppermost
river source was the Tecumseh Products Company (TPC) facility (Site). Pursuant to “Section 105”
of the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), the
USEPA placed the Site on the National Priorities List (NPL) by publication in the Federal
Register on May 21, 1986. In response to a release or a substantial threat of a release of one or
more hazardous substances from the Site, Tecumseh Products Company commenced in May
1987, a Remedial Investigation and Feasibility Study (RI/FS).

In 1989 and 1990, USEPA requested Tecumseh to remove about 5,000 cubic yards of
contaminated sediment. This sediment was stored in two containment facilities at Tecumseh’s
plant. In addition, approximately 1,200 square yards of contaminated sediment were capped or
“armored” in place to prevent contaminants in the sediment from entering the river. These
remediation locations thereafter became known as the Armored Areas.

Follow up investigation was performed from 1997-1999 to the initial work performed in 1989 and
1990. The documentation of the 97-99 work was published and is known as the External Source
Assessment (Nov. 1999). In July 1999, USEPA published the proposed plan for remedial action
and provided an opportunity for written and oral comments from the public. The decision by the
USEPA on the remedial action to be implemented at the Site was embodied in a final Record of
Decision (ROD) that was executed on May 12, 2000.

On March 25, 2003, Tecumseh and Pollution Risk Services, LLC (PRS) entered into a “Liability
Transfer and Assumption Agreement” under which PRS assumed obligations to perform any and
all activities associated with the environmental conditions of the Site, including additional
investigations and remediation for the Upper River under the original Consent Decree lodged May
7, 2003.

In 2004, PRS performed Phase | source removal remedial activities at the Site and re-
characterized the Upper River to determine the pre-removal conditions for this Sediment Removal
Design. This Upper River Sediment Removal Design is the foundation of the sediment removal
activities to be completed, upon document approval by the agencies, in 2006.

Pollution Risk Services, LLC
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3 Remedial Objectives and Selected Remedy

The ROD, Consent Decree, and Upper River Statement of Work present the remedial objectives
for the Upper River. In effect, these documents require the Near-Shore Sediment be removed
when found and that the other sediments (Armored Areas and Soft Sediment Deposits) be
removed such that the performance criteria are met, as discussed below. Although there was a
phasing expectation in the URSOW with regard to the timing of Near-Shore Sediment removal
relative to the other removals, all Upper Sheboygan River sediment is addressed in this document
and will be removed during activities of 2006.

3.1 Upper River Sediment Remediation Objectives
311 Near-Shore Sediment
The Near-Shore Sediment remedial objective is as follows:

Identify and remove sediment from all Near-Shore Sediment ”Segments”. The performance of
this remediation will be consistent with the performance of other sediment (Armored Areas and
Soft Sediment Deposits) removal activities.

3.1.2 Armored Areas’ and Soft Sediment Deposits

The Armored Areas and Soft Sediment remedial objectives are to remove no less than 88% of the
PCB mass and to achieve a surface weighted average concentration of 0.5 ppm PCBs or less over
time. The specific terms quoted from the ROD, are as follow:

“Protect human health and the environment from imminent and substantial endangerment due to
PCBs attributed to the Site.

To achieve this remediation objective, PCB-contaminated soft sediment will be removed so that
the entire river will reach an average PCB sediment concentration of 0.5 ppm or less over time.
An average PCB sediment concentration of 0.5 ppm results in an excess human health
carcinogenic risk of 1.0 x 10, or less over time, through the consumption of PCB-contaminated
fish.

Based on site specific biota to sediment accumulation factors, the corresponding PCB tissue levels
for resident fish are:

Sport Fish
Small Mouth Bass:  0.31 ppm, Walleye: 0.63 ppm, Trout: 0.09 ppm

Bottom Feeders
Carp: 2.58 ppm Catfish: 2.53 ppm

Achievement of the soft sediment concentration and fish tissue concentrations, over time, will be
reevaluated every five years after completion of the remedy.

Reaching the river sediment objective of a 0.5 ppm average PCB concentration requires different
approaches for the Upper, Middle, and Lower River, and the Inner Harbor because of the way

Pollution Risk Services, LLC
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sediment is distributed and whether the contaminated sediment is considered mobile given the
dynamics of that specific river component.

Mitigate potential PCB sources to the Sheboygan River/Harbor system and reduce PCB transport
within the river system.

As mentioned previously, additional investigations will occur to determine the effects of PCB-
contaminated groundwater or possible additional PCB sources from Tecumseh’s Sheboygan Falls
plant. In addition, because of the dynamic nature of the Upper River and Middle River segments
of the Sheboygan River, PCB-contaminated soft sediment deposits will be removed to achieve an
average soft sediment deposit SWAC of 0.5 ppm. This includes PCB mass removal of 88% in the
Upper River.

Remove and dispose of Confined Treatment Facility (CTF)/Sediment Management Facility (SMF)
sediments and previously armored/capped PCB-contaminated soft sediment deposits.

The CTF and SMF were not designed to be permanent structures. As part of the remediation of
the site, sediments in the CTF and SMF will be disposed of in a WDNR approved off-site landfill.
In doing so, this action will reduce the long-term management and maintenance requirements for
the site. In addition, because recent information collected by Tecumseh indicates that there may
be continuing discharges of PCBs from Area 1 and because of concerns about the effectiveness of
all of the previously armored/capped soft sediment deposits, the armored/capped sediment
deposits, including Area 1, will be removed.” (Note: Sediments in the CTF and SMF were
removed and transported to an approved landfill in 2001).

3.1.3 Technical Impracticability Modification of Performance Standards

This Sediment Removal Design presents a remedial action plan which intends to remove Soft
Sediments to the extent practicable given characteristics of the Upper River and dredging removal
technologies. Given the PCB mass and SWAC discussion presented in subsequent sections, it is
possible that post-dredge conditions may require a technical impractability modification. The CD
addressed this situation through the following manner:

For purposed of this Consent Decree and the Upper River Work, the Settling Defendant may
petition EPA to modify the 88% PCB mass removal or 0.5 ppm surface weighted average PCB
concentrations (SWAC) Performance Standards contained in the Upper River sections of the ROD
and URSOW. Settling Defendant’s petition shall include: (a) identification of the Performance
Standard for which a modification is sought; (b) a detailed justification setting forth the technical
basis for the claim that is technically impracticable to achieve the Performance Standard through
soft sediment dredging, based on data from the Upper River Work and any other relevant
information; (c) a proposed alternative Performance Standard; and (d) a demonstration that the
Upper River Work and/or any alternative cleanup standards at the Site, together with any
additional response actions taken or proposed to be taken by Settling Defendant in the petition,
will attain overall protection of human health and the environment and the other Performance
Standards in the Upper River sections of the ROD and URSOW.

Pollution Risk Services, LLC
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Pursuant to the URSOW, dredging of each deposit will proceed until any of the following goals
are met:

Removal of a Soft Sediment deposit will be deemed complete when 3 to 4 inches (or less), on
average, of residual sediment remains in the deposit as determined by sediment probing after
dredging, or after three passes with conventional dredging equipment (or an equivalent level of
effort with alternative dredging equipment), whichever goal is achieved first.

If USEPA determines that achieving these goals in a particular Soft Sediment deposit or set of
deposits is impracticable or undesirable, USEPA may deem sediment removal complete when
more than 3-4 inches of residual material or more remains in the deposit or fewer than three
dredge passes have occurred. After consultation with USEPA, PRS may elect to conduct more
than three dredging passes in an attempt to achieve a residual sediment level of less than 3-4
inches.

Pollution Risk Services, LLC
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4 Design Basis

The design basis is the foundation of the sediment removal activities. The design basis is the
measurements and calculation of the PCB mass in the Upper River sediments; a consideration of
the river’s flow as well as legal access issues to the sediment locations; a conclusion by sediment
location as to wet or dry removal technique; and a discussion to complete more sediment /PCB
mass removal, above the minimum standards, and the positive repercussions for doing so.

4.1 Measurements and Calculation of the Volume and PCB Mass in the
Upper River Sediments

PCB Mass is calculated by considering the volume, PCB concentration and dry weight of any
sediment location. Calculations which support the volume and PCB mass estimates are provided
in the Calculation section of this document.

41.1 Near-Shore Sediment

The Near-Shore Sediment may be found in the bank or river bed adjacent to the shoreline of the
former Tecumseh plant, along the north side of the Sheboygan River. Near-Shore Sediment was
found during the sampling event described in the External Source Assessment (ESA). As a result
of the above report, this Design assigns a “Segment” location corresponding to the found sediment
of the ESA. “Segment” is defined as the area between two sampling locations. Re-
characterization of the river bed in 2004 did not identify any sediment at any “Segment”.

This Design considers a possibility that there is sediment along “Segments” based on the river
water level. Any Near-Shore Sediment along any “Segment” whether “dry” on the river bank or
“wet” in the river bed must be confirmed by poling and if present will be removed.

Drawing 3 shows the locations of the Near-Shore Sediment “Segments”, as identified in 1999.
The estimated volume of PCB impacted sediments from the Near-Shore was approximately 37 cy
in 1999 along the four (4) Near-Shore Sediment “Segments” identified as ASD #6, 8, 9 and 10.
The 2004 Pre-Design re-characterization poling work did not locate soft sediments in the river
bed along the same Near-Shore Sediment “Segments”. A summary of the possible Near-Shore
Sediment volume, by “Segment” which historically had the highest PCB concentrations is
presented on Table 1.

As requested by the Agencies, the PCB mass from the Near-Shore Sediments will not be included
in the Upper River PCB mass calculations and 88% mass removal goal as this was originally a
“Phase I” activity.

4.1.2 Armored Areas’ Sediment

The Armored Areas are identified, named and numbered in prior documentations. The Armored
Area locations consist of nine areas located along the river shoreline extending from river Stations
15+00 to 35+00; and are named Areas 1, 2, 3, 4,5A, 7, 8, 10 and 11. These Armored Areas are
the sediment locations that were incompletely dredged, capped and “Armored” in 1989 and 1990.
The areas range in size from 360 square feet (sq ft) to 2,800 sq ft. This Design considers PCB
Mass that has been measured or been assumed in the respective Armored Areas from prior
documentation. The estimated total volume is approximately 2,149.4 cy. The estimated mass of
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PCBs is approximately 164.2 Ibs, with 96% of the PCB mass from the residual sediment (158.1
Ibs).

The Armored Areas have two “layers” of sediment that have been identified as PCB impacted.
These layers named “Overburden” and “Residual” Sediment. Overburden is re-deposited material
in any Armored Area, since armoring. Residual Sediment is the soft sediment that was Armored
during the activities of 1991. Mass is calculated by multiplying the respective sediment volume by
the dry unit weight and the PCB concentration. Methods regarding the calculations of the above
are shown in the Calculation Section.

Tables 2 show the volume and mass estimates for the “Overburden” and “Residual” Sediment,
respectively, of the Armored Areas. The PCB concentration presented for the “Overburden” is the
average PCB concentration in the Upper River Soft Sediments (Deposit 1 to Riverbend Dam)
based on the 2004 characterization data. There is no consideration of PCB mass associated with
the armoring material used in 1991. Drawing 4 shows the existing Armored Areas’ sediment
locations.

During sediment removal, armoring material will be removed and analyzed for PCBs. If the
armoring is found to contain PCBs, it will be properly landfilled with a subsequent calculation to
determine the removed PCB mass. In the event there are no PCBs in the armoring or other
“Overburden”, the un-impacted material may be used as clean fill.

4.1.3 Upper River Soft Sediment

“Soft Sediment” is the sediment found on the river bed as a result of the river deposited suspended
material. The Design identifies the location of the deposits consistent with prior documentation.
These Soft Sediment deposits are located in select depositional zones throughout the Upper River
starting at the former plant site and extending to the Waelderhaus dam located approximately 3.4
miles downstream of the plant site.

Table 3 show the volume and mass estimates for the Soft Sediment by Deposit. Drawing 5 shows
the location of Soft Sediment deposits within the Upper River portion of the Sheboygan River.
Drawings 6 through 10 identify Upper River Soft Sediment locations by station. Based on the
2004 re-characterization work, the estimated total volume of Soft Sediment is approximately
33,335.6 cy. The estimated mass of PCBs is approximately 284.6 Ibs.

Additionally in the drawings, the sediment deposits have been further divided into discrete
locations of approximate 250 square meters (2,700 square feet) designated as Remediation
Management Units (RMU). If a deposit is less than 250 square meters, the area of the deposit
represents the RMU. Table 4 presents the PCB Mass estimation of Soft Sediment as identified by
individual RMUs.

Identification of RMUs could lead to focused removal efforts at high PCB concentration areas and
will contribute to efficient field documentation. In addition, RMUs assist quality assurance in the
field during remedial construction activities with respect to locating, dredging and post-dredge
verification of the sediment.
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4.2 Access and Physical Conditions
4.2.1 River Hydrology

Hydrologic conditions were evaluated to understand the river conditions for floating a dredge to
remove Soft Sediment Deposits and for the dry isolation of Near-Shore Sediment “Segments” and
Armored Areas. In order to maintain adequate water depths for the dredge, temporary dams are
considered in the design as a contingency measure. Two issues of primary importance are
maintaining adequate low flow in the river and the 100-year flood condition.

The 7-day 10-year low flow (Q7, 10 flow) was selected as an adequate minimum river flow
condition to maintain during placement of portable temporary dams. The Q7, 10 flow is a
statistical estimate of the lowest average flow that would be experienced during a consecutive 7-
day period with an average recurrence interval of ten years. Because it is estimated to recur, on
average, only once in 10 years, this method is usually an indicator of low flow during drought
conditions. The Q7, 10 flow for this reach of the Sheboygan River is estimated to be 15 cfs, based
on stream gauging and statistical results of USGS studies.

Two other flow values were considered for design of the temporary dam flow-through structures;
the low monthly mean flow and the average flow. The lowest monthly mean flow for the 20-year
period from 1984 to 2003 was selected for the flow-through design during normal operations once
the headwater is filled to design levels. These values were based on USGS flow gage data in the
Sheboygan River for the months of April to September as these are the months that work will be
performed on the river. The average of the lowest monthly flow is approximately 75 cfs. This
compares to an average flow of approximately 230 cfs which was selected for design of the flow-
through structures.

The FEMA HEC?2 flood backwater model for the Sheboygan River downstream of the study reach
was used to gain an understanding of the effects of temporary dams on the 100-year flood
elevations. A cross-section, representative of the sections of potential damming, was modified to
simulate a five-foot dam across the channel bottom. The 100-year flood flow of 14,000 cfs was
modeled with this modified section in place. The results of the dam simulation showed backwater
increases, above the existing condition flood elevations, ranging from 0.9 feet just upstream of
the “dam” to 0.4 feet about 6,000 feet upstream and 0.1 feet about 14,000 feet upstream of the
dam. Model simulation of the cofferdams showed flood elevation increases ranging from 0.3 feet
near the dam, dissipating to no increase within 14,000 feet upstream. The proposed temporary
ford crossings would cause something less than the cofferdam scenario.

Although the likelihood of the 100-year flood event occurring during the short timeframe that the
dam structures will be in place is remote, the potential for property damage from the resulting 0.9
foot increase was evaluated. Based on the one-foot contour interval mapping, it appears that all
residences along the study area are situated on land with elevations greater than 0.9 feet above the
100-year flood. As such, no significant impact should occur due to the 100-year flood occurring
during the temporary dam deployment operations.

4.2.2 Physical and Legal Access to Locations

Removal of targeted sediment from the Upper River locations will require coordination with City
of Sheboygan Falls, Kohler Company, and the Village of Kohler. Initial discussions with the
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property owners have occurred to date as part of the work associated with the Sediment Removal
Design. Following USEPA’s and WDNR’s approval of this submittal, additional discussions will
be necessary with the property owners prior to implementation of the remedial action work. Key
issues for efficient implementation of the 2006 RA are construction access to the river and
removal of debris (mostly tree limbs, trees, etc.) at the shoreline.

Access has been negotiated with the local municipalities pending approval of this design by the
agencies. Subsequent approval by the Kohler Company is anticipated.

4.3 Sediment Removal Techniques
43.1 Near-Shore and Armored Areas

Small quantities of readily accessible material can be more adequately removed in dry conditions.
A hydraulic dredge, although capable of large volumes and effective in submerged sediment
conditions will not be able to remove the overlaying armoring nor will it be able to remove the
sediment on the banks. As a result, the design shows that these areas will be removed with
excavation equipment.

4.3.2 Soft Sediment Deposits

PCB impacted Soft sediment is found along 20,000 lineal feet of river centerline. The Sheboygan
River’s winding nature, lack of legal access, and the remediation distance preclude dry sediment
removal of most of the soft sediment. River Hydrology, discussed above, indicate that river flow
can be adjusted with temporary dams to allow operation of a floating dredge.

4.4 Sediment Removal Quantities
441 Near-Shore

All Near-Shore Sediment “Segments” will be removed to the extent these sediments are
measurable in the field. PCB mass calculation is immaterial to the performance measurement of
the Near-Shore remediation.

442 Soft Sediment Deposits and Armored Areas

The ROD remedial objectives are to remove 88% of the PCB mass in the Upper River to achieve
an expected surface weighted area average concentration (SWAC) of 0.5 ppm PCBs or less over
time. Table 5 presents a ranking from high PCB mass to low PCB mass of areas for removal to
achieve 88% of the PCB mass removed in the river system. As indicated, 12,358.8 cubic yards of
sediment need be removed to meet the mass removal objective. Recharacterization data (Table 6)
indicate that the SWAC objective may not be met with these locations removed; as such Table 7
further identifies the point at which both the PCB mass removal objective and “expected” SWAC
objective would be achieved. Data indicate that the SWAC objective is achieved with a total
removal of 19,660.1 cubic yards of sediment from selected areas.

4421 PCB Mass Estimate (Table 5)

Soft Sediment and Armored Areas are combined towards attaining the PCB mass removal
objective. An estimated 448.8 Ibs of PCBs are present in the Armored Areas and Upper River
Soft Sediment deposits. To achieve 88% PCB mass removal approximately 395.7 Ibs of PCBs
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will need to be removed from the Upper River RA work. The RMU approach merely segregates a
deposit into smaller units which further helps to illustrate higher PCB mass locations.

Table 5 assumes and shows the results of a 100% volume removal efficiency from the nine
Armored Areas and from the 46 RMUs with the greatest PCB mass. As shown, the PCB mass
objective will be achieved by 100% removal of Armored Areas’ Sediment, 2,149.4 cy, and 100%
removal of selected RMUs, 10,209.4 cy for a total of 12,358.8 cy removed.

4.4.22  Assumed Pre-Dredge SWAC (Table 6)

Table 6 presents an assumed Pre-Dredge SWAC for the Upper River Soft Sediment RMUs. The
concentration of any RMU is estimated from the core samples gathered in the 2004 study and are
applied as a surface concentration estimate. The average concentration, SWAC, is presented
through the use of a normalized contribution for each RMU or Armored Area to account for the
specific area of a RMU in comparison to a normalized standard of 250 square meters (2,700
square feet). The overall Upper River SWAC for Soft Sediments based on the 2004
recharacterization data is 5.2 ppm PCBs.

4.4.2.3  Assumed Post-Dredge SWAC (Table 7)

Table 7 organizes the RMUs to show the descending order of an RMU remediation toward
reaching the performance objectives of Upper River mass and Upper River SWAC. Table 7
assumes no post dredge residual thickness; i.e., dredging to bedrock or hardpan. Therefore, the
assumed post dredge PCB concentration for each remediated RMU is the PCB detection limit
(0.017 ppm).

This design indicates a minimum standard or maximum responsibility, to remove 19,660.1 cubic
yards of sediment, if dredging reaches hard pan.

443 PCB Sediment Removal in Excess of ROD Objectives

Sediment identified in Table 7 may be selectively removed from the river system, subject to field
performance, to meet the minimum standard for the remedial objectives. However, targeting ALL
SEDIMENT for removal will help to attain the performance standards upon completion of the
remedial activities, including SWAC. All sediment is targeted for removal in this design.

The Great Lakes Initiative (GLI) is one program that could be used to provide funding to remove
sediment in excess of the ROD objectives. Similarly, a reduction in the Natural Resource Damage
Assessment (NRDA) for the Upper River would be an incentive for additional work activity.
Simply put, if dredging of the entire river can proceed to no measurable soft sediment (hardpan),
approximately forty-five percent (45%) of the costs (e.g., 35,485.0 - 19,660.1 cy/35,485.0 cy) for
soft sediment removal could be subject to one or both incentives. A back calculation of removal
efficiency will be provided in the Post Dredging Documentation report for agency review.
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5 Upper River Design Components

The Design Components are an assessment of the physical constraints, capabilities, flows etc. of
the equipment and supplies used to remove the sediment quantities to meet the Remedial
Objectives.

5.1 General Approach

Sediment removal will be completed with an expectation of reaching hardpan. Sediment will not
be selectively passed over for a consideration of meeting the minimum standard. Sediment
removed in excess of the ROD standards will be subject to incentives of GLI funding or NRDA
reduction.

With the Design Components, the Remedial Action Work Plan (RAWP) will include the
additional planning and construction detail regarding implementation of the design.

5.2 Upper River Remedial Action Key Components

Key components of the remedial design determine the scope of the remedial action construction.
These key components are:

Land area under control

Access Roads, River Crossing and Dredge Pipeline Corridor
River Depth (control)

Dry Excavation

Hydraulic Dredging

Dewatering

Carriage Water and Surface Water Treatment
Transportation and Disposal of Sediment

*® & & & 6 o o o

521 Land Area Under Control
521.1 Mobilization and Site Preparation
Remedial activities begin with furnishing all necessary labor, equipment and supervision to
perform and complete the 2006 removal action work. Mobilization will include:
+ Delivery and installation of temporary trailers for office, product, and laboratory purposes.

+ Delivery of necessary heavy equipment including backhoe(s), front-end loader(s),
dozer(s), dredge(s), light plants and other miscellaneous equipment.

+ Delivery and installation of water treatment plant equipment.
+ Delivery of all materials used for staging and dewatering pad construction, including the

sump and pump system, geotextile tubes, fencing, erosion control and necessary piping
required for the dewatering process.

Pollution Risk Services, LLC
Foth & Van Dyke and Assoc., Inc. e 17



General site preparation will include construction of access roads, perimeter fencing,
decontamination pad, and electrical service. Erosion control features such a berms, silt fences,
hay bails and riprap will be either inspected and upgraded (if necessary) or constructed. The
decontamination pad will be constructed on existing asphalt and/or concrete pavement. The
decontamination pad will placed to deliver water to the water treatment system. The general
facilities layout is shown in Drawing 2 and summarized below.

Component Quantity Comment

Owner/representative and contractor

Temporary Facilities 2 Temporary Trailers on-site offices.

Backhoes, front-end loader, light
plants, dredge and other
miscellaneous equipment.

Required Large

Equipment Delivery equipment

Sand Filter and

Water Treatment Plant ~ Activated Carbon Piping and treatment equipment.
Filters
Construction Materials  Various Staging area construction material.

Brush and trees will be removed from

Land Clearing 0.5 acres .
access roads to river.
Temporary header plumbing for
Mechanical Contractor Dependent dewatering and water treatment
systems.
Electrical Contractor Dependent Temporary power for offices and
water treatment system.
Decontamination pad 0.05 acre Approximate size: 100’ x 20°.

Each contaminated truck/equipment
Pressure washer 1 washed with pressure prior to leaving
site (if necessary).

5.2.1.2  Staging Area for Sediment Volume and Dewatering

The former plant site property is owned by an affiliate of Pollution Risk Services, LLC. The site
is large enough to stage dewatering operations for all of the Upper River sediment removal,
dewatering and load-out work. The former plant site, located on the west end of the Upper River
stretch of the Sheboygan River currently exists as either concrete slab (building was removed) or
asphalt pavement (former parking lot). The concrete slab and pavements are at or near
surrounding grade levels, and cover an area of approximately 4 acres.
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A 2.5 acre dewatering pad will be constructed over existing asphalt and concrete pavement for
purposes of providing a secure area to dewater and stage the removed materials from the site.
This acreage allows for dewatering of approximately 35,484.4 cubic yards (in situ) of material
(Soft Sediment, “Overburden”) assuming two stacked layers of geotextile tubes.

The dewatering pad area will be prepared by sealing cracks, holes and disturbed areas within the
dewatering pad footprint. Asphalt pavement will be constructed over a portion of the prepared
dewatering footprint area. The pavement will have an average thickness of approximately two
inches. An eighteen inch asphalt curb or higher will be constructed around the perimeter of the
dewatering pad. The perimeter curb will allow complete storage of a 50-year storm event within
the dewatering pad area during the active project phase. Withstanding a cease in dredging, no
water will be allowed to be released from the dewatering pad without water treatment. The
surface of the dewatering pad will generally slope downward towards a sump. The sump will
deliver water to an on-site water treatment facility where it will be treated and discharged to the
Sheboygan River. A cross section of the pad is shown on Drawing 2.

A detail of the existing sump/pump system is shown on Drawing 12. A pump sized to convey
expected runoff from precipitation within the dewatering pad and the carriage water from
dewatered sediment to the water treatment plant will be placed in the sumps. The total expected
maximum flow rate is approximately 2,100 gpm with an average flow rate of approximately 610
gpm during Soft Sediment removal. Near-Shore and Armored material run-off and dewatering
anticipated flow rate is much less. The maximum flow rate, due to a 50 year storm event (282
gpm) and excavation (10 gpm) is approximately 300 gpm. The average flow rate is expected to be
approximately 20 gpm.

A summary is listed below.

Component Quantity Comment

Seal (water tight) existing pavement,
construct asphalt layer to slope surface
water to sump and pump system.
Construct berms.

Dewatering Pad 2.5 acres

Install to direct surface flow from the
Sump Manhole 1 unit dewatering pad to the water treatment
system. Construct wier.

Each pump to deliver up to 1050

Pumps 2 unit gallons per minute to the water
treatment system.
Sump Piping 1 unit Conveys sump water to treatment unit.
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522 Access Road, River Crossings, and Dredge Pipeline Corridor
5.2.21  Temporary Roads

Temporary roads from existing public right-of-ways to the site staging area will be delineated on
existing asphalt and concrete pavements. Temporary roads from the staging area to the removal
locations (Armored Areas) will be constructed of well graded gravel/stone. The access road
locations are shown on Drawing 4. Disturbed areas will be adequately restored with in-kind
vegetation and/or material type.

5.2.2.2  River Crossing

One submerged temporary road for Armored Area removal will cross the Sheboygan River
perpendicular to river flow as shown in Drawing 4. The submerged temporary road will consist of
larger diameter stone. Typical details or a submerged temporary road are shown on Drawing 4.
The submerged temporary road near Armored Area 1 will support haul truck traffic conveying
excavated Armored Area material from Armored Areas 2, 3, 4, and 5A to the dewatering pad.

The total estimated volume of material from these four Armored Areas (including armor material)
targeted for removal is approximately 782 cubic yards. A total of approximately 52 truck loads of
material will be hauled on this temporary road (assuming an individual truck load of
approximately 15 cy).

Upon completion of hauling and restoration activities in the area of Armored Areas 2, 3, 4, and 5A
the submerged temporary road will be removed as necessary.

5.2.2.3 Dredge Pipeline Corridor

A temporary pipeline corridor will be established for removal of the Soft Sediments. The corridor
will provide access for the 8-inch inside diameter dredge pipeline. Ideally, the pipeline would be
located to provide the shortest route between the river and the dewatering pad. Given potential
access limitations the pipeline may need to be placed entirely in the river. If so, sufficient booster
pump capacity will be established to allow transport of the sediment slurry. The pipeline will be
properly marked with navigational buoys.

523 River Depth

For Soft Sediments, the river stage may need to be increased by placing Portadams across the
river to form a temporary dam, as shown in on Drawing 11. Portadam is a temporary, portable
cofferdam, water diversion or fluid retention system for use in open water up to 12 ft. Portadam is
often used for construction, rehabilitation, remediation, flood protection, and inspection projects
in rivers, lakes or reservoirs. By utilizing a free standing steel support system and impervious
geomembrane, the Portadam allows many types of in-water construction to be accomplished in a
“dry condition”. The Portadam system consists of two main components; a welded tubular steel
framework support and a flexible waterproof membrane permitting easy installation in numerous
configurations and river bed conditions. The system support members are designed to transfer
fluid loading to a near vertical downward load that eliminates the need for internal bracing which
would otherwise obstruct the work area. Hydraulic loading on the membrane assists in sealing
and stability of the structure. The Portadam design allows for water to overtop the structure if
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needed. Drawing 13 show the Portadam in a dam (with flow through structure), similar to what is
proposed for the Sheboygan River project.

The tubular steel and geomembrane Portadam can be constructed without the use of heavy
equipment. Once the materials are delivered to the work site, installation is done by small
equipment and hand labor.

The proposed locations of the temporary dam are approximately:

+ Station: 49 + 50
+ Station: 69 + 50
+ Station: 162 + 25

Since the equipment selected for dredging requires a minimum draft of 3 ft, the Portadam will
create a minimum backwater elevation of 3 ft. Once this water depth is not achievable upstream
of the Portadam location, it will be moved or additional installed at a suitable upstream location.
Key design considerations for the dam configuration include the following, as discussed below:

+ Maintain downstream flows for aquatic species
+ Prevent 100 year flood elevation increases

The optimum size to handle a range of flow up to approximately 230 cfs is a combination of four
36-inch diameter pipes. These pipes will be fabricated out of HDPE. Knife valves will be
attached to the flanged end of the pipe on the downstream side to control the flow during and after
filling the reservoir. One pipe will always remain partly open to maintain a minimum flow of 15
cfs, the estimated Q7 1o flow.

The time required to change the river stage from ambient levels to the design stage (+ 4 ft) was
estimated. The volume of the headwater behind the temporary dam was estimated assuming a flat
water surface extending upstream from the design elevation. Given this volume and using the
average flow condition of the river (230 cfs minus the Q;, 1o flow release), provides an estimate of
the time required to pond water behind the dam. Depending on the location, the time between
ambient elevation and achieving a headwater of 4 feet at the temporary dam location ranges
between approximately 2 to 4 hours. It should be recognized that average flow conditions at the
time of operation will vary from the 230 cfs used in this calculation. Using 50 cfs as an average
flow for instance, would increase the time to fill the “reservoir” to 12-15 hours. In any event, the
Q.10 flow will only be in effect for a short period of time before the normal flow that existed
before installation of the dam is attained. For the cofferdam configuration, the minimum flow will
always be maintained as only a portion of the river will be modified.

As a further contingency, operation of the temporary dam structures during flood conditions was
also evaluated. The dam will have to be removed when flood flows occur to assure that no
backwater increases occur during the 100-year flood. One operational option would be to remove
the Portadam when river stages at the Portadam exceed six (6) feet. As the dam height will be
five (5) feet, (the dam is designed to be overtopped while still maintaining stability), the total river
flow before removing the dam will be the 230 cfs through the 36-inch flow-through pipes plus
about1,700 cfs of dam overtop flow, totaling about 1,930 cfs. This relates to between a 1-year and
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2-year flood event. Weather forecasts will be monitored to alert workers of potential flooding and
Portadam removal possibilities.

In order to remove the dam safely, without undo velocity, turbulence, or force downstream, the
dam will be removed by sections. Removal of the first section will allow the backwater to lower
upstream of the dam while minimizing the flow release downstream. Additional sections can be
removed as necessary to control the flow, removing all the structures if the flooding doesn’t
subside. In this way, a maximum flood depth caused by the dam will be maintained at six (6) feet
while providing controlled flow release during dam removal. The final operational details
concerning Portadam removal will be discussed in the RAWP.

A summary is listed below.

Component Quantity Comment
Armored Sediments

Used between excavation and

Port-A-Dam (cofferdam) 600 lineal ft, 5 ft high : .
river to allow dry excavation.
Sump pump in excavation alon
Sump pump 1 riverF.) P ’
3 inch diameter piping from river
Piping 1,000 lin ft sump pump to water treatment
system when conditions show
murky water.
Soft Sediments
450 lineal ft Strategically placed to dam river
(used several times) flow and allow draft for dredging
Portadam ; . :
with flow-through to occur in shallow river
structure, 5 ft high locations.

524 Dry Excavation
5.24.1 Near-Shore Sediment

The Near-Shore Sediment “Segments” are situated such that a portion of each are located in the
river flow boundaries under high water conditions and located out of the water during low-flow
periods as shown in Drawing 3. If impacted sediment is identified with poling, then the sediment
will be removed using a dry method of excavation.

Process calculations for the Near-Shore Sediment are based on a potential removal volume of 37
cy, 1999 ESA, at 62.7% solids in situ and a specific gravity of 2.6. This volume if still present at
this location in the river represents 100% of the total volume. The percent solids are derived from
an assumed specific gravity of 2.60 and the numerical average of dry density (63.7 pcf) obtained
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from fourteen (14) geotechnical samples from the Upper River re-characterization. A summary of
process calculations are shown in Table 8.

Removal by excavation at a rate of 15 cy/d is expected at 45% solids, producing a volume
increase of roughly 50% as additional water is brought in with the sediment. Removal will take
approximately 2 days. Additional set up time prior to removal would be required at the Near-
Shore Sediment area. No coarse stream separation is planned. Given the high initial percent
solids, dewatering to 60% solids is expected. The load-out at a rate of 300 wet tons per day will
require less than a few hours to remove these materials from the staging area.

The relatively small volume and high density achieved during removal is expected to yield less
than 4,000 gallons of water to be treated. The water would be produced at the pad during the
period of removal and stockpiling. The water will be collected on the dewatering pad and treated
by the on-site water treatment system and ultimately discharged back to the river.

5.24.2 Armored Areas

Armored Area material will be removed using standard excavation equipment (excavators and
front-end loaders). Armored Area sediment areas will be isolated from the river by using a
temporary containment barrier, as shown in detail on Drawing 3 and 4.

The portable hydraulic structures for the cofferdams will be approximately 5 feet high to provide
ample freeboard above the river stage. Once installed, non-turbid (visual) water on the contained
side of the barrier will be pumped out and discharged to the river. A sump/pump system will be
installed within the enclosed area to provide ongoing dewatering as needed. Turbid water will be
pumped to the on-site water treatment system. Once excavation of an Armored Area begins, all
pumped water will be conveyed to the water treatment plant. Excavation will be performed with
standard backhoes operating from the shore. The excavated material will be hauled to the
dewatering pad by standard construction hauling equipment. Drawing 4 shows a typical
configuration for this application, similar to what is expected on the Sheboygan River.

Process calculations for the Armored Area sediment are based on a removal volume of 2,149.4 cy
at 62.7% solids in situ. The volume represents 100% of the total volume. The projected wet
weight of sediment disposed will be 3,080 tons. The percent solids is derived from an assumed
specific gravity of 2.60 and the numerical average of dry density (63.7 pcf) obtained from
fourteen (14) geotechnical samples from the Upper River re-characterization. A summary of
process calculations are shown in Table 8.

Removal by excavation at a rate of 100 cy/d is expected at 45% solids, producing a volume
increase of roughly 80% as additional water is brought in with the sediment. Removal will take
approximately 21 days. No coarse stream separation is planned. Given the high initial percent
solids, dewatering to 60% solids is expected. Once dewatered, the load-out rate of 1000 wet tons
per day will require approximately 3 days to remove these materials.

The processing of this material is expected to yield approximately 240,000 gallons of water to be
treated
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525 Hydraulic Dredging

Soft Sediment removal using a Swinging Ladder, Cutterhead (hydraulic) Dredge (with spuds) and
a Horizontal Auger Dredge are both planned for the Upper River Soft Sediments. The dredge will
allow free movement of the dredge using spuds that hold the dredge in place as the cutterhead
swings an arc. This type of dredge is well suited for removal of the Soft Sediment deposits in the
Upper River. Once the sediments within the arc have been dredged, the dredge will lift two of the
three spuds while the third spud pushes or drives the dredge forward. The Horizontal Auger
Dredge will be used for final clean-up passes. Dredging will start upstream at Deposit No. 1 and
work downstream, as necessary. An 8-inch diameter dredge slurry pipe with booster pump(s) will
convey the dredged sediment (slurry) to the dewatering pad. The slurry pipeline will be located to
minimize the distance to the dewatering pad area. Sections of the pipeline will be added
downstream of booster pumps area as the dredge advances down the river.

The best management practices that will be used during dredging to reduce soft sediment re-
suspension will include:

+ Reducing cutterhead rotation speed.
Reducing swing speed of cutterhead
Reducing or eliminating cut face undercutting by using a maximum lift thickness of 80%
of the cutterhead diameter.

Prior to dredging, debris removal will be performed in the areas to be dredged. Final decisions on
debris removal will be presented in the Remedial Action Work Plan (RAWP). Dam crossings will
occur by removing and then launching the dredge below the dam. Access to the river will be key
for both debris removal and dam crossing activities. Debris in contact with contaminated
sediment will be placed into an appropriate landfill.

Controls and monitoring of sediment resuspension during dredging will occur during the Soft
Sediment removal effort. Monitoring of river water turbidity will be performed upstream and
downstream of RA activities, including during construction of the portable dams.

Process calculations for the Soft Sediment Deposits are based on a removal volume of 33,335.6 cy
at 59.7% solids in situ and a specific gravity of 2.5. The volume represents 100% of the total
volume. The projected wet weight of sediment disposed will be 47,496 tons. The percent solids
are based on the weighted average for all deposits in the Soft Sediment area. A summary of
process calculations are shown in Table 8.

Removal by hydraulic dredging at a rate of approximately 344 cy/d is expected at a slurry of 6.3%
solids. Removal will take approximately 97 days, with a load-out rate of 1000 wet tons per day.

The processing of this material is expected to yield approximately 88 million gallons of water.
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5.2.6 Dewatering
5.2.6.1  Dry Excavation

It is anticipated that once excavated and stockpiled on the dewatering pad, free drainage (passive
drainage from stockpiled material) will occur from the material removed from the Near-Shore and
Armored Areas. Dry excavations are planned for each of these two areas. As such, the material
will be removed at its in situ percent solids condition.

5.2.6.2  Hydraulic Dredging

Several methods of dewatering were considered for the Soft Sediments. The Soft Sediment
consists generally of silt and fine sand with some gravel and some fine grain material (clay).
Appendix C of Volume 11 contains site geotechnical data from Upper River sediments. This
material is conducive to being dewatered by geotextile tubes, belt presses and plate and frame
presses. Both belt presses and/or plate & frame presses have relatively significant costs related to
equipment and labor as compared to geotextile tube dewatering. Since an affiliate of PRS is the
property owner of the staging area, dewatering by geotextile tubes was selected for the Upper
River Soft Sediments.

5.2.6.3  Treatability Results

Initial treatability tests of Upper River Soft Sediment (Deposit 5) were performed to evaluate the
sediment characteristics and chemistry associated with geotextile tube dewatering. A second
round of treatability tests were performed on sediment samples obtained from Deposit 6 and
Deposit 33A. The treatability reports are contained in Appendix B.

The results indicate that the Upper River sediment was readily dewatered using conventional
geotextile tube fabric (hanging bag tests) such that the sediment would pass a paint filter test and
have a percent solids greater than 50%. Also, in the event of polymer usage to assist dewatering
an initial polymer addition rate was estimated as 0.75 to 1.0 pounds per dry ton of sediment.

5.2.6.4 Non-TSCA Sediment

For material excavated in the dry, dump trucks will place the material in windrows on the
dewatering pad. The windrows will be oriented to allow free drainage of carriage water towards
the sump. Carriage water will be conveyed through the sump to the on-site water treatment plant.
The carriage water flow rate should average approximately 10 gpm.

For material dredged, dewatering will be accomplished for the Soft Sediments using geotextile
tubes. The proposed geotextile tubes will have 60-foot circumference, and will be approximately
200 feet long. The tubes will be filled on the dewatering pad such that stacking of the tubes, if
necessary; (up to 2 tubes) can be performed.

5.2.6.5 TSCA Sediment

Sediments have been identified in situ which contain PCB concentrations of 50 ppm (mg/kg) or
greater. These sediments will initially be considered TSCA material. A mathematical averaging
procedure will be used to estimate the in situ TSCA volumes similar to those procedures
employed and accepted at other Region V sites.
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Soft sediment in localized areas of Deposits 13, 14 and 26B are viewed as TSCA sediments.
Similarly, sediments from Armored Areas 1, 2, 3, 4, 5A, 10 and 11 will be viewed as TSCA
sediments.

Geotextile tubes and stockpiles will be segregated and identified as TSCA material and disposed
of in a landfill approved to accept TSCA material. The carriage water from these sediments and
materials will not be segregated from non-TSCA materials and will be treated and discharged to
the river as part of normal operations.

5.2.7 Carriage Water and Surface Water Treatment

The sources of water requiring treatment are the carriage water which drains from the geotubes
and the precipitation which comes in contact with contaminated sediment on the Geotube drainage
pad. These waters will be treated for total suspended solids (TSS), PCBs, and additional
requirements of the WPDES permit with a sand filtration and a granular activated carbon (GAC)
system. Provisions will be made for chemical addition should this be necessary for TSS removal.
A new temporary outfall will be constructed at the dewatering facility as shown on Drawing 2.
The process flow diagram for the water treatment system is shown on Drawing 14. Monitoring of
water within the process will occur at the influent, before and after the sand filters, after the GAC,
and at the effluent (outfall).

Carriage and site contact water will be pumped from the dewatering pad sump to a 31,500 to
63,000 gallon influent wastewater storage using two 1,050 gpm submersible pumps. The influent
storage will provide drainage water equalization and will also provide some sedimentation of solid
materials. Any settled solids in the equalization tank will be pumped to a Geotube at the
dewatering pad.

Two 1,050 gpm filter pumps will pump the wastewater from the equalization tank to three parallel
sand filters. In-line with the discharge piping will be a sample port that will allow sampling of the
incoming influent stream. The sand filters shall be pressure vessels equipped with suitable
distribution and collection piping to allow for even distribution of flow through the filter media.
The vessels shall be designed for working pressures up to 125 psi and equipped with a rupture
disk to prevent over pressurization. The vessels shall have piping to allow for media
backwashing, piping to allow for pneumatic conveyance of filter media, differential pressure filter
gauges and an upper and lower man-way to allow for personnel access for inspection of media.

The loading rate for the sand filters shall not exceed 9 gpm/ft® at a 2,100 gpm maximum design
flow (700 gpm each). The filters will be backwashed from a 35,000 gallon wastewater effluent
storage tank and the backwash will flow to a Geotube. The wastewater will flow from the sand
filters to the activated carbon filters for removal of organic contamination. In-line with the
discharge piping will be a sample port that will allow sampling of the effluent stream for filter
efficiency determination and the need for backwashing or media replacement.

The carbon filters will be pressure vessels equipped with suitable distribution and collection
piping to allow for even distribution of flow through the filter media. The vessels will be
designed for working pressures up to 125 psi and equipped with a rupture disk to prevent over
pressurization. The vessels will have piping to allow for pneumatic conveyance of filter media,
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differential pressure filter gauges and an upper and lower man-way to allow for personnel access
for inspection of media. In-line with the discharge piping will be a sample port that will allow
sampling to determine if breakthrough has occurred and the need for media replacement. The
loading rate for the carbon filters will not exceed 9 gpm/ft? at a 2,100 gpm maximum design flow
(700 gpm each). The wastewater will flow from the carbon filters to the effluent storage tank.

The effluent will flow from the effluent storage tank to the project outfall. Effluent flow will be
metered and totalized with sampling in accordance with the discharge requirements. The effluent
will flow by gravity in an aboveground pipe to the outfall. The effluent pipe will be terminated 10
feet before the river bank. The outfall discharge point will be lined with rip-rap.

Polymer(s) may be added to the dredged sediment prior to placement in the geotubes. Additional
chemical addition may be necessary to improve the water treatment performance. The need for
chemical addition will be determined during start-up and operation of the water treatment plant.
The types of chemicals, such as alum or polymers, and dosages of chemicals will be determined
by field testing.

A summary is listed below.

Component Quantity Comment
Precipitation flow 270 gpm Based on 25 year storm, 2.5 acres of pad.
Armored Area sump flow 10 gpm (I?raysed on flow required to keep excavation
. 610 gpm average Based on 15 ft./sec velocity in an 8” PE
Hydraulic dredge flow 2100 gpm max SDR 15.5 pipe.
. 2,100 gpm max.
Dewatering pad sump pumps 610 gpm avg, Two pumps, each 1,050 gpm.
Provides 15-30 minutes of equalization at
Equalization tank 31,500-63,000 gal the maximum treatment flow rate of 2,100
gpm.
Filter pumps 2,100 gpm Two pumps, each 1,050 gpm.
Three, 10 ft diameter sand filters. Based on
Sand filters 2,100 gpm a maximum flow of 700 gpm for each filter.
(<9 gpm/ftd).

Three, 10 ft diameter GAC filters with
20,000 lbs GAC per filter. Sizing criteria
based on a maximum flow of 700 gpm for

GAC filters 2,100 gpm each filter. Also sized for 4 months of
operation without PCB breakthrough for a
50 ug/l PCB influent concentration and a 0.5
ug/I effluent concentration.

Provides minimum 10 minutes of backwash

Effluent Tank 35,000 gal water storage for the sand filter backwash
rate of 15 gpm/ft2.
One pump, 1,200 gpm. Based on maximum
Backwash Pump 1200 gpm backwash requirement of 15 gpm/ft?

backwash for the 10 ft diameter. sand filter.
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5.2.8 Transportation and Disposal of Sediment
5.28.1 Loading

Prior to hauling to a landfill, dewatered sediment will be sampled and analyzed for moisture
content and PCB concentration. Landfill specific requirements will be discussed in the RAWP.
General sampling and testing methods are described in the Field Sampling Plan, Appendix H.
Load out of dewatered sediment, including sediment with geotextile tubes, will use a backhoe,
front-end loader or dozer, and place the dewatered sediment into haul trucks. If necessary, truck
wheels can be decontaminated after material has been loaded, prior to exiting the site. As
required, a tarp may be rolled over the load. Further descriptions of sediment load-out will be
described in a dewatered sediment removal plan in the RAWP.

5.2.8.2  Transportation

The dewatered non-TSCA sediment will be placed into trucks using backhoes and front-end
loaders and transported to the Onyx (Chilton, Wisconsin) landfill for final disposal. The haul
trucks will be equipped to contain the sediment with bed liners (if necessary) and appropriate
covers. After loading and prior to leaving the site, truck wheels will be decontaminated (if
necessary) at a prepared decontamination pad. All haul trucks will be properly placarded and
manifested and be equipped with a leak-proof gate.

The dewatered TSCA sediment will be placed into haul trucks using backhoes and front-end
loaders and transported to Environmental Quality (EQ), Wayne Disposal Facility for final
disposal. The haul trucks will be equipped to contain the sediment with bed liners and appropriate
covers. After loading and prior to leaving the site, haul trucks will be decontaminated (if
necessary) at a prepared decontamination pad. All haul trucks will be properly placarded and
manifested and be equipped with a leak-proof gate.

5.2.8.3  Disposal
All non-TSCA sediment will be placed into appropriate haul trucks and delivered to the Onyx,

Chilton, Wisconsin landfill for disposal.

All TSCA dewatered material will be placed into haul trucks and delivered to a landfill approved
for accepting TSCA material (e.g., Environmental Quality (EQ), Wayne Disposal, Michigan). A
summary is listed below.

Component Quantity Comment
Armored Areas and Soft Sediment

Landfill material 50,576 tons . .
requiring disposal.

Trucking schedule 2 months of trucking Haul trucking up to 1000 tons/day.

Haul truck 10-20/Day Haul tru_ck to deliver dewatered sediment
to landfill.

Onyx Landfill 1 ConFracted landfill (Chllton, WI1) to
receive dewatered sediment.

Wayne Disposal 1 Approved TSCA Landfill.
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6 Environmental Monitoring During Upper River Remedial Action

Methodologies and procedures necessary to implement an environmental monitoring plan for the
Upper River remedial action are provided in the Field Sampling Plan, Appendix H. If additional
monitoring procedures are required beyond these currently provided in the Field Sampling Plan
an addendum to this plan will be developed as part of the RAWP.

6.1 Sampling Media

Monitoring during Upper River remedial action activities are likely to include:

Surface water
Effluent

Dewatered sediment
Post-dredge sediment
Air (as needed)

* & & o o

A complete monitoring plan is provided in the FSP and a summary is listed below.

Media

General Location

Sampling Activity

Frequency

Surface Water

Effluent

Dewatered
Sediments

Post-dredge
Sediment

Air

Upstream and
downstream of dredge

Prior to discharge

Dewatering pad

Completed dredged
areas

Staging area

River turbidity
measurements

Per requirements of
WPDES

Composite sediment
sample for PCBs,
moisture content and
requirements of
landfill

Sediment samples for
PCBs analysis

Ambient air sampling

Per Field Sampling
Plan

Per requirements of
WPDES

Per Field Sampling
Plan

Per Verification
Sample Plan

Per Field Sampling
Plan
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7 Post Removal Verification

The Verification Sampling Plan, Appendix E provides the complete detail, rationale and
methodologies to sample sediment and soil at the site. A summary of the plan is provided in this
section.

7.1 Near-Shore Sediments, Armored Areas and Soft Sediment
Deposits

Confirmatory sampling will occur to document attainment of the PCB mass removal objective
and to determine the post removal PCB SWAC. Confirmation sampling of Near-Shore
Sediment will occur to document appropriate removal but will not be used in the PCB mass
removal and PCB SWAC objectives.

Pursuant to the URSOW, PCB mass removal will be verified by dredging of each targeted
deposit area until any of the following objectives are met:

+ Removal of a Soft Sediment deposit will be deemed complete when 3 to 4 inches (or
less), on average, of residual sediment remains in the deposit as determined by sediment
probing after dredging, or after three passes with conventional dredging equipment (or an
equivalent level of effort with alternative dredging equipment), whichever goal is
achieved first.

+ If USEPA determines that achieving these goals in a particular Soft Sediment deposit or
set of deposits is impracticable or undesirable, USEPA may deem sediment removal
complete when more than 3-4 inches of residual material or more remains in the deposit
or fewer than three dredge passes have occurred.

+ In consultation with USEPA, PRS may elect to conduct more than three dredging passes
in an attempt to achieve a residual sediment level of less than 3-4 inches.

+ Prior to any sediment removal, PRS will define a relationship between PCB mass and
sediment volume for each RMU selected for removal. Based on the 2004 re-
characterization data, PRS will develop and use this relationship along with post-dredge
sediment probing data (i.e., residual sediment depth) to monitor and document
cumulative PCB mass removed from the Site.

Specific to the expected SWAC outcome objective:

+ If sediment thickness is measurable (unconsolidated material) and a sample can be
collected, that PCB concentration is used to represent all residual sediment in that RMU.

+ If sediment thickness is measurable (unconsolidated material) but a sample can not be
recovered from any sample location within a RMU after 2 unsuccessful attempts with a
Petite Ponar dredge, a determined value of 0.5 ppm will be used for this location to
determine post-removal SWAC.

+ If no measurable sediment exist in the RMU that has been dredged, a value of 0.017 ppm
(detection limit) PCB will be used.
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8 Mitigation Plan to Restore Habitats

The Mitigation Plan, (Vol. Il, Appendix 1) addresses the Upper River portion of the Sheboygan
River. The goals of the mitigation efforts are to protect the existing natural resources and to
restore the resources, if applicable, affected by the remedial action, to the extent practicable.

The areas that require remedial action that are considered for possible mitigation include the
following:

+ Near-Shore Sediments,
+ Armored Areas, and
+ Soft Sediment Deposits

The Mitigation Plan proposes methods to restore the aquatic and terrestrial resources and
environments that might be disturbed by the remedial action activities. Pursuant to the URSOW,
Soft Sediment removal from the river will not require replacement. The Mitigation Plan focuses
on upland areas of the site such as the Armored Areas.

The Remediation Contractor will mark the boundaries of proposed areas with stakes that will be
disturbed during 2006 RA activities in the Armored Areas. The WDNR will delineate those
locations within the marked areas that are wetlands. Those areas will be restored as wetlands
during the reclamation phase of the project.
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9 Construction Schedule

The Project Schedule, (\Vol. Il, Appendix M) is aggressive to allow effective removal of
impacted sediment, shorter the length of time required to facilitate the remedial action and to
quicken the recovery of the affected improvements. The need to effectively and quickly initiate
and complete remedial activities is underscored by local access agreements required to complete
the activities.

9.1 Remedial Action Activities Schedule

The schedule of anticipated remedial action activities, including pre-construction activities and
regulatory review activities is presented below:

Activity Responsible Party Dates
Pre-Construction Activities
95% Basis of Design Submittals PRS/Foth & Van Dyke 11/9/05
Agency Review of 95% Submittals WDNR/EPA 11/9/05 - 12/13/06
Sediment Removal Design PRS/Foth & Van Dyke 3/15/06
Age_ncy Review of Sediment Removal WDNR/EPA 3/15/06 — 3/31/06
Design
RA Work Plan Submittal PRS 4/3/06

Regulatory Review and Approval of RA

Work Plan WDNR/EPA 4/3/06 — 5/15/06

Construction Activities Milestones

PRS/Foth & Van Dyke/

Contractor(s) 5/15/06 — 5/26/06

Preparation Work at Staging Area

PRS/Foth & Van Dyke/

1
Contractor(s) 6/12/06" - 11/1/06

Dredging/Excavation of Sediments

! Starting date dependent upon restrictions posed by spawning habits specific to the Sheboygan Upper River
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10 Supporting Sediment Removal Design Submittals

Enclosed with this Sediment Removal Design are the following submittals which support the
design.

The Design Support Submittals include:

Appendix D QAPP Addendum

Appendix E Verification Sampling Plan
Appendix F Specifications

Appendix G Mitigation Plan

Appendix H Field Sampling Plan

Appendix | Construction Quality Assurance Plan (CQAP)
Appendix J Health and Safety Plan
Appendix K Operation and Maintenance Plan
Appendix L Contingency Plan

Appendix M Project Schedule

Appendix N Capital O&M Cost Estimate
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11 Permit Equivalency

The Remedial Action on the Upper River is subject to federal, state and local permit
requirements and regulations. Since the remedial action work on the Upper River is being
performed under the Comprehensive Environmental Response, Compensation and Liability Act,
(CERCLA)), federal, state or local permits are not required for any on-site activities. However,
the work proposed must comply with the substantive requirements of the federal, state and local
permit requirements and regulations. This section identifies the federal, state and local permit
requirements and regulations and describes how the proposed remedial design and remedial
action will satisfy the applicable substantive requirements. Many of the regulatory substantive
permit requirements, including further treatability studies, will be discussed in the Remedial
Action Work Plan (RAWP).

For the purpose of this section, on-site is defined as the Upper Sheboygan River and all areas in
near-proximity to the river that are necessary to implement the proposed remedial action. This
will, in general, include the following:

+ All in-river activities including dredging, excavation, monitoring and any construction
required to facilitate the remedial activities;

+ All near river activities including streambank remediation, restoration and the operation
of land based facilities for barge unloading, sediment dewatering, water treatment and
sediment loading for trucking to an off-site disposal area.

The following summarizes the remedial action activities planned for the Upper River,

Approximate Area of Material Expected Days of
Location Targeted Material River Frontage Volume Removal
Armored Areas 12,900 sq ft ~940 ft 2,149 cy 21 days
Soft Sediment 10.7 Acres ~ 3 miles 33,335 ¢y 97 days

The following sections described the various construction activities that are part of the remedial
action for the Upper River and the relevant federal, state and local environmental substantive
requirements that typically apply to these activities.

11.1 Compliance with Section 106 of the National Historical
Preservation Act

“Section 106” of the National Historic Preservation Act, as amended requires that Federal
agencies take into account the effects of their undertakings on historic properties listed in, or
eligible for listing in, the NRHP and to provide the ACHP opportunity to comment on the
undertaking. Historic properties consist of prehistoric or historic sites, structures, buildings,
objects, or features that are made or modified in the course of human activities.

PRS, a non-federal party, proposes to assist the lead agency (USEPA) in meeting their
obligations under “Section 106 and implementing the regulations of Title 36 Part CFR 800 for
the Upper Sheboygan River remediation project. The WDNR completed a cursory review of its
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historical/archaeological resources screening map and determined that historic or cultural
resources may be present in a portion of the Upper Sheboygan River remediation area. To
comply with “Section 106 we propose to complete the following:

+ As part of the RAWP efforts, consult with the Wisconsin State Historic Preservation
Officer (SHPO) and the appropriate Tribal Historic Preservation Officers (THPO) who
can provide the Federal agency with a recommendation regarding the need to conduct
further cultural resource studies to identify their concerns about historic properties with
traditional religious or cultural significance that may be affected by the Upper Sheboygan
River remediation project. Issues raised by SHPO will be addressed in the appropriate
manner.

+ Ifitis determined through consultation with the SHPO and Indian tribes that historic or
cultural resources have the potential to be affected by the undertaking, a Phase | survey
for archaeological and architectural/history resources will be completed in the Area of
Potential Effect (APE). The APE is defined as the geographic area(s) in which an
undertaking may directly or indirectly cause alteration in the character or use of historic
properties. The Phase | investigation will be conducted by individuals who meet the
Secretary of Interior’s Standards and Guidelines for professional standards.

+ If the Phase I survey identifies cultural resources within the APE that are potentially
eligible for listing in the NRHP, the undertaking shall attempt to minimize impacts to the
resources through avoidance. If avoidance is not possible, further investigation of the
cultural resources will be conducted in accordance with Federal and State historic
preservation regulations.

11.2 Section 404, 10 and 401 Dredge and Fill Permit
11.2.1 Applicability

Several federal and state programs including Section 404 Dredge and Fill Permit of the Clean
Water Act -33 U.C.S. 1344 (Section 404) is administered by the United States Army Corp of
Engineers (USACE) and regulates the following:

+ Discharge of dredged or fill material,
+ Disturbance of streambeds; and
+ Activities that impact wetlands

The following specific Upper River activities would likely require a need to meet substantive
requirements of “Section 404”:

+ Constructing the sediment processing facilities and water treatment plant on the banks of
the Upper River;

+ Constructing any docking facilities that might be used for mobilizing and demobilizing of
construction equipment and unloading excavated soils;
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Placement of temporary access road fords. Materials needed for road fords (riprap) will
be used and described in the RAWP;

Placement of containment barriers (e.g. cofferdam) around Armored removal areas.
Materials needed for containment barriers (removable Port-A-Dam systems) will be used
and described in the RAWP;

Dredging and excavating the Soft Sediments, Near-Shore Sediments and Armored Area
sediments;

Replacing the soils and vegetation in the Armored sediment areas.

The requirements for these activities would likely require that adverse impact to aquatic
ecosystems and to human health and the environment to evaluated and minimized.

11.2.2

Compliance

The remedial action work proposed includes construction practices to minimize the impacts of
the dredging to the environment and monitoring the dredging process to assure compliance with
the substantive requirements. The practice methods and monitoring that are proposed include the
following:

L4

Hydraulic dredging, a technology that minimizes the suspension of sediment, is proposed
for the Upper River. The specific process and type of equipment used will depend on the
contractor selected, but minimization of sediment suspension will be a specified
requirement. Performance requirements (e.g., best management practices) for
minimizing downstream sediment resuspension will be used;

Potential resuspension of sediment will be monitored for Total Suspended Solids (TSS)
both up and downstream of the dredging operation and at the placement of any fords or
coffer dams. The specific plans for these monitoring activities and the action levels for
TSS are established the Field Sampling Plan. Currently, a 35 mg/l TSS trigger level
requires notification to the contractor and a 70 mg/l TSS action level signifies a work
shut down. More detail is provided in the Field Sampling Plan.

Turbidity will be monitored both up and downstream from the dredging activity. Specific
turbidity action levels will be determined based on the correlation between turbidity and
TSS. If monitoring shows that the trigger level is exceeded, the dredge operator will be
notified and instructed to use BMPs.

Construction of near streambank and streambank structures needed to support the
remedial action (docking facilities, temporary road fords, etc.) will be deployed. These
facilities may require the placement of riprap, the use of other streambank stabilization
practices to protect disturbed streambank areas, and appropriate soil erosion control
devices to protect the river from disturbed area erosion. Bio-engineered stabilization
alternatives have been considered and will be used where feasible. Such structures may
be left in place, temporary or permanently, for streambank protection. The intent is to
remove the artificial structures and the bank restored to natural conditions upon
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completion of the dredging operation. However, if long-term stabilization is an issue that
is more appropriately addressed with a permanent structure, such as riprap, these methods
will be deployed upon concurrence with WDNR.

+ Restoration will be completed upon completion of dredging and excavation activities in
specific areas. Where erosion potential is high (steep slopes or areas of potentially high
stream velocities), an erosion mat will be placed to maintain soil stability. Native
vegetation will be planted appropriate for the specific area, including shade tolerant
species for woodland areas, wetland species within existing wetland areas, or wet-mesic
prairie and emergent wetland species for Armored Areas. However, when wetlands are
delineated by the WDNR, site specific decisions may be made regarding the appropriate
vegetation.

11.3 Rivers and Harbors Act of 1899 (Potentially authorized under
General Permit 1)

11.3.1 Applicability

Section 10 of the Rivers and Harbor Act of 1899, implemented by the USACE, regulates
excavation or filling of the channel of any navigable water similar to the “Section 404” dredging
and filling permit. The Rivers and Harbor Act typically applies to activities such as dredging,
filling in navigable waterways, structures in navigable waterways and access through navigable
waterways. It overlaps the “Section 404” permit and typically the two permits can be authorized
together under a USACE General Permit 1.

The specific remedial activities proposed in the Upper River that would typically require
regulation under the River and Harbor Act includes:

+ Placement of temporary access road fords and river containment barriers (cofferdams)
across the Upper River channel;

+ Placement of containment barriers around Armored removal areas;

+ Temporary placement of riprap and/or other shoreline protection devices in construction
staging areas and sediment unloading areas;

+ Placement of riprap and/or other erosions control devices in streambank areas that are
excavated to remove sediment. Bio-engineered streambank stabilization techniques will
be used where feasible; and

+ Construction of the outfall of the on-site carriage water treatment plant (shown on
Drawing No. 2).

11.3.2 Compliance

As a contingency measure, temporary containment barriers could be constructed across reaches
of the Upper River to enable sufficient water depth for the dredging equipment and/or barges to
operate. The design proposes to use temporary dams that would span the river. This system
would include small bypass piping to maintain some flow downstream. The dams would remain
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at a location in the river for only a time period long enough to allow the dredging in the
backwater reach to be completed. Containment barriers may also be used to segregate portions
of the river for excavation of armored and Near-Shore Sediments. Details concerning these
containment barriers are included in Section 5 of this report. Proposed locations are shown on
Drawings No. 3, 4 & 10. The locations may be adjusted in the field.

Similarly, temporary access road fords will be required to gain access to the stream for servicing
the Armored Areas. This access road is shown on Drawing 4. Upon completion of the
excavation effort in areas served by these fords, they will be substantially removed and the
stream bottom restored to pre-construction conditions.

Erosion control features proposed for near bank and streambank areas where sediment is
excavated will include erosion control during the removal process, and restoration and
revegetation upon completion. The plan will be to put erosion control devices in-place that
prevent scouring and erosion prior to the start of construction, maintain these devices during the
remediation processes, and restore the area to pre-construction conditions after removal is
complete. Where appropriate, such as around the water treatment discharge piping, riprap will
be placed to stabilize areas with high erosion potential during operation, after which the erosion
control facilities will be removed, if appropriate.

11.4 WPDES WWTP Discharge Permit

114.1 Applicability

A WPDES General Permit is typically required for the discharge of carriage water from the
sediment dewatering process. Discharges of treated water to the Upper Sheboygan River are
regulated under Wis. Admin. Code Chapters NR 200 to 220 and 299 and Wis. Statues s. 281.41.
The substantive requirements for all covered facilities are as follows:

+ Design berms and other containment facilities to provide containment (as detailed in
Section 5.3.2.5),

+ Design the containments facilities and the water treatment system using flow from the
dredge and the intensity of the 10-year and 50 year, 24 hour rainfall events,

+ Submit the required information regarding water treatment additives (polymers) to the
WDNR for approval, and

+ Submit process flow rates to the WDNR for the dredging removal work.

11.4.2 Compliance

The following is a general description of the water treatment processes for the Upper River.
Details regarding the water treatment design are provided in Section 5 of this report.

Sediments will be removed from the river bottom using hydraulic dredging methods. The dredge
slurry will be pumped through pipeline into geotextile tubes located in the Staging Area. Design
details for the Staging Area and the geotextile tubes are provided in Section 5 of this report. The
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geotextile tubes will be used to dewater the sediment to a moisture content that will allow the
sediments to be landfilled at a licensed municipal solid waste landfill.

The geotextile tubes, water treatment plant and the other facilities in the Staging Area will be
surrounded by an asphalt berm to contain carriage water and stormwater contacting the sediment.
Equipment used in the Staging Area will either be dedicated for use in the Staging Area or be
decontaminated prior to leaving the Staging Area. A Decontamination Pad will be prepared to
wash any potentially contaminated equipment and/or trucks.

The water streams that require treatment include the following:

carriage water generated during the hydraulic dredging of the sediments.

pore water generated during the dewatering of the sediment in the geotextile tubes,
wash water from the Decontamination Pad, and

contact water from precipitation that falls on the staging area.

* & & o

These water streams will be treated at the on-site water treatment plant.

The water streams will drain to a sump and then be pumped to the water treatment plant located
near the Staging Area. The water treatment plant will include the following treatment processes:

+ Sand filter(s) to remove suspended solids, and
+ Activated carbon filters for removal of PCBs and other organic compounds;

As required by NR 205 Wis. Admin. Code the water treatment plant will be designed to handle
the expected water stream plus the probable intensity of a 10-year and 50 year, 24-hour rainfall
event. The design calculations and details concerning the design of the water treatment plant and
provided in Section 5 of this report.

The effluent from the plant will be monitored daily for the following parameters:

Total Suspended Solids;

PCBs;

Discharge volume; And

Other requirements of the WPDES permit

* & o o

Characterization of the carriage water will be completed prior to finalization of the RAWP. The
need to pilot test the water treatment system has been evaluated. Based on previous experience it
is unlikely that a pilot study of the water treatment process will be needed. If proposed treatment
methods have difficulty meeting the appropriate water quality standards during the dredging
operation, the option to shut down the process until a resolution is reached is a viable alternative.
The RAWP will provide water discharge requirements from the WDNR.

Details for the effluent monitoring are located in the Field Sampling Plan (\Vol. 11, Appendix H).
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11.4.3 Wisconsin Statues Chapter 283- WPDES Permit

As part of the WPDES substantive permit requirements, the WDNR will define specific water
quality standards and propose effluent limits for the Upper River project

11.5 Storm Water Discharge Permit (WAC NR 151 and 216)
115.1 Applicability

The stormwater discharge addresses the substantive requirements of Wis. Admin. Codes NR 151
and NR 216 which apply to erosion control on projects that result in land disturbance of greater
than one acre, including best management practices for erosion control and stormwater
management. The process includes filing a Notice of Intent (NOI) for stormwater management
discharges associated with land disturbance along with an erosion control and post-construction
stormwater management plan.

The stormwater discharge substantive permit requirements cover activities that will occur on the
land adjacent to the Upper River that are regulated under NR 151 and 216. These land based
activities and approximate areas that will be disturbed are as follows:

+ Construction of the three to four acre sediment Staging Area that includes the
decontamination pad, layout pad for the geotextile tubes, haul road, sump, water
treatment plant, water discharge piping, and loading area. As this area currently includes
a paved impervious surface, the need to “disturb” this land is limited and may not strictly
apply to NR 151 and 216 requirements,

+ Temporary access road construction, and

+ Armored sediment areas located at the Upper River streambanks. The Armored Areas
have a total area of approximately 12,900 sf (~0.30 acres). Depending on the water level
in the Upper River some of these areas may be above the water level while others below
the water.

11.5.2 Compliance

Because no increase of impervious areas will occur with this design, post-construction
stormwater runoff calculations will not be needed to comply with the substantive requirements
for construction and operation of the Staging Area. The existing conditions and post
construction conditions will be the same from a hydrologic standpoint. Control of stormwater
discharge from the Staging Area will be occurring because of the contact water designation for
all precipitation falling on this area. Perimeter berms will maintain segregation of this area from
off-site runoff.

Substantive compliance with stormwater standards also includes a water quality component. To
meet NR 151, the following performance will be attained for the project:

+ Design using Best Management Practices (BMP) and erosion control system that meets
the standards of NR 151. Revegetation, buffer strips, and other BMPs will minimize
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runoff from the temporary facilities associated with the project. Upon completion of the
project, the landscape will revert to natural conditions. The RAWP will discuss erosion
and storm water management plans that implement BMPs for each area;

+ Complete the required site inspection including post storm event inspections. These
reports will be completed by field personnel throughout the life of the remediation
project.

+ Develop erosion control and stormwater management plans for the post-remediation
period for each of the on-land remediation areas. As previously discussed, erosion
control BMPs will be implemented during and after operations. The stormwater
management plan will include land restoration, revegetation, and natural BMPs. These
plans are provided below.

11521 Erosion Control Plan

Erosion control measures have been incorporated into the design on the construction plans for
each of the planned activities shown on Drawing 15. The erosion control measures were
developed considering each of the different types of remedial activities as briefly described
below. The erosion control measure proposed from the stormwater treatment BMPs includes the
following:

+ Preventative measures such as the berm around the Staging Area designed to contain
contact water from non-contact water thus limiting the exposure of stormwater to
contaminated areas;

+ Containment measures such as providing asphalt or concrete below the areas where
sediments are stored and contact water is handled to protect groundwater; and

+ Containment measures such as the silt fencing proposed in the disturbed non-contact
areas and the armored sediment areas described below.

The following describes the erosion control features that will be designed and installed at the
various remediation areas on the Upper River. The RAWP will discuss the requirements of NR
216.46 and addresses soil material handling, appropriate BMPs, and other details.

115211 Staging Area - Contact Area

The three to four acres Staging Area is considered a Contact Area as the typical activities that
occur involve handling and treating of contaminated sediments, carriage water, pore water and
precipitation that has come in contact with the sediments. The contact runoff from the Staging
Area will be collected and treated. Source control measures include maintaining the access road
into the site by keeping the road free of any tire track soils and routine cleaning of ditches,
culverts and silt fencing and other erosion control structures so that they remain functional. The
operations will be inspected weekly to comply with the substantive requirements of the permit.

+ The entire Staging Area will be surrounded by a berm design to contain and prevent run-
off during the probable intensity of a 10-year, 24-hour rainfall event. The internal contact
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water from the Staging Area is directed to a sump(s) that pumps the contact water to the
water treatment plant.

+ Run-on is prevented by the same berm and in addition, a ditch around the Staging Area
channels runoff from the non-contact area to discharge to the Upper River.

11.5.2.1.2 Staging Area- Non-contact Area

The non-contact area is generally the grassed area surrounding the Staging Area which is
separated from the contact area by a ditch and a berm. The non-contact area will not be
disturbed and will drain as it presently does to the Upper River.

11.5.2.1.3 Armored Sediment Areas (Streambank Soils)

The total area of the Armored Sediment is approximately 12,900 sf (approximately 0.30 acres)
At locations where the entire Armored Sediment Area is above the Upper River level at the time
of excavation a silt fence will be placed below the area to be excavated prior to any disturbance.
If the area to be excavated is completely or partially below the Upper River level a containment
barrier (cofferdam) will be placed so that any silt laden water will be contained until excavation
is completed.

After sediment excavation is completed, the disturbed area will be restored by replacing the
material removed prior to excavation with a similar bank stabilization method.

The SWPPP will be included as an appendix to the RAWP. It will contain a typical inspection
form that can be used during the weekly inspections and the inspection that must be conducted
after any major storm event. A major storm event is considered a storm having a total
precipitation of greater then on-half inch in less than a 24 hour period.

11.5.2.2 Mitigation Plan

The Mitigation Plan includes a plan for restoration of the areas that will be impacted during the
support facilities construction, remediation and related activities. The Mitigation Plan is
provided in Appendix G of Volume II.

115221 Post-construction Storm water Management Plan

Because all facilities associated with the project will be removed and the disturbed areas restored
and revegetated, there is no effective post-construction condition. As such, post-construction
stormwater management will rely on the natural infiltration, water quality, and water quantity
controls which will occur in the restored state.

11.6 Chapter 30 Stream Crossings Navigable Waters (Applications on
County basis: WI NR 199, 102, 103, 155, 117)

11.6.1 Applicability

Typically any water or Near-Shore activity that requires a Wisconsin Stats. Chapter 30 permit in
navigable waterways is applied for jointly with the federal requirements for the Section 404, 10
and Chapter 30 permit even though these regulatory standards are not identical. As such, please
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refer to Section 11.2.1 (Section 404, 10 and 401 Dredging and Filling Permit) for substantive
requirements of this joint permit. Specific Chapter 30 requirements pertaining to navigation
obstruction, public interest, flood flow capacity, riparian rights, and environmental pollution will
be discussed in the RAWP.

11.6.2 Compliance
Refer to Section 11.2.2 for compliance discussion related to this regulation.

11.7 Section 401 Water Quality Certification — Joint Application with
USACE Outside Navigable Waters

11.7.1 Applicability

Typically any water or Near-Shore activities that require a Section 401 Water Quality
Certification with the USACE in navigable waterways is applied for jointly with the federal
requirements for the Section 404, 10 and Chapter 30 permit. Please refer to Section 11.2.2
(Section 404, 10 and 401 Dredging and Filling Permit) for substantive requirements of this joint
permit.

11.7.2 Compliance
Refer to Section 11.2.2 for compliance discussion for the associated Section 404 permitting.

11.8 NR 103 Water Quality Standards for Wetlands
11.8.1 Applicability

Wis. Admin. Code Chapter NR 103 (NR 103) applies to any proposed activity that may have an
adverse cumulative or secondary impact on the value or function of a wetland that meets the
definition of a wetland in Wis. Statues s. 23.32(1).

11.8.2 Compliance

A review of Wetland Inventory Maps shows no wetlands within the project limits. A site visit
was performed on October 20, 2005 to observe the vegetation existing in the Armored Areas
targeted for Upper River remediation. Due to the fact that the areas in question are
contaminated, there were no samples taken. Upon investigation of Armored Areas there were no
quality wetlands identified. The following discussion details the findings of the site visit.

In the low area of Armored Area #1 (drainage area), there is an abundance of reed canary grass
(Phalaris arundinacea), smartweed (Polygonum spp.) & beggars ticks (Bidens spp.). On the
armored slopes where there is a heavy silt blanket and rip rap, vegetation is sparse except for
boxelder (Acer negundo), green ash (Fraxinus pennsylvanica) & unknown grass species.

Armored Area #2, 3 & 4 on the south side of the river contains box elder, silver maple, green
ash, eastern cottonwood (Populus deltoids), reed canary grass, smartweed, curley dock (Rumex
crispus), burdock (Arctium minus), false nettle (Boehmeria cylandrica), Clearweed (Pilea
pumila), violets (Viola spp.), stinging nettle (Urtica dioica) & garlic mustard. The immediate
river banks appear to be wetland, but above the banks it appears to be upland. At Armored Area
# 5A, there was sand bar willow (Salix exigua) & reed canary grass.
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On the north side of the river at Armored Areas #7, 8, 10 & 11, the river bank and the lower
ledge is primarily degraded wetland with reed canary grass, sandbar willow, boxelder,
cottonwood and silky dogwood (Cornus amomum). There is a large area in Armored Area # 8
that is a devoid of large trees and is exposed to full sun unlike the rest of the north side of the
river. In this area there is blue vervain (Vebena hastada) & joe-pye-weed (Eupatorium spp.).

Although the Wetland Inventory Map or the site visit identifies no high quality wetland complex,
the protection of any wetland must be secured. To that end, all areas of potential disturbance
will be identified in the field and reviewed with WDNR. If wetland sites are identified, methods
for avoidance and impact minimization will be reviewed. In all cases, the intent is to return all
disturbed areas back to natural conditions. As such, no long-term impacts to wetlands should
result from this project.

11.9 NR 406, NR 407 and NR 445 (WI Stats. s. 285-60; also Title V
Permit, MACT)

11.9.1 Applicability

Handling the Upper River PCB contaminated sediments will not likely result in impacts to the air
quality during the handling and processing of the sediments.

11.10 Shoreland-Floodplain Zoning Permit (NR 115 NR 116 and NR117)
11.10.1  Applicability

Floodplain regulations are no longer included in the state Chapter 30 permitting process. As
such, the requirements for Floodplain zoning fall within local jurisdiction. To assure compliance
in this area, the requirements within NR 115, NR 116 and NR 117 will be followed.

11.10.2 Compliance

The proposed features that may fall into the floodplain regulations are the temporary access road
fords, the berms around the dewatered site, and the temporary containment barriers or coffer
dams. The fords will be designed to minimize any backwater effects. Riprap set on the stream
bottom could be feasible for this site and will be considered. This material will be removed as
necessary.

The dewatering site containment berms will be located outside of the river floodway. As such,
no flood backwater effect will be caused by the berm placement.

The temporary containment barriers will also be in place for only short periods of time (along
with temporary signage to alert boaters of project activities). In addition, river stage monitoring
will be in place to alert work crews of rising water levels. If water levels reach a set stage, the
containment barriers will be removed so as to no longer cause obstruction to flow. As such, no
affect on the 100-year flood backwater will take place due to the containment barriers.
Discussion of the containment barrier removal and river stage monitoring are included in Section
5.3.3.2 and will also be discussed in the RAWP.
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11.11 U.S. Fish and Wildlife Service Endangered Species Section 7
Consultation

11.11.1  Applicability

Part of the substantive requirements for the Upper River project will be to request a review by
the United States Department of Interior Fish and Wildlife Service (Fish and Wildlife Service) of
the project area. Based on our discussions with the regulatory community we understand that the
Fish and Wildlife Service is the federal agency having jurisdiction with respect to the Sheboygan
River project. This agency will be consulted regarding updating the endangered species list.

11.11.2 Compliance

Appendix A of Volume Il includes the October 15, 2004 letter from Ms. Janet Smith, Field
Supervisor for the Fish and Wildlife Service providing information on federally-listed threatened
and endangered species, those proposed for listing, or designated critical habitat for the
Sheboygan River PCB remediation area. Presences of the flora and fauna listed in the letter were
investigated by URS Corporation (URS).

Appendix A of Volume Il contains a copy of the September 30, 2004 memorandum titled Field
Report for the Critical Habitat Reconnaissance, Sheboygan River, Village of Kohler, Wisconsin,
URS Project No. 41683412.601, hereafter referred to as Habitat Report. The Habitat Report
presents the findings of a critical habitat reconnaissance of six floodplain areas on the Sheboygan
River.

The WDNR review of the 75% draft Design Report included a comment that ...suggested that
some review be done to determine potential for impacting the Queen Snake (state endangered
species) since it had been found in the past in the vicinity of a Kohler Dam. The Habitat Report
assessed the six floodplain areas for potential habitat for the Queen Snake. The preferred habitat
for the Queen Snake was identified as; Clear spring-fed streams with moderate to fast currents
and rocky bottoms. The Habitat report did not identify this type of habitat in any of the six
floodplain areas examined. The USGS topographic maps for the Upper River area were
reviewed. There are no streams flowing into the Sheboygan River in the Upper River area. The
presence of Queen Snake habitat will be verified during upcoming field work.

The Habitat Report floral and fauna surveys indicated no threatened and endangered plant or bird
species of forest communities, identified by the WDNR, were located in the six floodplain study
areas.

11.12 National Marine Fisheries Service Endangered Species Section 7
Consultation

11.12.1  Applicability and Compliance

The National Marine Fisheries Service Endangered Species Section 7 consultation is not required
for this project. The substantive requirements related to endangered species are addressed in
Section 11.1 of this report.
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11.13 Natural Heritage Inventory (Wisconsin Endangered Species Law -
WI Stats. S. 29.415)

11.13.1  Applicability

Part of the substantive requirements for the Upper River project is to request a review by the
WDNR, Bureau of Endangered Species (Bureau of Endangered Species) for an endangered
habitat review of the project area. A 2004 review included information from the Natural
Heritage Inventory data files that include historical records of rare terrestrial species known to
have occurred at the site. An investigation of the aquatic species listed in the WDNR Bureau of
Endangered Species will be undertaken and reported appropriately.

11.13.2 Compliance

Appendix A of Volume I1 of this report includes the July 14, 2004 letter from Ms. Candice
Sovinski (Appendix A of the Habitat Report), Bureau of Endangered Species that provides
information on state-listed endangered resources for the Sheboygan River PCB remediation area.
Presences of the flora and fauna listed in the letter were investigated by URS.
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12 Technical Plans and Specifications

The selected contractor will be required to conform to a set of Upper River Plans and
Specifications. As of this Sediment Removal Design, the Specifications for the Upper River
work include:

Technical Specification Section

DIVISION 1 - GENERAL REQUIREMENTS

Construction Staking 01050
Roles and Responsibilities During Construction 01055
Summary of Work 01100
Measurement and Payment 01285
Submittals 01330
Environmental Protection 01355
Stormwater Pollution Prevention Measures 01356
Testing and Inspection of Piping — Water Treatment System 01451
Temporary Construction Facilities and Utilities 01510
Owner Supplied Material and Equipment 01600

DIVISION 2 - SITE WORK

Rip Rap 02050
Geotextile 02073
Dewatering (geotextile tubes) 02074
HDPE Pipe and Fittings 02090
General Earthwork 02301
Dredging 02325
Asphalt Pavement 02740
Landscaping, Turf, and VVegetative Cover Restoration 02931

DIVISION 11 - EQUIPMENT

Water Treatment System 11355

DIVISION 13 — SPECIAL CONSTRUCTION (TSCA)

Removal of PCB Contaminated Armored Area Sediments and
Near-Shore Sediments and Disposal of Excavated and
Dredged PCB Contaminated Sediments 13285

Substantive changes to these Specifications will be communicated to the agencies through the
use of a RAWP addendum.
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Calculations
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Table 1
Near-Shore Sediment

1999
Riverbed 2004
Surface Sediment Depth Volume (1999) Riverbed Volume
Segment Area(sq ft) (f1) (cy)® Sediment Depth (ft) (2004) (cy) @
ASD #6 1500 0.2 11.0 0
ASD #8 1500 0.2 11.0 0
ASD #9 1000 0.2 7.5 0
ASD #10 1000 0.2 7.5 0
Total 5,000 NA 37.0 NA

1. Volume based on External Source Assessment, BBL, 1999, Table 12.
2. Volume based on poling performed during 2004 re-characterization.



Table 2

Armored Areas

PCB Dry
Volume Concentration Unit Weight PCB Mass
Identifier (cu.yd)) (mg/kg) (Ibs./cu. ft.) (Ibs.)
Armored Areas: Overburden Material
Armored 1 103.7 7.4 63.7 1.3
Armored 2 55.6 7.4 63.7 0.7
Armored 3 13.3 7.4 63.7 0.2
Armored 4 44.4 7.4 63.7 0.6
Armored 5A 97.2 7.4 63.7 1.2
Armored 7 14.8 7.4 63.7 0.2
Armored 8 37.0 7.4 63.7 0.5
Armored 10 74.1 7.4 63.7 0.9
Armored 11 38.9 7.4 63.7 0.5
Re-Deposited
Sedim’;nt Totals ey el
Armored Areas: Residual Sediment
Armored 1 25.9 295.0 63.7 13.1
Armored 2 13.9 51.0 63.7 1.2
Armored 3 3.3 148.0 63.7 0.8
Armored 4 111 63.0 63.7 1.2
Armored 5A 291.7 59.0 63.7 29.6
Armored 7 15.0 36.0 63.7 0.9
Armored 8 111.1 23.4 63.7 4.5
Armored 10 259.3 208.0 63.7 92.8
Armored 11 151.1 54.0 63.7 14.0
Residual Sediment
Totals 882.4 158.1
Armored Material
Totals e
Armored Area 2.149.4 164.2

Totals




Table 3

Soft Sediment (By Deposit)

PCB Dry
Volume Concentration Unit Weight PCB Mass
Identifier (cu.yd)) (mg/kg) (Ibs./cu. ft.) (Ibs.)
Deposit 01 54.1 12.0 62.9 11
Deposit 02 108.3 2.8 63.5 0.5
Deposit 03 13.0 7.1 84.1 0.2
Deposit 04 8.7 17 93.0 0.0
Deposit 05 361.1 8.8 74.0 6.4
Deposit 06 424.3 4.2 64.6 3.2
Deposit 07 197.0 6.3 71.2 2.1
Deposit 08 7.2 1.0 64.6 0.0
Deposit 09 1,578.9 2.0 59.8 5.0
Deposit 10 12.2 1.2 47.8 0.0
Deposit 11 5.7 2.6 44.3 0.0
Deposit 12 11 1.2 84.5 0.0
Deposit 13 613.9 69.0 52.8 58.0
Deposit 14 1,523.0 26.6 57.3 49.0
Deposit 15 25.1 2.1 63.2 0.1
Deposit 16 890.4 1.7 48.3 2.0
Deposit 17 151.0 2.0 63.0 0.6
Deposit 18 2,532.4 114 61.8 49.7
Deposit 19 34.6 2.3 59.0 0.1
Deposit 20A 2,181.9 2.3 68.9 9.5
Deposit 20B 4,078.2 3.2 60.0 22.5
Deposit 20C 2,507.2 14 69.1 6.1
Deposit 21 202.3 1.6 46.8 0.4
Deposit 22 28.2 0.6 66.0 0.0
Deposit 23 678.2 14 73.9 2.0
Deposit 24 260.2 2.9 51.2 1.0
Deposit 25 3.1 2.7 46.5 0.0
Deposit 26A 3,329.5 3.4 57.3 24.0
Deposit 26B 428.4 16.0 54.9 16.5
Deposit 27 944.2 2.7 49.5 3.3
Deposit 28 5.2 0.3 67.4 0.0
Deposit 29 168.3 1.9 69.1 0.7
Deposit 30 98.6 0.4 64.8 0.1
Deposit 31 725.6 15 51.1 1.2
Deposit 32 3,145.5 0.7 53.8 3.3
Deposit 33A 2,982.5 0.8 64.8 4.0
Deposit 33B 1,611.7 11 44.1 2.2
Deposit 33C 1,414.3 5.6 47.5 9.8
Soft Sediment 33.335.6 2846

Totals




Table 4

Soft Sediment (By RMU)

PCB Dry
Volume Concentration Unit Weight PCB Mass
Identifier (cu.yd)) (mg/kg) (Ibs./cu. ft.) (Ibs.)

Dep01-1 54.1 12.0 62.9 1.1
Dep02-1 108.3 2.8 63.5 0.5
Dep03-1 13.0 7.1 84.1 0.2
Dep04-1 8.7 1.7 93.0 0.0
Dep05-1 152.2 12.1 67.8 3.4
Dep05-2 158.2 8.1 81.1 2.9
Dep05-3 50.8 15 71.2 0.2
Dep06-1 139.5 2.3 68.6 0.6
Dep06-2 153.2 4.4 65.1 1.3
Dep06-3 131.6 6.6 59.7 1.3
Dep07-1 157.0 7.9 66.0 2.0
Dep07-2 39.9 0.2 88.7 0.0
Dep08-1 7.2 1.0 64.6 0.0
Dep09-1 139.8 4.7 63.3 11
Dep09-2 227.9 2.6 56.3 0.9
Dep09-3 218.5 2.3 48.0 0.6
Dep09-4 249.7 1.5 60.7 0.5
Dep09-5 254.8 2.1 70.1 1.0
Dep09-6 239.2 1.3 61.3 0.5
Dep09-7 172.2 0.9 58.2 0.2
Dep09-8 76.8 1.3 60.9 0.1
Depl10-1 12.2 1.2 47.8 0.0
Depll-1 5.7 2.6 44.3 0.0
Depl2-1 1.1 1.2 84.5 0.0
Depl3-1 170.8 5.3 55.0 14
Dep13-2 164.7 132.7 52.7 31.2
Dep13-3 140.2 56.3 51.0 10.8
Depl13-4 137 75.8 52.2 14.5
Dep13-5 1.2 74.0 60.8 0.2
Depl4-1 147.0 3.9 52.5 0.8
Dep14-2 139.7 190.6 63.1 41.2
Dep14-3 148.1 10.1 58.9 2.2
Depl4-4 143.3 1.5 43.4 0.2
Depl14-5 155.3 8.5 45.2 1.7
Depl14-6 201.3 2.8 53.4 0.7
Depl14-7 187.4 4.0 64.4 1.2
Dep14-8 167.1 1.5 63.6 0.4
Dep14-9 135.3 1.6 66.3 0.3
Dep14-10 98.5 2.3 64.5 0.3
Dep15-1 25.1 2.1 63.2 0.1
Dep16-1 156.0 1.2 50.3 0.2
Dep16-2 207.1 1.5 48.2 0.4
Dep16-3 198.4 2.1 51.1 0.6
Depl6-4 182.1 2.1 50.9 0.5
Dep16-5 140.5 1.6 41.4 0.3
Depl16-6 6.4 1.6 41.3 0.0
Depl7-1 124.9 2.2 62.5 0.5
Depl7-2 26.1 1.4 65.0 0.1
Dep18-1 236.1 25.0 62.8 10.2
Dep18-2 291.5 21.8 61.5 10.5
Dep18-3 215.8 7.2 63.6 2.6
Dep18-4 280.4 18.7 57.2 8.1
Dep18-5 252.1 9.3 61.9 4.5
Dep18-6 251.6 6.5 65.3 3.2
Dep18-7 312.9 3.8 66.6 2.2
Dep18-8 354.8 7.4 63.3 4.4
Dep18-9 245.1 8.8 54.0 3.1
Dep18-10 92.1 5.3 61.9 0.8
Dep19-1 34.6 2.3 59.0 0.1




PCB Dry
Volume Concentration Unit Weight PCB Mass
Identifier (cu.yd)) (mg/kg) (Ibs./cu. ft.) (Ibs.)

Dep20A-1 140.3 0.8 61.2 0.2
Dep20A-2 189.0 2.2 56.9 0.6
Dep20A-3 187.0 2.1 65.8 0.7
Dep20A-4 147.5 1.8 67.7 0.5
Dep20A-5 55.2 0.6 78.1 0.1
Dep20A-6 165.3 1.3 79.7 0.5
Dep20A-7 189.8 3.1 68.0 11
Dep20A-8 153.3 2.3 72.7 0.7
Dep20A-9 162.1 5.6 71.6 1.8
Dep20A-10 165.3 4.4 64.2 11
Dep20A-11 141.2 2.3 69.4 0.6
Dep20A-12 178.1 2.7 62.4 0.8
Dep20A-13 155.2 2.1 70.9 0.6
Dep20A-14 152.7 1.4 80.8 0.4
Dep20B-1 25.8 2.4 36.2 0.1
Dep20B-2 104.8 2.4 36.2 0.2
Dep20B-30 184.2 3.2 58.7 1.0
Dep20B-31 209.1 2.8 65.1 1.0
Dep20B-32 158.4 1.8 74.6 0.6
Dep20B-33 188.6 5.5 51.2 15
Dep20B-34 139.5 6.2 58.0 1.3
Dep20B-35 149.1 2.2 72.4 0.6
Dep20B-36 246.9 2.0 75.7 1.0
Dep20B-37 327.8 0.5 81.7 0.4
Dep20B-38 241.7 1.0 72.7 0.4
Dep20B-39 333.8 8.0 61.2 4.7
Dep20B-40 341.6 1.9 524 0.9
Dep20B-41 208.5 1.6 54.6 0.5
Dep20B-42 174.2 2.5 55.3 0.7
Dep20B-43 321.0 2.1 52.8 1.0
Dep20B-44 378.9 2.4 50.6 1.4
Dep20B-45 280.1 9.2 52.1 5.0
Dep20B-46 32.1 1.8 43.8 0.1
Dep20B-47 32.1 0.2 72.6 0.0
Dep20C-15 146.9 3.3 59.9 0.8
Dep20C-16 179.4 25 73.7 0.9
Dep20C-17 192.6 2.1 74.3 0.8
Dep20C-18 201.6 0.7 75.5 0.3
Dep20C-19 202.5 1.2 72.7 0.5
Dep20C-20 171.0 1.8 69.7 0.5
Dep20C-21 141.0 0.4 81.3 0.1
Dep20C-22 138.6 0.9 64.7 0.2
Dep20C-23 135.8 0.2 94.0 0.1
Dep20C-24 193.0 0.6 74.1 0.2
Dep20C-25 166.0 1.6 59.0 0.4
Dep20C-26 165.8 1.3 61.9 0.4
Dep20C-27 156.3 0.7 55.7 0.2
Dep20C-28 173.9 1.1 67.2 0.3
Dep20C-29 142.9 2.6 52.7 0.5
Dep21-1 140.5 1.3 49.5 0.3
Dep21-2 61.8 2.2 40.8 0.1
Dep22-1 28.2 0.6 66.0 0.0
Dep23-1 148.7 2.1 69.5 0.6
Dep23-2 161.1 1.2 92.3 0.5
Dep23-3 267.7 1.0 73.0 0.5
Dep23-4 100.8 3.2 47.2 0.4
Dep24-1 186.1 3.1 48.9 0.7
Dep24-2 74.2 2.1 55.6 0.2
Dep25-1 3.1 2.7 46.5 0.0
Dep26A-1 150.5 2.1 85.6 0.7
Dep26A-2 230.5 2.1 72.6 0.9
Dep26A-3 207.5 2.2 50.8 0.6
Dep26A-4 222.6 1.9 57.2 0.6




PCB Dry
Volume Concentration Unit Weight PCB Mass
Identifier (cu.yd)) (mg/kg) (Ibs./cu. ft.) (Ibs.)

Dep26A-5 224.0 2.4 48.9 0.6
Dep26A-6 229.2 3.2 48.3 11
Dep26A-7 3121 4.5 44.4 1.8
Dep26A-8 338.3 6.3 49.1 2.2
Dep26A-9 358.0 4.0 50.0 2.0
Dep26A-10 389.8 11.2 68.7 8.8
Dep26A-11 388.8 4.3 58.8 3.4
Dep26A-12 278.1 3.0 53.3 1.2
Dep26B-13 212.0 2.3 54.0 0.8
Dep26B-14 146.8 72.0 53.9 155
Dep26B-15 69.6 2.2 58.4 0.2
Dep27-1 101.6 2.0 47.0 0.3
Dep27-2 137.5 0.9 42.8 0.1
Dep27-3 172.7 0.9 44.6 0.2
Dep27-4 169.4 1.1 45.4 0.2
Dep27-5 139.5 0.9 48.2 0.2
Dep27-6 137.4 0.6 61.4 0.1
Dep27-7 86.0 17.1 61.5 2.2
Dep28-1 5.2 0.3 67.4 0.0
Dep29-1 135.4 2.1 74.0 0.6
Dep29-2 329 1.1 49.0 0.0
Dep30-1 98.6 0.4 64.8 0.1
Dep31-1 143.9 2.0 65.0 0.5
Dep31-2 199.1 1.1 45.4 0.3
Dep31-3 206.4 0.3 53.0 0.1
Dep31-4 171.4 1.5 40.7 0.3
Dep31-5 4.8 1.2 45.7 0.0
Dep32-1 142.2 0.7 50.1 0.1
Dep32-2 137.7 0.5 46.8 0.1
Dep32-3 170.2 0.8 45.3 0.2
Dep32-4 182.8 0.7 42.0 0.1
Dep32-5 204.1 0.8 42.1 0.2
Dep32-6 229.6 0.4 43.4 0.1
Dep32-7 234.1 0.8 50.4 0.2
Dep32-8 211.6 1.7 52.4 0.5
Dep32-9 210.9 0.9 59.0 0.3
Dep32-10 176.1 0.8 50.0 0.2
Dep32-11 141.0 0.6 48.9 0.1
Dep32-12 170.7 0.7 51.4 0.2
Dep32-13 155.8 0.8 52.9 0.2
Dep32-14 150.1 0.6 64.1 0.2
Dep32-15 159.0 0.6 65.1 0.2
Dep32-16 149.1 0.8 59.8 0.2
Dep32-17 138.6 0.5 62.1 0.1
Dep32-18 142.6 0.4 75.5 0.1
Dep32-19 39.3 0.2 80.8 0.0
Dep33A-1 137.9 0.1 86.1 0.0
Dep33A-2 1445 1.2 79.6 0.3
Dep33A-3 140.0 0.4 75.2 0.1
Dep33A-4 137.2 0.2 59.9 0.1
Dep33A-5 163.9 0.5 64.3 0.2
Dep33A-6 189.6 0.5 62.3 0.2
Dep33A-7 213.3 0.6 81.2 0.3
Dep33A-8 207.9 0.3 90.4 0.1
Dep33A-9 173.4 1.4 71.4 0.4
Dep33A-10 260.4 15 55.0 0.6
Dep33A-11 306.6 0.7 46.9 0.3
Dep33A-12 317.0 1.0 46.3 0.4
Dep33A-13 313.3 1.6 37.6 0.5
Dep33A-14 2775 1.4 52.2 0.5
Dep33B-21 227.3 1.8 42.0 0.5
Dep33B-22 262.3 1.6 48.2 0.5
Dep33B-23 254.0 1.3 48.4 0.4




PCB Dry
Volume Concentration Unit Weight PCB Mass
Identifier (cu.yd)) (mg/kg) (Ibs./cu. ft.) (Ibs.)
Dep33B-24 259.6 1.0 42.2 0.3
Dep33B-25 219.4 0.7 42.0 0.2
Dep33B-26 167.6 0.9 41.8 0.2
Dep33B-27 121.1 0.7 40.2 0.1
Dep33B-28 100.7 0.7 47.9 0.1
Dep33C-15 192.5 3.7 56.5 1.0
Dep33C-16 214.3 11.7 53.2 3.0
Dep33C-17 277.4 6.4 45.3 2.0
Dep33C-18 283.9 7.0 43.1 2.3
Dep33C-19 230.1 3.4 44.2 1.0
Dep33C-20 216.0 2.4 42.7 0.7
Soft Sediment 33.335.6 2846

Totals




Table 5
Sediment Volume to Achieve 88% PCB Mass Objective

Cumulative Mass
Volume PCB Mass Removed
Identifier (cu.yd) (Ibs) (%)
AAl-1 336.7 14.4 3.2%
AA2-1 87.5 1.9 3.6%
AA3-1 43.4 1.0 3.9%
AA4-1 67.7 1.8 4.3%
AA5A-1 583.3 30.8 11.1%
AAT7-1 59.3 1.1 11.4%
AA8-1 222.2 5.0 12.5%
AA10-1 481.5 93.7 33.4%
AA11-1 267.8 14.5 36.6%
Dep14-2 139.7 41.2 45.8%
Dep13-2 164.7 31.2 52.7%
Dep26B-14 146.8 15.5 56.2%
Depl3-4 137.0 14.5 59.4%
Dep13-3 140.2 10.8 61.8%
Dep18-2 2915 10.5 64.2%
Dep18-1 236.1 10.2 66.4%
Dep26A-10 389.8 8.8 68.4%
Dep18-4 280.4 8.1 70.2%
Dep20B-45 280.1 5.0 71.3%
Dep20B-39 333.8 4.7 72.4%
Dep18-5 252.1 4.6 73.4%
Dep18-8 354.8 4.4 74.4%
Dep05-1 152.2 3.4 75.1%
Dep26A-11 388.8 34 75.9%
Dep18-6 251.6 3.2 76.6%
Dep18-9 245.1 3.1 77.3%
Dep33C-16 214.3 3.0 77.9%
Dep05-2 158.2 2.9 78.6%
Dep18-3 215.8 2.6 79.2%
Dep33C-18 283.9 2.3 79.7%
Dep18-7 312.9 2.2 80.2%
Dep26A-8 338.3 2.2 80.7%
Dep27-7 86.0 2.2 81.1%
Dep14-3 148.1 2.2 81.6%
Dep07-1 157.0 2.0 82.1%
Dep33C-17 277.4 2.0 82.5%
Dep26A-9 358.0 2.0 83.0%
Dep26A-7 3121 1.8 83.4%
Dep20A-9 162.1 1.8 83.8%
Depl14-5 155.3 1.7 84.2%
Dep20B-33 188.6 15 84.5%
Dep13-1 170.8 1.4 84.8%
Dep20B-44 378.9 1.4 85.1%
Dep06-2 153.2 1.3 85.4%
Dep06-3 131.6 1.3 85.7%
Dep20B-34 139.5 1.3 86.0%
Dep26A-12 278.1 1.2 86.2%
Dep14-7 187.4 1.2 86.5%




Cumulative Mass

Volume PCB Mass Removed
Identifier (cu.yd) (Ibs) (%)

Dep01-1 54.1 11 86.8%
Dep09-1 139.8 11 87.0%
Dep20A-10 165.3 11 87.2%
Dep26A-6 229.2 11 87.5%
Dep20A-7 189.8 11 87.7%
Dep09-5 254.8 1.0 87.9%
Dep20B-30 184.2 1.0 88.2%
88% Mass 12,358.8 395.7

Dep20B-31 209.1 1.0 88.4%
Dep20B-36 246.9 1.0 88.6%
Dep20B-43 321.0 1.0 88.8%
Dep33C-15 192.5 1.0 89.1%
Dep33C-19 230.1 1.0 89.3%
Dep09-2 227.9 0.9 89.5%
Dep20B-40 341.6 0.9 89.7%
Dep20C-16 179.4 0.9 89.9%
Dep26A-2 230.5 0.9 90.1%
Dep18-10 92.1 0.8 90.3%
Depl14-1 147.0 0.8 90.4%
Dep20C-15 146.9 0.8 90.6%
Dep20C-17 192.6 0.8 90.8%
Dep20A-12 178.1 0.8 91.0%
Dep26B-13 212.0 0.8 91.2%
Dep20A-8 153.3 0.7 91.3%
Depl14-6 201.3 0.7 91.5%
Dep20A-3 187.0 0.7 91.6%
Dep20B-42 174.2 0.7 91.8%
Dep24-1 186.1 0.7 91.9%
Dep26A-1 150.5 0.7 92.1%
Dep33C-20 216.0 0.7 92.2%
Dep26A-3 207.5 0.6 92.4%
Dep26A-5 224.0 0.6 92.5%
Dep26A-4 222.6 0.6 92.7%
Dep20A-2 189.0 0.6 92.8%
Dep20A-11 141.2 0.6 92.9%
Dep06-1 139.5 0.6 93.1%
Dep09-3 218.5 0.6 93.2%
Dep16-3 198.4 0.6 93.3%
Dep20B-32 158.4 0.6 93.5%
Dep20B-35 149.1 0.6 93.6%
Dep23-1 148.7 0.6 93.7%
Dep29-1 1354 0.6 93.9%
Dep33A-10 260.4 0.6 94.0%
Dep20A-13 155.2 0.6 94.1%
Dep20C-20 171.0 0.5 94.2%
Dep20A-4 147.5 0.5 94.4%
Dep02-1 108.3 0.5 94.5%
Dep09-4 249.7 0.5 94.6%
Dep09-6 239.2 0.5 94.7%
Dep16-4 182.1 0.5 94.8%
Dep17-1 124.9 0.5 94.9%
Dep20B-41 208.5 0.5 95.0%




Cumulative Mass

Volume PCB Mass Removed
Identifier (cu.yd) (Ibs) (%)
Dep20C-19 202.5 0.5 95.1%
Dep20C-29 142.9 0.5 95.2%
Dep23-2 161.1 0.5 95.4%
Dep23-3 267.7 0.5 95.5%
Dep31-1 143.9 0.5 95.6%
Dep33B-21 227.3 0.5 95.7%
Dep33B-22 262.3 0.5 95.8%
Dep33A-14 277.5 0.5 95.9%
Dep33A-13 313.3 0.5 96.0%
Dep32-8 211.6 0.5 96.1%
Dep20A-6 165.3 0.5 96.2%
Dep33A-9 1734 0.4 96.3%
Dep20A-14 152.7 0.4 96.4%
Dep16-2 207.1 0.4 96.5%
Dep20B-37 327.8 0.4 96.6%
Dep20B-38 241.7 0.4 96.7%
Dep20C-25 166.0 0.4 96.8%
Dep20C-26 165.8 0.4 96.9%
Dep23-4 100.8 0.4 97.0%
Dep33B-23 254.0 0.4 97.0%
Dep14-8 167.1 0.4 97.1%
Dep33A-12 317.0 0.4 97.2%
Dep14-10 98.5 0.3 97.3%
Dep33A-7 213.3 0.3 97.4%
Dep14-9 135.3 0.3 97.4%
Dep16-5 140.5 0.3 97.5%
Dep20C-18 201.6 0.3 97.6%
Dep20C-28 173.9 0.3 97.6%
Dep21-1 140.5 0.3 97.7%
Dep27-1 101.6 0.3 97.8%
Dep33A-2 144.5 0.3 97.8%
Dep33B-24 259.6 0.3 97.9%
Dep33A-11 306.6 0.3 98.0%
Dep32-9 210.9 0.3 98.0%
Dep31-2 199.1 0.3 98.1%
Dep31-4 1714 0.3 98.1%
Depl4-4 143.3 0.2 98.2%
Dep32-16 149.1 0.2 98.2%
Dep03-1 13.0 0.2 98.3%
Dep05-3 50.8 0.2 98.3%
Dep09-7 172.2 0.2 98.4%
Dep13-5 1.2 0.2 98.4%
Dep16-1 156.0 0.2 98.5%
Dep20A-1 140.3 0.2 98.5%
Dep20B-2 104.8 0.2 98.5%
Dep20C-22 138.6 0.2 98.6%
Dep20C-24 193.0 0.2 98.6%
Dep20C-27 156.3 0.2 98.7%
Dep24-2 74.2 0.2 98.7%
Dep26B-15 69.6 0.2 98.8%
Dep27-3 172.7 0.2 98.8%
Dep27-4 169.4 0.2 98.9%




Cumulative Mass

Volume PCB Mass Removed
Identifier (cu.yd) (Ibs) (%)
Dep27-5 139.5 0.2 98.9%
Dep32-15 159.0 0.2 99.0%
Dep32-3 170.2 0.2 99.0%
Dep33B-25 219.4 0.2 99.0%
Dep33B-26 167.6 0.2 99.1%
Dep32-13 155.8 0.2 99.1%
Dep32-10 176.1 0.2 99.2%
Dep32-12 170.7 0.2 99.2%
Dep32-14 150.1 0.2 99.3%
Dep32-7 234.1 0.2 99.3%
Dep32-5 204.1 0.2 99.3%
Dep33A-6 189.6 0.2 99.4%
Dep33A-5 163.9 0.2 99.4%
Dep20A-5 55.2 0.1 99.4%
Dep33A-8 207.9 0.1 99.5%
Dep33A-4 137.2 0.1 99.5%
Dep32-17 138.6 0.1 99.5%
Dep32-11 141.0 0.1 99.5%
Dep32-18 142.6 0.1 99.6%
Dep32-2 137.7 0.1 99.6%
Dep32-4 182.8 0.1 99.6%
Dep32-6 229.6 0.1 99.6%
Dep09-8 76.8 0.1 99.6%
Dep15-1 25.1 0.1 99.7%
Depl7-2 26.1 0.1 99.7%
Dep19-1 34.6 0.1 99.7%
Dep20B-1 25.8 0.1 99.7%
Dep20B-46 32.1 0.1 99.8%
Dep20C-21 141.0 0.1 99.8%
Dep20C-23 135.8 0.1 99.8%
Dep21-2 61.8 0.1 99.8%
Dep27-2 137.5 0.1 99.8%
Dep27-6 137.4 0.1 99.9%
Dep30-1 98.6 0.1 99.9%
Dep31-3 206.4 0.1 99.9%
Dep32-1 142.2 0.1 99.9%
Dep33A-3 140.0 0.1 100.0%
Dep33B-27 121.1 0.1 100.0%
Dep33B-28 100.7 0.1 100.0%
Dep32-19 39.3 0.0 100.0%
Dep04-1 8.7 0.0 100.0%
Dep07-2 39.9 0.0 100.0%
Dep08-1 7.2 0.0 100.0%
Dep10-1 12.2 0.0 100.0%
Depl1-1 5.7 0.0 100.0%
Depl2-1 11 0.0 100.0%
Dep16-6 6.4 0.0 100.0%
Dep20B-47 32.1 0.0 100.0%
Dep22-1 28.2 0.0 100.0%
Dep25-1 3.1 0.0 100.0%
Dep28-1 5.2 0.0 100.0%
Dep29-2 32.9 0.0 100.0%




Cumulative Mass

Volume PCB Mass Removed
Identifier (cu.yd) (Ibs) (%)
Dep31-5 4.8 0.0 100.0%
Dep33A-1 137.9 0.0 100.0%
Remaining 23.126.2 53.1
Total 448.8

35,485.0




Pre-Dredge Assumed SWAC by RMU

Table 6

Surface Area

Pre-Dredge RMU SWAC

Surface Weighted

Normalized PCB
Concentration

Identifier (sq. ft.) (mg/Kg) Adjustment Factor (mg/Kg)
Dep01-1 909 12.0 0.337 4.0
Dep02-1 2,331 2.8 0.863 2.4
Dep03-1 337 7.1 0.125 0.9
Dep04-1 224 1.7 0.083 0.1
Dep05-1 2,694 12.1 0.998 12.1
Dep05-2 2,731 8.1 1.011 8.2
Dep05-3 1,001 1.5 0.371 0.6
Dep06-1 2,745 2.3 1.017 2.3
Dep06-2 2,679 4.4 0.992 4.4
Dep06-3 2,464 6.6 0.913 6.0
Dep07-1 2,715 7.9 1.006 7.9
Dep07-2 816 0.2 0.302 0.1
Dep08-1 185 1.0 0.069 0.1
Dep09-1 2,724 4.7 1.009 4.7
Dep09-2 2,704 2.6 1.001 2.6
Dep09-3 2,692 2.3 0.997 2.3
Dep09-4 2,667 1.5 0.988 1.5
Dep09-5 2,690 2.1 0.996 2.1
Dep09-6 2,695 1.3 0.998 1.3
Dep09-7 2,577 0.9 0.954 0.9
Dep09-8 1,455 1.3 0.539 0.7
Depl0-1 314 1.2 0.116 0.1
Depl1-1 147 2.6 0.054 0.1
Depl2-1 29 1.2 0.011 0.0
Depl3-1 2,738 5.3 1.014 5.4
Depl3-2 2,737 132.7 1.014 134.5
Dep13-3 2,660 56.3 0.985 55.5
Depl3-4 2,703 75.8 1.001 75.9
Dep13-5 25 74.0 0.009 0.7
Depl14-1 2,687 3.9 0.995 3.9
Depl14-2 2,680 190.6 0.993 189.2
Depl14-3 2,709 10.1 1.003 10.1
Depl4-4 2,716 1.5 1.006 1.5




Surface Area

Pre-Dredge RMU SWAC

Surface Weighted

Normalized PCB
Concentration

Identifier (sg. ft.) (mg/Kg) Adjustment Factor (mg/Kg)
Depl14-5 2,656 8.5 0.984 8.4
Depl4-6 2,673 2.8 0.990 2.8
Depl14-7 2,688 4.0 0.996 4.0
Depl14-8 2,678 1.5 0.992 1.5
Dep14-9 2,668 1.6 0.988 1.6
Depl4-10 1,804 2.3 0.668 1.5
Depl5-1 647 2.1 0.240 0.5
Depl6-1 2,738 1.2 1.014 1.2
Depl16-2 2,668 1.5 0.988 1.5
Depl6-3 2,700 2.1 1.000 2.1
Depl6-4 2,724 2.1 1.009 2.1
Depl16-5 2,683 1.6 0.994 1.6
Depl6-6 127 1.6 0.047 0.1
Depl7-1 2,725 2.2 1.009 2.2
Depl7-2 673 1.4 0.249 0.3
Depl8-1 2,669 25.0 0.989 24.7
Dep18-2 2,703 21.8 1.001 21.8
Dep18-3 2,744 7.2 1.016 7.3
Dep18-4 2,691 18.7 0.997 18.6
Dep18-5 2,678 9.3 0.992 9.2
Dep18-6 2,723 6.5 1.009 6.6
Dep18-7 2,692 3.8 0.997 3.8
Dep18-8 2,686 7.4 0.995 7.4
Dep18-9 2,722 8.8 1.008 8.9
Dep18-10 2,069 5.3 0.766 4.1
Depl19-1 892 2.3 0.330 0.8
Dep20A-1 2,639 0.8 0.977 0.8
Dep20A-2 2,712 2.2 1.004 2.2
Dep20A-3 2,711 2.1 1.004 2.1
Dep20A-4 2,728 1.8 1.010 1.8
Dep20A-5 1,090 0.6 0.404 0.2
Dep20A-6 2,660 1.3 0.985 1.3
Dep20A-7 2,748 3.1 1.018 3.2
Dep20A-8 2,736 2.3 1.013 2.3
Dep20A-9 2,684 5.6 0.994 5.6




Surface Area

Pre-Dredge RMU SWAC

Surface Weighted

Normalized PCB
Concentration

Identifier (sg. ft.) (mg/Kg) Adjustment Factor (mg/Kg)
Dep20A-10 2,641 4.4 0.978 4.3
Dep20A-11 2,680 2.3 0.993 2.3
Dep20A-12 2,704 2.7 1.001 2.7
Dep20A-13 2,703 2.1 1.001 2.1
Dep20A-14 2,708 1.4 1.003 1.4
Dep20B-1 664 24 0.246 0.6
Dep20B-2 2,697 2.4 0.999 2.4
Dep20B-30 2,656 3.2 0.984 3.1
Dep20B-31 2,743 2.8 1.016 2.8
Dep20B-32 2,682 1.8 0.993 1.8
Dep20B-33 2,640 5.5 0.978 5.4
Dep20B-34 2,635 6.2 0.976 6.1
Dep20B-35 2,821 2.2 1.045 2.3
Dep20B-36 2,681 2.0 0.993 2.0
Dep20B-37 2,738 0.5 1.014 0.5
Dep20B-38 2,628 1.0 0.973 1.0
Dep20B-39 2,682 8.0 0.993 7.9
Dep20B-40 2,708 1.9 1.003 1.9
Dep20B-41 2,644 1.6 0.979 1.6
Dep20B-42 2,764 2.5 1.024 2.6
Dep20B-43 2,726 2.1 1.010 2.1
Dep20B-44 2,726 2.4 1.010 2.4
Dep20B-45 2,638 9.2 0.977 9.0
Dep20B-46 534 1.8 0.198 0.4
Dep20B-47 827 0.2 0.306 0.1
Dep20C-15 2,684 3.3 0.994 3.3
Dep20C-16 2,695 2.5 0.998 2.5
Dep20C-17 2,731 2.1 1.011 2.1
Dep20C-18 2,681 0.7 0.993 0.7
Dep20C-19 2,692 1.2 0.997 1.2
Dep20C-20 2,720 1.8 1.007 1.8
Dep20C-21 2,720 0.4 1.007 0.4
Dep20C-22 2,604 0.9 0.964 0.9
Dep20C-23 2,677 0.2 0.991 0.2
Dep20C-24 2,693 0.6 0.997 0.6




Surface Area

Pre-Dredge RMU SWAC

Surface Weighted

Normalized PCB
Concentration

Identifier (sg. ft.) (mg/Kg) Adjustment Factor (mg/Kg)
Dep20C-25 2,636 1.6 0.976 1.6
Dep20C-26 2,695 1.3 0.998 1.3
Dep20C-27 2,702 0.7 1.001 0.7
Dep20C-28 2,708 1.1 1.003 1.1
Dep20C-29 2,692 2.6 0.997 2.6
Dep21-1 2,619 1.3 0.970 1.3
Dep21-2 1,130 2.2 0.419 0.9
Dep22-1 728 0.6 0.270 0.2
Dep23-1 2,636 2.1 0.976 2.1
Dep23-2 2,705 1.2 1.002 1.2
Dep23-3 2,735 1.0 1.013 1.0
Dep23-4 1,347 3.2 0.499 1.6
Dep24-1 2,680 3.1 0.993 3.1
Dep24-2 1,417 2.1 0.525 1.1
Dep25-1 80 2.7 0.030 0.1
Dep26A-1 2,687 2.1 0.995 2.1
Dep26A-2 2,720 2.1 1.007 2.1
Dep26A-3 2,706 2.2 1.002 2.2
Dep26A-4 2,714 1.9 1.005 1.9
Dep26A-5 2,708 2.4 1.003 2.4
Dep26A-6 2,673 3.2 0.990 3.2
Dep26A-7 2,786 4.5 1.032 4.6
Dep26A-8 2,691 6.3 0.997 6.3
Dep26A-9 2,670 4.0 0.989 4.0
Dep26A-10 2,729 11.2 1.011 11.3
Dep26A-11 2,740 4.3 1.015 4.4
Dep26A-12 2,609 3.0 0.966 2.9
Dep26B-13 2,693 2.3 0.997 2.3
Dep26B-14 2,746 72.0 1.017 73.2
Dep26B-15 1,373 2.2 0.509 1.1
Dep27-1 2,619 2.0 0.970 1.9
Dep27-2 2,685 0.9 0.994 0.9
Dep27-3 2,712 0.9 1.004 0.9
Dep27-4 2,657 1.1 0.984 1.1
Dep27-5 2,743 0.9 1.016 0.9




Surface Area

Pre-Dredge RMU SWAC

Surface Weighted

Normalized PCB
Concentration

Identifier (sg. ft.) (mg/Kg) Adjustment Factor (mg/Kg)
Dep27-6 2,709 0.6 1.003 0.6
Dep27-7 1,678 17.1 0.621 10.6
Dep28-1 135 0.3 0.050 0.0
Dep29-1 2,672 2.1 0.990 2.1
Dep29-2 652 1.1 0.241 0.3
Dep30-1 1,790 0.4 0.663 0.3
Dep31-1 2,747 2.0 1.017 2.0
Dep31-2 2,640 1.1 0.978 1.1
Dep31-3 2,722 0.3 1.008 0.3
Dep31-4 2,681 1.5 0.993 1.5
Dep31-5 95 1.2 0.035 0.0
Dep32-1 2,879 0.7 1.066 0.7
Dep32-2 2,701 0.5 1.000 0.5
Dep32-3 2,667 0.8 0.988 0.8
Dep32-4 2,659 0.7 0.985 0.7
Dep32-5 2,720 0.8 1.007 0.8
Dep32-6 2,773 0.4 1.027 0.4
Dep32-7 2,675 0.8 0.991 0.8
Dep32-8 2,702 1.7 1.001 1.7
Dep32-9 2,694 0.9 0.998 0.9
Dep32-10 2,731 0.8 1.011 0.8
Dep32-11 2,722 0.6 1.008 0.6
Dep32-12 2,717 0.7 1.006 0.7
Dep32-13 2,701 0.8 1.000 0.8
Dep32-14 2,658 0.6 0.984 0.6
Dep32-15 2,696 0.6 0.999 0.6
Dep32-16 2,693 0.8 0.997 0.8
Dep32-17 2,668 0.5 0.988 0.5
Dep32-18 2,699 0.4 1.000 0.4
Dep32-19 789 0.2 0.292 0.1
Dep33A-1 2,703 0.1 1.001 0.1
Dep33A-2 2,644 1.2 0.979 1.2
Dep33A-3 2,690 0.4 0.996 0.4
Dep33A-4 2,665 0.2 0.987 0.2
Dep33A-5 2,786 0.5 1.032 0.5




1.

Surface Area

Pre-Dredge RMU SWAC

Surface Weighted

Normalized PCB
Concentration

Identifier (sg. ft.) (mg/Kg) Adjustment Factor (mg/Kg)
Dep33A-6 2,702 0.5 1.001 0.5
Dep33A-7 2,657 0.6 0.984 0.6
Dep33A-8 2,708 0.3 1.003 0.3
Dep33A-9 2,806 1.4 1.039 1.5
Dep33A-10 2,723 1.5 1.009 1.5
Dep33A-11 2,711 0.7 1.004 0.7
Dep33A-12 2,728 1.0 1.010 1.0
Dep33A-13 2,694 1.6 0.998 1.6
Dep33A-14 2,717 1.4 1.006 1.4
Dep33B-21 2,751 1.8 1.019 1.8
Dep33B-22 2,740 1.6 1.015 1.6
Dep33B-23 2,676 1.3 0.991 1.3
Dep33B-24 2,676 1.0 0.991 1.0
Dep33B-25 2,740 0.7 1.015 0.7
Dep33B-26 2,676 0.9 0.991 0.9
Dep33B-27 2,714 0.7 1.005 0.7
Dep33B-28 2,590 0.7 0.959 0.7
Dep33C-15 2,627 3.7 0.973 3.6
Dep33C-16 2,694 11.7 0.998 11.7
Dep33C-17 2,652 6.4 0.982 6.3
Dep33C-18 2,744 7.0 1.016 7.1
Dep33C-19 2,708 3.4 1.003 3.4
Dep33C-20 2,654 2.4 0.983 2.4
Average Above
Dam 7.4
Average Below
Dam

2.6
Overall Average 5.2

Assumed 2004 re-characterization core sample data represent surficial PCB concentrations.




Table 7
Post-Dredge Assumed SWAC by RMU

Surface Normalized Cumulative

Volume Surface Pre-Dredge RMU Post-Dredge Weighted PCB SWAC
within RMU Area SWAC RMU SWAC Adjustment Concentration | Reduction

Identifier (cu.yd.) (sq. ft.) (mg/Kg) (mg/Kg) Factor (mg/Kg) (mg/Kg)
5.990
AAL-1 336.7 2.800 7.400 0.017 1.037 0.018 5.950
AA2-1 87.5 1,500 7.400 0.017 0.556 0.009 5.920
AA3-1 43.4 360 7.400 0.017 0.133 0.002 5.920
AA4-1 67.7 1,200 7.400 0.017 0.444 0.008 5.900
AA5A-1 583.3 2,625 7.400 0.017 0.972 0.017 5.860
AA7-1 59.3 400 7.400 0.017 0.148 0.003 5.850
AA8-1 222.2 1,000 7.400 0.017 0.370 0.006 5.840
AA10-1 481.5 2,000 7.400 0.017 0.741 0.013 5.800
AAl11-1 267.8 1,050 7.400 0.017 0.389 0.007 5.790
Dep14-2 139.7 2680 190.600 0.017 0.993 0.017 4.720
Dep13-2 164.7 2737 132.700 0.017 1.014 0.017 3.960
Dep26B-14 146.8 2.746 72.000 0.017 1.017 0.017 3.550
Depl3-4 137.0 2703 75.800 0.017 1.001 0.017 3.120
Dep13-3 140.2 2.660 56.300 0.017 0.985 0.017 2.800
Dep18-2 291.5 2703 21.800 0.017 1.001 0.017 2.680
Dep18-1 236.1 2,669 25.000 0.017 0.989 0.017 2.540
Dep26A-10 389.8 2729 11.200 0.017 1.011 0.017 2.480
Dep18-4 280.4 2,691 18.700 0.017 0.997 0.017 2.370
Dep20B-45 280.1 2,638 9.200 0.017 0.977 0.017 2.320
Dep20B-39 333.8 2,682 8.000 0.017 0.993 0.017 2.280
Depl8-5 252.1 2,678 9.300 0.017 0.992 0.017 2.230
Dep18-8 354.8 2,686 7.400 0.017 0.995 0.017 2.180
Dep05-1 152.2 2,694 12.100 0.017 0.998 0.017 2.120
Dep26A-11 388.8 2,740 4.300 0.017 1.015 0.017 2.090
Dep18-6 251.6 2723 6.500 0.017 1.009 0.017 2.050
Dep18-9 245.1 2722 8.800 0.017 1.008 0.017 2.000
Dep33C-16 214.3 2,694 11.700 0.017 0.998 0.017 1.940
Dep05-2 158.2 2731 8.100 0.017 1.011 0.017 1.890
Dep18-3 215.8 2744 7.200 0.017 1.016 0.017 1.850
Dep33C-18 283.9 2744 7.000 0.017 1.016 0.017 1.810
Dep18-7 312.9 3.800 0.017 0.997 0.017 1.790

2,692




Surface Normalized Cumulative
Volume Surface Pre-Dredge RMU Post-Dredge Weighted PCB SWAC
within RMU Area SWAC RMU SWAC Adjustment Concentration | Reduction
Identifier (cu.yd) (sqg. ft.) (mg/KQg) (mg/KQg) Factor (mg/KQg) (mg/KQg)
Dep26A-8 338.3 2,601 6.300 0.017 0.997 0.017 1.750
Dep27-7 86.0 1,678 17.100 0.017 0.621 0.011 1.690
Dep14-3 148.1 2.709 10.100 0.017 1.003 0.017 1.640
Dep07-1 157.0 2715 7.900 0.017 1.006 0.017 1.590
Dep33C-17 277.4 2652 6.400 0.017 0.982 0.017 1.560
Dep26A-9 358.0 2,670 4.000 0.017 0.989 0.017 1.530
Dep26A-7 312.1 2786 4.500 0.017 1.032 0.018 1.510
Dep20A-9 162.1 2,684 5.600 0.017 0.994 0.017 1.480
Dep14-5 155.3 2,656 8.500 0.017 0.984 0.017 1.430
Dep20B-33 188.6 2.640 5.500 0.017 0.978 0.017 1.400
Dep13-1 170.8 2738 5.300 0.017 1.014 0.017 1.370
Dep20B-44 378.9 2726 2.400 0.017 1.010 0.017 1.360
Dep06-2 153.2 2,679 4.400 0.017 0.992 0.017 1.330
Dep06-3 131.6 2.464 6.600 0.017 0.913 0.016 1.300
Dep20B-34 139.5 2,635 6.200 0.017 0.976 0.017 1.260
Dep26A-12 278.1 2,609 3.000 0.017 0.966 0.016 1.250
Dep14-7 187.4 2,688 4.000 0.017 0.996 0.017 1.220
Dep01-1 54.1 909 12.000 0.017 0.337 0.006 1.200
Dep09-1 139.8 2,724 4.700 0.017 1.009 0.017 1.170
Dep20A-10 165.3 2.641 4.400 0.017 0.978 0.017 1.150
Dep26A-6 229.2 2673 3.200 0.017 0.990 0.017 1.130
Dep20A-7 189.8 2748 3.100 0.017 1.018 0.017 1.120
Dep09-5 254.8 2,690 2.100 0.017 0.996 0.017 1.100
Dep20B-30 184.2 2,656 3.200 0.017 0.984 0.017 1.090
88% Mass 12,358.8
Dep13-5 1.2 o5 74.000 0.017 0.009 0.000 1.080
Dep03-1 13.0 337 7.100 0.017 0.125 0.002 1.080
Dep18-10 921 2,069 5.300 0.017 0.766 0.013 1.050
Depl4-1 147.0 2,687 3.900 0.017 0.995 0.017 1.030
Dep33C-15 192.5 2.627 3.700 0.017 0.973 0.017 1.010
Dep33C-19 230.1 2708 3.400 0.017 1.003 0.017 0.990
Dep20C-15 146.9 2,684 3.300 0.017 0.994 0.017 0.970
Dep23-4 100.8 1,347 3.200 0.017 0.499 0.008 0.970
Dep24-1 186.1 2,680 3.100 0.017 0.993 0.017 0.950
Depl4-6 201.3 2.800 0.017 0.990 0.017 0.930

2,673




Surface Normalized Cumulative
Volume Surface Pre-Dredge RMU Post-Dredge Weighted PCB SWAC
within RMU Area SWAC RMU SWAC Adjustment Concentration | Reduction
Identifier (cu.yd) (sqg. ft.) (mg/KQg) (mg/KQg) Factor (mg/KQg) (mg/KQg)

Dep20B-31 209.1 2743 2.800 0.017 1.016 0.017 0.920
Dep02-1 108.3 2331 2.800 0.017 0.863 0.015 0.900
Dep20A-12 178.1 2,704 2.700 0.017 1.001 0.017 0.890
Dep25-1 31 80 2.700 0.017 0.030 0.001 0.890
Dep09-2 227.9 2704 2.600 0.017 1.001 0.017 0.870
Dep20C-29 142.9 2,692 2.600 0.017 0.997 0.017 0.860
Depl1-1 5.7 147 2.600 0.017 0.054 0.001 0.860
Dep20C-16 179.4 2,695 2.500 0.017 0.998 0.017 0.840
Dep20B-42 174.2 2764 2.500 0.017 1.024 0.017 0.830
Dep26A-5 224.0 2708 2.400 0.017 1.003 0.017 0.820
Dep33C-20 216.0 2,654 2.400 0.017 0.983 0.017 0.800
Dep20B-2 104.8 2,697 2.400 0.017 0.999 0.017 0.790
Dep20B-1 25.8 664 2.400 0.017 0.246 0.004 0.790
Dep14-10 98.5 1,804 2.300 0.017 0.668 0.011 0.780
Dep26B-13 212.0 2,603 2.300 0.017 0.997 0.017 0.760
Dep20A-11 141.2 2,680 2.300 0.017 0.993 0.017 0.750
Dep06-1 139.5 2745 2.300 0.017 1.017 0.017 0.740
Dep09-3 218.5 2,692 2.300 0.017 0.997 0.017 0.730
Dep20A-8 153.3 2736 2.300 0.017 1.013 0.017 0.710
Dep19-1 34.6 892 2.300 0.017 0.330 0.006 0.710
Dep26A-3 207.5 2.706 2.200 0.017 1.002 0.017 0.700
Dep20A-2 189.0 2712 2.200 0.017 1.004 0.017 0.680
Dep20B-35 149.1 2.821 2.200 0.017 1.045 0.018 0.670
Depl7-1 124.9 2725 2.200 0.017 1.009 0.017 0.660
Dep26B-15 69.6 1,373 2.200 0.017 0.509 0.009 0.650
Dep21-2 61.8 1,130 2.200 0.017 0.419 0.007 0.650
Dep20B-43 321.0 2726 2.100 0.017 1.010 0.017 0.630
Dep20C-17 192.6 2731 2.100 0.017 1.011 0.017 0.620
Dep20A-3 187.0 2711 2.100 0.017 1.004 0.017 0.610
Dep26A-1 150.5 2,687 2.100 0.017 0.995 0.017 0.600
Dep16-3 198.4 2,700 2.100 0.017 1.000 0.017 0.590
Dep23-1 148.7 2,636 2.100 0.017 0.976 0.017 0.580
Dep26A-2 230.5 2720 2.100 0.017 1.007 0.017 0.560
Dep29-1 135.4 2,672 2.100 0.017 0.990 0.017 0.550
Depl6-4 182.1 2.100 0.017 1.009 0.017 0.540

2,724




Surface Normalized Cumulative
Volume Surface Pre-Dredge RMU Post-Dredge Weighted PCB SWAC
within RMU Area SWAC RMU SWAC Adjustment Concentration | Reduction
Identifier (cu.yd) (sqg. ft.) (mg/KQg) (mg/KQg) Factor (mg/KQg) (mg/KQg)
Dep24-2 74.2 1417 2.100 0.017 0.525 0.009 0.530
Dep15-1 25.1 647 2.100 0.017 0.240 0.004 0.530
Dep20A-13 155.2 2703 2.100 0.017 1.001 0.017 0.520
Dep20B-36 246.9 2,681 2.000 0.017 0.993 0.017 0.510
Dep31-1 143.9 2747 2.000 0.017 1.017 0.017 0.500
SWAC Goal 19,660.1
Dep27-1 101.6 2,619 2.000 2.000 0.970 1.940 0.500
Dep26A-4 222.6 2714 1.900 1.900 1.005 1.910 0.500
Dep20B-40 341.6 2708 1.900 1.900 1.003 1.906 0.500
Dep20A-4 147.5 2728 1.800 1.800 1.010 1.819 0.500
Dep20B-32 158.4 2,682 1.800 1.800 0.993 1.788 0.500
Dep20C-20 171.0 2720 1.800 1.800 1.007 1.813 0.500
Dep33B-21 227.3 2,751 1.800 1.800 1.019 1.834 0.500
Dep20B-46 32.1 534 1.800 1.800 0.198 0.356 0.500
Dep32-8 211.6 2702 1.700 1.700 1.001 1.701 0.500
Dep04-1 8.7 224 1.700 1.700 0.083 0.141 0.500
Dep20B-41 208.5 2,644 1.600 1.600 0.979 1.567 0.500
Dep33B-22 262.3 2.740 1.600 1.600 1.015 1.624 0.500
Dep20C-25 166.0 2,636 1.600 1.600 0.976 1.562 0.500
Depl14-9 135.3 2,668 1.600 1.600 0.988 1.581 0.500
Depl6-5 140.5 2,683 1.600 1.600 0.994 1.590 0.500
Dep33A-13 313.3 2.694 1.600 1.600 0.998 1.596 0.500
Depl16-6 6.4 127 1.600 1.600 0.047 0.075 0.500
Depl4-4 143.3 2716 1.500 1.500 1.006 1.509 0.500
Dep09-4 249.7 2,667 1.500 1.500 0.988 1.482 0.500
Dep16-2 207.1 2,668 1.500 1.500 0.988 1.482 0.500
Dep14-8 167.1 2,678 1.500 1.500 0.992 1.488 0.500
Dep33A-10 260.4 2723 1.500 1.500 1.009 1.513 0.500
Dep31-4 171.4 2,681 1.500 1.500 0.993 1.489 0.500
Dep05-3 50.8 1,001 1.500 1.500 0.371 0.556 0.500
Dep33A-9 173.4 2.806 1.400 1.400 1.039 1.455 0.500
Dep20A-14 152.7 2.708 1.400 1.400 1.003 1.404 0.500
Dep33A-14 277.5 2717 1.400 1.400 1.006 1.409 0.500
Depl7-2 26.1 673 1.400 1.400 0.249 0.349 0.500
Dep20A-6 165.3 1.300 1.300 0.985 1.281 0.500

2,660




Surface Normalized Cumulative
Volume Surface Pre-Dredge RMU Post-Dredge Weighted PCB SWAC
within RMU Area SWAC RMU SWAC Adjustment Concentration | Reduction
Identifier (cu.yd) (sqg. ft.) (mg/KQg) (mg/KQg) Factor (mg/KQg) (mg/KQg)

Dep09-6 239.2 2,695 1.300 1.300 0.998 1.298 0.500
Dep20C-26 165.8 2,695 1.300 1.300 0.998 1.298 0.500
Dep33B-23 254.0 2,676 1.300 1.300 0.991 1.288 0.500
Dep21-1 140.5 2,619 1.300 1.300 0.970 1.261 0.500
Dep09-8 76.8 1,455 1.300 1.300 0.539 0.701 0.500
Dep20C-19 202.5 2,692 1.200 1.200 0.997 1.196 0.500
Dep23-2 161.1 2705 1.200 1.200 1.002 1.202 0.500
Dep33A-2 1445 2,644 1.200 1.200 0.979 1.175 0.500
Dep16-1 156.0 2738 1.200 1.200 1.014 1.217 0.500
Dep10-1 12.2 314 1.200 1.200 0.116 0.140 0.500
Depl2-1 11 29 1.200 1.200 0.011 0.013 0.500
Dep31-5 4.8 95 1.200 1.200 0.035 0.042 0.500
Dep20C-28 173.9 2708 1.100 1.100 1.003 1.103 0.500
Dep31-2 199.1 2.640 1.100 1.100 0.978 1.076 0.500
Dep27-4 169.4 2,657 1.100 1.100 0.984 1.082 0.500
Dep29-2 32.9 652 1.100 1.100 0.241 0.266 0.500
Dep23-3 267.7 2735 1.000 1.000 1.013 1.013 0.500
Dep20B-38 241.7 2628 1.000 1.000 0.973 0.973 0.500
Dep33B-24 259.6 2,676 1.000 1.000 0.991 0.991 0.500
Dep33A-12 317.0 2728 1.000 1.000 1.010 1.010 0.500
Dep08-1 7.2 185 1.000 1.000 0.069 0.069 0.500
Dep09-7 172.2 2577 0.900 0.900 0.954 0.859 0.500
Dep20C-22 138.6 2,604 0.900 0.900 0.964 0.868 0.500
Dep27-3 172.7 2712 0.900 0.900 1.004 0.904 0.500
Dep27-5 139.5 2743 0.900 0.900 1.016 0.914 0.500
Dep33B-26 167.6 2,676 0.900 0.900 0.991 0.892 0.500
Dep27-2 137.5 2,685 0.900 0.900 0.994 0.895 0.500
Dep32-9 210.9 2,694 0.900 0.900 0.998 0.898 0.500
Dep32-16 149.1 2,693 0.800 0.800 0.997 0.798 0.500
Dep20A-1 140.3 2,639 0.800 0.800 0.977 0.782 0.500
Dep32-3 170.2 2,667 0.800 0.800 0.988 0.790 0.500
Dep32-5 204.1 2720 0.800 0.800 1.007 0.806 0.500
Dep32-13 155.8 2701 0.800 0.800 1.000 0.800 0.500
Dep32-10 176.1 2731 0.800 0.800 1.011 0.809 0.500
Dep32-7 234.1 0.800 0.800 0.991 0.793 0.500

2,675




Surface Normalized Cumulative
Volume Surface Pre-Dredge RMU Post-Dredge Weighted PCB SWAC
within RMU Area SWAC RMU SWAC Adjustment Concentration | Reduction
Identifier (cu.yd) (sqg. ft.) (mg/KQg) (mg/KQg) Factor (mg/KQg) (mg/KQg)

Dep20C-18 201.6 2,681 0.700 0.700 0.993 0.695 0.500
Dep20C-27 156.3 2702 0.700 0.700 1.001 0.701 0.500
Dep32-4 182.8 2,659 0.700 0.700 0.985 0.689 0.500
Dep33B-25 219.4 2,740 0.700 0.700 1.015 0.710 0.500
Dep32-1 142.2 2,879 0.700 0.700 1.066 0.746 0.500
Dep32-12 170.7 2717 0.700 0.700 1.006 0.704 0.500
Dep33A-11 306.6 2711 0.700 0.700 1.004 0.703 0.500
Dep33B-27 1211 2714 0.700 0.700 1.005 0.704 0.500
Dep33B-28 100.7 2,590 0.700 0.700 0.959 0.671 0.500
Dep20A-5 55.2 1,090 0.600 0.600 0.404 0.242 0.500
Dep33A-7 213.3 2,657 0.600 0.600 0.984 0.590 0.500
Dep20C-24 193.0 2,693 0.600 0.600 0.997 0.598 0.500
Dep32-11 141.0 2722 0.600 0.600 1.008 0.605 0.500
Dep32-15 159.0 2,696 0.600 0.600 0.999 0.599 0.500
Dep27-6 137.4 2,709 0.600 0.600 1.003 0.602 0.500
Dep32-14 150.1 2,658 0.600 0.600 0.984 0.591 0.500
Dep22-1 28.2 728 0.600 0.600 0.270 0.162 0.500
Dep33A-5 163.9 2786 0.500 0.500 1.032 0.516 0.500
Dep20B-37 327.8 2738 0.500 0.500 1.014 0.507 0.500
Dep32-17 138.6 2,668 0.500 0.500 0.988 0.494 0.500
Dep33A-6 189.6 2702 0.500 0.500 1.001 0.500 0.500
Dep32-2 137.7 2701 0.500 0.500 1.000 0.500 0.500
Dep32-18 142.6 2,699 0.400 0.400 1.000 0.400 0.500
Dep32-6 229.6 2773 0.400 0.400 1.027 0.411 0.500
Dep20C-21 141.0 2720 0.400 0.400 1.007 0.403 0.500
Dep30-1 98.6 1,790 0.400 0.400 0.663 0.265 0.500
Dep33A-3 140.0 2,690 0.400 0.400 0.996 0.399 0.500
Dep33A-8 207.9 2708 0.300 0.300 1.003 0.301 0.500
Dep31-3 206.4 2722 0.300 0.300 1.008 0.302 0.500
Dep28-1 5.2 135 0.300 0.300 0.050 0.015 0.500
Dep33A-4 137.2 2,665 0.200 0.200 0.987 0.197 0.500
Dep20C-23 135.8 2677 0.200 0.200 0.991 0.198 0.500
Dep32-19 39.3 789 0.200 0.200 0.292 0.058 0.500
Dep07-2 39.9 816 0.200 0.200 0.302 0.060 0.500
Dep20B-47 321 0.200 0.200 0.306 0.061 0.500

827




Surface

Normalized

Cumulative
Volume Surface Pre-Dredge RMU Post-Dredge Weighted PCB SWAC
within RMU Area SWAC RMU SWAC Adjustment Concentration | Reduction
Identifier (cu.yd) (sqg. ft.) (mg/KQg) (mg/KQg) Factor (mg/KQg) (mg/KQg)
Dep33A-1 137.9 2703 0.100 0.100 1.001 0.100 0.500
Remaining 15.824.0
Total 35485.0 | 477,923




Table 8
Summary of Process Calculations

In Situ Assumed
Total In Sediment Time Percent Solids Production Assumed Total Weight
Situ Volume InSitu  Sediment  Required in Excavated Rate to Percent Water of Material Time
Sediment to be Percent  Removal for Mat'l or Dewatering Solids Treatment (After Required for
Area Volume  Removed  Solids Rate Removal  Dredge Slurry Pad Dewatered Volume Dewatering) Load-out
(million
(cy) (cy) (%)° (cy/day) (day) (% by wt) (gpm)° (%) gallons) (Tons)* (day)?
Near-Shore 37.0 370 627 15 2 45.0% 6 60% 004 48 0
Sediments
80 (avg)
Armored Areas 2,1494 2,149.4 62.7 100 21 45.0 % 60% 0.246 3,080 3
120 (max)
Soft Sediment 333356 333356 507 344 97 63% 809 55% 87.700 47,496 47
Deposits 2,100 (max)
Total Quantities (o 55 4g50 35 485.0 120 87.950 50,624 50

average rate)

In situ percent solids for Soft Sediment Deposits estimated from weighted average (compositing) of individual samples located within deposit. Estimate for Armored Sediments is derived
from an assumed specific gravity of 2.60 and the numerical average of dry density (63.7 pcf), obtained from14 geotechnical samples from the Upper River re-characterization.

Assumes excavator or mechanical dredge operation of 12 h per day for armored and hydraulic dredge operation of 6.5 h per day for soft sediment deposits. Production rate determined on
basis of total dry tons of sediment, in situ removal rate, specific gravity, and percent solids expected as delivered to pad. Flow rate and water treatment volume for soft sediments increases
by factor of 1.3 if dredge % solids decreases to 5.0%.

Dewatered, wet tonnage of sediment expected to be delivered to landfill.

Assumes load-out rate of dewatered sediment at 1000 wet tons per day.






ENGINEERING COMPUTATION SHEET

SHEET 1 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

SUBJECT:

Near Shore Sediment VVolume (where identified with poling)

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the potential volume of the Near Shore
Sediments to be removed during Phase I1.

DESIGN ASSUMPTIONS AND CONDITIONS:

1.

The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

Design Restrictions: There are no design restrictions for the effective removal of Near
Shore Sediments.

Process Performance Criteria: There is no process performance criteria associated with
this activity.

Appropriate Unit Process for Treatment Train: There is no limiting factor associated with
removal of Near Shore Sediments with the possible exception being access restrictions.

Expected Removal or Treatment Efficiencies: Poling during the 2004 recharacterization
showed no sediment present at the Near Shore area. Prior to removal, confirmation
poling will be performed, and if found, removal rate would be 15 cubic yards per day.

METHODOLOGY:

The volume of the near shore sediments is determined as follows:

Volume

Where:

=AXxt

A = area for Near Shore
t =0.2 ft.
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= average thickness of poling results

MATERIAL CHARACTERISTICS:
Near Shore Sediment materials characteristics are as follows:

Approximate distance between midpoints of samples ASD#9 and ASD#10 = 50 ft.
Assumed width of all near shore is 20 ft.

COMPUTATIONS:

The following is an example for ASD #9:

Surface area =1000 sq. ft.
Re-deposited sediment average thickness  =0.2 ft.
V; = (1000 ft? x 0.2 ft) x 1/27 cy/ft® =74cy

CONCLUSIONS:

The results of the Near Shore Sediment volumes for 1999 (BBL) and 2004 (PRS) are shown in
Sediment Removal Design, Table 1.




ENGINEERING COMPUTATION SHEET

SHEET 1 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

SUBJECT:

Armored Areas — Re-deposited (Overburden) Material Volume

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the volume of the Armored Areas re-
deposited (Overburden) material to be removed during Phase 11.

DESIGN ASSUMPTIONS AND CONDITIONS:

1. The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

2. The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

3. Design Restrictions: There are no design restrictions for the effective removal of the re-

deposited (Overburden) material from the Armored Areas.

4, Process Performance Criteria: There is no process performance criteria associated with
this activity.
5. Appropriate Unit Process for Treatment Train: There is no limiting factor associated with

removal of the re-deposited (Overburden) material from the Armored Areas with the
possible exception being access restrictions.

6. Expected Removal or Treatment Efficiencies: The expected removal rate with this
activity will be 100 cubic yards per day.

METHODOLOGY:

The volume of the Armored Area re-deposited (Overburden) material is determined as follows:

Vl =AXt
Where:
V, = re-deposited (Overburden) material volume
A = surface area (ft%)
t = assumed average thickness (1 ft)
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MATERIAL CHARACTERISTICS:
Armored Area re-deposited (Overburden) materials characteristics are as follows:

Surface area is given in the Feasibility Study report (FSR), 1998. Actual volumes will be
determined by weight in tons (load out tickets) delivered to the landfill.

COMPUTATIONS:

The following is an example for Armored Area 1:

Surface area = 2800 sq. ft.
Average re-deposited thickness =1.00 ft.
V; = (2800 ft? x 1.0 ft) x 1/27 cy/ft® =103.7 cy

CONCLUSIONS:

The results of the Armored Areas re-deposited (Overburden) material volume are shown in the
Sediment Removal Design, Table 2.
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SUBJECT:

Armored Areas - Residual Sediment VVolume

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the volume of the Armored Areas
residual sediment.

DESIGN ASSUMPTIONS AND CONDITIONS:

1. The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

2. The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

3. Design Restrictions: There are no design restrictions for the effective removal of the

residual sediments.

4. Process Performance Criteria: There is no process performance criteria associated with
this activity.
5. Appropriate Unit Process for Treatment Train: There is no limiting factor associated with

removal of the residual sediments with the possible exception being access restrictions.

6. Expected Removal or Treatment Efficiencies: The expected removal rate with this
activity will be 100 cubic yards per day.

METHODOLOGY:

The volume of the Armored Area residual sediment is determined as follows:

V3 =AX t

Where:
V3 = residual sediment volume
A = surface area @ (ft%)

—

= average thickness @ (ft)
= 3 inches (or 0.25 feet)
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MATERIAL CHARACTERISTICS:
Armored Area residual sediment characteristics are as follows:

(1) Surface area and thickness are given in the Feasibility Study report (FSR), 1998.

COMPUTATIONS:

The following is an example for Armored Area 1:

Surface area = 2800 sq. ft.
Average re-deposited thickness =0.25ft.
V; = (2800 ft? x 0.25 ft) x 1/27 cy/ft® =259cy

CONCLUSIONS:

The results of the Armored areas residual sediment volume calculations are shown in Sediment
Removal Design, Table 2.
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SUBJECT:

RMU Soft Sediment Volumes

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the volume of the Soft Sediment to be
removed during Phase II.

DESIGN ASSUMPTIONS AND CONDITIONS:

1.

The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

Design Restrictions: There are no design restrictions for the effective removal of the Soft
Sediments.

Process Performance Criteria: There is no process performance criteria associated with
this activity.

Appropriate Unit Process for Treatment Train: There is no limiting factor associated with
removal of the Soft Sediments with the possible exception being access restrictions.

Expected Removal or Treatment Efficiencies: The expected removal rate with this
activity will be 330 cubic yards per day.

METHODOLOGY:

The volume of the soft sediments is determined as follows:

Volume (RMU) = Zn: A X Di
i-1

Where:

A = area of polygon i
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D = assumed depth of polygon i based on sediment thickness ®
n = number of polygons within an RMU ©

MATERIAL CHARACTERISTICS:

Soft sediments characteristics are as follows:

WThe assumed sediment depth of a polygon was solely based on its location within the
sediment depth drawings provided in the Pre-Design. Contour sediment depths were
normalized as illustrated below in Figure 1 so that the total Upper River sediment
volume, when summed over all RMUSs, are within 1% of the original Upper River
estimates provided in the Pre-Design.

Max Depth <= 3
Assumed Avg. Depth =137
Assumed Avg. Depih = 2.05

Max Deplh < 5
Assumed Avg. Depih =137
Assumed Avg. Depih = 2 37
Assumed Avg. Depih = 337
Assumed Avg. Depih = 4.05

e L L S =]
]
-

NORROOO0

Figure 1. Depth contour polygons

@Individual polygons within a RMU are developed from sample core Thiessen polygons
(generated from sample core PCB data) and intersected with sediment depth contour
polygons as illustrated below. PCB Thiessen polygons were obtained from URS.

Figure 2. Sample core polygons

with depth contour polygons.
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COMPUTATIONS:

The calculations of the Soft Sediment volumes were performed by CADD. Shape files defining
RMU boundaries, Thiessen polygon areas and depth contours are maintained in a GIS project file.
GIS functionality selects only those intersected polygons within an RMU to provide RMU

specific estimates.

CONCLUSIONS:

The results of the Soft Sediment RMU volumes are shown in the Sediment Removal Design,

Table 4.
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SUBJECT:

Backwater Curve Elevations and Distances Resulting from a Temporary Dam location.

PURPOSE AND OBJECTIVE:

The following computations were performed to determine the elevations and associated locations
of points along a backwater curve extending from a Temporary Dam location back upstream until
it effectively merges with the existing stream elevation.

DESIGN ASSUMPTIONS AND CONDITIONS:

1.

The material properties and engineering parameters described below are based on
available site data and various technical conferences and seminars. They represent the
best available preliminary values for the proposed parameters. Actual values will depend
upon local conditions, and may vary from the values assumed for these computations.

The flow rate (Q) is assumed to be constant and equal to the average of the lowest
monthly mean value (in cubic feet per second) for the 20-year period from 1984 to 2003.
These values are taken from the months of April to September as these are the months
that work will be performed on the river. The values are based on USGS flow gage data
in the Sheboygan River. The average of the lowest monthly values is 75 cubic feet /
second.

The length (L) of the Sheboygan River along the entire Phase Il dredging area is 18,000
feet (from the site of the existing dam at STA 180+00 to the Tecumseh facility at STA
0+00, see BODR, Drawing #11).

The elevation of the river bottom at the starting point of this river segment (the base of
the existing dam) is 611.0 feet (see BODR, Drawing #11).

The elevation of the river bottom at the furthest upstream area of excavation and
dredging is 619.0 feet (see BODR, Drawing #11).

The average flow gradient of the river along the length of the river segment (the potential
location(s) of the backwater curve) is 0.00028 feet per feet. It is assumed that the flow
gradient is constant along the entire length of the river segment without significant local
changes in slope.

The Manning’s roughness coefficient for the riverbed is 0.040. This is equivalent to an
irregularly curving permanent alluvial stream with a smooth bed and/or well developed
sediment deposits.

The river’s average width (b) along the length of the river segment is 120.0 feet.

The backwater curve is assumed to have merged with the river’s normal flow depth ()
when the flow depth is equal to 1.01*Y,,.
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10. The overflow over the proposed dam structure is suppressed (not contracted) through a

weir “opening” extending the full width of the channel. It is assumed that upstream
velocity is uniform, flow is laminar over the dam crest, nape pressure is zero, the nape is
fully ventilated, and the viscosity, turbulence and surface tension effects are negligible.

11. The height (YY) of the proposed portable dam structure above the river bottom will be 5.0
feet (see BODR, Drawing #13). The dam will be placed as needed to ensure a minimum
depth of 3.0 feet in the current dredging operations area.

12. The river’s cross section is assumed to equivalent to a wide rectangle with the normal
depth (depth at which flow neither accelerates nor decelerates) much smaller than the
channel width (Y, << B). Therefore the normal flow depth (Y,) will be equal to the
hydraulic radius in the Manning flow equation used to determine the normal depth.

METHODOLOGY:

A Determining backwater curve starting height

The height of the flow above the dam crest is determined as follows:

H=  (B*Q/@*b*@2*g)")*
Where,
H= height of water above the dam crest (feet)
Q= river flow rate (75 cfs)
b= river flow width (120 feet)
g= acceleration due to gravity (32.2 feet / sec %)

The total depth of water at the dam is determined as follows:

Yo = Yd +H
Where,

Yo=  total depth of the water at the dam (feet)

H= height of water above the dam crest (feet)

Yq=  height of the proposed dam structure above the river bottom (feet)
B. Determining backwater curve ending height

The normal flow depth is determined from Manning’s equation for open channel flow. In a wide

rectangular channel with the normal depth very small compared to the channel width, the normal

depth can be considered equivalent to the hydraulic radius for simplicity of computation:
Q=(149/n)* A* (Y, 2? *(s1?

Or,
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Q=(149/n)*b* (Y, *(S1?

Or,
Y,=
Where,
Y,=
Q =
n=
b=
S=

((Q*n) /(149 * b * (S ¥?))) ¥

the normal flow depth of the river (feet)

river flow rate (75 cfs)

Manning’s roughness coefficient (dimensionless)

river flow width (120 feet)

river flow gradient (0.00046 feet / feet)

The depth of the water at the end of the backwater curve is determined as follows:

Y,= 101*Y,
Where,
Y,=  the depth of water at the end of the backwater curve (feet)
Y,=  the normal flow depth of the river (feet)
C. Determining critical (minimum energy) flow depth

The flow rate per unit width is determined as follows:

q:

Where,

q=
Q:
b=

Q/b

flow rate per unit width (square feet per second)

river flow rate (75 cfs)
river flow width (120 feet)

The river’s critical flow depth is determined as follows:

Y.=

Where,

(q 2/g) 1/3

critical flow depth (feet)

flow rate per unit width (square feet per second)
acceleration due to gravity (32.2 feet / sec %)
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D. Determining hydraulic flow factors

The average depth of water along the backwater curve is determined as follows:
Yae= (Yo+Yq)/2

Where,
Yae = the average depth of water along the backwater curve (feet)
Yo=  total depth of the water at the dam (feet)

Y,=  the depth of water at the end of the backwater curve (feet)

The ratio of the average flow depth to the channel width is used to determine the hydraulic

exponents:
Yael/b= M and N (from nomographs)
Where,
Yae = the average depth of water along the backwater curve (feet)
b= river flow width (120 feet)
M= hydraulic exponent (dimensionless from nomograph)
N = hydraulic exponent (dimensionless from nomograph)

The hydraulic constant is determined as follows:

J= N/(N-M+1)
Where,
J= hydraulic ratio (dimensionless)
M = hydraulic exponent (dimensionless from nomograph)
N = hydraulic exponent (dimensionless from nomograph)
E. Determining flow depths along the length of the backwater curve

The ratio of depths along the backwater curve to the average normal flow depth is determined as

follows:
u= YIY,
Where,
u= the ratio of flow depths along the backwater curve (dimensionless)
Y = the depth of flow at a point along the backwater curve (feet)
Y,=  the normal flow depth of the river (feet)

The depth ratio values at the same points along the backwater curve are determined as follows:
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V= u Ve

Where,

V= depth ratio value (dimensionless)

u= the ratio of flow depths along the backwater curve (dimensionless)

N = hydraulic exponent (dimensionless from nomograph)

J= hydraulic ratio (dimensionless)

The backwater constant is determined as follows:
B= (Y Y)M*(/N)
Where,

= the backwater constant (dimensionless)

= critical flow depth (feet)

n=  the normal flow depth of the river (feet)

= hydraulic ratio (dimensionless)

M= hydraulic exponent (dimensionless from nomograph)
N = hydraulic exponent (dimensionless from nomograph)

The length of the backwater curve from its start to an elevation along its surface is determined as
follows:

X= (Yo /S)™ (u-f(u,N)+ (B=*f(v,1J)))
Where,

= length of backwater curve form its start to a particular elevation (feet)
Y,=  the normal flow depth of the river (feet)

= river flow gradient (0.00046 feet / feet)

= the ratio of flow depths along the backwater curve (dimensionless)

= the backwater constant (dimensionless)
f(u N)= Bakhmeteff function
f(v,j)= Bakhmeteff function

The length equation for the start point, end point and three points along the backwater curve can
be calculated in a tabular format.

MATERIAL CHARACTERISTICS:

The proposed dam structure will be a 5 feet tall Port-A-Dam that is placed across the width of the
river.




ENGINEERING COMPUTATION SHEET

SHEET 6 OF 6
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
BY: BY:
DATE: DATE:

COMPUTATIONS:

Backwater curve computations are performed on the attached spreadsheet.

CONCLUSIONS:

By placing a dam with a height of 5.0 feet, the resultant backwater curve with a minimum height
of 3.0 feet should extend a distance of approximately 3,700 feet upstream from the dam location.
The proposed temporary dam can be located this distance down stream from the current dredging
work area. Port-A-Dams were selected to provide flexibility in the field to accommodate an
adequate range of water levels to provide 3 ft of draft, while still being well below the elevation of
the 100 yr flood event. It is planned that the enhanced water elevations will remain within the
river bank. Water depths will be controlled by the three (3) valved flow through structures.

The location of the each upstream Port-A-Dam was estimated by extending a flat line from the
previous Port-A-Dam to a point upstream to where the increased water depth was at 3 ft. The
extent of the backwater at each Port-A-Dam location was estimated by extending a flat line from
the Port-A-Dam (5 ft above the river bottom) to a point upstream to where the increased water
depth intersects the ambient water surface. The ambient water surface is variable at each location
and is not provided on the FEMA maps. Therefore, ambient water depth was estimated based on
informal poling along the river profile, in most cases estimated to be approximately 2 ft deep.

REFERENCES:

“Practical Hydraulics”, Andrew L. Simon Ph.D. (1981)

US Geologic Survey, Water Resources Data (website)




Backwater Curve Starting Height

Vi.

Vii.

River Flow Rate, Q =
River Flow Width, b =
Acceleration due to gravity, g =

Height of flow above dam crest, H =
((3*Q)/(2*b*(2*g)"(1/2) " (2/3)

Height of existing dam structure above the river bottom, Yde =
(portable dams to be located where ther is no existing dam)

Height of proposed dam structure above the river bottom, Yd =

Height of water at the start of the backwater curve, YO =
(H+Yd)

Backwater Curve Ending Height

Vi.

Vii.

River bottom elevation at start, E1 =
River bottom elevation at end, E2 =
Length of river, L =

River flow gradient, S =
(E2-E1)/L
Manning'sroughness coefficient, n =

Normal flow depth, Yn =
((Q*n)/(1.49*b* (S (1/2)))) ~ (3/5)
Backwater curve ending height, Y4 =
(1.01*Yn)

Critical Flow Depth

Flow rate per unit width, q =

75.00 cfs
120.00 feet
32.20 feet / sec"2
0.0037 feet
0.00 feet
5.00 feet

5.00 feet

611.00 feet
619.00 feet
18,000.00 feet
0.000444 feet / feet
0.040
0.87 feet

0.88 feet

0.63 sf/ sec



(Q/b)
Critical flow depth, Yc =

(@"2)/g)"(113)

Hydraulic Flow Factors

Vi.

Vii.

Average depth of backwater curve, Yave =
(YO+Y4)/2
Ratio of average depth to river width, Yave/b =

Hydraulic exponent, M =
(from nomograph)
Hydraulic exponent, N =
(from nomograph)
Hydraulic constant, J =
(N/(N-M+1))
Hydraulic ratio, N/J =
(N/J)
Backwater constant, B =
((Yc/Yn)~M)* (I /N)

0.23 feet

2.94 feet

0.02

3.00

3.25

2.60

1.25

0.01



YO

Y1

Y2

Y3

Y4

Y1

Y2

Flow Depths Along Backwater Curve

Y u
(feet)

5.00
3.97
2.94
1.91

0.88

5.74

4.56

3.37

2.19

1.01

Interpolation results

3.97
3.00
2.94

\Y

8.88

6.66

4.57

2.67

1.01

f(u,N)
3.250

0.022

0.035

0.062

0.143

1.291

f(v,J)
2.600

0.042
0.063
0.098
0.221

1.757

B *(V,J)

0.0006
0.0009
0.0014
0.0032

0.0257

X
(feet)

11,216
8,872
6,501
4,027

-501

L
(feet)

2,344
4,715
7,190

11,717

2,344
4,582
4,715
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SUBJECT:

Dewatering

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the operating parameters (minimum
required length and overall volume) of the Geotube system to be used for dewatering sediment
dredged from the Sheboygan River.

DESIGN ASSUMPTIONS AND CONDITIONS:

1.

The material properties and engineering parameters described below are based on
published data from manufacturers, suppliers and various technical conferences and
seminars. They represent the best available preliminary values for the proposed system
components.  Actual values will depend upon specific manufacturing processes,
installation procedures, site characteristics and other local conditions, and may vary
from the values assumed for these computations.

The material properties and engineering parameters described below are assumed to be
consistent along the entire extent of the system being analyzed. Local variations are
assumed to be minimal.

Approximately 35,484 bank cubic yards of sediments are to be dredged.

The average specific gravity of the solids to be dredged is approximately 2.5.

The dredging operation rate will be approximately 300,000 gallons per day.

Design Restrictions: There are no design restrictions for the effective dewatering of the
sediments.

Process Performance Criteria: The process performance criteria associated with this
activity is based on dewatered solids content (see below).

Appropriate Unit Process for Treatment Train: There is no limiting factor associated with
dewatering.

Expected Removal or Treatment Efficiencies: The expected removal rate associated with
this activity is approximately 610 gpm (average), 2100 gpm (maximum).

METHODOLOGY:
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The amount (length and volume) of Geotube(s) needed to achieve the dewatering parameters
described above is determined by a software program used by the Geotube supplier/manufacturer.

MATERIAL CHARACTERISTICS:

1. The percent solids of the sediments is approximately 60%.

2. The percent solids of the dredged slurry to be dewatered is approximately 7%.

3. The percent solids of the dewatered material is approximately 55%.

4. The percent of coarse grained materials (sand and gravel) within the solids is

approximately 30%.

COMPUTATIONS:

Dewatering Pad Basis of Desigh and

Calculations

AREA

1) 109,200 SgFt  Total The dewatering pad will be approximately 455 feet wide
Dewatering by 240 feet. There will be a perimeter barrier along the
Pad Area outside edge of the pad. A 20 foot wide separation strip

will be located around the entire area between the
perimeter barrier and the geotextile tubes. The
geotextile tubes will consist of 200 feet long by 60 foot
circumference (approximately 25 wide by 6 ft high
(when full) by 200 feet long) tubes. Each tube holds
approximately 1,100 cubic feet of dewatered sediment.
The first layer geotextile tubes will be placed in two
rows, an east row and a west row, with eight geotextile
tubes in each row. An access strip 15 feet wide will be
located between the two rows.

2) 80,000 SqFt  Areaof Area of first layer of geotextile tubes = 2 rows x 8
geotextile units/row x 25 ft wide x 200 ft long/unit = 80,000 sq ft.
tubes

3) 3,000 SqFt  Areaof The center access strip will be 15 feet wide by 200 feet
center access long. Area = 200 ft x 15 ft = 3,000 sq ft.
strip

4) 26,200 SqFt  Areaof The perimeter separation strip will be approximately
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perimeter
separation

1310 feet long by 20 feet wide.

DEWATERING CAPACITY (assumes dewatered % solids = in situ % solids, conservative)

Dewatering
capacity of

geotextile

Dewatering
capacity of
first layer of
geotextile

Dewatering
capacity of
second layer
of geotextile

capacity of
two layers of
geotextile

strip
1) 1,100 CY

each

tube
2) 17,600 CY

tube
3) 14630 CY

tube
4) 32,230 CY Total

tubes

CONCLUSIONS:

Each geotextile tube (200ft by 60 ft circumference) can
hold approximately 5.5 CY per lineal foot.

Therefore, each 200 foot long tube can dewater
approximately 200 ft x 5.5 CY/ft = 1,100 CY.

The first layer of geotextile tubes will consist of two
rows of 8 tubes per row or 16 geotextile tubes.

Each tube can dewater approximately 1,100 CY
therefore the first layer of geotextile tubes will has a
capacity of approximately = 16 tubes x 1,100 CY/tube =
17,600 CY.

The second layer of geotextile tubes will consist of two
rows of 7 tubes per row or 14 geotextile tubes. Since
each tube will be approximately 10 feet shorter than the
first layer of tubes, the capacity each tube can dewater is
approximately 190 ft x 5.5 CY/ft = 1045 CY.

The dewatering capacity of the second layer then will be
14 tubes x 1,045 CY/tube = 14630 CY.

The total capacity of the two layers of tubes is the first
layer plus the second layer capacity = 17,600CY =
14630 CY = 32,230 CY.

The results of the geotube calculations are shown in the Sediment Removal Design, Table 8.

REFERENCES:

1. Geotube Manufacturer’s data and specifications
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Water Treatment System

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the waste water treatment system used to
treat the dewatered sediment from the Upper River section of the Sheboygan River.

DESIGN ASSUMPTIONS AND CONDITIONS:

1.

The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

Design Restrictions: There are no design restrictions for the effective treatment of the
carriage water.

Process Performance Criteria: There is no process performance criteria associated with
this activity.

Appropriate Unit Process for Treatment Train: The limiting factor associated with the
treatment stream is 2,100 gpm.

Expected Removal or Treatment Efficiencies: The expected treatment efficiencies are to
meet the requirements of the WPDES permit.

METHODOLOGY:

Methodology for determining the water treatment facility system is given below.



ENGINEERING COMPUTATION SHEET

SHEET 2 OF 4
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il e 03/06 DATE:

MATERIAL CHARACTERISTICS:

Water Treatment Plant Basis of Design and Calculations

1) 2,093 gpm  Maximum
dredge flow rate

2) 567 gpm  Daily average
dredge flow rate

3) 265 gpm  Maximum
precipitation
flow rate

4) 6 gpm  Average
precipitation
flow rate

Based on a 15 ft/sec maximum velocity in an 8" PE
SDR 17 pipe. The estimated dredge flow rates are based
on sufficient velocity to entrain solids. The estimated
velocities required to entrain solids range from 8 to 15
ft/sec.

Formula: (Velocity)(Pi)(PipeDia?/4),

Calculation: (15 ft/sec) x (3.14/4) x (7.55% in®) x (ft® /
144 in?) x (7.48 gal/ft®) x (60 sec/min) = 2093 gal/min

Based on operating the dredge at the maximum
estimated flow rate for 6.5 hours out of a 10 hour shift
and one shift per day.

Formula: (max flow) x (hrs operated / total hrs),
Calculation: 2093 gpm x (6.5 hrs / 24 hrs) = 567 gpm

Based on 24 hr, 25 year storm even of 0.195 inches per
hour or 4.68 inches over 24 hours on a 3 acre pad.
(Source: Rainfall Frequency Atlas of the Midwest, Huff
and Angel.)

Formula: (max rainfall amount)(pad area) / (1440
minutes/day),

Calculation: (0.195 in/hr) x (24 hr/day) x (ft / 12 in) x
(3 acres) x (43560 ft* / acre) x (7.48 gal/ft®) x (day /
1440 min.) = 265 gpm

Based on 40 inches/year average annual precipitation on
a 3 acre pad.

Formula:  (Average rainfall per year)(Pad area) /
(minutes/year),

Calculation: (40 in / year) x (year / 365 days) x (ft / 12
in) x (3 acres) x (43560 ft* / acre) x (7.48 gal/ft®) x (day
/ 1440 min.) = 6 gpm




ENGINEERING COMPUTATION SHEET

SHEET 3 OF 4
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD BY: CB02-010
Upper River Phase Il DATE:
PP pate: 03/06
5) 2,100 gpm  Treatmentplant  Based on maximum dredge flow rates. The maximum

6) 700

7) 700

8) 1,178

9) 11,781

10) 25

11) 35,342

12) 31,500 to
63,000

gpm

gpm

gpm

gal.

gpm

gal.

gal.

design flow rate

Sand filter
design flow rate

GAC filter
design flow rate

Backwash flow
rate (maximum)

Backwash
volume per filter

Backwash flow
rate (average)

Effluent storage

Influent
equalization

precipitation rain event is not added to the maximum
design of the water treatment plant as a rain event which
occurs during dredging operations may be temporarily
stored on dewatering pad. The filter backwash water
will be pumped to a geotube. This backwash water may
also be temporarily stored on the dewatering pad.
Calculation: 3 filters x 700 gpm/filter = 2,100 gpm

Based on Calgon Corporation's specifications for
Calgon's 10 ft diameter sand filter.

Based on Calgon Corporation's specifications for
Calgon's 10 ft diameter GAC filter.

Based on 15 gpm/ft? for the 10 ft diameter sand filter.
Formula: (backwash flux)(Pi)(Dia/4),

Calculation: 15 gpm/ft? x (10 ft)® x 3.14/4 = 1178 gpm
Based on 10 minute backwash at 15 gpm/ft>.

Formula: (backwash flow rate) x (backwash duration).
Calculation: 1178 gpm x 10 minutes = 11,781 gallons
Based on one backwash per day per filter.

Formula: (backwash daily volume)/(1440 min/day),

Calculation: (11781 gal/day) x 3 filters x (day/ 1440
min) = 25 gpm

Based on storage for backwashing 3 filters.

Calculation: 11,781 gallons x 3 filters = 35,342 gallons
Based on 15 to 30 minutes of equalization at maximum
design flows.

Formula: (max design flow) x (equalization duration),

Calculation: 2,100 gpm x 15 min = 31,500 gallons.
2,100 gpm x 30 min = 63,000 gallons.




ENGINEERING COMPUTATION SHEET

SHEET 4 OF 4
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

CONCLUSIONS:

The results of the water treatment system calculations are shown in the text of Sediment Removal
Design.




ENGINEERING COMPUTATION SHEET

SHEET 1 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

SUBJECT:

Dry Unit Weight

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the in-situ dry unit weight of the Soft
Sediments in the Upper River section of the Sheboygan River.

DESIGN ASSUMPTIONS AND CONDITIONS:

1. The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

2. The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

METHODOLOGY:

The specific gravity in the above calculation was determined utilizing the 14 sets of moisture
content and dry weight results from the 2004 geotechnical data (Geotest Summary of Shelby Tube
Laboratory Test Results, 1/2/2004). The average specific gravity was determined as follows:

j Y dry
G, =~ =25
14 Zl Y water — (%00 x 7dry)

Where:

7 ary = DryUnit Weight
w=Percent Moisture Content

A dry unit weight associated with the Soft Sediment at each sample location was found as:

Dry Unit Weight (lbs/ ft®)= 7 water

(Y6, )+19%s)1

Where:




ENGINEERING COMPUTATION SHEET

SHEET 2 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

Yoaer =UNit weightof water = 62.4 lbg/ ft?
G, =Average Specific Gravity
PS=PercentSolids
MATERIAL CHARACTERISTICS:
Estimates of dry unit weight utilized percent solids measurements taken during the 2004 Upper
River soft sediment re-characterization. Percent solids data was available from a total of 385 soft
sediment re-characterization samples.

COMPUTATIONS:

Percent solids (PS) for Soft Sediment Deposit number 1 was 62.8 found from the 2004 Upper
River soft sediment re-characterization samples.

Example (Dep-1):

Dry Unit Weight (lbs/ft®) = 62.4 lbs / ft* =629 Ibs/ ft*
(1/2.5) + (100% / 62.8%) - 1

CONCLUSIONS:

The results for dry unit weight calculations for Soft Sediments by Deposit and RMU is shown in
Sediment Removal Design, Table 3 and 4.




ENGINEERING COMPUTATION SHEET

SHEET

1

OF 3

PROJECT / PROPOSAL NAME

Sheboygan River
Upper River Phase Il

PREPARED

sy: DPD
pate: 03/06

CHECKED

BY:

DATE:

PROJECT / PROPOSAL NUMBER

CB02-010

SUBJECT:

Pre-Dredge PCB Mass Estimate

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the Pre-dredge PCB Mass of the

Armored Areas and Soft Sediments in the Upper River section of the Sheboygan River.

DESIGN ASSUMPTIONS AND CONDITIONS:

1. The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis.

Actual values will depend upon site

specific conditions, and may vary from the values assumed for these computations.

2. The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be

minimal.

METHODOLOGY:

PCB mass calculations for Armored Areas and Soft Sediment RMU areas utilized dry unit weight

estimates.

Mass =V X C X yay X (27 / 10°

Where
\Y = volume in cubic yards
Yary = dry unit weight in Ibs/ft®
C = PCB concentration

COMPUTATIONS:

The following are examples:

Armored Area 1

Dry unit weight = average of dry unit weight from geotechnical data, PRS 2004

=60.0+65.7+75.7+87.7+40.4+77.8+73.5+103.3+31.2+46.9+56.4+51.0
+35.6+106.2

= 63.7 Ibs/ft®




ENGINEERING COMPUTATION SHEET

SHEET 2 OF 3
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il DATE:
PP pate: 03/06
M (Total) =M1+ M+ M;
Where
M, = PCB mass in re-deposited (Overburden) material volume
M, = PCB mass of armoring material volume =0
M; = PCB mass in residual sediment volume
M, =V x C X yary X (27 / 10°
Where
V = volume in cubic yards = 103.7
Yary = dry unit weight in Ibs/ft® = 63.7
C = PCB concentration
= Average concentration from Soft Sediment Deposit 1 to Riverbend Dam
=8.4 ppm
M, =103.7x 8.4 x 63.7 x (27 /10° = 1.5 Ibs
M =V X C X yary X (27 1 10%)
Where
\Y = volume in cubic yards = 25.9
Yary = dry unit weight in Ibs/ft® = 63.7
C = PCB concentration

= Concentration based on Feasibility Study Report, BBL, 1998
M =25.9x 295 x 63.7 x (27 / 10%) = 13.1 Ibs
M (Total) =15+13.1=14.61Ibs
Sediment Deposit 1 RMU 1

Results of 2004 re-characterization sample core PI-Sed1:

M =V x C X yary X (27 / 10°
\Y = volume in cubic yards = 54.1
Yary = dry unit weight in Ibs/ft® = 62.9
C = PCB concentration = 12

M =54.1x 12 x 62.9 x (27 / 10%) = 1.1 Ibs.
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SHEET
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PROJECT / PROPOSAL NAME

Sheboygan River
Upper River Phase Il

PREPARED

sy: DPD
pate: 03/06

CHECKED

BY:

DATE:

PROJECT / PROPOSAL NUMBER

CB02-010

CONCLUSIONS:

Final results of the mass calculations are shown in the Sediment Removal Design, Tables 3 and 4.




ENGINEERING COMPUTATION SHEET

SHEET

1

OF 2

PROJECT / PROPOSAL NAME

Sheboygan River
Upper River Phase Il

PREPARED

sy: DPD
pate: 03/06

CHECKED

BY:

DATE:

PROJECT / PROPOSAL NUMBER

CB02-010

SUBJECT:

Post-Dredge PCB Mass

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the post-dredge PCB mass of the

Armored Area and Soft Sediments in the Upper River section of the Sheboygan River.

DESIGN ASSUMPTIONS AND CONDITIONS:

1. The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis.

Actual values will depend upon site

specific conditions, and may vary from the values assumed for these computations.

2. The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be

minimal.

METHODOLOGY:

Post-dredge PCB mass will be calculated as a percentage of pre-dredge mass given the ratio of
post-dredge sediment volume with pre-dredge sediment volume. The post-dredge sediment

volume of an RMU is calculated as the average of the sediment thicknesses measured during post-

dredge sampling, multiplied by the RMU area. Using this information, PCB mass removed in an

RMU is estimated as:
Post-dredge volume
Removal volume

PCB mass removed

MATERIAL CHARACTERISTICS:

= residual thickness sediment average x area )
= pre-dredge volume — post-dredge volume

= (pre-dredge PCB mass ®) x (removal volume + pre-dredge
volume)

WThe representative surface area for an Armored Area or sediment RMU is defined by the pre-

dredge surface area.

@pre-dredge PCB mass is taken from the calculations performed (pre-dredge mass section).




ENGINEERING COMPUTATION SHEET

SHEET 2 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD BY: CB02-010
Upper River Phase Il DATE:
PP pate: 03/06
COMPUTATIONS:
The following is an example:
Sediment Deposit DEP 1-1
Pre-dredge volume =54 cy
Pre-dredge PCB mass =1.1 Ibs.

Assumed post-dredge volume
Assumed PCB mass removed

CONCLUSIONS:

=8.3cy
= (1.1 Ibs) * ((54-8.3)/54) = .93 Ibs

Final results of the post dredge mass calculations are pending removal activities and will be
determined in real time to bench mark to the project objectives to meet 88% removal. An
example is shown in the Sediment Removal Design, Table 5.




ENGINEERING COMPUTATION SHEET

SHEET 1 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

SUBJECT:

Assumed Pre-Dredge PCB Surface Weighted Average Concentration (SWAC) by RMU

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the pre-dredge PCB SWAC for the
Armored Areas and Soft Sediments in the Upper River section of the Sheboygan River.

DESIGN ASSUMPTIONS AND CONDITIONS:

1. The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

2. The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

METHODOLOGY:

Upper River assumed pre-dredge SWAC by RMU is calculated as:
SWAC =SWAAXC
Where
SWAA = surface weighted adjusted area of an associated Armored Area or Soft
Sediment RMU
= area of deposit or RMU / 2700 square feet
C = PCB concentration of associated Armored Area or Soft Sediment RMU

MATERIAL CHARACTERISTICS:

Assumed that core samples from the 2004 data represent the surface concentration.

COMPUTATIONS:

The calculations of the Armored Areas and Soft Sediment volumes are shown in previous

calculations. The following is an example:



ENGINEERING COMPUTATION SHEET

SHEET 2 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:
Sediment Deposit 1 RMU 1
Concentration =12 ppm
Area =909 ft’
SWAA =909/2700
=0.337
SWAC =12x.337
=4.0 ppm

CONCLUSIONS:

The results of the assumed pre-dredge SWAC are shown in the Sediment Removal Design, Table
6.




ENGINEERING COMPUTATION SHEET

SHEET 1 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

SUBJECT:

Near Shore Sediment VVolume (where identified with poling)

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the potential volume of the Near Shore
Sediments to be removed during Phase I1.

DESIGN ASSUMPTIONS AND CONDITIONS:

1.

The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

Design Restrictions: There are no design restrictions for the effective removal of Near
Shore Sediments.

Process Performance Criteria: There is no process performance criteria associated with
this activity.

Appropriate Unit Process for Treatment Train: There is no limiting factor associated with
removal of Near Shore Sediments with the possible exception being access restrictions.

Expected Removal or Treatment Efficiencies: Poling during the 2004 recharacterization
showed no sediment present at the Near Shore area. Prior to removal, confirmation
poling will be performed, and if found, removal rate would be 15 cubic yards per day.

METHODOLOGY:

The volume of the near shore sediments is determined as follows:

Volume

Where:

=AXxt

A = area for Near Shore
t =0.2 ft.




ENGINEERING COMPUTATION SHEET

SHEET 2 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

= average thickness of poling results

MATERIAL CHARACTERISTICS:
Near Shore Sediment materials characteristics are as follows:

Approximate distance between midpoints of samples ASD#9 and ASD#10 = 50 ft.
Assumed width of all near shore is 20 ft.

COMPUTATIONS:

The following is an example for ASD #9:

Surface area =1000 sq. ft.
Re-deposited sediment average thickness  =0.2 ft.
V; = (1000 ft? x 0.2 ft) x 1/27 cy/ft® =74cy

CONCLUSIONS:

The results of the Near Shore Sediment volumes for 1999 (BBL) and 2004 (PRS) are shown in
Sediment Removal Design, Table 1.




ENGINEERING COMPUTATION SHEET

SHEET 1 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

SUBJECT:

Armored Areas — Re-deposited (Overburden) Material Volume

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the volume of the Armored Areas re-
deposited (Overburden) material to be removed during Phase 11.

DESIGN ASSUMPTIONS AND CONDITIONS:

1. The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

2. The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

3. Design Restrictions: There are no design restrictions for the effective removal of the re-

deposited (Overburden) material from the Armored Areas.

4, Process Performance Criteria: There is no process performance criteria associated with
this activity.
5. Appropriate Unit Process for Treatment Train: There is no limiting factor associated with

removal of the re-deposited (Overburden) material from the Armored Areas with the
possible exception being access restrictions.

6. Expected Removal or Treatment Efficiencies: The expected removal rate with this
activity will be 100 cubic yards per day.

METHODOLOGY:

The volume of the Armored Area re-deposited (Overburden) material is determined as follows:

Vl =AXt
Where:
V, = re-deposited (Overburden) material volume
A = surface area (ft%)
t = assumed average thickness (1 ft)




ENGINEERING COMPUTATION SHEET

SHEET 2 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

MATERIAL CHARACTERISTICS:
Armored Area re-deposited (Overburden) materials characteristics are as follows:

Surface area is given in the Feasibility Study report (FSR), 1998. Actual volumes will be
determined by weight in tons (load out tickets) delivered to the landfill.

COMPUTATIONS:

The following is an example for Armored Area 1:

Surface area = 2800 sq. ft.
Average re-deposited thickness =1.00 ft.
V; = (2800 ft? x 1.0 ft) x 1/27 cy/ft® =103.7 cy

CONCLUSIONS:

The results of the Armored Areas re-deposited (Overburden) material volume are shown in the
Sediment Removal Design, Table 2.




ENGINEERING COMPUTATION SHEET

SHEET 1 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

SUBJECT:

Armored Areas - Residual Sediment VVolume

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the volume of the Armored Areas
residual sediment.

DESIGN ASSUMPTIONS AND CONDITIONS:

1. The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

2. The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

3. Design Restrictions: There are no design restrictions for the effective removal of the

residual sediments.

4. Process Performance Criteria: There is no process performance criteria associated with
this activity.
5. Appropriate Unit Process for Treatment Train: There is no limiting factor associated with

removal of the residual sediments with the possible exception being access restrictions.

6. Expected Removal or Treatment Efficiencies: The expected removal rate with this
activity will be 100 cubic yards per day.

METHODOLOGY:

The volume of the Armored Area residual sediment is determined as follows:

V3 =AX t

Where:
V3 = residual sediment volume
A = surface area @ (ft%)

—

= average thickness @ (ft)
= 3 inches (or 0.25 feet)
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SHEET 2 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

MATERIAL CHARACTERISTICS:
Armored Area residual sediment characteristics are as follows:

(1) Surface area and thickness are given in the Feasibility Study report (FSR), 1998.

COMPUTATIONS:

The following is an example for Armored Area 1:

Surface area = 2800 sq. ft.
Average re-deposited thickness =0.25ft.
V; = (2800 ft? x 0.25 ft) x 1/27 cy/ft® =259cy

CONCLUSIONS:

The results of the Armored areas residual sediment volume calculations are shown in Sediment
Removal Design, Table 2.




ENGINEERING COMPUTATION SHEET

SHEET 1 OF 3
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

SUBJECT:

RMU Soft Sediment Volumes

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the volume of the Soft Sediment to be
removed during Phase II.

DESIGN ASSUMPTIONS AND CONDITIONS:

1.

The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

Design Restrictions: There are no design restrictions for the effective removal of the Soft
Sediments.

Process Performance Criteria: There is no process performance criteria associated with
this activity.

Appropriate Unit Process for Treatment Train: There is no limiting factor associated with
removal of the Soft Sediments with the possible exception being access restrictions.

Expected Removal or Treatment Efficiencies: The expected removal rate with this
activity will be 330 cubic yards per day.

METHODOLOGY:

The volume of the soft sediments is determined as follows:

Volume (RMU) = Zn: A X Di
i-1

Where:

A = area of polygon i
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PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:
D = assumed depth of polygon i based on sediment thickness ®
n = number of polygons within an RMU ©

MATERIAL CHARACTERISTICS:

Soft sediments characteristics are as follows:

WThe assumed sediment depth of a polygon was solely based on its location within the
sediment depth drawings provided in the Pre-Design. Contour sediment depths were
normalized as illustrated below in Figure 1 so that the total Upper River sediment
volume, when summed over all RMUSs, are within 1% of the original Upper River
estimates provided in the Pre-Design.

Max Depth <= 3
Assumed Avg. Depth =137
Assumed Avg. Depih = 2.05

Max Deplh < 5
Assumed Avg. Depih =137
Assumed Avg. Depih = 2 37
Assumed Avg. Depih = 337
Assumed Avg. Depih = 4.05

e L L S =]
]
-

NORROOO0

Figure 1. Depth contour polygons

@Individual polygons within a RMU are developed from sample core Thiessen polygons
(generated from sample core PCB data) and intersected with sediment depth contour
polygons as illustrated below. PCB Thiessen polygons were obtained from URS.

Figure 2. Sample core polygons

with depth contour polygons.
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PROJECT / PROPOSAL NAME

Sheboygan River
Upper River Phase Il

PREPARED

sy: DPD
pate: 03/06

CHECKED

BY:

DATE:

PROJECT / PROPOSAL NUMBER

CB02-010

COMPUTATIONS:

The calculations of the Soft Sediment volumes were performed by CADD. Shape files defining
RMU boundaries, Thiessen polygon areas and depth contours are maintained in a GIS project file.
GIS functionality selects only those intersected polygons within an RMU to provide RMU

specific estimates.

CONCLUSIONS:

The results of the Soft Sediment RMU volumes are shown in the Sediment Removal Design,

Table 4.




ENGINEERING COMPUTATION SHEET
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PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
BY: BY:
DATE: DATE:

SUBJECT:

Backwater Curve Elevations and Distances Resulting from a Temporary Dam location.

PURPOSE AND OBJECTIVE:

The following computations were performed to determine the elevations and associated locations
of points along a backwater curve extending from a Temporary Dam location back upstream until
it effectively merges with the existing stream elevation.

DESIGN ASSUMPTIONS AND CONDITIONS:

1.

The material properties and engineering parameters described below are based on
available site data and various technical conferences and seminars. They represent the
best available preliminary values for the proposed parameters. Actual values will depend
upon local conditions, and may vary from the values assumed for these computations.

The flow rate (Q) is assumed to be constant and equal to the average of the lowest
monthly mean value (in cubic feet per second) for the 20-year period from 1984 to 2003.
These values are taken from the months of April to September as these are the months
that work will be performed on the river. The values are based on USGS flow gage data
in the Sheboygan River. The average of the lowest monthly values is 75 cubic feet /
second.

The length (L) of the Sheboygan River along the entire Phase Il dredging area is 18,000
feet (from the site of the existing dam at STA 180+00 to the Tecumseh facility at STA
0+00, see BODR, Drawing #11).

The elevation of the river bottom at the starting point of this river segment (the base of
the existing dam) is 611.0 feet (see BODR, Drawing #11).

The elevation of the river bottom at the furthest upstream area of excavation and
dredging is 619.0 feet (see BODR, Drawing #11).

The average flow gradient of the river along the length of the river segment (the potential
location(s) of the backwater curve) is 0.00028 feet per feet. It is assumed that the flow
gradient is constant along the entire length of the river segment without significant local
changes in slope.

The Manning’s roughness coefficient for the riverbed is 0.040. This is equivalent to an
irregularly curving permanent alluvial stream with a smooth bed and/or well developed
sediment deposits.

The river’s average width (b) along the length of the river segment is 120.0 feet.

The backwater curve is assumed to have merged with the river’s normal flow depth ()
when the flow depth is equal to 1.01*Y,,.
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10. The overflow over the proposed dam structure is suppressed (not contracted) through a

weir “opening” extending the full width of the channel. It is assumed that upstream
velocity is uniform, flow is laminar over the dam crest, nape pressure is zero, the nape is
fully ventilated, and the viscosity, turbulence and surface tension effects are negligible.

11. The height (YY) of the proposed portable dam structure above the river bottom will be 5.0
feet (see BODR, Drawing #13). The dam will be placed as needed to ensure a minimum
depth of 3.0 feet in the current dredging operations area.

12. The river’s cross section is assumed to equivalent to a wide rectangle with the normal
depth (depth at which flow neither accelerates nor decelerates) much smaller than the
channel width (Y, << B). Therefore the normal flow depth (Y,) will be equal to the
hydraulic radius in the Manning flow equation used to determine the normal depth.

METHODOLOGY:

A Determining backwater curve starting height

The height of the flow above the dam crest is determined as follows:

H=  (B*Q/@*b*@2*g)")*
Where,
H= height of water above the dam crest (feet)
Q= river flow rate (75 cfs)
b= river flow width (120 feet)
g= acceleration due to gravity (32.2 feet / sec %)

The total depth of water at the dam is determined as follows:

Yo = Yd +H
Where,

Yo=  total depth of the water at the dam (feet)

H= height of water above the dam crest (feet)

Yq=  height of the proposed dam structure above the river bottom (feet)
B. Determining backwater curve ending height

The normal flow depth is determined from Manning’s equation for open channel flow. In a wide

rectangular channel with the normal depth very small compared to the channel width, the normal

depth can be considered equivalent to the hydraulic radius for simplicity of computation:
Q=(149/n)* A* (Y, 2? *(s1?

Or,
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Q=(149/n)*b* (Y, *(S1?

Or,
Y,=
Where,
Y,=
Q =
n=
b=
S=

((Q*n) /(149 * b * (S ¥?))) ¥

the normal flow depth of the river (feet)

river flow rate (75 cfs)

Manning’s roughness coefficient (dimensionless)

river flow width (120 feet)

river flow gradient (0.00046 feet / feet)

The depth of the water at the end of the backwater curve is determined as follows:

Y,= 101*Y,
Where,
Y,=  the depth of water at the end of the backwater curve (feet)
Y,=  the normal flow depth of the river (feet)
C. Determining critical (minimum energy) flow depth

The flow rate per unit width is determined as follows:

q:

Where,

q=
Q:
b=

Q/b

flow rate per unit width (square feet per second)

river flow rate (75 cfs)
river flow width (120 feet)

The river’s critical flow depth is determined as follows:

Y.=

Where,

(q 2/g) 1/3

critical flow depth (feet)

flow rate per unit width (square feet per second)
acceleration due to gravity (32.2 feet / sec %)
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D. Determining hydraulic flow factors

The average depth of water along the backwater curve is determined as follows:
Yae= (Yo+Yq)/2

Where,
Yae = the average depth of water along the backwater curve (feet)
Yo=  total depth of the water at the dam (feet)

Y,=  the depth of water at the end of the backwater curve (feet)

The ratio of the average flow depth to the channel width is used to determine the hydraulic

exponents:
Yael/b= M and N (from nomographs)
Where,
Yae = the average depth of water along the backwater curve (feet)
b= river flow width (120 feet)
M= hydraulic exponent (dimensionless from nomograph)
N = hydraulic exponent (dimensionless from nomograph)

The hydraulic constant is determined as follows:

J= N/(N-M+1)
Where,
J= hydraulic ratio (dimensionless)
M = hydraulic exponent (dimensionless from nomograph)
N = hydraulic exponent (dimensionless from nomograph)
E. Determining flow depths along the length of the backwater curve

The ratio of depths along the backwater curve to the average normal flow depth is determined as

follows:
u= YIY,
Where,
u= the ratio of flow depths along the backwater curve (dimensionless)
Y = the depth of flow at a point along the backwater curve (feet)
Y,=  the normal flow depth of the river (feet)

The depth ratio values at the same points along the backwater curve are determined as follows:
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V= u Ve

Where,

V= depth ratio value (dimensionless)

u= the ratio of flow depths along the backwater curve (dimensionless)

N = hydraulic exponent (dimensionless from nomograph)

J= hydraulic ratio (dimensionless)

The backwater constant is determined as follows:
B= (Y Y)M*(/N)
Where,

= the backwater constant (dimensionless)

= critical flow depth (feet)

n=  the normal flow depth of the river (feet)

= hydraulic ratio (dimensionless)

M= hydraulic exponent (dimensionless from nomograph)
N = hydraulic exponent (dimensionless from nomograph)

The length of the backwater curve from its start to an elevation along its surface is determined as
follows:

X= (Yo /S)™ (u-f(u,N)+ (B=*f(v,1J)))
Where,

= length of backwater curve form its start to a particular elevation (feet)
Y,=  the normal flow depth of the river (feet)

= river flow gradient (0.00046 feet / feet)

= the ratio of flow depths along the backwater curve (dimensionless)

= the backwater constant (dimensionless)
f(u N)= Bakhmeteff function
f(v,j)= Bakhmeteff function

The length equation for the start point, end point and three points along the backwater curve can
be calculated in a tabular format.

MATERIAL CHARACTERISTICS:

The proposed dam structure will be a 5 feet tall Port-A-Dam that is placed across the width of the
river.
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COMPUTATIONS:

Backwater curve computations are performed on the attached spreadsheet.

CONCLUSIONS:

By placing a dam with a height of 5.0 feet, the resultant backwater curve with a minimum height
of 3.0 feet should extend a distance of approximately 3,700 feet upstream from the dam location.
The proposed temporary dam can be located this distance down stream from the current dredging
work area. Port-A-Dams were selected to provide flexibility in the field to accommodate an
adequate range of water levels to provide 3 ft of draft, while still being well below the elevation of
the 100 yr flood event. It is planned that the enhanced water elevations will remain within the
river bank. Water depths will be controlled by the three (3) valved flow through structures.

The location of the each upstream Port-A-Dam was estimated by extending a flat line from the
previous Port-A-Dam to a point upstream to where the increased water depth was at 3 ft. The
extent of the backwater at each Port-A-Dam location was estimated by extending a flat line from
the Port-A-Dam (5 ft above the river bottom) to a point upstream to where the increased water
depth intersects the ambient water surface. The ambient water surface is variable at each location
and is not provided on the FEMA maps. Therefore, ambient water depth was estimated based on
informal poling along the river profile, in most cases estimated to be approximately 2 ft deep.

REFERENCES:

“Practical Hydraulics”, Andrew L. Simon Ph.D. (1981)

US Geologic Survey, Water Resources Data (website)




Backwater Curve Starting Height

Vi.

Vii.

River Flow Rate, Q =
River Flow Width, b =
Acceleration due to gravity, g =

Height of flow above dam crest, H =
((3*Q)/(2*b*(2*g)"(1/2) " (2/3)

Height of existing dam structure above the river bottom, Yde =
(portable dams to be located where ther is no existing dam)

Height of proposed dam structure above the river bottom, Yd =

Height of water at the start of the backwater curve, YO =
(H+Yd)

Backwater Curve Ending Height

Vi.

Vii.

River bottom elevation at start, E1 =
River bottom elevation at end, E2 =
Length of river, L =

River flow gradient, S =
(E2-E1)/L
Manning'sroughness coefficient, n =

Normal flow depth, Yn =
((Q*n)/(1.49*b* (S (1/2)))) ~ (3/5)
Backwater curve ending height, Y4 =
(1.01*Yn)

Critical Flow Depth

Flow rate per unit width, q =

75.00 cfs
120.00 feet
32.20 feet / sec"2
0.0037 feet
0.00 feet
5.00 feet

5.00 feet

611.00 feet
619.00 feet
18,000.00 feet
0.000444 feet / feet
0.040
0.87 feet

0.88 feet

0.63 sf/ sec



(Q/b)
Critical flow depth, Yc =

(@"2)/g)"(113)

Hydraulic Flow Factors

Vi.

Vii.

Average depth of backwater curve, Yave =
(YO+Y4)/2
Ratio of average depth to river width, Yave/b =

Hydraulic exponent, M =
(from nomograph)
Hydraulic exponent, N =
(from nomograph)
Hydraulic constant, J =
(N/(N-M+1))
Hydraulic ratio, N/J =
(N/J)
Backwater constant, B =
((Yc/Yn)~M)* (I /N)

0.23 feet

2.94 feet

0.02

3.00

3.25

2.60

1.25

0.01



YO

Y1

Y2

Y3

Y4

Y1

Y2

Flow Depths Along Backwater Curve

Y u
(feet)

5.00
3.97
2.94
1.91

0.88

5.74

4.56

3.37

2.19

1.01

Interpolation results

3.97
3.00
2.94

\Y

8.88

6.66

4.57

2.67

1.01

f(u,N)
3.250

0.022

0.035

0.062

0.143

1.291

f(v,J)
2.600

0.042
0.063
0.098
0.221

1.757

B *(V,J)

0.0006
0.0009
0.0014
0.0032

0.0257

X
(feet)

11,216
8,872
6,501
4,027

-501

L
(feet)

2,344
4,715
7,190

11,717

2,344
4,582
4,715
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SUBJECT:

Dewatering

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the operating parameters (minimum
required length and overall volume) of the Geotube system to be used for dewatering sediment
dredged from the Sheboygan River.

DESIGN ASSUMPTIONS AND CONDITIONS:

1.

The material properties and engineering parameters described below are based on
published data from manufacturers, suppliers and various technical conferences and
seminars. They represent the best available preliminary values for the proposed system
components.  Actual values will depend upon specific manufacturing processes,
installation procedures, site characteristics and other local conditions, and may vary
from the values assumed for these computations.

The material properties and engineering parameters described below are assumed to be
consistent along the entire extent of the system being analyzed. Local variations are
assumed to be minimal.

Approximately 35,484 bank cubic yards of sediments are to be dredged.

The average specific gravity of the solids to be dredged is approximately 2.5.

The dredging operation rate will be approximately 300,000 gallons per day.

Design Restrictions: There are no design restrictions for the effective dewatering of the
sediments.

Process Performance Criteria: The process performance criteria associated with this
activity is based on dewatered solids content (see below).

Appropriate Unit Process for Treatment Train: There is no limiting factor associated with
dewatering.

Expected Removal or Treatment Efficiencies: The expected removal rate associated with
this activity is approximately 610 gpm (average), 2100 gpm (maximum).

METHODOLOGY:
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The amount (length and volume) of Geotube(s) needed to achieve the dewatering parameters
described above is determined by a software program used by the Geotube supplier/manufacturer.

MATERIAL CHARACTERISTICS:

1. The percent solids of the sediments is approximately 60%.

2. The percent solids of the dredged slurry to be dewatered is approximately 7%.

3. The percent solids of the dewatered material is approximately 55%.

4. The percent of coarse grained materials (sand and gravel) within the solids is

approximately 30%.

COMPUTATIONS:

Dewatering Pad Basis of Desigh and

Calculations

AREA

1) 109,200 SgFt  Total The dewatering pad will be approximately 455 feet wide
Dewatering by 240 feet. There will be a perimeter barrier along the
Pad Area outside edge of the pad. A 20 foot wide separation strip

will be located around the entire area between the
perimeter barrier and the geotextile tubes. The
geotextile tubes will consist of 200 feet long by 60 foot
circumference (approximately 25 wide by 6 ft high
(when full) by 200 feet long) tubes. Each tube holds
approximately 1,100 cubic feet of dewatered sediment.
The first layer geotextile tubes will be placed in two
rows, an east row and a west row, with eight geotextile
tubes in each row. An access strip 15 feet wide will be
located between the two rows.

2) 80,000 SqFt  Areaof Area of first layer of geotextile tubes = 2 rows x 8
geotextile units/row x 25 ft wide x 200 ft long/unit = 80,000 sq ft.
tubes

3) 3,000 SqFt  Areaof The center access strip will be 15 feet wide by 200 feet
center access long. Area = 200 ft x 15 ft = 3,000 sq ft.
strip

4) 26,200 SqFt  Areaof The perimeter separation strip will be approximately
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perimeter
separation

1310 feet long by 20 feet wide.

DEWATERING CAPACITY (assumes dewatered % solids = in situ % solids, conservative)

Dewatering
capacity of

geotextile

Dewatering
capacity of
first layer of
geotextile

Dewatering
capacity of
second layer
of geotextile

capacity of
two layers of
geotextile

strip
1) 1,100 CY

each

tube
2) 17,600 CY

tube
3) 14630 CY

tube
4) 32,230 CY Total

tubes

CONCLUSIONS:

Each geotextile tube (200ft by 60 ft circumference) can
hold approximately 5.5 CY per lineal foot.

Therefore, each 200 foot long tube can dewater
approximately 200 ft x 5.5 CY/ft = 1,100 CY.

The first layer of geotextile tubes will consist of two
rows of 8 tubes per row or 16 geotextile tubes.

Each tube can dewater approximately 1,100 CY
therefore the first layer of geotextile tubes will has a
capacity of approximately = 16 tubes x 1,100 CY/tube =
17,600 CY.

The second layer of geotextile tubes will consist of two
rows of 7 tubes per row or 14 geotextile tubes. Since
each tube will be approximately 10 feet shorter than the
first layer of tubes, the capacity each tube can dewater is
approximately 190 ft x 5.5 CY/ft = 1045 CY.

The dewatering capacity of the second layer then will be
14 tubes x 1,045 CY/tube = 14630 CY.

The total capacity of the two layers of tubes is the first
layer plus the second layer capacity = 17,600CY =
14630 CY = 32,230 CY.

The results of the geotube calculations are shown in the Sediment Removal Design, Table 8.

REFERENCES:

1. Geotube Manufacturer’s data and specifications
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SUBJECT:

Water Treatment System

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the waste water treatment system used to
treat the dewatered sediment from the Upper River section of the Sheboygan River.

DESIGN ASSUMPTIONS AND CONDITIONS:

1.

The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

Design Restrictions: There are no design restrictions for the effective treatment of the
carriage water.

Process Performance Criteria: There is no process performance criteria associated with
this activity.

Appropriate Unit Process for Treatment Train: The limiting factor associated with the
treatment stream is 2,100 gpm.

Expected Removal or Treatment Efficiencies: The expected treatment efficiencies are to
meet the requirements of the WPDES permit.

METHODOLOGY:

Methodology for determining the water treatment facility system is given below.
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MATERIAL CHARACTERISTICS:

Water Treatment Plant Basis of Design and Calculations

1) 2,093 gpm  Maximum
dredge flow rate

2) 567 gpm  Daily average
dredge flow rate

3) 265 gpm  Maximum
precipitation
flow rate

4) 6 gpm  Average
precipitation
flow rate

Based on a 15 ft/sec maximum velocity in an 8" PE
SDR 17 pipe. The estimated dredge flow rates are based
on sufficient velocity to entrain solids. The estimated
velocities required to entrain solids range from 8 to 15
ft/sec.

Formula: (Velocity)(Pi)(PipeDia?/4),

Calculation: (15 ft/sec) x (3.14/4) x (7.55% in®) x (ft® /
144 in?) x (7.48 gal/ft®) x (60 sec/min) = 2093 gal/min

Based on operating the dredge at the maximum
estimated flow rate for 6.5 hours out of a 10 hour shift
and one shift per day.

Formula: (max flow) x (hrs operated / total hrs),
Calculation: 2093 gpm x (6.5 hrs / 24 hrs) = 567 gpm

Based on 24 hr, 25 year storm even of 0.195 inches per
hour or 4.68 inches over 24 hours on a 3 acre pad.
(Source: Rainfall Frequency Atlas of the Midwest, Huff
and Angel.)

Formula: (max rainfall amount)(pad area) / (1440
minutes/day),

Calculation: (0.195 in/hr) x (24 hr/day) x (ft / 12 in) x
(3 acres) x (43560 ft* / acre) x (7.48 gal/ft®) x (day /
1440 min.) = 265 gpm

Based on 40 inches/year average annual precipitation on
a 3 acre pad.

Formula:  (Average rainfall per year)(Pad area) /
(minutes/year),

Calculation: (40 in / year) x (year / 365 days) x (ft / 12
in) x (3 acres) x (43560 ft* / acre) x (7.48 gal/ft®) x (day
/ 1440 min.) = 6 gpm
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5) 2,100 gpm  Treatmentplant  Based on maximum dredge flow rates. The maximum

6) 700

7) 700

8) 1,178

9) 11,781

10) 25

11) 35,342

12) 31,500 to
63,000

gpm

gpm

gpm

gal.

gpm

gal.

gal.

design flow rate

Sand filter
design flow rate

GAC filter
design flow rate

Backwash flow
rate (maximum)

Backwash
volume per filter

Backwash flow
rate (average)

Effluent storage

Influent
equalization

precipitation rain event is not added to the maximum
design of the water treatment plant as a rain event which
occurs during dredging operations may be temporarily
stored on dewatering pad. The filter backwash water
will be pumped to a geotube. This backwash water may
also be temporarily stored on the dewatering pad.
Calculation: 3 filters x 700 gpm/filter = 2,100 gpm

Based on Calgon Corporation's specifications for
Calgon's 10 ft diameter sand filter.

Based on Calgon Corporation's specifications for
Calgon's 10 ft diameter GAC filter.

Based on 15 gpm/ft? for the 10 ft diameter sand filter.
Formula: (backwash flux)(Pi)(Dia/4),

Calculation: 15 gpm/ft? x (10 ft)® x 3.14/4 = 1178 gpm
Based on 10 minute backwash at 15 gpm/ft>.

Formula: (backwash flow rate) x (backwash duration).
Calculation: 1178 gpm x 10 minutes = 11,781 gallons
Based on one backwash per day per filter.

Formula: (backwash daily volume)/(1440 min/day),

Calculation: (11781 gal/day) x 3 filters x (day/ 1440
min) = 25 gpm

Based on storage for backwashing 3 filters.

Calculation: 11,781 gallons x 3 filters = 35,342 gallons
Based on 15 to 30 minutes of equalization at maximum
design flows.

Formula: (max design flow) x (equalization duration),

Calculation: 2,100 gpm x 15 min = 31,500 gallons.
2,100 gpm x 30 min = 63,000 gallons.




ENGINEERING COMPUTATION SHEET

SHEET 4 OF 4
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

CONCLUSIONS:

The results of the water treatment system calculations are shown in the text of Sediment Removal
Design.
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SUBJECT:

Dry Unit Weight

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the in-situ dry unit weight of the Soft
Sediments in the Upper River section of the Sheboygan River.

DESIGN ASSUMPTIONS AND CONDITIONS:

1. The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

2. The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

METHODOLOGY:

The specific gravity in the above calculation was determined utilizing the 14 sets of moisture
content and dry weight results from the 2004 geotechnical data (Geotest Summary of Shelby Tube
Laboratory Test Results, 1/2/2004). The average specific gravity was determined as follows:

j Y dry
G, =~ =25
14 Zl Y water — (%00 x 7dry)

Where:

7 ary = DryUnit Weight
w=Percent Moisture Content

A dry unit weight associated with the Soft Sediment at each sample location was found as:

Dry Unit Weight (lbs/ ft®)= 7 water

(Y6, )+19%s)1

Where:
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Yoaer =UNit weightof water = 62.4 lbg/ ft?
G, =Average Specific Gravity
PS=PercentSolids
MATERIAL CHARACTERISTICS:
Estimates of dry unit weight utilized percent solids measurements taken during the 2004 Upper
River soft sediment re-characterization. Percent solids data was available from a total of 385 soft
sediment re-characterization samples.

COMPUTATIONS:

Percent solids (PS) for Soft Sediment Deposit number 1 was 62.8 found from the 2004 Upper
River soft sediment re-characterization samples.

Example (Dep-1):

Dry Unit Weight (lbs/ft®) = 62.4 lbs / ft* =629 Ibs/ ft*
(1/2.5) + (100% / 62.8%) - 1

CONCLUSIONS:

The results for dry unit weight calculations for Soft Sediments by Deposit and RMU is shown in
Sediment Removal Design, Table 3 and 4.
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SUBJECT:

Pre-Dredge PCB Mass Estimate

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the Pre-dredge PCB Mass of the

Armored Areas and Soft Sediments in the Upper River section of the Sheboygan River.

DESIGN ASSUMPTIONS AND CONDITIONS:

1. The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis.

Actual values will depend upon site

specific conditions, and may vary from the values assumed for these computations.

2. The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be

minimal.

METHODOLOGY:

PCB mass calculations for Armored Areas and Soft Sediment RMU areas utilized dry unit weight

estimates.

Mass =V X C X yay X (27 / 10°

Where
\Y = volume in cubic yards
Yary = dry unit weight in Ibs/ft®
C = PCB concentration

COMPUTATIONS:

The following are examples:

Armored Area 1

Dry unit weight = average of dry unit weight from geotechnical data, PRS 2004

=60.0+65.7+75.7+87.7+40.4+77.8+73.5+103.3+31.2+46.9+56.4+51.0
+35.6+106.2

= 63.7 Ibs/ft®
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M (Total) =M1+ M+ M;
Where
M, = PCB mass in re-deposited (Overburden) material volume
M, = PCB mass of armoring material volume =0
M; = PCB mass in residual sediment volume
M, =V x C X yary X (27 / 10°
Where
V = volume in cubic yards = 103.7
Yary = dry unit weight in Ibs/ft® = 63.7
C = PCB concentration
= Average concentration from Soft Sediment Deposit 1 to Riverbend Dam
=8.4 ppm
M, =103.7x 8.4 x 63.7 x (27 /10° = 1.5 Ibs
M =V X C X yary X (27 1 10%)
Where
\Y = volume in cubic yards = 25.9
Yary = dry unit weight in Ibs/ft® = 63.7
C = PCB concentration

= Concentration based on Feasibility Study Report, BBL, 1998
M =25.9x 295 x 63.7 x (27 / 10%) = 13.1 Ibs
M (Total) =15+13.1=14.61Ibs
Sediment Deposit 1 RMU 1

Results of 2004 re-characterization sample core PI-Sed1:

M =V x C X yary X (27 / 10°
\Y = volume in cubic yards = 54.1
Yary = dry unit weight in Ibs/ft® = 62.9
C = PCB concentration = 12

M =54.1x 12 x 62.9 x (27 / 10%) = 1.1 Ibs.




ENGINEERING COMPUTATION SHEET

SHEET

3

OF 3

PROJECT / PROPOSAL NAME

Sheboygan River
Upper River Phase Il

PREPARED

sy: DPD
pate: 03/06

CHECKED

BY:

DATE:

PROJECT / PROPOSAL NUMBER

CB02-010

CONCLUSIONS:

Final results of the mass calculations are shown in the Sediment Removal Design, Tables 3 and 4.




ENGINEERING COMPUTATION SHEET

SHEET

1

OF 2

PROJECT / PROPOSAL NAME

Sheboygan River
Upper River Phase Il

PREPARED

sy: DPD
pate: 03/06

CHECKED

BY:

DATE:

PROJECT / PROPOSAL NUMBER

CB02-010

SUBJECT:

Post-Dredge PCB Mass

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the post-dredge PCB mass of the

Armored Area and Soft Sediments in the Upper River section of the Sheboygan River.

DESIGN ASSUMPTIONS AND CONDITIONS:

1. The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis.

Actual values will depend upon site

specific conditions, and may vary from the values assumed for these computations.

2. The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be

minimal.

METHODOLOGY:

Post-dredge PCB mass will be calculated as a percentage of pre-dredge mass given the ratio of
post-dredge sediment volume with pre-dredge sediment volume. The post-dredge sediment

volume of an RMU is calculated as the average of the sediment thicknesses measured during post-

dredge sampling, multiplied by the RMU area. Using this information, PCB mass removed in an

RMU is estimated as:
Post-dredge volume
Removal volume

PCB mass removed

MATERIAL CHARACTERISTICS:

= residual thickness sediment average x area )
= pre-dredge volume — post-dredge volume

= (pre-dredge PCB mass ®) x (removal volume + pre-dredge
volume)

WThe representative surface area for an Armored Area or sediment RMU is defined by the pre-

dredge surface area.

@pre-dredge PCB mass is taken from the calculations performed (pre-dredge mass section).




ENGINEERING COMPUTATION SHEET

SHEET 2 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD BY: CB02-010
Upper River Phase Il DATE:
PP pate: 03/06
COMPUTATIONS:
The following is an example:
Sediment Deposit DEP 1-1
Pre-dredge volume =54 cy
Pre-dredge PCB mass =1.1 Ibs.

Assumed post-dredge volume
Assumed PCB mass removed

CONCLUSIONS:

=8.3cy
= (1.1 Ibs) * ((54-8.3)/54) = .93 Ibs

Final results of the post dredge mass calculations are pending removal activities and will be
determined in real time to bench mark to the project objectives to meet 88% removal. An
example is shown in the Sediment Removal Design, Table 5.




ENGINEERING COMPUTATION SHEET

SHEET 1 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:

SUBJECT:

Assumed Pre-Dredge PCB Surface Weighted Average Concentration (SWAC) by RMU

PURPOSE AND OBJECTIVE:

The following computations are performed to determine the pre-dredge PCB SWAC for the
Armored Areas and Soft Sediments in the Upper River section of the Sheboygan River.

DESIGN ASSUMPTIONS AND CONDITIONS:

1. The properties and engineering parameters described below are based on established
standards provided by previous site investigation studies. They represent the best
available preliminary values for the analysis. Actual values will depend upon site
specific conditions, and may vary from the values assumed for these computations.

2. The properties and engineering parameters described below are assumed to be consistent
along the entire extent of the area being analyzed. Local variations are assumed to be
minimal.

METHODOLOGY:

Upper River assumed pre-dredge SWAC by RMU is calculated as:
SWAC =SWAAXC
Where
SWAA = surface weighted adjusted area of an associated Armored Area or Soft
Sediment RMU
= area of deposit or RMU / 2700 square feet
C = PCB concentration of associated Armored Area or Soft Sediment RMU

MATERIAL CHARACTERISTICS:

Assumed that core samples from the 2004 data represent the surface concentration.

COMPUTATIONS:

The calculations of the Armored Areas and Soft Sediment volumes are shown in previous

calculations. The following is an example:



ENGINEERING COMPUTATION SHEET

SHEET 2 OF 2
PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT / PROPOSAL NUMBER
Sheboygan River sv: DPD B CB02-010
Upper River Phase Il are: 03/06 DATE:
Sediment Deposit 1 RMU 1
Concentration =12 ppm
Area =909 ft’
SWAA =909/2700
=0.337
SWAC =12x.337
=4.0 ppm

CONCLUSIONS:

The results of the assumed pre-dredge SWAC are shown in the Sediment Removal Design, Table
6.
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®  POST-DREDGE POLING AND
POTENTIAL SAMPLE LOCATIONS
POST-DREDGE TRANSECTS
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DEPOSIT S AREA INSET MAP
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POINT NORTH EAST
5A 636.511.03 | 2.549.331.53
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5C 636.547.93 | 2,549,377.76
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LIMITS OF 3’ DRAFT FOR TEMPORARY DAM #3 WAELDERHAUS DAM

~ (TOP ELEV 613.5)
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R =
145+00%
k135+00

APPROXIMATE DAM LOCATION

TEMPORARY DAM #1 | 49+50 [ TEMPORARY DAM #2

TEMPORARY DAM #2 | 69+50 5'(TOP ELEV 619.0)
TEMPORARY DAM #3| 162+25

RECORD DRAWINGS OF COMPLETED CONSTRUCTION CONFORMING TO

CONTRACTORS AND/OR OWNERS RECORDS. BY
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Al

TEMPORARY DAM #3
SEE DRAWING 13 DETAIL
4’ (TOP ELEV 615.5)

Pollution

Risk
Services

P
100 E-Business Way, Suite 210

Cincinnati, Ohio 45241
Phone: 513-489-2793
Fax: 513-489-2794

DEWATERING LIMITS OF 3 DRAFT FOR -
PAD (ELEV 631D TEMPORARY DAM #I]

WA\ ; I
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, NOTES:
‘‘‘‘‘ 1. THE BASE MAP WAS OBCTAINECD FROM AN PAERIAIERSUPRVEY" F’25'RFORMED
’ BY SANBORN MAPPING CO. INC. DATE OF PHOTOGRAPHY: 4-24-01,
LIMITS OF 3" DRAFT FOR TEMPORARY DAM #2 AND”“ALTA/ACSM LAND TITLE SURVEY" (SURVEY PLAN) PREPARED
BY HINZE & ASSOCIATES, DATED AUGUST 13, 1999.

2. HORIZONTAL DATUM IS STATE PLANE - SOUTHERN ZONE NAD 83/91.
VERTICAL DATUM IS REFERENCED TO TOP OF HYDRANT LOCATED
SOUTH OF BLOCK 1, LOT 3 ON NORTH SIDE OF CLEVELAND STREET,
FROM ESA, APPENDIX D, FIGURE 2 BY DONCHUE & ASSOCIATES, TITLED
"SITE SURVEY FOR DIECAST DIVISION OF TECUMSEH PRODUCTS COMPANY'’,
DATED 7/26/78. ELEVATION IS 634.68, SHEBOYGAN FALLS BENCHMARK
CIRCUIT, NAD 1929. 1’ CONTOURS FROM AERIAL SURVEY BY SANBORN
MAPPING CO. INC. USING VERTICAL AND HORIZONTAL DATUMS

PHASE II- UPPER RIVER
SHEBOYGAN FALLS, WISCONSIN

SHEBOYGAN RIVER AND HARBOR SUPERFUND SITE
SEDIMENT REMOVAL DESIGN
GENERAL TEMPORARY DAM LAYOUT
AND ACCESS LOCATIONS

DESCRIBED ABOVE. DATE OF SURVEY APRIL 24, 2001 SRE o
3. LOCATIONS OF TEMPORARY DAM STRUCTURES ARE APPROXIMATE. ACTUAL T
LOCATIONS TO BE DETERMINED BY THE CONTRACTOR. - o

4.100 YEAR FLOOD ELEVATIONS PROVIDED BY
FEMA HEC2 FLOOD STUDY RIVER PROFILES. DRAWING NO.

1
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PLUG VALVE
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PUMPS

CONTROL PANEL

/T\ PLAN VIEW
CONTROL PANEL w

(ROTATED FOR CLARITY) PLUG VALVE
NOTE:
PROVIDE SEPARATE

CABLE SUPPORT GRIP FOR
ALL FLOAT/TRANSDUCER
CABLES AND FOR

PUMP CABLES. KELLEMS
GRIP OR APPROVED
EQUAL.

5

E

PRESSURE GAUGE

(SEE DRAWING NQ, 14

A | )| = FOR CONTINUATION)
h Cl” || T

CONTROLS cowou%* "
POWER CONDUIT \:sﬁ = CHECK VALVE

oLAss 1, |

GROUP D, |*

DIVISION 1, SUPPORT BRACKETS

-

AS REQUIRED.

BACKUP  ALARM

BACKUP s A‘;’/PRECAST CONCRETE MANHOLE (TYP.)

o\ g
Ll N
i o SUMP STATION VALVE VAULT
N (NOT TO SCALE)
LIFTING CHAIN
OR CABLE B
[T i h
E % 'l ~REDUCER AS REQUIRED

b A T
"OOOGOZ)“ O TANCCID GONCCD!
B R 7

BASE

SECTION VIEW

SUMP
(NOT TO SCALE)

1) WET WELL HATCH SIZING PER PUMP
MANUFACTURER RECOMENDATION.

2) PROVIDE POWER AND CONTROL
CABLES WITH AN ADDITIONAL SLACK
LENGTH OF 10’ TO FACILITATE MULTIPLE
CABLE/PUMP REMOVALS. COIL SLACK
AT TOP OF WET WELL.

LOCKABLE FUSED

ALARM LIGHT

DISCONNECT IN GASKETED

METER BY UTILITY.

METER SOCKET AND

METER PEDESTAL TO

BE PROVIDED AND
INSTALLED BY CONTRACTOR

PER UTILITY REQUIREMENTS.

PROVIDE _GROUND

ROD PER N.E.C.

LOCAL
CONTROL
PANEL

:I/ALARM HORN

ALARM SILENCE PUSHBUTTON (WEATHER-PROOF)
EMERGENCY POWER RECEPTACLE
WEATHER-PROOF ENCLOSURE

OO

ANCHOR CONTROL PANEL

/2 SUMP CONTROL PANEL

N2/

(NOT TO SCALE)
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TEMPORARY DAM

SEE DETAIL@
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BACKWATER (6° MAX)

- N FLOW THROUGH
STRUCTURE ~8' LONG
(TYPICAL)

\ 0 1A
FLOW THROUGH STRUCTURE TEMPORARY DAM INLET—() | | — OUTLET ¥TAILWATER

TYPICAL SEE DETAIL v VARIES
TAl
@ \ — SEE DETAIL @ RIVER BOTTOM

/36" KNIFE VALVE

-+ t 36” DIAMETER ~8 LONG PIPE
r (HDPE OR STEEL)
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/7\PORTADAM®- CROSS SECTION A - A’
DIRECTION OF FLOW TAILWATER (VARIES) U3/ NOT TO SCALE
BACKWATER (6 FT MAX)
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NOTES:
1. TUBULAR STEEL WITH GEOMEMBRANE TEMPORARY DAM WILL BE USED.

DATE

LOCATION TOP OF A 2. SANDBAGS OR OTHER SUITABLE MEANS ARE USED TO PROVIDE A SEAL BETWEEN THE
BACKWATER (VARIES)

1 /NORMAL RIVER EDGE FLOW—THROUGH STUCTURE AND THE PORTABLE DAM.
Q/\/\

mTEMPORARY DAM PLAN VIEW
U3/ NOT TO SCALE

REVISIONS
|
\
\

_—>

BY

RECORD DRAWINGS OF COMPLETED CONSTRUCTION CONFORMING TO

CONTRACTORS AND/OR OWNERS RECORDS. BY
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PRS Risk
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/STAPLE FABRIC TO POST
ARTH BACKFILL OR SANDBAGS

INTO TRENCH
SLOPE CHECK

DITCH CREEK

T iy

JOINING FENCES

NOTE: SILT FENCE TO BE INSTALLED
PARALLEL TO SLOPE.

SILT FENCE DETAILS

NOT TO SCALE

DRAINAGE DIVERTED
COMPACTED SOIL OR UNDISTURBED )
gy, PEA CRAVEL ( VEGETATION o e FIIER

20292052902

PLAN
BALES TO BE TIGHTLY 2) — 2x2 STAKES PER BALE OR
BUTTED TOGETHER /‘(EQUIVALENT DRIVEN 1 FOOT
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— - £

ELEVATION

UNDER
RIDGE OF PEA GRAVEL
CONSTRUCTION OR COMPACTED SOIL
ON UPHILL SIDE OF BERM
UNDISTURBED
—FLOW, VEGETATION
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SECTION

NOTE: PROVIDE SILT FENCE AT OUTLET
OF DIVERSION

STRAW BALE DIVERSION BERM DETAIL

NOT TO SCALE

DITCH SIDES AT
2:1 MAX

BOTTOM OF DITCH

80" |
i MOUNTABLE BER/MZ‘

e —rF =
\FILTER FABRIC

PROFILE

/{XISTING PAVEMENT

10’
EXISTING ROADWAY

CONSTRUCTION ENTRANCE DETAIL

NOT TO SCALE

CONSTRUCTION ENTRANCE SPECIFICATIONS

1. STONE SIZE - 2" STONE SHALL BE USED, OR RECYCLED
CONCRETE EQUIVALENT,

2. LENGTH - THE CONSTRUCTION ENTRANCE SHALL BE AS LONG
AS REQUIRED TO STABILIZE HIGH TRAFFIC AREAS BUT NOT
LESS THAN 50 FT.

3. THICKNESS - THE STONE LAYER SHALL BE AT LEAST 6" THICK.

4. WIDTH - THE ENTRANCE SHALL BE AT LEAST 1@ FT WIDE, BUT
NOT LESS THAN THE FULL WIDTH AT POINTS WHERE INGRESS
OR EGRESS OCCURS.

5. BEDDING - A GEOTEXTILE SHALL BE PLACED OVER THE
ENTIRE AREA PRIOR TO PLACING STONE. IT SHALL HAVE A GRAB
TENSILE STRENGTH OF AT LEAST 200 LB.AND A MULLEN BURST
STRENGTH OF AT LEAST 150 LB.

6. CULVERT - A PIPE OR CULVERT SHALL BE CONSTRUCTED
UNDER THE ENTRANCE [F NEEDED TO PREVENT SURFACE WATER
FLOWING ACROSS THE ENTRANCE FROM BEING DIRECTED OUT
ONTO PAVED SURFACES.

7. WATER BAR - A WATER BAR SHALL BE CONSTRUCTED AS PART
OF THE CONSTRUCTION ENTRANCE [F NEEDED TO PREVENT
SURFACE RUNOFF FROM FLOWING THE LENGTH OF THE
CONSTRUCTION ENTRANCE AND QUT ONTO PAVED SURFACES.

8. MAINTENANCE - TOP DRESSING OF ADDITIONAL STONE SHALL
BE APPLIED AS CONDITIONS DEMAND. MUD SPILLED, DROPPED,
WASHED, OR TRACKED ONTO PUBLIC ROADS, OR ANY SURFACE
WHERE RUNOFF IS NOT CHECKED BY SEDIMENT CONTROLS, SHALL
BE REMOVED IMMEDIATELY. REMOVAL SHALL BE ACCOMPLISHED
BY SCRAPING AND SWEEPING.

9. CONSTRUCTION ENTRANCES SHALL NOT BE RELIED UPON TO
REMOVE MUD FROM VEHICLES AND PREVENT OFF-SITE TRACKING.
VEHICLES THAT ENTER AND LEAVE THE CONSTRUCTION SITE
SHALL BE RESTRICTED FROM MUDDY AREAS.

STRAW BALES

opo o oo ————m= DITCH FLOW

DITCH OR
TERRACE SWALE

PLAN

¢ DITCH OR SWALE

SECTION

NOTE: INSTALL STRAW BALES EVERY 200 FT IN
DITCHES AROUND BORROW AREAS, STOCKPILES,
OR OTHER AREAS WHERE SEDIMENT TRAP IS
NEEDED DURING CONSTRUCTION.

/4 \STRAW BALE SEDIMENT TRAP DETAIL

NOT TO SCALE

SEDIMENTATION AND EROSION CONTROL GENERAL NOTES

1. THE PUBLICATIONS LISTED BELOW FORM A PART OF
THIS SPECIFICATION.

A.  WISCONSIN CONSTRUCTION SITE BEST MANAGEMENT
PRACTICE HANDBOOK - PREPARED BY THE WISCONSIN
DEPARTMENT OF NATURAL RESOURCES, PUBLICATION *1700@

B. EROSION CONTROL PRODUCT ACCEPTABILITY LISTS
(PAL) FEBRUARY 2@P4 EDITION - PREPARED BY THE
WISCONSIN DEPARTMENT OF TRANSPORTATION

2. WORK SHALL INCLUDE ESTABLISHING VEGETATIVE COVER
ON ALL AREAS DISTURBED BY CONSTRUCTION AND/OR AS
SHOWN ON THE DRAWINGS. WORK SHALL ALSO INCLUDE
PROVIDING, INSTALLING AND MAINTAINING EROSION AND
SEDIMENT CONTROL MEASURES FOR USE DURING
CONSTRUCTION AND DURING POST CONSTRUCTION WHILE
VEGETATIVE COVER IS BEING ESTABLISHED.

3. DEFINITIONS
A. EROSION IS THE WASHING AWAY OF SOIL.

B. SEDIMENT IS SOIL THAT HAS ALREADY BEEN ERODED.

C. EROSION CONTROL 1S THE PREVENTION OR
MINIMIZATION OF EROSION.

D. SEDIMENT CONTROL IS THE TRAPPING OF
SUSPENDED SOIL PARTICLES.

4, CONTRACTOR SHALL SUBMIT THE FOLLOWING:

A. DESCRIPTION OF EROSION AND SEDIMENT CONTROL
METHODS THAT WILL BE USED DURING AND POST
CONSTRUCTION AND REMEDIATION ACTIVITIES.

B. SILT FENCING SEDIMENT CONTROL PRODUCT LITERATURE
DATA AND MANUFACTURER'S INSTALLATION DATA ON
GEOTEXTILE FABRIC.

C.PRODUCT LITERATURE DATA ON OTHER CONTRACTOR
REQUESTED MATERIAL(S) IDENTIFIED IN THEIR
DESCRIPTION OF EROSION AND SEDIMENT CONTROL.

REFERENCE PAL FOR ACCEPTABLE ALTERNATES.

5. DURING SHIPMENT AND STORAGE, SILT FENCING FABRIC
(GEOTEXTILE) SHALL BE WRAPPED IN RELATIVELY
IMPERMEABLE AND OPAQUE PROTECTIVE COVERS. STORAGE
AREA SHALL BE SUCH THAT GEOTEXTILE AND EROSION
MAT ARE PROTECTED FROM MUD, DIRT, DUST, DEBRIS,
MOISTURE, AND EXPOSURE TO THE SUNLIGHT AND HEAT.
HANDLING, STORAGE, AND CARE OF GEOTEXTILE AND STRAW
BALES ON SITE ARE THE RESPONSIBILITY OF THE
CONTRACTOR PRIOR TO, DURING, AND AFTER THEIR
INSTALLATION.

6. SILT FENCING AND STRAW BALES SHALL BE PROVIDED
IN ACCORDANCE WITH REMEDIAL DESIGN SPECIFICATION
#P1356, STORM WATER POLLUTION PREVENTION MEASURES.

7.SILT FENCING SHALL BE INSTALLED PER SPECIFICATION
®@1356 STORM WATER POLLUTION PREVENTION MEASURES
INSTALL WITH THE POSTS TO THE DOWNSTREAM
DIRECTION AND THE FABRIC TO THE UPSTREAM DIRECTION.
THE FABRIC SHALL BE ANCHORED BELOW GRADE
APPROXIMATELY 4 INCHES. REPLACE AND COMPACT SOIL
IN ANCHOR TRENCH TO RESTORE TO ORIGINAL GRADE.

8. STRAW BALES SHALL BE INSTALLED PER SPECIFICATION
#P1356 STORM WATER POLLUTION PREVENTION MEASURES
AND AS DETAILED ON THE PROJECT DRAWINGS. INSTALL
WITH REBARS, STEEL PICKETS, OR 2-INCH X 2-INCH
STAKES EMBEDDED ABOUT 6 INCHES BELOW GROUND.

9. THE CONTRACTOR SHALL INSPECT ALL DISTURBED
AREAS AND EROSION AND SEDIMENT CONTROL DEVICES IN
ACCORDANCE TO PROJECT SPECIFICATION SECTION @1356:
STORM WATER POLLUTION PREVENTION MEASURES
IMMEDIATELY AFTER EACH RAINFALL AND AT LEAST DAILY
DURING PROLONGED RAINFALL. ANY DEFICIENCIES SHALL
BE IMMEDIATELY CORRECTED BY THE CONTRACTOR. IN
ADDITION, THE CONTRACTOR SHALL MAKE A DAILY REVIEW
IN AREAS WHERE CONSTRUCTION ACTIVITY CHANGES THE
EARTH CONTOUR AND DRAINAGE RUNOFF, TO ENSURE THAT
EROSION CONTROL DEVICES ARE PROPERLY LOCATED FOR
EFFECTIVENESS. REPLACE DAMAGED SILT FENCING AS LONG
AS SEDIMENT CONTROL IS REQUIRED.

10. DURING CONSTRUCTION THE CONTRACTOR SHALL
PROVIDE PROPER SOIL EROSION MEASURES FOR
PROTECTION OF ALL ADJACENT ROADS. LANDS AND
STREAMS AS DESCRIBED BY THE CURRENT APPLICABLE
FEDERAL, STATE, OR LOCAL REQUIREMENTS.

11. THE CONTRACTOR SHALL PROVIDE SEDIMENT
CONTROL AT:

1. ALL POINTS WHERE PROJECT WATERS LEAVE THE
LIMITS OF THE PROJECT,

2. ALL POINTS WHERE PROJECT WATERS ENTER
PORTIONS OF COMPLETED UNDERGROUND PIPING,

3. AROUND ANY AREA DESIGNATED FOR SOIL
STOCKPILING OR MATERIAL STAGING.

ACCEPTED METHODS OF PROVIDING EROSION/SEDIMENT
CONTROL INCLUDE BUT ARE NOT LIMITED TO:
HAY/STRAW BALES, SEDIMENT BASINS, SILT FENCE,
TEMPORARY GROUND COVER.

12. ANY DISTURBED AREA WITHIN 5@ FEET OF A
STREAM AND NOT AT FINAL GRADE SHALL HAVE
TEMPORARY EROSION CONTROLS WITHIN 2 DAYS OF THE
MOST RECENT DISTURBANCE IF THE AREA WILL REMAIN
IDLE FOR MORE THAN 21 DAYS.

13. ANY DISTURBED AREAS NOT WITHIN 5@ FEET OF A
STREAM THAT WILL BE DORMANT FOR MORE THAN 21
DAYS, BUT LESS THAN ONE YEAR, SHALL HAVE
TEMPORARY EROSION CONTROLS APPLIED WITHIN 7
DAYS OF THE MOST RECENT DISTURBANCE TO THE
AREA.

14, IF AREAS WILL LIE DORMANT OVER THE WINTER,
TEMPORARY EROSION CONTROLS SHALL BE APPLIED
PRIOR TO THE ONSET OF WINTER.

15. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE
REMOVAL OF ALL TEMPORARY SEDIMENT DEVICES AT
THE CONCLUSION OF CONSTRUCTION BUT NOT BEFORE
GROWTH OF PERMANENT GROUND COVER.

16. IF AREAS WILL LIE DORMANT FOR ONE YEAR OR
MORE, PERMANENT EROSION CONTROLS SHALL BE
APPLIED WITHIN 7 DAYS OF THE MOST RECENT
DISTURBANCE.

17. FOR ANY AREA WITHIN 5@ FEET OF A STREAM AND
AT FINAL GRADE, PERMANENT EROSION CONTROLS SHALL
BE APPLIED WITHIN 2 DAYS OF REACHING FINAL GRADE.

18. FOR ANY OTHER AREAS THAT ARE AT FINAL GRADE,
PERMANENT EROSION CONTROLS SHALL BE APPLIED
WITHIN 7 DAYS OF REACHING FINAL GRADE WITHIN
THAT AREA.

15. THE CONTRACTOR SHALL PROVIDE ADEQUATE
DRAINAGE (CONSISTENT WITH SEDIMENT/EROSION
PRACTICES) OF THE WORK AREA AT ALL TIMES.

2@. SEDIMENT DEPOSITS SHALL BE REMOVED AFTER
EACH RAINFALL OR WHEN LEVEL OF DEPOSIT REACHES
APPROXIMATELY ONE-HALF THE HEIGHT OF THE
BARRIER.

21. ANY SEDIMENT DEPOSITS REMAINING IN PLACE
AFTER THE BARRIERS ARE NO LONGER REGUIRED SHALL
BE REGRADED AS NECESSARY AND SEEDED.

22. EROSION CONTROL SILT FENCE SHALL BE
INSTALLED DURING CONSTRUCTION ACTIVITIES AT A
MINIMUM DISTANCE OF 5 FEET FROM THE TOE OF EACH
EARTH MOUND OR ALONG PROPERTY LINE IF MOUND NOT
PRESENT.

23. THE CONSTRUCTION ENTRANCE SHALL BE LOCATED
AS SHOWN ON THE SITE MAP. SEE DETAIL 3 FOR
CONSTRUCTION DETAILS.

MARCH 2006

Jow  [oaTe:
Foth & Van Dyke
REUSE OF DOCUMENTS
THIS DOCUMENT HAS BEEN DEVELOPED FOR A SPECIFIC
APPLICATION AND NOT FOR GENERAL USE. THEREFORE IT
MAY NOT BE USED WITHOUT THE WRITTEN APPROVAL OF
FOTH & VAN DYKE ond ASSOCIATES. UNAPPROVED USE IS
THE SOLE RESPONSIBILITY OF THE UNAUTHORIZED USER.

4

FILE NAME: L:\05p031\100 Ph II\Plots\100-ph2 215.dgn

DRAWN BY:

DATE

SIGNA"I'URES
\
APPROVED
REVI‘EWED
DESI(‘SNED

DATE

BY

REVISIONS
[ DATE
\
\
\

BY

RECORD DRAWINGS OF COMPLETED CONSTRUCTION CONFORMING TO

CONTRACTORS AND/OR OWNERS RECORDS. BY

Al
Al

Pollution

Risk
Services

P
100 E-Business Way, Suite 210

Cincinnati, Ohio 45241

CONFIDENTIAL — ALL RIGHTS RESERVED — PROPERTY OF NO.
Phone: 513-489-2793
Fax: 513-489-2794

PHASE II- UPPER RIVER
CONTROL DETAILS

SHEBOYGAN RIVER AND HARBOR SUPERFUND SITE
SEDIMENT REMOVAL DESIGN
SHEBOYGAN FALLS, WISCONSIN
SEDIMENT AND EROSION

wn
o
>
=
m

NOT TO SCALE

SCOPE D 05PO3

DRAWING NO.
15

I\Plo1s\100-ph2 z15.dgn
dat

©2006 Foth & Von Dyke ond Associotes, Inc.



SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

CHEMICAL SPECIFIC ARARs & GUIDANCE FOR SHEBOYGAN RIVER

PHASE Il REMEDIATION

No.

Medium/Action

Type

Citation(s)

Project Document
Reference

Concentrations of PCBs and other
contaminants in sediments, surface
water, ecological receptors, and

wastewater from treatment systems.

Federal

Toxic Substances Control Act (TSCA) Cleanup Levels are
found in 40 CFR 761.61(a)(4). USEPA disposal approval
is also required per the Record of Decision (ROD).

Clean Water Act (CWA) federal water quality standards are
found in 40 CFR 131 and 33 CFR 323.

The USEPA calculated surface weighted average
concentration ranges for the Sheboygan River and Harbor.
The Sheboygan River and Harbor target sediment and soil
SWAC concentration ranges are 0.005 to 0.5 ppm for
human health. For ecological health, the SWACs are 0.05
to 1.0 ppm for sediments and 0.05 to 10 ppm for floodplain
soil.

The primary remediation objectives are identified in the
ROD, and include removing PCB-contaminated soft
sediment so the entire river will reach an average PCB
sediment concentration of 0.5 ppm or less over time. The
remedies to achieve this concentration vary depending on
location and are detailed in the ROD for the Upper River,
Middle River, Lower River and Inner Harbor. The PCB
trigger concentration is 26 ppm in sediment. The
corresponding PCB tissue levels for resident fish are: Sport
Fish: Small Mouth Bass--0.31 ppm, Walleye--0.63 p pm,
Trout--0.09 ppm.

UR Design Basis;
Quality Assurance
Project Plan (QAPP)
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

No.

Medium/Action

Type

Citation(s)

Project Document
Reference

Bottom Feeders: Carp—2.58 ppm, Catfish—2.53 ppm.
The ROD contains

The clean-up level for floodplain soils is an average PCB
soil concentration of 10 ppm or less; however,
contaminated soil with more than 10 ppm may be left in
place to prevent negative impacts to high-quality habitat.

Concentrations of PCBs and other
contaminants in sediments, surface
water, and waters from treatment
systems.

State

State water quality standards are based on the use
designation for the water body and on water quality criteria,
which are found in NR 102 to NR 105, Wis. Adm. Code.
The site appears to be classified as a “Great Lakes System”
waterway, per NR 102.12. Variances and additions
applicable to the Lake Michigan district are found in NR
104.07.

Rules for applying water quality standards to water-quality-

based effluent limits are found in NR 106 and NR 207, Wis.

Adm. Code. Surface water quality standards are applicable
to point source discharges that are part of the remedial
action.

Environmental laws and standards for remedial actions for
soil, surface water, wetlands, and groundwater are found in
NR 722.09, Wis. Adm. Code.

Groundwater quality standards are found in NR 140, Wis.
Adm. Code. The enforcement standard (ES) for total PCBs
in groundwater is 0.03 micrograms per liter (ug/l) and the

As Above in Item #1;
Water Management Plan
(WMP);

PCB-Impacted
Soils/Sediment
Management Plan
(SSMP)
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

No.

Medium/Action

Type

Citation(s)

Project Document
Reference

preventive action limit (PAL) is 0.003 ug/l. Impacted
groundwater may not cause surface water to be impacted at
levels above surface water quality standards in NR 102 to
NR 105.

Generic Soil Cleanup Standards are included in chapter NR
720 and NR 722. Site-specific soil clean-up standards are
provided in the ROD, and include 10 ppm for floodplain
soils and concentrations for sediments, based on location in
the river.

Solid Waste Rules are included in NR 500-520, Wis. Adm.
Code.

Hazardous Waste Rules are included in Chapter NR 600,
Wis. Adm. Code.

PHASE Il DESIGN REVIEW -- ARAR
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

GENERAL LOCATIONS & ACTION-SPECIFIC ARARs & GUIDANCE FOR SHEBOYGAN RIVER

PHASE Il REMEDIATION

Project Document

No. Medium/Action Type Citation(s) R
eference
1 | Dredging of impacted Federal | Fish and Wildlife Coordination Act (FWA)--16 USC 661 et Design Basis;
sediments/river restoration seq. Design Specification
Section # 02325
River and Harbors Act—33 USC 403 et seq. (Dredging);
Design Specification
33 CFR 320-331— Department of the Army Section 404 Section #13285

Permit Requirements--Rivers and Harbors Act

320—General Regulatory Policies

322—Permits for structures or work in or affecting navigable
waters of the United States

323—Permits for discharges of dredged or fill material into
waters of the United States

325—FProcessing of Department of the Army permits

40 CFR 6.302 (Wetlands, floodplains, important farmlands,
coastal zones, wild and scenic rivers, fish and wildlife, and
endangered species.)

40 CFR 230—EPA Section 404(b)(1) Guidelines for
Specification of Disposal Sites for Dredged or Fill Material

Endangered Species Act
16 USC 1531 et seq.
50 CFR 402

(Removal & Disposal of
PCB-Impacted
Soils/Sediment);

WMP & SSMP;
Remedial Action Work
Plan (RAWP)

PHASE Il DESIGN REVIEW -- ARAR
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

No.

Medium/Action

Type

Citation(s)

Project Document
Reference

National Historic Preservation Act
15 USC 470; et seq.
36 CFR 800

Floodplain and Wetlands Regs & Executive Orders
40 CFR 264.18(b) and Executive Order 11988 (location
standards for hazardous waste TSD facilities in a floodplain)

Memorandum of Agreement between the EPA and DOA
concerning the determination of mitigation under the CWA
Section 404(b)(1) guidelines (February 6, 1990)

Great Lakes Water Quality Initiative, Part 132, Appendix E--
Guidance to states bordering the Great Lakes regarding
wastewater discharge programs (to be considered)

Dredging of impacted
sediments/river restoration

State

Great Lakes System classification for surface waters — NR
102.12 (all waters within the drainage basin of the Great
Lakes)

Management of PCBs and Products Containing PCBs—NR
157

s. 30.20, Wisconsin Statutes “Removal of Material from Beds
of Navigable Waters” (Permits or contracts required)

NR 346, Wis. Adm. Code “Dredging Fees”

NR 347, Wis. Adm. Code “Sediment Sampling and Analysis,
Monitoring Protocol and Disposal Criteria for Dredging

As Above in Item #1;
QAPP;

Field Sampling Plan
(FSP);

Verification Sampling
Plan (VSP)

Design Spec Section #
13285
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

No.

Medium/Action

Type

Citation(s)

Project Document
Reference

Projects”
Solid Waste Management—NR 500-520

Navigable Waters, Harbors, and Navigation — Chapter 30,
Wis. Stats. (includes permit requirements)

Fish and Game — Chapter 29.415, Wis. Stats.

WDNR Guidance Memo “Solid Waste issues related to
disposal of PCB contaminated sediments in Wisconsin
landfills” (dated March 20, 1995)

WDNR RAP (1995) prepared under the Great Lakes Water
Quality Agreement (to be considered)

WDNR Sheboygan River Basin Water Quality Management
Plan (to be considered)

Soil Cleanup Standards (floodplain soils) — Wis. Admin. Code
NR 720

NR 115, Wis. Adm. Code, “Wisconsin’s Shoreland
Management Program” requires counties to adopt zoning and
subdivision regulations for the protection of shorelands.

NR 117, Wis. Adm. Code, “Wisconsin’s City and Village
Shoreland-Wetland Protection Program” establishes standards
for cities and villages to adopt shoreland-wetland zoning

PHASE Il DESIGN REVIEW -- ARAR
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

No.

Medium/Action

Type

Citation(s)

Project Document
Reference

ordinances.

Dredging of impacted
sediments/river restoration

Local

Section 134, Waterways, City of Sheboygan Municipal Code

Section 3, Shoreland-Wetland Zoning District, City of
Sheboygan Municipal Code—nDistrict boundaries, navigability
and high water mark issues, zoning permits, permitted uses
according to Chs. 30 and 31, Wis. Stats.

Section 4, Design Criteria, Performance Standards and
Specifications for Control Measures, City of Sheboygan
Municipal Code—Erosion, Sediment and other pollutant
control standards. Should other technical standards be used,
must be approved by the Department of Public Works.

Chapter 72, Shoreland-Floodplain Ordinance, Sheboygan
County, Wisconsin. Includes permit requirements for
dredging, filling, and other activities.

Chapter 70, Sanitary Regulations, Sheboygan County,
Wisconsin. Includes requirements for private sewage
systems.

Release of PCB impacted
sediment into surface water.

Must manage erosion, run off and
turbidity to prevent release of PCB
impacted particulates into surface
waters of the State.

State

WDNR Guidance Memo “Solid Waste issues related to
disposal of PCB contaminated sediments in Wisconsin
landfills” (dated march 20, 1995)

WDNR Chapter 720 “Soil Cleanup Standards”

Clean Water Act Section 404 (Discharges of Dredged
Materials)

As Above in Item #1;
QAPP
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

No. Medium/Action Type Citation(s) A JEE DeE !
Reference
Toxic Substances control Act (TSCA) 40 CFR Ch 1 (7-1-01
Edition) Part 761 — “Polychlorinated Biphenyls (PCBs)
Manufacturing, Processing, Distribution in Commerce, and
use Prohibitions” Subpart 761.61(a)(4) “Cleanup Levels”
5 | Meeting effluent discharge State | WDNR NR 215 WMP

standards (Wisconsin Pollutant

Discharge Elimination System) WDNR NR 217
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

LOCATION-SPECIFIC ARARs & GUIDANCE FOR SHEBOYGAN RIVER
PHASE Il REMEDIATION

Location

Project Document

No. Characteristic Requirements Prerequisite Citation(s) Reference
1 | Aquatic Wetland protection NA 10 CFR 1022.3 Design Basis
Resources -
Wetlands Clean Water Act Sections 101,
507, and 404
NR 103, Wis. Adm. Code
2 | Aguatic Must comply with the substantive Actions potentially | WDNR Wisconsin Construction | Design Basis;
Resources — requirements of WDNR for erosion and altering the Site Best Management Practices | Spec Section
Waters of the sediment control to prevent pollution. properties of any Handbook #01355 & 13285;
State waters of the state Mitigation Plan;
NR 216.01-55, Wis. Adm. Code | WMP;
SSMP
3 | Aquatic Erosion and sediment requirements Actions potentially | WDNR Wisconsin Construction | As Above in Item
Resources — include but are not limited to: altering the Site Best Management Practices | #2
Waters of the properties of any Handbook
State e Limit clearing, grubbing and other | waters of the state

disturbances in areas in or
immediately adjacent to waters of
the State to the minimum
necessary to accomplish the
activity.

Unnecessary vegetative removal is
prohibited and all disturbed area
must be properly stabilized and
revegetated as soon as practical.

Work performed in
navigable waterways

NR 216.01-55, Wis. Adm. Code

NR 30, Wis. Adm. Code

PHASE Il DESIGN REVIEW -- ARAR
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

No. Ch;?;?':é?'instic Requirements Prerequisite Citation(s) Proj;gggﬁégnent
e Limit excavation, dredging, bank
reshaping, or grading to the
minimum necessary to install
authorized structures,
accommodate stabilization,
perform soil and sediment
excavation in accordance with site
remediation goals, or prepare
banks for revegetation.
e Maintain the erosion and
sedimentation control measures
throughout the construction and
remediation period.
4 | Aguatic The effects of water related projects on Action that Fish and Wildlife Coordination | As Above in Item
Resources — with | fish and wildlife resources and their impounds, modifies, | Act (16 USC 661 et seq) #2
presence of habitat should be considered with a view | diverts or controls
Wildlife to the conservation of fish and wildlife water, including
Resources resources by preventing the loss and navigation and
damage to such resources. drainage activities.
5 | Aquatic No discharge of dredge or fill material Action that involves | 40 CFR 230.10 As Above in Item
Resources — into an aquatic ecosystem is permitted if the discharge of #2;
Discharge of there is a practical alternative that would | dredged or fill Spec Section
Dredge or Fill have less adverse impact. material into waters #02325;
Material of the state or US. RAWP
6 | Cultural Cultural resource assessment NA NA Design Basis
Resources

PHASE Il DESIGN REVIEW -- ARAR
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

Location

Project Document

No. Characteristic Requirements Prerequisite Citation(s) Reference

7 | Endangered, Endangered, threatened or rare species Identification of “Endangered Species Act” Design Basis
Threatened or identification. endangered/rare 16 USC 1531 et seq.

Rare Species resources
50 CFR 402 “Joint Counterpart
Endangered Species Act Section
7 Consultation Regulations”
50 CFR 17.11 and 17.12—lists
of endangered and threatened
wildlife and plants
50 CFR 17.95, 50 CFR 17.96,
and 50 CFR 226 identify
designated critical habitats.

8 | Site Work — Shall take reasonable precautions to Fugitive emissions NR 415.04, Wis. Adm. Code Design Basis;
Activities prevent particulate matter from becoming | from land disturbing Health & Safety
Causing Fugitive | airborne. Reasonable precautions shall activities (e.g. Plan (HASP);
Dust Emissions include but are not limited to the excavation, SSMP

following:

Use, where possible of water or
chemicals for control of dust
during construction operation,
excavation performed as part of
the remediation effort, grading of
roads and access ramps, and
clearing of land.

Application, when appropriate, of
water or chemicals or tarps to
temporary soil and sediment

construction).
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

Location

Project Document

No. Characteristic Requirements Prerequisite Citation(s) Reference
stockpiles and other surfaces that
can create airborne dust.

9 | Site Work — Implement good construction management | Storm water 40 CFR 122 Spec Section
Activities techniques, sediment and erosion, discharges #01355 & 01356
Causing Storm structural and vegetative controls to associated with Department of the Army Permit, | (Storm Water
Water Runoff ensure that storm water discharge: construction regional General Permit for Pollution

activities at Stream Restoration”, Prevention
e Does not include distinctly visible | remediation, subparagraphs 6. Turbidity and Measures);
floating scum, oil or other matter construction and 7. Erosion Control.
e Does not cause an objectionable industrial sites — Storm Water
color contrast in receiving streams | areas greater than 1 NR 102, Wis. Adm. Code {Pollution
e Results in no materials in acre. “Water Quality Standards for Prevention Plan
concentrations sufficient to be Wisconsin Surface Waters” (SWP3);
hazardous or otherwise detrimental
to humans, livestock, wildlife, NR 105, Wis. Adm. Code WMP & SSMP
plant life or fish and aquatic life in “Surface Water Quality Criteria
the receiving stream. and Secondary Values for Toxic
Substances”
Clean Water Act Section 304
“Surface Water Quality
Standards”
10 | Site Work — Land | Clearing and grubbing must be held to the | Stripping and 33 CFR 322 “Permits for Spec Section

Disturbance
Activities

minimum necessary for grading and
equipment operations

removal of existing
vegetation, cutting
down of larger trees
and grinding their
stumps.

Structures or Work in or
Affecting Navigable Waters of
the United States” (US Army
Corps of Engineers Standards)

#01355, 01356, &
Design Basis;
SSMP
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

Location

Project Document

No. Characteristic Requirements Prerequisite Citation(s) Reference
NR 30, Wis. Adm. Code (Work
Performed in Navigable
Waterways)
11 | Site Work - Construction must be sequenced to Partial construction | NA As above in Item
Phasing minimize exposure time of cleared surface | and remediation #10;
areas, and staged or phased for large efforts scheduled for RAWP
projects with areas of one phase stabilized | each project phase.
prior to another being initiated.
Stabilization shall be accomplished by
temporary or permanently protecting
disturbed soil surface from rainfall
impacts and runoffs.
12 | Site Work - Erosion and sediment controls must be in | Installation and NR 152, Wis. Adm. Code As above in Item
Erosion and place and functional before earth working | construction of #10;
Sediment operations begin and must be maintained | temporary controls NR 216, Wis. Adm. Code
Controls during the operational period. and permanent
structures to manage
erosion and
minimize sediment
run-off.
13 | Site Work - Surface water flows towards the current Installation and NR 152, Wis. Adm. Code As above in Item
Erosion and construction or remediation area shall be | construction of #10;
Sediment diverted using berms, channels or temporary controls NR 216, Wis. Adm. Code
Controls sedimentation traps as necessary and permanent

structures to manage
erosion and
minimize sediment
run-off.
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

Location

Project Document

No. Characteristic Requirements Prerequisite Citation(s) Reference

14 | Site Work - Dredged material pumped from Installation and NR 152, Wis. Adm. Code Design Basis;
Erosion and remediation and excavation areas will be | construction of Spec Section
Sediment discharged at an appropriate staging area | temporary controls NR 216, Wis. Adm. Code #02325;
Controls designed to contain and manage the slurry. | and permanent RAWP

structures to manage
erosion and
minimize sediment
run-off.

15 | Site Work - Shall develop and maintain a storm water | Installation and NR 152, Wis. Adm. Code Spec Section
Erosion and pollution and prevention control plan construction of #01355 & 01356;
Sediment which includes a description of potential temporary controls NR 216, Wis. Adm. Code SWP3;
Controls pollution sources and paths to outfalls. and permanent WMP

structures to manage
erosion and
minimize sediment
run-off.

16 | Site Work — Shall develop and maintain a run-off Installation and NR 152, Wis. Adm. Code As Above in
Erosion and discharge monitoring plan, indicating construction of Item#15
Sediment sampling locations, parameters and temporary controls NR 216, Wis. Adm. Code
Controls monitoring procedures. and permanent

structures to manage
erosion and
minimize sediment
run-off.

17 | Waste Must determine if PCB-impacted soil is Sampling and 40 CFR 262.11 QAPP;
Management — TSCA or Non-TSCA. analysis of soil and FSP;
Soil/Sediment sediment during VSP
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

No. Ch;?;?':é?'instic Requirements Prerequisite Citation(s) Proj;gggﬁégnent
Characterization e PCB-impacted soil is hazardous if | remediation.
PCBs exceed 50 ppm.
e PCB-impacted soil is non-
hazardous if PCBs are less than 50
ppm.

18 | Waste Must characterize waste using prescribed | Sampling and 40 CFR 761.61(a)(4) “Cleanup QAPP;
Management — testing methods. Obtain a detailed analysis of soils and | Levels” FSP;
Characterization | chemical and physical analysis of a sediments excavated VSP;
Methods representative sample(s) of PCB-impacted | during remediation NR 605, Wis. Adm. Code #013285 Spec

material. If waste is determined to be to determine if the “Identification and Listing of Section
hazardous, it must be managed material is hazardous | Hazardous Waste”, subsection
appropriately. or non-hazardous. NR 605.13 “PCB Wastes
Regulated Under the Toxic
There are four (4) general waste Substances Control Act”
categories, which have different cleanup
levels: bulk PCB remediation waste, non- NR 157, Wis. Adm. Code
porous surfaces, porous surfaces, and “Management of PCBs and
liquids. Cleanup levels and institutional Products Containing PCBs”
or engineering controls are described in 40
CFR 761.61(a)(4)

19 | Wastewater The decontamination standard for water Storage and Disposal | 40 CFR 129.105 “Toxic QAPP;

discharge containing PCBs is <3 ug/l if discharged decontamination Pollutant Effluent Standards” for | HASP;
to a POTW or navigable waters, OR a procedures, PCBs SWP3;
PCB discharge limit included in a permit | discharge Spec Section
issued under section 307(b) or 402 of the | requirements. 40 CFR 761.79(b)(1) #01356

CWA.

The ambient water criterion for PCBs in
navigable waters is 0.001 ug/I.

“Decontamination Procedures”

Clean Water Act Section 307(b)
or 402 “Toxic and Pretreatment

PHASE Il DESIGN REVIEW -- ARAR

Page 15 of 15

POLLUTION RISK SERVICES, LLC

F&VD




SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

No. Ch;?;?':é?'instic Requirements Prerequisite Citation(s) Proj;gggﬁégnent

Effluent Standards”

Per the Great Lakes Water Quality

Initiative, remedial action involving Great Lakes Water Quality

discharges should, in general, minimize Initiative, Part 132, Appendix E

lowering of water quality to the extent (to be considered)

practicable.
NR 102 to NR 106, Wis. Adm.
Code
POTW-specific requirements for
Sheboygan Falls, Sheboygan,
Kohler, Port Washington.

20 | Waste PCB-impacted soils and sediments Temporary 40 CFR 761.40(a) Design Basis;
Management — excavated as part of the remediation effort | accumulation of SSMP;
Temporary will be temporarily stockpiled (if PCB-impacted 40 CFR 761.61 “PCB Spec Section
Storage necessary) in a safe and appropriate RCRA hazardous Remediation Waste” #13285

manner. waste on-site.

21 | Waste PCB impacted soil that exceeds 50 ppm Final transport and 40 CFR 761 “PCBs QAPP;
Management — will be disposed of in a licensed and disposal of PCB Manufacturing, Processing, Design Basis;
Permanent permitted hazardous waste landfill. impacted RCRA Distribution in Commerce, and | Spec Section
Disposal hazardous waste at a | Use Prohibitions” applies to #13285;

licensed facility. PCB-containing materials, SSMP

which include dredge spoils,
sediments, soil, material
containing PCBs from spills.

40 CFR 761.61 “PCB
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

Location

Project Document

No. Characteristic Requirements Prerequisite Citation(s) Reference
Remediation Waste”
40 CFR 761.62(a) “Disposal of
PCB Bulk Product Waste”
WDNR Chapter 722 “Standards
for Selecting Remedial Actions”
22 | General — Site Must prevent unknowing entry into the Installation of 40 CFR 761.75(b)(9) HASP;
Security work area by persons or livestock, by use | temporary fencing Requirements for supporting Contingency Plan
of natural barrier, fence and warning and warning sings facilities used to dispose PCBs
signs. during remediation (relevant and appropriate)
and construction
operations.
23 | General — Road Road shall be maintained to and within the | Maintenance of 40 CFR 761.75(b)(9) As Above in Item
Maintenance site which are adequate to support the temporary access Requirements for supporting #22
operation and maintenance of the site roads including facilities used to dispose PCBs
without causing safety and nuisance minimization of (relevant and appropriate)
problems or hazardous conditions fugitive dust.
24 | General — Safety | Site shall be operated and maintained ina | Prevent safety 40 CFR 761.75(b)(9) As Above in Item
manner to prevent safety problems or problems and Requirements for supporting #22
hazardous conditions resulting from hazardous conditions | facilities used to dispose PCBs
spilled liquids and windblown materials. (relevant and appropriate)
25 | General - Must inspect facility for malfunctions and | Operations and 40 CFR 264.15 NA
Inspections deterioration, operator errors, and maintenance of

discharges often enough to identify and
correct problems. Once detected, the
operator must remedy on a schedule that

mechanical and
electrical
components of the
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

Location

Project Document

No. Characteristic Requirements Prerequisite Citation(s) Reference
ensures that the problem does not lead to | remediation system.
an environmental or human health hazard.

26 | General — Must ensure personnel adequately trained | Training of 40 CFR 264.16 As Above in Item
Personnel in hazardous waste, emergency response, | construction workers #22
Training monitoring equipment maintenance, alarm | in regards to health,

system procedures, etc. safety, hazard
response, etc.

27 | General — Must develop and implement a CQAP to | Utilization of third 40 CFR 264.19 QAPP;
Construction ensure that the work meets or exceeds the | part CQA oversight. Spec Section
QAP design criteria and specifications for all #01055 (Project

physical components and remediation Roles);

efforts. Construction
Quality Assurance
Plan (CQAP)

29 | General - Must have a contingency plan designed to | Contingency 40 CFR 264.51 HASP;

Contingency Plan | minimize hazards to human health and the | planning document Contingency Plan
environment that designates at least one and procedures.
emergency coordinator onsite responsible
for coordinating emergency response
activities.

30 | Monitoring - The surface water discharging from the Sampling and 40 CFR 761.65(b) NA
Surface Water remediation site must be sampled prior to | analysis of surface
Baseline commencing work for use as baseline water before

data.

remediation efforts
to determine baseline
levels of
sedimentation and
turbidity.

WDNR Chapter 140
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SHEBOYGAN RIVER & HARBOR SUPERFUND SITE

Location . . . - Project Document
No. Characteristic Requirements Prerequisite Citation(s) Reference
31 | Transportation of | Transporter must comply with manifesting | Proper record 40 CFR 761.207(a) Spec Section
PCB Impacted provisions keeping and #13285;
Soil/Sediment documentation of the | 40 CFR 262.10(h) SSMP
Waste transport of
hazardous waste to a | WDNR Chapter 615.08
licensed disposal
facility. WDNR Chapter 620
32 | Transportation of | Transporter must comply with local, Proper cover and Wisconsin Code As Above in Item

PCB Impacted
Soil/Sediment
Waste

county and state hauling permits and
standards.

tarp to be used along
with other safe
hauling procedures.

Chapter 291.23

Wisconsin Code
Chapter 348

#31
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Number:
AUTHOR: Will Morse

CUSTOMER: Foth and Van Dyke

PROJ/TSE #: 05/933

SUBJECT: Polymer Selection to Aid the Geotube Dewatering of River Sediment from
the Sheboygan River, Sheboygan Falls, Mi

SUMMARY

In support of this treatment opportunity, samples of in-place solids and top water were
delivered to the laboratory in Suffolk to allow test work to be undertaken.

The test work indicated the following.

e The best technical performance was generated using Ciba®KRYSALIS®FC2044.
Optimal performance was achieved, using 10% solids slurry, at an active dose of
1Ib/dry ton. This generated cake solids of 69.0% with filtrate turbidity of 22NTU.

e The sample as received contained dry solids of 63.7% with a specific gravity
(SG) of 1.690. The substrate also had ~61% of the particles greater than 106um
in size.
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1.0 INTRODUCTION

A request was received on behalf of Foth and Van Dyke for a product evaluation
on a sample of dredge material from the Sheboygan River, Sheboygan Falls, Ml,
to be undertaken. The contact person for this project is Steve Laszewski. A
sample of in-place solids was taken from a site ~250 feet east of Rochester Park
Island using a Manual Core Sampler on 10/11/05. The in-place solids along with
a sample of top water were delivered for evaluation. A dry polymer is desired for
treatment and the material will be dewatered via Geotubes. This is a multi year
project planned from 2006 to 2008.

This report details the results of this evaluation.

2.0 EXPERIMENTAL AND RESULTS

2.1 Characterization of Sample

The sample was characterized in the laboratory, and the obtained results are
presented below in Tables 1, 2, & 3.

TABLE 1: Sample Characteristics (as received)

Sample Type River Sediment
pH 7.5
Physical Characteristics Brown Color, Earthy Odor
Dry Solids 63.7%
Specific Gravity (of slurry) 1.690
Particle Size
= le 7 um
= d50 118 um
= dgo 801 um
Mean 110 um
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TABLE 2: Slurry Specific Gravity Range

2
4
6
8
10
12
14
16
18
20

1.022
1.043
1.065
1.086
1.108
1.130
1.151
1.173
1.194
1.216

This information is also included graphically — see Figure 1.

Specific Gravity (SG)

1.22

1.2

1.18
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FIGURE 1: Slurry Specific Gravity Range
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TABLE 3: Grain Size Analysis

1 6.41

2 0.61

3 0.24

4 0.28

5 0.57

10 5.43

15 6.97

20 4.93

30 5.99

325 45 3.80

250 60 1.56

200 75 1.22

150 106 0.95
100 150 46.24

45 355 3.58

35 500 0.88

20 850 1.64

12 1700 1.11

6 3350 1.71

This information is also included graphically — see Figures 2 & 3.
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2.2 Product Screening

The as supplied solids were diluted with the supplied top water down to a 10%
solids slurry for this evaluation. In all cases sample aliquots of 200mL were
taken. Polymer was diluted to 0.2% active solutions and added under moderate
shear induced through the repeated transfer of the slurry/polymer mix from one
beaker to another until a visually optimal floc had formed. This mixing method
was thought to simulate most accurately the mixing conditions typical of geo-
tube applications. A small sample of the flocculated material was then analyzed
by Capillary Suction Time (CST). The remaining conditioned material was then
allowed to drain through a section of Geotube material with the filtrate volumes
collected after 20 seconds being recorded. In addition, the filtrate collected from
each evaluation was also tested for turbidity. All filtrate volumes were corrected
by subtracting the dosage volumes.

The results of this work are presented in Table 4.

The products that obtained the highest filtrate volumes with correspondingly low
CST and residual turbidity were selected for dewatering work simulating a
Geotube application.

The dewatering results are displayed in Table 5.

Additional work was also performed by taking the 10% slurry and allowing it to
settle for 30 seconds then decanting the unsettled portion into another
container for further product analysis. The slurry solids decreased from 10% to
~5% in the decanted portion. The 5% slurry was then subjected to the same
product screening method stated above. This work was done to show the effect
of removing the larger/heavier particles from the slurry, via hydro-cyclones or
screening, and then applying polymer treatment.

The results of this additional work are presented in Table 6.
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TABLE 4: Product Screening (10% Slurry Solids)

Krysalis FC2044 0.25 256 9 51
0.5 89 8 96

1 22 6 145

15 34 9 144

Krysalis FC2078 0.25 302 8 a7
0.5 125 7 92

1 22 7 137

15 22 9 138

Krysalis FC2224 0.25 365 9 39
0.5 138 8 80

1 31 7 125

15 30 8 141

This information is also displayed graphically - see Figures 4, 5, & 6.
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FIGURE 5: Filtrate Turbidity
400
350 | ——Krysalis FC2044
- Krysalis FC2078
300 + Krysalis FC2224
=)
'_
£ 250 |
2
=l
2 200
]
'_
()
& 150 -
E
100 -
50 -
0 ; ; ; ; ; ;
0 0.25 0.5 0.75 1 1.25 15 1.75
Active Dose (Ib/dry ton)
FIGURE 6: CST
10
—4—Krysalis FC2044
9 - N - Krysalis FC2078
Krysalis FC2224
v 8 \
c
3
)
h o7
8]
6 -
5 ; ; ; ; ; ;
0 0.25 0.5 0.75 1 1.25 15 1.75
Active Dose (Ib/dry ton)




WWS/05/933/01 9 October 19, 2005

From this, dewatering work was preformed using Krysalis FC2044 and
Krysalis FC2078 at an active dose of 1llb/dry ton. The treated material was
pressed to 50psi over a 30-minute cycle to simulate a Geotube application.

TABLE 5: Dewatering Simulation

Krysalis FC2044 1 22 69.0

Krysalis FC2078 1 23 68.5
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TABLE 6: Product Screening (Settled, 5% Slurry Solids)

Krysalis FC2044 0.5 212 9 57
1 61 8 89

15 36 7 143

2 34 8 150

Krysalis FC2078 0.5 154 8 63
1 89 7 109

15 33 6 132

2 29 7 150

Krysalis FC2224 1 204 8 63
15 55 7 104

2 28 7 137

2.5 27 8 147

This information is also displayed graphically - see Figures 7, 8, & 9.
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FIGURE 8: Filtrate Turbidity
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3.0 DISCUSSION

Considering these results, Krysalis FC2044 is the best product to aid in
the Geotube dewatering of the dredge material. This product provides filtrate
turbidity of 22 NTU at an optimum dosage of llb/dry ton. The dewatering
simulation provides cake solids of 69.0%. This is the recommended treatment
for the sample as received. This treatment may change due to characteristics of
the sediment changing at different locations along the dredge site.

The sample itself contains a large portion of particles (~61%) above
106um in size. The slurry at 10% solids settles very rapidly due to the
larger/heavier particles. This rapid settling led to additional testing on material
with the larger/heavier particles removed representing the possible usage of
hydro-cyclones or another screening process. This slurry with a much smaller
average particle size, due to larger particles removal, shows a change in
charge demand as well as dosage level. The best product for this additional
testing is Krysalis FC2078 at an optimum active dose of 1.5lb/dry ton. There is
a marginal difference in performance between Krysalis FC2044 and Krysalis
FC2078 and Krysalis FC2044 would still achieve acceptable performance in
this case.

This additional work shows that the material can be treated readily with
the larger particles removed. This work also shows that if the characteristics of
material change the treatment may also change.
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40 CONCLUSIONS

e The best technical performance is generated using Ciba®KRYSALIS®FC2044.
Optimal performance is achieved, using 10% solids slurry, at an active dose of
1lb/dry ton. This treatment generates cake solids of 69.0% with filtrate turbidity
of 22NTU.

e The sample as received contained dry solids of 63.7% with a SG of 1.690. The
substrate also had ~61% of the particles above 106um in size.

e This treatment is recommended based on the material received and may vary if
the characteristics change.

Will Morse
Applications Specialist
Waste Water Specialties — NAFTA
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Distribution: Dewey Hunter
Matthew Englis
Steve Laszewski
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SUMMARY

In support of this treatment opportunity, samples of in-place solids and top water were
delivered to the laboratory in Suffolk to allow test work to be undertaken.

The test work indicated the following.

e The best technical performance was generated using Ciba®KRYSALIS®FC2044.
Optimal performance was achieved, using 10% solids slurry, at an active dose of
1Ib/dry ton. This generated cake solids of 69.0% with filtrate turbidity of 22NTU.

e The sample as received contained dry solids of 63.7% with a specific gravity
(SG) of 1.690. The substrate also had ~61% of the particles greater than 106um
in size.
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1.0 INTRODUCTION

A request was received on behalf of Foth and Van Dyke for a product evaluation
on a sample of dredge material from the Sheboygan River, Sheboygan Falls, Ml,
to be undertaken. The contact person for this project is Steve Laszewski. A
sample of in-place solids was taken from a site ~250 feet east of Rochester Park
Island using a Manual Core Sampler on 10/11/05. The in-place solids along with
a sample of top water were delivered for evaluation. A dry polymer is desired for
treatment and the material will be dewatered via Geotubes. This is a multi year
project planned from 2006 to 2008.

This report details the results of this evaluation.

2.0 EXPERIMENTAL AND RESULTS

2.1 Characterization of Sample

The sample was characterized in the laboratory, and the obtained results are
presented below in Tables 1, 2, & 3.

TABLE 1: Sample Characteristics (as received)

Sample Type River Sediment
pH 7.5
Physical Characteristics Brown Color, Earthy Odor
Dry Solids 63.7%
Specific Gravity (of slurry) 1.690
Particle Size
= le 7 um
= d50 118 um
= dgo 801 um
Mean 110 um
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TABLE 2: Slurry Specific Gravity Range

2
4
6
8
10
12
14
16
18
20

1.022
1.043
1.065
1.086
1.108
1.130
1.151
1.173
1.194
1.216

This information is also included graphically — see Figure 1.
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TABLE 3: Grain Size Analysis

1 6.41

2 0.61

3 0.24

4 0.28

5 0.57

10 5.43

15 6.97

20 4.93

30 5.99

325 45 3.80

250 60 1.56

200 75 1.22

150 106 0.95
100 150 46.24

45 355 3.58

35 500 0.88

20 850 1.64

12 1700 1.11

6 3350 1.71

This information is also included graphically — see Figures 2 & 3.
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2.2 Product Screening

The as supplied solids were diluted with the supplied top water down to a 10%
solids slurry for this evaluation. In all cases sample aliquots of 200mL were
taken. Polymer was diluted to 0.2% active solutions and added under moderate
shear induced through the repeated transfer of the slurry/polymer mix from one
beaker to another until a visually optimal floc had formed. This mixing method
was thought to simulate most accurately the mixing conditions typical of geo-
tube applications. A small sample of the flocculated material was then analyzed
by Capillary Suction Time (CST). The remaining conditioned material was then
allowed to drain through a section of Geotube material with the filtrate volumes
collected after 20 seconds being recorded. In addition, the filtrate collected from
each evaluation was also tested for turbidity. All filtrate volumes were corrected
by subtracting the dosage volumes.

The results of this work are presented in Table 4.

The products that obtained the highest filtrate volumes with correspondingly low
CST and residual turbidity were selected for dewatering work simulating a
Geotube application.

The dewatering results are displayed in Table 5.

Additional work was also performed by taking the 10% slurry and allowing it to
settle for 30 seconds then decanting the unsettled portion into another
container for further product analysis. The slurry solids decreased from 10% to
~5% in the decanted portion. The 5% slurry was then subjected to the same
product screening method stated above. This work was done to show the effect
of removing the larger/heavier particles from the slurry, via hydro-cyclones or
screening, and then applying polymer treatment.

The results of this additional work are presented in Table 6.
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TABLE 4: Product Screening (10% Slurry Solids)

Krysalis FC2044 0.25 256 9 51
0.5 89 8 96

1 22 6 145

15 34 9 144

Krysalis FC2078 0.25 302 8 a7
0.5 125 7 92

1 22 7 137

15 22 9 138

Krysalis FC2224 0.25 365 9 39
0.5 138 8 80

1 31 7 125

15 30 8 141

This information is also displayed graphically - see Figures 4, 5, & 6.
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FIGURE 5: Filtrate Turbidity
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From this, dewatering work was preformed using Krysalis FC2044 and
Krysalis FC2078 at an active dose of 1llb/dry ton. The treated material was
pressed to 50psi over a 30-minute cycle to simulate a Geotube application.

TABLE 5: Dewatering Simulation

Krysalis FC2044 1 22 69.0

Krysalis FC2078 1 23 68.5
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TABLE 6: Product Screening (Settled, 5% Slurry Solids)

Krysalis FC2044 0.5 212 9 57
1 61 8 89

15 36 7 143

2 34 8 150

Krysalis FC2078 0.5 154 8 63
1 89 7 109

15 33 6 132

2 29 7 150

Krysalis FC2224 1 204 8 63
15 55 7 104

2 28 7 137

2.5 27 8 147

This information is also displayed graphically - see Figures 7, 8, & 9.
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FIGURE 8: Filtrate Turbidity
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3.0 DISCUSSION

Considering these results, Krysalis FC2044 is the best product to aid in
the Geotube dewatering of the dredge material. This product provides filtrate
turbidity of 22 NTU at an optimum dosage of llb/dry ton. The dewatering
simulation provides cake solids of 69.0%. This is the recommended treatment
for the sample as received. This treatment may change due to characteristics of
the sediment changing at different locations along the dredge site.

The sample itself contains a large portion of particles (~61%) above
106um in size. The slurry at 10% solids settles very rapidly due to the
larger/heavier particles. This rapid settling led to additional testing on material
with the larger/heavier particles removed representing the possible usage of
hydro-cyclones or another screening process. This slurry with a much smaller
average particle size, due to larger particles removal, shows a change in
charge demand as well as dosage level. The best product for this additional
testing is Krysalis FC2078 at an optimum active dose of 1.5lb/dry ton. There is
a marginal difference in performance between Krysalis FC2044 and Krysalis
FC2078 and Krysalis FC2044 would still achieve acceptable performance in
this case.

This additional work shows that the material can be treated readily with
the larger particles removed. This work also shows that if the characteristics of
material change the treatment may also change.
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40 CONCLUSIONS

e The best technical performance is generated using Ciba®KRYSALIS®FC2044.
Optimal performance is achieved, using 10% solids slurry, at an active dose of
1lb/dry ton. This treatment generates cake solids of 69.0% with filtrate turbidity
of 22NTU.

e The sample as received contained dry solids of 63.7% with a SG of 1.690. The
substrate also had ~61% of the particles above 106um in size.

e This treatment is recommended based on the material received and may vary if
the characteristics change.

Will Morse
Applications Specialist
Waste Water Specialties — NAFTA
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SUBJECT: Hanging Bag Test for Geotube Dewatering of River Sediment from the
Sheboygan River, Sheboygan Falls, WI

SUMMARY

In support of this treatment opportunity, samples of in-place solids and top water were
delivered to the laboratory in Suffolk to allow test work to be undertaken.

The test work indicated the following.

e The best technical performance from the laboratory bench work and Cone Filter
testing was generated using Ciba®kKRYSALIS®FC2044 for both sites 26 and
385.

e The Hanging Bag test for site 26, using the selected product, resulted in filtrate
turbidity averaging 11 NTU and a TSS of 2.7 mg/L. The 1 day dry cake solids
were 68.5%.

e The Hanging Bag test for site 385, using the selected product, resulted in
filtrate turbidity averaging 10 NTU and a TSS of 2.0 mg/L. The 1 day dry cake
solids were 59.4%.

¢ In this evaluation the dosages used to obtain these results from the Hanging
Bag tests were 0.21Ib dry ton for site 26, and 0.20Ib/dry ton for site 385.

e The specific gravities of the sediment samples as received were 1.690 and
1.440 and contained dry solids of 63.5% and 68.7% for site 26 and for site 385
respectively.
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1.0

2.0

2.1

INTRODUCTION

A request was received on behalf of Foth and Van Dyke for Hanging Bag tests
using samples of dredge material from the Sheboygan River, Sheboygan Falls,
WI, to be undertaken. Samples of in-place solids were taken from sites 26 and
385 and delivered to the Suffolk laboratory for evaluation. Two 5 gallon pails of
sediment from each site along with sixteen 5 gallon pails of top water were
delivered for this evaluation. This evaluation consisted of laboratory bench
testing, followed by Cone Filter tests, and lastly the Hanging Bag tests. This is a
multi year project planned to be undertaken from 2006 to 2008.

This report details the results of this evaluation.

EXPERIMENTAL AND RESULTS

Characterization of Sample

The samples were characterized in the laboratory, and the obtained results are
presented below in Tables 1-6.

TABLE 1: Sample Characteristics (Site 26) (as received)

Sample Type River Sediment
pH 7.2
Physical Characteristics Brown Color, Earthy Odor
Dry Solids 63.5%
Specific Gravity (of slurry) 1.690
Particle Size
= d1o 211 um
= d50 406 um
= dgo 7100 um
Mean 426 um
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TABLE 2: Slurry Specific Gravity Range (Site 26)

1.9 1.021
4.2 1.046
5.8 1.063
7.1 1.077
9.1 1.099
11.7 1.127
13.6 1.148
16.2 1.176
18.3 1.199
19.6 1.213

This information is also included graphically — see Figure 1.

FIGURE 1: Specific Gravity Range (Site 26)
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TABLE 3: Grain Size Analysis (Site 26)

325
250
200
150
100
45
35
20
12

_—

20
30
45
60
75
106
150
355
500
850
1700
3350
6300
>6300

0.31
0.01
0.00
0.00
0.01
0.24
0.45
0.39
0.55
0.39
0.16
0.10
0.06
0.13
42.97
10.71
6.76
5.66
7.62
9.67
13.79

This information is also included graphically — see Figures 2 & 3.
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TABLE 4: Sample Characteristics (Site 385) (as received)

Sample Type River Sediment
pH 7.4
Physical Characteristics Brown Color, Earthy Odor
Dry Solids 68.7%
Specific Gravity (of slurry) 1.440
Particle Size
= d1o 13 um
- d5o 481 um
- doo 1656 um
Mean 438 um

TABLE 5: Slurry Specific Gravity Range (Site 385)

2.2 1.014
3.8 1.024
319 1.038
7.0 1.045
8.5 1.054
10.6 1.068
13.8 1.088
15.7 1.101
17.4 1.111
19.8 1.127

This information is also included graphically — see Figure 4.
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FIGURE 4: Specific Gravity Range (Site 385)
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TABLE 6: Grain Size Analysis (Site 385)

1 4.80

2 0.73

3 0.00

4 0.04

5 0.19

10 2.74

15 4.46

20 3.69

30 5.88

325 45 6.02

250 60 3.89

200 75 3.46

150 106 2.69

100 150 4.01

45 355 2.75

35 500 6.62
20 850 30.12

12 1700 9.01

6 3350 4.08

4 6300 2.26

>6300 2.55

This information is also included graphically — see Figures 5 & 6.
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2.2 Product Screening

The as supplied solids were
homogenized and portions were mechanically |
sieved to remove the very large particles
>6.3mm in size. This can be viewed in the
pictures to the right; site 26(top) and site
385(bottom). This was done to allow the
relatively small scale bench work to be
performed with a more representative sample
of the material to be treated and allow for a
more accurate product selection. The screened
solids were then diluted with the supplied top |
water down to a ~10% solids slurry for this
evaluation. In all cases sample aliquots of
200mL were taken. Polymer was diluted to
0.2% active solutions and added under
moderate shear induced through the repeated
transfer of the slurry/polymer mix from one £33
beaker to another until a visually optimal floc had formed. This mixing method
most accurately simulates the mixing conditions typical of Geotube
applications. A small sample of the flocculated material was then analyzed
using the Capillary Suction Time (CST) test. The remaining conditioned
material was then allowed to drain through a section of Geotube material with
the filtrate volumes collected after 20 seconds being recorded. In addition, the
filtrate collected from each evaluation was also tested for turbidity.

The results of this work are presented in Tables 7 & 8.

The products that obtained the highest filtrate volumes with
correspondingly low CST and residual turbidity were selected for dewatering
work simulating a Geotube application by Cone Filter test. The Cone Filter test
employed the use of a circular portion of Geotube® GT500 material folded to
form a cone shaped filter. To this a 1 liter portion of treated slurry was added
and allowed to drain for 15 minutes. The resulting cake was then placed in a
convection oven and dried overnight to determine the dry cake solids.

The Cone Filter test results are displayed in Table 9.
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2.2

Product Screening, Continued

Using the results from the
Cone Filter test the best product for
each site was selected for use in
the Hanging Bag Test. The
Hanging Bag test involved the use
of a bag made of Geotube® GT500
material ~5 feet long and 18 inches
in diameter suspended from a
scaffold. Approximately 7.5 gallons
of homogenized sediment was split
evenly between eight 5 gallon pails
of supplied top water making ~40
gallons of slurry. Polymer was added to each pail and mixed using a hand held
mixer until a visually optimal floc was formed. To each bag, the ~40 gallons of
treated slurry was added and allowed to drain. The weep water was collected in
30 gallon containers placed under each of the hanging bags. Weep water
samples were taken at 1min, 10min, and 60min for analysis of turbidity and
total suspended solids (TSS). During this period various samples were also
collected for external laboratory analysis of contaminant levels. The drainage
volumes at 30min were also recorded for each hanging bag. In addition
samples of cake were taken from each bag to determine the dry cake solids of
the dewatered material. These samples were taken at 1 day, 7 days, and 10
days from the time the test was performed. At the 10 day mark the remaining
dewatered material was packaged and sent to Foth and Van Dyke by request.

The results of Hanging Bag test are presented in Table 10.
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TABLE 7: Product Screening (Site 26, 9.1% Slurry Solids)

Krysalis FC2044 0.25 106 15
0.5 153 11 35
0.75 169 10 29
1 176 10 42
Krysalis FC2078 0.25 69 17
0.5 102 13 37
0.75 148 11 34
1 165 11 45
1.25 168
Krysalis FC2168 0.25 54 19
0.5 100 14 39
0.75 140 12 36
1 134 13 46

This information is also displayed graphically - see Figures 7-9.

FIGURE 7: Filtrate Volume (Site 26)
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FIGURE 8: CST (Site 26)
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TABLE 8: Product Screening (Site 385, 10.6% Slurry Solids)

Krysalis FC2044 0.25 94 15 139
0.5 138 11 34
0.75 162 10 22
1 172 11 32
1.25 170
Krysalis FC2078 0.25 68 18 154
0.5 135 12 29
0.75 156 12 22
1 162 13 32
1.25 164
Krysalis FC2168 0.25 58 19 180
0.5 142 12 21
0.75 163 13 29
1 163 16
Krysalis FC2204 0.25 83 17 17
0.5 121 11 16
0.75 143 12 30
1 142 14

This information is also displayed graphically - see Figures 10-12.

FIGURE 10: Filtrate Volume (Site 385)
180
160 -
o
E 140 1
[S]
3
o
N 120 -
@
3]
g
S 100 | /
2
E — Krysalis FC2044
iT 80 -
g e Krysalis FC2078
60 Krysalis FC2168
Krysalis FC2204
40 ‘ ‘ ‘ ‘ ‘
0 0.25 0.5 0.75 1 1.25 1.5
Active Dose (Ib/dry ton)




WWS/06/956/01 14 February 7, 2005

FIGURE 11: CST (Site 385)
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FIGURE 12: Filtrate Turbidity (Site 385)
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From this, dewatering work using the Cone Filter test was preformed using
Krysalis FC2044 for site 26. Krysalis FC2044 and Krysalis FC2078 were

selected for site 385.

TABLE 9: Cone Filter Test

Krysalis FC2044 0.75 46.6
(Site 26)

Krysalis FC2044 0.75 32.3
(Site 385)

Krysalis FC2078 0.75 29.2
(Site 385)

From this, the Hanging Bag test was preformed using Krysalis FC2044 for

both sites 26 and 385.

TABLE 10: Hanging Bag Test

Dosage Applied (Ib/dry ton) 0.21 0.20
Drainage @ 30min (Gal) 29.9 28.8
Filtrate Turbidity (NTU)
1min 13 9
10min 10 10
60min 10 10
TSS (mg/L)
1min 4 2
10min 2 2
60min 2 2
Dry Cake solids (%)
1 Day 68.5 59.4
7 Days 71.5 75.2
10 Days 85.9 85.4

The Hanging Bag test was performed in the laboratory. The average conditions
for the duration of the test were a temperature of 23°C and 30% humidity.
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3.0 DISCUSSION

Considering the results form the laboratory bench work and Cone Filter
test, Krysalis FC2044 is the best product to aid in the Geotube dewatering of
the dredge material from both sites 26 and 385. In the Hanging Bag tests this
product provides an average filtrate turbidity < 11 NTU, TSS < 2.7mg/L, at a
dose of ~0.2Ib/dry ton for both sites 26 and 385. This is the recommended
treatment for the samples as received. This treatment may change due to
characteristics of the sediment changing at different locations along the dredge
site.

The samples contain a large portion of relatively large particles, in
particular site 26. The sample from site 26 has 2.68% of its particles by volume
below 106um in size. The sample from site 385 has 38.59% of its particles by
volume below 106um in size. The effects of these particle sizes can be seen in
the relatively low dose required for treatment and the dry cake solids produced
via the Hanging Bag tests which were = 59.4% for both sites after only 1 day in
the bag.
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4.0

CONCLUSIONS

The best technical performance from the laboratory bench work and Cone Filter
test is generated using Ciba®KRYSALIS®FC2044 for both sites 26 and 385.

The Hanging Bag test for site 26, using the selected product, results in filtrate
turbidity averaging 11 NTU and a TSS of 2.7 mg/L. The 1 day dry cake solids
are 68.5%.

The Hanging Bag test for site 385, using the selected product, results in filtrate
turbidity averaging 10 NTU and a TSS of 2.0 mg/L. The 1 day dry cake solids
are 59.4%.

In this evaluation the dosages used to obtain these results from the Hanging
Bag tests are 0.21Ib dry ton for site 26, and 0.201b/dry ton for site 385.

This treatment is recommended based on the material received and may vary if
the characteristics change.

Will Morse
Applications Specialist
Waste Water Specialties — NAFTA
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Summary of
Geotechnical Sediment Sampling
Sheboygan River and Harbor Superfund Site

The first phase of geotechnical analyses completed on sediment samples from the Upper
River portion of the Sheboygan River included the following tests:
» Bulk Density,
Water Content,
Particle Size Distribution,
Atterberg Limits,
Unconfined Compressive Strength,
Modified Proctor,
One-Dimensional Settlement, and
* One-Dimensional Consolidation
The suite of geotechnical tests were performed per the dlrectxon of PRS.

¢ & & ° & o

Results of the geotechnical analyses were reported to URS Corporation on January 12,
2004. Based on these results, the following conclusions have been made.

In-Situ Density and Moisture Content

Based on the Bulk Density and Moisture Content results, sediments in the Upper River
portion of the Sheboygan River project area have dry unit weights ranging between 31.2
pounds per cubic foot (pcf) and 106.2 pcf with moisture contents ranging between 20.4
percent (%) and 154.2 %. These results relate to wet unit rates ranging between 47.9 pef
and 135.8 pef. The average wet unit weight of the sediments was 98.9 pcf with an
average moisture content of 69.7 %. Test results indicated an average saturation of the
pore space of 95.3 %,

Atterberg Limits

Atterberg limits measure the plasticity of the soil. Results are provided as a moisture
content that the soil becomes plastic and liquid. Of the 15 samples submitted for
Atterberg Limits, 7 of the samples were determined to be non-plastic (NP). The 8
samples determined to be plastic had plasticity indexes (the difference in moisture
content between the liquid limit and the plastic limit [PI]) ranging between 7% and 19%,
indicating moderately plastic soils.

Grain Size Distributions

All 15 of the samples submitted were tested for grain size distribution through
hydrometer. None of the samples contained any gravel. The percent of sand (P4 / R200)
ranged between 21.8% and 68.7% with an average of 45.1%. The percentage of fines
(P200) ranged between 31.3% and 78.2% with an average of 54.9%. Based on the
hydrometer results, the majority of the fines contained in the sediment samples consisted
of silts, with the silt contents ranging between 23.3% and 75.2% with an average of




43.9%. The fraction of the fines attributed to clay ranged between 8.0% and 21.9% with
an average of 11.8%. With the exception of Sediment Sample 015 which was classified
as a clay, the remainder of the samples were either classified as a silt or a sand using the
Unified Soil Classification System (USCS).

Modified Proctor

Modified proctor tests were performed on 12 of the 15 samples submitted. The modified
proctor test is utilized to identify the maximum dry unit weight of soil that can be
obtained under controlled compaction procedures at an optimal moisture content.
According to the results provided, the maximum dry unit weight {proctor value) ranged
between 79.6 pef and 117 pef with an average of 96.3 pcf. These proctor values were
obtained at optimum moisture contents ranging between 10.8% and 17.4% with an
average of 15.2%.

Unconfined Compressive Strength

Unconfined compressive strength tests were performed on 3 of the samples submitted.
Unconfined compressive strength ranged between 98 pounds per square foot (PSF) and
214 psf with shear strengths ranging between 49 psf and 107 psf at approximately 13 %
to 15 % strain at failure.

One-Dimensional Consolidation

One-dimensional consolidation tests were performed on 5 of the samples submitted. In
general, the consolidation tests increased the dry density by between 3.8 pcf and 21.1 pef,
increased the wet density by between 5 pcf and 12.54 pcf and decreased the void ratio by
between 0.12 and 1.955.

 One-Dimensional Settlement

‘One-dimensional settlement tests were performed on 5 of the samples submitted. Results
of the tests indicated settlements ranging between 0.02 and 0.19 percent.

Conclusions

Based on the results of the geotechnical tests performed to date, we conclude that in
general the sediments are nearly 100% saturated in their natural state. On average the in-
place sediments have a wet density of 98.9 pcf with an average moisture content of 69.7
%, resulting in an average dry density of 63.7 pcf. Based on the modified proctor results,
at an average optimal moisture content of 15.2%, the sediments can be compacted to an
average 110.9 pcf wet density. Assuming that the sediments will free drain to

. approximately the optimal moisture content and that compaction to.90% of the modified
proctor value could be achieved with minimal effort, the volume of the sediments would
be reduced by approximately 27% as compared to the in-place volume.




Lo

Itis not possible to calculate the reduction in volume due to free draining at 24 and 48
hours with the information obtained. However, this type of test can be designed and
performed as part of the second phase of geotechnical testing. An attempt can then be

made to correlate the results of the free-draining test to the existing data obtained from
the first phase of testing.




Summary of Shelby Tube raboratory Test Results

Project: PRS - Sheybogan Test No.: 1003001319 & 1003001320

Client: URS Date Received: 11/6/2003 & 11/10/2003
Date Revised: 1/9/2004
Test Result
Water Dry Unit Liquid Plastic  Plasticity
Boring Sample Depth USCS Content Weight Limit Limit index Gravel Sand Fines
No. No. (ft) Visual Description (%) (pcf) (%) (%) (%) (%) (%) {%)
SED 001 Dark gray silty SAND with organics SM 55.7 60.0 NP NP NP 0.0 63.0 37.0
SED 002 Dark gray SILT, some sand with organics ML 154.2 e NP NP NP 0.0 24.8 75.2
SED 003 Dark gray silty SAND with organics ~ SM 52.3 65.7 NP NP NP 0.0 65.0 35.0
SED 004 Dark gray sandy SILT with organics ML 40.0 75.7 41 30 11 0.0 37.6 62.4
SED 005 Dark gray sandy SILT with organics ML 57.6 67.7 52 38 14 0.0 30.1 69.9
SED 006 Dark gray sandy SILT with organics  MH 103.4 40.3 49 33 16 0.0 34.6 65.4
SED 007 Dark gray silty SAND with organics  SM 54.2 77.8 NP NP NP 0.0 63.7 36.3
SED 008 Dark gray SILT, some sand with organics ~ MH 20.4 73.5 58 39 19 0.0 26.8 73.2
SED 009 Dark gray silty SAND with organics SC-SM 315 103.3 26 19 7 0.0 64.0 36.0
SED 010 Dark gray silty SAND with organics ~ SM 53.6 31.2 NP NP NP 0.0 68.7 31.3
SED 011 Dark gray sandy SILT with organics ML 90.6 46.9 NP NP NP 0.0 47.3 52.7
SED 012 Dark gray silty SAND with organics  SM 77.3 56.4 NP NP NP 0.0 84.2 35.8
SED 013 Dark gray sandy SILT with organics ML 82.6 51.0 49 34 " 15 0.0 324 67.6
SED 014 Dark gray sandy SILT with organics  MH 1455 356 51 36 15 0.0 33.0 67.0
SED 015 Dark gray lean CLAY, some sand w/ organics ~ CL 26.8 106.2 26 15 11 0.0 21.8 78.2

GeoTest

File: Summary of Shelby Tube Samples 11-6-03 Vilzif\sill; 1§t{h 53:?‘2626?;

Date Prepared:_1i8/2004
Reviewed By:b Page 1of1 414-321-TEST



Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 63.0 27.7 93
SIEVE PERCENT SPEC.* PASS? Soll Description
SIZE FINER PERCENT | (X=NO} Dark gray silty SAND, with organics
#4 100.0
#10 99.3
oo g
- Atterberq Limits
#60 883 = = -
ﬁ%ﬁg ggg PL= NP LL= NP Pl= NP
: : Coefficients
#200 370 Dgs= 0227  Dgg= 0.130 Dso= 0.104
D3p= 0.0587 D45= 0.0130 D1p= 0.0057
Cy= 22.99 Cc= 4.66
Classification
USCS= sM AASHTO=
Remarks
Tested By: NL
Checked By:
Reviewed By: =5 ="
¥ (no specification provided)
Sample No.: SED 001 Source of Sample: 1003001319 Date: 12/12/03
Location: Elev./Depth:
Client: URS
G e OT e st Project: PRS - Sheboygan
Project No:  062-005 Plate




Particle Size Distribution Report
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500 100 10 E 0.1 0.01 6.061
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT { % CLAY
0.0 0.0 24.8 75.2
SIEVE PERCENT SPEC." PASS? Soil Descrjgﬂon
SIZE FINER PERCENT | (X=NO) Dark gray SILT, some sand with organics
#4 100.0
#10 99.9
mooa ,
2 Atterberg Limits
#60 89.8 = = =
g%gg ?,5}'2 PL= NP LL= NP Pi= NP
#200 752 Decc Coefficients _
g5= 0.193 Dgp= Dgp=
D3g= D15= D1g=
Cu= Cc=
Classification
USCS= ML AASHTO=
Remarks
Tested By: NL.
Checked By:
Reviewed By:
" (no specification provided)
Sample No.: SED 002 Source of Sample: 1003001319 Date: 12/12/03
Location: Elev./Depth:
Client: URS
G e oT e St Project: PRS - Sheboygan
Project No: 062-005 Plate




Particle Size Distribution Report
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500 700 10 T 0.1 0.01 0.007
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SULT % CLAY
0.0 0.0 65.0 26.2 8.8
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Dark gray silty SAND, with organics
#10 100.0
#20 99.2
feo | %83
. Atterberg Limits
#100 58.6 - = =
%140 141 PL= NP LL= NP Pl= NP
#200 35.0 é:oefﬁcients
Dgs= 0.303 60= 0.135 Dgg= 0.123
D3g= 0.0592 D45= 0.0142 Dqo= 0.0062
C= 24.92 Cc= 3.64
Classification
USCS= SM AASHTO=
Remarks
Tested By: NL
Checked By:
Reviewed By+==——2—">5—
* (no specification provided)
Sample No.: SED 003 Source of Sample: 1003001319 Date: 12/12/03
Location: Elev./Depth:
Client: URS
G e oT e st Project: PRS - Sheboygan
[ Plate

Project No:  062-005




Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 37.6 49.9 12.5
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT =NO) Dark gray sandy SILT, with organics
#10 100.0
#20 99.6
o )
g Atterberg Limits
#100 81.4 = = =
4140 12 PL= 30 LL= 41 Pl= 11
#200 62.4 Coefficients
Dgs= 0.170 Dgg= 0.0683 Dgo= 0.0471
D3g= 0.0170 D45= 0.0064 D1g= 0.0040
Cy= 17.02 Ce= 106
Classification
USCsS= ML AASHTO=
Remarks
Tested By: NL
Checked By:
Reviewed By:
* {no specification provided)
Sample No.: SED 004 Source of Sample: 1003001319 Date: 12/12/03
Location: Elev./Depth:
Client: URS
G e OT e S t Project: PRS - Sheboygan
Project No: 062-005 Plate




Part

icle Size Distribution Report
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500 700 30 T XN 0,01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 30.1 57.9 12.0
SIEVE PERCENT SPEC." PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Dark gray sandy SILT, with organics
#10 100.0
#20 99.4
@ ;
. Atterberg Limits
#100 84.5 - — -
£140 771 PL= 38 L= 52 Pi= 14
#200 69.9 Coefficients
Dgs= 0.154 Dgo= 0.0563 Dgo= 0.0440
D3g= 0.0171 D15= 0.0064 D1g= 0.0042
Cy= 1342 Cc= 124
Classlfication
USCs= MH AASHTO=
Remarks
Tested By: NL
Checked By:
Reviewed By:
* (no specification provided)
Sample No.: SED 005 Source of Sample: 1003001319 Date: 12/12/03
Location: Elev./Depth:
Client: URS
G e OT e St Project: PRS - Sheboygan
Project No: 062-005 Plate
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icle Size Distribution Report
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500 100 10 1 6.1 To1 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 34.6 51.7 13.7
SIEVE PERCENT SPEC." PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Dark gray sandy SILT, with organics
#10 100.0
#20 99.3
| g
. Atterberg Limits
#100 80.8 - = -
1140 6 PL= 33 LL= 49 Pl= 16
#200 654 Coefficients
Dgs= 0.177 Dgo= 0.0605 Dgo= 0.0415
Dag= 00130 Dqg= 0.0055 Dio= 0.0039
Cy= 1533 Cc= 081
Classification
USCs= ML AASHTO=
Remarks
Tested By: NL
Checked By:
Reviewed By:
¥ (no specification provided)
Sample No.: SED 006 Source of Sample: 1003001319 Date: 12/12/03
Location: Elev/Depth:;
Client: URS
G e OT e st Project: PRS - Sheboygan
Project No:  062-005 Plate




PERCENT FINER

Particle Size Distribution Report
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500 100 0 T 01 0.01 0,061
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 63.7 28.1 8.2
SIEVE PERCENT SPEC." PASS? Soll Description
SIZE FINER PERCENT | (X=NOQ) Dark gray silty SAND, with organics
#4 1060.0
#10 99.5
2o g
. Atterberg Limits
#60 83.0 = = =
g%gg 225 PL= NP LL= NP Pl= NP
) Coefficients
#200 36.3 Dgs= 0264  Dgg= 0.153 Dsg= 0.119
D3p= 0.0563 Dq5= 0.0135 D40= 0.0063
Cy= 24.15 Cco= 327
Classtfication
USCs= sSM AASHTO=
Remarks
Tested By: NL
Checked By:
Reviewed By:
* (no specification provided)
Sample No.: SED 007 Source of Sample: 1003001319 Date: 12/12/03
Location: Elev./Depth:

Client: URS

G e OT e St Project: PRS - Sheboygan

Project No: 062-0035 Plate




Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 26.8 63.4 9.8
SIEVE PERCENT SPEC.” PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Dark gray SILT, some sand, with organics
#10 100.0
#20 99.5
o ,
. Atterberg Limits
#100 87.5 = p =
¥140 807 PL= 39 LL= 58 Pi= 19
#200 73.2 Coefficients
Dgs= 0.132 Dgg= 0.0556 Dsgp= 0.0460
Dag= 0.0219 Dq5= 0.0073 D4p= 0.0051
Cu= 10.88 Cc=' 1.69
Classification
USCS= MH AASHTO=
Remarks
Tested By: NL
Checked By:
Reviewed By =——=s_—>—
* {no specification provided)

Sample No.: SED 008 Source of Sample: 1003001320 Date: 12/12/03
Location: Elev./Depth:
Client: URS

G e OT e St Project: PRS - Sheboygan
Project No: 062-005 Plate




Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 64.0 235 12.5
SIEVE PERCENT SPEC." PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Dark gray silty SAND, with organics
#4 100.0
#10 97.9
2 ,
. Atterberg Limits
#60 70.6 = = =
ﬁ}ﬁg 28% PL= 19 LL= 26 Pl= 7
. Coefficlents
#200 36.0 Dgs= 0.367 Dgo= 0.197 Dsg= 0.153
Dap= 0.0377 D15= 0.0073 D4o= 0.0037
Cy= 5278 Ce= 194
Classification
UsCs= SC-SM AASHTO=
Remarks
Tested By: NL
Checked By:
Reviewed By: éﬁa’
* {no specification provided)
Sample No.: SED 009 Source of Sample: 1003001320 Date: 12/12/03
Location: Elev./Depth:
Client: URS
G e OT e st Project: PRS - Sheboygan
Project No: 062-005 Plate




Particle Size Distribution Report
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500 100 10 1 0.1 .01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 68.7 23.3 8.0
SIEVE PERCENT SPEC." PASS? Soil Descr}gﬂon
SIZE FINER PERCENT | (X=NO) Dark gray silty SAND, with organics
#4 100.0
#10 99.7
oo g
; Atterberg Limits
#60 60.4 = = =
z%gg f«i’?i PL= NP LL= NP Pl= NP
: Coefficients
#200 313 Dgs= 0513  Dgg= 0247 .~ Dsg= 0.169
D3g= 0.0679 D15= 0.0160 D10= 0.0071
Cy= 34.88 Cc= 2.64
Classification
USCS= SM AASHTO=
Remarks
Tested By: NL
Checked By:
Reviewed By: <=5 —=>—
* (no specification provided)

Sample No.: SED 010 Source of Sample: 1003001320 Date: 12/12/03
Location: Elev./Depth:
Client: URS

G e OT e St Project: PRS - Sheboygan
l_ Project No:  062-005 Plate




Particle Size Distribution Report
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500 100 10 ' 0.1 0,01 0,001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 47.3 43.2 9.5
SIEVE PERCENT SPEC." PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Dark gray sandy SILT, with organics
#10 100.0
#20 99.8
| ;
- Atterberg Limits
#100 76.3 = = =
%140 63.0 PL= NP LL= NP Pl= NP
#200 52.7 Coefficients
Dgs= 0.186 Dgp= 0.0965 Dgo= 0.0684
Dap= 0.0282 D15= 0.0078 D10= 0.0053
Cy= 1834 Ce= 1.57
Classification
USCS= ML AASHTO=
Remarks
Tested By: NL
Checked By:
Reviewed By: %2"
* (no specification provided)
Sample No.: SEDO011 Source of Sample: 1003001320 Date: 12/12/03
Location: Elev./Depth:
Client: URS
G e oT e St Project: PRS - Sheboygan
Project No: 062-005 Plate




Particle Size Distribution Report
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500 700 70 1 ‘ 0.4 .01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 64.2 26.5 9.3
SIEVE PERCENT SPEC.” PASS? Soll Description
SIZE FINER PERCENT | (X=NOj) Dark gray silty SAND, with organics
#10 100.0
#20 993
w3 :
- Atterberg Limits
#100 60.3 = o -
%140 440 PL= NP LL= NP Pi= NP
#200 35.8 Coefficients
Dgs= 0234 Dgo= 0.149 Dsgo= 0.121
D3p= 0.0533 Dq5= 0.0117 Dqp= 0.0062
Cy= 2425 Cc= 3.09
Clagsification
USCS= SM AASHTO=
Remarks
Tested By: NL.
Checked By:
Reviewed By:éj“?/
¥ (no specification provided)

Sample No.: SED 012 Source of Sample: 1003001320 Date: 12/12/03
Location: Elev./Depth:
Client: URS

G e OT e St Project: PRS - Sheboygan
l Project No:  062-005 Plate




Particle Size Distribution Report
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500 100 10 1 0.1 0.61 06.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 324 54.3 13.3
SIEVE PERCENT SPEC.” PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Dark gray sandy SILT, with organics
#10 100.0
#20 99.7
i | 960
Atterberg Limlits
#100 87.7 - = =
4140 780 PL= 34 LL= 49 Pl= 15
#200 67.6 [()':oefﬁcients
Dgg= 0.135 60= 0.0592 Dsp= 0.0430
933= 0.0143 D1g= 0.0058 D?8= 0.0036
Cy= 1627 Cc= 0.95
Classification
USCS= ML AASHTO=
Remarks
Tested By: NL
Checked By:
Reviewed By: ==—=>-5"
* (no specification provided)
Sample No.: SED 013 Source of Sample: 1003001320 Date: 12/12/03
l.ocation: Elev./Depth:
Client: URS
G e OT e St Project: PRS - Sheboygan
Project No: 062-005 Plate




PERCENT FINER

Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 33.0 30.7 16.3
SIEVE PERCENT SPEC. PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Dark gray sandy SILT, with organics
#10 100.0
#20 98.5
féo 857 '
. Atterberg Limits
#100 79.2 - - -
140 726 PL= 36 LL= 51 Pl= 15
#200 67.0 Coefficients
Dg5= 0.195 Dgo= 0.0467 Dgg= 0.0271
Dag= 0.01067 Dy5= 0.0044 D?8= 0.0029
Cy= 1622 Ce= 085
Ciassification
USCS= MH AASHTO=
Remarks
Tested By: NL.
Checked By:

Reviewed By: < <5——s

* (no specification provided)

Sample No.: SED 014
Location:

Source of Sample: 1003001320

Date: 12/12/03
Elev./Depth:

GeoTest

Client: URS
Project: PRS - Sheboygan

Project No: 062-005

Plate




Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY
0.0 0.0 21.8 56.3 21.9
SIEVE PERCENT SPEC." PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Dark gray lean CLAY, some sand with organics
#10 100.0
#20 99.9
o
g Atterberg Limits
#100 90.7 = — -
#140 839 PL= 15 LL= 26 Pl= 11
#200 782 5 Coefficients
g5= 0.113 Dgo= 0.0423 D5o= 0.0304
D3g= 0.0120 D1s= 0.0022 Dyo=
Classification
UsSCs= CL AASHTO=
Remarks
Tested By: NL
Checked By:
Reviewed By:
¥ (no specification provided)
Sample No.: SED 0I5 Source of Sample: 1003001320 Date: 12/12/03
Location: Elev./Depth:
Client: URS
G e OT e St Project: PRS - Sheboygan
l Project No: 062-005 Plate




Modified Proctor Test Report

Test Results

Maximum Dry Unit Weight, Ibf/ft 113.5
Optimum Water content, % 11.7
150 Oversize Correction
15 Maximum Dry Unit Weight, Ibf/ft’ 1135
Optimum Water Content, % @ 1.7
140 100% Saturation Curves
for Specific Gravity of
135 Specimen Data
130 .
g 280 As Received Water Content, % 55,7
5125 K Liquid Limit NP
o Lo 270 Plastic Limit NP
2 120 / Plasticity Index NP
£ s ’ 2.60 Specific Gravity (Estimated) 2.70
2110 n/'—-“\n ‘_/ % Gravel 0.0
a AR % Sand 63.0
105 s % Fines 37.0
Uscs SM
100
% Oversize 0.0
85 Oversize Sieve No. 4
%0 jon Method D
0 5 10 15 20 25 10 Preparation Metho ry
Procedure Used A
Water Content (%) Type of Rammer Manual
Sample No.: SED 001 Note (1): Corrected for oversize particles in accordance
Description: Dark gray silty SAND with with ASTM D 4718-87.
organics
Specimen Source: Note (2): Assumed 1.5% moisture in oversize portion.
Date Sampled: 6-Nov-03 ‘
Date Received: 6-Nov-03
Test No.: 1003001319 Laboratory Compaction
Project: PRS - Sheboygan Test Report
Project Number: 062-055 ASTM D1557-00
G e ®Te3t Checked By: Reviewed Sy@”rest Date:  10-Dec-03

File: Modified Proctor SED 001

2135 S. 116th Street  West Allis, WI 53227
414-321-TEST 414-321-8359 Fax




Modified Proctor Test Report

130
- 1100% Saturation Curves
125 - [for Specific Gravity of
120 2.80
LK 270

115

—_
—_
o

A./ 2.60

Test Results

Maximum Dry Unit Weight, Ibf/it® 89.9
Optimum Water content, % 17.0

Oversize Correction "
Maximum Dry Unit Weight, Ibf/ft® 89.9
Optimum Water Content, % 17.0

Specimen Data

T o As Received Water Content, % 154.2
S s / Liquid Limit NP
5 . Plastic Limit NP
g 100 Plastlcity Index NP
ot Specific Gravity {(Estimated) 270
5 9
b % Gravel 0.0
o 9 % Sand 65.0
% Fines 35.0
85 - UsCcs SM
80 .
% Oversize 0.0
75 Oversize Sieve No. 4
70 v , Preparation Method Dry
0 5 10 15 20 25 30 {Procedure Used A
Type of Rammer Manual
Water Content (%)
Sample No.: SED 003 Note (1): Corrected for oversize particles in accordance
Description: Dark gray silty SAND with with ASTM D 4718-87.
organics
Specimen Source: Note (2): Assumed 1.5% moisture in oversize portion.
Date Sampled: 6-Nov-03
Date Received: 6-Nov-03
Test No.: 1003001319 Laboratory Compaction
Project: PRS - Sheboygan Test Report
Project Number: 062-055 ASTM D1557-00

Geclest

Reviewed By%‘f est Date: 10-Dec-03

File: Modified Proctor SED 003

2138 8. 116th Street West Allis, Wl 53227
414-321-TEST 414-321-8359 Fax




Modified Proctor Test Report

Test Results

Maximum Dry Unit Weight, Ibffft> 93.2
Optimum Water content, % 12.8
130 T e Oversize Correction !
(] ves
15 " for Specific Gravity of Maximum Dry Unit Weight, Ibf/ft® 93.2
' Optimum Water Content, % @ 12.8
120 2.80
15 K 2.70 _
L / Specimen Data
=110 R - 2.60
2 L As Received Water Content, % 40.0
= 105 - / Liquid Limit 41
=) T Plastic Limit 30
§ 100 Plasticity index 11
= o . Specific Gravity (Estimated) 2.70
S \
2 40 % Gravel 0.0
e % Sand 376
B85 % Fines 62.4
uscs ML
80
% Qversize 0.0
75 Oversize Sieve No. 4
70 .
0 5 10 15 20 25 s |Preparation Method Dry
Procedure Used A
Water Content (%) Type of Rammer Manual
Sample No.: SED 004 Note {1): Corrected for oversize particles in accordance
Description: Dark gray sandy SILT with with ASTM D 4718-87.
organics
Specimen Source: Note (2): Assumed 1.5% moisture in oversize portion.
Date Sampled: 6-Nov-03
Date Received: 6-Nov-03
Test No.: 1003001319 Laboratory Compaction
Project: PRS - Sheboygan Test Report

Project Number: 062-055

ASTM D1557-00

Geslest

Reviewed B@' Test Date:

10-Dec-03

File: Modified Proctor SED 004

2135 6. 116th Street West Allis, Wi 53227
414-321-TEST 414-321-8359 Fax




Modified Proctor Test Report

Test Results

Maximum Dry Unit Weight, Ibf/t® 88.5
Optimum Water content, % 17.4
130 o ize C s (1)
. |100% Saturation Curves versize Correction
105 . {for Specific Gravity of Maximum Dry Unit Weight, Ibf/ft 88.5
Optimum Water Content, % ! 17.0
120 - A 280
115 LK 2.70
’ / Specimen Data
110 Lk 260
g RN As Received Water Content, % 57.6
35'105 . / Liquid Limit 52
o o Plastic Limit 38
§ 100 Plasticity Index 14
2 Specific Gravity (Estimated) 2.70
5 95
e 9 % Gravel 0.0
Q ﬂ % Sand 30.1
85 % Fines 69.9
USCS ML
80
% Qversize 0.0
s Oversize Sieve No. 4
70 : p .
0 5 10 15 20 25 30 reparation Method Dry
Procedure Used A
Water Content (%) Type of Rammer Manual
Sample No.: SED 005 Note (1): Corrected for oversize particles in accordance
Description: Dark gray sandy SILT with with ASTM D 4718-87.
organics
Specimen Source: Note (2): Assumed 1.5% moisture in oversize portion.
Date Sampled: 6-Nov-03
Date Received: 6-Nov-03
Test No.: 1003001319 Laboratory Compaction
Project: PRS - Sheboygan Test Report
Project Number: 062-055 ASTM D1557-00

Checked By:

Reviewed By: % Test Date:

11-Dec-03

File: Modified Proctor SED 005

2135 8. 116th Street West Allis, Wi 53227
414-321-TEST 414-321-B359 Fax




Modified Proctor Test Report

Test Results

Maximum Dry Unit Weight, Ibf/ft® 88.5
Optimum Water content, % 174
130 . L
100% Saturation Curves Oversize Correction
105 -, |for Specific Gravity of Maximum Dry Unit Weight, lbf/ft* 88.5
. Optimum Water Content, % @ 174
120 280
115 K 2.70
o / Specimen Data
<110 K 2.60
8 IR As Received Water Content, % 103.4
5105 / Liquid Limit 49
B e Plastic Limit 33
g 100 Plasticity Index 16
= Specific Gravity (Estimated) 2.70
S 95
o % Gravel 0.0
] 0 0
f/sw % Sand 346
85 % Fines 65.4
USCS ML
80
% Oversize 0.0
75 Oversize Sieve No. 4
70 ‘ .
0 5 10 15 20 25 50 |Preparation Method Dry
Procedure Used A
Water Content (%) Type of Rammer Manual
Sample No.: SED 006 Note (1): Corrected for oversize particles in accordance
Description: Dark gray sandy SILT with with ASTM D 4718-87.
organics
Specimen Source: Note (2): Assumed 1.5% moisture in oversize portion.
Date Sampled: 6-Nov-03 ‘
Date Received: 6-Nov-03
Test No.: 1003001319 Laboratory Compaction
Project: PRS - Sheboygan Test Report
Project Number: 062-055 ASTM D1557-00
G e @Te St Checked By: Reviewed By:%%’est Date: 12-Dec-03

File: Modified Proctor SED 006

2135 S. 116th Street West Allis, Wl 53227
414-321-TEST 414-321-8359 Fax




Modified Proctor Test Report

Test Results

Maximum Dry Unit Weight, Ibf/ft’ 88.5
Optimum Water content, % 17.3
130 0 . c ti {1)
_ [100% Saturation Curves versize Lorreciion
125 . " for Specific Gravity of Maximum Dry Unit Weight, Ibf/ft’ 88.5
i Optimum Water Content, % @ 17.3
120 - 2.80
LK 270
115 . / Specimen Data
8 o As Received Water Content, % 54.2
Ems : / Liquid Limit NP
5 Lo Plastic Limit NP
g 100 , Plasticity Index NP
= h Specific Gravity (Estimated) 2.70
£ 95
2 g0 % Gravel 0.0
o {'ﬂm % Sand 63.7
85 % Fines 36.3
USCsS SM
80
% Oversize 0.0
& Oversize Sieve No. 4
70 .
0 5 10 15 20 25 ag |Preparation Method Dry
Procedure Used A
Water Content (%) Type of Rammer Manual
Sample No.: SED 007 Note (1): Corrected for oversize particles in accordance
Description: Dark gray silty SAND with with ASTM D 4718-87.
organics
Specimen Source: Note (2). Assumed 1.5% moisture in oversize portion.
Date Sampled: 8-Nov-03
Date Received: 8-Nov-03
Test No.: 1003001319 Laboratory Compaction
Project: PRS - Sheboygan Test Report
Project Number: 062-055 ASTM D1557-00

Checked By:

Reviewed By: %

9-Dec-03

File: Modified Proctor SED 007

2135 5. 116th Street West Allis, Wi 53227
414-321-TEST 414-321-8359 Fax




Modified Proctor Test Report

Test Results

Maximum Dry Unit Weight, Ibfrit® 79.6
Optimum Water content, % 16.5
130 . .
. {100% Saturation Curves Oversize Correction W
105 -, |for Specific Gravity of Maximum Dry Unit Weight, Ibf/ft’ 79.6
Optimum Water Content, % 16.5
120 - 2.80
oK 2.70
115 A Specimen Data
<110 / 260
g A As Received Water Content, % 204
%’105 : / Liquid Limit 58
= Plastic Limit 39
g 100 Plasticity index 19
= Specific Gravity (Estimated) 2,70
c
S 95
e 90 % Gravel 0.0
Q % Sand 26.8
85 % Fines 73.2
USCS MH
80 ]
% Oversize 0.0
75 Oversize Sieve No. 4
& ‘ ' | | Preparation Method D
0 5 10 15 20 25 30 |l reparation Wietho Y
Procedure Used A
Water Content (%) Type of Rammer Manual
Sample No.: SED 008 Note (1). Corrected for oversize particles in accordance
Description: Dark gray SILT, some sand with ASTM D 4718-87.

Specimen Source:

with organics

Note (2). Assumed 1.5% moisture in oversize portion.

Date Sampled: 7-Nov-03

Date Received: 10-Nov-03

Test No.: 1003001320 Laboratory Compaction
Project: PRS - Sheboygan Test Re pOI't

Project Number: 062-055 ASTM D1557-00

Checked By:

Reviewed By:%%st Date:

11-Dec-03

File: Modified Proctor SED 008

2135 S. 116th Street  West Allis, Wl 53227
414-321-TEST 414-321-8359 Fax




Modified Proctor Test Report

Test Results

Maximum Dry Unit Weight, Ibf/ft® 117.0
Optimum Water content, % 10.8
130 100% Saturation Curves Oversize Correction o
125 - " [for Specific Gravity of Maximum Dry Unit Weight, Ibf/ft’ 117.0
Optimum Water Content, % @ 10.8
120 - 280
115 K 270
' R Specimen Data
110 / 2.60
g SRR As Received Water Content, % 31.5
=105 / Liquid Limit 26
o M Plastic Limit 19
é 100 Plasticity index 7
= Specific Gravity (Estimated) 2,70
5 9%
2 %0 % Gravel 0.0
o % Sand 64.0
85 % Fines 36.0
USCS SC-SM
80
% Oversize 0.0
75 Oversize Sieve No. 4
70 : : )
0 10 15 20 25 50 |Preparation Method Dry
Procedure Used A
Water Content (%) Type of Rammer Manual
Sample No.: SED 009 Note (1): Corrected for oversize particles in accordance
Description: Dark gray sifty SAND with with ASTM D 4718-87.
organics
Specimen Source: Note (2): Assumed 1.5% moisture in oversize portion.
Date Sampled: 7-Nov-03 '
Date Received: 10-Nov-03
Test No.: 1003001320 Laboratory Compaction
Project: PRS - Sheboygan Test Report
Project Number: 062-055 ASTM D1557-00

Geclest

Checked By:

Reviewed By:%—?est Date:

89-Dec-03

File: Modified Proctor SED 009

2135 8. 116th Street  West Allis, Wi 53227
414-321-TEST 414-321-8359 Fax




Modified Proctor Test Report

Test Results

Maximum Dry Unit Weight, Ibf/ft* 108.0
Optimum Water content, % 14.0
130 T o R Oversize Correction "
125 =" |for Specific Gravity of Maximum Dry Unit Weight, Ibf/ft’ 109.0
Optimum Water Content, % @ 14.0
120 - L 280
s i /2.70 Specimen Data
110 LK 2.60
a ,ﬂ""\ o As Received Water Content, % 53.6
E 105 - N / Liquid Limit NP
k= f ' Plastic Limit NP
§ 100 Plasticity Index NP
= Specific Gravity (Estimated) 2.70
5 %
& a0 % Gravel 0.0
a % Sand 68.7
85 % Fines 31.3
uscs SM
80 -
% Oversize 0.0
75 Oversize Sieve No. 4
70 , .
0 5 10 15 20 25 30 Preparation Method Dry
Procedure Used A
Water Content (%) Type of Rammer Manual
Sample No.: SED 010 Note (1}: Corrected for oversize particles in accordance
Description: Dark gray silty SAND with with ASTM D 4718-87.
organics
Specimen Source: Note (2} Assumed 1.5% moisture in oversize portion.
Date Sampled: 7-Nov-03 ‘
Date Received: 10-Nov-03
Test No.: 1003001320 Laboratory Compaction
Project: PRS - Sheboygan Test Report
Project Number: 062-055 ASTM D1557-00

Checked By:

9-Dec-03

File; Modified Proctor SED 010

Reviewed By:%“’r est Date:

2135 5. 116th Street  West Allis, W1 53227
414-321-TEST 414-321-8358 Fax




Modified Proctor Test Report

Test Results

Maximum Dry Unit Weight, Ibf/it® 101.3
Optimum Water content, % 174
130 T T PP Oversize Correction ")
125 - _{for Specific Gravity of Maximum Dry Unit Weight, Ibf/ft® 101.3
: Optimum Water Content, % @ 17.4
120 - 2.80
K 270
15 o / Specimen Data
£ 110 -k 2.60
2 . As Received Water Content, % 90.6
=105 * / Liquid Limit NP
o o Plastic Limit NP
§ 100 Plasticity Index NP
= Specific Gravity (Estimated) 2.70
& .
5 95
[l % Gravel 0.0
a % Sand 473
85 % Fines 52.7
Uscs ML
80 -
% Oversize 0.0
75 Oversize Sieve No. 4
70 ‘ .
0 5 10 15 2 95 3o |Preparation Method Dry
Procedure Used A
Water Content (%) Type of Rammer Manual
Sample No.: SED 011 Note {1): Corrected for oversize particles in accordance
Description: Dark gray sandy SILT with with ASTM D 4718-87.
organics
Specimen Source; Note (2): Assumed 1.5% moisture in oversize portion.
- |Date Sampled: 7-Nov-03
Date Received: 10-Nov-03
Test No.: 1003001320 Laboratory Compaction
Project: PRS - Sheboygan Test Report
Project Number: 062-055 ASTM D1557-00

Checked By:

Reviewed By: %T@st Date:

11-Dec-03

File: Modified Proctor SED 011

2135 8. 116th Street  West Allis, Wl 53227
414-321-TEST 414-321-8359 Fax




Modified Proctor Test Report

Test Results

Maximum Dry Unit Weight, Ibffft* 101.8
Optimum Water content, % 14.0
130 0% B Oversize Correction "
125 . - |for Specific Gravity of Maximum Dry Unit Weight, Ibf/ft* 101.8
‘ Optimum Water Content, % 14.0
120 - 2.80
115 - \ K e Specimen Data
£ 110 / 2.60
8 C As Received Water Content, % 77.3
= 105 - / Liquid Limit NP
=) ‘~‘ Plastic Limit NP
2 100 f“l& Plasticity Index NP
= Specific Gravity (Estimated) 2.70
£ % :
2 o % Gravel 0.0
e % Sand 64.2
85 % Fines 35.8
USscs SM
80
% Qversize 0.0
[Eh Oversize Sieve No. 4
70 ; : ; , )
0 5 10 15 20 25 30 |Preparation Method Dry
Procedure Used A
Water Content (%) Type of Rammer Manual
Sample No.: SED 012 Note {1): Corrected for oversize particles in accordance
Description: Dark gray silty SAND with with ASTM D 4718-87.
organics
Specimen Source: Note (2). Assumed 1.5% moisture in oversize portion.
Date Sampled: 7-Nov-03
Date Received: 10-Nov-03
Test No.: 1003001320 Laboratory Compaction
Project: PRS - Sheboygan Test RQpOI‘t
Project Number: 062-055 ASTM D1557-00

Geclest

Reviewed By: %—-’f est Date:

9-Dec-03

File: Modified Proctor SED 012

2135 8. 116th Street  West Allis, Wi 53227
414-321-TEST 414-321-8359 Fax




Modified Proctor Test Report

Test Results

Maximum Dry Unit Weight, Ibf/ft* 84.2
Optimum Water content, % 16.5
130 - |100% Saturation Curves Oversize Correction o
125 - . |for Specific Gravity of Maximum Dry Unit Weight, Ibf/ft* 84.2
Optimum Water Content, % @ 16.5
120 - ‘ 2.80
N 270
15 - NN / Specimen Data
110 BN 260
g R As Received Water Content, % 82.6
=105 o / Liquid Limit 49
o Plastic Limit 34
2 100 Plasticity Index 15
= o Specific Gravity (Estimated) 2.70
o
2 g9 % Gravel 0.0
Q % Sand 32.4
85 % Fines 67.6
e uscs ML
80
% Oversize 0.0
s Oversize Sieve No. 4
70 0 5 10 15 20 25 50 |Preparation Method Dry
Procedure Used A
Water Content (%) Type of Rammer Manual
Sample No.: SED 013 Note (1): Corrected for oversize particles in accordance
Descriptidn: Dark gray sandy SILT with with ASTM D 4718-87.
organics
Specimen Source: Note (2); Assumed 1.5% moisture in oversize portion.
Date Sampled: 7-Nov-03 '
Date Received: 10-Nov-03
Test No.: 1003001320 Laboratory Compaction
Project: PRS - Sheboygan Test Re pOTt
Project Number: 062-055 ASTM D1557-00

Checked By:

Reviewed By:%—

+Pest Date: 10-Dec-03

File: Modified Proctor SED 013

2135 8. 116th Street West Allis, W1 53227
414-321-TEST 414-321-8359 Fax
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A-3 Distribution List

Pollution Risk Services, LLC (PRS) has the responsibility to ensure that appropriate project personnel
receive a copy of this Quality Assurance Project Plan (QAPP) and any updates, so as to have the
most current approved version of the QAPP at all times.

To accomplish this, PRS will maintain the QAPP distribution list (see below). This QAPP is bound in
a three-ring binder. Dated updates will be provided to those on the distribution list with instructions to
discard the out-dated pages and replace them with the updates provided. The QAPP distribution list
is as follows:

o USEPA Pablo Valentin

e WDNR Tom Wentland

o Pollution Risk Services, LLC (PRS) Mark Mather
Brandy Proffitt

Ken Aukerman

e Petro Environmental, LLC Steve Carpenter

e Foth & Van Dyke and Associates, Inc. Steve Laszewski

Jim Hutchison

e Chubb & Son, Inc. Megan Trend

e STL (Chicago, IL) Eric Lang

e Great Lakes Analytical (Buffalo Grove, IL) Debi Lowe
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A.4 Project/Task Organization

PRS, WDNR, and the USEPA have designated a project team for the Sheboygan River and Harbor
Superfund project as shown in Table A-1-1 and in Appendix A of the Remedial Design Work Plan,
Upper River — Phase | and I, Sheboygan River and Harbor Superfund Site, Sheboygan County,
Wisconsin.  This group consists of members representing Pollution Risk Services (PRS), PRS’
Supervising Contractor Foth & Van Dyke (FVD), the Wisconsin Department of Natural Resources
(WDNR), United States Environmental Protection Agency (USEPA), and analytical laboratories.
Overall technical responsibility for conducting the sampling and monitoring activities specified in the
Quality Assurance Project Plan (QAPP) will be by PRS. Project roles and responsibilities are
identified below.

A-41 Management Responsibilities
A-4.1.1 USEPA Project Coordinator

Responsibilities and duties of the USEPA Project Coordinator include the following:

e Track overall progress of the settling defendant's actions in meeting the conditions of the
statement of work and Consent Decree (CD);

e Approval of initial project design and subsequent changes; and,

¢ Communications with the PRS Project Coordinator, WDNR Project Manager, and Supervising
Contractor.

A-4.1.2 WDNR Project Manager

Responsibilities and duties of the WDNR Project Manager include the following:
e Provide WDNR review for overall project activities;

¢ Monitor progress of project activities; and,

e Communications with other WDNR project personnel.

A-4.1.3 PRS Project Coordinator

The responsibilities of the PRS Project Coordinator include the following:

e Within the parameters of the CD will define the work to be supervised and directed by the
Supervising Contractor;

e Perform all administrative and decision-making activities, as well as provide necessary
authorizations related to the project on behalf of PRS;

e Assure that all activities are performed in accordance with the requirements of applicable federal
and state laws, regulations, and applicable or relevant and appropriate requirements (ARARS);
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e Assume responsibility for ensuring that its contractors and subcontractors perform the Upper
River Work as defined in the CD;

e Coordination of communications, submittals, and meetings with the USEPA Project Manager,
Supervising Contractor, and WDNR Project Manager and other appropriate project team
members.;

¢ Facilitate coordination of QAPP/FSP production;

¢ Responsible for maintaining the official, approved QAPP;

¢ Obtain all necessary federal or state permits; and

e Maintain contact with the USEPA, WDNR, and Supervising Contractor.

A-4.1.4 Supervising Contractor

Responsibilities of the Supervising Contractor are to perform all tasks as Supervising Contractor as
defined in the CD; this includes but is not limited to the following:

e Assist the Project Coordinator in the preparation, review and/or editing of submittals (plans,
specifications, drawings, reports, contracts, etc.). Function as primary consultant to the Project
Coordinator to verify that all work performed is in accordance with the CD. Review all aspects of
Upper River work to be performed by the Project Coordinator pursuant to Sections VI, VII, and
XIV of the CD are in accordance with the approved project documents, the CD, the existing
Chubb insurance policy, and performed in a manner that is protective of human health and the
environment;

o Establish QA/QC procedures with the laboratory(s); and,

o Receive QC Reports, review and verify QC, prepare QA documentation for field and laboratory
work performed.

A-4.1.5 Remediation Construction Manager
Responsibilities and duties of the Remediation Construction Manager include the following:

e Coordination and communication with PRS Project Coordinator, Supervising Contractor, OSC,
and OSR;

¢ Manage contractor and subcontractors including performance of work in accordance with Upper
River Statement of Work (URSOW), CD, QAPP, Field Sampling Plan (FSP), and Health and
Safety Plan (HASP); and,

¢ Monitor contractor schedules and compliance with URSOW and CD.
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A-4.1.6 Health and Safety Manager

Responsibilities and duties of the Health and Safety Manager include the following:

e Coordination and communication with PRS Project Coordinator, Supervising Contractor,
Remediation Construction Manager and subcontractors regarding all health and safety issues;

¢ Implement requirements of the HASP;
A-4.1.7 Engineering & Design Manager
Responsibilities of the Engineering & Design Manger include the following:

e Coordination and communication with PRS Project Coordinator, Supervising Contractor, OSC,
and OSR;

o Review project design data to confirm compliance with Quality Assurance/Quality Control
(QA/QC) criteria set forth by CD, URSOW, Work Plans, and the QAPP/FSP;

e Assist PRS Project Coordinator and Supervising Contractor with design aspects of the project;
and

e Oversee the design portions of the project.
A-4.2 QA Responsibilities
A-4.2.1 QA Manager
Responsibilities and duties of the Project Quality Assurance (QA) Manager include the following:
o Ensure QA/QC requirements outlined in QAPP/FSP are followed; and,

e Document and approve any deviation from the QAPP/FSP, transmit changes to the project team,
and where possible obtain prior approval of changes from the OSC and OSR.

A-4.2.2 USEPA Quality Assurance Reviewer
Responsibilities and duties of the USEPA Quality Assurance Reviewer (QAR) include the following:
¢ Review and approval of the project QAPP; and,
¢ Reviewing and evaluating analytical field and laboratory procedures.
A-4.2.3 Independent Data Validator
Responsibilities of the Independent Data Validator include the following:

¢ Review laboratory data to confirm compliance with QA/QC criteria set forth by USEPA and in the
QAPP/FSP;
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o Prepare QA/QC (validation) reports at an agreed to frequency for incorporation into the Final
Report; and

¢ Communicate to the QA Manager immediately if serious QC issues are observed in the data
quality. Serious issues are those that require rejection of analytical data.

A-4.3 Field Responsibilities
A-4.3.1 Project Field Team Leader
The Project Field Team Leader has the responsibility for completion of the field activities in
accordance with the appropriate QAPP, FSP and/or any other applicable documents. The specific
responsibilities of the Project Field Team Leader include the following:
e Coordinate activities at the site;
e Assign specific duties to field team members;
¢ Mobilize and demobilize of the field team and subcontractors to and from the site;

e Direct the activities of the subcontractors on site;

e Resolve any logistical problems that could potentially hinder field activities such as equipment
malfunctions or availability, personnel conflicts, or weather dependent working conditions;

¢ Implement field QC including issuance and tracking of measurement and test equipment; the
proper labeling, handling, storage, shipping, and chain-of-custody procedures used at the time of
sampling; and control and collection of all field documentation;

e Determine if a sample location must be moved and if so, communicating this decision to the
appropriate personnel; and

o Assist with report preparation.
A-4.3.2 Project Field Team Staff

The Project Field Team Staff report directly to the Project Field Team Leader. The responsibilities of
the field team include:

Collect samples, conduct field measurements, and decontaminate equipment according to
documented procedures stated in the program QAPP and the field Standard Operating Procedures
(SOPs);

Verify that field instruments are properly operated, calibrated, and maintained, and that adequate
documentation is kept for all instruments;

Collect the required QC samples and thoroughly document QC sample collection;
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Ensure that field documentation and data are complete and accurate; and,
Communicate any nonconformance or potential data quality issues to the Project Field Team Leader.
A-44 Laboratory Responsibilities
Overall responsibilities and duties of the laboratories include the following:
e Perform sample analyses and follow associated laboratory QA/QC procedures;
e Supply sample containers and shipping cartons;
e Maintain laboratory custody of samples; and,
o Adhere to all protocols in the QAPP/FSP.
A-44.1 Laboratory Project Managers
The responsibilities and duties of the Laboratory Project Managers include the following:

e Serve as primary communication link between the project team, sampling personnel, and
laboratory technical staff;

e Monitor workloads and ensure availability of resources; and,

o Verify final analytical data prior to transmittal to the Supervising Contractor and Independent Data
Validator.

A-4.4.2 Laboratory Quality Assurance Managers

The responsibilities and duties of the Laboratory Quality Assurance Manager (QA Manager) include
the following:

o Ensure that laboratory follows the project specific QAPP;

e Oversee the quality assurance aspects of the data;

o Oversee preparation of analytical reports; and

e Supervise in-house chain-of-custody.

A-45 Special Training Requirements/Certification

Personnel working on-site and who may potentially come in contact with hazardous waste are
required to have 40-hour Hazardous Waste Site (Hazwoper) worker training in accordance with 29
Code of Federal Regulation (CFR) 1910.120. Personnel are also required to be current with their

annual 8-hour Hazwoper refresher training in accordance with 29 CFR 1910.120. The Health and
Safety Manager is responsible for verifying that all personnel working on site have the required
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training. A person with Competent Person and Occupational Safety and Health Administration
(OSHA) 8-hour Site Supervisor Training will be on Site during the completion of the work.

Individuals involved in the shipment of hazardous materials are required to have Department of
Transportation (DOT) Hazardous Materials (Hazmat) shipper training in accordance with 40 CFR 172
Subpart H.

Any individual who has the potential to encounter or handle hazardous materials must have Hazard
Communication training in accordance with 29 CFR 1910.1200.

At least one person on each team will be certified in First Aid.

Copies of the certificates for the training required above must be filed on-site for each individual
working at the site.

A-4.6 Project Organization Chart

A project organization chart is included as Figure 1 of this QAPP.
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PROJECT ORGANIZATION

TABLE A-1-1

Affiliation Name Title Responsibilities Telephone
USEPA Pablo Valentin USEPA Project Section A-4 312-353-2886
Coordinator
USEPA Richard Byvik | Do A Quallty Assurance | g i a4 312-353-3114
Reviewer
WDNR Tom Wentland WDNR Project Manager Section A-4 920-892-8756
PRS Ken Aukerman Project Coordinator Section A-4 513-489-2793
Foth & Van Dyke Steve Laszewski Supervising Contractor Section A-4 920-496-6823
Petro Environmental, LLC | Steve Carpenter E?;Zgﬁ“on Construction Section A-4 513-489-6789
Foth & Van Dyke Janis Kesy Health & Safety Manager Section A-4 920-496-6819
PRS Dan Duffy Engineering and Design | ¢, i A4 513-489-2793
Manager
Foth & Van Dyke Jim Hutchison QA Manager Section A-4 920-496-6813
M.A. Kuehl Co. Marcia Kuehl Independent Data Validator | Section A-4 920-469-9113
TBD TBD Field Team Leader Section A-4 TBD
STL .
Richard Mannz _ 208-534-5200
Laboratory Project .
Manager(s) Section A-4
Great Lakes (TestAmerica g 1-800-344-5759
- TBD
Analytical)
STL
Donna McCarthy 708-534-5200
Laboratory QA Manager(s) | Section A-4
Great Lakes (TestAmerica TBD 1-800-344-5759

Analytical)

TBD — To Be Determined
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A-5 Problem Definition/Background Information

This Quality Assurance Project Plan (QAPP) contains detailed quality assurance/quality control
(QA/QC) procedures to be utilized for all work activities associated with “treatability, design,
compliance, disposal and monitoring samples”, including, but not limited to sampling and analysis of
sediment, soils, waters (surface and ground), turbidity, air, overburden material (Armored Areas) and
de-watered dredged material (DDM) in conjunction with the Upper River Work portion of Sheboygan
River and Harbor Superfund Site (Figure 2). This project will be performed by Pollution Risk Services,
LLC, (PRS), pursuant to the Consent Decree (lodged on May 7, 2003). In accordance with “EPA
Requirements for QAPP’s (QA/R-5)" (EPA/240/B-01/003, March 2001) and “Guidance for Quality
Assurance Project Plans (QA/G-5)" (EPA/600R-98, February 1998), the purpose of this QAPP is to
document the planning, implementation, and assessment procedures and how specific QA/QC
activities will be applied during the various work activities involved in this project. This QAPP was
also prepared in accordance with the Region 5 Instructions on the Preparation of A Superfund
Division Quality Assurance Project Plan (June 2000) and demonstrates conformance to Part B
requirements of ANSI/ASQC E4-1994.

A-5.1 Overview/Problem Definition

Potential sources of Polychlorinated Bi-phenyl (PCB) contaminated media exist at the Tecumseh
Products Company (TPC) Plant Site as identified during previous investigations of the Site. These
sources will have an on-going impact to the Sheboygan River if left unmanaged. Additionally,
Armored Areas, Near-Shore sediments, Upper River Soft Sediments, and Floodplain soils must be
re-characterized to determine the current level of PCB contamination associated with and within the
river and provide an estimate of contaminant/sediment removal volumes for effective remedial action.

The overall objective of the monitoring program for the Sheboygan River and Harbor Superfund Site
project, as more fully described herein and in the Upper River Statement of Work (URSOW), is to
determine whether the investigative, re-characterization, and remedial action objectives as set forth in
the CD and URSOW are met, and to monitor the effectiveness of the work described in the
CD/URSOW. Individual components of the program seek to provide data on the effectiveness of the
investigation and remedial action concerning the Plant Site and Source Materials, re-characterization
of Upper River Soft Sediments and Floodplains, excavation, dredging and/or capping operations,
installation of a groundwater monitoring/interceptor trench, proper disposal of excavated/dredged
materials (i.e., Toxic Substance Control Act (TSCA) vs. non-TSCA material), re-use for stabilization
or disposal of overburden material from Armored Areas, and to ensure environmental controls of the
system are properly in place (i.e., turbidity and surface water monitoring, air monitoring, and
discharge water quality monitoring) during all phases of work.

This QAPP describes necessary QA procedures, QC activities, and other technical activities that will
be implemented during the performance of work associated with this project. This plan documents
the results of this project’s technical planning process, providing in one document a clear, concise,
and complete plan for the environmental data collection and its quality objectives. This plan also
identifies key project personnel responsible for these activities. It includes QA/QC assessment
procedures sufficient for confirming that data of the type and quality needed and expected are
obtained for the following major tasks:

e Phase | — Plant Site and Source Materials remedial action.
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o Phase Il - Upper River Soft Sediments, Armored Areas, Near-Shore Sediments, and Floodplains
re-characterization and remedial action.

This QAPP addresses data collection and quality assurance associated with work activities to be
performed in the field and laboratory. Two analytical laboratories have been selected to support this
project. The laboratories include Severn Trent Laboratories (STL) (Chicago, IL) and Great Lakes
(Test America) Analytical (Buffalo Grove, IL). The laboratories’ Quality Assurance Program (QAP)
Manuals and Standard Operating Procedures (SOPs) associated with the methods of analysis for
this project is provided in Appendix A. This documentation addresses the laboratories’ analytical
methods, laboratory quality control, instrument/equipment testing, maintenance and inspection,
instrument/equipment calibration and frequency, laboratory data management, and laboratory data
reporting procedures. Table A-5-1 provides a general summary of the various samples to be
collected as part of the remedial efforts.

A-5.2 Site Information and Background
The following documents should be referenced for site background information:

e Blasland, Bouck and Lee, Inc. (BBL), Technical Memorandum — External Source Assessment,
November 1999

e BBL, Feasibility Study report, Sheboygan River and Harbor Site, April 1998
e BBL, Alternative Specific Remedial Investigation (ASRI), October 1995

This QAPP is intended to deal with activities associated with the Upper River only. Therefore,
additional details of the downstream sections of the Site are not provided.

To achieve proper source control and to avoid potential recurring impacts from the Tecumseh
Products Company (TPC) plant site (Plant Site), activities in the Upper River will be phased.

e Phase | will address the TPC Plant Site groundwater, riverbank soils, source materials with
significantly elevated polychlorinated biphenyl (PCB) concentrations, and other significant source
areas or preferential pathways identified during the previous investigations of the Plant Site.

e Phase Il will address the remainder of the Upper River remedial action including Armored Areas
(as designated in the final Alternative-Specific Remedial Investigation (ASRI) report (BBL,
1995b)), Near-Shore sediments, Soft Sediments and Floodplains.

Remedial design and remedial action work for the Plant Site and Source Materials (Phase 1) will be
performed concurrently with design for the Armored Areas, Near-Shore Sediments, Soft Sediments
and Floodplains (Phase 1l). Once USEPA has determined that the Phase | remedial design and
remedial action work has been substantially completed, USEPA will send PRS a Notice of
Authorization to Proceed with the Phase Il and remedial action work.

The project schedule is shown in Figure 3.
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TABLE A-5-1

SUMMARY OF DATA TO BE COLLECTED

Sampling for Disposal Parameter(s) | Approximate Number
of Samples
Soil—PH I &I PCBs 100
DDM -PH I PCBs , Percent 62
Solids,
Undrained shear
strength, Grain
size distribution,
Laboratory
consolidation
Groundwater — PH | PCBs & TSS 10
Decontamination Water/Contact Water — PH | PCBs & TSS 10
Overburden Material from Armored Areas — PH I PCBs 14
Sampling for Recharacterization, Confirmation &
Verification
Soil/Sediment—PH | & 11 PCBs/Percent 1556
Solids
Turbidity — PH Il TSS 240
Discharge Water — Wastewater Treatment Plant—PH Il | PCBs & TSS 162
Air Monitoring — PH Il PCBs 25
Sampling for Compliance Monitoring
Sediment PCBs 173/event
Groundwater PCBs 13 — Initial
9 — Semi-annual
Fish Tissue PCBs 150/event

TSS — Total Suspended Solids
PCBs — Polychlorinated biphenyls
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A-6 Project/Task Description

A-6.1 Plant Site and Source Materials Investigation and Control

The remedy for the Plant Site and Source Materials will utilize information from previous
investigations and information gathered during the remedial activity to address the Site. Additional
groundwater monitoring wells and a groundwater monitoring/interceptor trench (GMIT) will be
installed to further define the degree and extent of PCB impacted groundwater at the Plant Site. The
wells at the Plant Site may be used to assess hydrogeologic parameters, including horizontal and
vertical hydraulic gradients. The monitoring well borings and the trench will be used to further assess
the stratigraphy of the subsurface at the Plant Site.

In conjunction with evaluating groundwater to surface water migration, further investigation will be
conducted to identify potential PCB sources to the River, including trenching (GMIT installation) and
an evaluation of existing sewer lines that may act as preferential pathways for PCB migration. As the
sewer lines or discharge conduits are exposed during trenching activity related to the installation of
the groundwater monitoring/interceptor trench, portions of the pipe and surrounding impacted
bedding materials and soil will be removed. Details of the investigation/remediation activities are
presented in the Remedial Design Workplan and the FSP. If PRS determines that there are
additional continuing sources of PCBs to the River as a result of these investigations, remaining
sources from the Plant Site will be removed and/or controlled.

Long-term monitoring of the Plant Site groundwater will be conducted on a semi-annual basis for the
first five years, and then on an appropriate frequency based on the results of the groundwater
investigations. If PRS determines that groundwater at the Plant Site is discharging PCBs to the
Sheboygan River at levels requiring active remediation, a remedy will be implemented as generally
described in the Record of Decision (ROD) to eliminate/control the pathway to the River. This will
include pumping and treatment of water from the GMIT as necessary.

A-6.2 Re-characterization and Removal of Soft Sediment in the Upper River
A-6.2.1 Re-characterization and Designation of Soft Sediment Deposits

Remedial design and remedial action work for the Plant Site and Source Materials (Phase ) will be
performed concurrently with design for the Soft Sediments and Floodplains (Phase Il). The Upper
River Soft Sediments will be re-characterized to document the current locations, surface weighted
average PCB concentration (SWAC), and PCB mass of the soft sediment deposits. Re-
characterization of the soft sediment will consist of sediment probing followed by sediment sampling
and analysis. Consistent with the ASRI, (BBL, 1995b), a soft sediment deposit will be defined as an
area containing a soft sediment thickness of 1 foot or greater as determined by probing. The lateral
extent of the sediment deposits will be determined during recharacterization of the sediments by
probing and sampling as described in the Field Sampling Plan. The goal of the remediation is to
remove 88% of the remaining PCB mass with an expected outcome of < 0.5 parts per million (ppm)
SWAC; therefore, sediment deposits that contribute mass, regardless of size, will be removed if
necessary, to achieve the remediation goals.

Based on the scope of work, additional considerations of soft sediment deposit removal may include:
accessibility of deposits, contributions of particular deposits to mass and SWAC reduction relative to
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the incremental effort needed to address these deposits, and any other relevant factors raised during
recharacterization.

Prior to remediation, PCB mass and SWAC will be recalculated for soft sediment deposits using the
same methodology presented in the Feasibility Study (FS) report (BBL, 1998). Re-characterized soft
sediment deposits will be located using Global Positioning System (GPS), where technically feasible,
in a format acceptable to USEPA, as stated in the URSOW.

Based on the re-characterization, PRS will design a plan for removal of soft sediment deposits that
will result in meeting the ROD goals to 88% PCB mass removal in the Upper River and a resulting
PCB SWAC in the Upper River of < 0.5 ppm.

A-6.2.2 Sediment Removal

Sediment deposits that have been designated for removal as provided above will be removed by
excavating and/or dredging. For clarity and hereafter, dredging shall be defined as the removal of
sediments using a dredge or conventional earthwork equipment. Removal of a soft sediment deposit
will be deemed complete when 3-4 inches, on average, of residual sediment remains in the deposit
as determined by sediment probing after dredging, or after three passes with conventional dredging
equipment (or an equivalent level of effort with alternative dredging equipment), whichever goal is
achieved first. If USEPA determines that achieving these goals in a particular soft sediment deposit
or set of deposits is impracticable or undesirable, USEPA may deem sediment removal complete
when more than 3-4 inches of residual material remains in the deposit or fewer than three dredge
passes have occurred. In consultation with USEPA, PRS may elect to conduct more than three
dredging passes in an attempt to achieve a residual sediment thickness of less than 3-4 inches.

A-6.3 Monitoring Program Components

A brief description of each component of the monitoring program that will be conducted during the
applicable phases of the Upper River work is described below.

A-6.3.1 Plant Site Groundwater

Long-term monitoring of the Plant Site groundwater will be conducted on a semi-annual basis for the
first five years following source removal, and then on a frequency based on the results of the
groundwater monitoring.

A-6.3.2 Evaluation of Sediment Removal

Prior to sediment removal, PRS will define a relationship between PCB mass and sediment volume
for each deposit selected for removal based on the re-characterization data. PRS will use this
relationship and the post-dredging sediment probing data (residual sediment depth) to track
cumulative PCB mass removal as groups of Remedial Management Units (RMUs) are dredged
(grouped by access area, construction season, or another appropriate method) consistent with the
methodology presented in the VSP.

The SWAC is defined as the surface area-weighted average surficial PCB concentration. To
determine the SWAC, PRS will take representative grab samples of residual sediment after dredging
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has been completed in each RMU area, composite these grab samples, and have the composite
sample analyzed to provide the post-dredging SWAC of the deposit consistent with the VSP.

The Upper River SWAC is calculated by first determining surficial PCB concentrations and SWACs
for individual sediment RMUs. Samples will be collected at a frequency of 1 composite comprised of
4 randomly grabbed samples, with those RMU probed locations having residual sediment, per 2700
square feet. RMUs where dredging has removed sediment to hardpan or consolidated material will
be assigned a value of the detection limit (0.017 ppm) as indicated from Table B-4-2. As determined
from RMU Verification Sampling & Calculation of SWAC, WDNR (1/24/2006), RMUs where no
recovery of a sample (unconsolidated material) is obtained with 2 attempts using a Ponar will be
assigned a value of 0.5 parts per million (ppm). If a sample can be collected anywhere in the RMU,
that PCB concentration is used to represent all residual sediment areas in that RMU. The Upper
River SWAC is then determined by summing the individual sediment RMU concentrations and
dividing by the total surface area of sediment RMU within the Upper River area. Each RMU can be
comprised of multiple PCB results, i.e. hardpan (consolidated material), or unconsolidated material
where a sample could or could not be collected. PCB concentration values will be multiplied by the
surface weighted area adjustment they encompass within that RMU. These areas will be calculated
from of the total RMU surface area determined from poling. These steps are summarized below:

1. Determine surficial PCB Concentration (in ppm):

=0.017 ppm (Hardpan), 0.5 ppm (unconsolidated, no sample), x.x ppm (unconsolidated, sample)
2. Determine Surface Weighted Area Adjustment

= Surface area of RMU / 2700

3. Determine RMU SWAC (in ppm)

= RMU Concentration X Surface Weighted Area Adjustment

Example SWAC Calculation for deposit 29, RMU 1 with hardpan (1000 ft?) and RMU 2 with
unconsolidated material , no sample (1700ft%)

Sample PCB Conc. Surface Weighted
Number (ppm) X Area Adjustment = (ppm)
DEP-29-1 0.017 X 0.80 = 0.014
DEP-29-2 0.5 X 0.20 = 0.100

Total = 1.0 0.114

SWAC (DEP 29) = 0.11 ppm PCBs

As stated in the ROD, the goals of the soft sediment response action are to remove at least 88% of
the PCB mass in the Upper River soft sediment deposits and to achieve an Upper River soft
sediment SWAC less than or equal to 0.5 ppm PCBs. As provided for in the CD, PRS may provide
information to USEPA, including but not limited to post-dredging data from a significant number of
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soft sediment deposits addressed under this URSOW, indicating that dredging is not achieving and is
unlikely to achieve an average soft sediment SWAC equal to or less than 0.5 ppm PCBs.

A-6.3.3 Monitoring Turbidity During Sediment Removal

Turbidity monitoring will be performed during dredging activities to assess whether dredging activities
are significantly contributing solids to the river. Turbidity will be measured in nephelometric turbidity
units (NTU’s). Turbidity monitoring will be conducted at two or more locations, one upstream and
one or more downstream at least every four hours during dredging operations. The upstream and
downstream locations will vary as determined by PRS. Monitoring stations will be located to
measure potential impacts due to sediment removal activities. Turbidity will be collected directly from
the river, and will be measured immediately ex-situ.

A trigger and action level of turbidity will be used to inform the dredging contractor when turbidity due
to sediment removal operations is above acceptance criteria. The trigger level for turbidity will be
when the total suspended solids (TSS) measured approximately 500 feet downstream of dredging
activities is 35 parts per million (mg/l) greater than the background TSS concentration measured 150
feet upstream of the dredging activities. The action level for turbidity will be when the total
suspended solids (TSS) measure approximately 500 feet downstream of dredging activities is 70
parts per million greater than the background TSS concentration measured 150 feet upstream. TSS
will be correlated to NTUs using a field turbidity meter. Ten (10) surface water samples from the river
will be collected and analyzed for NTUs using the field turbidity meter in bench test work prior to the
field remedial action implementation. These samples will also be analyzed for TSS and a correlation
curve generated. The field reporting of TSS will be then made by measuring turbidity and using the
correlation curve for TSS estimates. Specific locations for collection of the samples will be
determined in the field during each day of dredging depending on the location of the dredge and
downstream dispersion of the sediment. The downstream sample will be collected at the point that
appears to have the highest levels of turbidity. The upstream sample will be collected at a point that
appears to have the highest levels of turbidity. In the event that there is no noticeable increase in
turbidity at the downstream point, the downstream and upstream samples will be collected at a point
corresponding to the same distance from the shore where dredging is occurring. The samples will be
collected from the river approximately at the midpoint of the water column.

Samples exceeding TSS trigger levels of 35 ppm above background will prompt dredging contractor to
implement Best Management Practices (BMP's). Samples exceeding TSS action levels of 70 ppm above
background will prompt shutdown of dredging operations to evaluate corrective measures for restarting the
process.

A-6.3.4 In River Water Quality Monitoring for PCBs During Dredging

As described in the previous section, if the action level for downstream turbidity is exceeded, then the
cause of the exceedance will be addressed. Corrective actions and/or additional sampling
requirements will be made on a case-by-case basis by agreement between PRS, the USEPA OSC,
and the WDNR. Surface water sampling for PCBs may be conducted, if initial corrective actions are
not sufficient to limit turbidity/sediment re-suspension. Surface water samples will collected at
locations consistent with turbidity monitoring.
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A-6.3.5 Determination of PCBs and Free Liquids for Characterization of Dredged
Dewatered and Overburden (Armored Areas) Material

Dredge Dewatered Material (DDM) will be analyzed for PCBs to determine the landfill disposal
location (TSCA vs. Non-TSCA). DDM will be placed in geotextile tubes of approximately 1,000 cubic
yards (cy) or less. Excavated sediments (Armored Areas and Near-Shore) will be placed in piles of
approximately 250 cubic yards (cy). If the PCB concentration of a pile is >50 ppm (i.e., TSCA
material), the pile will be disposed at an approved out-of-state TSCA waste landfill, or Wisconsin
landfill licensed to receive such TSCA waste. If the PCB concentration of a pile is <50 ppm (i.e., non-
TSCA material), the pile will be disposed of at an approved in-state or out-of-state landfill.

Each geotextile tube is expected to contain 800 to 1,200 cy of sediment. A single composite of five
grab samples will be tested from each geotextile tube, prior to loading out the sediment for transport
to the disposal site. The following laboratory test on these composite samples will be completed:

¢ Analysis for PCB concentration by the analytical laboratory

In addition, all DDM will be field tested for the following parameters at a minimum frequency of one
sample every 500 cubic yards for the first 10,000 cubic yards and then at a rate of one sample every
3,000 cubic yards:

1. Percent solids/moisture content (ASTM D2216 or 2974)
2. Undrained shear strength (ASTM D2573 or D4648)

Laboratory testing for grain size distribution (ASTM D4222) and undrained shear strength (ASTM
D2850 or D4767) will be performed at a frequency of one per 10,000 cubic yards. In addition,
laboratory consolidation test (ASTM D2455) will be performed at a frequency of one per 30,000 cubic
yards.

The SOP for DDM sampling is included in the FSP. This SOP describes the materials and
equipment required; procedures for collecting samples, containerizing samples, preserving sample,
labeling samples and recordkeeping. Table B-1-1 of this QAPP lists the sampling locations,
parameters and rationale. Table A-7-2 of this QAPP contains the quality assurance project plan for
DDM analysis.

A-6.3.6 Determination of PCBs Overburden (Armored Areas) Material

"Overburden” material is described as rocks cobbles and re-deposited sediment overlaying the
sediment deposits in the Armored Areas. “Overburden” material in direct contact with the
contaminated sediments will be sampled to determined PCB concentration per location.
“Overburden” material with concentration less than the detection limit may be used for bank
stabilization. “Overburden” material with concentrations greater than the detection limit will be
disposed at an approved off-site facility. “Overburden” material not in direct contact with
contaminated sediment will not be sampled and may be used for bank stabilization. “Overburden
material with a PCB concentration will be applied to the PCB mass calculation by determination from
weight tickets (tons).
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A-6.3.7 Approach to Sediment PCB Cleanup Confirmatory Sampling

Confirmatory sampling for total PCBs will be performed to determine whether project goals have
been attained. Confirmatory sampling will occur at soft sediment RMUs that have been dredged to
target residual sediment depth and after confirmatory QA sediment probing has been performed. A
representative grab sample of surficial sediments (i.e., 0-4 inches) from each RMU will be collected
and composited for PCB analysis. Details of the sampling procedure are included in the project's
Verification Sampling Plan. The results of the analysis will be used to determine the post-removal
SWAC for that RMU (see Section A-6.3.2 for SWAC Calculation). A database will be established to
track in real time the mass removal and SWAC values as RMUs have been dredged and assess
them to the projects overall objectives.

Pursuant to the URSOW, dredging of each deposit area will proceed until any of the following goals
are met:

o Removal of a soft sediment deposit will be deemed complete when 3-4 inches (or less), on
average, of residual sediment remains in the deposit as determined by sediment probing after
dredging, or after three passes with conventional dredging equipment (or an equivalent level of
effort with alternative dredging equipment), whichever goal is achieved first.

o |If USEPA determines that achieving these goals in a particular soft sediment deposit or set of
deposits is impracticable or undesirable, USEPA may deem sediment removal complete when
more than 3-4 inches of residual material or more remains in the deposit or fewer than three
dredge passes have occurred.

In consultation with USEPA, PRS may elect to conduct more than three dredging passes in an
attempt to achieve a residual sediment level of less than 3-4 inches.

A-6.3.8 Discharge Water Quality Monitoring

Water from sediment dewatering and equipment/personnel decontamination operations will be
collected and treated on-site as required to meet the effluent discharge limitations prior to discharging
to the river. Effluent discharge limitations, if necessary, are anticipated to be monthly averages
established under Wis. Adm. Code NR 106.06(6).

Effluent will be sampled at a rate designated by Wisconsin Pollution Discharge Elimination System
(WPDES) requirements as needed to comply with effluent discharge limitations.

A-6.3.9 Air Monitoring

Prior to loading out DDM from the site, baseline air monitoring/sampling will be performed at selected
points near the dredged material staging area to establish background PCB levels in the air. In
addition, sampling at the staging area during DDM load-out will occur for one week to assess
airborne PCBs.

Air monitoring will be ac