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1 INTRODUCTION

This memorandum presents an estimate of the amount of consolidation settlement
anticipated after placement of capping materials in portions of Onondaga Lake (Lake) (Figure
1). For the purposes of this evaluation, primary and secondary consolidation settlement was
predicted based on the results of consolidation testing performed as part of the Onondaga

Lake Pre-Design Investigations (PDI).

The areas evaluated in this memorandum include Remediation Areas A, B, C, and E.
Capping is also anticipated in Remediation Area D and to a small extent in Remediation Area
F. Settlement estimates for Remediation Area D (the In-Lake Waste Deposit) are presented
in a separate memorandum (Geosyntec 2011). Since the extent of capping planned in

Remediation Area F is limited, separate settlement estimates are not provided for this area.

In each of the Remediation Areas evaluated, the remedial action selected in the Record of
Decision [ROD] includes subaqueous capping, either as a stand-alone remedy or following
initial dredging. The basis of design for the limits and extents of the remedial actions are
detailed in the Capping and Dredge Area and Depth Initial Design Submittal and refined in
the Capping, Dredging, and Habitat Intermediate Design and presented on Figure 1.

The remainder of this memorandum is organized as follows:

« Section 2 — Subsurface Conditions

« Section 3 — Sediment Properties

« Section 4 — Settlement Analysis

« Section 5 — Conclusions

« Figures (see List of Figures)

« Attachment A — Consolidation Test Data Summary
« Attachment B — Example Settlement Calculation

« Attachment C — Summary of Modeling Inputs and Results
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2 SUBSURFACE CONDITIONS

The subsurface conditions used for this analysis in Remediation Areas A, B, C, and E were
based on a review of exploration logs from geotechnical borings and vibracores conducted as
part of the PDI, as well as historical explorations by others. In general, representative
stratigraphic cross-sections were developed for each Remediation Area (including multiple
sections per area, where appropriate) to depict the general subsurface sediment profile. The
separations between stratigraphic layers depicted on these cross-sections have been estimated
based on visual observations denoted on exploration logs and on index tests performed in the
laboratory. These separations are not intended to represent distinct transitions between
layers because sediment types and properties often gradually grade from one layer to another

in a natural deposit.

The subsurface conditions for each Remediation Area are generally described below and are
depicted on Figures 3, 4,5, 7, 8, 10, 11, 12, 14, 15, and 16. In addition, Attachment C
provides a summary of the idealized subsurface stratification assumed for each settlement
analysis case. Explorations advanced indicate a layer containing granular material (e.g. sand
and/or gravel) is present at depth in most of the Remediation Areas. Although the spatial
density of explorations penetrating to these depths is not sufficient to determine with
certainty whether the sand layers are continuous across the entire site, they have been
observed with enough frequency to be accounted for in assessing the drainage paths during
the consolidation analysis, as discussed below. The presence (or absence) of these granular

layers has an effect on the time rate of consolidation, but not on the magnitude of settlement.

Remediation Area A: Figure 2 presents the locations of explorations advanced within
Remediation Area A. Three cross-sections, depicted on Figures 3 (A-A’), 4 (B-B’), and 5
(C-C’), were developed to illustrate the subsurface stratigraphy in Remediation Area A.
The generalized subsurface profile consists primarily of a surface layer of gray silt with
little clay, fine sand, and calcareous material. The gray silt layer is underlain by sand
which is interbedded with clay in some areas, although this deeper stratum was only
observed in some of the deeper nearshore explorations (e.g., 40002, 40003, 40033, and
40036) and one offshore exploration that penetrated deep enough (S305). The thickness
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Subsurface Conditions

of the silt layer appears to be greatest towards shore, at approximately 35 to 40 feet, and
thins offshore to approximately 20 feet thick. In the immediate nearshore region on the
eastern side of Remediation Area A, a surficial deposit of sand with some silt was
observed overlying the silt layer to a depth of approximately 15 feet (see Figures 3 [A-A’]
and 5 [C-C’]). This sand deposit was underlain by the gray silt layer, followed by the clay
and interbedded sand layer observed elsewhere in Remediation Area A, as described
above. Although not observed in explorations in the western half of Remediation Area
A, it is assumed that the sand drainage layer observed in the eastern half (40002, 40003,
S305, etc.) is also present at deeper depths than sampled in the western half. The
presence of interbedded sand layers in the deeper strata is expected to serve as a drainage
layer below the overlying consolidating silt layer (i.e., the silt layer will be doubly

drained).

Remediation Area B: Figure 6 presents the locations of explorations advanced within
Remediation Area B. Two cross-sections illustrating the stratigraphy in Remediation
Area B are presented on Figures 7 (D-D’) and 8 (E-E’). The generalized subsurface profile
consists of a surface layer of Solvay waste ranging in thickness from approximately 5 feet
nearshore and far offshore to more than 25 feet in the central portions (e.g., halfway
between shore and the offshore limit) of Remediation Area B. The Solvay waste layer is
underlain by a layer of silt and clay (Marl). The Marl layer was estimated to be
approximately 25 feet thick based on a deep exploration (30033). This exploration also
indicated that the Marl was underlain by an approximately 11-foot-thick layer of clay,
followed by a silt and fine sand layer (approximately 60 to 70 feet below the mudline)
that is expected to act as a subsurface drainage layer (i.e., consolidation of overlying

layers would be doubly drained).

Remediation Area C: The assumed subsurface conditions in Remediation Area C are
based primarily on borings and cores advanced within the eastern portion of Remediation
Area C, as well as two deep borings (20016 and 20017) advanced along the shoreline of

Remediation Area C but outside of the proposed capping area (see Figure 9). A deep

Cap-Induced Settlement Evaluation January 2011
Onondaga Lake 3 090139-01



Subsurface Conditions

boring from Remediation Area B (30003) was used to create the subsurface profile for the
westernmost cross-section of Remediation Area C. The generalized soil profiles for
Remediation Area C are presented on Figures 10 (F-F’), 11 (G-G’), and 12 (H-H’). The
generalized soil profile consists of a 10- to 20-foot-thick layer of black silt overlying soft
to stiff brown and gray clay (Marl) extending to approximately 55 to 65 feet below the
mudline. Occasional deposits of Solvay waste, ranging from 5 to 20 feet thick, were
observed above the Marl and within the black silt layer. Below the Marl deposit, a layer
of sand was observed in the three deep borings (20016, 20017, and 30003). This sand
material is assumed to not undergo significant consolidation and will serve as a drainage
layer below the overlying consolidating layers (i.e., the overlying layers will be doubly
drained). In a few nearshore borings, the surficial silt layer contained a significant

fraction of sand-sized particles, contributing to a lighter brown color.

Remediation Area E: Figure 13 presents the locations of explorations advanced within
Remediation Area E. Three cross-sections, depicted on Figures 14 (I-T’), 15 (J-J’), and 16
(K-K’), were developed to illustrate the subsurface stratigraphy in Remediation Area E.
The generalized subsurface profile includes a surficial layer approximately 10- to 20-feet-
thick, consisting of fine to medium sand in the nearshore region, which grades to black
silt with decreasing amounts of fine sand with distance from shore. The thickness of the
sand layer was observed to decrease with distance from shore and grades from primarily
sand in the most nearshore explorations to silt with some fine sand, and then eventually

to just silt in the offshore portion of Remediation Area E.

Beneath the surficial layer of silt and fine sand is a layer of organic silt and clay that
extends to the bottom of most explorations conducted within Remediation Area E
(approximately 30 to 40 feet below the mudline). This organic silt layer appears
consistent with the lacustrine (natural lake sediments) deposit noted on two historic deep
boring logs from Remediation Area D (B-76-1 and B-76-2 — not shown on Figures) and a
deep historic boring (TH-305) on the shoreline of Remediation Area E completed for the
design of the sewage treatment plant. In boring TH-305, the lacustrine deposit was

observed to extend to approximately 130 feet below the shoreline elevation, with
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Subsurface Conditions

underlying sandy silt. Given that the ground surface near this boring is approximately 20
feet higher than the average mudline within the Lake in Remediation Area E, the depth
to the underlying silt and sand layer, which is expected to serve as a subsurface drainage
layer (i.e., doubly drained), was assumed to be approximately 110 feet in the eastern
portion of Remediation Area E. Based on deep borings advanced in Remediation Area D,
the lacustrine deposit on the western side of Remediation Area E (bordering Remediation
Area D; see Section I-I’ Figure 14) was assumed to extend between approximately 100 and
150 feet below the mudline before transitioning to underlying glacial soils. However,
since the underlying glacial soils were described as clay and silt on the historic boring
logs, this layer was not assumed to provide for drainage on the western side of
Remediation Area E. These assumptions for thickness of the lacustrine deposit are
expected to be conservative relative to the time rate of settlement, which is highly
dependent on the drainage distance for porewater expelled during consolidation.
Therefore, the durations predicted for settlement to occur in Remediation Area E may be

overestimated, as discussed in Table 1.

In the western portion of Remediation Area E (along the boundary with Remediation
Area D), a thin (approximately 3 feet thick) surficial layer of very soft organic silt overlies

the soil profile described above (see Section I-I’ on Figure 14).

Several explorations were completed during the PDI in the immediate vicinity of the
mouth of Onondaga Creek. It is expected that the near-surface (approximately to 10 feet)
sediment conditions at this location may not be representative of other portions of the
Remediation Area given the likely increased sedimentation from Onondaga Creek;
therefore, these near-surface sediment characteristics were not included in the settlement

estimates presented here.

Cap-Induced Settlement Evaluation January 2011
Onondaga Lake 5 090139-01



3 SEDIMENT PROPERTIES

The geotechnical properties of the sediments used in this analysis were based on the results
of relevant PDI sampling available to date (i.e., through Phase IV). In general, the Lake is
considered a net depositional area, and therefore has likely not undergone any significant
erosion which could contribute to over-consolidation of the surface sediments. In addition,
there is no evidence to suggest that lake levels have been significantly lower in the recent
past, subjecting the sediments to higher effective stress or event air-drying (i.e., desiccation),
which could also result in the surface sediment becoming over-consolidated. Based on these
observations, the surface sediments in most areas of the Lake are expected to be normally
consolidated. The exception to this is the Solvay waste deposits, which are in an

overconsolidated condition from the presence of an “apparent” pre-consolidation pressure
(Geosyntec 2011).

The unit weight of the sediments was either measured in the laboratory or derived from
measurements of moisture content and specific gravity on numerous samples collected
within each Remediation Area. In general, the bulk density of the natural organic silt
sediments ranges from approximately 80 to 90 pounds per cubic foot (pcf) near the surface to
approximately 105 to 110 pcf at depth (30 to 50 feet below the mudline). Furthermore, the
typical unit weight of the lacustrine deposits (deeper silt and clay layers; Marl) is
approximately 96 to 102 pcf. These data indicate considerably higher unit weights than
assumed during previous settlement analyses presented in the Feasibility Study (FS), where
the unit weight of the organic silt was assumed to range from 74 to 81 pcf. This difference
translates into smaller settlement estimates because settlement is a function of the increase in
stress due to capping relative to the existing stress. With higher unit weights, the existing

stress is larger and therefore the ratio of increased stress to existing stress is smaller.

The consolidation characteristics of the sediments were based on the results of numerous
consolidation tests performed on samples collected during the PDI, including traditional
oedometer tests (in accordance with American Society for Testing and Materials [ASTM]
Method D2435) conducted on samples from Remediation Areas B, C, and D, as well as
numerous seepage-induced consolidation (SIC) tests conducted on samples from all

Remediation Areas.
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Sediment Properties

Oedometer test samples were collected from sample intervals ranging from 10 feet to nearly
50 feet below the mudline representing the major geologic strata in Remediation Areas B and
C (primarily silt, clay, and Marl). Attachment A provides a complete summary of the

consolidation test results and index properties for the oedometer test samples.

The sample selection process for SIC testing included a review of index properties for a given
stratum followed by establishing the range of characteristics that would be representative of
that stratum. SIC testing was performed on samples collected from all major geologic strata
including Solvay waste, silt, Marl, clay, and silt/sand ranging in depth from surface
(beginning at mudline) to 20 feet below the mudline. Finally, samples were selected for
testing to represent the range of index properties within each stratum. Attachment A
contains a summary of the oedometer and SIC consolidation test results along with index test

results for each sample.

The ranges of cases analyzed in the settlement evaluation presented herein included both SIC
and oedometer test data from the various strata. Neither the SIC or oedometer test is
preferred over the other; each test has its advantages and applicability to certain sediment
conditions and sampling techniques. One advantage of the SIC test (compared to the
conventional oedometer test) is the ability to apply relatively small loads in a controlled
manner to very soft sediments. The SIC also provides a mathematical equation describing
the consolidation characteristics (void ratio and permeability) as a function of stress. In
addition, disturbed samples collected from vibracore samples can be used for SIC testing
since all samples are homogenized and processed into a slurry prior to testing, whereas
conventional oedometer tests are typically conducted on an undisturbed sample collected
using a Shelby tube. However, the SIC test does not allow for determination of the pre-
consolidation pressure, which can be used to asses the consolidation state (e.g. normally
consolidated vs. overconsolidated), since the initial sample is disturbed. The conventional

oedometer can be used for this purpose.

The results of the standard oedometer test can be interpreted to determine the

compressibility characteristics of the sample, as follows:
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Sediment Properties

_ )
° logo',~logao,

(3-1)

where:

Ce = compression index
e = void ratio

o' = effective stress

The SIC test is used to develop a relationship between effective stress, void ratio, and
permeability through a set of parameters (A, B, C, D, and Z) that define the compressibility

and hydraulic conductivity of the sediments given by the following expressions:

Compressibility: e =A (o’ + Z)® (3-2)
Hydraulic Conductivity: k = C P (3-3)
where:
e = void ratio
c' = effective stress
k = hydraulic conductivity

A, B, G, D, and Z = coefficients determined through the SIC test; dependent on the

system of units and presented in Attachment A for SI units

The properties of the cap materials were selected based on typical sand and gravel soils
placed using either mechanical or hydraulic techniques. An in situ porosity of 40 percent
was assumed for sand and gravel with a specific gravity of 2.55. With these assumptions, the

total unit weight of the cap materials was assumed to be approximately 120 pcf.
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4 SETTLEMENT ANALYSIS

The compressibility and hydraulic conductivity relationships defined above were used to
estimate the amount and rate of primary consolidation expected after the placement of a
subaqueous cap. Due to time constraints associated with production of the Intermediate
Design, settlement evaluations in this Appendix are based on cap and dredge plans that are
slightly different than the cap and dredge plan included in Appendix F of this Intermediate
Design. In general, evaluations are based on cap thicknesses and dredge cuts that are
approximately 6 to 12 inches greater than that shown in Appendix F. The impacts of these
deviations tend to cancel each other out, therefore predicted settlements based on Appendix
F plans are expected to be similar to those developed herein. Settlement predictions will be
refined for consistency for the Draft Final Design. Geotechnical index tests were used to
estimate a secondary compression index for the site sediments, which was used in
conjunction with the results of several representative primary consolidation analyses to

generate an estimated range of secondary compression settlement (see Section 4.3).

4.1 Cap Induced Load Estimates

The change in stress (i.e., load) resulting from the remedial construction was estimated for
each of the cases analyzed with consideration of the reduction in stress from the planned
dredging and increase in stress resulting from the cap placement. In areas where dredging
will be performed prior to cap placement, the reduction in stress on the subsurface sediments
was calculated using the thickness of the dredge cut and the unit weight of the material to be
dredged (ranging from approximately 80 to 110 pcf, depending on the material type). The
increase in effective stress on the existing or post-dredge sediment surface resulting from the
placement of the capping materials was computed using the thickness of the cap and the total
unit weight of the capping materials (assumed to be 120 pcf for all caps based on an assumed
specific gravity of 2.55 and porosity of 0.4). It should be noted that the unit weight of the
capping materials is approximately 1.1 to 1.5 times larger than the unit weight of the dredge
material. Therefore, for a scenario where the dredge depth matches the cap thickness (i.e.,
no net change in mudline elevation), some amount of settlement would still be predicted

since there would be a net increase in stress on the existing sediments.
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Settlement Analysis

For cases where a net increase in stress is computed based on the dredge and cap thicknesses,
the stress increase was assumed to be constant with depth due to the large spatial extent of
the placed caps. This assumption likely results in slightly conservative (over-prediction)
estimates of the cap-induced settlement along the very edges of the caps. The change in
stress resulting from dredging (where applicable) and subsequent cap placement was used to

compute settlement in accordance with the methodology summarized below.

4.2 Settlement Magnitude from Primary Consolidation

The primary consolidation settlement within each geologic layer was estimated using the
assumed subsurface profiles described in Section 2 for each remediation area and the
equations below. Each layer shown in the subsurface profile was divided into 10 equal sub-
layers, and the net increase in effective stress (and resulting change in void ratio) for each
sub-layer was computed based on the increased stress due to the assumed unit weight and
thickness of capping material reduced by the unit weight and thickness of the in-situ
material dredged. The total settlement for a given profile was then estimated as the sum of

the settlement of each sub-layer.

Using oedometer test results (see Attachment B for example calculation), settlement was

estimated using the following equation:

AH =H C. Iog(
1+e,

(4-1)

Using SIC test data (see Attachment B for example calculation), settlement was estimated

using the following equation:

€, — €
AH =H (4-2)
l+e,
where:
AH = settlement of layer
Cap-Induced Settlement Evaluation January 2011
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Settlement Analysis

H = initial thickness of layer

c'o = initial effective stress prior to cap placement at mid-height of layer

Ac' = change in effective stress as a result of cap placement at mid-height of
layer

€o = initial void ratio at effective stress of existing conditions, as determined

from consolidation results
er = final void ratio at effective stress after capping, as determined from

consolidation test results

In the cases where SIC data were used to estimate the settlement of a layer, the initial and
final void ratio used in equation 4-2 for a given increase in stress were computed using
equation 3-2, which defines the relationship between void ratio and stress, as determined
through SIC testing. Attachment B provides a detailed step-by-step example calculation of

the settlement estimate using both oedometer and SIC test data.

Based on the field investigations and subsequent lab testing conducted as part of the PDI,
some of the geologic units are characterized by a range of thicknesses and/or a range of
physical properties over a given Remediation Area. For instance, laboratory consolidation
tests were conducted on multiple samples collected from the same geologic unit, indicating
varying compressibility and/or permeability. As indicated previously, the SIC test samples
were selected to be representative of the anticipated range of parameters for a given stratum.
In order to assess the range of settlement estimates resulting from these observed variations,
several “cases” were evaluated for each Remediation Area. Each case used a unique set of
input parameters (e.g., results of laboratory testing on a given sample), and a unique
settlement estimate was developed for each case. The range of results for multiple cases
within a given Remediation Area were tabulated, as summarized in Table 1. The example
calculation presented in Attachment B represents a single case, and a summary of modeling
inputs and results is provided in Attachment C. A complete set of all calculations is provided

in digital form as an attachment to this memorandum (see attached compact disc).

4.3 Settlement Magnitude from Secondary Compression

Settlement due to long-term plastic adjustment of the fabric of the soils under constant

effective stress (i.e., secondary compression) was evaluated for this analysis. The secondary
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Settlement Analysis

compression index for the Onondaga Lake sediments was estimated based on correlations to
index properties (Bowles 1996; Holtz and Kovacs 1981). Modified secondary compression
indices are summarized in Attachment C for each geologic layer and range from .002 to .07.
The modified secondary compression index is related to the secondary compression index by

the following equation:

c
=~ 4-3
1+e *3)

as

where:
Co€ = modified secondary compression index
Ca = secondary compression index

er final void ratio at effective stress after capping, as determined from

consolidation test results

Based on this modified secondary compression index, the magnitude of secondary
compression settlement will typically be considerably less than the estimated primary

consolidation settlement. Secondary compression was estimated by the following equation:

t
o, =c, Hlog — (4-4)
L
where:
&s = estimated settlement due to secondary compression
H = initial thickness of layer
t = time after application of load
tp = time required to complete consolidation settlement, in theory this is

infinite but it is assumed to occur when 90 percent of the primary

consolidation is complete.

Similar to primary consolidation, secondary compression within each geologic layer was
estimated using the assumed subsurface profiles described in Section 2. Secondary
compression settlements were estimated for each module and remediation area across the

site, taking into account the varied subsurface geology and variety of dredging and capping
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situations in each habitat module. For this analysis, secondary compression settlement was
estimated over a 30-year period following cap construction. The results of the analysis
indicate that secondary compression settlement across the site is estimated to range between

0 and 23 inches with an average of approximately 6 inches, as summarized in Table 1.
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Table 1
Estimated Cap-Induced Settlement
Remediation Area Estimated Estimated . Estimated Estimated Total
. Cap Dredge . R Time to Reach
Habitat Module . a a Consolidation Total Primary Secondary
Thickness Depth . 90% . b
(Water Depth After 2 Years Consolidation L Compression
Range) [ft] [ft] [inches] [inches] Consolidation [inches]
g [years]
Remediation Area A
Module 1
(-20 to -30 ft) 2.25 0 10 to 13 10 to 14 03 to 2 4 to 5
Module 2A
(-7 to -20 ft) 3.75 0 11 to 19 11 to 20 04 to 2 4 to 5
Module 3A 4.25 05t05 | 7 to 19 | 7 to 21 |04 to 2 4 to 6
(-3 to -7 ft)
Module 3A
(-2 to -3 ft) 5.00 0.5t04.5 11 to 22 12 to 23 04 to 2 4 to 5
Module 5A/6A 5.5 05t035| 14 to 22 | 14 to 23 |04 to 2 0 to 5
(+1to -2 ft)
Remediation Area B
Modules 1 and 2
3.75 0 10 t 30 19 t 38 1 t 30 0 t 21
(-10 to -30 ft) © ° ° z °
Module 2
(-7 to -10 ft) 3.75 0 10 to 30 19 to 38 1 to >30 0 to 21
Module 3A 4.25 1t0525 | 9 to 26 | 14 to 32 1 to >30| 0 to 23
(-4 to -7 ft)
Module 3A 5.50 1t0525 | 11 to 34 | 19 to 43 1 to >30| 0 to 21
(-2 to -3 ft)
Module 5A 3.75to
. 1 1 1 1 22
(-0.5 to -2 ft) 5.50 55 0 to 33 7 to 4 to >30 0 to
Remediation Area C
Modules 1 and 2
(-10 to -30 ft) 3.75 0.0 7 to 24 9 to 29 3 to >30 0 to 8
Module 2
(-7 to -10 ft) 3.75 0.0 7 to 24 9 to 29 3 to 7 0 to 8
Module 38 4.25 05t08 | 0 to 25| 0 to 30 2 to 6 0 to 9
(-4 to -7 ft)
Module 3B
(-2 to -3 ft) 5.5 0.5t0 8 0 to 23 0 to 29 3 to 10 0 to 8
Module 5B
(-0.5 to -2 ft) 5.5 0to 6.5 4 to 25 4 to 29 3 to >30 0 to 8
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Settlement Analysis

Remediation Area Estimated Estimated X Estimated Estimated Total
) Cap Dredge L. R Time to Reach
Habitat Module . a a Consolidation | Total Primary Secondary
Thickness Depth s 90% . b

(Water Depth After 2 Years Consolidation L. Compression

[ft] [ft] . . Consolidation .
Range) [inches] [inches] [inches]

[years]
Remediation Area E

Module 1
(-20 to -30 ft) 2.75 0 17 to 29 19 to 37 2 to 9 7 to 17
Module 2

3.50 0 19 t 32 24 t 41 2t 10 7 t 16
(-7 to -20 ft) © ° ° °
Module 3B
(-3 to -7 ft) 5.00 Oto6 8 to 31 13 to 52 05 to >30 0 to 23
Module 3B 2.5to
(-2 to -3 ft) 5.50 6.5 8 to 23 10 to 35 0.5 to >30 0 to 24
Module 58 5.50 2t045 | 12 to 23 | 16 to 36 |05 to >30| 0 to 23
(-0.5 to -2 ft)
Module 68 5.50 3to5 | 11 to 22 | 15 to 34 |05 to >30| 0 to 24
(+1 to -1 ft)

Notes:

General: Each individual case that was analyzed to create this table is summarized in Attachment C.

a. Cap thicknesses and corresponding dredge depths used in this analysis represent reasonable maximums
(including maximum overplacement allowances). Based on ongoing efforts to minimize overplacement, actual
cap thicknesses are expected to be less; therefore, these estimates represent a conservative upper bound of
the anticipated settlement.

b. Secondary settlement was evaluated over a 30 year timeframe which is expected to be the design life of the

cap.

4.4

Settlement Rate

The rate at which the primary consolidation will occur is dependent on a number of factors

including the permeability of the compressible sediment, which is used to calculate the

coefficient of consolidation, cv, along with the change in void ratio caused by the placement

of the cap, according to the following relationship:

kd+e,)

=< o7 (4-5)
Ae
( /A O-v jy w

where:

Cv = coefficient of consolidation

k = permeability

€o = initial void ratio
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Settlement Analysis

Ae = change in void ratio caused by placement of the cap
Aoy = change in vertical stress caused by placement of the cap
Tw = unit weight of water

The coefficient of consolidation is related to a non-dimensional number called the time

factor, 7+, which is calculated according to the following equation:

c,t
T, = He (4-6)
where:
Tv = time factor
Cv = coefficient of consolidation
Har = length of drainage path
T = time

The time factor can be calculated for various time intervals for each compressible layer. The
time factor is also related to the degree of consolidation (i.e., percent consolidation), U, by

the following relationships:

0 2
For U=0to 60%, T, = E(U A’j (4-7)
4\ 100
For U > 60%, T, =1.781—0.93310g(100 —U %) (4-8)
By mathematically rearranging these relationships, the degree of consolidation can be
estimated from the time factor for a given time as follows:
4T,
For U =0 to 60%, U % =100 (4-9)
p/a
(TV—1.781)
For U > 60%, U% =100-10" *** (4-10)
Cap-Induced Settlement Evaluation January 2011
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Settlement Analysis

Attachment B provides a detailed step-by-step example calculation of the time rate of

settlement estimate.

Table 1 provides a summary of the estimated primary consolidation settlement within habitat
modules for each Remediation Area. In addition, the estimated primary settlement 2 years
after cap placement is presented, which has been used to support ongoing habitat planning.
Finally, the approximate time to achieve 90 percent of the total primary consolidation is also
presented for each case. It should be noted that a range of values is presented in most cases,

reflecting the range of soil conditions observed in the field and laboratory.

As noted above, a range of results was estimated for most cases based on varying soil
conditions. It should be noted that the time rate of primary settlement is highly dependent
on the drainage distance (i.e., the distance that porewater expelled during consolidation must
flow to a highly permeable layer, such as a sand/gravel layer) within a particular
compressible layer. The time rate of settlement is related to the square of the drainage
distance. However, it is often difficult to accurately identify minor sand lenses that may act
as drainage layers within a natural deposit using traditional exploration techniques (e.g.,
geotechnical borings with samples collected every 2.5 or 5 feet). Therefore, time rate of
settlement estimates could be overestimated if these drainage layers exist, but were not

identified during field investigations.

4.5 Total Settlement Results

In general, results of the settlement analysis indicate that primary consolidation settlements
predicted across the whole site could vary from 0 to 52 inches within 2 years of placement
and from 0 to 57 inches over or more 30 years. Additional settlements due to secondary
compression may occur and are predicted to range from 0 to 24 inches. Table 1 presents the
range of primary and secondary settlements. It should be noted that evaluation scenarios
resulting in maximum primary settlement do not necessarily correspond to the maximum
secondary settlement. A comprehensive set of consolidation estimates presenting the range

in consolidation for varying scenarios are presented in Attachment C.
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Settlement Analysis

Primary consolidation from dredging and capping in Remediation Area A is predicted to
result in settlements of 7 to 23inches. Most of this settlement (greater than 90 percent) is
expected to occur within the first 2 years after capping. Secondary consolidation from
dredging and capping in Remediation Area A is predicted to result in settlements of 4 to 6.
Total estimated settlements in Remediation Area A are predicted to vary from 12 to 28
inches in 30 years. The range of primary and secondary consolidation settlements take into
account the maximum and minimum dredge cuts, the varying subsurface lithology, and a
range of capping thicknesses for each habitat module (see Attachment C for a summary of

each individual case analyzed).

Primary consolidation from dredging and capping in Remediation Area B is predicted to
result in settlements of 14 to 43 inches. Some of this settlement could take over 30 years to
reach 90 percent consolidation, due to the thickness of the compressible deposit and the lack
of observed intermediate drainage layers during field investigations. However, as discussed
in Section 4.3, if these intermediate drainage layers do exist, the actual time to reach 90
percent consolidation may be significantly reduced. Secondary consolidation from dredging
and capping in Remediation Area B is predicted to result in settlements of O to 8 inches.
Total estimated settlements in Remediation Area B are predicted to vary from 18 to 57 inches
in 30 years. The range of primary and secondary consolidation settlements takes into
account the maximum and minimum dredge cuts, the varying subsurface lithology, and a

range of capping thicknesses for each habitat module.

Primary consolidation from dredging and capping in Remediation Area C is predicted to
result in settlements of 0 to 30 inches. Some of this settlement could take over 30 years to
reach 90 percent consolidation, due to the thickness of the compressible deposit and the lack
of observed intermediate drainage layers during field investigations. Similar to the
discussion above for Remediation Area B, the actual rate of settlement may be quicker if
intermediate drainage layers that were not identified during field investigations actually exist
in the field. Secondary consolidation from dredging and capping in Remediation Area C is
predicted to result in settlements of O to 10 inches. Total estimated settlements in
Remediation Area C are predicted to vary from 0 to 37 inches in 30 years. The range of

primary and secondary consolidation settlements takes into account the maximum and

Cap-Induced Settlement Evaluation January 2011
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minimum dredge cuts, the varying subsurface lithology, and a range of capping thicknesses

for each habitat module.

Primary consolidation from dredging and capping in Remediation Area E is predicted to
results in settlements of 10 to 54 inches. Some of this settlement could take over 30 years to
reach 90 percent consolidation. Similar to the discussion above for Remediation Areas B and
C, the actual rate of settlement may be quicker if intermediate drainage layers that were not
identified during field investigations exist in the field. Secondary consolidation from
dredging and capping in Remediation Area E is predicted to result in settlements of 0 to 23
inches. Total estimated settlements in Remediation Area E are predicted to vary from 12 to
53 inches in 30 years. The range of primary and secondary consolidation settlements takes
into account the maximum and minimum dredge cuts, the varying subsurface lithology, and

a range of capping thicknesses for each habitat module.

Primary consolidation settlements as high as 52 inches are predicted in some areas, mainly in
capping-only areas (i.e., no prior dredging). Secondary consolidation settlements as high as
24 inches are predicted where thick deposits of compressible sediments (greater than 90 feet)
exist. Primary consolidation in these areas is generally less than 30 inches due to sediment
properties and dredge depth/cap thickness combinations. The areas of largest settlement are
typically in habitat modules 1, 2, and 3B, where thin-cut or no dredging will take place.
These areas are typically far from shore in deeper water (3 to 20 feet). Settlements of this
magnitude are not expected to have adverse impacts on sediment stability or cap
effectiveness given the broad areas over which they will occur and the gently sloping
bathymetry of the Lake. In addition, these settlement estimates have been accounted for in

assessing post-construction water depths as it relates to habitat planning.

4.6 Differential Settlement

Differential settlements were computed by comparing settlements between adjacent
modules. Based on calculations, predicted settlements from adjoining habitat modules result
in differential settlements ranging from 0 to 21 inches. However, in reality the difference in
dredging depths, capping thicknesses, subsurface stratigraphy, and geotechnical properties

will be gradual and not immediately change when a boundary of two habitat modules is

Cap-Induced Settlement Evaluation January 2011
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encountered. Instead, the dredge depths and final surfaces will progressively change along
the lake bottom, and the capping will be naturally graded from one thickness to another. As
part of this grading, minimum cap thicknesses and habitat layer thicknesses will be met in all
areas. Additionally, the lacustrine natural deposits that comprise the geologic profiles likely

will vary gradually as well, from one cross-section to another.

In addition to the gradual variation in natural sediment deposits discussed above, the sand
and gravel caps that will be placed are “flexible” and tolerant of significant differential
settlements without affecting the cap’s functionality or environmental protectiveness. The
cap will flow seamlessly from one module to another, sloping along the angle of repose of the
cap materials. Furthermore, caps will be constructed with a “run-out” beyond the required
limits of capping, where the cap tapers off from its full thickness at the edge of the capping
area to zero some distance away. This run-out will prevent excessive differential settlement

at the edges of the cap areas.

4.7 Cumulative Pore Water Expression

For chemical isolation modeling purposes (see Appendix B of this Intermediate Design
Report), a relationship was needed to describe the cumulative flux of pore water associated
with settlement into the cap over time. As a simplistic, yet appropriately conservative,
approach, the average total predicted settlement (including primary and secondary
consolidation) for each remediation area was used, along with a representative estimate of
the time over which 90% of that settlement would occur, to define that relationship.
Consistent with the method used to define pore water expression in Remediation Area D
(GeoSyntec 2011), a power function was used to define this conservative time-rate of

settlement relationship:

F=AT® (4-11)
where:
T = Time
A = Power-fit parameter
Cap-Induced Settlement Evaluation January 2011
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B
F

Power-fit parameter

Cumulative flux of porewater

The function was developed for each Remediation Area (A, B, C, and E), by specifying the fit
parameters (A and B) needed to achieve the desired total cumulative pore water flux (which
ranged from 17 inches in Remediation Area A to 38 inches in Remediation Area B) and the
timeframe over which 90 percent of that flux would occur (which ranged from 1 year in
Remediation Area A to 8 to 9 years in Remediation Area B) for each area. Figure 17 provides

the various relationships for each remediation area used for chemical isolation modeling.

4.8 Consideration of Field Testing Program for Settlement Assessment

A cap test fill is often used to confirm theoretical calculations such as constructability or
settlement. A cap test fill was considered to further evaluate/refine the predicted settlement
results. A test cap would be required to cover a large area with a cap and may take several
years to obtain beneficial results. If a test was to be done, it would need to be in an area near
one of the current cross-sections on which the settlement analyses are based, or additional
sample collection would be required to correlate with the field test results. The test cap
would ideally span over several of the habitat modules and be constructed at large enough
scale to create enough surface pressure to influence the deeper soft soils. It may also be
desirable to perform some amount of dredging beforehand in portions of the test area in
order to obtain final habitat elevations. Dredging would require disposal and cause potential
resuspension issues. A cap test like this would need sufficient monitoring for the results to
be useful as well. A cap test fill to evaluate settlement predictions was not considered

further, given the time limitations and the potential impacts described above.
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5 CONCLUSIONS

This memorandum presents an estimate of the amount of primary and secondary
consolidation settlement that may be expected following placement of a subaqueous cap in
Remediation Areas A, B, C, and E of Onondaga Lake. In general, the existing sediments
within Onondaga Lake are expected to undergo consolidation settlement following
placement of capping materials. The magnitude of settlement is governed by the thickness of
the planned caps and the amount (thickness) of planned sediment removal (dredging) prior
to cap placement. In general, as dredge depth increases, the amount of post-cap settlement

decreases for a constant cap thickness.

As discussed herein, cap-induced settlement predictions were made for a number of “cases”
representative of each habitat module based on varying sediment properties and dredge
depths. Since it is not possible to pinpoint specific properties and design conditions for each
and every habitat module, a range of settlement predictions are provided that can be used to
support estimates of the post-construction (following dredging, capping, and long-term

settlement) mudline.
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BATHYMETRIC SURVEY: Performed by CR Environmental, Inc., for
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All locations and features are approximate.
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Figure 13

Plan View Map of Remediation Area E
Cap-Induced Settlement Evaluation
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Typical Cross Section I-I' - Remediation Area E
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Figure 15

Typical Cross Section J-J' - Remediation Area E
Cap-Induced Settlement Evaluation
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Figure 16

Typical Cross Section K-K' - Remediation Area E
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Cumulative Porewater Expression for Cap Modeling
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Attachment A - Consolidation Data Summary - SIC Test

—— Initial Void SICT Parameters
p p Ratio (e,) A B z c D
Location ID RG] EEpElts RETISHE Soil Stratum
D Area
[ft] [ [ [ [kPa] [m/sec] [
OL-VC-70022 0L-0297-04 | 13.2-165 E Clay and Silt 552 328 | 0146 | 0028 |230E10| ago | VWettomoist soft black, CLAY and SILT, slight petroleum odor, | ., 84 71 36 35 0 3 a7 20 16 258 MH 935
moderate plasticity, one inch long wood fragment at 36 inches.
Clay and Silt, Moist, soft, medium stiff, dark gray to dark brown CLAY, some
OL-VC-60061 0L-0298-03 | 13.2'-165' E Organic Silt 530 3.46 0178 | 0001 |480E10| 417 S trace fine sand, moderate to high plasticit, light brown poorly o 80 75 41 34 0 1555 84,5 29 19 - MH 943
Medium Stiff sorted fine sand seam at 37 inches, 1 inch thick piece of wood at
Clay 23 inches and wood fragments throughout.
OL-STA-40001 OL-0113-01 6.6-9.9’ A Fine t;ah:gdlum 2.58 2.11 -0.117 0.179 1.00E-08 3.61 Wet, loose, gray fine SAND, little shells, little fines, sulfur odor. SM 53 36 26 10 0 23.2 76.8 14 10 2.65 ML 105.2
. . Fine to Medium - -
OL-STA-40002 OL-0113-02 9.9-13.2° A sand 3.33 3.86 -0.209 2.005 1.30E-09 5.33 Wet, soft, tan/gray, FM SAND, little to some silt, trace clay SP - - - - - - - - - - - -
OL-STA-40003 | OL-0113-03 | 9.9-13.2' A Fine to Medium 3.66 447 | 0242 | 227 |750E10| 332 | W6l Soft gray FM SAND, litte to some silt. Bottom 1ftis wet, sp 65 50 35 24 0 163 83.7 32 19 258 MH 99.2
Sand soft, brown SILT and clay
OL-VC-20074 0L-0297-01 | 13.2-165 c Marl 6.05 351 013 | 0015 |190E-10| 356 Moist, soft to medium stiff, gray CLAY, some to litle silt, CL (Marl) 71 77 36 4 0 1 9 70 45 2.69 MH 98.6
moderate plasticity, trace shells, sulfur odor (MARL)
OL-VC-30043 0L-0302-05 | 13.2-165 B Marl 5.30 33 0149 | 0041 |250E-09| 411 | Wetsoft gray SILT, litle clay, litle fine sand, litle shells, trace | ) ;o) 076 62 38 24 0 0.255 0.745 ; : 245 MH 94.0
organics, low plasticity, sulfur odor (MARL)
OL-VC-40016 OL-0302:06 | 13.2-16.5' A Marl 5.91 373 0184 | 0082 |250E-10| 3.00 Moist, brown, soft C:ﬁi}iiﬁ'y"(eMsA';f)ace shells, moderate | o (\1an) 80 86 39 47 0 0.6 99.4 72 18 - MH 04.3
OL-VC-40032 0L-0302-09 | 13.2-165 A Marl 5.97 388 | 0167 | 0076 |sooE11| sa17 | Moist stiff, brown CLAY, litte sil, trace organics, trace shells, | o o) ; 0 17.3 82.7 28 23 253 N/A 157.9
slight decomposing odor, high plasticity
OL-STA-30033 0L-0298-01 | 35.0'-37.0° c Marl 478 4.95 0247 | 1153 |200E-00| 249 [ Wetverysoft dark graytoblack SILT and CLAY, slight sulfur | MI/CL 0.73 63 36 27 0 0.004 0.996 - - 274 MH 98.6
odor, medium plasticity (Marl)
0-27 inches is wet, soft to stiff grayish-green to bluish-green silt-
like grains, trace fine sand mothball and ammonia odor (SOLW).
Marl, Solva 27 into 31 inches is wet, soft, black SILT, little fine sand, slight SOLWIML/
OL-VC-30036 0OL-0302-02 6.6-9.9' B ' Y 8.90 4.92 0149 | 0018 |1.80E-10 | 4.19 | mothball odor (ML). 31 inches is wet, soft, black SILT, little fine - - - - - - - - - - - -
Waste . . . MARL
sand, slight mothball odor (ML). 31 inches to rest of core is wet,
soft, dark brown silt and clay, moderate plasticity, trace shells,
sulfur odor (MARL)
OL-STA-70006 OL-0112-04 24 C.E Organic Silt 2.67 2.64 0194 | 0943 |6.90E-09 | 4.05 Boring: Wet, soft, black F SAND, some Silt ML 61 58 33 25 03 262 735 26 16 252 MH 99.8
Core: Wet, soft, black SILT, trace F Sand
OL-VC-20079 0L-0297-02 |  0.0-33 B,C Organic Silt 434 417 | 0205 | 0823 |7.90E00| 229 [Wetverysoftblackto da’k”gl:’;j[')'f' trace organics, petroleumy 105 55 36 19 0 0.7 90.3 1 7 258 MH 89.0
OL-VC-70031 0L-0297-03 |  0.0-33 E Organic Silt 7.22 47 0194 | 0109 |810E11| 374 Wet, very soft to soft, b'zfg;'i'c'z' d‘[’)fce clay, trace fine sand, ML 131 103 45 58 ) 22 97.8 20 19 ; MH 84.7
16 Organic Silt, i
OL-STA-60016 OL-0112-01 14-16 E Soft Silt 3.00 3.49 -0.195 219 5.30E-09 3.34 Wet, light gray SILT and F Sand (Marl) Marl - - - - - - - - - - - -
OL-VC-40021 0OL-0302-07 3.3-6.6' A silt 3.81 2.64 0146 | 0081 |240E-09| 328 |Wet soft grayishbrownand black, little clay, trace organics, low| (g 73 53 29 24 0 12 98.8 45 24 2.67 CH 97.7
plasticity, trace fine angular gravel
OL-VC-40025 OL-0302-08 3.3-6.6' A Silt 484 376 20099 | 0077 |3.90E-09 | 363 Wet, very soft, dark gray SILT, trace clay, trace organics, ML 103 57 36 21 0 05 995 18 1 - MH 89.1
ammonia-like odor
OL-VC-40034 0L-0302-10 | 165-17.8 A it 332 220 | 0127 | 0054 |160E00| 344 | Wetsoft grayish-brown, SILT, litte clay, itte fine sand, trace | \\ (v1an) 69 44 28 16 0 24.3 75.7 44 33 ; ML 97.6
organics, slight sulfur odor, trace shells (MARL)
OL-STA-60017 OL-0112-03 8-10' E Silt g';:g'”e 3.11 2.85 0134 | 0524 |200E-09| 371 Wet, soft, tan SILT and F Sand SM 74 53 34 19 0 11.2 88.8 22 14 261 MH 9.7
] R . g o Silt and Fine } g Boring: Wet, soft, tan/It gray SILT, some F SAND : : R : R ; : ; R ; ; R
OL-STA-70006 OL-0112-05 10-12 E b 351 274 0091 | 0065 |560E-09| 3.25 Core, Wet. louse, 1t bronn £ SAND, trace fines ML
OL-VC-60054 0L-0298-04 | 3.3-66 E Silt and Fine 6.6 413 | 0218 | 011 |170E-10| 367 | Wet soft blackSILT, some clay, trace fine sand, low plasticity, |\ g 135 90 40 50 0 42 95.8 22 18 ; MH 84.2
Sand strong petroleum odor
OL-STA-60019 OL-0112-02 16-18' E Soft Silt 3.32 231 ~0.239 2.98 | 2.00E-00 | 2.85 Wet, soft, brown SILT, fittle F Sand ML - - - - - - - - - - - -
OL-VC-60064 0L-020806 | 0.0'-3.3 E Soft Silt 456 31 017 | 0031 |310E10| 39 |Wet softblack SILT, litte to some clay, low plasticity, trace fine| ), 94 74 37 37 0 8.9 911 28 20 253 MH 9.7
sand, trace organics, petroleum-like odor.
0 to 11 inches is wet, soft, gray SILT, little clay, trace fine sand,
. . Soft Silt and } g 11 inches to 26 inches is moist, dense, gray to red-brown, fine ; R ;
OL-VC-20070 OL-0302-01 | 9.9-13.2 c Clay 2.66 177 0137 | 0051 | 170508 | 265 [o e anie discoloration at 25 mehos, Resto| MUCL 0.48 42 26 16 0.005 0.168 0.827 ML 0.0
core is moist, stiff, red-brown, CLAY, some silt, high plasticity
o Soft Silt, and Silt I "
OL-VC-60056 0OL-0298-02 0.5 -3.3 E and Fine Sand 6.09 4.15 -0.202 0.15 1.70E-10 3.79 Wet, soft, black SILT, some clay, little fine sand, low plasticity ML 143 95 36 59 0 1.3 98.7 29 19 - CH 83.3
OL-STA-10026-VC | OL-0119-03 3.3-6.6 E Solvay Waste 12.34 4.68 .0087 | 0.00001 | 400E-10 | 455 | Vet stiff, gray to light g'ayis"g?'v;;’arse sandstone-like grains | o\, 0.89 69 45 24 0 0.553 0.447 - - - SM #REF!
Wet, soft to medium stiff, gray white, silt-like grains, trace fine
OL-VC-10080 OL-0296-04 9.9-13.2' E Solvay Waste 9.38 8.5 -0.114 0.424 1.80E-10 4.44 sand in top half of core, tan discoloration in top 2 inches of core, [ SOLW - - - - - - - - - - - -
mothball odor.
OL-VC-10081A | OL-0296-05 | 13.2-16.5 E Solvay Waste 13.49 819 | 0104 | 0008 |130E11| 52 | Vet medium stiftohard,sitlike grains, litle fine sand, black | g \y 1.66 117 82 35 0.048 0.071 0.881 ; : 258 MH 81.1
fine sand seam at 36 inches, mothball odor.
0 to 5 inches is wet, soft, blue gray, wilt-like grains. Rest of core
OL-VC-10105 OL-0296-06 0-3.3' E Solvay Waste 8.68 6.62 -0.104 0.073 4.90E-10 4.4 is wet, soft, gray, silt-like grains, trace fine sand, 12-inch thick SOoLW 1.62 89 55 34 0 0.117 0.883 - - 2.6 MH 81.6
Solvay chunks in lower half of core, moth ball odor.
OL-VC-30040 0OL-0302-04 0.0-3.3' B Solvay Waste 10.50 7.23 0114 | 0039 |o6oe12| 633 | Websoft g'ay'Sh'Ff’i’::ge:s dg'iﬁ'fhmﬁig f"t'"ke grains, trace | g5\ 1.27 9 52 38 0 0.016 0.984 - - 2.18 MH 81.9




Attachment A - Consolidation Data Summary - Oedometer Test

Location 1o | Fi€!d Sample | Sample Compression | Recompression | Initial Void | Preconsolidation Coefficient of
ID Depth o Index (C.) Index (C;) Ratio (e,) Pressure Consolidation (C,) *
Remediation )
A Soil Stratum
[ft] [ [ [ [tsf] [in*/sec]

OL-STA-10013| OL-0110-05| 41-43 B Brown Silt (Marl) 0.51 0.06 1.60 0.6 3E-04 79 83 35 48 0 0.3 99.7 2.61 CH 99 3.1

OL-STA-10018| OL-0110-27 | 48-50 B Brown Silt (Marl) 0.36 0.03 1.06 0.7 5E-04 34 33 18 15 0 0.5 99.5 - - 2.79 CL 114 0.6 9
OL-STA-10022| OL-0110-49 | 64-66 B Brown Silt (Marl) 0.70 0.06 1.85 0.8 8E-04 60 66 32 34 0 0.1 99.9 - - CH -

OL-STA-10024 | OL-0052-12 | 64-66 B Brown Silt (Marl) 0.57 0.09 1.81 0.6 2E-04 70 90 40 50 0 1.2 98.8 - - 2.66 MH 97.9 6.8 48
OL-STA-10025| OL-0052-16 | 52-54 B Brown Silt (Marl) 0.65 0.08 1.88 0.7 3E-04 67 94 38 56 0 0.5 99.5 - - 2.61 CH 98 3.6 43
OL-STA-10026 | OL-0052-22 | 50-52 B Brown Silt (Marl) 0.69 0.09 1.99 0.7 1E-04 71 90 41 49 0 0.3 99.7 - - 2.59 MH 96.4 5.7 43
OL-STA-30033 - 47-49 B,C Marl 0.40 - 1.23 - 2E-07 - - - - - - - - - - ML - - -
OL-STA-30033 - 51-53 B,C Marl 0.16 - 0.70 - 8E-04 - - - - - - - - - - ML - - -
OL-STA-20016 | OL-0110-52 | 27-29 C Brown Clay 0.19 0.04 0.89 0.4 3E-04 29 NP 0.1 0.2 99.7 - - 2.75 ML -

OL-STA-20017 | OL-0110-57 | 10-12 C Soft Silt and Clay 0.51 0.01 1.42 0.4 3E-04 79 NP 0 15.7 84.3 - - 2.67 ML - 3

OL-STA-20004 | OL-0072-01| 12-14 C Clay and Silt 0.72 0.01 2.91 0.3 4E-03 108 77 51 26 0 2.6 97.4 43 30 - MH 89.4 4.8 87
OL-STA-20001 | OL-0072-09 | 44.9-46.9 C Red/Brown Clay and Silt 0.26 0.04 0.95 0.5 2E-04 29 27 16 11 0 0.1 99.9 50 35 - CL 122 1 78
OL-STA-20004 | OL-0072-02 | 36.6-38.6 C Red/Brown Clay and Silt 0.16 0.02 0.90 0.4 4E-04 27 26 14 12 0 0.6 99.4 46 34 - CL 121 1.3 78
OL-STA-20007 | OL-0072-05 | 38.6-40.6 C Red/Brown Clay and Silt 0.49 0.05 1.33 0.5 1E-04 67 67 38 29 0 1.4 98.6 58 39 - MH 106 2.5 9
OL-STA-20016 | OL-0110-52 | 27-29 C Red/Brown Clay and Silt 0.19 0.04 0.89 0.4 3E-04 29 Non-Plastic 0.1 0.2 99.7 11 8 2.75 ML - - -
OL-STA-20017 | OL-0110-59 | 42-44 C Red/Brown Clay and Silt 0.22 0.03 0.87 0.6 1E-06 28 23 13 10 0 0.1 99.9 50 35 - CL 127 - -
OL-STA-20018 | OL-0110-55 | 47-49 C Red/Brown Clay and Silt 0.23 0.02 0.91 0.7 6E-04 33 35 16 19 0.1 0.3 99.6 53 36 - CL - - -

Notes:
1. Estimated average for range of stress induced during testing.

Draft - Settlement Confidential



ATTACHMENT B
SETTLEMENT CALCULATIONS

See Attached MS Excel Files
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Attachment C
Table 1 - Summary of Geologic Sections For Consolidation Estimates

SICT Parameters Oedometer Parameters Percent Consolidation Time after Cap Placement
Sample Location Predicted
Remediat| Habitat | Cross [ DD':“?: Thff:ess Sediment (depth) for Thicknes ?,‘fyay:‘[‘ P’;"‘“Ef :’t"“a'y Secondary P”’“‘“fg Total . . " ;
ion Area | Module | Section [f?] 0 Units Consolidation A B z ¢ P s (1) (e'cgf) 0"5‘(":‘)6‘ fon Consolidation C°"sz r“)a“"” vs. Time [yrs] vs. Amount of Consolidation (in)
Parameters co o Cue P (in)
H H kPal | [misec] | 4 50% 75% | eo% | osyr | 2yr | 10yr
SILT 70021 (3366) | 264 | -0.146 | 0081 | 240508 | 328 0.008 S 3
1 [} 2.25 . 7 7
Marl__|40016 (13.2-165| 3.73 | -0.184 | 0.082 | 256-10 | 3.09 0,010 10 319 2 4 1 ot 02 ° B7% | 9B | t00%
SILT 40025 (3366) | 376 | -0.099 | 0.077 | 3.00E-09| 3.63 0.007 15 353
2 0 225 || 10 5 15 <01 <01 | 036 | e2% | o7 | 100%
Marl__[40016 (13.2-165)| _3.73 | -0.184 | 0082 | 25010 | .09 0010 10 319
e 3 P 225 SILT 40025 (33-66) | 3.76 | -0.099 | 0077 | 3.90E-09| 3.63 0.007 15 353 0 s s -1 o1 | o | % | 100% | 100%
Marl 40032 (13.2-165)| 388 | 0167 | 0076 | BOOE11| 5.17 0.008 10 3.2
a P o5 SILT | 40034 (165-17.8) 220 | -0.127 0.007 25 35.2 o " 6 o1 o5 5 = || = ||
Marl__[40016 (13.2-165)| _3.73 | -0.184 0,010 5 319
SILT 40025 (3.3-6.6') 3.76 -0.099 0.007 25 26.7
5 0 2.25 14 1 1 . 1
(_201‘0 . Marl __[40016 (13.2-165)| 373 | -0.184 0010 15 319 ° » = = o5 0% | e 00%
3010 a A o5 SILT__ 40034 (165-178)| 220 | 0127 0.007 25 352 " " o o1 o5 5 T | o3% | 100%
B Marl__[40016 (13.2165) 3.7 | -0.184 0,010 5 319
SILT 40025 (3.366) | 376 | -0.000 0.007 25 26.7
2 0 2.25 14 5 19 <01 <0 .
Mar 40016 (13.2.165)| 373 | 0184 0010 5 319 : o5 0% | 9% | 100%
1 0 2.25 Sl CEPAESAE) |26 || Bad 0.008 15 353 12 4 16 <01 02 07 87% | 98% | 100%
Marl__[40016 (13.2-165)| 3.73 | -0.184 0.010 10 319
AN 2 0 225 Sib E002:5{53:5 ) O Y7 G B 5 0.007 & 853 10 4 14 <01 | <01 | o036 | o2% | e7% | 100%
Marl 40016 (13.2-165)| 373 | 0.184 0.010 10 319
3 0 2.25 Sl Hi00251(818:67s M M/ I 0051 (Loy 15 59 10 5 15 <01 <01 | o016 | es% | 100% | 100%
Marl 40032 (132-165)| 388 | -0.67 008 10 35
SILT 40021 (3.3-6.6) | _2.64 | -0.146 008 5 35.
1 [ 375
Marl__[40016 (13.2-165)| 3.73 | -0.184 010 10 31 o 4 2 o1 02 or 7% | 98% | 100%
AA 2 0 375 SILT 40025(3.36.6) | 376 | -0.099 0.007 L ) 14 4 18 <01 <01 04 o1% o7% | 100%
Marl 40016 (13.2-165)| 373 | 0.184 0.010 10 319
2 o o SILT 40025 (33:66) | 376 | -0.009 0.007 15 353 ” N 8 o1 o1 02 e P
Mar 40032 (132-165)| 388 | -0.67 0.008 10 352
ST | 40034 (16517.8)| 220 | -0.127 0.007 25 352
1 0 375 7 4 21 01 06 15 74% | e2% | 100%
B Marl __[40016 (13.2-165)| 373 | -0.184 0.010 5 319
n 2 o P SILT 40025 3366) | 376 | 009 0.007 25 26.7 2 s s o1 o1 o5 a0 | o | 100%
e Mar 40016 (132-165)| 373 | -0.84 0010 5 319
b i o P SILT 40021 (3.3-66) |_2.64 | -0.146 0.008 15 353 ” " o o1 02 07 a7 | os% | 100%
Marl__|40016 (13.2-165)| 3.73 | -0.184 0,010 10 319
2 P e SILT 40025 (3366) | 3.76 | -0.099 0.007 15 353 " " s o1 o1 0 o | o7% | 100%
Marl__[40016 (13.2-165)| 3.7 | -0.184 0,010 10 319
cc! 3 0 2.75 Sl 40025(3.3-66) | 3.76 | -0.099 0.007 & £ 1 5 16 <01 | <01 | o2 | os% | ee% | 100%
Marl 40032 (13.2-165)| 388 | 0167 0.008 10 3.2
SILT | 40034 (16517.8)[ 220 | -0.127 0.007 25 352
4 0 2.75 14 4 18 01 06 15 74% | e2% | 100%
Marl __[40016 (132-165) 373 | -0.84 0010 5 319
SILT 40025 (3.366) | 376 | -0.000 0.007 25 26.7
5 0 2.75 16 5 21 <01 < .
Mar 40016 (13.2.165)] 373 | 0184 0010 5 319 oL os B9% | 9% | 100%
1 | ost0125 375 Sl 002113 3:66)T 2 c 1M M- 0116 0.008; 15 €59 151016 4 191020 <01 02 07 88% | 98% | 100%
Marl__[40016 (13.2-165)| 3.73 | -0.184 0.010 10 319
2 0510125 3.75 St 40025(3.3:66) | 376 | -0.099 0.007 B €9 121013 4 161017 <0.1 <0.1 03 92% 98% | 100%
Marl 40016 (13.2-165)| 373 | 0.184 0.010 10 319
ce 3 |osw12s]| 3875 Sl 0025/(3' 566/ | W™/ 6 M| ME0'031) oo 15 353 121013 5 171018 <01 | <01 | o1 | 96% | 100% | 100%
Marl__[40032 (13.2-165)| 388 | -0.167 0.008 10 32
4 0510125 3.75 Sy ||S(Eese) | 249 || D 0:007 25 g2 141016 4 181020 <0.1 04 14 76% 93% | 100%
Marl__|40016 (13.2-165)| 3.73 | -0.184 0,010 5 319
3A 5 05101.25 375 SILT CoUDESEO 26 | 06D 0.007 2 257 171019 5 221024 <01 <01 05 20% 95% | 100%
A | a0 Marl 40016 (132-165)] 373 | 0184 0.010 i 319
ft) 1 0.75t01.5 4.25 SILT 40021 (3366) | 264 | -0.146 0.008 £y 3.3 161017 4 20021 <0.1 0.2 07 87% 98% 100%
Marl__|40016 (13.2-165)| 3.73 | -0.184 0,010 10 319
AR 2 |o7sw1s 425 Sl CLID(BEEE) ]S || 06 o 15 €59 131014 4 171018 <01 <01 04 9% | o% | 100%
Marl__[40016 (13.2-165)| 3.7 | -0.184 0,010 10 319
SILT 40025(3.3-66) | 376 | -0.099 0.007 15 353
3 |omwis| a2 131014 4 171018 <01 < .
Mar 40032 (13.-165)| 388 | 0167 0.008 10 352 ° ° ot ot 9% | 9% | 100%
1 05105 425 SICTEEIE10034(16: 173) {2 29 M| M0 127 0.0074 25 52 71018 5 121023 01 06 16 74% | e2% | 100%
oD Marl__[40016 (13.2-165)| 3.73 | -0.184 0.010 5 319
SILT 40025 (3.366) | 376 | -0.000 0.007 25 26.7
2 05105 425 121021 6 181027 <01 < 7
Marl 40016 (13.2.165)] 373 | 0184 0010 5 319 ° ° ot ° B9% | 9% | 100%
1 | ost0125 5 Sl 002113 3:66)T 2 c 1M M- 0116 0.008; 15 €59 181019 4 221023 <01 02 07 87% | 98% | 100%
Marl__[40016 (13.2-165)| 3.73 | -0.184 0,010 10 319
2 0510125 5 St 40025(3.3:66) | 376 | -0.099 0.007 L) €9 151016 4 191020 <0.1 <0.1 04 92% 97% | 100%
Marl 40016 (13.2-165)| 373 | 0.184 0.010 10 319
. SILT 40025 (33-66) | 3.76 | -0.009 0.007 15 35.3
cc 3 | ost125 5 151016 4 191020 <01 <01 02 95% | oo% | 100%
Marl__[40032 (13.2-165)| 388 | -0.167 0.008 10 32 °
4 0510125 5 Sy ||S(Easdis)| 249 || D 00074 & g2 181020 4 221024 01 05 16 75% 93% | 100%
Marl__|40016 (13.2-165)| 3.73 | -0.184 0,010 5 319
3A 5 05101.25 5 SILT CeUDESEOL_S6 | 06D 0.007 2 257 221023 5 271028 <01 <01 06 89% 95% | 100%
(2103 Mar 40016 (132-165)] 373 | 0184 0010 5 319
ft) 1 075015 5 SILT 40021 (3366) | 264 | -0.146 0.008 s 35.3 181019 4 221023 <0.1 0.2 0.7 87% 98% 100%
Marl__|40016 (13.2-165)| 3.73 | -0.184 0,010 10 319
AR 2 |o7swLs 5 Sl CeID(BEEE) 1] || o6 o 15 €59 151016 4 191020 <01 <01 04 91% | o% | 100%
Marl__[40016 (13.2-165)| .73 | -0.184 0,010 10 319
SILT 40025(3.3-66) | 376 | -0.099 0.007 15 353
3 | o7st01s 5 151016 4 191020 <01 <01 02 95% | oo% | 100%
Mar 40032 (13.0-165)| 388 | 0167 0.008 10 352 °
1 41045 5 SICTEEIE10034(16: 173) {2 29 M| M0 127 0.0074 25 52 121013 4 161017 01 05 16 74% | e2% | 100%
o Marl__[40016 (13.2-165)| _3.73 | -0.184 0.010 5 319
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Attachment C
Table 1 - Summary of Geologic Sections For Consolidation Estimates

SICT Parameters Oedometer Parameters Percent Consolidation Time after Cap Placement
Sample Location Predicted
Remediat| Habitat | Cross Dredge Cap Sediment (depth) for Thicknes| Buovant [ Predicted Primary Secondary Predicted Total
case Depth | Thickness A B z c D Weight Consolidation Consolidation vs. Time [yrs] vs. Amount of Consolidation (in)
ion Area | Module | section Units Consolidation s (i) Consolidation
1 1 Parameters (peh) (im (in) (im
Cc eo Cae
[ [ [kPa] [m/sec] 8 50% 75% 90% 0.5yr 2yr 10yr
2 41045 5 Sitr D (EEEE) s || oy ey || Sl || e 0T 25 267 161017 5 211022 <0.1 <0.1 06 89% 95% | 100%
Marl 40016 (13.2-165)| 373 | 0184 | 0082 | 25010 | .09 010 5 1
1 05t01.25 5 + 433%1(1( ! 'f-:;‘ d ;‘ 2 i f 'g:; ‘gg ‘gfg ig i 181019 4 221023 <01 02 07 87% 98% | 100%
2 0510125 5 ::nlLTl 4:3225{1(2 Z'iseg‘ 3_7,2 ‘g'ggj % g‘g; g‘g% iz 3?9 151016 4 191020 <0.1 <0.1 04 91% 97% | 100%
larl .2-16.5" . -0. . . . B
e 7 lommns 5 SILT 40025 (33:66) | 376 | -0.009 | 0077 3.63 0.007 15 353 e P Dem i i 0z & | e || s
Mar___[40032 (132-165)| 388 | -0.167 | 0076 517 0.008 10 352
2 | oomam 5 SILT | 40034 (165-17.8)[ 229 | -0.127 | 0.054 3.44 0.007 25 352 D@ 3 p— ) w5 B 75 | @ || man
Marl | 40016 (132-165)| 373 | -0184 | 0.082 3.09 0,010 5 319
5A6A 5 05101.25 5 fn"-'z 4352251‘ - ‘i:g“ . g = -g 3 -g;; | 3 -gg -g% i: Zi] 221023 5 271028 <01 <01 07 89% 95% | 100%
(0510-2 a1 (132165 L 0 X 3 X
1) 1 075103 55 + 433%1(1( ! 'f-:;‘ d ;‘ 2 i f 'g:; gg ‘gfg ig i 171020 4 211024 <01 02 07 86% 97% | 100%
arl z 5 0. Y
AN 2 075103 55 S 40025(33.66) | 376 | -0.099 [ 0.077 | 363 0.007 B & 141017 4 181021 <0.1 <0.1 06 91% 97% | 100%
Marl 40016 (13.2-165)] 3.73 | 0184 | 0.082 3.00 0.010 10 319
3 075103 55 SIE i00251(81-0') R M T 0 v S CH 0 17 468 007 15 €59 14017 4 181021 <0.1 <0.1 02 95% 99% | 100%
Marl 40032 (13.0-165)| 388 | 0167 | 0076 5.17 0.008 10 32
a v 55 SILT__ | 40034 (165-17.8)] 220 | -0.127 | 0.054 3.44 0.007 25 352 Be® a o o @0 B 7% | e | man
B Marl | 40016 (132-165)| 373 | -0184 | 0.082 3.09 0,010 5 319
2 31035 55 SILT 40025 (3.3-6.6) | 3.76 | -0.099 | 0.077 3.63 0.007 25 26.7 20t021 0 201021 <0.1 <0.1 0.7 88% 95% 100%
Marl__[40016 (13.2-165)| 373 | 0184 | 0082 | 25010 | .09 0.010 5 319
Solvay Waste| 30040(0-33) | 7.3 | 0414 | 0039 | 9.60E-12 | 633 0010 12 19.5
Gra
SILTICLAY/Fi 12 316
ne SAND |30043(13.2-165)] 3.3 | -0140 | 0.041 | 250809 | 411 0.008
1 0.00 225 10013 (41-43) 35 5 40 <01 15 13 68% 76% 87%
10018 (48-50)
Brown SILT &| 10022 (64-66) 059 a7 QED w3 B
CLAY (Marl) | 10024 (64-66)
10025 (52-54)
10026 (50-52)
Solvay Waste| 30040(0-33) | 7.3 | 0114 | 0039 | 9.60E-12| 633 0010 12 195
Gray
2 0.00 375  |SILTCLAY/Fi g2 ELE 33 4 33 <0.1 >15 >15 67% 71% 71%
neSAND |30043(13.2-165)| 33 | 0149 | 0041 | 250E-09 | 411 0.008
D-D' Brown SILT & ;
o | 30033 (47-49) 04 13 0.008 106 38.65
Solvay Waste| 30040(0-33) | 7.3 | 0414 | 0039 | 9.60E-12| 633 0010 40 195
10013 (41-43)
10018 (48-50)
3 0.00 375 [BrownsILT&| 10022 (64-66) . e ) - I 38 3 4 <01 05 >15 7% | 8% | 86%
CLAY (Marl) | 10024 (64-66") : :
10025 (52-54)
10026 (50-52)
Solvay Waste| 30040(0-33) | 7.3 | 0414 | 0039 | 9.60E-12| 633 0010 40 195
4 0.00 375 [GrownsiTa " 36 0 36 <01 05 >15 7% | 8% | 8%
30033 (47-49) 04 13 0.008 %0 387
CLAY (Marl) - - -
SolvayWaste| 30040(0-33) | 7.3 | 0414 | 0039 | 9.60E-12| 633 0010 40 195
1 5 0.00 375 [BownSIT & 5003 (o1.5) 016 07 0006 " 7 32 2 53 <01 01 1 88% | 9% | 95%
3 CLAY (Marl) . .
10t0-
b ;3 Solvay Waste| 30040 (033) | 7.3 | -0.414 | 0039 | 0.60E-12| 6.33 0.010 5 195
1 0.00 375 [BrownSIT&] so0o e e om0 P 0000 o o 19 12 31 <01 07 42 72% | 8a% | 3%
CLAY (Mar)
Solvay Waste| 30040 (033) | 7.3 | -0.414 | 0039 | 060E-12| 6.33 0.010 5 195
10013 (41-43)
10018 (48-50)
2 0.00 375 |Brownsite&| 10022 (64-66) . 17 — - — 29 3 32 04 4 >15 52% | 67% | 82%
CLAY (Marl) | 10024 (64-66)
10025 (52-54)
10026 (50-52)
Solvay Waste| 30040 (0-33) | 7.3 | -0.414 | 0039 | 060E-12| 6.33 0.010 5 195
3 0.00 375  [BrownSILT& . 26 0 2 >15 >15 >15 a% | a1 | 42%
30033 (47-49) 04 13 0.008 125 38.7
CLAY (Marl)
) Organic Sitt | 20079(0-33) | 417 | -0205 | 0823 | 7.90E-09| 2.20 0.009 2 266
EE Solvav Waste | 30036 (6.6-9.9) | 4.92 | -0.149 | 0.018 | L.BOE-10| 4.10 0.008 5 %3
10013 (41-43)
4 0.00 3.75 Brown SILT & ggg (22'22:; 29 4 33 02 4 15 56% 68% 86%
8 0.58 17 0009 123 38.65
CLAY (Marl) | 10024 (64-66)
10025 (52-54)
10026 (50-52)
Organic Silt | 20079(0-33) | 417 | -0205 | 0823 | 7.00E:09| 2.20 0.009 2 266
5 0.00 S go\L;vlf_Ts‘z 30036 (6.6-99) | 492 | -0.149 | 0018 | 180E-10| 4.10 0.008 5 353 20 B 5 il s f o= || @ || e
rown :
o | 30033 (51-59) 016 07 0.006 123 38.65
Organic St | 20079(0-33) | 417 | -0205 | 0823 | 7.90E-09| 229 0.009 2 266
6 0.00 a7s  [Soau \SAI/E?Z 30036 (6.6:0.9) | 4.92 | -0.149 | 0018 | 18OE-10| 4.10 0.008 5 353 2 o B 8 15 15 s || || &
rown :
Ay (e | 30038 (47-49) 04 13 0.008 123 38.65
Solvay Waste| 30040 (0-33) | 7.3 | 0414 | 0039 | 9.60E-12| 633 0010 12 195
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Attachment C

Table 1 - Summary of Geologic Sections For Consolidation Estimates

SICT Parameters Oedometer Parameters Percent Consolidation Time after Cap Placement
Sample Location Predicted
Dredge Cap Buoyant | Predicted Primary Predicted Total
Remediat) Habitat [ Cross | ,qq Depth | Thickness | Sediment (depth) for A B z c D Thicknes | yeignt Consolidation Secondary Consolidation vs. Time [yrs] vs. Amount of Consolidation (in)
ion Area | Module | Section “ o Units Consolidation s (1) v in Consolidation i
1 1 Parameters co o c (peh) (im (in) (im
8] 8] [kPa] | [misec] 8] 50% 75% 9% | osyr 2yr 10yr
Gray
SILT/CLAY/Fi | 30043 (13.2-16.5) 12 316
ne SAND 33 -0149 | 0041 | 250E-09| 411 0.008
1 0.00 375 jLoatayuray 35 5 40 <0.1 2 15 67% 75% 87%
10018 (48-50)
Brown SILT &| 10022 (64-66) 058 17 0.009 106 38,65
CLAY (Marl) | 10024 (64-66") : : :
10025 (52-54)
10026 (50-52)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 12 195
2 0.00 375 Grav__ 30043 (13.2-165)| 33 0149 | 0041 | 250E-:09 | 411 0.008 2 316 23 0 23 <01 515 515 66% 70% 70%
Brown SILT & ;
oo oAy (Marh | 30038 (47-49) 0.4 13 0.008 106 3865
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 40 195
10013 (41-43)
10018 (48-50')
3 0.00 375 |BrownSILT&| 10022 (64-66) 058 a9 0,009 %0 87 38 3 a1 <01 05 >15 76% 80% 85%
CLAY (Mar)) [ 10024 (64-66)
10025 (52-54)
10026 (50-52)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 40 195
) 0.00 375 [Brown SIT&| 40022 a7 4o s s 0008 % o 36 [ 36 <01 05 >15 76% 7% 7%
CLAY (Marl) (47-49)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 40 195
5 0.00 375 [BrownSILT & . 32 21 53 <01 <01 12 88% 91% 95%
) CoAY (Marl) | 30033 (51-53) 0.006 % 387
it Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12 | 6.33 0.010 5 195
¢ "l’) 1 0.00 375 [BrownSIT&| gooao e oo 010 o7 0,006 25 P 19 12 31 <0.1 08 5 71% 83% 92%
CLAY (Marl) 6153) - |
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 633 0.010 5 195
10013 (41-43)
10018 (48-50)
2 0.00 375 |erownsiTe| 10022 (64-66) . e e o R 29 3 32 03 4 >15 51% 66% 81%
CLAY (Marl) | 10024 (64-66) ’ ’
10025 (52-54)
10026 (50-52)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 5 195
3 0.00 375 [BrownSIT&| oo os s 0.008 2 s 26 0 26 >15 >15 >15 39% 40% 40%
CLAY (Marl) 47:49) - i .
) Organic Silt_| 20079 (0-3.3") 417 | -0205 | 0823 | 7.90E-09 | 2.29 0.009 2 26.6
EE Solvay Waste | 30036 (66-9.9) | 492 | -0149 | 0018 | 1.80E-10| 4.19 0.008 5 353
10013 (41-43)
4 0.00 375 Ra——— 188;’12’ :23'22'; 29 4 33 03 ) 12 55% 67% 85%
rown 66
058 17 0.009 123 38.65
CLAY (Marl) | 10024 (64-66)
10025 (52-54)
10026 (50-52)
Organic Silt_| 20079 (0-3.3") 417 | -0205 | 0823 [ 7.90E-09| 2.20 0.009 2 26,6
5 0.00 375 :owav \SAI/LB?Z 30036 (6.6:09) | 492 | -0149 | 0018 | 180E-10 | 4.19 0.008 5 353 2 13 23 <01 05 4 7a% 85% 96%
rown ’
oAy (Marh | 30038 (61-53) 016 07 0.006 123 3865
Organic Silt_| 20079 (0-3.3") 417 | -0205 | 0823 | 7.90E-09 [ 2.29 0.009 2 26.6
6 0.00 375 so\vav ;\ﬁ‘z 30036 (66990 | 4.92 | 0149 | 0018 | 1.80E-10| 4.19 0.008 5 353 2% 0 2% <01 <01 <01 7% 48% 48%
rown ;
CLAY (Mar | 30033 (47-49) 04 13 0.008 123 38.65
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 12 195
Gray
SILT/CLAY/Fi 12 316
ne SAND | 30043 (13.2-16.5)| 3.3 -0149 | 0041 | 250E-09| 411 0.008
1 0.00 425 jLoatayuray 261029 5 31to34 <01 14 13 69% 7% 88%
10018 (48-50)
Brown SILT &| 10022 (64-66) 058 17 0.009 106 38,65
CLAY (Marl) | 10024 (64-66") . : :
10025 (52-54)
10026 (50-52)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 12 195
Gra
2 [37510525 425 SILTICLAY/Fi g2 E2S 251028 0 251028 <0.1 >15 >15 68% 72% 2%
ne SAND |30043 (13.2-165)| 33 0149 | 0041 | 250E-09| 411 0.008
DD’ Brown SILT & ;
oAy (Marh | 30038 (47-49) 0.4 13 0.008 106 3865
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 40 195
10013 (41-43)
10018 (48-50')
3 0.00 425 |BrownSILT&| 10022 (64-66) 058 g 0,009 o o 281032 4 32036 <01 03 >15 7% 81% 86%
CLAY (Marl) [ 10024 (64-66)
10025 (52-54)
10026 (50-52)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 40 195
) 0.00 425 [Brown SIT&[ o0 0 4o s s 0008 % o 271030 0 271030 <01 03 >15 78% 79% 79%
CLAY (Marl) (47-49)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 40 195
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Attachment C

Table 1 - Summary of Geologic Sections For Consolidation Estimates

SICT Parameters Oedometer Parameters Percent Consolidation Time after Cap Placement
sample Location Predicted
Remediat| Habitat | Cross Dredge Cap Sediment (depth) for Thicknes| Buovant [ Predicted Primary Secondary Predicted Total
Case Depth | Thickness A B z c D Weight Consolidation Consolidation vs. Time [yrs] vs. Amount of Consolidation (in)
ion Area | Module | Section Units Consolidation s (ft) Consolidation
1 1 Parameters (peh) (im (in) (im
Cc eo Cae
8] 8] [kPa] | [misec] 8] 50% 75% 9% | 0syr | 2yr 10yr
5 0.00 225 241027 23 471050 <01 0.1 T 88% 92% 95%
3 Bc"m‘( ?r:nLaTnf 30033 (51-53) 016 07 0.006 % 387
B (—4;:; 7 Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12 | 6.33 0.010 5 195
1 0.00 425 [BrownsiT& 151019 121013 271032 <01 1 5 70% 83% 92%
30033 (51-53) 016 07 0.006 125 387
CLAY (Marl)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 5 195
10013 (41-43)
2 0.00 425 e 2 2 42 1 49% % %
Brown SILT &| 10022 (64-66) 05 ag QD 125 287 310 30 3 6 t0 33 05 >15 o 65 80
CLAY (Mar)) | 10024 (64-66)
10025 (52-54)
10026 (50-52)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 5 195
3 0.00 425 [BrownSILT& 211027 0 211027 >15 >15 >15 38% 38% 38%
30033 (47-49) 0.4 13 0.008 125 387
CLAY (Marl)
) Organic Sit_| 20079 (0-3.3") 417 | 0205 | 0.823 | 7.90E-09| 220 0.009 2 26.6
EE Solvay Waste | 30036 (6.60.9) | 4.92 | -0.149 | 0018 | 1.80E-10 | 4.19 0.008 5 353
10013 (41-43)
) 0.00 425 Re——— 188;’12’ :;3'22'; 191029 5 241034 03 ) 15 54% 67% 85%
rown 66"
058 17 0.009 123 38,65
CLAY (Marl) | 10024 (64-66)
10025 (52-54)
10026 (50-52)
Organic Silt_| 20079 (0-3.3") 417 | -0205 | 0823 [ 7.90E-09| 2.29 0.009 2 26,6
5 11045 425 go\vav\sz\l/f?z 30036 (6.6:99) | 4.92 | -0.149 | 0.018 | 180E-10] 4.19 0.008 5 353 141020 131015 271035 <01 07 43 73% 84% 95%
rown :
oAy (Marh | 30038 (61-53) 016 07 0.006 123 3865
Organic Sit_| 20079 (0-3.3") 417 | 0205 | 0.823 | 7.90E-09| 220 0.009 2 26.6
6 11045 425 | SovayWaste| 30036 (6.609) | 492 | 0.149 | 0018 | 1.80E-10| 419 0.008 5 353 181026 0 181026 15 15 515 46% 7% 7%
Brown SILT & :
Coay (arh | 30033 (47-49) 0.4 13 0.008 123 38.65
Solvay Waste | 30040 (0-3.3) 723 | 0114 | 0039 | 9.60E-12| 6.33 0.010 12 195
Gray
SILT/CLAY/Fi 12 316
ne SAND 30043 13.2-165)| 33 -0.149 | 0041 | 250E-09 | 4.1 0.008
1 0.00 550 jLoatayuray 341039 5 391044 <0.1 19 14 67% 75% 87%
10018 (48-50)
Brown SILT &| 10022 (64-66) 058 17 0.009 106 38,65
CLAY (Marl) | 10024 (64-66") . : :
10025 (52-54)
10026 (50-52)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 12 195
Gray
2 3105.25 550 SILTICLAY/Fi g2 E2S 331037 0 331037 <0.1 >15 >15 66% 70% 70%
ne SAND |30043 (13.2-165)| 33 0149 | 0041 | 250609 | 411 0.008
DD’ Brown SILT & ;
oAy (Marh | 30038 (47-49) 0.4 13 0.008 106 3865
Solvay Waste | 30040 (0-3.3) 723 | 0114 | 0039 | 9.60E-12| 6.33 0.010 40 195
10013 (41-43)
10018 (48-50)
3 0.00 550 [BrownsitT&| 10022 (64-66) 058 09 0.009 % 87 381043 3 411046 <01 0.4 >15 76% 80% 85%
CLAY (Mar)) | 10024 (64-66)
10025 (52-54)
10026 (50-52)
Solvay Waste | 30040 (0-3.3) 723 | 0114 | 0039 | 9.60E-12| 6.33 0.010 40 195
4 0.00 550 [Brown SITE] 30033 (47491 0a = 0008 % o 361041 0 361041 <01 0.4 >15 76% 7% 7%
CLAY (Marl) (47-49)
Solvay Waste | 30040 (0-3.3) 723 | 0114 | 0039 | 9.60E-12| 6.33 0.010 40 195
Module 5 0.00 550  [BrownSILT& . 321036 20t021 521057 <01 0.1 12 88% 91% 95%
A LAY (var) | 30033 (51-53) 016 07 0.006 % 387
(2103 Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12 | 6.33 0.010 5 195
ft) 1 0.00 550  [BrownSILT& 191023 101012 291035 <01 08 48 71% 83% 92%
30033 (51-53) 0.16 07 0.006 125 387
CLAY (Marl)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 5 195
10013 (41-43)
2 ) 1037 4 to 4 42 1 1
0.00 550 |BrownSILT&| 10022 (64-66) 05 0z 0,009 125 87 31103 3 341040 05 >15 51% 66% 80%
CLAY (Mar)) | 10024 (64-66)
10025 (52-54)
10026 (50-52)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 5 195
3 0.00 550  [Brown SILT& 271033 4 271033 >15 >15 >15 39% 39% 40%
30033 (47-49) 0.4 13 0.008 125 387
CLAY (Marl)
) Organic Silt_| 20079 (0-3.3") 417 | 0205 | 0.823 | 7.90E-09| 220 0.009 2 26.6
== Solvay Waste | 30036 (6.60.9) | 4.92 | -0.149 | 0018 | 1.80E-10 | 4.19 0.008 5 353
10013 (41-43)
) 0.00 550 Re—— 188;’12’ :;3'22'; 271036 1 281037 02 36 14 56% 68% 85%
rown 66"
058 17 0.009 123 38,65
CLAY (Marl) | 10024 (64-66)
10025 (52-54)
10026 (50-52)
Organic Silt_| 20079 (0-3.3") 417 | -0205 | 0823 [7.90E-09] 229 0.009 2 26,6
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Attachment C

Table 1 - Summary of Geologic Sections For Consolidation Estimates

SICT Parameters

Oedometer Parameters

Percent Consolidation

Time after Cap Placement

sample Location Predicted
Remediat| Habitat | Cross Dredge Cap Sediment (depth) for Thicknes| Buoyant | Predicted Primary Secondary Predicted Total
Case Depth Thickness A B z c D Weight Consolidation Consolidation vs. Time [yrs] vs. Amount of Consolidation (in)
ion Area | Module | Section Units Consolidation s (ft) Consolidation
1 1 Parameters (peh) (im (in) (im
Ce eo Cae
[ [ [kPa] [m/sec] 8 50% 75% 90% 0.5yr 2yr 10yr
5 1t045 550 —SO‘VaV;\I/f_?‘Z 30036 (6.69.9) | 4.92 -0.149 | 0018 [180E-101 4.19 0.008 5 851 191024 4 231028 <01 04 38 76% 86% 96%
rown :
oay oy | 30033 (51-53) 016 07 0.006 123 38.65
Organic Sit_| 20079 (0-3.3") 417 | -0205 | 0823 [ 7.90E-09| 229 0.009 2 266
6 11045 550 :o\vav\sz\l/?z 30036 (6.6:09) | 492 | -0149 | 0018 | 180E-10 | 4.19 0.008 5 353 251032 o 251032 1 515 515 19% 19% 5080
rown ;
LAY (var) | 30033 (47-49) 0.4 13 0.008 123 3865
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 12 195
Gray
SILTICLAY/Fi 12 316
neSAND |30043 (13.2-165)| 33 0149 | 0041 | 250609 | 411 0.008
1 0.00 550 10013 (41-43) 341037 5 391042 <01 19 14 67% 76% 87%
10018 (48-50)
Brown SILT &| 10022 (64-66) 058 17 0.009 106 3865
CLAY (Marl) [ 10024 (64-66)
10025 (52-54)
10026 (50-52)
Solvay Waste | 30040 (0-3.3) 723 | 0114 | 0039 | 9.60E-12| 6.33 0.010 12 195
Gray
2 3751055 550 |SILT/CLAY/Fi L2 ELS 321035 4 321035 <0.1 >15 >15 66% 70% 70%
ne SAND 30043 13.2-165)| 33 -0.149 | 0041 | 250E-09 | 4.1 0.008
DD’ Brown SILT & :
oay oy | 30033 (47-49) 0.4 13 0.008 106 38.65
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 40 195
10013 (41-43)
3 0.00 550 e 7 t0 41 401044 1 4 1 76% % %
Brown SILT &| 10022 (64-66) 05 ag Q8 %0 287 37to 3 to <0. o >15 6 80 85
CLAY (Marl) | 10024 (64-66)
10025 (52-54)
10026 (50-52)
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 40 195
4 0.00 550 [BrownSILT&| goooo a4 s s 0008 " o 351039 4 351039 <01 04 >15 76% % 7%
CLAY (Marl) (47:49) - - -
Solvay Waste | 30040 (0-3.3) 723 | -0114 | 0039 | 9.60E-12| 6.33 0.010 40 195
5 0.00 550  [Brown SILT& 311035 211022 521057 <01 01 12 88% 92% 95%
30033 (51-53) 0.16 07 0.006 % 387
Module CLAY (Marl)
5A Solvay Waste | 30040 (0-3.3) 723 | 0114 | 0039 | 9.60E-12| 6.33 0.010 5 195
1 0.00 550  [Brown SILT& 181020 12 301032 <01 08 a7 71% 83% 92%
30033 (51-53) 016 07 0.006 125 387
CLAY (Marl)
Solvay Waste | 30040 (0-3.3) 723 | 0114 | 0039 | 9.60E-12| 6.33 0.010 5 195
10013 (41-43)
10018 (48-50)
2 0.00 550 |BrownSILT&| 10022 (64-66) 058 . 0D 5 . 291032 3 321035 05 42 >15 51% 66% 80%
CLAY (Marl) [ 10024 (64-66)
10025 (52-54)
10026 (50-52)
Solvay Waste | 30040 (0-3.3) 723 | 0114 | 0039 | 9.60E-12| 6.33 0.010 5 195
3 0.00 550  [BrownSILT& 261029 0 261029 >15 >15 >15 30% 30% 40%
30033 (47-49) 0.4 13 0.008 125 387
CLAY (Marl)
Organic Sit_| 20079 (0-3.3") 417 | 0205 | 0.823 | 7.90E-09| 220 0.009 2 26.6
EE Solvay Waste | 30036 (6.6-9.9) 4.92 0149 | 0018 [ 1.80E-10| 4.19 0.008 5 35.3
10013 (41-43)
) 0.00 550 R—— 188;’12’ :;3'22'; 241029 4 281033 02 36 15 56% 68% 85%
rown 66
058 17 0.009 123 38.65
CLAY (Mar)) | 10024 (64-66)
10025 (52-54)
10026 (50-52)
Organic Silt_| 20079 (0-3.3") 417 | -0205 | 0823 [ 7.90E-09| 229 0.009 2 266
5 3751055 550 go\vav\sl\l/f?z 30036 (6.6:09) | 492 | -0149 | 0018 | 180E-10 | 4.19 0.008 5 353 171020 14 311034 <01 04 28 76% 86% 96%
rown :
oAy (Mard | 30038 (61-53) 016 07 0.006 123 3865
Organic Sit_| 20079 (0-3.3") 417 | 0205 | 0.823 | 7.90E-09| 220 0.009 2 26.6
6 3751055 550 | SovayWaste| 30036 (6.6-09) | 492 | 0149 [ o018 [180E-10| 419 0.008 5 353 221026 0 221026 10 515 515 49% 49% 50%
Brown SILT & ;
LAY (var) | 30033 (47-49) 0.4 13 0.008 123 3865
AVG from
1 0 0 Solvay Waste | Gegsyntec report 0.03 31 0.002 » o 22 5 27 08 24 48 44% 71% 96%
Marl_ [30033(35537.0) | 495 | -0247 | 1153 | 2E09 | 249 0.010 50 36
F-F AVG from
Solvay Waste 003 377 0.002 15 19
2 [ 0 Gaeé’gav;“f:?’j‘;’)" oaT 9 4 13 06 22 48 46% 73% 98%
Marl - 0.28 097 (0007 1 50 56
l 30083 (51-53)
Softsitand .
q o © e 20070 (9.9-13.2)| 177 | -0137 | 0051 | 1.70E-08| 265 0.007 15 44 @ G o <on 0 05 o e o
Brown Clay | 20016 (27-29) 0.19 0.89 0.006 50 65
Soft siltand Py
2 0 ® o 20070 (9.9-13.2)| 177 | 0137 | 0.051 | 1.70E-08| 265 0.007 15 a4 B ® B @ - - o P P
Brown Clav_| 20017 (42-44) 022 087 0,007 50 56
Soft siltand ;
3 0 0 clav 20017 (10-12) OB || 248 || 8D B o 16 6 22 <01 04 18 8% | o1% | 99%
Brown Clay | 20016 (27-29) 0.19 0.89 0.006 50 56
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Attachment C
Table 1 - Summary of Geologic Sections For Consolidation Estimates

SICT Parameters Oedometer Parameters Percent Consolidation Time after Cap Placement
sample Location Predicted
Remediat Habitat | Cross o, oq [g:dtgr\e Thmc::ess Sediment (depth) for Thicknes ?;\;cyar:‘tt Prgmcle‘d :’(‘mary Secondary Pcrema\ez T(mal vs. Time [yrs] vs. Amount of Consolidatior
ion Area | Module | Section “ by Units Consolidation A B8 z ¢ o s (ft) o onsolidation Consolidation onsolidation brsl n ()
[ {f Parameters (pef) (im (in) @in)
Cc eo Cae
[ [ [kPa] [m/sec] 8 50% 75% 90% 0.5yr 2yr 10yr
Soft silt and ;
4 [ 0 clav 20017 (10-12) s 3 e B D 16 0 16 <01 12 >15 70% 78% 81%
Brown Clay_| 20017 (42-44) 022 0.87 0.007 50 65
Softsitand | 59017 (10-12) 051 142 0.009 15 40
ce clay
20001 (44.9-46.9)
20004 (36.6-38.6)
5 [ [ 17 7 24 <01 04 2 76%
Red/Brown_120007 (38.6-40.6) 0.26 0.98 0.007 50 56 oo o
an CLAY &SILT |~ 20016 (27-29) ’ ’
(10t0- 20017 (42-44)
30 ft) 20018 (47-49)
S"f‘j‘;:a"d 20070 (9.9-132)| 177 | -0137 | 0051 | 170E-08| 265 0.007 15 4
20001 (44.9-46.9)
20004 (36.6-38.6)
6 0 [ 13 6 19 0.1 02 21
Red/Brown | 20007 (38.6-40.6) o5 | e | acm 50 56 < B0% | o0% | 99%
CLAY &SILT [ 20016 (27-29)
20017 (42-44)
20018 (47-49)
Organic SILT | _ 70006 (2-4) 264 | 0194 | 0043 | 6.90E09 | 4.05 0.008 10 37
20001 (44.9-46.9)
1 [ [ e 17 7 24 0.1 02 16 82%
Red/Brown | 20007 (38.6-40.6) < 91% 99%
0.26 0.98 0.007 55 56
CLAY &SILT |~ 20016 (27-29)
20017 (42-44)
20018 (47-49)
o Organic SILT | _ 20079 (0-3.3) 417 | 0205 | 0.823 | 7.90E-09 | 220 0.009 10 27
20001 (44.9-46.9)
20004 (36.6-38.6)
2 o o Red/Brown | 20007 (38.6-40.6') 23 8 31 <0.1 01 13 85% 93% 99%
CLAY &SILT [ 20016 (27-29) 0.26 0.98 0.007 5 56
20017 (42-44)
20018 (47-49)
3 9 0 Organic SILT | 20079 (0-3.3) 417 | 0205 | 0823 | 7.90E-09| 229 0.009 10 27 = 5 = e 7 a7 o o o
CLAY (Marl) | 20074 (13.2-16.5)| 351 013 | 0015 |190E10| 356 0,009 55 36
AVG from
1 o [ Solvay Waste | Gegsyntec report 0.03 31 0.002 ® o 22 5 27 0.8 2.4 48 44% 71% 96%
Marl_ |30033(35537.0) | 495 | 0247 | 1153 | 2E09 | 2.49 0.010 50 36
FF
Solvay Waste| CYBIED 0.03 377 0.002 15 19
2 0 0 eOSV'“e:;‘Z"?" 9 4 13 06 22 48 46% 73% 98%
Marl 30033 (47-49) 0.28 0.97 0.007 50 56
30033 (51.53)
Softsitand | 50070 (9.9-132) [ 1.7 0137 | 0051 | 170E-08| 265 0.007 15 4
1 0 0 clay. (09-13.2) - - ~ - - 12 6 18 <0.1 0.15 15 84% 92% 98%
Brown Clav_| 20016 (27-29) 0.19 0.89 0.006 50 65
2 © © 5"“5'3‘5/“"" 20070 (9.9-13.2)| 177 | -0137 | 0051 | 1.70E-08| 265 0.007 15 44 @ o @ <o @ - 7 w5 =
GG Brown Clay_| 20017 (42-44) 022 0.87 0.007 50 56
Soft siltand :
3 [ 0 clay 20017 (10-12) 051 142 0.009 » 40 16 6 22 <01 0.4 18 7% 91% 99%
Brown Clav_| 20016 (27-29) 0.19 0.89 0.006 50 56
2 Soft siltand o
(7t0-10 4 [ 0 clav 20017 (10-12) CER 3 e B o 16 0 16 <01 12 >15 67% 7% 80%
t) Brown Clay | 20017 (42-44) 022 087 0.007 50 65
Organic SILT | _ 70006 (2-4) 264 | 0194 | 0043 | 6.90E.09 | 4.05 0.008 10 37
20001 (44.9-46.9)
1 0 0 e 17 7 24 0.1 0.2 16 81%
Red/Brown | 20007 (38.6-40.6') < 91% 99%
0.26 0.98 0.007 55 56
CLAY &SILT |~ 20016 (27-29)
20017 (42-44)
20018 (47-49)
o Organic SILT | _ 20079 (0-3.3) 417 | 0205 | 0.823 | 7.90E-09| 220 0.009 10 27
20001 (44.9-46.9)
2 o o ) 23 8 31 0.1 0.1 13 85%
Red/Brown | 20007 (38.6-40.6') < 93% 99%
0.26 0.98 0.007 55 56
CLAY &SILT |~ 20016 (27-29)
20017 (42-44)
20018 (47-49)
3 o o Organic SILT | 20079 (0-3.3) 417 | 0205 | 0823 | 7.90E-09 | 229 0.009 10 27 - A 5 o1 08 . 3% 5% 97%
CLAY (Marl) | 20074 (13.2-165)| 351 013 | 0015 [190E 10| 356 0.009 55 36
AVG from
1 051015 0 Solvay Waste| e cvntec report s a1 @er = = 221024 5 271029 08 24 48 44% 71% 96%
Marl _|30033 (35.537.0 | 495 | 0247 | 1153 | 2E00 | 2.49 0,010 50 36
FF
Solvay Waste|  AVC from 0.03 377 0.002 15 19
2 051015 0 CeasvntEanenoc 9 4 13 06 22 a7 46% 73% 97%
— 30033 (47-49) 0 o 0,007 50 56
30033 (51.53)
Softsitand | 50070 (9.9-132)| 177 | -0137 | 0051 | 1.70E-08 | 265 0.007 15 4
1 05108 o clay - - : - 0t013 0to6 oto19 <01 015 15 85% 92% 98%
c Brown Clav_| 20016 (27-29) 0.19 0.89 0.006 50 65
Soft siltand .
2 OB @ e 20070 (9.9-13.2)| 177 | -0137 | 0051 | 1.70E-08| 265 0.007 15 44 i ® OmB < 06 - = B e
e Brown Clay | 20017 (42-44) 0.19 0.89 0.007 50 56
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Attachment C

Table 1 - Summary of Geologic Sections For Consolidation Estimates

SICT Parameters Oedometer Parameters Percent Consolidation Time after Cap Placement
Sample Location Predicted
Remediat| Habitat | Cross Dredge Cap Sediment (depth) for Thicknes| Buovant [ Predicted Primary Secondary Predicted Total
case | Depth | Thickness A B z c D Weight | Consolidation Consolidation vs. Time [yrs] vs. Amount of Consolidation (in)
ion Area | Module | Section Units Consolidation s (1) Consolidation
1 1 Parameters (peh) (im (i) (im
ce eo Cue
[ [ [kPa] [m/sec] 8 50% 75% 90% 0.5yr 2yr 10yr
T Soft silt and Y
3 05108 o clay I () @Ei AR @eE = AO 0to16 0to6 0t022 <01 0.4 18 78% 91% 99%
Brown Clay_| 20016 (27-29) 022 | 087 | 0006 50 56
B Softsift and L
(407 4 0518 0 clay 20017 (10-12) 051 | 142 | 0009 » 40 0t016 0 01016 <01 12 >15 | eo% | 78% | so%
o Brown Clay | 20017 (42-44) 022 | o087 | oo07 50 65
Organic SILT | 70006 (2-4) 264 | 0194 | 0643 | 690E09 | 405 0.008 10 37
20001 (44.5-46.9)
1 | ost0525 0 e 61018 8 141026 0.1 01 13 85% | 3% | 99%
B, Red/Brown | 20007 (38.6-40.6") to 0 <0. 5
LAY & SILT |~ 20016 (27-29) 02 | 098 | 0007 55 56
20017 (42-44)
20018 (47-49)
e Organic SILT | 20079 (0-3.3) | 417 | -0205 | 0823 | 7.00E:09| 229 0,009 10 27
20001 (44.6-46.9)
2 | ost0525 0 e 141024 9 231033 0.1 01 1 86% | 4% | 99%
05.: Red/Brown | 20007 (38.6-40.6") = o o
CLAY 85T | Soos (ovaon 026 | 0e8 | 0.007 55 56
20017 (42-44)
20018 (47-49)
P T o Organic SILT | _20079(03.3) | 417 | -0205 | 0823 | 7.00E:09| 229 0,009 10 27 P 3 P o = ) R
CLAY (Marl) [ 20074 (13.2-165)] 351 | 013 | 0015 |[190e10] 356 0,009 55 36
AVG from
1 05t05 225 Solvay Waste | o ntec report o & Oy i © 231029 5 281034 08 24 a8 24% 71% 98%
Marl 30033 (35.5-37.01 | _4.05 | -0247 | 1163 | 2E-00 | 249 0.010 50 Ed
FF
Solvay Waste| . _AVG from 003 377 0.002 15 19
2 05105 225 G;;;;;“f:;i’;?)" o0 9to11 4 131015 06 22 47 46% 73% 97%
Marl - 028 | o097 0007 I 5 56
i 30083 (51-53)
Soft sit and Py
1 05108 225 clay EUOPHE)| | A || OFF | R || fGEE)|| 88 @er = & 0to15 0to6 0to21 <01 015 12 87% 93% 99%
Brown Clay_| 20016 (27-29) 015 | 089 | 0006 50 65
Softsift and .
) 05108 225 onand [200009-132)] 177 | 0137 | oost | 170808 | 265 0.007 15 44 01016 o 01016 <1 0 w2 | e | 7aw | 7ew
o6 Brown Clav_| 20017 (42-44) 022 | o087 | o007 50 56
Soft sitand 2
3 05108 225 clay I () @Ei — @eE = AO 01020 0to6 0t026 <01 0.4 16 80% 92% 99%
Brown Clay_| 20016 (27-29) 015 | 089 | 0006 50 56
3B Softsift and L
(2103 4 05108 225 clav TR QR || B || 6 B @ 01020 0 01020 <01 08 >15 | 72% | sow | 8%
o Brown Clay | 20017 (42-44) 022 | o087 | o007 50 65
Organic SILT | 70006 (2.4) 264 | 0194 | 0643 | 6.90E09 | 405 0.008 10 37
20001 (44.5-46.9)
1 45105 2.25 e 121013 7 191020 0.1 02 14 84% | 2% | 99%
0 Red/Brown | 20007 (38.6-40.6") o @ o 8
CLAY .SILT | Soons (oraon 026 | 0e8 | 0.007 55 56
20017 (42-44)
20018 (47-49)
- Organic SILT | 20079 (0-3.3) | 417 | -0205 | 0823 | 7.00E:09| 229 0,009 0 27
20001 (44.6-46.9)
2 45105 225 e 21 8 29 0.1 01 12 85% | 3% | 99%
.5 t0 - Red/Brown | 20007 (38.6-40.6') e ’
GLAY & SILT |~ 20016 (27-29) 026 | 098 | 0007 55 56
20017 (42-44)
20018 (47-49)
3 45105 225 | OmaanicSIT| 20079(0-33) | 417 | 0205 | 0823 | 790E09| 229 0,009 10 27 T 5 P e e - 7o e Il o
CLAY (Marl) [ 20074 (13.2-165)| 351 | 013 | 0015 | 19010 356 0,009 55 36
AVG from
1 351065 225 Solvay Waste | o ntec report o & Oy i © 20025 5 251030 08 24 48 24% 71% 98%
Marl 30033 (35.5-37.01 | _4.95 | -0247 | 1163 | 2E-00 | 249 0.010 50 Ed
FF
Solvay Waste| . _AVG from 003 377 0.002 15 19
2 351065 225 G;s’;;;“f:;i’;?)" o0 81010 4 121014 07 22 47 46% 73% 97%
Marl - 028 | og7 0007 I 5 56
o 30083 (51-53)
Soft sit and Py
. —— - sand [ 20070 99-132)| 177 | -0a37 | oosi | 170808 | 265 0.007 15 44 o o — o - 12 —r——
Brown Clay_| 20016 (27-29) 015 | 089 | 0006 50 65
Softsift and .
) 25106 225 onand [200009-132)] 177 | 0137 | oost | 170808 | 265 0.007 15 44 s011 o st011 <1 o5 P [
oo Brown Clav_| 20017 (42-44) 022 | o087 | o007 50 56
Soft sitand 2
3 35106 225 clav 2oonyoe) 0 AR || G B e Tw014 7 141021 <01 04 16 79% | 9% | 99%
Brown Clay_| 20016 (27-29) 015 | 089 | 0006 50 56
8 Softsift and L
05102 4 35106 225 clav TR QR || B || 6 B @ 81014 0 81014 <01 08 >15 | 716 | 80w | 82%
) Brown Clay | 20017 (42-44) 022 | o087 | o007 50 65
Organic SILT | 70006 (2-4) 264 | 0194 | 0643 | 6.90E09 | 405 0.008 10 37
20001 (44.5-46.9)
1 | 350525 225 ) 111016 7 181023 0.1 02 15 83% | 2% | 99%
0 5. Red/Brown | 20007 (38.6-40.6') @ @ o .
GLAY & SILT | * 20016 (27-29) 02 | 098 | 0007 55 56
20017 (42-44)
20018 (47-49)
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Attachment C

Table 1 - Summary of Geologic Sections For Consolidation Estimates

SICT Parameters

Oedometer Parameters

Percent Consolidation

Time after Cap Placement

Sample Location Predicted
Remediat( Habitat [ cross [ DD':"?: Tth::ess Sediment (depth) for Thicknes ?;;oyay:‘lt P'g“‘“ef :’l‘"‘a'y Secondary P”’“‘“fg Total B R + Consolic
ion Area | Module | section [f?l o Units Consolidation A B z c D s (1) (E::Qf) onszrw‘)a ion Consolidation Consz r\‘)auon vs. Time [yrs] vs. Amount of Consolidation (in)
Parameters co o Cue P (in)
8] 8] kPal | [misec] | [ 50% 75% | 9% | osyr | 2yr | 10yr
— Organic SILT | 20079 (0-3.3) | 417 | 0205 | 0823 | 7.90E-09| 229 0.009 10 27
20001 (44.6-46.9)
A s 20004 (36.6-38.6)
05. Red/Brown | 20007 (38 6-40.6) 201023 8 281031 <01 01 12 85% | 3% | 99%
LAY &SILT | 20016 (27-29) 02 | 098 | 0007 55 56
20017 (42-44)
20018 (47-49)
o | asmem 225 |OwanicSILT| 20079(08.3) | 417 | 0205 | 0823 | 7.006:09| 229 0.009 10 27 51029 A 03 o1 06 27 e | s | 8%
CLAY (Marl) [ 20074 (132-165)] 351 | 013 | 0015 356 0.009 55 36
Organic SILT | 70006 (2-4) 264 | -0.194 | 0943 4.05 0.008 3 374
1 0 2.75 S”'; A&;\A ;‘"E 70006 (10-12)) 2.74 -0.091 | 0.065 3.25 0.006 30 3317 19 15 34 <0.1 03 18 79% 91% 100%
Oraanic SILT | 60016 (14-16) | 349 | 0195 | 2.19 334 0.008 57 36.19
Organic SILT | 70031 (0-33) 47 | 094 | 0109 3.74 0012 3 223
2 o 275 S‘Lg A‘i‘;‘”e 70006 (10-12) | 274 | -0.001 | 0065 325 0.006 15 33.17 26 17 43 <01 04 15 7% 93% | 100%
Oraanic SILT | 60016 (14-16) | 349 | 0195 [ 219 334 0.008 12 3610
Organic SILT | 70031 (0-3.3) 47 | 0194 | 0.109 3.74 0012 3 223
1 3 0 275 S‘L;Ai;‘"e 70006 (10-12)) 2.74 -0.091 | 0.065 3.25 0.006 12 3317 25 8 33 0.1 15 7 66% 78% 93%
SILT & CLAY | 70022 (13.2165)| 328 | -0.146 | 0.028 482 0.009 115 311
a A 275 | Organic SILT | 70031 (0-33) 47 | 0194 | 0109 3.74 0012 3 22.34 - o e 03 16 o7 son% | 78% | ou
SILT & CLAY | 70022 (13.2-165)| _3.28 | 0146 | 0028 282 0008 | 1248 311
Organic SILT | 70031 (0-3.3) 47 | 0104 | 0.109 3.74 0012 6 223
TOUZ5 B56.57
10080 (9.9-13.2)
5 0 275 [ Soiaywaste| 10081A(13.2- 7 0102 | 0126 |271E10| 465 0070 6 225 31 8 39 02 16 6 60% | 78% | 94%
16.5)
Hogule 10105 (0-33)
L2 o SILT & CLAY | 70022 (13.2:165)|_3.28 | -0.146 | 0028 | 23610 | 4.62 0.009 118 | 31129073
Soft SILT | 60056 (0.5:33) | 415 | 0202 | 015 | 17610 | 3.9 0013 10 209
1 0 2.75 35 8 43 04 23 8 52% | 73% | 93%
Medum U 60061 13:2-165)| 346 | -0a78 | oo | agE0 | 4a7 0.009 115 319
Soft SILT_| 60064 (0.033) | 3.1 017 | 00381 | 31E10 [ 39 0.009 10 263
3y 2 0 275 28 7 35 04 24 9 52% | 72% | 92%
Medum U 60061 13:2-16.5)| 346 | -0a78 | oo | agE0 | 4a7 0.009 115 319
Soft SILT | 60010 (16-18) | 431 | 0239 | 208 | 2E-09 | 285 0010 10 343
3 0 2.75 i 2 7 33 03 24 9 5% | 7% | 92%
Me‘gﬂf”" 60061 (13.2-165)| 346 | -0178 | 0091 | 48E-10 [ 417 0.009 115 319
SILT & Fine
60017 (8-10) 5 343
SAND 285 | -0134 | 0524 | 200800 3871 0007
1 0 275 fSAND L | 2685 | 0134 | 0524 | 2 7 a1 X
Soft SILT | 60016 (1416) | 349 | -0.195 | 219 | 530E-09] 3.34 0.008 5 3427 02 27 8 A I B
SILT & CLAY | 60061 (13.2-165)| 3.46 | -0.178 | 0.091 | 4.80E-10| 417 0.009 115 319
. SILT & Fine ; - ¥
KK 2 ® o o | sose@aee) | 413 | 0218 | oar | 1710 | 367 0012 5 218 - s “ 04 19 . s | 7o% | esw
Oraanic SILT | 60061 (13.2-165)| 346 | 0178 | 0001 | 48E10 | 417 0.008 120 319
SILT & Fine . y y
A 3 T oo | 600s6(0533) | 415 | 0202 | 015 | 17810 | 379 0013 15 209 o 1 w0 04 i 29 s | 76 | oo
Organic SILT | 60061 (132-165) [ 346 | -0.178 | 0091 | 48E-10 | 417 0.009 110 319
Groanic SILT | 70006 (2-4) 264 | 0194 | 0043 | 69E-09 | 405 0.008 3 374
1 0 35 S‘Lg A‘i‘;‘”e 70006 (10-12) 274 | -0001 | 0065 | 56E-09 | 325 0.006 30 33.17 24 15 39 <01 04 19 78% 91% | 100%
Oraanic SILT | 60016 (14-16) | 849 | 0105 | 2.10 | 53E00 | 334 0.008 o7 2834
Organic SILT | 70031 (0-3.3) 47 | 0194 | 0109 | 8iE11 | 374 0012 3 223
2 0 35 S”'; Ai;‘"e 70006 (10-12') 2.74 -0.091 0.065 5.6E-09 3.25 0.006 15 33.17 31 16 47 <0.1 0.5 16 76% 92% 100%
Oraanic SILT | 60016 (14-16) | 349 | 0195 | 2.10 | 53E09 | 334 0.008 112 36.19
Organic SILT | 70031 (0-33) 47 | 0104 | 0109 | 8111 | 874 0012 3 223
o7 3 o 35 S‘Lg A‘i‘;‘”e 70006 (10-12) 274 | -0001 | 0065 | 56E-09 | 325 0.006 12 33.17 30 8 38 0.1 19 8 62% 76% 92%
SILT & CLAY | 70022 (13.2-165)| 328 | 0146 | 0028 | 23610 | 482 0.008 115 3113
" o 25 |Organic SILT| 70031 (0:3.3) 47 | 0104 | 0109 | 8iE11 | 374 0012 3 22.34 2 5 o 03 8 B son | 70% | 3%
SILT & CLAY | 70022 (13.2-165)| _3.28_| -0.146 | 0028 | 23610 | _4.62 0009 | 1238 311
Organic SILT | 70031 (0-3.3) 47 | 0104 | 0109 | 8111 | 374 0012 6 223
T00Z5 356,67
10080 (9.9-13.2)
5 0 35  |sovaywaste| 10081A (13.2- 7 0102 | 0126 | 271E-10| 465 0.070 6 225 36 9 45 025 19 6.9 s8% | 76% | 93%
16.5)
Module 2 10105 (0-3.3)
G o =20 SILT & CLAY | 70022 (13.2-16.5)| _3.28 | -0.146 | 0028 | 2.36-10 | 4:82 0009 | 118 | 31120073
SoftSILT_| 60056 (053.3) | 415 | 0202 | 045 | 17610 | 3.79 0013 10 209
1 0 3.25 i 39 8 a7 05 26 8 50% | 71% | 92%
Medum U | goos1 (132-165) 346 | -0a78 | 0091 | asE10 | 417 0.009 115 319
Soft SILT_| 60064 (0.033) | 3.1 017 | 0031 | 31610 | 39 0.009 10 283
3 2 0 325 i 32 7 39 06 27 9 a9% | 70% | o1%
Medum U | goos1 (132-165) 346 | -0a78 | 0091 | ase10 | 417 0.009 115 319
SoftSILT | 60019(16-18) | 431 | -0.239 | 208 | 200 | 285 0010 10 343
3 0 325 [Wedum st 30 7 37 03 25 9 56% | 72% | 9%
T |ooer 1321659 346 | 0178 | ooor | ase10 | 417 0.009 115 319
SILT & Fine ;
1 0 25 |_sano | SOUOA0 | a5 | 0138 | osea | 200E00] a7 o007 | © 3 2 7 u os | 2s | o | s | 70w | e
Soft SILT | 60016 (14-16) | 849 | -0.195 | 2.10 | 5.30E-09] 3.34 0.008 5 34.27 -
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Attachment C

Table 1 - Summary of Geologic Sections For Consolidation Estimates

SICT Parameters Oedometer Parameters Percent Consolidation Time after Cap Placement
sample Location Predicted
Remediat Habitat | Cross o, oq Eg:dtgr\e TmcC::ess Sediment (depth) for Thicknes ?r‘f'yar:‘: Prgmc‘exd :’t‘mary Secondary Pcrema\ez Tlmal vs. Time [yrs] vs. Amount of Consolidation (in
ion Area | Module | Section [f?l o Units Consolidation A B8 z ¢ o s (ft) o onseaton Consolidation onseation brsl ()
Parameters o . c (peh) (im (in) (im
8] 8] [kPa] | [misec] 8] 50% 75% 9% | 0syr | 2yr 10yr
= SILT & CLAY [ 60061 (13.2-165)| 346 | -0.178 | 0.091 | 4.80E-10| 417 0.009 115 319
. SILT & Fine -
KK 2 ® a5 A 60054 (3.3-66) | 413 | 0218 [ 011 | 17E10 | 367 0.012 5 218 o o 5 Qo A0 g o o e
Oraanic SILT | 60061 (13.2-165)| 346 | -0.178 | 0091 | 48e-10 | 417 0,009 120 319
SILT & Fine -
3 0 5 SAND 60056 (0.5-33) | 415 | -0202 [ 015 | 17E10 | 3.79 0013 15 20.9 @ " = Qo 0o a e P e
Organic SILT | 60061 (132-165)| 346 | 0.178 | 0091 | 48e-10 | 417 0.009 110 319
Oraanic SILT | 70006 (2-4) 264 | 0194 | 0943 | 6.9E-09 | 4.5 0.008 3 374
1 01035 5 5”'; A“;;‘"e 70006 (10-12) 274 | -0001 | 0065 | 56E-09 | 325 0.006 12 3317 201032 0 201032 02 6 >12 54% 63% 81%
SILT & CLAY | 70022 (13.2-165)| 328 | -0.146 | 0028 482 0.009 115 311
Organic SILT | 70031 (0-3.3) 47 | 0194 | 0.109 3.74 0.012 3 223
[aY 2 01035 5 S‘L;A'?,‘V E‘"E 70006 (10-12) 274 0091 | 0065 3.25 0.006 12 3317 30t0 38 0 30t0 38 0.2 48 >12 57% 67% 81%
SILT & CLAY | 70022 (13.2-165)| 328 | -0.146 | 0028 282 0.009 115 311
Oraanic SILT | 70006 (2-4) 264 | 0104 | 0943 4.05 0.008 3 37.4
3 01035 5 SiTsene | o006 wo-12) | 274 | 0001 | ooss 325 0.006 12 33.17 171027 23 401050 <01 01 04 92% | 9% | 100%
Organic SILT| 60016 (14-16) | 366 | 009 | 0027 3.08 0.008 115 28.34
1 01055 5 SERCly || CRQeas) || o4 <0l _|| OER 2.9 0.009) 10 283 251044 0 251044 07 44 >11 4% | 64% | 85%
SILT & CLAY | 60061 (13.2-165)| 346 | -0.178 | 0091 4.7 0.009 115 319
. e 2 OmES 5 SoftSILT | 60019 (16:18) | 431 | 0.239 | 2.8 2.85 0.010 18 283 P o P v @ o o 5 o
(3107 SILT & CLAY | 60061 (132-165)| 346 | -0.178 | 0091 217 0,009 107 319
ft) 3 01055 5 Soft SILT_| 60056 (0.5-3.3) | 4.15 | 0202 | 0.5 S ooy 7 20.9 361050 0 361050 08 43 >11 25% 65% 85%
SILT & CLAY [ 60061 (13.2-165) 3.46 -0.178 | 0.091 4.17 0.009 118 319
SILT & Fine 3 =%
1 0to6 5 SAND 60017 (8-10) 2.85 -0.134 0.524 3.71 0.007 131036 14 271050 01 08 25 66% 87% | >98.5%
Oraanic SILT | 60016 (14-16) | 349 | 0.195 | 2.19 3.34 0.008 119 358
SILT & Fine s 243
2 0106 5 | _SAND | 60017(8-10) | 285 | -0134 | 0524 | 2.00E09| 371 0007 : 141037 Oto4 141041 0.18 4 14 59% 68% 85%
Soft SILT | 60016 (14-16) | 3.49 | 0195 | 219 | 530E-09] 334 0.008 10 35.78
3 SILT & CLAY | 60061 (13.2-16.5)| 346 | -0.178 | 0.091 | 4.80E-10 | 417 0.009 109 319
KK SILT & Fine 6 243
3 0to6 5 SAND 60017 (8-10) 285 | 0134 | 0524 | 2.00E09| 371 0.007 - 141038 0 141038 08 5 >7 46% 60% | >76%
SILT & CLAY | 60061 (13.2-165)| 346 | -0.178 | 0091 | 4.80E-10 | 417 0.009 119 319
4 0106 5 | ssidiir || EiEh@sas) || 45 || A || 0 || LE || S 0053, 8 200 351051 0 351051 08 4 >7 45% 65% | >80%
SILT & CLAY | 60061 (132-165)| 346 | 0.178 | 0091 | 4.80E10 | 417 0.009 117 319
5 0106 5 Soft SILT | 60054 (33-66) | 413 | -0218 | 041 | 17610 | 367 0012 8 218 BT o P 0 a = o |
SILT & CLAY | 60061 (132-165)| 346 | -0.178 | 0091 | 48e-10 | 417 0,009 117 319
Organic SILT | 70006 (2-4) 264 | 0194 | 0043 | 6.0E.09 | 4.05 0.008 3 374
1 251035 55 s”'; A’i;‘"e 70006 (10-12') 2.74 -0.091 0.065 5.6E-09 3.25 0.006 12 33.17 121026 0 121026 01 6 >12 57% 65% 81%
SILT & CLAY | 70022 (13.2-165)| 328 | -0.146 | 0028 | 23e-10 | 482 0.009 115 311
o Organic SILT | 70031 (0-3.3) 47 0194 | 0109 | BIE1l | 374 0012 3 223
(-210-3 [ 2 251035 55 5”-;:;‘ ;‘"e 70006 (10-12) 2.74 20.091 | 0.065 3.25 0.006 12 3317 271035 0 271035 0.2 46 >12 58% 68% 83%
[
2 SILT & CLAY [ 70022 (132-165)| 328 | -0.146 | 0028 482 0.009 115 311
Organic SILT | 70006 (2-4) 264 0943 4.05 0.008 3 37.4
3 251035 55 S‘L;Ai E‘"E 70006 (10-12) 274 0.065 3.25 0.006 12 3317 101022 24 341046 <0.1 01 04 92% 99% 100%
Oraanic SILT | 60016 (14-16) | 3.66 0.027 3.08 0.008 115 28.34
Organic SILT | 70006 (2-4) 264 | -0194 | 0943 2.05 0.008 3 374
1 21045 55 5”-;:;‘ E‘"e 70006 (10-12") 274 | -0001 | 0065 3.25 0.006 12 3317 191028 0 19028 0.1 6 >12 57% 65% 81%
SILT & CLAY | 70022 (13.2-165)| 328 | -0.146 | 0028 482 0.009 115 311
& Organic SILT | 70031 (0-3.3) 47 | 0194 | 0.109 3.74 0.012 3 223
(05t0-2| ' 2 21045 55 S‘L;A'?,‘V E‘"E 70006 (10-12") 274 0001 | 0065 325 0.006 12 3317 311036 0 311036 0.2 47 >12 58% 68% 82%
[0
b SILT & CLAY | 70022 (132-165)| 328 | -0.146 | 0028 282 0.009 115 311
Organic SILT | 70006 (2-4) 264 | -0194 | 0943 2.05 0.008 3 374
3 21045 55 SILT &Fine | 76006 (10.12) 2.74 20.091 | 0.065 3.25 0.006 12 3317 161024 23 391047 <0.1 01 0.4 92% 99% 100%
Organic SILT | 60016 (14-16) | 3.66 009 | 0027 398 0,008 115 2834
Organic SILT | 70006 (2-4) 264 | 0104 | 0043 4.05 0.008 3 374
1 3t05 55 s”'; A’i;‘"e 70006 (10-12)) 2.74 -0.091 | 0.065 3.25 0.006 12 3317 17t0 25 0 17t025 0.2 6.2 >12 54% 63% 80%
SILT & CLAY | 70022 (13.2-165)| 328 | -0.146 | 0028 282 0.009 115 311
@ Organic SILT | 70031 (0-3.3) 47 0194 | 0.109 374 0012 3 223
(+lto-1 - 2 3105 55 5”-;:;‘ ;‘"e 70006 (10-12) 2.74 20.091 | 0.065 3.25 0.006 12 3317 30t034 0 30t034 0.2 5 >12 56% 66% 83%
[
b SILT & CLAY [ 70022 (132-165)| 328 | -0.146 | 0028 482 0.009 115 311
Organic SILT | 70006 (2-4) 264 | 0104 | 0943 4.05 0.008 3 37.4
3 3105 55 S‘L;Aig‘"e 70006 (10-12) 274 0091 | 0065 3.25 0.006 12 3317 151021 24 391045 <0.1 01 04 920% 99% 100%
Organic SILT| 60016 (14-16) | 366 | 009 | 0027 3.08 0.008 115 2834
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