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1. INTRODUCTION

This report has been prepared to provide the Preliminary Alternate Liner Demonstration (ALD) of
Belle River Power Plant Bottom Ash Basins (BABS), one of two coal combustion residuals (CCR)
units at the site, in accordance with 40 CFR Part 257 as amended on November 12, 2020 (CCR
Part B Rule). Figure 1-1 provides a site location.

This report concludes that there is no reasonable probability that water from the BABs will cause
a release to the groundwater that will exceed the groundwater protection standards (GWPS) at the
waste boundary over the projected active life of the CCR unit.

1.1 Background

DTE Electric Company (DTE) submitted the Alternate Liner Demonstration Application for BABs
to the United States Environmental Protection Agency (USEPA) on November 30, 2020 [1] in
accordance with the CCR Rule. Soon after, DTE started the field and laboratory investigation
studies to meet the requirements of the CCR Rule.

One of the requirements of the CCR Rule is to conduct hydraulic conductivity testing using site-
specific permeant liquid. The CCR Rule acknowledges that these tests may last a long time such
that the operator of the CCR unit may need to submit an extension request for the laboratory testing
program, and submit a preliminary ALD.

DTE submitted extension requests due to “analytical limitation” under separate covers, dated
September 1, 2021 [2] and September 1, 2022 [3]. The extension requests detailed the
compatibility testing program results through August 12, 2022. The USEPA has not yet responded
to the extension request.

The Part B Rule does not require the submittal of a preliminary ALD (PALD) by November 30,
2021, if an extension request is submitted in accordance with §257.71(d)(2)(ii)(A). However, DTE
provided a PALD [4] out of an abundance of caution and with confidence in the performance of
the liner system as a “place holder” to comply with the requirement to submit an ALD by
November 30, 2021.

The PALD detailed the site investigation, conceptual site model, laboratory study, and fate and
transport model concluding that there is no reasonable probability that water from the BABs will
cause a release to the groundwater that will exceed the GWPS at the waste boundary over the
projected active life of the CCR unit. This ALD includes additional data analyzed subsequent to
the submittal of the PALD, and confirms the appropriateness of the hydraulic conductivities used
in the PALD fate and transport model.
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1.2 Purpose

The purpose of this report is to provide the final ALD including the approach, analysis details, and
results in accordance with the CCR Rule.

1.3 Report Organization

The remainder of this report is organized as follows:

e Section 2 — provides the field and laboratory investigation details, information on site
geology/hydrogeology, and conceptual site model details.

e Section 3 — provides results of hydraulic conductivity testing, termination criteria details,
chemistry testing of site-specific porewater, and discussion of results.

e Section 4 — provides analysis approach, details, GWPS, and evaluation of results as to
whether the BABs meet the ALD requirement of the CCR Rule.

e Section 5 — provides a summary of the report.
e Section 6 — provides certification.
e Section 7 — provides references.

1.4 Terms of Reference

This report was prepared by Mike Coram C.P.G., Clinton Carlson Ph.D., P.E ., Jesse Varsho P.E.,
and reviewed by John Seymour, P.E. of Geosyntec Consultants of Michigan, Inc.(Geosyntec).

GLP8017\Bottom Ash Basins ALD Report 1-2 April 2023



2.

CHARACTERIZATION OF SITE HYDROGEOLOGY

The CCR Rule requires the following:

8257.71(d)(ii))(A) Characterization of site hydrogeology. A characterization of the
variability of site-specific soil and hydrogeology surrounding the surface impoundment
that will control the rate and direction of contaminant transport from the impoundment.
The owner or operator must provide all of the following as part of this line of evidence:

(1) Measurements of the hydraulic conductivity in the uppermost aquifer from all
monitoring wells associated with the impoundment(s) and discussion of the methods used
to obtain these measurements;

(2) Measurements of the variability in subsurface soil characteristics collected from
around the perimeter of the CCR surface impoundment to identify regions of substantially
higher conductivity;

(3) Documentation that all sampling methods used are in line with recognized and
generally accepted practices that can provide data at a spatial resolution necessary to
adequately characterize the variability of subsurface conditions that will control
contaminant transport;

(4) Explanation of how the specific number and location of samples collected are sufficient
to capture subsurface variability if:

(i) Samples are advanced to a depth less than the top of the groundwater table or
20 ft beneath the bottom of the nearest water body, whichever is greater, and/or

(i) Samples are spaced further apart than 200 ft around the impoundment
perimeter;

(5) A narrative description of site geological history; and

(6) Conceptual site models with cross-sectional depictions of the site environmental
sequence stratigraphy that include, at a minimum:

(i) The relative location of the impoundment with depth of ponded water noted;
(i1) Monitoring wells with screening depth noted;

(iii) Depiction of the location of other samples used in the development of the
model;
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(iv) The upper and lower limits of the uppermost aquifer across the site;

(v) The upper and lower limits of the depth to groundwater measured from
monitoring wells if the uppermost aquifer is confined; and

(vi) Both the location and geometry of any nearby points of groundwater discharge
or recharge (e.g., surface waterbodies) with potential to influence groundwater
depth and flow measured around the unit.

2.1 Introduction

This section provides information on site geology and hydrogeology, data used in site
characterization, a summary of ALD-specific field and laboratory study, and a conceptual site
model built using the Environmental Visualization System (EVS).

2.2 Site Geology

The surficial topography of St. Clair County is characterized by a low-relief floodplain, stream
terrace, and lakeshore deposits. The subsurface geology of the area is defined by glacial deposits,
which range in thickness from 100- to 400-feet (ft) thick. These glacial sediments, including
lacustrine, till, and sand and gravel outwash deposits, were deposited on the underlying bedrock.
Throughout St. Clair County the underlying bedrock varies but is primarily fine-grained siliclastic
rock, mostly shale with some sandstone [1].

The St. Clair River is the major surface water body in the county and runs along the eastern
boundary of the county. Shallow regional groundwater flow would be expected to be to the east
towards the St. Clair River. The BABs are located approximately one mile west of the St. Clair
River.

2.2.1 Bottom Ash Basin Site-Specific Geology

The geology of St. Clair County consists of approximately 100 to 400 ft of glacial deposits,
primarily lacustrine deposits, till, and, to a lesser extent, sand and gravel outwash, overlying a
variety of bedrock surfaces. The glacial material underlying the BABs appears to be
glaciolacustrine clays with local sand lenses. The uppermost aquifer unit (sandy rich interval)
appears to be deposits from glaciofluvial outwash deposited directly above the bedrock surface.

The BABs are underlain by more than 100 ft of unconsolidated sediments, with the lower confining
Bedford Shale generally encountered from 140 to 150 ft below ground surface (bgs). In general,
the BABs are initially underlain by approximately 90 ft in the western portion of the BABs and
130 ft in the eastern portion of the BABs of laterally extensive low hydraulic conductivity clay-
rich deposits. During Geosyntec’s ALD investigation in December 2020, cone penetration test
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(CPT) dissipation tests were performed to determine hydraulic conductivity of the underlying clay-
rich deposits. The results of the dissipation tests are summarized in Section 2.5.1. The CPT data
confirmed that the underlying deposits are consistently low hydraulic conductivity units.

The uppermost aquifer unit within the BABs is a confined, sand-rich interval (within the footprint
of the BABS) that directly overlies the Bedford Shale. It is thicker in the western portion of the
BABs and decreases to the southeast. From west to east/southeast the uppermost aquifer increases
in fines from a sandy unit to a silty unit. For the purposes of this report, the saturated unit directly
overlying the Bedford Shale (sandy and silty) is considered the “uppermost aquifer unit” and is
further discussed in Section 2.6.

2.3 Uppermost Aquifer Field Testing and Hydrogeology

TRC calculated the hydraulic conductivities within the CCR monitoring wells set within the upper
portion of the uppermost aquifer using single well hydraulic conductivity tests (e.g., slug tests)
performed in 2016 and 2021 by TRC [1]. Test results are provided in Appendix A and included
in the conceptual site model. The monitoring well logs and construction details are presented in
Appendix B.

As calculated by TRC, the hydraulic conductivity of the uppermost aquifer using wells at the BABSs
(MW-16-01 and MW-16-09) is approximately 1.2 ft/day (4.0E-4 centimeters per second [cm/s]).
This relatively low hydraulic conductivity indicates that the uppermost aquifer has low
groundwater yield potential across the site. As discussed in the TRC Initial Application for
Alternative Liner Demonstration, the potential horizontal groundwater flow is to the west-
northwest. The uppermost aquifer is further discussed in Section 2.3.

24 Summary of Data Used for Site Characterization

Data from three separate investigations were used to characterize the subsurface stratigraphy and
soil characteristics for the site. Historical investigations included a 1973-1974 investigation
performed by Bechtel and a 2016 investigation performed by TRC, which are included in the initial
ALD Application [1]. Data from Geosyntec’s 2020 ALD Investigation were used to supplement
the previous data sets. In total, these three investigations included 56 investigative locations that
included 22 soil borings, 13 monitoring wells and 16 CPTs. Figure 2-1 provides investigation
locations.

Boring logs from the 1970s, 2016, and 2020 field investigations are provided in Appendices C
through E, respectively. These investigations extend across the site and include the BABs and DB,
which is approximately 400 ft southeast of the BABs. Considering the proximity of both CCR
units, field investigation data are used for both the BABs and DB.
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Field testing included pocket penetrometer tests on fine-grained soils, slug tests for the monitoring
wells screened in the uppermost aquifer, and PPD tests at CPT locations. Lab testing included
grain size distributions, Atterberg limits, water content, dry and/or total unit weight, specific
gravity, and hydraulic conductivity testing. Type of tests, standards and number of tests are
summarized in Table 2-1. Laboratory test results are provided in Appendices F through H for
the 1970s, 2016, and 2020 laboratory studies, respectively.

It is Geosyntec’s opinion that the combined data used in building the site model are sufficient to
capture the variability that may exist in soil conditions.

25 ALD-Specific Site Investigation Details

The scope of work for the ALD-Specific Site Investigation (SI) was completed in December 2020
and included drilling and sampling and advancing a CPT probe through the embankment and
native soils. The purpose of the fieldwork was to obtain nominally undisturbed samples for
hydraulic conductivity testing and to supplement the existing data set to characterize the alternate
liner materials in accordance with the CCR Rule. Investigations were conducted generally at 200-
ft intervals but adjusted in the field as necessary to avoid underground utility lines, overhead power
lines, and access issues, as needed. Investigations extended down to 100 ft bgs to an elevation of
approximately 490 ft, which is lower than the groundwater elevation, and 20 ft below the nearest
water body that is St. Clair River with a bottom elevation of approximately 525 ft.

The following sections provide a summary of the fieldwork completed during the SI.

2.5.1 Cone Penetration Tests

Eight CPTs were completed around the berms of the BABs in 200 ft intervals to characterize the
BABs embankment and native soils. Similarly, eight CPTs were completed around the DB. The
CPT locations are provided in Figure 2-1. CPTs were advanced from the ground surface to refusal
or to approximately 100 ft bgs. PPD tests were conducted to estimate in-situ hydraulic
conductivity at select depths; at a minimum, these tests were conducted near the sonic borings and
at the elevation near where undisturbed samples were collected for laboratory hydraulic
conductivity testing.

In total, 16 PPD tests were completed at CPTs advanced around the BABs, and 12 PPD tests were
completed at CPTs advanced around the DB. Hydraulic conductivity values were estimated to
range between 9.76E-9 cm/s and 2.81E-6 cm/s around the BABS, and range between 7.97E-9 cm/s
and 1.63E-6 cm/s around the DB. Hydraulic conductivity values are similar between soils
underlying the BABs and DB. Results are summarized in Table 2-2. These values are consistent
with TRC’s 2018 Natural Clay Liner Equivalency Evaluation Report [1].

CPT logs are provided in Appendix 11, and PPD tests are provided in Appendix 12.
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2.5.2  Sonic Drilling

In December 2020, six soil borings were advanced at the site to evaluate the subsurface geology,
collect undisturbed samples for hydraulic conductivity testing, and collect additional soil samples
for characterization of native soils and the embankment. Soil samples were collected continuously
in 2- to 10-foot sections from the ground surface to the termination of the soil boring. Geosyntec
staff were present to log each boring and describe the soil samples in accordance with the Unified
Soil Classification System (USCS).

Shelby tubes were collected from the BABs embankment soils and native soils at approximately
20 ft intervals from each of the sonic borings in accordance with ASTM D1587 [5]. The soil
borings were advanced to depths of approximately 100 ft-bgs to within the uppermost aquifer
and/or into the top of the underlying shale bedrock. Sonic drilling locations are provided in Figure
2-1. Boring logs are provided in Appendix E. Soil stratigraphy is discussed in Section 2.6.

2.5.3 Laboratory Testing

A suite of index testing and hydraulic conductivity testing was conducted on select soil samples.
Fourteen soil samples were collected from six borings from depths between 5 ft-bgs and 90 ft-bgs
for hydraulic conductivity testing to capture soft to very stiff soils. Details of hydraulic
conductivity testing are provided in Section 3.

Index testing included:
e 24 Moisture Content tests (ASTM D2216)
e 4 Specific Gravity tests (ASTM D854)
e 22 Grain Size Mechanical Sieve tests (ASTM D6913)
e 21 Atterberg Limits tests (ASTM D4318)
Note that these tests are included in Table 2-1. Test results are provided in Appendix H.

2.6 Conceptual Site Model

An EVS model was developed for the site based on data collected during the field investigations
from the 1970s, 2016, and 2020. The EVS model centralized all the data to develop a
comprehensive conceptual site model. Based on the EVS model, the overall conceptual site model
of the BABs lithology is relatively consistent with low hydraulic conductivity clay-rich deposits
with non-interconnected sand seams at greater depths. Within the footprint of the BABs, the
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uppermost aquifer unit sits directly above the bedrock and appears to thin and increase in silt from
west to east/southeast across the BABs.

Specific to the BABs, cross-sections (Figures 2-2 through 2-7) were created from the EVS model
and analyzed to determine the various changes in lithology within the clay confining unit directly
underlying the BABs and the characteristics of the uppermost aquifer unit which sits directly on
the bedrock. Upon review of the transects, the lithology beneath the BABs consists of (from the
ground surface downward) (1) clay, (2) clay with sand, (3) uppermost aquifer unit, and (4) shale
bedrock. These units are consistent with historical reports and TRC’s November 2020, Initial
Application for Alternate Liner Demonstration [1]. There were some discrepancies, in that the
second clay unit was described as silty instead of sandy. Based on CPT and geotechnical index
testing during Geosyntec’s 2020 ALD investigation, the lower clay was re-interpreted as “clay
with sand” mainly due to sand seams that were encountered. The clay within the “clay with sand”
unit is relatively consistent stiff gray clay. Therefore, the lithology directly underlying the BABs
consists of the following:

e (1) Clay — 50 to 60 ft thick directly beneath the BABs. This unit consists of mainly soft
to medium stiff clay and minimal sand seams. None of the sand seams are interconnected
or considered an aquifer unit.

e (2) Clay with sand — This unit was encountered at approximately 50 to 60 ft bgs with
increasing thickness from west to east. At the west end of the BABs, this unit is
approximately 40-ft thick and increases in thickness to 80-ft thick at the eastern edge of
the BABs. This unit consists of stiffer gray clay with increasing sand seams. Although
there are more frequent sand seams, most are less than 1-ft thick and have hydraulic
conductivity values greater than 1.0E-7 cm/s except for one location which is discussed
in more detail below. The data supports that none of the sand seams are interconnected
or considered an aquifer unit. Consequently, because the sands are isolated, the unit
behaves like a low hydraulic conductivity clay unit.

e (3) Uppermost Aquifer Unit —This unit was encountered at approximately 90 ft bgs in
the west and increases in depth to 140 ft bgs in the east. The thickness of the unit
corresponds to the overlying unit and thins from west to east and directly sits atop the
bedrock. The thickness changes from approximately 50-ft thick in the western edge of
the BABs to 10-ft thick in the eastern/southeastern edge of the BABs. This sandy unit is
saturated and considered the uppermost aquifer unit within the BABs. There is a
transition from sandy aquifer beneath the BABs to a thin saturated silty aquifer
south/southeast of the BABs. Specifically, this silty aquifer extends beneath the DB.
Both are considered the “uppermost aquifer unit” on the cross sections and within the
EVS model.
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e (4) Shale bedrock — This unit was encountered at approximately 140-150 ft bgs.

During Geosyntec’s 2020 investigation, CPT tests were conducted, and PPD tests were completed
at CPT-01B, CPT-03, and CPT-06 to estimate the hydraulic conductivity of the lithology. In
addition, laboratory testing was conducted on individual grab samples from the three sonic borings
around BABs for long-term breakthrough potential and is further discussed in Section 3. Based
on the review of the PPD test data, values ranged between 9.76E-9 cm/s and 2.81E-6 cm/s. The
CPT-derived highest hydraulic conductivity value of 2.81E-6 cm/s was calculated at CPT-03 from
a sand seam at 510 ft above mean sea level (AMSL) (approximately 80 ft bgs) within the (2) clay
with sand unit. PPD tests at CPT-03 directly above and below the sand seam indicated hydraulic
conductivities less than 1.0E-7 cm/s. Therefore, the (1) clay and (2) clay with sand lithologies
beneath the BABs have adequate hydraulic conductivity values to be considered a low hydraulic
conductivity unit and is consistent with TRC’s 2018 Natural Clay Liner Equivalency Evaluation
Report [1].

Below the clay with sand is the uppermost aquifer unit that mainly consists of sand. This unit
directly overlies the Bedford shale and decreases in thickness from west to south/southeast across
the BABs. In the western portion of the BABS, the uppermost aquifer unit is approximately 50-ft
thick (near MW-16-01) and thins to approximately 10-ft thick to the southeast. Beyond the BABs,
the EVS model predicts this unit extending to the DB with increasing fines/silts. The hydraulic
head in the (3) uppermost aquifer unit associated with the BABs is approximately 574 ft AMSL
[1] with an almost flat horizontal gradient.

The bottom of the BABs is at an elevation of approximately 580 ft and the bottom of the clay
underlying the BABs is at an elevation of approximately 500 ft (western portion), thus more than
80 ft of low hydraulic conductivity clay-rich deposits ((1) clay and (2) clay with sand) separate the
bottom of the BABs from the underlying (3) uppermost aquifer unit.
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3. POTENTIAL FOR INFILTRATION
The CCR Rule requires:

8257.71(d)(ii)(B) Potential for infiltration. A characterization of the potential for infiltration
through any soil-based liner components and/or naturally occurring soil that control release and
transport of leachate. All samples collected in the field for measurement of saturated hydraulic
conductivity must be sent to a certified laboratory for analysis under controlled conditions and
analyzed using recognized and generally accepted methodology. Facilities must document how
the selected method is designed to simulate on-site conditions. The owner or operator must also
provide documentation of the following as part of this line of evidence:

(1) The location, number, depth, and spacing of samples relied upon is supported by the
data collected in paragraph (d)(1)(ii)(A) of this section and is sufficient to capture the
variability of saturated hydraulic conductivity for the soil-based liner components and/or
naturally occurring soil;

(2) The liquid used to pre-hydrate the samples and measure long-term hydraulic
conductivity reflects the pH and major ion composition of the CCR surface impoundment
porewater;

(3) That samples intended to represent the hydraulic conductivity of naturally occurring
soils (i.e., not mechanically compacted) are handled in a manner that will ensure the
macrostructure of the soil is not disturbed during collection, transport, or analysis; and

(4) Any test for hydraulic conductivity relied upon includes, in addition to other relevant
termination criteria specified by the method, criteria that equilibrium has been achieved
between the inflow and outflow, within acceptable tolerance limits, for both electrical
conductivity and pH.

3.1 Site-Specific Soil and Porewater Details

3.1.1 Soil Samples for Hydraulic Conductivity Testing

Fourteen site-specific soil samples were collected for hydraulic conductivity testing. Considering
the extent of existing field investigation data, including CPTs with PPDs and earlier borings,
Geosyntec believes that the collected samples are sufficient to capture the variability of hydraulic
conductivity in the natural soils present at the BABs.
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3.1.2 Site-Specific Porewater Testing and Results

Site-specific CCR porewater samples were collected from both the BABs and the DB for
geochemical analyses to assess the representative composition of an “aggressive” solution for use
in the hydraulic conductivity compatibility testing. Due to the high turbidity of basin waters,
samples were filtered through a 0.45-micron filter to evaluate dissolved concentrations. Site-
specific porewater samples were tested for CCR Rule Appendix 111 and Appendix IV parameters
as well as additional major cations (sodium, magnesium, potassium), anions (total alkalinity), iron,
and manganese.

All porewater samples were found to be slightly basic, with pH concentrations ranging from 7.87
to 9.01 SU. Total dissolved solids (TDS) concentrations of all three samples are similar, ranging
from 200 to 300 milligrams per liter (mg/L). All three samples have TDS concentrations < 1000
mg/L, which is defined by the United States Geological Survey (USGS) as “freshwater”. The
BABs and DB samples have similar major ion compositions, as illustrated on the Piper diagram in
Figure 3-1. The anion composition is very similar for all three samples and consists of
predominantly sulfate with some alkalinity and very little chloride. The cation composition is
predominantly calcium and monovalent cations (potassium/sodium), with a smaller proportion of
magnesium. The DB sample has a slightly higher relative percentage of calcium and lower
monovalent cations compared to the BAB samples.

The analytical results are provided in Appendix J and tabulated in Table 3-1. Results were used
to calculate total ionic strength for each sample. Total ionic strength is a measure of the combined
ion concentrations in a solution and can represent the salinity of a sample. Total ionic strength was
calculated for each sample using geochemical modeling software Geochemist’s Workbench
(GWB) v12.0.4. The GWB thermodynamic dataset ‘thermo.com.V8.R6_.tdat” was used for the
calculations in order to incorporate all tested parameters. Analytical results for each parameter
were input into GWB in units of mg/L and the ionic strength of each sample was calculated in
units of molality (m).

Both BAB samples contained similar ionic strength values (0.0088 and 0.0080 m) compared to the
slightly higher ionic strength of the DB sample (0.0106 m). Thus, the DB sample is considered to
be the more aggressive solution and was used for compatibility testing as described in Section 3.2.

3.2 Hydraulic Conductivity Testing Procedure

Eight soil samples were tested for hydraulic conductivity, k using deionized water in accordance
with ASTM D5084 [6] to establish a baseline hydraulic conductivity. The other six samples were
selected for compatibility testing in accordance with ASTM D7100 [7] using site-specific water.
The use of ASTM D7100 is discussed in the preamble of the CCR Rule and deemed appropriate
by USEPA.
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ASTM D7100 termination criteria require the following conditions:

3.3

The ratio of outflow to inflow is between 0.75 and 1.25.

The hydraulic conductivity is steady, defined as four or more consecutive hydraulic
conductivity measurements falling within £25 % of the mean value for hydraulic
conductivity if the mean hydraulic conductivity is greater than or equal to 1.0E-8 cm/s or
within £50 % if the mean hydraulic conductivity is less than 1.0E-8 cm/s, and a plot or
tabulation of the hydraulic conductivity versus time shows no significant upward or
downward trend,;

At least 2 pore volumes (PV) of flow have passed through the sample; and

pH and electrical conductivity of effluent are within 10% of that for the influent with no
significant increasing or decreasing trends.

Hydraulic Conductivity Test Results and Assessment

The final measured hydraulic conductivities based on ASTM D5084 for the samples range from
2.7E-9 10 2.2E-8 cm/s. Table 3-2 presents a summary of the measured hydraulic conductivities for
the samples and more details are provided in Appendix H.

Results for the hydraulic conductivity compatibility tests are provided in Appendix K with
measurements through December 23, 2022 and summarized in and summarized in Table 3-3. The
table provides sample ID, the start date for testing, amount of PV passed through the sample, and
hydraulic conductivity measurements.

A set of figures are included to present:

PV passed with time;

hydraulic conductivity with time;
hydraulic conductivity versus PV passed,;
pH of inflow and outflow with time; and

electrical conductivity (EC) of inflow and outflow with time.

These plots are provided in Figures 3-2 through 3-31.

The final measured hydraulic conductivities of samples range between 4.4E-09 and 2.1E-08 cm/s.
The amount of PV that passed through the samples ranges from 2.8 to 10.5. All samples have
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passed more than 2 PV to satisfy the termination criterion. The hydraulic conductivities generally
remained steady with time and PV passed.

pH measurements are provided in Table 3-4. The average pH of inflow ranges from 8.2 to 8.4,
and the average pH of outflow ranges from 8.2 to 8.4. The average pH of outflow was within 10
percent of the average of pH of inflow.

EC measurements are provided in Table 3-5. The average EC of inflow ranges from 1,030 to
1,098, and the average EC of outflow ranges from 874 to 1,381. The EC measurements of outflow
are within the 10% of the EC measurements of inflow for sample B1-ST-1. The EC measurements
of outflow were within 10% of the EC measurements of inflow for the other samples for at least
one measurement; however, the outflow and inflow EC measurements are not within 10% as of
December 2022.

Table 3-6 summarizes if the samples have reached the termination criteria for PV, hydraulic
conductivity, pH, and EC in December 2022. As summarized in the table, all samples have reached
the termination criteria for PV passed, hydraulic conductivity, and pH. One sample (B1-ST-1) has
reached the termination criterion for EC, though the other samples satisfied this criterion at some
point during testing. Overall, the average hydraulic conductivity measurements for the samples
(6.9E-9 to 2.6E-8 cm/s) have remained steady or slightly decreased from the average
measurements (8.2E-9 to 2.2E-8 cm/s) presented in the PALD [4]. Only the average hydraulic
conductivity measured for sample B4-ST-3 (1.8E-8 to 2.6E-8 cm/s) increased from the PALD [4].

The results do not include inflow versus outflow data. The project team decided to keep the inflow
constant to provide a more stable hydraulic gradient across the sample, more accurate estimation
of hydraulic conductivity, faster testing, and more control in the testing procedure. It is
Geosyntec’s opinion that the inflow/outflow criterion was satisfied during the two years of testing
because of the consistently low hydraulic conductivity results and constant hydraulic conductivity
measurements (not significantly increasing or decreasing).
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4, FATE AND TRANSPORT MODEL ANALYSES
The CCR Rule requires:

8257.71(d)(ii) (C) Mathematical model to estimate the potential for releases. Owners or operators
must incorporate the data collected for paragraphs (d)(1)(ii)(A) and (d)(2)(ii)(B) of this section
into a mathematical model to calculate the potential groundwater concentrations that may result
in downgradient wells as a result of the impoundment. Facilities must also, where available,
incorporate the national-scale data on constituent concentrations and behavior provided by the
existing risk record. Application of the model must account for the full range of site current and
potential future conditions at and around the site to ensure that high-end groundwater
concentrations have been effectively characterized. All the data and assumptions incorporated
into the model must be documented and justified.

(1) The models relied upon in this paragraph (d)(1)(ii)(C) must be well- established and
validated, with documentation that can be made available for public review.

(2) The owner or operator must use the models to demonstrate that, for each constituent in
appendix IV of this part, there is no reasonable probability that the peak groundwater
concentration that may result from releases to groundwater from the CCR surface
impoundment throughout its active life will exceed the groundwater protection standard at
the waste boundary.

(3) The demonstration must include the peak groundwater concentrations modeled for all
constituents in appendix IV of this part attributed both to the impoundment in isolation and
in addition to background.

4.1 Introduction

A fate and transport model analysis was performed to evaluate whether the peak groundwater
concentrations that may result from releases to the groundwater from the BABs exceeds the GWPS
at the waste boundary throughout its active life.

The model considers flow of CCR pore water Constituents of Concern (COCs) migrating through
the bottom of the BABs down to the uppermost aquifer. The model does not consider additional
migration of COCs horizontally to the waste boundary. If considered, the horizontal groundwater
flux would reduce the concentrations of the COCs; thus, the model presents a conservative
assessment.

According to 8257.71(2)(ii)(C)(3), the owner must submit “...a final demonstration that updates
only the finalized hydraulic conductivity data to confirm that the model results in the preliminary
demonstration are accurate.” The hydraulic conductivity used in the calculation of the Darcy
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velocity for the baseline fate and transport model corresponds to the geometric mean of all
available data. For the PALD [4], a hydraulic conductivity of 2.15E-8 cm/s was used for the
baseline model. The recalculated geometric mean hydraulic conductivity based on the updated
laboratory test results presented in Section 3.3 is approximately 2.14E-8 cm/s, or a decrease of less
than 1%. Furthermore, a sensitivity analysis was performed as part of the fate and transport
analyses in the PALD [4] that captured this change in hydraulic conductivity data within the range
of hydraulic conductivities evaluated. Therefore, the model results for the fate and transport
analysis presented in the PALD [4] are considered accurate and not updated for this ALD. The
following sections summarize the fate and transport analyses from the PALD for convenience.

As discussed in Section 4.6.1, the results of the model predict COC concentrations that are very
low such that there is no reasonable probability that water from the BABs will cause releases to
groundwater that will exceed the GWPS at the waste boundary over the projected active life of the
BABs.

4.2 Groundwater Protection Standards

Groundwater samples from TRC’s 2016 and 2017 sampling events were tested for Appendix IV
COCs and represent eight rounds of background groundwater data. The data were used to calculate
site-specific background levels (background) for Appendix IV COCs. Appendix L provides the
memorandum describing the statistical calculations.

To develop GWPS for the ALD, the federal Maximum Contaminant Level (MCL), Regional
Screening Levels, and background were evaluated and the highest value was selected as the GWPS
in accordance with the CCR Rule. Where MCL are not available Regional Screening Levels were
used. GWPS are provided in Table 4-1.

4.3 Consideration of Background Groundwater Concentrations

The site-specific background has been considered and is a factor when determining if GWPS have
been exceeded. At the BABSs, naturally occurring background concentrations are generally much
lower than the GWPS. The predicted groundwater concentrations and the peak background
concentrations are further discussed in Section 4.6.1.

4.4 CCR Porewater Quality Results

CCR porewater quality samples from the BABs and the DB were collected in December of 2020
and January of 2021. Samples were analyzed for Appendix Il and IV parameters by ALS
Environmental in Holland, MI. Analytical results were compared for each parameter and the
highest CCR porewater concentration was used as the established concentration of the constituent
(Co) when calculating the predicted groundwater concentrations (PGCt), as discussed further
below. The CCR porewater quality data is summarized in Table 4-2.
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In addition to the site-specific CCR porewater concentrations, 90" percentile concentrations from
the 2014 EPA study [8] were considered in the analysis. This data is summarized in Table 4-2.

45 Fate and Transport Model

45.1 Analysis Model

A one-dimensional fate and transport model was designed to further understand the potential for
contaminant transport from the BABs to the uppermost aquifer. The model was developed with a
contaminant transport process through the clay and clay with sand layers under the BABSs.
Contaminant transport processes are discussed in Section 4.5.2.1.

The modeling program POLLUTE [9] was selected for the one-dimensional fate and transport
evaluation. POLLUTE uses the input parameters to perform calculations for individual transport
processes, and then uses the semi-analytical solution for the various transportation process (see
Section 4.5.2) to yield predicted concentrations at the various specified times and distances.

Model setup and inputs are discussed in detail in the following sections and are summarized by
layer in Figure 4-1.

4.5.2 Proposed Mathematical and Associated Computer Model
45.2.1 Mathematical Model

The potential transport mechanisms that may occur at the BABs for the various modeled layers
include advection, mechanical dispersion and diffusion. For porous media, these transport
mechanisms can be represented by the following one-dimensional flow equation [10]:

Equation No.1: b _p¥e ¥k
quation No. 1: ne =nDs—s— Voo — pKazo— nic

Where:
¢ = concentration at any point
D = coefficient of hydrodynamic dispersion in the vertical direction
n = porosity of the geologic layer
Ka = distribution coefficient

Vo= Darcy velocity in the vertical direction
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p = dry density of soil
A= decay constant of the contaminant species
t =time
POLLUTE utilizes the transport phenomena as governed by Equation No. 1.
45.2.2 Predicted Groundwater Concentrations

This model uses an initial concentration value of one (1), which represents a unit concentration of
any constituent in the CCR porewater. The results from the model can thus be used as a prediction
factor for estimating the future concentration of any constituent of concern in groundwater.
Multiplying the output prediction factor by the initial CCR porewater concentration provides the
predicted groundwater concentration at the end of the model run. The following equation
(Equation No. 2) illustrates this concept:

Equation No. 2: PGC:t = PFt * Co
Where:
PGC: =predicted groundwater concentration after t years.
PFt = prediction factored after t years, which is the output of the model.

Co= established CCR porewater concentration of the constituent of concern.

4.5.3 Fate and Transport Model Inputs

45.3.1 [Initial CCR Porewater or Source Concentration

The initial CCR porewater concentration input value used was unity (1). This value is unitless
because it represents unit CCR porewater concentration of any given constituent. Therefore, the
model results represent a fraction of the initial CCR porewater concentration for any constituent.

4.5.3.2 Number of Layers and Layer Thickness

Two layers were modeled at the site: the clay layer and the clay with sand layer. At the BABs, the
clay layer has an average thickness of 40 ft; the clay with sand layer has an average thickness of
63 ft. The average thickness of each layer was derived from an isopach map generated by
subtracting the surface representing the bottom of the layer from the surface representing the top
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of the layer, and averaging the difference over the footprint of the BABs footprint; model
documentation for the average thickness of each layer can be found in Appendix M.

POLLUTE also allows layers to be subdivided into sublayers, which allows the predicted
concentration distribution within a layer to be calculated. The clay layer was divided into 25
sublayers at the BABs. The clay with sand layer was divided into 40 sublayers at the BABS.

4.5.3.3 Modeling Period

The model was run for the operating period of 55 years. This modeling period captures the amount
of time elapsed from the 1980s, when operations started at the BABSs, to 2034, which is the end of
the projected active life of the BABs.

45.3.4 Talbot Parameters

POLLUTE uses a Laplace transform to find the solution to the advection-dispersion equation. The
numerical inversion of the Laplace transform depends on the Talbot parameters. The model
provides default values for the parameters or they can be selected by the user. The default Talbot
parameter were used in this demonstration [11].

4.5.3.5 Boundary Conditions

POLLUTE allows the user to select between multiple upper and lower boundary conditions. The
top boundary condition typically represents the bottom of the CCR unit as a potential source. The
top boundary can be specified as either zero flux, constant concentration, or finite mass. A constant
concentration was assumed as it provides conservative model results because it assumes that the
leachate quality will remain constant at the maximum measured values over time.

The lower boundary can be specified as either zero flux, constant concentration, fixed outflow, or
infinite thickness. For this model, an infinite thickness lower boundary was used. Therefore, the
model output is a prediction factor of contaminant concentration in groundwater at the interface
between the clay with sand layer and the underlying uppermost aquifer.

4.5.3.6 Darcy Vertical Velocity

POLLUTE requires a Darcy velocity to be input for the model as a whole. The Darcy velocity was
calculated for the BABs using a vertical gradient and the vertical hydraulic conductivity of the
clay with sand layer. For the BABs, the vertical gradient was calculated using hydrogeologic data
from the uppermost aquifer and the elevation of the typical operation water level as controlled by
the outflow structure within the BABs. These parameters were chosen to produce a conservative
value for the Darcy velocity. A Darcy velocity value of 1.02E-3 m/year was calculated for the
BABs as provided in Appendix M. The hydraulic conductivity value used for the calculation of

GLP8017\Bottom Ash Basins ALD Report 4-5 April 2023



Darcy velocity is the average (geometric mean) of historical and current lab testing for the vertical
hydraulic conductivity data.

4.5.3.7 Hydrodynamic Dispersion Coefficient

The vertical coefficient of hydrodynamic dispersion is a required input for each layer within the
POLLUTE model. The hydrodynamic dispersion coefficient is calculated using Equation No. 3:

Equation No. 3: D=D*+av
Where:
D = the hydrodynamic dispersion coefficient (m?/year);
D* = the effective diffusion coefficient (m?/year).
a = the dispersivity (m);
v = the groundwater seepage velocity (m/year).

For this demonstration, a coefficient of hydrodynamic dispersion value (D) of 0.19 m?/year was
input into the model. This value was based on the effective diffusion coefficient (D*) for chloride
(0.19 m2/yr), as calculated by Rowe et al. [12]. The coefficient of chloride was chosen as it is
considered to have a high capacity for diffusion compared to other constituents of interest.
Therefore, it is a conservative constituent to model among the COCs.

The second part of Equation 3, the product of dispersivity and groundwater seepage velocity, is
related to dispersion. Rowe et al. [12] discusses when the seepage velocity (1.02E-3 m/year) is
low (i.e., clay soils), diffusion will control the parameter hydrodynamic dispersion (D) and
dispersion is negligible.

4.5.3.8 Effective Porosity and Density Input

The average porosity of each model layer was estimated using laboratory data as discussed in
Section 2. The model shows good agreement between porosity values and geologic layers, with
the overlying clay unit having lower porosities than the underlying clay with sand unit. An average
of 46 percent porosity was used for the clay layer, while an average of 42 percent porosity was
used for the clay with sand layer.

Based on empirical data provided by Sara (1994) [10], the laboratory porosity data was converted
to effective porosities. Effective porosity values of 0.37 and 0.34 were used for the clay and clay
with sand layers, respectively.
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Density values from laboratory testing were also used to determine a suitable model input. The
average density of 1,500 kg/m?® (94.2 pcf) was estimated from the available data. This value was
used in the POLLUTE model.

45.3.9 Adsorption Coefficient and Degradation

Adsorption and degradation of constituents can play a significant role in the impedance of
contaminant migration in the subsurface. Within POLLUTE, the adsorption coefficient simulates
the impedance of constituents or sorption of contaminants in the modeled layers, while degradation
simulates the breakdown of contaminants over time. In this model, adsorption and degradation
are assumed to be zero, which provides a more conservative model result.

4.6 Fate and Transport Analysis Results and Evaluation

4.6.1 Fate and Transport Baseline Model Results

The modeling was performed to evaluate predicted groundwater quality based on the
hydrogeology of the site. At the BABs, the baseline model calculated a PF: of 2.66E-33. With
both the Co and PF: established, the PGC: (i.e. predicted concentration) was calculated and
compared to the established GWPS for the BABs. As provided in Table 4-3, the predicted
groundwater quality results, and the 90" percentile concentrations from the 2014 EPA study [8]
are below the GWPS levels. In addition, the predicted concentrations were added to the highest
concentrations that were measured in 2016-2017 groundwater sampling event and compared to the
GWPS. The combined results from predicted concentrations and the highest measured
concentrations are below the GWPS (see Tables 4-3). Therefore, no impacts to groundwater above
GWPS are predicted over the duration of the active life of the BABs.

The driving mechanism for the transport is chemical diffusion, because the advective flow would
take more than a thousand years for a water molecule to travel from the bottom of BABSs to upper
most aquifer. Appendix M provides calculations for the time of travel.

The baseline model outputs for the BABs are included in Appendix N.
4.6.2 Sensitivity Analysis

Many of the model inputs are specific to the site. Given the potential for sampling bias, uncertainty,
and natural variation, a sensitivity analysis was conducted to evaluate the impact on the variation
of the model inputs. The analysis focused on changes to the model output, or PFt, given a variation
to a single model input as discussed in the following sections. A summary of the sensitivity
analyses model input values is provided in Table 4-4.
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The resulting PFt, from each sensitivity analysis was compared to a threshold prediction value,
PFtnreshold. The PFnreshold Value represents the PFt at which impacts to groundwater are predicted for
Appendix 1V COCs at the top of the uppermost aquifer under the CCR unit. The threshold value
is 0.2 for the northern BAB and 0.6 for the southern BAB. PFtnreshold IS calculated using Equation
4:

Equation No. 4: PFthreshold = min {Gvgfsl , GVZI:SZ, ) GVZfSi, - GVZZS“}
Where:
PFthreshold = threshold prediction factor
GWPS; = groundwater protection standard for constituent ‘i’
Ci = maximum porewater concentration of the COC ‘i’

4.6.2.1 Darcy Velocity

A sensitivity analysis was completed to evaluate the impact of Darcy velocity. A Darcy velocity
of 2.03E-3 m/year was selected as the value to use for this analysis. This value is double the
baseline value calculated during this demonstration and thus serves as a suitable value for input to
the sensitivity analysis.

4.6.2.2 Coefficient of Hydrodynamic Dispersion

Model sensitivity to the coefficient of hydrodynamic dispersion was evaluated by increasing and
decreasing the input value by 25%. The initial input value was derived from laboratory testing
[12], and thus a 25% increase and decrease is considered a satisfactory variation for the purposes
of a sensitivity analysis.

4.6.2.3 Porosity and Effective Porosity

Model sensitivity to the porosity and effective porosity was evaluated by increasing and decreasing
the input value by the minimum and maximum range of values calculated from the laboratory
results.

4.6.2.4 Layer Thickness

The isopach maps (Appendix M) were used to calculate the maximum and minimum thickness
for the clay and clay with sand layers. Using those values as inputs, four additional models were
run for the BABs to evaluate model sensitivities to layer thickness. In each model only one variable
was changed.
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4.6.2.5 Modeling Period

The modeling period used was 55 years (the “baseline”). To further evaluate the impact of
modeling runtime on the resultant PFt, one model was run with a modeling period of 85 years, to
capture the post-closure care period, though DTE intends to close the BABs by removal.

4.6.2.6 Sensitivity Results

Additional fate and transport model runs were completed to evaluate model sensitivities to
changing model inputs. As shown in Table 4-5, using more conservative model input parameters
resulted in PF: values ranging from 6.23E-38 to 1.30E-26. This demonstrates that the BABs will
not impact groundwater quality assuming conditions more conservative than the baseline scenario.
The sensitivity modeling results are presented in Table 4-5 whereas the model outputs are included
in Appendix N.

4.6.3 Reliability of Computer Model

The computer-based fate and transport model used for this analysis is based on rigorous and proven
analytical solutions to the advection-dispersion equation for layered deposits. These equations
were derived with the intent of modeling the physical and chemical transport of contaminants from
waste impoundments. Widespread use, comprehensive documentation, and abundant publications
([11], [14], [15], [10], [16]) demonstrate the versatility of this modeling approach for assessing
groundwater impacts. The outputs obtained from models conducted in POLLUTE can be
compared to those obtained using other approaches to solving the advection-dispersion equation.

4.6.4 Degree of Conservativeness in Model Results

Input parameters for the baseline models were based on site-specific data whenever possible.
When not possible, input values were derived from an understanding of the site and relevant peer-
reviewed literature. If a high degree of uncertainty was present, conservative input values were
selected. A summary of the various conservative assumptions is listed below:

e The maximum measured CCR porewater concentration for each constituent was used for
the fate and transport model prediction table;

e Constant CCR porewater concentration or a constant mass was used for the entire
modeling period. A specific mass could have been assumed for modeling purposes which
would have resulted in decrease CCR porewater concentrations over time but to be
conservative the model assumed constant CCR porewater concentration over time;
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e Adsorption can significantly reduce the concentrations of metal constituents as they
move through soils, especially clays which would retard or slow down migration. To be
conservative, the model assumed no adsorption would occur over time;

e Degradation of concentrations (input values) through either the biologic or chemical
process was assumed not to occur during the modelling period. By assuming no
degradation, the model overestimates the predicted groundwater quality over time; and

e The CCR Rule requires compliance at the waste boundary. The analysis only considers
vertical flow from the bottom of the DB to the top of the uppermost aquifer; the analysis
does not consider a horizontal flow towards the waste boundary, which would further
lower the predicted concentration levels for COCs.
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S. SUMMARY

This Preliminary ALD has been prepared to assess if the BABs meets the ALD requirements per
the CCR Rule. The data included comprehensive field and laboratory investigation data collected
from the 1970s to 2020. The 2020 field and laboratory investigation studies were conducted
specifically to fill data gaps and to address the CCR Rule requirements. The data were
incorporated into an EVS model to create a comprehensive conceptual site model to understand
the lithology beneath the BABs and as a basis for the fate and transport analysis. The EVS model
was relatively consistent with historical representations of the geology associated with the BABs.

Site-specific water was collected from the BABs and DB and tested to assess which one of the
CCR units had the more aggressive water. Water from DB was deemed to be more aggressive and
used for compatibility testing to estimate the impacts on the hydraulic conductivity of site-specific
soil samples. The results of the testing program are presented in this ALD.

A comprehensive subsurface stratigraphy model was created using the available data set
incorporated into the conceptual site model. Fate and transport analyses were conducted to assess
whether there is a reasonable probability that water from the BABs may result in a release to the
groundwater during its active life that would exceed the GWPS at the waste boundary. The baseline
fate and transport analysis was conducted using the available site-specific data and an operating
period of 55 years, which captures the period from the 1980s, when operations started, to 2034,
which is the end of the projected active life of BABs.

The analysis considered different contaminant transport mechanisms including, advection,
dispersion, and diffusion. The analysis indicates that advective flow would take more than a
thousand years for a water molecule to travel from the bottom of the BABs to the uppermost
aquifer. Therefore, the analyses results indicate that, due to the low hydraulic conductivity of the
in-situ soils, chemical diffusion is the dominant transport mechanism compared to advection or
seepage flow. Consequently, the hydraulic conductivity testing described in Section 3 is sufficient
to characterize hydraulic conductivity and demonstrate the performance of the alternate liner
system as it relates to advection or seepage flow.

A sensitivity analysis was performed as part of additional fate and transport analyses to account
for sampling bias, uncertainty, and natural variation in site-specific inputs. Predicted groundwater
concentrations for both the baseline and sensitivity analyses are below GWPS. The sensitivity
analyses show that there is no reasonable probability that water from the BABs will result in a
release to the groundwater that would exceed the GWPS at the waste boundary over the projected
active life of the BABs.
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6. CERTIFICATION
CCR Unit: DTE Electric Company; Belle River Power Plant, Bottom Ash Basins (BABS)

I, Clinton P. Carlson, being a Registered Professional Engineer in good standing in the State of
Michigan, do hereby certify in accordance with the CCR Rule, to the best of my knowledge,
information, and belief, that the information contained in this plan has been prepared in accordance
with the accepted practice of engineering and that the BABs meets the requirements of the
Alternative Liner Demonstration per the CCR Rule.

Clinton P. Carlson, Ph.D.
Printed Name

April 10, 2023

Signature Date
6201066842 Michigan  February 16, 2025
Registration Number State Expiration Date

Affix Seal
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Table 2-1 — Field and Laboratory Testing Summary

Test Current Number U_sed_ in
ASTM Characterization
Pocket Penetrometer WK27337 194
Slug Test D4044 4
Grain Size Distribution D6913 43
Atterberg Limits D4318 72
Water Content D2216 96
Unit Weight D7263 64
Specific Gravity D854 10
Hydraulic Conductivity D5084/D7100 19/6
Cone Penetration Test D3441 16
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Table 2-2 — Pore Pressure Dissipation Tests Results

Hydraulic

CPTID Lithology Unit Conductivity

(cml/s)
CPT-01B Clay 1.80E-8
CPT-01B Clay 3.61E-8
CPT-01B Seam 2 8.54E-8
CPT-01B Seam2 5.78E-7
CPT-01B Seam 3 2.05E-8
CPT-01B Seam 4 2.57E-8
CPT-03 Clay 9.76E-9
CPT-03 Clay 2.48E-8
CPT-03 Clay with Sand 3.14E-8
CPT-03 Clay with Sand 1.97E-8
CPT-03 Seam 3 2.81E-6
CPT-03 Seam 3 5.19E-7
CPT-03 Clay with Sand 2.96E-8
CPT-06B Clay 3.33E-8
CPT-06B Clay with Sand 1.96E-8
CPT-06B Clay with Sand 2.34E-8
CPT-08B Clay 1.91E-8
CPT-08B Clay 2 3.35E-8
CPT-08C Seam 2 2.97E-8
CPT-08C Clay with Sand 2 8.03E-8
CPT-08C Clay with Sand 2 2.97E-8
CPT-11 Clay 1.97E-8
CPT-11 Clay 2.64E-8
CPT-11 Clay with Sand 2 4.68E-8
CPT-11 Clay with Sand 4 3.86E-8
CPT-11 Clay with Sand 4 2.76E-8
CPT-12 Clay 7.97E-9
CPT-13B Seam 3 1.63E-6
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Table 3-1 — Chemistry Results of Site-Specific Filtered CCR Porewater

Bottom Ash Basin -

Bottom Ash Basin

Sample ID Unit North  South Diversion Basin
Alkalinity, Total (as CaCO3) mg/L 88 60 100
Antimony mg/L 001U 001U 001U
Arsenic mg/L 0.0085 0.007 0.0093
Barium mg/L 0.94 0.58 0.59
Beryllium mg/L 0.004 0.00216 0.004
Boron mg/L 0.38 0.83 1.29
Cadmium mg/L 0.004 U 0.004 U 0.004 U
Calcium mg/L 83 54 80
Chloride mg/L 9.0 9.6 14
Chromium mg/L 0.0087 0.0049 0.01
Cobalt mg/L 0.01 0.00554 0.0052
Fluoride mg/L 0.26 0.52 0.31
Iron mg/L 0.16 1.05 0.34
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Sample ID Unit BottomN,z\i:lhBasin ) BottoTS,:j?hBasin Diversion Basin
Lead mg/L 0.006 0.0061 0.01
Lithium mg/L 0.034 0.0174 0.031
Magnesium mg/L 15.9 13.8 17.5
Manganese mg/L 0.01 0.0145 0.0137
Mercury mg/L 0.0004 U 0.0004 U 0.0004 U
Molybdenum mg/L 0.035 0.046 0.058
pH SU 7.87 8.71 9.01
Potassium mg/L 59 7.5 7.6
Selenium mg/L 0.00582 0.0057 0.0061
Sodium mg/L 55 86 115
Sulfate mg/L 100 110 130
Thallium mg/L 0.01 0.00117 0.00516
Total Dissolved Solids mg/L 200 220 300
lonic Strength molal (m) 0.0088 0.0080 0.0106

Notes: U — Analyzed but not detected above the method detection limit. The method detection limit is shown.
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Table 3-2 — Summary of Hydraulic Conductivity Tests Results [6]

Hydraulic
ID Date Conductivity

(cm/s)

B1-ST-3 (36-38") January 26, 2021 2.7E-9
B2-ST-2 (7-9) January 26, 2021 2.0E-8
B2-ST-7 (97-99") February 15, 2021 2.2E-8
B3-ST-1 (1-3) February 8, 2021 9.6E-9
B4-ST-4 (67-69") February 15, 2021 1.8E-8
B5-ST-2 (27-29") February 15, 2021 2.1E-8
B6-ST-4 (47-49") February 17, 2021 1.8E-8
B6-ST-7 (97-99)) February 17, 2021 1.2E-8
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Table 3-3 — Summary of Compatibility Tests [7] - Hydraulic Conductivity and Pore Volumes Passed Results

Davs After Hydraulic Pore Volumes
ID Date ys A Conductivity Passed After
Injection .
(cm/s) Injection
March 15, 2021 0 1.2E-8 0
B1-ST-1 (7-9)
December 23, 2022 648 4.4E-9 2.84
March 15, 2021 0 1.8E-8 0
B2-ST-1 (1-3)
December 23, 2022 648 8.8E-9 5.21
March 15, 2021 0 2.4E-8 0
B2-ST-4 (47-49")
December 23, 2022 648 1.8E-8 7.94
March 15, 2021 0 2.2E-8 0
B3-ST-5 (77-79")
December 23, 2022 648 1.5E-8 10.55
March 15, 2021 0 2.7E-8 0
B4-ST-3 (47-49")
December 23, 2022 648 2.1E-8 9.89
March 15, 2021 0 1.7E-8 0
B5-ST-5 (87-89")
December 23, 2022 648 1.0E-8 8.36
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Table 3-4 — Summary of Compatibility Tests [7] - pH Results

Sample ID Parameter pH Inflow pH Outflow
Min 7.8 8.1
B1-ST-1 (7-9) Max 9.1 9.1
Average 8.4 8.4
Min 7.8 7.9
B2-ST-1 (1-3) Max 8.9 9.1
Average 8.3 8.3
Min 7.7 7.8
B2-ST-4 (47-49)) Max 9.4 9.0
Average 8.3 8.3
Min 7.5 7.6
B3-ST-5 (77-79") Max 9.1 8.9
Average 8.3 8.2
Min 7.7 7.8
B4-ST-3 (47-49") Max 9.0 8.8
Average 8.2 8.2
Min 7.6 7.7
B5-ST-5 (87-89") Max 8.9 9.2
Average 8.3 8.2
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Table 3-5 — Summary of Compatibility Tests [7] - Electrical Conductivity Results

S EC Inflow EC Outflow
ample ID Parameter
(us/cm) (us/cm)

Min 622 1141
B1-ST-1 (7-9) Max 1315 1614
Average 1094 1280
Min 560 856
B2-ST-1 (1-3) Max 1345 3050
Average 1081 1381
Min 523 720
B2-ST-4 (47-49") Max 1312 2090
Average 1070 1035
Min 579 672
B3-ST-5 (77-79) Max 1397 1133
Average 1098 879
Min 518 632
B4-ST-3 (47-49") Max 1283 1637
Average 1033 874
Min 555 655
B5-ST-5 (87-89") Max 1291 2010
Average 1070 931
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Table 3-6 — Summary of Compatibility Tests [7] - Termination Criteria

Termination Criterion Reached
(as of December 23, 2022)

Sample 1D Pore VVolumes Steady Hyt_jrgulic oH Electriga_l
Passed Conductivity Conductivity

B1-ST-1 (7-9) Yes Yes Yes Yes
B2-ST-1 (1-3) Yes Yes Yes No
B2-ST-4 (47-49") Yes Yes Yes No
B3-ST-5 (77-79") Yes Yes Yes No
B4-ST-3 (47-49") Yes Yes Yes No
B5-ST-5 (87-89") Yes Yes Yes No
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Table 4-1 — Groundwater Protection Standards

. . . MW-16-05 MW-16-06 MW-16-07 MW-16-08 MW-16-10 MW-16-11/A
Constituent Unit GWPS Selection MCL/RSL
UTL GWPS UTL GWPS UTL GWPS UTL GWPS UTL GWPS UTL GWPS

Antimony mg/L MCL 6.0E-03 2.0E-03 6.0E-03 2.0E-03 6.0E-03 2.0E-03 6.0E-03 2.1E-03 6.0E-03 2.1E-03 6.0E-03 3.2E-03 6.0E-03
Arsenic mg/L Background or MCL 1.0E-02 1.4E-02 1.4E-02 7.5E-03 1.0E-02 1.9E-02 1.9E-02 3.0E-02 3.0E-02 1.1E-02 1.1E-02 2.4E-02 2.4E-02
Barium mg/L MCL 2.0E+00 3.7E-01 2.0E+00 3.3E-01 2.0E+00 5.0E-01 2.0E+00 4.9E-01 2.0E+00 2.0E-01 2.0E+00 6.2E-01 2.0E+00
Beryllium mg/L MCL 4.0E-03 1.0E-03 4.0E-03 1.0E-03 4.0E-03 1.7E-03 4.0E-03 1.6E-03 4.0E-03 1.0E-03 4.0E-03 1.6E-03 4.0E-03
Cadmium mg/L MCL 5.0E-03 1.0E-03 5.0E-03 1.0E-03 5.0E-03 1.3E-03 5.0E-03 1.5E-03 5.0E-03 1.0E-03 5.0E-03 1.0E-03 5.0E-03
Chromium mg/L MCL 1.0E-01 4.7E-02 1.0E-01 1.4E-02 1.0E-01 2.7E-02 1.0E-01 5.5E-02 1.0E-01 3.2E-02 1.0E-01 1.8E-02 1.0E-01
Cobalt mg/L Background or RSL 6.0E-03 2.1E-02 2.1E-02 4.7E-03 6.0E-03 1.3E-02 1.3E-02 2.2E-02 2.2E-02 1.7E-02 1.7E-02 7.1E-03 7.1E-03
Fluoride mg/L MCL 4.0E+00 1.3E+00 4.0E+00 1.3E+00 4.0E+00 1.2E+00 4.0E+00 1.3E+00 4.0E+00 2.1E+00 4.0E+00 1.9E+00 4.0E+00
Lead mg/L Background or RSL 1.5E-02 2.3E-02 2.3E-02 4.4E-03 1.5E-02 1.2E-02 1.5E-02 2.2E-02 2.2E-02 3.5E-02 3.5E-02 7.7E-03 1.5E-02
Lithium mg/L Background 4.0E-02 6.7E-02 6.7E-02 5.5E-02 5.5E-02 9.2E-02 9.2E-02 1.1E-01 1.1E-01 1.2E-01 1.2E-01 1.5E-01 1.5E-01
Mercury mg/L MCL 2.0E-03 2.0E-04 2.0E-03 2.0E-04 2.0E-03 2.0E-04 2.0E-03 2.0E-04 2.0E-03 2.0E-04 2.0E-03 2.0E-04 2.0E-03
Molybdenum mg/L RSL 1.0E-01 4.3E-02 1.0E-01 3.0E-02 1.0E-01 1.0E-01 1.0E-01 6.7E-02 1.0E-01 5.0E-02 1.0E-01 4.9E-02 1.0E-01
Radium-226/228 pCi/L Background or MCL 5.0E+00 5.5E+00 5.5E+00 2.6E+00 5.0E+00 5.8E+00 5.8E+00 7.6E+00 7.6E+00 3.2E+00 5.0E+00 2.6E+00 5.0E+00
Selenium mg/L MCL 5.0E-02 5.0E-03 5.0E-02 5.0E-03 5.0E-02 5.3E-03 5.0E-02 5.0E-03 5.0E-02 5.0E-03 5.0E-02 5.0E-03 5.0E-02
Thallium mg/L Background or MCL 2.0E-03 1.1E-03 2.0E-03 1.0E-03 2.0E-03 2.3E-03 2.3E-03 1.3E-03 2.0E-03 1.0E-03 2.0E-03 1.0E-03 2.0E-03

Notes:

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

RSL - Regional Screening Level from 83 FR 36435.

UTL - Upper Tolerance Limit (95%) of the background data set.

GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL.

mg/L = milligrams per liter

pCi/L = picocuries per liter
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Table 4-2 — Baseline Fate and Transport Results

Maximum Observed Prediction Predicted Groundwater Quality at Top Outcome - Site
Concentration 90th Factor of Uppermost Aquifer Most (Pass/Fail) Outcome -
Constituent Units Percentile Conservative .
Concentration 90th GWPS L L
BAB-North BAB-South BAB BAB-North | BAB-South . BAB-North | BAB-South
Percentile
Antimony mg/L 1.0E-02 1.0E-02 4.0E-02 2.66E-33 2.7E-35 2.7E-35 1.1E-34 6.0E-03 PASS PASS PASS
Arsenic mg/L 8.5E-03 7.0E-03 7.8E-01 2.66E-33 2.3E-35 1.9E-35 2.1E-33 1.0E-02 PASS PASS PASS
Barium mg/L 9.4E-01 5.8E-01 2.1E-01 2.66E-33 2.5E-33 1.5E-33 5.6E-34 2.0E+00 PASS PASS PASS
Beryllium mg/L 4.0E-03 2.2E-03 1.0E-03 2.66E-33 1.1E-35 5.7E-36 2.7E-36 4.0E-03 PASS PASS PASS
Cadmium mg/L 4.0E-03 4.0E-03 6.0E-02 2.66E-33 1.1E-35 1.1E-35 1.6E-34 5.0E-03 PASS PASS PASS
> Chromium mg/L 8.7E-03 4.9E-03 2.0E-01 2.66E-33 2.3E-35 1.3E-35 5.3E-34 1.0E-01 PASS PASS PASS
X Cobalt mg/L 1.0E-02 5.5E-03 5.0E-02 2.66E-33 2.7E-35 1.5E-35 1.3E-34 6.0E-03 PASS PASS PASS
-g Fluoride mg/L 2.6E-01 5.2E-01 2.1E+01 2.66E-33 6.9E-34 1.4E-33 5.7E-32 4.0E+00 PASS PASS PASS
é) Lead mg/L 6.0E-03 6.1E-03 1.0E-01 2.66E-33 1.6E-35 1.6E-35 2.7E-34 1.5E-02 PASS PASS PASS
< Lithium mg/L 3.4E-02 1.7E-02 4.5E-01 2.66E-33 9.0E-35 4.6E-35 1.2E-33 4.0E-02 PASS PASS PASS
Mercury mg/L 4.0E-04 4.0E-04 7.0E-06 2.66E-33 1.1E-36 1.1E-36 1.9E-38 2.0E-03 PASS PASS PASS
Molybdenum mg/L 3.5E-02 4.6E-02 7.1E+00 2.66E-33 9.3E-35 1.2E-34 1.9E-32 1.0E-01 PASS PASS PASS
Combined Radium pCi/L 1.8E+00 6.7E-40 - 2.66E-33 4.7E-33 1.8E-72 - 5.0E+00 PASS PASS NA
Selenium mg/L 5.8E-03 5.7E-03 3.2E-01 2.66E-33 1.5E-35 1.5E-35 8.5E-34 5.0E-02 PASS PASS PASS
Thallium mg/L 1.0E-02 1.2E-03 3.0E-03 2.66E-33 2.7E-35 3.1E-36 8.0E-36 2.0E-03 PASS PASS PASS
Notes:
MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.
RSL - Regional Screening Level from 83 FR 36435.
UTL - Upper Tolerance Limit (95%) of the background data set.
GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL.
mg/L = milligrams per liter
pCi/L = picocuries per liter
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Table 4-3

Background and Maximum Predicted Concentrations Compared to GWPS

MW-16-01
Data
Constituent Unit GWPS Selection
Maximum Observed Maximum Predicted Combined
Concentration Concentration Concentration GWPS Pass/Fail
(A) (B) (A+B)

Antimony mg/L MCL 2.0E-03 6.7E-42 2.0E-03 6.0E-03 Pass
Arsenic mg/L MCL 5.0E-03 6.2E-42 5.0E-03 1.0E-02 Pass
Barium mg/L MCL 3.0E-01 3.9E-40 3.0E-01 2.0 Pass
Beryllium mg/L MCL 2.8E-03 2.7E-42 2.8E-03 4.0E-03 Pass
Cadmium mg/L MCL 1.0E-03 2.7TE-42 1.0E-03 5.0E-03 Pass
Chromium mg/L MCL 1.0E-03 6.7E-42 1.0E-03 1.0E-01 Pass
Cobalt mg/L RSL 3.6E-03 3.5E-42 3.6E-03 6.0E-03 Pass
Fluoride mg/L MCL 1.80 2.9E-40 1.8 4.0 Pass
Lead mg/L RSL 3.5E-03 6.7E-42 3.5E-03 1.5E-02 Pass
Lithium mg/L Background 2.3E-02 4.1E-41 2.3E-02 4.2E-02 Pass
Mercury mg/L MCL 2.0E-04 2.7E-43 2.0E-04 2.0E-03 Pass
Molybdenum mg/L RSL 8.9E-02 2.0E-40 8.9E-02 1.0E-01 Pass
Radium-226/228 pCi/L MCL 1.8E-03 1.2E-39 1.8E-03 5.0E-03 Pass
Selenium mg/L MCL 5.0E-03 5.8E-42 5.0E-03 5.0E-02 Pass
Thallium mg/L MCL 1.0E-03 3.5E-42 1.0E-03 2.0E-03 Pass

Notes:

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

RSL - Regional Screening Level from 83 FR 36435.

UTL - Upper Tolerance Limit (95%) of the background data set.

GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL.

mg/L = milligrams per liter

pCi/L = picocuries per liter
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Table 4-3

Background and Predicted Concentrations Compared to GWPS

MW-16-02
Data
Constituent Unit GWPS Selection Maximum Observed Maximum Predicted . .
Concentration Concentration Combined Concentration .
GWPS Pass/Fail
(A) (B) (A+B)

Antimony mg/L MCL 2.0E-03 6.7E-42 2.0E-03 6.0E-03 Pass
Arsenic mg/L MCL 5.0E-03 6.2E-42 5.0E-03 1.0E-02 Pass
Barium mg/L MCL 3.3E-01 3.9E-40 3.3E-01 2.0 Pass
Beryllium mg/L MCL 2.8E-03 2.7E-42 2.8E-03 4.0E-03 Pass
Cadmium mg/L MCL 1.0E-03 2.7TE-42 1.0E-03 5.0E-03 Pass
Chromium mg/L MCL 1.9E-02 6.7E-42 1.9E-02 1.0E-01 Pass
Cobalt mg/L RSL 3.9E-03 3.5E-42 3.9E-03 6.0E-03 Pass
Fluoride mg/L MCL 1.30 2.9E-40 1.3E+00 4.0 Pass
Lead mg/L RSL 2.9E-03 6.7E-42 2.9E-03 1.5E-02 Pass
Lithium mg/L RSL 1.9E-02 4 1E-41 1.9E-02 4.0E-02 Pass
Mercury mg/L MCL 2.0E-04 2.7TE-43 2.0E-04 2.0E-03 Pass
Molybdenum mg/L RSL 6.5E-02 2.0E-40 6.9E-02 1.0E-01 Pass
Radium-226/228 pCi/L MCL 2.7E-03 1.2E-39 3.4E-03 5.0E-03 Pass
Selenium mg/L MCL 5.0E-03 5.8E-42 5.0E-03 5.0E-02 Pass
Thallium mg/L MCL 1.0E-03 3.5E-42 1.0E-03 2.0E-03 Pass

Notes:

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

RSL - Regional Screening Level from 83 FR 36435.

UTL - Upper Tolerance Limit (95%) of the background data set.

GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL.

mg/L = milligrams per liter

pCi/L = picocuries per liter
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Table 4-3

Background and Predicted Concentrations Compared to GWPS

MW-16-03
Data
Constituent Unit GWPS Selection
Maximum Observed Maximum Predicted Combined
Concentration Concentration Concentration GWPS Pass/Fail
(A) (B) (A+B)

Antimony mg/L MCL 2.0E-03 6.7E-42 2.0E-03 6.0E-03 Pass
Arsenic mg/L MCL 5.0E-03 6.2E-42 5.0E-03 1.0E-02 Pass
Barium mg/L MCL 3.0E-01 3.9E-40 3.0E-01 2.0 Pass
Beryllium mg/L MCL 1.0E-03 2.7E-42 1.0E-03 4.0E-03 Pass
Cadmium mg/L MCL 1.0E-03 2.7TE-42 1.0E-03 5.0E-03 Pass
Chromium mg/L MCL 2.0E-03 6.7E-42 2.0E-03 1.0E-01 Pass
Cobalt mg/L RSL 1.0E-03 3.5E-42 1.0E-03 6.0E-03 Pass
Fluoride mg/L MCL 1.80 2.9E-40 1.8 4.0 Pass
Lead mg/L RSL 1.0E-03 6.7E-42 1.0E-03 1.5E-02 Pass
Lithium mg/L RSL 1.9E-02 4. 1E-41 1.9E-02 4.0E-02 Pass
Mercury mg/L MCL 2.0E-04 2.7TE-43 2.0E-04 2.0E-03 Pass
Molybdenum mg/L Background 1.0E-01 2.0E-40 1.0E-01 1.1E-01 Pass
Radium-226/228 pCi/L MCL 2.0E-03 1.2E-39 2.7E-03 5.0E-03 Pass
Selenium mg/L MCL 5.0E-03 5.8E-42 5.0E-03 5.0E-02 Pass
Thallium mg/L MCL 1.0E-03 3.5E-42 1.0E-03 2.0E-03 Pass

Notes:

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

RSL - Regional Screening Level from 83 FR 36435.

UTL - Upper Tolerance Limit (95%) of the background data set.

GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL.

mg/L = milligrams per liter

pCi/L = picocuries per liter
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Table 4-3

Background and Predicted Concentrations Compared to GWPS

MW-16-04
Data
Constituent Unit GWPS Selection
Maximum Observed Maximum Predicted Combined
Concentration Concentration Concentration GWPS Pass/Fail
(A) (B) (A+B)

Antimony mg/L MCL 2.0E-03 6.7E-42 2.0E-03 6.0E-03 Pass
Arsenic mg/L MCL 7.0E-03 6.2E-42 7.0E-03 1.0E-02 Pass
Barium mg/L MCL 4.4E-01 3.9E-40 4.4E-01 2.0 Pass
Beryllium mg/L MCL 1.0E-03 2.7E-42 1.0E-03 4.0E-03 Pass
Cadmium mg/L MCL 1.0E-03 2.7TE-42 1.0E-03 5.0E-03 Pass
Chromium mg/L MCL 2.7E-02 6.7E-42 2.7E-02 1.0E-01 Pass
Cobalt mg/L Background 7.4E-03 3.5E-42 7.4E-03 1.3E-02 Pass
Fluoride mg/L MCL 1.80 2.9E-40 1.8 4.0 Pass
Lead mg/L RSL 7.1E-03 6.7E-42 7.1E-03 1.5E-02 Pass
Lithium mg/L RSL 3.7E-02 4. 1E-41 3.7E-02 4.0E-02 Pass
Mercury mg/L MCL 2.0E-04 2.7TE-43 2.0E-04 2.0E-03 Pass
Molybdenum mg/L Background 1.1E-01 2.0E-40 1.1E-01 1.2E-01 Pass
Radium-226/228 pCi/L MCL 2.7E-03 1.2E-39 3.5E-03 5.0E-03 Pass
Selenium mg/L MCL 2.0E-03 5.8E-42 2.0E-03 5.0E-02 Pass
Thallium mg/L MCL 1.0E-03 3.5E-42 1.0E-03 2.0E-03 Pass

Notes:

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

RSL - Regional Screening Level from 83 FR 36435.

UTL - Upper Tolerance Limit (95%) of the background data set.

GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL.

mg/L = milligrams per liter

pCi/L = picocuries per liter
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Table 4-3

Background and Predicted Concentrations Compared to GWPS

MW-16-09
Data
Constituent Unit GWPS Selection
Maximum Observed Maximum Predicted Combined
Concentration Concentration Concentration GWPS Pass/Fail
(A) (B) (A+B)

Antimony mg/L MCL 2.0E-03 6.7E-42 2.0E-03 6.0E-03 Pass
Arsenic mg/L MCL 7.2E-03 6.2E-42 7.2E-03 1.0E-02 Pass
Barium mg/L MCL 3.1E-01 3.9E-40 3.1E-01 2.0 Pass
Beryllium mg/L MCL 1.0E-03 2.7E-42 1.0E-03 4.0E-03 Pass
Cadmium mg/L MCL 1.0E-03 2.7TE-42 1.0E-03 5.0E-03 Pass
Chromium mg/L MCL 1.8E-02 6.7E-42 1.8E-02 1.0E-01 Pass
Cobalt mg/L Background 5.9E-03 3.5E-42 5.9E-03 7.7E-03 Pass
Fluoride mg/L MCL 1.60 2.9E-40 1.6 4.0 Pass
Lead mg/L RSL 5.4E-03 6.7E-42 5.4E-03 1.5E-02 Pass
Lithium mg/L Background 5.5E-02 4. 1E-41 5.5E-02 6.5E-02 Pass
Mercury mg/L MCL 2.0E-04 2.7TE-43 2.0E-04 2.0E-03 Pass
Molybdenum mg/L RSL 6.5E-02 2.0E-40 6.9E-02 1.0E-01 Pass
Radium-226/228 pCi/L MCL 3.2E-03 1.2E-39 4.0E-03 5.0E-03 Pass
Selenium mg/L MCL 5.0E-03 5.8E-42 5.0E-03 5.0E-02 Pass
Thallium mg/L MCL 1.0E-03 3.5E-42 1.0E-03 2.0E-03 Pass

Notes:

MCL - Maximum Contaminant Level, EPA Drinking Water Standards and Health Advisories, April 2012.

RSL - Regional Screening Level from 83 FR 36435.

UTL - Upper Tolerance Limit (95%) of the background data set.

GWPS - Groundwater Protection Standard. Appendix IV GWPS is the higher of the MCL/RSL and UTL.

mg/L = milligrams per liter

pCi/L = picocuries per liter
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Table 4-4 — Sensitivity Analysis Model Inputs

Sensitivity Sensitivity Sensitivity Sensitivity Sensitivity
Baseline Sensitivity Analysis Baseline Analysis | Baseline Analysis Baseline Analysis Baseline Analysis Baseline | Analysis
Max Min Eff. Eff. Modeling | Modeling
Thickness | Thickness | Thickness CoHD | CoHD Total Max Min Effective | Porosity | Porosity Period Period
Layer Properties (m) (m) (m) Dv (m/yr) | Dv (m/yr) CoHD +25% -25% | Porosity | Porosity | Porosity | Porosity Max Min (years) (years)
Clay 12.01 13.99 11.03 1.02E-03 2.03E-03 0.019 0.024 0.014 0.46 0.56 0.34 0.37 0.45 0.28 55 85
Clay with Sand 19.29 23.62 15.18 1.02E-03 2.03E-03 0.019 0.024 0.014 0.42 0.55 0.24 0.34 0.45 0.20 55 85
Dv = Vertical Darcy Velocity
CoHD = Coefficient of Hydrodynamic Dispersion
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Table 4-5 — Sensitivity Analysis Model Results

Bottom Ash Basins Sensitivity Analysis

Model Name Description Prediction Factor | Pass?*
BAB Baseline Baseline model for the Bottom Ash Basins. 2.66E-33 YES
BAB_ExtendedRun Model runtime was extended from 55 years to 85 years. 1.30E-26 YES
BAB_Darcy Darcy velocity was doubled. 2.52E-32 YES
BAB CoHD High Coefficient of Hydrodynamic Dispersion was increased by 25%. 1.53E-30 YES
BAB CoHD Low Coefficient of Hydrodynamic Dispersion was decreased by 25%. 6.23E-38 YES
BAB_ClayPoro High | Used the highest effective porosity in clay interval; derived from laboratory data in project database. 2.50E-33 YES
BAB_ClayPoro Low | Used the lowest effective porosity in clay interval; derived from laboratory data in project database. 3.08E-33 YES
BAB_SandPoro_High | Used the highest effective porosity in clay with sand interval; derived from laboratory data in project database. 1.67E-33 YES
BAB_SandPoro _Low | Used the lowest effective porosity in clay with sand interval; derived from laboratory data in project database. 1.06E-32 YES
BAB_ClayThick Used thickest clay interval seen in boring/well; derived from project database. 3.60E-35 YES
BAB_ClayThin Used thinnest clay interval seen in boring/well; derived from project database. 1.92E-32 YES
BAB_SandThick Used thickest clay with sand interval seen in boring/well; derived from project database. 1.48E-37 YES
BAB_SandThin Used thinnest clay with sand interval seen in boring/well; derived from project database. 1.36E-29 YES

* Indicates value less that PFireshold, @S discussed in Section 4.6.2.
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CLAY LAYER - LAYER 1

INPUT PARAMETER UNITS VALUE
DARCY VELOCITY M/YR 7.24E-03
TOTALTHICKNESS METERS 12.01

COEFFICIENT OF HYDODYNAMIC
DISPERSION

M’ /a

0.019

EFFECTIVE POROSITY

DENSITY

0.42 —\
KG/M3 1509

DISTRIBUTION COEFFICIENT

M/KG 0

DEGRADATION

CLAY WITH SAND LAYER - LAYER 2

INPUT PARAMETER UNITS VALUE
DARCY VELOCITY M/YR 7.24E-03
TOTAL THICKNESS METERS 19.29
COEFFICIENT OF HYDODYNAMIC
DISPERSION M/a 0.019
EFFECTIVE POROSITY 0.51
DENSITY KG/M3 1509
DISTRIBUTION COEFFICIENT M/KG 0
DEGRADATION 0
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CONCEPTUAL MODEL
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APPENDIX A - MONITORING WELL SLUG TEST
RESULTS



2016 Slug Test Results



Hydraulic Conductivity Results

DTE Electric Company Belle River Power Plant

ChinaTownship, Michigan

Hydraulic Conductivity
Test Location ID Date Test Type (K)
Performed
cm/sec ft/day
Falling Head 3.58E-04 1.015
MW-16-01b 3/1/2016 Rising Head 2.72E-04 0.770
Average 3.15E-04 0.892
Falling Head 7.93E-05 0.225
MW-16-04 3/1/2016 Rising Head 4.11E-05 0.116
Average 6.02E-05 0.171
Falling Head 4.26E-05 0.121
MW-16-05 3/1/2016 Rising Head 2.13E-05 0.060
Average 3.19E-05 0.090
Falling Head 1.24E-04 0.350
MW-16-07 3/1/2016 Rising Head 7.21E-05 0.204
Average 9.79E-05 0.277
Minimum 3.19E-05 9.05E-02
Maximum 3.15E-04 8.92E-01
Geometric Mean 8.77E-05 0.249
Conversion:
1cm 86,400 sec 1ft ft
Tsec 1 day X 730.48 cm 2.83E+03 day
Notes:

Slug test results calculated using the Bower-Rice (1976) Solution.

XA\WPAAM\PJT2\386089\0001\Part B\BABs\Appendices\App H - Hydraulic Conductivity Tests\Slug test summary table (BRPP CCR)_9.12.17

November 2020
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MW-16-01 FALLING HEAD SLUG TEST

Data Set: P:\...\MW-16-01_IN.aqt
Date: 05/22/17 Time: 13:38:07

PROJECT INFORMATION

Company: TRC Environmental Corporation
Client: DTE EC BRPP CCR

Project: 231828.0003.0000

Location: China Township, Ml

Test Well: MW-16-01

Test Date: 4/13/16

AQUIFER DATA
Saturated Thickness: 52. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-16-01)

Initial Displacement: 0.835 ft Static Water Column Height: 84.12 ft
Total Well Penetration Depth: 84.12 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =0.0003581 cm/sec y0 = 0.7491 ft
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MW-16-01 RISING HEAD SLUG TEST

Data Set: P:\..\MW-16-01_OUT.aqt
Date: 05/22/17 Time: 13:40:08

PROJECT INFORMATION

Company: TRC Environmental Corporation
Client: DTE EC BRPP CCR

Project: 231828.0003.0000

Location: China Township, Ml

Test Well: MW-16-01

Test Date: 4/13/16

AQUIFER DATA
Saturated Thickness: 52. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-16-01)

Initial Displacement: 1.138 ft Static Water Column Height: 84.07 ft
Total Well Penetration Depth: 84.07 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =0.0002716 cm/sec y0 = 0.7541 ft
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MW-16-04 FALLING HEAD SLUG TEST

Data Set: P:\...\MW-16-04_IN.aqt
Date: 05/22/17 Time: 13:41:00

PROJECT INFORMATION

Company: TRC Environmental Corporation
Client: DTE EC BRPP CCR

Project: 231828.0003.0000

Location: China Township, Ml

Test Well: MW-16-04

Test Date: 4/13/16

AQUIFER DATA

Saturated Thickness: 23.5 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW-16-04)
Initial Displacement: 1.064 ft Static Water Column Height: 109.9 ft
Total Well Penetration Depth: 109.9 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =7.93E-5 cm/sec y0 = 0.7646 ft
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MW-16-04 RISING HEAD SLUG TEST

Data Set: P:\...\MW-16-04_OUT.aqt
Date: 05/22/17 Time: 13:42:08

PROJECT INFORMATION

Company: TRC Environmental Corporation
Client: DTE EC BRPP CCR

Project: 231828.0003.0000

Location: China Township, Ml

Test Well: MW-16-04

Test Date: 4/13/16

AQUIFER DATA

Saturated Thickness: 23.5 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW-16-04)
Initial Displacement: 1.761 ft Static Water Column Height: 109.7 ft
Total Well Penetration Depth: 109.7 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =4.108E-5 cm/sec y0 = 0.7851 ft
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MW-16-05 FALLING HEAD SLUG TEST

Data Set: P:\...\MW-16-05_IN.aqt
Date: 05/22/17 Time: 13:42:57

PROJECT INFORMATION

Company: TRC Environmental Corporation
Client: DTE EC BRPP CCR

Project: 231828.0003

Location: China Township, Ml

Test Well: MW-16-05

Test Date: 4/13/16

AQUIFER DATA

Saturated Thickness: 7. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW-16-05)
Initial Displacement: 0.905 ft Static Water Column Height: 130.7 ft
Total Well Penetration Depth: 130.7 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =4.258E-5 cm/sec y0 = 0.7426 ft
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MW-16-05 RISING HEAD SLUG TEST

Data Set: P:\..\MW-16-05_OUT.aqt
Date: 05/22/17 Time: 13:43:26

PROJECT INFORMATION

Company: TRC Environmental Corporation
Client: DTE EC BRPP CCR

Project: 231828.0003.0000

Location: China Township, Ml

Test Well: MW-16-05

Test Date: 4/13/16

AQUIFER DATA
Saturated Thickness: 7. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-16-05)

Initial Displacement: 1.668 ft Static Water Column Height: 130.7 ft
Total Well Penetration Depth: 130.7 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =2.125E-5 cm/sec y0 =0.743 ft
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MW-16-07 FALLING HEAD SLUG TEST

Data Set: P:\...\MW-16-07_IN.aqt
Date: 05/22/17 Time: 13:44:03

PROJECT INFORMATION

Company: TRC Environmental Corporation
Client: DTE EC BRPP CCR

Project: 231828.0003

Location: China Township, Ml

Test Well: MW-16-07

Test Date: 4/13/16

AQUIFER DATA

Saturated Thickness: 2. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW-16-07)
Initial Displacement: 0.868 ft Static Water Column Height: 124.9 ft
Total Well Penetration Depth: 124.9 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =0.0001236 cm/sec y0 = 0.7638 ft
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MW-16-07 RISING HEAD SLUG TEST

Data Set: P:\...\MW-16-07_OUT.aqt
Date: 05/22/17 Time: 13:44:45

PROJECT INFORMATION

Company: TRC Environmental Corporation
Client: DTE EC BRPP CCR

Project: 231828.0003.0000

Location: China Township, Ml

Test Well: MW-16-07

Test Date: 4/13/16

AQUIFER DATA
Saturated Thickness: 2. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-16-07)

Initial Displacement: 0.88 ft Static Water Column Height: 124.4 ft
Total Well Penetration Depth: 124 .4 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Well Radius: 0.08333 ft
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =7.212E-5 cm/sec y0 = 0.7909 ft




2021 Slug Test Results



2021 Hydrualic Conductivity Results Summary
DTE Electric Company Belle River Power Plant Bottom Ash Basins and Diversion Basin
4505 King Road, China Township, Michigan

Test WC (ft) | K(cm/s) | K (ft/day) |Comment/K Geometric mean (cm/s)|K Geometric mean (ft/day)
MW-16-02 Slug In 85.8 NA NA Not a good match, use slug out test NA
MW-16-02 Slug Out 85.8 4.2E-04 1.2 4.2E-04 1.2
MW-16-03 Slug In 123.1 9.8E-03 27.8 9.6E-03 274
MW-16-03 Slug Out 123.1 9.5E-03 26.9 ' ’

MW-16-06 Slug In 125.6 1.0E-04 0.28 1.0E-04 0.30
MW-16-06 Slug Out 125.6 1.1E-04 0.31 ’ ’

MW-16-08 Slug In 1249 1.2E-05 0.03 1.1E-05 0.03
MW-16-08 Slug Out 124.9 1.1E-05 0.03 ' ’

MW-16-09 Slug In 126.9 1.5E-04 0.43 1.5E-04 0.43
MW-16-09 Slug Out 126.9 1.5E-04 0.43 ’ )

MW-16-10 Slug In 135.3 3.6E-05 0.10 3.6E-05 0.10
MW-16-10 Slug Out 135.3 3.7E-05 0.10 ' ’

MW-16-11A Slug In 127.3 6.1E-05 0.17 6.3E-05 0.18
MW-16-11A Slug Out| 127.3 6.5E-05 0.18 ' ’

K = Hydraulic Conductivity

NA = Not applicable

WC = water column height in well

A 5'long by 1" diameter slug was utilized to complete slug tests in these wells in September 2021.

TRC October 2021
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WELL TEST ANALYSIS
Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-02 In.aqt
Date: 10/29/21 Time: 11:44:26

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-02
Test Date: 9/17/2021

AQUIFER DATA

Saturated Thickness: 12. ft Anisotropy Ratio (Kz/Kr): 0.5
WELL DATA (MW-16-02)
Initial Displacement: 1.503 ft Static Water Column Height: 85.8 ft
Total Well Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 0.0006905 cm?/sec S =3.692
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WELL TEST ANALYSIS

Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-02 Out.aqt
Date: 10/29/21 Time: 11:46:12

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-02
Test Date: 9/17/2021

AQUIFER DATA
Saturated Thickness: 12. ft Anisotropy Ratio (Kz/Kr): 0.5

WELL DATA (MW-16-02)

Initial Displacement: 1.32 ft Static Water Column Height: 85.8 ft
Total Well Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 0.1533 cm?/sec S=0.1
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WELL TEST ANALYSIS

Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-03 In.aqt
Date: 10/29/21 Time: 11:52:09

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-03
Test Date: 9/17/2021

AQUIFER DATA
Saturated Thickness: 12. ft Anisotropy Ratio (Kz/Kr): 0.5

WELL DATA (MW-16-03)

Initial Displacement: 1.376 ft Static Water Column Height: 123.1 ft
Total Well Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =0.009782 cm/sec y0=1.113 ft
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WELL TEST ANALYSIS

Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-03 Out.aqt
Date: 10/29/21 Time: 11:53:59

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-03
Test Date: 9/17/2021

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.5

Saturated Thickness: 12. ft

WELL DATA (MW-16-03)

Static Water Column Height: 123.1 ft
Screen Length: 5. ft
Well Radius: 0.25 ft

Initial Displacement: 2.023 ft
Total Well Penetration Depth: 5. ft
Casing Radius: 0.0861 ft

SOLUTION
Solution Method: Hvorslev
y0 =1.215t

Aquifer Model: Confined
K =0.009488 cm/sec
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WELL TEST ANALYSIS
Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-06 In.aqt
Date: 10/29/21 Time: 11:57:18

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-06
Test Date: 9/17/2021

AQUIFER DATA
Saturated Thickness: 6. ft Anisotropy Ratio (Kz/Kr): 0.5

WELL DATA (MW-16-06)

Initial Displacement: 1.847 ft Static Water Column Height: 125.6 ft
Total Well Penetration Depth: 6. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =0.0001002 cm/sec y0 = 1.449 ft
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WELL TEST ANALYSIS

Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-06 Out.aqt
Date: 10/29/21 Time: 11:58:41

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-06
Test Date: 9/17/2021

AQUIFER DATA
Saturated Thickness: 6. ft Anisotropy Ratio (Kz/Kr): 0.5

WELL DATA (MW-16-06)

Initial Displacement: 1.481 ft Static Water Column Height: 125.6 ft
Total Well Penetration Depth: 6. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =0.0001063 cm/sec y0 =1.271 ft
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WELL TEST ANALYSIS

Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-08 In.aqt
Date: 10/29/21 Time: 12:36:01

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-08
Test Date: 9/16/2021

AQUIFER DATA
Saturated Thickness: 7. ft Anisotropy Ratio (Kz/Kr): 0.5

WELL DATA (MW-16-08)

Initial Displacement: 1.987 ft Static Water Column Height: 124.9 ft
Total Well Penetration Depth: 7. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =1.199E-5 cm/sec y0 =1.791 ft
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WELL TEST ANALYSIS

Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-08 Out.aqt
Date: 10/29/21 Time: 12:38:13

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-08
Test Date: 9/16/2021

AQUIFER DATA
Saturated Thickness: 7. ft Anisotropy Ratio (Kz/Kr): 0.5

WELL DATA (MW-16-08)

Initial Displacement: 1.415 ft Static Water Column Height: 124.9 ft
Total Well Penetration Depth: 7. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =1.127E-5 cm/sec y0 =1.279 ft
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WELL TEST ANALYSIS

Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-09 In.aqt
Date: 10/29/21 Time: 12:41:12

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-09
Test Date: 9/16/2021

AQUIFER DATA
Saturated Thickness: 12. ft Anisotropy Ratio (Kz/Kr): 0.5

WELL DATA (MW-16-09)

Initial Displacement: 1.611 ft Static Water Column Height: 126.9 ft
Total Well Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =0.000148 cm/sec y0 = 1.458 ft
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WELL TEST ANALYSIS

Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-09 Out.aqt
Date: 10/29/21 Time: 12:43:28

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-09
Test Date: 9/16/2021

AQUIFER DATA
Saturated Thickness: 12. ft Anisotropy Ratio (Kz/Kr): 0.5

WELL DATA (MW-16-09)

Initial Displacement: 1.736 ft Static Water Column Height: 126.9 ft
Total Well Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =0.0001461 cm/sec y0 =1.265 ft
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WELL TEST ANALYSIS

Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-10 In.aqt
Date: 10/29/21 Time: 12:52:23

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-10
Test Date: 9/16/2021

AQUIFER DATA
Saturated Thickness: 5. ft Anisotropy Ratio (Kz/Kr): 0.5

WELL DATA (MW-16-10)

Initial Displacement: 1.7 ft Static Water Column Height: 135.3 ft
Total Well Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 0.005538 cm?/sec S =0.001701
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WELL TEST ANALYSIS

Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-10 Out.aqt
Date: 10/29/21 Time: 12:54:58

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-10
Test Date: 9/16/2021

AQUIFER DATA
Saturated Thickness: 5. ft Anisotropy Ratio (Kz/Kr): 0.5

WELL DATA (MW-16-10)

Initial Displacement: 1.23 ft Static Water Column Height: 135.3 ft
Total Well Penetration Depth: 5. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Cooper-Bredehoeft-Papadopulos

T = 0.005626 cm?/sec S =0.004752
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WELL TEST ANALYSIS

Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-11A In.aqt
Date: 10/29/21 Time: 12:59:49

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-11A
Test Date: 9/16/2021

AQUIFER DATA
Saturated Thickness: 7. ft Anisotropy Ratio (Kz/Kr): 0.5

WELL DATA (MW-16-11A)

Initial Displacement: 1.753 ft Static Water Column Height: 127.3 ft
Total Well Penetration Depth: 7. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =6.051E-5 cm/sec y0 =1.492 ft
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WELL TEST ANALYSIS

Data Set: P:\ Vision\DTE\2021 Slug Tests\Belle River PP\MW-16-11A Out.aqt
Date: 10/29/21 Time: 13:00:15

PROJECT INFORMATION

Company: TRC

Client: DTE

Location: Belle River PP
Test Well: MW-16-11A
Test Date: 9/16/2021

AQUIFER DATA
Saturated Thickness: 7. ft Anisotropy Ratio (Kz/Kr): 0.5

WELL DATA (MW-16-11A)

Initial Displacement: 1.434 ft Static Water Column Height: 127.3 ft
Total Well Penetration Depth: 7. ft Screen Length: 5. ft
Casing Radius: 0.0861 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Confined Solution Method: Hvorslev

K =6.477E-5 cm/sec y0 =1.103 ft




APPENDIX B - MONITORING WELL LOGS



WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: [MW-16-01
PROJ. NO: 231828.0003 [DATE INSTALLED: 3/17/2016 INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

DEPTH BELOW OR ABOVE
GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC
590.06 1.8 TOP OF CASING PIPE SCHEDULE: 40
A =
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE:  2-INCHPVC
588.26 0.0 GROUND SURFACE SCR. SLOT SIZE:  0.01-INCH
sl 1.0 CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 IN.FROM 0 TO 97 FT.
% % 4 IN. FROM 97 TO 100 FT.
.
% \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
93.8 % % % TREMIE
z § § WELL DEVELOPMENT
.
§ § 84.0 GROUT DEVELOPMENT METHOD:  AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 120 GALLONS
89.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4963 ¥ [ | 92.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
= I
s00 2 | FILTER PACK MATERIAL COLOR BEFORE: BROWN /GREY
A= MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
& — : CLEAR
3 _— COLOR AFTER: NONE
491.3 = 97.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
97.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 98.20 | T/PVC| 3/21/2016 -
BACKFILL MATERIAL DTB AFTER DEVELOPING: 100.32 | T/PVC| 4/13/2016 845
NATURAL COLLAPSE SWL BEFORE DEVELOPING: 12.92 T/PVC| 3/21/2016 -
SWL AFTER DEVELOPING: 16.32  T/PVC| 4/13/2016 845
488.3 100.0 HOLE BOTTOM OTHER SWL: T/PVC
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES [] NO
PROTECTIVE COVER AND LOCK INSTALLED? YES [ NO

LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-02
PROJ. NO: 231828.0003 |DATE INSTALLED: 3/15/2016 INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION DEPTH BELOW OR ABOVE CASING AND SCREEN DETAILS
. GROUND SURFACE (FEET
(EEERLE B (FEET) TYPE OF RISER:  2-INCH PVC
588.94 2.7 TOP OF CASING PIPE SCHEDULE: 40
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
586.27 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 97 FT.
\§ & BOREHOLE DIAMETER: _—
% % 4 IN. FROM 97 TO 100 FT.
n
§ \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
94.7 % \ \ TREMIE
z § § WELL DEVELOPMENT
]
§ § 84.0 GROUT DEVELOPMENT METHOD: AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 460 GALLONS
89.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4942 Y || 92.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
= —_—
s00 2 | FILTER PACK MATERIAL COLOR BEFORE: BROWN /GREY
é = MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
s | COLOR AFTER: NONE
489.2 = 97.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
97.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 97.07 | T/PVC| 3/15/2016 -
BACKFILL MATERIAL DTB AFTER DEVELOPING: 10020 T/PVC 4/13/2016  9:24
NATURAL COLLAPSE SWL BEFORE DEVELOPING: 14.56  T/PVC 3/15/2016 -
SWL AFTER DEVELOPING: 28.28 | T/PVC 3/18/2016 -
486.2 100.0 HOLE BOTTOM OTHER SWL: 18.77 | T/PVC 4/13/2016 9:24
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO

LOCK KEY NUMBER: 3120

REVISED 1

1/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-03
PROJ. NO: 231828.0003 [DATE INSTALLED: 6/1/2016  INSTALLED BY: J. Reed CHECKED BY: M. Powers
ELEVATION CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

DEPTH BELOW OR ABOVE
GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC

PIPE SCHEDULE: 40

590.66 2.6 TOP OF CASING
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
588.03 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
\§ . 1.0 CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 IN.FROM 0 TO 140 FT.
% % 4 IN. FROM 140 TO 150 FT.
.
% \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
134.5 % % % TREMIE
z § § WELL DEVELOPMENT
-
§ § 126.0 GROUT DEVELOPMENT METHOD: AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 60 GALLONS
129.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4562 ¥ | ] 132.0 TOP OF SCREEN
= CLARITY BEFORE:  TURBID
= ]
s00 2 | FILTER PACK MATERIAL COLOR BEFORE: LIGHT GRAY
E = MEDIUM, WASHED SAND CLARITY AFTER: SLIGHTLY TURBID
s | COLOR AFTER: VERY LIGHT GRAY
451.2 = 137.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
137.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 140.00 |T/PVC| 6/8/2016 7:20
BACKEILL MATERIAL DTB AFTER DEVELOPING: 140.00 T/PVC 6/8/2016 = 14:30
NATURAL COLLAPSE SWL BEFORE DEVELOPING: 16.06 T/PVC| 6/8/2016  7:20
SWL AFTER DEVELOPING: 15.32 | T/PVC 6/8/2016 14:30
438.2 150.0 HOLE BOTTOM OTHER DTB: 140.41 |T/PVC| 6/9/2016 10:00
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO

LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-04
PROJ. NO: 231828.0003 [DATE INSTALLED: 3/8/2016  INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION CASING AND SCREEN DETAILS

DEPTH BELOW OR ABOVE

(BENCHMARK: USGS) GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC

PIPE SCHEDULE: 40

590.51 3.0 TOP OF CASING
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
587.50 0.0 GROUND SURFACE SCR. SLOT SIZE:  0.01-INCH
o 1.0 CEMENT SURFACE PLUG BOREHOLE DIAMETER: 6 IN.FROM 0 TO 124 FT.
% % 4 IN. FROM 124 TO 130 FT.
.
% \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
122.0 % % % TREMIE
z § § WELL DEVELOPMENT
'
§ § 111.0 GROUT DEVELOPMENT METHOD: AIR LIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 288 GALLONS
116.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4685 Y | 119.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
= I
s00 2 | FILTER PACK MATERIAL COLOR BEFORE: BROWN /GREY
% —| MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
4 —
3 — COLOR AFTER: NONE
463.5 | 124.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
124.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 123.97 |T/PVC 3/8/2016 --
BACKFILL MATERIAL DTB AFTER DEVELOPING: 126.45 |T/PVC| 4/13/2016 9:31
NATURAL COLLAPSE SWL BEFORE DEVELOPING: 13.98 T/PVC) 3/15/2016 14:30
SWL AFTER DEVELOPING: 13.46  T/PVC) 3/18/2016 7:30
457.5 130.0 HOLE BOTTOM OTHER SWL: 16.91 | T/PVC 4/13/2016 9:31
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO

LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-05
PROJ. NO: 231828.0003 [DATE INSTALLED: 3/4/2016  INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION CASING AND SCREEN DETAILS

DEPTH BELOW OR ABOVE

(BENCHMARK: USGS)

GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC
590.82 2.5 TOP OF CASING PIPE SCHEDULE: 40
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
588.32 0.0 GROUND SURFACE SCR. SLOT SIZE:  0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 150 FT.
: S BOREHOLE DIAMETER: _—
\ N
§ % _____IN. FROM TO___FT.
L
% § GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
141.5 % % % TREMIE
z § § WELL DEVELOPMENT
'
§ § 128.0 GROUT DEVELOPMENT METHOD: AIR LIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 300 GALLONS
133.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4493 Y | 139.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
500 'g = FILTER PACK MATERIAL COLOR BEFORE: GREY
. z . MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
4 = : CLEAR
3 — COLOR AFTER: NONE
444.3 | 144.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
150.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 144.03 |T/PVC 3/4/2016 --
BACKFILL MATERIAL DTB AFTER DEVELOPING: 147.16 |T/PVC| 4/13/2016 9:55
WASHED SAND SWL BEFORE DEVELOPING: 13.71  T/PVC| 3/15/2016 -
SWL AFTER DEVELOPING: 14.13 T/PVC 3/18/2016 -
444.3 150.0 HOLE BOTTOM OTHER SWL: 16.87 | T/PVC 4/13/2016 9:55
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO

LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-06
PROJ. NO: 231828.0003 |DATE INSTALLED: 3/11/2016 INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION DEPTH BELOW OR ABOVE CASING AND SCREEN DETAILS
5 GROUND SURFACE (FEET
(EEERLE B (FEET) TYPE OF RISER:  2-INCH PVC
593.21 3.2 TOP OF CASING PIPE SCHEDULE: 40
A =
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
589.98 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 140 FT.
4 N BOREHOLE DIAMETER: —_—
\ N
§ % _____IN. FROM TO___ FT.
‘.
§ \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
138.2 % \ \ TREMIE
z § § WELL DEVELOPMENT
-
§ § 127.0 GROUT DEVELOPMENT METHOD: AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 50 GALLONS
132.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4550 Y || 135.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
= ]
s00 2 | FILTER PACK MATERIAL COLOR BEFORE: BROWN /GREY
é = MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
s | COLOR AFTER: NONE
450.0 = 140.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NOT MEASURED
140.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 135.07 |T/PVC| 3/8/2016 -
BACKFILL MATERIAL DTB AFTER DEVELOPING: 142.85 T/PVC 4/13/2016  10:01
NA SWL BEFORE DEVELOPING: 19.62 | T/PVC| 3/15/2016 14:30
SWL AFTER DEVELOPING: 14.90 T/PVC 3/18/2016 7:30
450.0 140.0 HOLE BOTTOM OTHER SWL: 17.65 T/PVC 4/13/2016 10:01
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO
LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-07
PROJ. NO: 231828.0003 |DATE INSTALLED: 3/9/2016  INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION DEPTH BELOW OR ABOVE CASING AND SCREEN DETAILS
5 GROUND SURFACE (FEET
(EEERLE B (FEET) TYPE OF RISER:  2-INCH PVC
592.58 2.7 TOP OF CASING PIPE SCHEDULE: 40
A =
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
589.89 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 140 FT.
4 N BOREHOLE DIAMETER: —_—
\ \
§ % _____IN. FROM TO___ FT.
‘.
§ \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
135.7 % \ \ TREMIE
z § § WELL DEVELOPMENT
-
§ § 125.0 GROUT DEVELOPMENT METHOD: AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 120 GALLONS
130.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4569 Y || 133.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
= ]
s00 2 | FILTER PACK MATERIAL COLOR BEFORE: BROWN /GREY
é = MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
s | COLOR AFTER: NONE
451.9 = 138.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
140.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 138.02 |T/PVC| 3/9/2016 -
BACKFILL MATERIAL DTB AFTER DEVELOPING: 14119 T/PVC 4/13/2016  11:56
WASHED SAND SWL BEFORE DEVELOPING: 14.66 | T/PVC| 3/15/2016 -
SWL AFTER DEVELOPING: 14.25 | T/PVC 3/18/2016 -
449.89 140.0 HOLE BOTTOM OTHER SWL: 16.83 | T/PVC 4/13/2016 11:56
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO
LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-08
PROJ. NO: 231828.0003 [DATE INSTALLED: 3/10/2016 INSTALLED BY: A. Knutson CHECKED BY: C. Scieszka
ELEVATION CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

DEPTH BELOW OR ABOVE
GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC
591.88 2.6 TOP OF CASING PIPE SCHEDULE: 40
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
589.31 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 140 FT.
] N BOREHOLE DIAMETER: —_—
\ \
§ § IN. FROM TO FT.
L
% § GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
135.6 % % % TREMIE
z § § WELL DEVELOPMENT
-
§ § 125.0 GROUT DEVELOPMENT METHOD: AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4 HOURS
TIME RELEASE PELLETS WATER REMOVED: 125 GALLONS
130.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4563 Y || 133.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
= —_—
s00 |2 | FILTER PACK MATERIAL COLOR BEFORE: BROWN /GREY
A= MEDIUM, WASHED SAND CLARITY AFTER: CLEAR
I : CLEAR
3 — COLOR AFTER: NONE
451.3 = 138.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
140.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 137.94 | T/PVC| 3/11/2016 -
BACKEILL MATERIAL DTB AFTER DEVELOPING: 140.80 | T/PVC 4/13/2016  12:00
WASHED SAND SWL BEFORE DEVELOPING: 1423 | T/PVC 3/15/2016  14:30
SWL AFTER DEVELOPING: 14.23 | T/PVC) 3/18/2016 7:30
449.3 140.0 HOLE BOTTOM OTHER SWL: 15.79 | T/PVC 4/13/2016 12:00
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO

LOCK KEY NUMBER: 3120

REVISED 1

1/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-09
PROJ. NO: 231828.0003 [DATE INSTALLED: 6/2/2016  INSTALLED BY: J. Reed CHECKED BY: M. Powers
ELEVATION CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

DEPTH BELOW OR ABOVE
GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC
590.80 2.5 TOP OF CASING PIPE SCHEDULE: 40
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
588.28 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 150 FT.
4 N BOREHOLE DIAMETER: —_—
\ N
§ % _____IN. FROM TO___ FT.
L
% § GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
138.4 % % % TREMIE
z § § WELL DEVELOPMENT
-
§ § 130.0 GROUT DEVELOPMENT METHOD: AIR LIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 7 HOURS
TIME RELEASE PELLETS WATER REMOVED: 30 GALLONS
133.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4524 Y | ] 136.0 TOP OF SCREEN
= CLARITY BEFORE:  TURBID
500 'g = FILTER PACK MATERIAL COLOR BEFORE: GRAY
E = MEDIUM, WASHED SAND CLARITY AFTER: VERY TURBID
s | COLOR AFTER: GRAY
447 4 = 141.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
141.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 140.00 |T/PVC 6/7/2016 12:00
BACKFILL MATERIAL DTB AFTER DEVELOPING: 140.00 T/PVC 6/8/2016 = 10:25
NATURAL COLLAPSE SWL BEFORE DEVELOPING: 7.00 |T/PVC 6/7/2016 12:00
SWL AFTER DEVELOPING: 117.42 |T/PVC| 6/8/2016 10:25
438.4 150.0 HOLE BOTTOM OTHER SWL: 16.76 | T/PVC 6/9/2016 15:13
OTHER DTB: 144.30 |T/PVC| 6/9/2016 15:13
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES |:| NO

LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-10
PROJ. NO: 231828.0003 [DATE INSTALLED: 6/6/2016  INSTALLED BY: J. Reed CHECKED BY: M. Powers
ELEVATION CASING AND SCREEN DETAILS

(BENCHMARK: USGS)

DEPTH BELOW OR ABOVE
GROUND SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC
592.26 3.0 TOP OF CASING PIPE SCHEDULE: 40
A =
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE:  2-INCHPVC
589.25 0.0 GROUND SURFACE SCR. SLOT SIZE:  0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 150 FT.
] ] BOREHOLE DIAMETER: _— =
N\ |
§ % ______IN. FROM TO___ FT.
L
% § GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
148.0 % % % TREMIE
z § § WELL DEVELOPMENT
.
§ § 137.0 GROUT DEVELOPMENT METHOD:  AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 4.5 HOURS
TIME RELEASE PELLETS WATER REMOVED: 85 GALLONS
142.0 BENTONITE SEAL WATER ADDED: 60  GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4443 VY [ | 145.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
5.00 o | FILTER PACK MATERIAL COLOR BEFORE: DARK GRAY
= MEDIUM, WASHED SAND CLARITY AFTER: VERY TURBID
3 | | COLOR AFTER: DARK GRAY
439.3 = 150.0 BOTTOM OF SCREEN -
ODOR (IF PRESENT): NONE
150.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 151.30 T/PVC 6/9/2016 7:45
BACKFILL MATERIAL DTB AFTER DEVELOPING: 152.28 T/PVC 6/9/2016 16:50
NA SWL BEFORE DEVELOPING: 17.80 | T/PVC| 6/9/2016 7:45
SWL AFTER DEVELOPING: 59.44 |T/PVC 6/9/2016 16:50
439.3 150.0 HOLE BOTTOM OTHER SWL: T/PVC
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES [] NO
PROTECTIVE COVER AND LOCK INSTALLED? YES [ NO

LOCK KEY NUMBER: 3120

REVISED 11/2013




WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: [MW-16-11
PROJ. NO: 231828.0003 |DATE INSTALLED: 6/7/2016 INSTALLED BY: J. Reed CHECKED BY: M. Powers
ELEVATION DEPTH BELOW OR ABOVE CASING AND SCREEN DETAILS
. GROUND SURFACE (FEET
(EEERLE B (FEET) TYPE OF RISER:  2-INCH PVC
591.54 2.5 TOP OF CASING PIPE SCHEDULE: 40
A —
PIPE JOINTS: THREADED O-RINGS
SCREEN TYPE: 2-INCH PVC
589.03 0.0 GROUND SURFACE SCR. SLOT SIZE: 0.01-INCH
1.0 CEMENT SURFACE PLUG 6 IN.FROM 0 TO 150 FT.
] N BOREHOLE DIAMETER: —_—
N\ |
§ § IN. FROM TO FT.
\m — —
§ \ GROUT/BACKFILL MATERIAL
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: IN. FROM TO FT.
g § % GROUT/BACKFILL METHOD IN. FROM TO FT.
139.5 % \ \ TREMIE
z § § WELL DEVELOPMENT
|
§ § 130.0 GROUT DEVELOPMENT METHOD: AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 3 HOURS
TIME RELEASE PELLETS WATER REMOVED: 84 GALLONS
135.0 BENTONITE SEAL WATER ADDED: 60 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4520 VY | ] 137.0 TOP OF SCREEN
= CLARITY BEFORE:  VERY TURBID
5.00 0 — FILTER PACK MATERIAL COLOR BEFORE: DARK GRAY
E = MEDIUM, WASHED SAND CLARITY AFTER: VERY TURBID
s | COLOR AFTER: GRAY
447.0 = 142.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): NONE
150.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 141.36 | T/PVC| 6/9/2016 12:35
BACKEILL MATERIAL DTB AFTER DEVELOPING: 142.00 T/PVC 6/9/2016  15:45
WASHED SAND SWL BEFORE DEVELOPING: 965 T/PVC 6/9/2016  12:35
SWL AFTER DEVELOPING: 116.00 |T/PVC| 6/9/2016 15:45
447.0 150.0 HOLE BOTTOM OTHER SWL: 16.67 | T/PVC 6/21/2016 7:45
OTHER SWL: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES |:| NO
PROTECTIVE COVER AND LOCK INSTALLED? YES I:‘ NO
LOCK KEY NUMBER: 3120

REVISED 1

1/2013
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WELL CONSTRUCTION DIAGRAM

PROJ. NAME: DTE Electric Company Belle River Power Plant WELL ID: |MW-16-11A
PROJ. NO: 265996.0003 | DATE INSTALLED: 5/12/2017 INSTALLED BY: Jake Krenz CHECKED BY: C. Scieszka
ELEVATION CASING AND SCREEN DETAILS

DEPTH BELOW OR ABOVE GROUND

(BENCHMARK: USGS) SURFACE (FEET)

TYPE OF RISER:  2-INCH PVC
591.66 2.1 TOP OF CASING PIPE SCHEDULE: 40
A =
PIPE JOINTS: THREADED O-RINGS
SOLVENT USED? NO
589.52 0.0 GROUND SURFACE SCREEN TYPE:  2-INCHPVC
SCR. SLOT SIZE:  0.01-INCH
1.5 CEMENT SURFACE PLUG
% % BOREHOLE DIAMETER: 6 IN.FROM__Q TO_142 FT.
\ \ GROUT/BACKFILL MATERIAL NA IN. FROM NA TO NA FT.
n _NA_TO_NA_
5 % % BENTONITE SLURRY SURF. CASING DIAMETER: NA IN. FROM NA TO NA FT.
g % % GROUT/BACKFILL METHOD NA IN. FROM NA TO NA FT.
=1 |
139.1 |g \ \ TREMIE
2 § % WELL DEVELOPMENT
N
.
§ \\ 131.5 GROUT DEVELOPMENT METHOD:  AIRLIFT
BENTONITE SEAL MATERIAL TIME DEVELOPING: 3 HOURS
PELLETS WATER REMOVED: 110  GALLONS
134.0 BENTONITE SEAL WATER ADDED: 0 GALLONS
WATER CLARITY BEFORE / AFTER DEVELOPMENT
4525 V [ | 137.0 TOP OF SCREEN
= CLARITY BEFORE:  Very Turbid
= I
s 2| FILTER PACK MATERIAL COLOR BEFORE: Dark Gray
E = MEDIUM, WASHED SAND CLARITY AFTER: Very Turbid
3 | ] COLOR AFTER: Light Gray
4475 = 142.0 BOTTOM OF SCREEN
ODOR (IF PRESENT): None
142.0 BOTTOM OF FILTER PACK
WATER LEVEL SUMMARY
NA BENTONITE PLUG MEASUREMENT (FEET) DATE TIME
DTB BEFORE DEVELOPING: 141.98 T/PVC 5/15/2017 0838
BACKFILL MATERIAL DTB AFTER DEVELOPING: 145.45 T/PVC 5/15/2017 1612
NA SWE BEFORE DEVELOPING: 17.79 | T/PVC|5/15/2017 0838
SWE AFTER DEVELOPING: 90.12 |T/PVC 5/15/2017 1612
447 52 142.0 HOLE BOTTOM OTHER SWE: T/PVC
OTHER SWE: T/PVC
NOTES: PROTECTIVE CASING DETAILS
PERMANENT, LEGIBLE WELL LABEL ADDED? YES [] NO
PROTECTIVE COVER AND LOCK INSTALLED? YES [] NO

LOCK KEY NUMBER: 3120

REVISED 06/2011




APPENDIX C - 1970s BORING LOGS
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P
% 8,500 oD 373,1 «
LocATION:  E 3,965 . @EvATION . E z DATE DRILLED; | E3-9-73
z e L oF_1
SHEARING  STRENGTH MOISTURE CONTENT SENSITY E MO, RLOWS PER FOOT = .
(LBS. /5. BT.) (X OF DAY uT,} (LBS.7CU. FT.} Eg& g R SMPLE PRESRRE = g
AYTERGERG LIMITS {PL—LL} b
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fUHH I8-TR

: B GROUND 586.6 1-28-74
LOCATION: _E 9,627 ELEVATION g oaTE pAtUED: L Lo3LT4
E seET L _oF._ 1
SHEARING  STRENGTH MOISTURE CONTENT DENSITY T ND, BLONS PER FOOY
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BESTH IN FEET

2-12-74

H7,99 586.0
GRS .
uoeationy ___E 8,712 BLEVATICN N E oate oAnLED, ZoACTE
seEr L oo}
SHEARING  STREMGTH KDISTURE CONTENT DENSITY E MO, BLOWS PER PODT e
(LBS. /50 FT.) (X OF DAY WT,) (LBS, /€U, FT.) i P OR SHPLE PRESSURE
ATTERSERG LIMITS (PL-LL} [ DESCRIPTION
Q 300 1QCC 1300 2000 9 10 20 30 AD S50 60 TO 0 40 SO 40 TO BQ 30i901i00 B bl G 20 40 &0 80 180 120 i»
T b T TRUET e, POt Eow Rah
\ 1% Fire, brown & gray, silty clay (CL}
e 60 some fine sand
] \Sttff,ﬁrc’m
s Plastie, gray, ttece Eine sand
20 2 £
2 b #// Very gsoft to sofb, pray, silty clay
i 4 -
» 3 ///‘ (CHY
e %
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N u | 4ald8 v
] /
a
E 18 4 %
< 3 /‘
I /
@ 4 é
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:;'- Plastie, gray, silty clay (CL} sode
— 19 fine gand
o
z
E]
2
o
80 Z | sop4d
9
424
10
100 1 1¢
Fg
8
&
120 120058
9| ¥adiun compeet, gray, clavey silt (ML}
\,5 Lompect, gray, wvery fine sand {3P)
% —
21 Compeet, gray, gilt {ML)sode fine sand
\ #
140 ' 55 - Eg‘fact, gray, very Eing ko medium sand
%N'mm 142,0-143.75 Et. ghaks, gray, onft
Bottom of hole - Elevation - 542,25
- Dapth - 143.75 ft
16 150
Ho gain or loas of water.
180 18 Fat Yater Table Inforestion consuls
Section 4,1.3,
200 20
2z0 2z
240 240]
280 260
260 ©A0
k1] 360
R0 220
kL 349
Bole backfilled with bentonite and
natural ssil.

SOIL BORING WO,__%¢
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DUHK 16228

1-16-74
oate pArueny | L20274

sHEET L oL

RY

* 586.0

4 8,081 GROUND
LOCATION: __E 9,193 ELEVATION

SHEARING STREMGTH HOISTURE CONTENT DENSITY
1LBS5, /50, FT. } {3 OF DRY WT.} (LBs./CU, FT.)
A LIKLTS (PL-L)
0 500 1000 (%60 ZOOO . 0 10 20 IO 40 50 €0 70 BO &0 50 §0 7O B0 90100110

HD. BLOWS PER FOOT
R SAPLE PRESSURE

OTHER
LABIRATORY
TESTS

L NUMBER

¥ CURE RECOVE

SYMRIOL

0 20 &40 60 Be 100 DESCRIPTION

1 14 £1il, cinders
f eaty tepsoll

é firm to stiff, brown, asilgy Clay (Ci}

Il

trece fine sand
2 very olt to aolft, gray B1LLy Liay
20 ) s Bray i

SHELBY
| TuBES

£ S Y apit to L[imm, moderate to high plas-
ticity, dark gray, stliy Clay {CL)
2 traca £ine te coayse mpnd and gravel

I

4

3 /
1 | _fire to stiff, mederately piastic,
trace fine gand

183
789 - 30% fine to cosrse aand

]
[ ]
OSTERRERGS

6C

1l L plastic to firm, few pabbles

%)

e
e ] D
n
N

8G

2863

""-ver; atiff, wodevate piasticiry,
aome £l to coarse sand and gravel
8 leee fow 28nd seams

]
L]

10¢

Silty Sand (o-5d) fine to cosrga sand
grafne with trace fines

stiff, moderate to nigh pheatfcity,
gray, silty Clay {CL) lenses of silty
n\;d (30% of mample)

SHELEBY TUSES

120 12

25 gallons wacer loesc at ¥30f{c

— stity Sand (SH} some fine to coarse
gand and gravel, Pittle fines

$ed 14

£52.0 ~ 201,0ft $hale, gray, horizontsl
bedding, moist to dry

e 160) Lo 152.0 - 356.0ft goft, interbadded

ghale and clay seams

156.0 - 201.0ft fim te very firm,

-
u 25 fractured ta solfd, silty feams
* = 156.0 - 15%.5fc Quarce veing
z
—1E 10 4
E 9%
o
w
Q
29

N
a
-3
N
bt

Bortom of Hole~Eievation-385.0
-Dapth-201.0f¢c
220 220
For Water Table infortstfon conaulc
Sectlon 4.1.3.
250 2
260 - 266
#B0 280
00 300
320 320
3480 ) 340
Hole backfilled with Lentonite in
scll and cement greut {n rock.

@ Unconsolidated Undrained l—— Atterberz Limits

o Mofsture ventent SOiL BORING KO. 18

BECHTEL Belle River
. B-25
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48,011 = 1+17-%&
f '586.5 &
LOCATION) _E 2.337 ELEVATION E 2 oatE pArueny | 1-23:73
j%3
g .
5 & seET 1 oF_. L
SHEARING  STHENGTH MOISTURE CONTENT DEMSITY NO. BLOMS PER FUOT i
L85, /S FT.} {% OF DRY ¥T,} WBS./CU, FT.} ﬁ @ OA SAMPLE PRESSURE ¥ g
ATTERSERG LIMITS {(PL-L} = ﬁ & DESCRIPTION
¢ 500 1as0 1560 2000 9 10 20 30 AC 50 60 70 80 40 SG &0 TO 80 90ic01l00 - 0 20 A0 0 50 100 it
B ash Fil}
e N Topaoll
12 >25 plastic, brown, aiity Clay (Ch), trsce
sand
% firm, browvm & gray
20 3zs very Eoit to sofit, gray, siity ¢lay{Ch
4
[ 4
3
. —15
4
16
ts
£0 — 7YY é
7
Eonnmmnnd \7 bisstic to firm, grav, siicy Ciav (CL)
—18 laome Fina sand, trace pabblas
§ 1 o
&0 —
"
10 //
}25 — fimm, faw pebbles
H | —w—q 100]
e LI N
1 //
J12
17 | — plastic, tzace fine sand
120 s Y
L redium compact, fine sandy SLir (MEY,
k] crace cfa
114 & Y
- e redium gompact, very fine Sand (SE),
u ‘\.‘51 trace silt  crmce gas at 130.0f1
£ lya [~g100] 136.5 ~ 145.8ft Shale, gray, doft,
b . disintagrated, meist, silty
2 45.8 ~ L47.9Et Sand gray, fine to
g medit grain, ciayey
" 147.0 - 166.3ft Shale, gray, fimm,
1 fractured, herizentai bedding, dry
189 147.0 - 152,8£t soft, fractursd to
diaintegrated
w
]
'S
Zis [Bortom of Hole-Elevation-622.2
- 8 -Dapth-1664.3£¢
3
a
3
Yo gain or losa of water.
200 204
For Water Table informaticn consuic
Sectfon 4.1.3.
zz0 270
240 280
260 260
280 280
300 3
krd 320
340 250
Hole backfillad with bentonite and
naturat seil {n scifl and cecent grout
in rock.

e

SOIL BORING MO, __ 20
BECHTEL

Belle River
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Guzhm 8T
%.8,002 FOD 585.9
wooarin | B9, 043 mewarion T E — GATE DAMLED: __11-20-73
SHEAR M5 SEET ), OF L
ING STRENGTH oISTURE: DENSTTY E O, BLOWS PER FODT
{LBS,./30,FT, ) X OF DRY wT.) {LB5./QU. FT.} E » OR SAMPLE PRESSLRE g
A LIKITS (PR-LL) £ ﬁ - at DESCRIPTION
] 500 1000 iS00 2000 © 16 20 30 4¢ %0 60 70 A0 40 50 &0 70 H0 §010011C 9 29 40 &0 80 3 i =
5\' Llack clavey fopsoil (O
20
& y Fitm to stiff, mottled brown, silzy Clay
O (CL; trace of sand.
[ pleatic, gray, ailty, some fine sand
z 2 % vary Soft gray silty £lay {Cm)
o P S 7
20 ¥ /
Sloke 7
w 8 [7ipiastic, dark gray sendy Ciay (CL) soma
3 poabblea.
% [3 :, SolE, grar 511ty QLAY (CHY
40 & | st ,//1
o 2 /“
] /
@ 9 /
z %
e ,/;
0 7
b | solbhd s0ff Co plastiz gray atliy Llay {CL}
o E \ some fine sand
%
o
11
= Y ///,_med., gray, siity
?25 soxe gand & gravel
2 L mad,, grav. zilty
89 = /;—-trm:e of sand, s few pebbles
13
12
} i3
4 1
100 10 L -
16
Hi)
LR
120 12 ki /
1 é med. gray silty CluF ECH)
\ STtEht To low ghsc city, ALK BFAY,
1604 clayey Sl {CL-Mi)
140 = 14 138,5-160.5£t Shale, black, aifghtly
43 cicaceous, highly weathered to a depth
of 140.75ft, crumbles easily.
97
&0
160 ! Eottom of Hobe-Elavatien-425.4
~Deprh-160.5£
L
W
ol
3 -
i z
~ 1RO, 18 Ho galn or loss of water
£
]
e For Water Table informacion cansult
Saction 4.1.3.
00 A0
g0 220
2 zh
260 260
28 280
1S
300 300
320 s2of—+
! #ole backfilled with bentonire slurry
i in soil and cement grout in veck
340 %
SOLL BORING 4O, __ 22
BECHTEL Beile River
.. B-29
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SHEMRING STRENGTH
{LBS./SQ. PT.)

SO0

1000

1500 2000

MOISTURE CCNTEMT

(X OF DAY WT.)
ATTERRERG LINEYS {PL-LL)
0 10 2¢ 30 A0 50 &0 70 8¢

40 30 80 70 840 96100110

OR SAHPLE PRESSURE

;
gg MO, EBLDES PER FOOT

b 20 A0 &0 BO 100

" RECOVERY

% CQRZ

1-30-74
OATE CRNLED: _2-3:74

SEET L, O e

DESCRIPTION

80

180

DEPTH YN FEET
=
o

[
o
S

2a0

250

320

340

st ER
—1, »

b1
s 12
fod 2
I
s
—10, 3
I B 1
17
14 RS
12
HAl
L le 10
¥} 28
1o
P
22 )> 2
L0l
15
24
- 15

30 \‘\\ 27

140

s, oo

e e LTIl

229

320

N e s

I, giggg:s
gand, topsoil

sofr, brown & gray, silty Glay (GL)
trdce vary fine sand

stiff, brown, trace fine sand

very soit to saft, gray, eilty Ciay
(CH)
\§# %-25-74: Elevation of water-566.7
Dagpth of wecer-19.6 £%.

N

plaatie, gray, siity Cley (CL) some fing
sand

e £1Tm

—— goft to plastic

It fairly compact, grey, ciayey $ilt {ML)

plestic, gray, siity Glay (CL) trsce
d

wapy-fina SAT

= 142.0 - 164,0Ft Shale, mediun zo dark

compact, gray Silt (ML) soma very fine
gand

gray, sofk, disintegratsd o
fractured, horizental bedding, with
Quarty veinz frem 145.% te 147.7,
more firm below 154.0fc

Botrom of Hole-Elevatfon~i2l.3
-Depth-164,0f¢

Plezometar Instailation:

cement backfill from i64.07 to 132,67,
5.0' of sludge pipe with bantonite
arcund sludge pipe from E39.0' te
134.9', 4.0 of #80 Screen from 134.0°
te I30.0" with sand pack around
sereen, 134.41% of 2" PVC from 130.0'
to 4,51' abeve surface, beckfill

with bentonite arcund casing from
130.0' to ground surface.

Por Water Table informaction zonsult
Section 4.1.3.

SOIL BORENG NO. 2%
BECHTEL Belle River
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% 7,890 oD “585.6 12-12-73
wocaTionn B 9,783 | pEvATION OATE oWILLEDs 12-19-7%

R sexr
CONTEM oF
SHEURTNG  STREMGTH MDISTURE DENSTTY ; WD, BLOWS FER FOOT Lo F o
(LBS, /50, FT, § {x oF oRY “('P:.-u..) (LBS./CU, FT.} E%ﬂ ; A SAMPLE PRESSURE g
ATTEREERG LIMITS
© 600 1000 1500 2000 . O 10 20 30 A0 50 60 70 80 40 50 60 70 80 901001100 E‘ W D a0 Ap 40 BO 100 120 9 DESCRIPTION
it olack gandy iopgoil
K & 4 a m— vatry stiff, mo%ente Eo high plaaticity,
i Iv -—1; browa, allzy (CL-CH) some Fine
— f to coarse ssnd and fins graval
1f3 firm, gray *
20 1 20 /-—- 15% £ine gravel and coarse zaund
3
w1 ///'
3
4 L ok 2 — T 3 Soft to fiym, highly plastic, gray,
atity Clay (CL)
£ SR /.—-— 20% fine to ccoaraas ssnd
50 S %
s ,//’
15 \ )
} 17 s
8o 8 s 1, v five to stiff | medfum piastivicy, 35%
Q i 17 / sand and gravel
2 e \ v
; 20 /
2338
100 ¥ gica ///
aE=me| s 7
3____24 ;5
& % 17
&
120
i )
; 7
-2 i\ /5-— 30-40% fine sand & ailt in thin layers
\0-.._3_31‘ "E compact, gray, silty Sand {S¥-5C) some
- clay
40 140 100 24" hard, gray Clay (CLywith sbele,
crunbl Hardpan
1649 .0~340.5 Fr. é&é:_l_e_, soft, gray
Bortom of Hole - Blevatfon - &464.6
- Depth » 14L1.0 ft.
166 : 160 No gain or lozs of water
&
]
v For Water Tadle information consult
Z 180 E 180 Section 4.£.3.
z
-
o
ut
E
200
22¢ z2
240, 240
260 280
eBo &80
W00 0
3a0 429
Hole backfilled with benconizs
340 34Q

& Unconfinsd Compression b At tBerg Limits
O fotature Jontent SOIL BORING NO,__2s

BECHTEL
.. Belle River 8-33




w1 1T

Ry GROUND 585.8 1-15+74
tocatiens (B 9.883 . mEvaTioN E DATE DAILLED: _1-22:74
seEf L of___ )
SEAAING STRENGTH MDISTURE CONTENT DENSITY g 3. BLOWS PER FOOT
ILAs. /50, FT, } {X OF bRY wt,) (LBS,/Cu, FT.) a DR SAWMPLE PRESSURE
ATTERBERG LIMITS (PL.2L) 9 DESCHIPTION
Q. 500 1000 1300 ZOO0 0 10 70 30 45 30 80 Y0 B0 40 %0 ¢ 70 BD 903100110 ¥ I o 20 40 &0 84 100 120 &
WA %ciﬁdera £111
L + | L 3 P2 black sandy Topsofi
frrmrmed % brown, silty, fine Sand (E¥)
— ] % Gedium to sLiff, bDrowm & gray, ALlty
3 ///" Cis t(m') madiuz to high plasticity
—7 "E:T%a
1 29 % aoft, gray, #ilty Glay (GH)
2 %
2 .- B 2] Solt, tedium to Nigh plaaticlty, §Fay
silty Clay (CL)
—i; I3
40 foevemnnd B0
k:.
—
\ i3
60 0. — /-—-mdtu_a to atiff, medium plasticity,
l{ / 15% fine Lo coarss sand
17
gy ,/__ve;-y stiff, gray, sllcy fine sandy,
>ﬁa with sesme of fine saund, trigce pebbles
-——l‘)c /
& ey !
/ l-~plastic to £irm, gray aility, trace of
24 fine sand
21 ///’ -
. 24 /]
100 #] . 160 i~ st1£F, 15% fine to coarre sand ,
/ mediuz to high plascicity
7 /
Y& /
L2y {" %
120 pre—suned ] 3. L]\ /
[t 2g 1 wed. compact, clayay 5i1f (ML), trace
\ of fine =and
- P 60
10 * 0 160 S} 1000 Tatd, very aandv Ciay (L) Spoe pebbles,
w L3 some decomposad Shale (Hardpan)
4 $43,8 « 193.5fc ghale, gray, soft to
. B3 fim, disintegrated to fraciured,
5 moigt to dry, horizontal bedding
160 u 1189 13
u
- 10
u P e e
w 33
Z 180 18
E 3
c 39 —-~=B
8 12
Bottonm of Hole-Flevation-392.3
200 20 ~Depth-193.5fc
Wo gaiun or loss of water.
220 220 Tor Water Table fnformarion conmsult
Section 4.1.3.
250 z
2860 260
aa 280
204 Ino,
320 120 o —
340 240
Hole backfilled with Bentonite and
natural seil in soil and cement grout
in reck.
& Uncontined Compression ——1 Atterberg Limits
C  Moilsture Content SD“_ BDR]NG NO 2
BECHTEL Belle River
‘e B-35




¥ 7,673 @D 585.4 2eT-70
LOCATION B 9,013 e BLEVATION g pATE DATLLEm | 2-11-04
sEEr Lo 1.
SHEARTHG  STRENGTH MOTSTURE COMTENT OEMSITY E ND. BLDYS FER FOOT
{LB5./50.F7.) (X OF DAY WT.} (LBS./Cu. FT,) E§ § Oft SAMPLE FRESSURE g
o9

ATTEREERG LIMITS (PLALL) DESCRIPTION
0 J60 1600 1500 2000 G 10 20 50 £0 50 40 TC 83 40 50 60 7D BO $010G1 - O 20 A0 40 B0 100 120 w0
- Cindera, fill

% . o 2%
-1 1 40
&

tapgofl

Soft, brown & gray, siity CL&Y
trace £iza sand, high plasticity
Sciff, browm, some fine sand

for L2

20

Very soft to sofr, gray, sllty
Clay (CH-CL)

Irans

0

23 — Fira, gray, sandy clay layer

#4

ANNERTRRNNNNNN

1% Gray, Silty Llay {(GL; mediuw plaaticiey,
20% fine to cparse sand

50

&0 13

18

s A

HO UNDISTURBED SAMPLES TAKEN

Al

VNN

Stiff, dark, gray clavey sand (3C)

. /2'0 4 Firo to stiff, gray, silry glay (CL),
& 9 8ilt lenses
B 1004 Herd, some fine sand

T % Coapact, gray, fine sani (5P)

/

1004

EIXEY Tine gand (SH) IS4 Gonplasatic

1 fices

74

t’{g‘ﬂm 4T, “gTAY, Very Iitie L0 COLTHE BENG

53 SEIEY 3and {GHY I5% nonplastic Ilgas

59 4

//\ ./8?""“\3

e [76
Botroz of hole - BElevatiom - 451.4
. 140 ~ Depth - 135.0 £t

160 180

-

w

w

w

z

~ 180 (81

t

-

a

g This hole avopped at 135.0 fr. dua

to gag.

280

With caeing sc 110.0° ne gas. <Casin
220 pulled ko 57.0°. %o gas. Fulled
ra 50.0°', gas bubbling in hole,
Capped hole &nd left for 48 hours.
Afzar 48 hours no gas (pocket only}

0 26 2-8-75 Ko gas
2-11-74 Gaz
2-11+74 Pulled ec 50.Q7, capped
2-11-74 1400 hours removad oap
(no gas)
2850 265
82.5° - 107.0' uaed (el to keep
280 OREn
For Water Table Inforuaticom consult
gection 4.2.3.
300 30
3zo 320
30 340

Hole backfilled with Quik-Gel io
il

=i Arterbarg Liméts

O Mpisture Ooatent
% Sample Jar tnsealad S0EL BORING NO.__zo

BECHTEL Belle River
= B-37




e e N
% 7,663 FORD 586.6 2-6-74
LOCATICNE 2 0.853. ELEVATION E DATE DRILLED: _,, 2-12-74
: ser 1 o1
SHEARING STRENGTH ROISTURE CONFENT DENSITY % Ho. BLOWS FER PCOY
{LBS5, /50, FT. } iX OF PRY WT.1 {LBS,./CuU, FT.) '“.. OA SMPLE PRESSLRE
ATTEREERG LIKITS (PL~L) 17
0 500 1060 1800 zqoo 0 16 20 30 40 50 60 70 BO AD %0 &9 7O B0 901001300 E We o 26 40 60 80 00 t20 @ DESCRIPTEON
* 7 '7 cinders, £1]1
by 0 / medivm stilf, brown & sray, siity Clay
i8 (Ci~CH) bighly plastic, trace fine
gand
z 14 / vary stiff, browm
W £3 plastic, gray, soms fine aand
4 2 d
20 1 20 seme, sandy
é - /} very soft to sofc, gray, emedium to
a 3 / high plasticity
) 2 /
z /]
& 2
a ' o | sop Gray, siity Clay (GLy medium £O Nigh
F plasticity
g1 12
I 4
@
€0 g ,.,.k 12 —plascic, fine sand lensee
2 HA
z 1a medium compdct, gray, elayey S{iE [HI
plastie, gray, silty Clay {CL) some
/ fine sand
8
a0 8 13
i3 -
! i 13 — 10% fine to coarse saad
0
100 10 2
9
g
Is
120 12 A, i— woft, trace fine sand
5
g
J i H faf.riy coeapact, gray, clavey 3{it (ML)
140 L4 4 55 very stiff, gray, silty Clay (CL)
] sendy, few pehbles
[T—-e100d 42,0 - 144,55¢ Shale, gray, soft
Bottoa of Hole-Eiavation-442.1
-Depth~144 . 5ft
& 168
-
&
Iy Yo gain or lese of wmter,
Z 6o 1
X
s
a
]
For Hater Tabie information censult
200 20 Sectien 4.1.3.
220 220
240 P
260 266G
280 280]
308 40
32 3z0
350 340
Hole backf{lled with Quik-Gel und
natural goil,
bore—d Strerberg Limits
Q Moisture Conteni
»  Sample Jar Unsealed SOIL BORIKG KO, ___32
BECHTEL Batlie River
va B-38




SEMING STRENGTH
{LB5, /50, FT., }

¥ 1,398 RO
wocarions  E 9,983 g evatsow
YOISTURE CONTENT DENSITY

(X GF DRY WT,} {LBS,. /0, FT.}
ATTERERG LIMITS (AL-L)

MO, BLOWS PER FOOT
R SAMPLE PRESSLRE

GATE DAILLED:

Loy L N R

11-83-73

0 500 1000 1560 2000 9 10 20 30 40 80 63 7O 8¢ A0 O &0 70 8¢ 30100} PAw o 20 40 40 B8O 100 DESCRIPTION
o 5 Tlack clavey Tomanll {OH3
>,27 aome asnd
five, gray & brown, silety Clay (CL)
1 trace of send
" Tirm, gray, silty Clay (CHy
20 2 £ £/
z T very gaft ro soft
W
s 1
-
- 2
wr
w 2
40 Z
£ 3
<
v 2
a 10
@ \“"\ Firm te atiff, gray, fine sandy Glay
Se o130 (I3 alit sesda Hax
- - a8 compeet, gray, cedium silty Sgnd
- __,_-———‘ {5-8C) some silt, trece of clay.
o
z plastie to firm, grav silcy Clav {CL)
> 17 a few gand & silt pockels
g / aofr to plastic, gray, siity av{CH)
1o f/’ trace of fine sand
89 80 V/
v} 17 //
35 ?’
15 %
100 100 T é
17 %
15 ,//
13 ﬁ
iz2o iz r /
A %
14
7 -
ha 11 % GEd LUl COMpact, clayey SiLE (YL} Bome
.
e
& hard, gray, sandy Chav (CH) tfrace of
HY 14| shols fragments ]
£37.5-158.2Ft Shale, biack, slighely
micacecus, highly weachered to a
depth of 142,3ft, so=e clay seams.
i8 169 Bottom of Hole-Elevation-427.53
~Dapth-158.17ft
-
u
¢
z
180 18 No gatn or loss of watsr.
r
I
[
w
a
200 20 For Mater Table information comsulr
Seccion 4.1.3.
22 220
249 24
260 260
280 80
300 300
320 320
3a0 250!

Hole backfillied with {uik-Gel in sofl
and cement grout in rock.

SOIL BORING MO.__ 3

BECHTEL Belie River
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¥ 2,007 oD 598.3 12-8-73
LocaTion, B 13,035 ELEVATION N E DATE DRILLED, _ 12-12-73
" SHEET L oOF 1
SHEARIMG  STREMGTH MOISTURE CONTENT DENSITY E N0, BLOWS PER FOOT
[LBS, /S0.FT.} (% OF DRY WT.) LBs. /o, FT.} 4 R SAMPLE PRESSURE %
» LIMITS (-1 ) @ 5
0 500 1000 1300 2000 D 10 20 30 A0 %0 60 70 80 40 50 &0 7O 8C 90 §003310 D W g 20 A0 60 B0 100 . DESCRIPTIGH

LD

St= 7 2
181,91 b —s

> t ] 4 — 4 A

black sandy Tepsoil (GH)
Wﬁ'ﬁ\w—
£irm, brown, sozs aand
{~—herd, highly plasric, dark grayish
brown mortled, trace aand & fing
mediua to very stiff gravel

20 2
— ——-a0ft, gray
,’ [—6 —— datk gray, bigh plastic, {sample
2. graatly disturbed)
J\ ) s [ .. {sample greatly diaturhad)
4 soldb
o 10

|— medium, highly plastic

&0 f \( ) } mizﬁc

nedivn atiff, dark gray, siity Clay (A
highly plemtic

A N N e e

8¢ Se=il. 1 80 plastic, sray, ailty Glay (CL-GH) trace
f Sk=1,313 qéq 118 sand, few pebbles
7 16 at{ff, modevate pimaticity, dark gray,
;‘ af{lty Glay (CL) iD% smediuz= to coarse
! \ — ;gg A4 sand, 15E graval
100 3 18 ///
——-—-::’: /— firm, trace of sand & pehbiaes
L 154 s —
§ 4 —— goit o mediun, wmodersbely ro higily
120 13 plaatic, gray, ailty Clay (CL-CH) trace
22 eand
s /.
s 7
- a
I CO=pECT, BrAY, fine sand¥ SIIE (ML)
taa I ' A 100 goza clav
2 conpact, gzray, silty finm Sand ($¥)
= sone pebbies | 30% nonplastic
5 143.6-153.0%x Shale, black, sofr,
q micaceocus, frace of pebbles, crumbles
u saxily
169 RN T Botten of HolewElevation-445,3

-Depth-153.0ft

-
w
w
w
T
~180 18 ¥o galn or less of watar.
T
=
u
a For Kater Table information conzult
Secrien 4.1.3.
200 "
220 230
240 240
280 - 6%
280 280
300 100
328 20
349 34

Hole backfilled with Quik-Gel fa soil
&nd cement grout in rock.

@ Uncenfined Cozmprassion pe—q Atterberg Limits
5t = Sensitivicy O Mzisture Centent

SOIL BORIKG KD, 8
BECHTEL Bells River
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Bisbts $8-18n

% 8,003 GROUND 589.1 12-14-73
LDCATION: 210,293 ELEVATION F_ DATE GRILLED, _ 12-£8-73
B sesr 1 or_
SHEARING STRENGTH HOISTURE CONTENT DENSETY M), BLOWS PER FOOT
(LBS. /S0, FT.) (X OF ORY wT,) {LBS, /CU, FT.} E I OR ZAHPALE PRESSURE
AT ERBERG LIMLITS {PL—L} ﬁ
0 506 190D 1500 2000 0 10 20 30 a0 50 €0 Y0 BG40 %0 60 70 B0 901001100 W D 20 40 B0 80 100 120 i DESCRIPTION
7] A A tlack clayey mgogaou ((m%
8 med., brown, aiity O LraAce Fan:
22 Tobse, Srmm, snty §an3 (3%) Lrace
pabblas
atiff, brown & gray, silty Glay (CL)
= 3 trace sand
20 ] 26] %-23-74: Elevacion of water-380.8
5 Depth of wacer-8.3 £,
s stiff,poray, trace sand
- safr
o
; [5 ? very scft, gray silty Clay (CH)
‘ 21 wogs 7
9 4 /
2 %
u 5 /
2 7
;'; 3
b ]
6 ] e0 ]
2 plastic, gray, silty Glay (CL),
z i ¥
i trace sind & pebbles
2 L stiff, gray, sandy, siley, some

pehbles

— med. gray, slilty, dome fine
sund, few pehbles

— plastic to flmn, grev, siliv

trace fine send & pebhlas

>52

\ /ww

a0 80

B,
-
N

bed

o

21

b 21
18

1%

120 12

19
i3

el o

gray sandy Silt (ML) some clay

nard iy 3LEET Ting Bandy GIAVICLY
g 100F . Low pasd ih trace shale "

140, 14 135.3-136.6€t Shale, gray, very havd,
<layey
Botrom of Hole-Elevation-H52.5
«Depth-136. 6t

N NN R

180 160
Ho gadn or logs of water
o
w
m
& !
z
=180 18
£ Plerometer Ingstallation:
a 4' of 2" PUC Blank Casing from 84' to
g £0'; 3' #80 screen from 80" vo 75',

78.48° of 2" PVC Blank Casing from
75' to 3.48' above ground surface.
S¢nd pack around cesing from bottom
oi hole to 7G°, bantonite ss=sl sround
«asing at top of sand pack, annuius
backfilied with grout to ground

[
o
a
N
o
o

surfacae.

220 220
For Water Table inforeatfon comaukt
Section 4.1.3.

2a9 24

£ 260

280 280

300 290,

320 320

340 — 40

SOTL BORING HO.___ 4o

. BECHTEL Belle River B-45




¥ 5,015 ROrD 500.2 2 11-19-73
LocaTices  E 12,9%1 o evaTioN E % DATE DRILLED: _ 11-231-13
S o ; serr 1 o
SHEARING STREMGTH Mol 1Y = . Pen PODY 5
ILBS./SQ.FT. ¢ tx OF oRY Wi} (LBS, /U, FT,} E_ » R SAMPLE PRESSURE O
ATTEREERG LIMITS (PyL-idi) ig “ DESCRIPTION
[+] 500 1000 %00 2OC0 O 10 20 30 40 3 £3 70 BC 40 50 60 7O g0 301091:00 et 0 20 A0 40 &0 100 ¥
17 black sandy Topsoil
-;.6"9 42 % atlif, browm, allty Glay 4CLY trace of
18 }/ // fine sand
?‘ ard, zome gray motbiing
B plastic to firm, gray, trace of sand,
2a zold few pebbles
soft, gray, siity Clay (CL-CH)
g 7 Fluselc, dark gray, Fine sandy slity
% a4 Clay (CL) some psbbles
Lo wery Soft, BLRY, silty Clay {LH)
il
S| sot
o
I
o
w 2
2
&1 3
60 31 R
vi
8l b 7
a & /
E %
5 Z
a 3 v
[1es z ag| 16 plastic, gray, ailry Gisy (CL} some Fine
gand
10
{ 15 ]
} 14 ;f
100 ‘o 13
11 %""plaltic, trace of sand, some pebbles
1 /
b /—?lastic to firm, some fine amnd
120 120kdd /
24 /
2
I~ /—snft eo plaseic
Lﬁ[ . med. comphct, ZTAY, fine sandy SLLC
144 14 _;i_ (ML) trace of clay
1 d fegtiff, gray, clayey 5ilt (ML} sand
™ _ lenses, some pebblas
2 145.0-156,0F¢ Shate, black, soft,
geze thin laminge of sand
Bottos of Hole-Elevation-444.2
16 160 -Depth-156.0f¢
'u]
E : ¥o gain or loss of water.
.
z
8 18
E Far Water Table information consule
¥ Seczion 4.1.3.
w
)
209 26!
220 220
240
260 260
290 A
300 3c0
323 320
40 3
Hole backfiiled with Bentonite sluryy
¢n soil and cement grout in rook.
SOIL BORING NO,.___s2
BECHTEL Belle River
" B-47




DUHA 18750

X 7,004 oD 600.5 =
Locariony_ FI3,000 g pvaTiow E g DATE DRILLED: 207
i
E = SEEY ] a1 .
SHEARING  STREMGTH HDISTURE GONTENT DENSITY ND, BLOWS PER FDOT y
{LBS, 30.FT.) (X OF DRY wWT.} {LBS./CU. FT.H E g OR SAMRE PRESSURE =}
I LIMITS Rt [ = DESCRIPTION
4] 500 1000 1500 2000 0 1C 20 30 40 50 &0 7D 80 40 50 &0 V0 80 01001100 g el 0 2°_£° a4 100 o
[y clayey & sandy FLli
H Jpsgg stifE, brown allty Clay 1GL) trace of
1 Sgeb—1 \anﬂd
/ med. browvn & gray silty Clay (CL)
£2 /
20 20 ;//soft, gray atity Clay (GH)
40 é P ]
<
= 3
v 2
3
a 4
H 4
0 ® 160 k
a 3
w
5
g 7
= = mad. compact, gray clayey $£f1e {31)
«
&0 E 80 19 - compact, gray Silt (ML} some dand
=z
3 1a mad. to firm gray sandy Clay (CL)
o | ¥
2 @
£7 conpeet, gray clayey Siic {HL}
160 a 18
14 /r:-ad‘ gray silty Clsy (CL) some mand
15 ///
% o
tzo iz 15, o
‘\__-2'.'
I~ - riv]
25 =
“‘:‘\ +— herd, gray sandy Clay (CL) trace of
140 14 ™ shale {hardpan)
140.0+164.5{t Shale, black, decom-
posed & wasthered, siightly micaceous
crymbles easily.
H - 150
- Bottem of Hele-Elevation-436.0
e -Depth-186.5c
w
: Zieo 18
.:E No gain or loas of water
o
"'}
a For Hater Table infdrmation consult
Section 4.1.3.
200 20
20 229
240 o4
280 280
a0 280
Hole backffilled with Quik-Gel
in aeil aud cement grout [n Toek
300 o
320 320
340 340
SOIL BORING ND.___ 4%
BECHTEL Belie River
‘e B-49




DEPTH IM FEET

SHEARTHNG STREMGTH
(LBS, /50, FT, 3

n 5,344
: GROSD
LocaTio: B 12,319, @ EvATION

HOISTURE COWTENT
(X OF CRY wT.)

LIHETS {PL~iL}

DENSITY
{LBS,./CU, FT.}

588.2

gk

1

:

NO, BLOMs PER POOT
OR SANPLE PRESSLRE

L CORE RECOVERY

SYMBCL

1-22-74
OATE DAIULFD: _1-28-74

SEET | ot ]

ATTERRERG
6 500 1000 1800 2000 D 10 20 30 4g S0 60 70 BO A0 50 &¢ 70 80 90100110 “ 0 20 &0 &0 80 100 DESCRIPTION
1o b Topacil
16 fivm, drown, silzy Clay (CL), soxe
11 gray aottling, trace fine sand
19 / atiff
11 )
g 5 — piagtic, gray, gome fine sand
& 20|
x ?’ ety 3oft to asuft, gray, siltpLlay (CH)
[ 3
W 2
w
g 2
. i1 .z
-3 I
] 2
i H 3
T &
] E 3
1
1 o1
&0 i = ] sofdd //
E ’
= 4
o g :/pllatic, gray, silcy Clay (Cl)some fine
z /snnd
8
a0 a0 14
117 /-w-« firm, asndy, trace pebbles
22) "//f
23 4_ plaatic, some fine sand, feu pebbles
100 1 ) JE. 18 ::‘;
tg ////...._ fim, some pabbles
2 %
1%
129 12 t— plastic, traca fine sand
19
18
- %-w— hard, sandy, ghaley, few pubblas
480
140 14 RL‘"“'J 135.5-178.56¢ ghale, gray, soft,
39 137.0-138.5£¢ browm, silty, fractured
138,5-147.0ft Mudatooe, gray, sofe,
moist, frectured
3 167,0~165.0¢t Shale, dark gray, firm,
wolet, highly fractured
160 ko
Bottom of Hola-Elevation-423.%
~Dapth-165.0ft
120 L
204 z
For Water Table information censulc
Section 4.1.3.
229 220
240, 240
Water loss of 6-8 gal.
260 264!
280 280
306 a0
320 320
fole backfilled with bentenite
in soil and cement grout in rock
340 140

SOIL BORING NO.__46-s

BECHTEL Balle River

B-51




33,950 GROLND 587.5 1-14-74
Locartony _ E 17,585 BLEVATION E DATE DRftep; 1:23-74
SHEET _1_OF __)
SHEARIMNG. STREMGTH MOZSTURE CONTENT DENSITY é M), BLOWS PER FOOT
(LBS. /50, FT.) {X OF ORY wT.) {LBS./CU, FT.} pad OR SAMPLE PRESSLRE
ATTEREERG LIMITS (FL=-lL)} n
0 500 1000 1500 2000 0 10 20 30 40 SO 50 70 80 40 50 40 70 80 901001:003F B w o 20 40 £0 83 100 120 & DESCRIPYIDN .
o N ) N hd Pid Seiff to very atiif, brown & gray, AslLy
'&’ I e }24 Clay {(CH} trace sand, highly plastic
—) Vary sk , Browi, medium £o high
plasticity, silty Clay (GL-CH)
& T madivm, gray, trace aand
20 — —— 20 — acit to madium

I
)
e

-—— 3o ft, dark to very dark gray

i
]
|
AN

i 5
——{12
6
80 o ¥ y F—118°
\ i1 Madium stiff, gray, dilty Ciay (CL) 35%
16 coarsa sand and fine gravei

e £irm, zome fine sand

pa]
a0 - H i, ] 1§ atiff, dark gray, little cearse aand
and £ions gravel
% jomlittle fine sand, few pebbles
bl v L)

— madiun to stiff, little fine aand

t— soft to madium, dark gray, 20% fine
ko ceoarse sand and gravei

= RN

120 h ld § | #® [— mediun to stiff, gray, trace fine to
s coarse sand
[l Tairly cospact, gray, clayey 9ilt (HL),
\q 98 soee fine sand
1s0 140 1004 126,5-137.68¢ Shale, gray, soft,
clayey

Bottom of Hele-Elavation-44%,9
~Depeh-137.6€t

R I

3
5
[
k<)

.
ﬁ Ho gain or Loss of water.
w
%80 :
£
[+ For Water Table information consule
a - Saction &.1.3.
200
22¢ 2za
240 2
260 266
280 280
300 300
3z S 220
340 540

Hole backfillad with Eentonite and
natural sofl.

& Enconfined Compreasion b——— Attertarg Linins
B ingonsoiidated Undrained O Moisture Content

SOIL BORING WO, ___ss

BECHTEL  selle River




N 2,951 GROUND 581.8 12-19-73
LOCATION:  (EIS.871 . ELEVATION E DATE DRILLED: _ E-8-76
E = seEr L oF 1
SHEARTNG STREMGTH FOISTURE CONTENT DENSETY T O, BLOES FER PIDT - —
(LBS. /50, FT. ) (X OF DRY wT.} (LBS./CU. FT,) i R SAMPLE PRESSLRE Z
ATTERBERG LIMITS PL-LL) % 5]
© %00 1000 1500 2000 0 10 20 30 40 50 60 7G 80 40 30 60 70 80 90100310G I A w o 20 40 S0 B0 100 = B DESCRIPTION
5 13 . _cinders, fiy ash FLE1
H 4 lcose, gray, iimeatong F . BomE FAN
5
5 no ¥ by
w ) o —e, ery goft, gray, atlty Clay {CL-CH} top
X 2 16-207 posatbly diacurbed .°
¥ 1 \-highly plaatic
oSt=]2.3 | X —

Firm, highty plastic, gray, allty Clay

=
SRR

W17 {CH} #soma eand, trace pabblea
Seat, [t .
L] 1] = ®_ —310 Elrm, GOUATAtely plastic, grAy, Sangy,
\ 17 silty Clay ¢CLy 20 to 257 fime to
cotrse dand and 10-13% fine gravel
P %) Bt o T
\ 21
i L —— 14 H fairly compact, f{ine sandy 5ilt (ML)
14 plagcic, gray, silty §lay (CL) some fing
? sand, trace fine gravel
89 — igc b 10-15% fine £o comree sand and fine
l£ 16 74 gravel
_— 20-25% fine te woarss sand and 10%
14 L TN graval
21 — firm, gray, soma {ine gand, rrace
\ pebblas
o0 100
}27 — plastic, gray, trace fina send
121 k
206
120 — 5
o R S el haxd, grey, very sandy, few pebblea
196| +
E 100+ ; compact , very fine Sand(5P?) some mflt
[ Very nard, ErAY, clavey [ine Sandi(st)
> 100 very hard, grav. FARGY Ciay (LL)
a {hardpan)
- 8 Rt 133.8-153,85¢t Shale, gray, Eirm to
w soft, axtremely fragmented and saaily
broken
orton of Hole-Elavation-628.05
1 160 -Depeh-153.75£¢
-
W
)
)
2400 s
£ For Water Table inforeation consult
& Seetion 4.1.3,
a
200

Wecar Level

At completion - 40.5°
se 220 Hater Level
0860 33.5' 1+7-74

Beited te 57.0°
1130 hours 67,917

1oa * §6.33
24 1600 % 46.08°
2 1R00 §5.25"

Water Lavel
0800 60.08"' 1-8§-74

280 266
280
280 Encountered gas at 98.0' while

grouting casing at 98.0'. Extrs
precsutions taken while grosting
hele {siight pressure).

2c0 300

320 320
Hele backfillied with bentonite and
netural sall in 20il and cement

350 348 grour in rock

b :ncgnﬁi;;a:‘t & Undrained 0 Yelstsre Content
8 “acanso ec Lndraie +—1 Atterbarg Limit
5t = Senaitiviiy — ertarg Lu L SDIL BOR]NG ND: 30

BECHTEL  2ayie niver

ey 8-55




mss td-Ta

>.
¥ 2,052 won 580.6 = 12-21-73
LOCATIONS 15,176 ELEVATION E = DATE DRILLED, __L1-7-
; verr 1oL
SHEARING  STREMGTH HOESTURE ConTENT DENSITY | MO, BLOWS PER FOOT = -
{LBS,/5G.FT,} (X OF DRY ¥T.} (LBS. /U, FT.} i OR SAPLE PRESSLRE Ed
ATTEROERG LIMETS {PL~L) @ o DESCRIPTION
o 500 1060 1500 2000 0 10 20 30 A0 S0 &0 7D B0 A0 50 &0 70 8¢ 9010011090 “ Q 20 A0 40 80 100 w2
cinder goal {£il1)
I h 5 wmediusm, brown, silty Clay (GL-CH}
12 x ? {posaibia £1ll}
5 soft, brown, some peaty BLTuciure
{poaathle fil} or river rediments)
an . F—t 3_, / piagtic, brown & gray
b — / trace #and
& /
; 4 —1 %
L\ 3 /'"”“Plﬂtic, gray, trace sand and pebbles
a g y.
540 Fltn, woderAcely plastic, gray, siLey
3 Clay {CL) 20-30% fins to coaxae sand
Brel. S y - & and fine gravel
I ] ™~15-20% fine to coarss sand
@ L3
=)
& ) F—
. 760 /
o r e
by U [
&) 13 7
a0 Se=l. ) el 80 _/_.,..15‘1', fine to coaree gand and fine
& 9 / gravel
@ %13
i 19
[ oy
\ ¢ X 16
100 A k1Y o
18 2
N3
. 18 "/
120 A 0
| |— Edirm, gray, some fine sand, few
E-.. {/’/ gebb ﬁs ' !
I 10+ /— eIy hitvd, gprav, some pebhles, sesma
100+ of fine sand (Hardpan)
004
“ 50| 135.0-154.9 fc Shale, zray, ailry,
I v highly hackly fracrtured, brsaks
50 easily. 137.5-140.3 ft lecal dip
spproxinacel - 30°, firm. 146,%-130.0
" 10 fr locak dip spproximately 3G°, £irm
Borcom of Rele-Elevation~425.7
i 160 ~Depthe156.9
-
w
ut
s
Zis 18
£
%, For Water Table information cunsult
o Section 4.1.3.
200 20
= 220
240 24
260 260
28 280
300 - 304
320 aze
a0 240
Hole backfilled with Bentonite and
natural soil in soil and cement grout
in rock.

e Unconfined
m Unconsolidarad Undrained
St = Senzitivicy

o Mpisture conteat
—j Azterberg limits

SOfL BORING HO.___53

BECHTEL Baile River

B~57




UN?‘}D-‘JI'

T
o
T onsas GROUND 47,9 @
vocartoen £ 15,505 g evavion g g DATE DRILLED, _ 3723774 ]
Lk
E = LR aeer L o} »
SEATING STRENGTH MOJSTURE CORTENT CENSITY 5w MO, BLOWS PER FiOT O reman O s E
1LBS../50. FT. ) (X OF BRY #T.} wes,scu. FT.) @ OR SAMPLE PRESSIBE £ % 3
AT LIMITS {PL-LL) 7 A 3
¢ 500 1000 1500 2080 0 10 26 30 40 %0 60 70 80 40 S0 60 7D 80 923801100JK d w9 20 40 60 80 300 DESCRIPTION
i% E’é"&"{"\?ﬁ"&'ﬂ"ﬁ%’ict BEdy, DEEIGH Lo
conrse Sand {5%) coal
19 firm, brownish gray, sfity, sandy
Clay (CL) coarse sand sesms
17 -
z g
20 I T :| “very compact, grey SILLY Zand (Sa)
< 15 L1 fine -
= /—” Soft, pray, sirty Llay {CHY
% ki fiym, gray, clavey SilvdML)
2 1} med;u:a,dgray, silty Clay {CL) some
‘0 - 2| 49 12 send and graval
[ 1
I}
@ 1:\
&
S
i 13
&0 § 50 19
> L6
Q 13
z
194
ag a0 20 Lo aoft, trace sand and gravel
;a{
i3 i soft, reddish, silty, sandy clay
some gravel
fe—t— .| Very compRCt, pray SLLEY sand { A}
ico 101 12 tgg fine, trace ghale
3
97.5-100.0fc Shale, gray, soft
Botte of Hole-Elevation-447.9
~Deprh-160.90£c
120 12 Note: Hole drilled from drilling
platform in 30.9fc of warer.
140, 1
For Hater Tsble informatien consult
Section 4.1.3.
16 1
-
ui
al
w
=
- 180 180
T
I
a
w
o
200 200
220 22¢4
240 24
260 26
280 290
160 10
320 354
340 — 344
Hole backfilied with Rentonite and
goll
SAIL BORING 0, .. 33
BECHYEL  Zelle River
. B-59




DUHN 1818

>
«
u 71,907 GROPD 43 o 320474
LocaTions  E 15,259 L EVATION 8 DATE ORILLEDs  3-26-74 1
T st > iS——
g F— g, seET L oo 1 i
SHEARING STRENGTH HOISTURE COMTENT DENSITY i NO. BLOWS PER FPIOF w 2 {
{LBS,/5Q,FT,} (X CF ORY WT,} {LAas./cu. FT.) §gg R SAMPLE PRESSURE r F
ATTERBERG LIMITS (PLALL) 0 S ;
0§00 1000 1500 2000 6 10 20 10 40 50 60 70 80 50 50 60 70 50 901001100 I Pw o 20 50 60 80 100 DESCRIPTION
. Tcose, browm, fine to medium gand
‘m’ 1 N SW) end gravel
u hi T BTownlen GEAY, v CiEy
@ 3 some sand and gravel
ui
0 3 nedlum, geay, 6ilty Giky (CL) aose
20 al 28 oy sand and gravel
1 16
15
16
4 40
N e ]
1
16
17
&0 50 bl
L 21
i 7- compact, gray, fine gand (SP)
medlum, gEay, 811ty £lay LCLY 1ittle
an 8 13 asnd
14
He
T COHPALT, BERY, LBYELS of tlne Gaad |
"*-o_-..,_._h_\‘ 164 snd clayey sand (50)
104 \vﬁ:"‘ﬁﬁﬁmsa—
e t 104 anng (o4 ErAc g\’:.ava
1GL. 3.2 fr. ghale, dark gray, SOFL
dfsincegrated, horizontsl bedding in
part, motsr; fine te coarse, very
gravelly & cobbles; fim fzom 119.9
120 b2 to 120.2 fe.
- Depth - 120.2 ft.
#OTE: Hole drilled from drilling
140 1403 platfors in 30.7 fr. of wacer,
4 16 For Water Table {nformation conaule
Seczicn 4.1.3.
-
w
ul
S
Z1ea 180
b4
=
[
ul
a
200 20
220 2
28 2
26 24
i
i
1
280 280
300 0
3z0 3
340 14
Hole backfilled with bentonite in
aeil and cament in rock

S0[% BORING NO,__sz

BECHTEL Belie River

B-61



by 9 et

¥ 2393 FOD 582.3 % 1-10-74

LOCATIONT __ EISIA0 = © EvATION g B oaTE oRILLEDs L0150 04
; T
SHEMRING STRENGTH HOISTURE CONTENT CENSITY MD, BR'S PER FOOY -
1LBS./5a, FT.} 1% OF oRY wT.) (LBs,CU, FT.} E n Of SAPLE PRESRRE ¥
ATTEFDERG LIMETS (Bt} g 2 DESCRIPTION
500 100D 1500 2000 G 10 20 30 40 56 60 TG 80 40 50 60 YG 60 501801160 s g 20 40 60 80 100

bhottom ash Fill
Tooem, brown, Zicn Saod LSE)
\p‘]:utic, B:émm & gray, siley Ciay (CL)

ins
s
A 15

k

s0ma 5an
plastic to firm, brown, trace fine
sand

a0ft, woderate to high plasticity, arsyl

R ST

n
[
~
]
o e

/ #£icy Chay (CL-CH} irace fine sand
N %
40 & | [} —ac Tits, wmoderate prasticiiy, Bray, sLLLY
23 Clay (CL) 20-25% fina to comrse aand
P ng fine gravel
—e A cozpadt, gray, tine sandy Silt (ML)
f // trace clo 5
— plaatic, gray, zilty Clay (€1) mcma
&0 a St=1.3 i 4 —-760 /\Ema ur.ui !
10 20-25% Eine to coarse sand and fine
/ gravel
" 7
— plastic to Fito,gray, sandy
H } b /-—— trace pebblas i '
ag T 780 é— silty, trace fine sand
10 {g ;
- a ) 15 ;,;——— 107 fine to coarse send
100 2 |0 /
2
£ %
3 %
4
g il %
»
1za 12 o L
— ™~ 80 E COSPRCE, BEAY, VEIT Sine Eangy SITECMLIf
" -‘\ 100 7 cospict, gray,very Iine eilty Méﬁ'ﬁi
very compact, clayey, trace pebbles
1odr [7] very hard,gray,fine sandy silty Llay
(CL) trace pebbiea (havdpan)
140, ta0) 138,0-140.5f¢ Mydstone, gray, mefisk,
30 silty, highly weathezed
20] 140.5«145.0fr Shaie, pray, moist,
fractured

145.0-146.2ft Sendgrone, moiat,
madium to fine grained, soma ghale
160 160 7%, 7-150,0Ft Bhals, 4ray, Firm with
seams of highly Eractured shale

Battom of Hole-Elevation-432.3
-Depth-150.0£¢t

DEPTH IN FEET
F
L=
%

For Water Table ¢nformatiocn conault
Secrion 4.1.3.

o
3

™

8

220 220
SlEght {odSeation of gas at 124,57,
Water bubbling in casing.
244 259,
280 26G
280 QBO
300 300
Hole backfiiled vith Bentonite and
Hatural Seil in $0il snd Cement
320 320 Grout in rock
340 3%0
7 lacenfined o ‘tMeisture Content
Sk = Sensitivicy — Attetharg Limizs 50“_ BURINE NU. 39

BECHTEL ®Belle River

‘e B-63




N 5,283 ROPD 593.1 1-23-74

LOCATIONG | E 34,042 . @LEVATION E DATE cRILLER: | 1-29-74
B st 1 e
SHEARIMG  STRENGTH HOISTURE CONTENT CENSITY X M), PLOWS PER FOOT :
{LBS. /3. FT.) (X OF DRY WT,) (LBS. /€U, PT,) 4 R SMFLE PRESSLRE
ATTERBERG LIMITS (PLLF ﬁ DESCRIPTEION
o 500 1000 1500 2000 0 1D 20 30 40 50 60 7O BO 4G S0 60 VO &0 90300110 el O 20 A0 &0 80 109 120 ©
“, 11 . a fill, ci{aders, clay, etc.
B ISX 15 % firm to stiff, brown, aftlry Clay (CL}
i) trace fine send
f 16 /——pisstlc, gray
. 2
" 20
“ z
‘g }? ?mf:, gray silty Ciay (CHY ,»
- 5 %
v
| f/’
i
& [ aolsl
LA f
vi ’////
gl 7
] /;
[ &4 /.
L 2 50 plastic, gray S1kEy Clay (CL) (race fine
@ sand, faw pabblas
g A
e /
3
o
z g2 &«_fim, sandy siity Clay (CL) few
e 80 13 pabbles
k. 40 gt i £ £, fine sandy silcy
. /"> /.....phsr.ic, ailey Clay (CL), deme Fine
sand
6} 7
100 . 10 /
13 %
i %
&3 7
120 12 Z %
i
{\ ]
ll fairly coampact, grey, clayey Silt (ML}
M "ZL——-«——-.."._ biode PR trece Shale, pubbles
14 149) - 135,0-136.0£t Shaie, gray, aoft,
wearherad with sand seams
. Bortom of Hole-Elevation- .
~Depth-136.0Ft
180 150
-
W
E Yor Water Table informarion cansult
z Section 4.1.3,
=14 1}
x
=
o
w
o

o
o
=3
n

220, 220
280 240
280 256
280 a0
300 k{1

128 320
330 258

Hels backffEled with Bentomite and
natural sofi,

SOIL BORING KO, __s3
BECHTEL Belle River

‘e B-65




Quna 10-720

N
x
% 9,208.32 GROLED 587 .6 4 2-28-74
LOCATIONS __E_%,376.12 FLEVATION N g g DATE DAILLED: _ 3-7-Th .
{3
L L | SHEET oF
SHEARING STREMGTH MOISTURE CONTENT CENSLTY g " MO, BLOWS PER FOOT 3 A e
(LBS, /50, FT.) (x OF ORY wm:_ , LLBS, £CU. FT.) @g,ﬂe g DR SAMPLE PRESSURE £z
ATTERBERG LIMITS L g o
o 500 1000 3500 Z040 O 10 20 36 &G %0 60 70 80 40 50 S0 70 80 9010011003° @w o 20 w0 S0 8. 100 . ¥ CESCRIPTION
— sa0dy topsoil
o [ lastic, brown, sandy clay (GL}
13 inét to stiff, aticy cYay, scme fine
=t s4n
2 é plastic, gray, trace fine sand
520
2e ? / wery #oft to soft, gray, silty clay
2 f [{4:3]
. 117
2 /’//"
40 %40 ;//;
3 é
il
//f Lost approximetely 25 zallony of
H, / water betwesn 55,0 - 70.5 ft.
[T li%g 7

plascic to firm, gray, aficy cisy
14 (CL) some fin= zand

-]
Q
it
G
]

f———-1 . atiff, same, few pebblea
2
a0 T
it
[ 39 l. soft ro piaatic
.Qz
0o _.211" medius comphet, gray sand (SP) fine
4 38
&
u "
& s
& 35
=
120 5 ilz 39
18 CompACE, gTey S&RJ (LW} VETy fine ED
mediun, faw pebbles
13
16 mediun compact, gray gilt (ML) soma
140! 14 fine aand
[ $ 1004
143.5-166.5 Fr. shale, gray
143.5-145.5 fr. soft, trace of
clay and pebblesn
1 165.5-156,5 fr. gsoft, highly
1 Eractured
~ 15%.5-166,5 fr. fuv> redded
w light and dark gray, fimm,
I horizontal bedding, locslly con-
z torted, sbundant guartr viens
- 180 18¢
I Bottos of hele - Elevacion - 42L.2
v . . - Depth - 166.5 Er.
w
a
200 W0

*_BENCH HARX #BR - 3

+2' af cemenc grout from 165.5°

2 22 te 130.0'; 150.0' of 2" PVC blaak
caging from 150.07 to surface; casing
cemented to surfzce snd bensh mark
nlate placed on Lop.

Bencheark Elev - 588.0

250 24
for Water Tabla information consult
Seetion 4.1.3,

250 26

280 28

oo 38

£ 12 -

3 -1 34

SCIL BORING HO.___es
BECHTEL Belle River

. B-07




ByHM AB-33+

>
&
& 3,800 GROLND 586.0 g ﬁ:;i:i:
vocattons 212,060 g evarion : E 2 DATE DRILLED, 2726°74
@
L] seeT 1 ot E
SHEAING STRENGTM MITSTURE CONTENT DENSTTY ] 'O, WS PER FOOT |, B ;
L85, /50, FT. 3 (X OF DRV wT.) (Les. /cu, FT.3 hag OR SNFLE PRESSRE & I
ATTEREERG LIMITS (PL~L} Ldn = DESCRIPTION
o 500 Q00 1500 2000 0 I¢ 20 %0 20 S0 6C 70 B0 40 S0 60 70 80 01001100 ¢ ad ¢ 20 &0 S0 a0 Q0 a
= “7' black, clsyay Copsofl
; 4] L .\"‘1& / soft, brown, ailty Clay {CL-CH)
A == f 28 2 L46 /—-- very etiff, 5% gravel
y T2 [-¥ /"""’ firm, gray
L \ Il R =N /
20 e A , 29 ,/;
Hs b
— 2
X 3 /
A et
b { ? —tF 2 /
. ? A i I 7
E vt
[ / 1= Z
a da
& e Fite, ditk gray, BLLEy Ciay (CL) 20%
prnmned k3 /\fine to coarse saand
- 17 plastic, trace to eome fine gand
&0 260 emall sean bimck silcy sand, soma
i3 16 /\ gravel
Q —— 18 seiff, 30% fine to coaree sand and
14 r
—1 / £ine gravel
a - j— L ;g /—— dark gray
30 G Y680 /
19 I-%——t { J— qLe /—- 30% £ine to coarse sand and fine
l1a 13 gravel
= %‘* 4 19 {1 l— fiem, dark gray, 15% cosrse sand and
. 14 192 / fine gravel
A 1 = .
: ! ; a1
: ! i . : 19
120} 8. | e L 1 12 16 low firm to stiff, gray, 10% fina to
i ' i ' ! i H 23 \conrae aand and fine gravel -
3 : . ! ¢ i ) 17 / goft tp plastic, trace fine sand
! N i Lo t ; ] 10 : fixs, aome flne sand
— — f; , = A
: : : t | ! ! v T 10d 134.0-136.8€¢ Shaie, gray, soft,with
1407 4 H : bt I 14 I some ailt and dand seame
P ‘ i : | 136.8-137.9¢c SLLL (L3, light gray
! 1 ; i : ! 137.9186.0¢ Shale, dark gray, very
N ] i ¥ E sofr to ooderately sofr, herizontal
i i ! | vedding, 137.9-176.0£c dizinte-
I N i H i i 1 grazed to highly fractured.
160y T f T : e T H 150.0-152.7€t bedding dipa 5°
N E i | i | |
. H . ! H | ;
I ; H
w f ! | £76.0-186.0ft wodaracely hard
z .
H - 180 i
i : |
= 1 i
[ i ! : }
v o T 7 H H 5 Bottom of Hole-Elevation-33%.9
; i ¢ ! i ! % -Depth-186.0£t
\ ‘ i H ] : :
200 j I i! { 20 ¥ i Ho gein or loss of water.
] : ; : ! | H
i N H i 1 i N
+ f !
} i ] i : i
i : .
: M ) : ; ’i Far Water Table inforaacien comsult
b s i . | 2 ¥ Sestion 4.1.3,
i | | ! i : !
{ IR S i : P P i :
. i . | { H H E +
. ! | H : ' :
: | i | ‘ ! | P ;
260} | + : } § z —t i
.? ooy i i ! I
i ; ; ! i P
e ! ; , P ¢
H i H H
260 T 4 t : { 260 i %
4 H | : i P o
i : I t H i H
¥ i : ' : é H
: i b : i
; i P | ;
280 I ! : 296 )
i i !
| L ,
c H ! i«
i : !
300 j3e :
i
320 32
350 B
Hole backfilled with QUIK-CEL and
nacural soil in goil snd cement
grout In xoak.
& tUaconfined Compression F—AtTorbarg Limits
B Unconsoiidared Undrained O Moisture Centent S0IL BUREHG N0, 10k
BECHTEL Belle River
. B-69




0

SHEARING STREMGTH
(LBS./SO. FT, }

500

1008

1500 2000

N 5,435

GROUMND
wocaTEONe | B 12,350 . ELEVATION
MDISTURE CONTENT DENSITY
X OF CRY ¥T,) (LBS./CU, FT.)

ATTERBERG LIMITS (PL-iL)

D 10 20 30 40 B0 40 YO 80 4G S0 &40 70 BO 90 100%

585.7

>

M

g

i}

ND, BL0RS PER FOOT
R SNFLE PRESSURE

O 20 4G &0 ag 100 120

OESCRIPTION

&0

&84

160

120

DEPTH IN FRET
o
=]

g

221

240

280

300

NHQ UNG [STURBED SAMPLES TAKEM

1\6
7]
o

o

2

&0

B

]
pit3

aQ

17
17

15
16

1&
13

B T

18

169:

18¢

20

2

280

30

320

clay, wood, cindars, £11)

Prsscic to fitm, Brown, SILEY LLEY
(CL) aome gray pockeid, trace fine
sand
firm
plastic, pray

very scft to soft, gray, si]ﬁ# flay (CH)

oo § sveeo

A

NN

plastic, gray, silty flsy (CL} Lrace
fine sand, few pebbles

f— soft

Botton of Hole-Rlevetion-448.7
“Depth-161.0f¢

Ho galn or less of water.

For Water Tsble infermation consult
Seetion &.1,3,

Hole backfflied with Quik-Gel and
satural goilk.

SOIL BORING NO.___i02

BECHTEL Balle River

8-71




DUNN e

e
¥ 5.000 GROWD 588.3 g 2-26-74
LocATion: (B 1LO00 . eEvATION E Z DATE DATILLED: _3-3:-74
|53
E d weET _: oF_ 1
SEARING STREMGTI MOTSTURE CONTENT DENSITY MO, BLOWS PER FOOT & T
(LBS, /30, FT.} (T OF DAY uT.} {Les./QJ, FT.) Fd OR SAMPLE PRESSURE =]
ATTERBERG LIMITS (AL-Li) g © DESCRIPTION
[+] 500 1000  §500 2000 O 10 20 30 40 %0 60 TO 80 40 32 &0 YO HO $01001100 el ¢ 20 A0 60 £0 100 (3l
Black clayey Lopeoll
B 1 — 1 § /3‘2 z\ﬂ&gtk, brown, sandy, gravelly elay
E_i 12 (cH
% o™ / very stiff to hard, silzy clay, coms
g / fine gand, S% pravel
¥ 2 / 2fy BLiLE, ollve brown & grayish
20 FH & b 3 # - Brown, silty Clay (CL) 5% gravel
x / medfun, gray, 5% fine to coarse sand
2 3 /
i —C I
u /
- L
a4 S— Y1 b padium, gray browm, 5% fine to cosrse
= ] oy e ] i
'\ ff gE I / aand
&
E
Y L) iy 5 %"‘r&e Ui, gray, silty Clay ghly
0w 5 % plaacie
g e
£0 bt e 104
g 7 ‘ Medium, gray, cisvey gand {5C), frace
g il gravel
: . ﬁ""“a SEXfZ, gray, silty clay (0L} 20% Zine
o aama / to coerse sand apd £ins gravel
b y [ 12
8D ©
! 980
10
—10 l 86Et, gray, 10Z fine to ccarse ssad
15 7%
161
17
e {__ 15% fina to coarss sand
J‘J\ v Y z
1
tzo Yo m]_,i' i mediun, derk gray, sandy, 35% fine te
1 19 coarde aand
] 1G04
Compect, gray, fine zilty gand {3M)
trace pebblea
Hard, gray, sllty clay (CL)Y, some
40 14 L0038 [\ sand o240 Jhels chifs ™ (e,
sz 138.56-141.0 f¢r cavel (GP), dark gray
ahuie and granitic cobbles
41.0-160.3 £x. ghele, dark gray,
so0ft to firm
161.0-150.3 fr. disintegrated to
is 160 fractured
156.3-360,% - fractured o fatact
I Sottom of hole - Eievation - 428.0
by ~ Depch - 160.3 fr
Z 100 18
£
a
g Ho gain or Ioss of water
k00 204
For Water Table information coasult
Seerion 4.1,3.
220 220,
24 24D,
280 260
280 280
300 30
320 320
340 340
Hole packfilied with quik-gel and
ngtural gofl in scil and cement
in rock
== Atterdarvy LImits
< Hoistura Content SU[L BUR]HG NO, 1os
BECHTEL Belle River
. B-73




DEPTH IW FEET

SHEMAING STREMGTH
{(LBS,/50.FT.)

5 &,
LOCATION: % 13,150

HDISTURE COMNTENT
iX OF CRY wT,}
ATTEREERG LIHITS {(PL-4L)

450
BEVATION

DENSITY
(LBS./CU, FT,)

alws AR FOOT
O3 SAALE PRESSURE

2.258-T4

DATE DRILLED:

segy 1L o E

DESCRIPTIONM

-] 300 166G 1500 2000 0 10 Z0 30 A0 5 60 YO 80 40 50 40 O 80 901001} 0 20 A0 60 80 100 120
] sandy topsoll
8 7 -
\“) 43 madly= compact, brown, very fine to
38 AN edive Sand (59)
. 1)1( % Flrm, brown, eandy Glay (CL)
[T . stiff, silty clay, some fine sand
20 X / with gray mottling
s 5 plastic, gray, trace very fine sand
b 4
4 %
[
) L ] s, wey, ity Ty @0 st
%" trace vary fine sand
g1 ke 7
o 5 9’/’
& /
s 7
4 o1 solat
o
z
- 4
=4 L]
a0 &9 pisstic, gray, eilty Clay (CL} some
A very fins gand
1o plaacic to fimm, scoe £ine gand
13 1.5 boulder
} 15 /
500 13
L\ta “
2% popsible stone
{12
120 12 12 /
16
17
16
.1 ™ Cozpact, §Fay, vety fime Sand and Silt
140 is 8k
loo 142.0 » 142.67ft $hals, soft, gray,
broken
Bottoms of Hoie-~Elavation-458,03
-Dapth-1562.6TFt
145 160
Mo gain et loas of water.
g0 i8 For Water Table informaefown cananlt
Secttion 4.1.3,
200 A
i
220, 220
240 2%
260 280
280 280,
300 300
320 120
o 340!

Hole backfilied with Quil-Cei and
natural sofl.

SOIL BORING HO,__ 103
BECHTEL

Baile River

B-75




PUNN 1 i

5 6,600 ROLD 588.5 §:§§:§i
LocaTior __E 11,000 .. ELEVATION N E DATE DAILLED: .
segr L or 1
SEARING  STRENGTH MOISTURE CONTENT DENSITY E N), BLOWS PER FDOY -
{LBS. /50 FT.) (X OF CRY WT.} {LBS.7CU. FT.) Eg.ﬂ g R SAHPLE PRESSURE
A LIHITS {(PL-iL)
0 500 FOOG 1860 2000 0 10 20 30 a0 SO 69 TO 80 4D 50 &40 7O &0 $0IN0LI0 E b 0 20 A0 40 B0 100 120 i DESCRIPTION
7 CYfdera; LIiL i
& 33 P}:astic, brown & gray, giley clay
7 irm, some fine sand
Stiff
" 5‘ Very aoft to saoft, gray, sflty glay
20 z{?® S5
w
» &
s L]
§ 3
At % solbd
w 4 3
o &
g
E 1 3
2| sopph
a 7 / Piastie, gray, silty clay (CL), some
E P Fine gand
[=4
z ? 19 ;f"'" Firm, few ppbhlea
80! 1]
f7 | Plasric to fim
17
pt13
12
oo 1
K]
12
} 18 /
120 12 7 %
ip /"""' Soft to plaatic
9 ‘—'-._._____‘1004 ] Compact, gray gilt (ML), some clav
H & very fine zand
[ TY:1 16 95 38.0-1640.0 £t shale, urav, soft
Bottem of hole - Elevatien - 438,35
Depth ~ 140.0 ft
16 169 Ho gein or iosg of water
-
o
. Por Water Table i{nformatfon consult
..1.:- 14 Smerion 4.1.3.
x
b
a
w
o
200 2
220, 220
280
28q 269
282 280
300 Rl
320 320
359 a0
Hola baekfillad with Quik-Gel and nat-
ural seil

SOIL BORING NO.__ 131
BECHTEL Belle Bfver

B-77




Gusren 10724

T
[
¥ 6,800 ROUD 387.6 s 22774
LOCATLON: Eon2e300 o ELEVATICH . F_ 2 DATE DRILLED: _ 3= dx T
w
x g SHEET L oF __ 1 .
SHEARIMG  STRENGTH HOISTLRE COMTENT CENSITY E w3 MO, BLIMS PER FOOT w2
{LB5./50,FT,) (X DF DRY WT.) (LBS./Cy. FT,) @ iy R SAMFALE PRESSURE g =
ATTERSERG LIMITS (Pt-di} L] brii el DESCRIPTION
c_ S00 1000 js00 2000 O 10 0 30 40 50 &0 70 B0 40 50 60 70 80 901001100 LR 0 20 A0 S0 a0 100 4,
— zinders, fi
[t 2 7\peuy Lopso
2 firm to stiff, brown and gray
— # zotating. silty ¢lay (SL) some fins
2an
ﬂ 2 / firm, Rray
@ 2ol ¢ very soft to soft, gray, silty glay
20 3 /
- / (CHy
2
>
I 7
i} /
b 4 2 /
n /
4 HOR-1 ﬁ
a 7
: ,»/;
501k-dn
L 7] plaatic, gray, silty glay (CL} some
| fine gand
i
a0 fibi /
f o
/.m plastie te £lm
100 10 -
15 /w-— plastic, trace fine sand
\ By, /
b iz ,4
120 1z 2
12
a3
i Hed{um compact, gray RiLt (HL) trdce
140 14 + clay
— sti{ff, gray, silty glay {CL} wich
sand and shgle chipse
145.0-164.3 fr. Shale, gray to dark
gray, soft to modiracely soft
145,0-149.1 fr. Eragmented
16 16 149.3-153.0 fr. fractured
53.0-164.3 fr, fragmanted to
G émctured i
:ﬂ Bottom of hole - Elevation - 423.15
M - Depth - 164.25 ft.
u P!
z #o gein oy loss of water
Z 16 180
£
a For Water Table information consult
Section 4.1.3,
200 200
220 22
24 24
260 - 26
3
280 289 "
300 30
320 prdt
et J —
340 et 34!
Hole backfilled with Quik-Gel and
natyrat seil in gseil and cemenc grout
in rosk
SOIL BORING MO, _ 33
BECHTEL Eelle River
. B-79




BURK s

N 7,100 RO 600,7 1-30-74
E13,260 2-B-Th
LocaTion: | F13.050 . mEvarion . g DATE DRIWFDy  2-6-74
SEET L, o 1
SHEARING STREMGTH MOISTURE COMTENT DENS1TY g MO, BLCRS PER FUOT
{LB5./50. FT.} {%x OF DAY wT,} LB5,/CU. FT.) E ",'.’ OR SAHPLE PRESSURT
ATTERBERG LIMITS (FL-LL) o BESCRIPTION
Q $00 1600 1500 2000 D 30 20 30 40 50 &0 70 80 40 SC &G TO 80 $01001I0D B o 0 20 40 6C A0 100 126 i
X 1 31 b gandy Copsoil
——i 13 sL1IT, brown, Cisy (CL}
32 stiff, gray, silty sandy
[~ soft, rrace fine sand
20 | “z0 ? vary soft to soft, gray, au:’; Clay(CH)
I P /ﬁ
\ — .
5
— 3
40, — 49 g
4 %
[reveesd & %j
{7 {1 ﬁ
60 o] 60 ///
s (18 %
1 plaetic, gray, silsy ¢lay (CL) some
. fine sand
- — ]
} ¢
——
8
b} 1
00 — e /
16
2
13
120! ——1?2
15
s ?
14
—hy L“‘-M ” compact, gray S5iit (L)
Ltag o B o0 a compact, gray, siity, very fine Sand
u 106G+ a1
2 152.0-144.0GFc Shaie, gray, aoft
3 Bortem of Hole-Elevation-456.7
Q -Dapth-144.Dft
16 % 160
Vi
W
w For Water Table information consule
! . Saction 4.1.3.
K Z 80 1
T
e
o
w
o
200
220 220,
Ho Cain or Losa of Water
2a 2
260 260
280 280
300 360
Y
32 320
Hole Backfilied With Cuigk-Cel
and Fatural Seil
340 340
SOIL BORING NO. 235
BECHTEL  gelle River
. B-81




yHM ST

¥ 7,270 SO0
LocATIONG ,_E 5,360 ELEVATION
SHEARING  STIRENGTH MOISTURE COMTENT DENSITY

{LBS, /50, FT, } 1T OF DAY ¥T,)

ATTERBERG LIMITS {PL-L)

(LBS, CU. FT.)

HO. BLOS PER FOGT
R SAMPLE PRESSLRE

-74
DATE DRILLED. _ 2-12-05

egEr L o _ 1

DESCRIPTION

SYMECH,

] 00 1000 1500 2000 0 10 Z0 30 40 50 &0 70 B0  AGQ 50 6C 70 80 90 IODE1D hnd 0 20 40 &0 8¢ 100 120
5 ) clay, ash, gravel £ill
L4 SCLEE, brown, silty Clay (CL) soms
L3 fine sand
& é £irm, brown & gray, trece fine sand
¥ 4 plasele, gray, trace very fine sand
<L
20 [ 2 3 / very soft €o soft, gray, silty Clay
“ 7
gl s 2
g ,é
H %
@ 3 7
o 4 /
a4 ?4
a
21 e 7
= 3 y/
@ /
g &J f/;
P 51 sald2 7~ .
a plastic, gray, ailty Clay (CL) some fine
z sand
11
} 15
:14 a0 14
} 12
10
— £irm
17
100 160 153
fhe
13
\19 b plagtic, trace fine sand
120 12 2
12
10
\{j\ Sand {1}
140 160 \\ﬂg.,...... 137,0-160,0fc Shaie, gray, sofr, inter-
badded wich hard gray clay
ot {on o e-Elavation- .
N ~Bepth-140.0f¢
16 160
-
W
w
uw
Z1e0 180!
E For Water Table [nformatiem consult
o Section 4.1.3,
a
200 20
220 220
24p] 2480,
Yo Gain or Losa of Wacer
250 263
280 230
e 300
a0 320
Hole Back#illed With Quich-Gel
and Natural Soil
230 360

SOTL BORING HO.___117

BECHTEL Bells River

B-83




DUKMN TR

% 7,510 CROMD 588.8 129274
Locarrows _ELLI00 | mevaTiow T E oaTE criLeD 25
ogmET L oc__ L
SHEARING STRENGTH MOTSTURE CONTENT DEMSITY E . BLOWS PER FOOT -
{L.85./5Q, FT.} €% OF ORY wT.) LSS, /CU. FT.} 44 R SMFLE PRESSURE é
ATTERSERG LIHITS (PL-L) @ = DESCRIPTION
] S0C 1000 1500 2000 0 10 20 30 40 S0 40 TO BG 4G 30 60 70 H0 90100110 [ et 20 40 60 20 00 LE o
M ——1 ¢ b=hblack, el topanil & cinder £iF1
] 14 SLILE Eo Very 8&1%5, dark grayish brown
3 e A ¥ I mottled light olive browm, silty Clay
/ 74\\((:1.) trace saod
4 wvery stiff, 10% coarse sand and fine
ol 1 / gravel
20 o o — / firm, dark gray, silty cuz}el.-ca) 5~
¢ 5 / 10% coarse sand
b 12 9 A / goft ko firm, very dark grayish browm,
A silty Clay {CL) 5% coarse zand end
i @ gravel
4 s Rl [ A} soft o Tifm, da¥k graylsh BTown, highv
£ 8 / 1y pladtic, sflkty Clay (CE-CL)
i — 7,
»F—{ 7
g 7 4
wf 50
5 ! pleatic to fimm, gray, siity Ciay (CL)
Li8Y
- 7 seme fine sand
v %
) \ e
w
3478 i
&0 i hid I+ 980 ?’/— stiff, grayish brown, sandy, 25% fine
=~ to coarse sand and gravel
g 1%
10 ”
3 T4
100 S—f 2
17 /
— 12 > /]
22
120 —%52 — siight trace of sand
1
12 ﬁ
T4 s /
— P compact, gray, very fine sandy S{1t{ML}
|™~ht00} ATiif, gray, Bilty Clay (CL) acha very
1801 14 fing sand
34,5-154.0ft Shale, dark gray, 136.5-
139.0fc iight gray, horizontzl and con-
torted bedding
! V8o Bottom of Hale-Elsvation-434.8
-Depth-154.0fc
-
w
w
w
z
180 18
=
M
a
L
a
200 2
220 22
Ho Gain er Loas of Water
240 26 For Water Tabie information econsule
Section 4.1.3,
260 260
280 200
300 300
Hole Backfilled With Bentonite aad
Matural Soil in Seil and Casent Grour
in Reck
320 320
340 34
@ tnconfined Compression e Atforberg Linins
Q Meisturs Contenx SOIL BORING HO
[ ) & —
BECHTEL Balie River
5. B-B5




DEPTH M FEEY

]

SHEARIMG STREMGTH
{LBS./54. FT,)
500

1000 1500 2000

LOCATION: k. 2

MOISTURE CONTENT

% OF DAY WT. )
ATTERSERG LIMITS (PL-LL)
9 10 20 30 &0 50 &0 7O 80

DENSETY
{LB5./QU. FT,}

4G %0 60 VD 80 S0 1001

587.9

2
il

N). 8BS PER FOOT
OA SAFPLE PRESSURE

0 20 &40 &0 80 100 120

5

2-314-74

DATE cAtwEDy | 2o19°74

sSEEY L ol

DESCRIPTION

4Q

80

1580

-

~
=3
-3

&89

320

NO UNDISTURBED SAMPLES TAKEN

sandy topsoil

madium compact, brown, fine Ssnd (5P}

plaacic, gray, ailty Llay (CL) soze
fine zapd

AR

very soft to soft, gray, silty Clay (CH}

plagtic, gray, silty Clay (CL) trace
fine sand

7
5
ns
s
7
20l
[ -
4
3
soled
2
l
ka
solb
Lf
o
1 o
kY
a0i—-
2
440
{g
16 14
{ 12
[12
{g
12 2
{5\ 30
T~ 73
o4 104
14
150
1
20
220
24
260!
oag
120
340

INE

medium compact, gray, clavey Sile (6)
trace fine sand

hard, gray, asudy Cisy (CL) soma
pebblas

135.8-135.5f¢ Shals, gray, soft

Bocton of Hole~Elevation-432.4
-Dapth-135.5ft

%o gain or losas of water

For Water Tsble information consult
Section 4.1.3.

Hole backfilled with quik-gel and
naturai soil

SOIL BORING NO.__ 12t

BECHTEL Balle Rivar




s Ter
% 8,087 GROLMD 588.9 5-25-Th
LOCATIONS _ Z 4,899 . ELEVATION g DATE CRILLEDY . i
E wemt 3 oom 1
SEARIMG STRENGTH HOISTUSE CORTENT DESITY ] NO. BLOWS PER FODY ———
(L83, /50. FT. 3 1% OF CRY ¥T,} (LBS. /Cu, FT.} Egﬂ ; R SAMPLE FRESSURE é
ATTERGERG LIMIYS (PLAL)
A 6 300 1000  §500  20Ch G 10 20 30 40 50 60 70 B0 AQ 30 60 7O #0 $01001i0 ag} w 20 40 60 80 100 20 & DESCRIPTEON
H 7‘\ Gray, siiky topsoli
Medium, woitled brown & gray, ailcy
;z gandy clay {CL), trace of pehbles
& 7] Goft, gray, silty slay (6, traca
oz
3 7 ,//‘ of zand
20 1, /
al |fs 7
g Ha %
: 7
HIERI 7
- 7%
4 7
40 al| &c /
" 7
o 4 f;
= 3 /
& 7
a . %
gl %
o 51 e %
¢ ) Z
7 “
Bottem of hole - Elevarion - 518.%
- Bagth - 70.0 fr
Ko gain or losa of water
160! 16
Por Water Table information conault
Section 4.3.3,
126 12
A0y 14
1 150
-
w
l
w
Z a0 18
i
o
w
-]
208 z
220 220
240 28
260 260
260 280
300 300
3 320
4o 380
Hole backfiiled with Quik-Gel and
natural soil
SOiL BORING NO,_123
BECHTEL Balle River
. B-89




% 7,950 GROUMD 588.8 22174
LocAtions __ERLIA0 mevation T E GATE DAfLLED) _2-6:38
SHEET _|_oF__ ]
SHEARING STREMETH MDISTURE CONTENT DENSITY : MD. BLOWS PER POOT
(LB5./50, FT.} (% OF ORY ¥T.} {LBS, CU. FT.} o R SAPLE PRESSLRE
ATTERSERG LIMITS {(PL-1L) ﬁ DESCRIPTION
o 500 100¢ 1300 2000 0 10 20 30 40 50 50 70 80 AG 50 80 70 80 90100310 - 20 A0 &0 80 100 120 ESCRIPTI
— ) 11 gandy topscii
— / Yery stiIf, ollve brown, BLIty Llay 1GL
@ I : " 1 \-':JH} some £ine =end, trace gravel
[ stiff
9 /\very soft to soft, grayish browm
20 31— E__i 20! {— aoft, grayish brown
g 5 /)
a 1 /..... soft, dark grayish brown, 5% fine to
;_ codrse sand
P 4
wl ]
40, £M9 %0, ;
] 4
5 Py —u
b i A7 Firm, pray, silty Glay (GHY 3% fine
a / grevel and coarse aand
2 1 Rs %
50 “’Wl%e 7
« Firm, gray, atlety Ciay (CL} 10% fine to
ui 19 coarse aand, few layera [ lensss silty
RSN 3 5 clay, 40% fine to medium sand
"__‘_ f fita to ariff, dark gray, 153 flue to
@ 413 coarss sand and fins graval
sa w2 Y
\19
19
32 compget, gray Sand {3P) crace grevel
—1 plagtie to flevm, gray, siley Clay (CL)
i 11 trace fine sand
27
F::] 3 - ffrm to stiff, dark gray, 20% fine ta
cosrse gand and fine gravel
( u
120 — {12
L
1] ” loose, gray, clavey Siit {ML} trace find
aangd
™~ é natd, gray, sandy Clay (CL) few
bh!
140 s (G pebbles (haedpan}
137,0-140,0fx Shale, gray, soft
Bottom of Hole-Elevatfon-448,8ft
~Dapth-140.0fr
160 160
-
E} For Water Table information commuit
Seetion 4.1.3.
Z.s f 5
4
3
4
o
&
280
229 ara
Ko Gain or Less of Wacer
240
260 &G
280 280
Iee A
320 320
Hole Backfilled With Quick-Gel and
Narural Soil
340 360

@ Unconfined Compression
B inconselidated Undrained

p——-fAtcerbary Limits
[»] ¥oisture Conteat

SOIL BORING HO,___i2¢

BECHTEL Baiie RBiver




OUKNIE TR

% 3,000 GROLND 589.5 a-7-74
LOCATION B JL.000 . ELEVATION E OATE DRULED, _ 2713-74
E 1 1
T e
SHEARING STREMGTH MOESTURE COMTENT DENSITY x M), EDWS PER FDOT
(LBS./50.FT.) (%5 OF CRY ¥T.} {LBS.scU, FT.) 2 R SMPLE FRESSURE
ATTERBERG L I1HITS (PL-LL} 4] DESCRIPT
] 500 1000 1300 2009 G iD 20 30 40 50 40 TO @0 40 %0 40 TO 80 $01001100 E i @& R0 &0 &0 B0 108 20 10M
T L LGN
gt ¥ItH, Brewn, silty, clay Fi1T, BTIcke
23 7“\\‘:%" . Vs ¥ ¥
z
SEfff, b ¥ 1ry y (CL] th
3 /§ clt’ém{c rgﬁ:egé ¥ clay (CL) wi SO
- 0 Yary stigf, gome fine sand
20 s zob—ab il / Firm, some gray mokttiing
] [ ciay
J P
% ki ///” Sofr, gray, silty ciay (CH)
a ] é
s0 21 aolda %
a ,/
@
21 R %
“ > %
) \ 12 47
80 21 60 14 Piastic, gray, siley clay (CL}, so=e
g fine aand
13
13
\ i5
&0 a0 13 )
}22
J113
} 15 )
160 % 12
{n .
13 /
12
20 12 12
j iz /— Soft, trace of Fine gand
]
\_ 12 Comspact, gray silr (ML) with fire
. Rs gand, trece of cla
T Tay, sandy clay Y
140 4o 72 eibtel " hardpan !
R 16%.0-151,5 ft.shafe, gray, soit
Bottos of hole - Elevation -448.0
- Depth-141.5 ft
1560 160
%o gain or ioas of water
-
w
W
[y
z ¥
=1 ] For Hater Tabie infarmation conault
x Section 4.%1.3.
[ .
[m]
a
200 B
220 ee
240 240
26 260
280 280
300 300
120 320
340 349,
Hoie backfiiled with Quik«Gel and
natural soil
SOIL BORING NO,_ 128
BECHTEL  Belle River
. B-93




By an-Tar

% 9,014 CROUND 505,% 322674
LOCATIONY __ B 6,993 ...  ELEVATION E T DATE DRILLED: _ 3-38-74
>
BEETY o
SEMING STRENGTH WDISTURE OONTENT DENSTTY g NO. BLOWS PER FOOT e F e
ILBS, /50, FT.) 1% OF DRY WT,) (LBS. /. FT.) ;@_ 4 OR SMPLE FRESSLFE
ATTERBERG LIMITS (PL-44) [ DESCRIPTIO
] 200 000 1800 2000 G 10 0 30 40 80 40 YO 8C  AQ 50 &0 TD BO $0 000D 3 bl 0 20 AQ &0 BO 100 120 & N
4 s 7‘ gray, clavey topSoil
* 3 4 medium to otiff, brown, siity Clay
{aca L7 / {CL-CH} acme eand and gravel
a - \gnyish brown, highly plastie
z & /\mdiu&, gray, mo aand ox gravel
o ¥ 4 V4
[V S %] 2
:_c mediwn, coderate to high plaatlcicy,
5 “tgrayish browm, eilcy Clay (CL)
@ -
4 2 2
a -
N H 45 /
. f 5 w | soldd 7
@ 2
g 4
v -
L a 4 7
P
40 o 2} s0 L5 /...... low plasticity, dark gray, 25% fine
= / to medium sand
o 15 ]
L z 13 | 15% fine to medium nand, Low to
™ mediua plasticity
28 1
LL as ag
%
A
—
104
vary compact, gray, fine to coarse
190 S$snd ($W) some gravel
=4 10 ) £4]
i
104
120, 12 108
164
10
¥ 104
140 140 104
. very ceapact, gray, sands and fine Lo
16¢+ '“"\mdiua Gravel (GW) fragments of shale
Battom of Hole-Elevation-450.3
. 160 -Dapth-145.0£r
-
"
]
w
zcn
] 18
k
" Yo gain or losa of water
g
204 20
For Water Table information consult
Seetfon 4.1.3.
12 220
240 24
280 260
<50 o8
300 30
320 320
3s0 340
Hole backfilied with Beatonite aad
soli
o Water Content
——  Atrerburz Limice SHL BORING NO._ 130
* Hater coatenr raheu fvom
unsesied jar sample. BECHTEL  2afls Rivar
N B-95




i 10,050 ROED 594 .6 ;‘;';i
LOCATION: B 6,995 ELEVATION N E OATE CRILEDy olld
SHEEY L OF ]
SHEAATNG  STRENGTH MOISTURE CORMFENT DEMSITY g ). BLOWS PER FOOT
{LBs. /80, FT.) (3 OF DAY Wr,} (LBS, /€U, FT,} Egﬂ § SAPLE PRESSURE %
ATTERBERG LIM{TS (PL-LL} w
6300 1000 1500 2000 O 10 20 30 Ap 50 80 70 £0  AD 50 60 70 80 901001105 F Ko o 20 40 €0 @0 100 120 & — DE:C’”P"”"
[ 7 ay LOpEo
. SeiFE, brown and gray, silty glay(CL-
;s & 18 [datit CH) some fine uu& y ¥ slast
: & I \\'\\i!ard
s / Sviff, browm
A g Plastic, gray, trace fing sand
20 - z | / Very soft to 8oft, gray, silcy glay
¥ . Z R
g /
-
L ;/’
N o 7
[ w0 w1 ] 2 Soft, zoderkte to high pleaticity, Rray
" % anlh3 ailty Ciay {CL}
" 2
a 2
&
z 3
o Lk i o 60 bt A1 Soft to £ire, highly plaatic, dark gray
E 4 % aflty Clay {CH) 5% fine sand
3 21 ~
g e \ﬁﬁ’ gray, siity cizy (CL}, some find
‘—-.-.____ 1 00+ | “Hard, very sandy
a0 L a0 Very coopaer, gray, clavey very fine
gand (SC)
1004
100+
Compact, gray, wery fine sand (5P}
. 100+
100 1004
100
‘1(}0‘6‘
1004
120 £2 e
LG4 Bloweount refusal poseiblie boulder
Bottow of hole - Elevation - 456,17
- Depth - 128.5 f¢
140 140
No gain or loss of water
L& 160
For Hater Table informacfon conaulc
bt Section 4.1.3,
at
. [
: Zis0 18
x
b
o
i
)
206 20
220 220
24 240)]
280 286G
«nd 280
300 360
320 320
380 349
Hole backfilled with GQuik-csl
and Natural Soil
0 Haver Congent
— sttertorg Linizs SOIL BORING MO, 1%
*  llater cont ¥
wnsealed BECHTEL 2elle River 3-97




DUHN L

QEPTH IN FEET

¥ 10,050 GROUMND 590.2 3-8-74
3-13-74
LOCATIONS __E 7.000 ELEVATION N E DATE DRILLED,
SHEET ) oOF %
SHEARTNG STRENGTH MOISTURE CONTENT DENSITY E w HD, BLDWS PER FOOT T
(LAS. /30 FY. ) {x oF oAy wr.j (LBS.sCU, FT.} F OR SAHPLE PRESSURE Pl
ATTERSERG LIMITS (FL-LL} o H RIP
0 36D 1000 1300 2900 © 13 20 30 40 50 €0 70 80 40 5C 80 70 80 90100110 0IF A v o 20 «0 &0 80 100 320 = CESCRIPTION
i ! L, 4 .
' L s - \ / Hzit;;;‘dbrwn, silty glay {CL-CH) scme
5400 - . — p22 PA-SELee, browm and gray
] €] \H.u-g, mottled gray, £5% fine to comrse
. —. ZMh
20 “w 2 3 VYery acft to soft, moderataly plastic.
* u 5 gray, silty Clay {CL)
3 L 5 . 0% finm ta coarse sand
[
3
s & 3
1 -
b 2wl
L0
4 3
3
d* ° 3 9
&0 L3 3
3
&B je plastic, gray, soms fine sand
5;«-»»-% b i low to moderate plasticity, 257 fiae
g to coprse sand
L 89| "~ very stiff, fine sandy
23
20 /‘——- Firz, some fins sand
. 23
2
t : 23 /—— 15% fine to cosrse sand
23
17 .4
L — Plastic, trece fing sand
ha®t—l |
004
120 12 [ Compact, gray, Fine sand ($P)
oo T2%.0-130.0 fr shale, black,
laminated, medium hard
H Bottom of hole - Elevation - 460.%
i - .
140 i Depth - 130.0 fr
16 162
¥o gain or loss of water
1 H
For Hater Tabie inforsation consulc
Section 4.1.3.
200 2
22 22
240, 2
260 260
«n6 zBo
i
H
—
340 300
320 = 320
350 360
Hole backfilled wizh Quik-C=2l and
soil
@ Uncenfined Compressicn o Hedisture Content
=i Acieviary b SOiL BORING HO, 1%
* froe ———ee

BECHTEL 2eile River




10,030 HOMD 58,7 nn
Locarione _ 0 5,977 ATLOM DATE CRILLED, 3-15:74
i ——— BLEV > —b—
g i SHEET L oF 1
SHEARING  STRENGTH MOISTURE CONTENT DENSITY 5 M. BLOWS PER FOOT < it
(LBS./5Q. FT,) {% OF DRY wT,} {LBS, /CU. FT.} §§Q R SAMPLE PRESS.FE T
ATTERBERG LIMITS (FL-LL) g9 - RIPT
G 500 1006 1560 2000 0 10 20 30 40 50 &0 7O B0 40 SO 60 70 80 9010cii0OJF B w g 26 40 60 80 100 120 OESCRIPTION
k 16 7\ peRly, sandy LOPSGIY
X P firm, brawn, ailty Slay {C.-C¥) soms
] /\flne ‘\sand
. % st £, sandy
s 2 / plastic, gray, trace fine sand
20 %1 2 2 f’ vary ackt to apft, Eray, ®LLEy GLAY 140
-
Sk Z
[ € é
3( [-] nf 3 J;
3 n s0EL ro medinn, moderate Lo oizh plas-
% 5 cicity, gray, siley Clay (CL}
b /s
¥ 3
=
w A
* o &
& z
5 5(}\ | Eirm, some £ine sand
a 12
z 6
23 H sedium compact,avay.clavey silk .10
25| firm, gray, silrty £lay {J0) some fine
50 80, 7 sand
[ §3) -
! > 288 i atiff
i =1
i 2 10
3 — plastic
109 i 100 2 ?
.—;’ 1 18 r— highly plastic
M5 compact, gray, very fine zand (. P}
trace afit
K
120 12 125
B compaat, ray, very fine to medium
W Sand (5! tvace gravel
i
tag 14 a0 é hard, gray, sandy, siity Clay (Ii) few
100% P pebbles (Haxdpand
13E70-155.0F¢ thale, gray, medium hard
Eottom of Hole-tleverien-443.7
169, 15 ~iapth-145.0f¢
-
w
w
3 w
Z1e r 180
E 4 Ho gein or loss of water
= -
a
wl
o
: for Warer Table information coasult
200 200 Section 4.1.3.
22 220
240 240
260 - 250
280 280
360 300
320 320
340 340
Hole backf{lled with Quik-Gel
and seil
H
o tater Cunfent
— Frourg -ivics SOIL BORING NO,_ 138
ater cup caren fros
unsealed ‘ar sania. BECHYEL cglle siver
. B-101




Guren 1 a-FEe

0,830 GROLND 592.0 3.19-74
LOCATEON: > 0 Gl ELEVATION g g DATE DRILLED: 22074
SHEAR TRENG - e SEET 1 OF_ 1.
NG 8 ™ MIISTURE CONTENT DENSITY 5w MO. BLOWS PER FOOT 3
{LBS./5Q.FT.) (%X OF DRY WT.) (LBS./CU, FT.) fisp R SAMPLE PRESSLRE S
ATTERBERG LIMITS (PL-LL) 8w o SESCRIPTION
¢ %00 Q00 1500 2000 0 10 20 30 40 50 60 70 80 40 50 &0 70 80 901001100 JF & @ 20 40 60 5O 100 120
o1l PLlAagLic, Drown, BLLIEYy GlAy Ly LYACE
F4 31 sand
# 31 stiff, some fine sand
y
- ¥ imgoft, gray
0
20 u | 20)d-2
!
3 4 ? very asoft to softr’gray, gilty Clay
b 4 / [¢=5]
@ /
Q N /
8 e %
a0 21 agll s /
: 7
=
° A /
Z
3 /
o
¢ Z | sopa
1
2 7
Botton of Hole-Tlavation 521.3
-Septh-70.5ft
13 &
1 10
120 £z Ho gain or loss of water
For Water Table information coasult
1 144 Section 4.1.3.
4G
s 184
-
w
w
('8
Z a0 180
T
e
o
w
o
200 208
22 229
240 z40
260 260
280 280
e B30g
a0 p20
340 heo
Hole hackfilled with Quik-fel
and soil
SOIL BORENG O, __ts0
BECHTEL 3slie “.iver
. B-103




DEFTH IN FEET

SHEARIMG STREMGTH
{LB5./5Q.FT.)

500

000

1500 2006

LOLL 18 GROSD
LocaTsone 5, 7,995 ELEVATICN
POISTURE COMNTENT DENSITY

(¥ OF ORY aT.}

ATTERSBERG LIMITS (PAL-LL)

910 20 30 46 50 S0 TO 80

(LBS./CU, AT.)

ag 50 &0 70 BC 01001

KO, PLOWS PER FOOT
R SAHALE PRESSURE

¢ 20 40 60 80 100 120

LYMBUH,

3.25.74
DATE DRILLED: 3.27-74

SHEET L oF 1 .

DESCRIPTEON

-

&0

ag

@
o

[
o
o

z20

240

269

280

300

R0

PITCHER SAHF’LES!liI [l ti

\ll black, clayey TOPIGIL
; \) 30 / madium, browm, silty Clay (SI-CH}
5 soze gand . :
/ wery stiff, mottled Lrown & gray, high
plascici%;
3 very stif¥,slive brownm, noderata to
15 201 high slasticity
/ firm, moderate tgahigh plasticity,
2 gray, ailty Clay {35
2 wadium, i5% fine to coarse sand and
£ine gravel
2
sop-
2 /
2
2
60 % {e. grayish brown
2
Z
80 l{- i3 /.-.. firm, gray, acme sand and gravel
14 /
12
} 18
190! 15
—oediu=, ailty five sandy, trace gravel}
12
z jm 25+30% fine to medium send
3
120744
3w ,/
S T77.0 130,58t Shals, gray, #o7F,
Teg+ fractured, horizental bedding, mofst
" Bottom of Hole-Zlevatrion-458.2
149 ~DBapth-130.8fc
16l
180
%o gain or loss of water
For Water Tahle information consult
200 Seetion 4.1.3,
720
240
260
280
100 -
320
14
Heole Backfilled with Bentonite
and gofi

9

— Arterburg L

®

ligiature Hoatenr

tatar content rtalen froe
ursaaled far s i,

SOIL BGRING KO, 142

BECHTEL =relle ~iver
B-105




OUKH T0-320

b—— Arterburg Limics

e
x
8 12,000 RO 597.5 w 3-13-74
LOCATION) 5,000 BLEVAT IO " & g DATE DRILLED: _3733-74
ur
g r [ seeT B oF 1
SHEARTHG  STRENSTH MITSTURE CONTENT DENSLTY g MO, BLOWS PER FDOT  , 3 —
(LBS,./50.FT,} (X OF DRY WT.} (LBS./CU. FT.) ﬁﬁﬂ g R SAMALE PRESSURE [
ATTERBERG LIMITS (PL-LL) 7 134 g > DESCRIFTION
0 500 1000 1500 2000 0 10 20 30 &0 50 60 7O BO 40 50 60 70 20 901001190 Ik 4w 0 20 40 60 81 3100 5
— 4] b topeoil
— 8 [y 42 /// vaty Stiff, gray-brown, sLlfy Glay (G-
o | [ / CH) some £ine zand
g - r %\ brown, highly plastic, 20~25% fime tc
I \cou:se sand and fine gravel}
20 w Pl = 28 sofr, gray, silty Clay {CL} siigne
g Is tyace very fine sand
=1
o - 3 5% fine to cosrse sand
>
2 3
%0 :1;: 40 3
3
a
4
. 4
50 He L
r ts
z /
/ 9 e sLiff, soma fine sand, few stones
. 13
80 ; |0
/ 18
e, 1 = /,_ moderately plastic, 15% £ine ta
20 coarse sand
160 HEE
]
2
jl? 7
120 12 14
{ 13
16
{ 15
16
16 141
Ho 7
+ 15
It 16
48
169] 12 - very coopect, gray sand (5W), medium
\ 59 to coarae, Trace gravel
g 100+
E B \\:68.0-168.16 Tt shele, Foft, gray
i
Z.a 12q Bottes of Hole - Elevation - 429.3&
<18 « Depth « 168.16 Et
T
=
a
4 Water ioat in thia hole -~
25 galleas 57.0 ft
200 208
E
For Water Tadble information consuit’
Section 4.1,
220 22
4
2 24
760 204
280 280
3op 10
320 12
340 b2
z Hole beekfilled with bentonite and
| J ; natursl scil
H
& Unconfined Compression Q  Hoeisture Sonfent

SOIL BORING D, 2%
BECHTEL Belle River

B-107




ouKH 1R

DEPT™ IN FEET

SHEARING STRENGTH
1L85,/50,FT.)

® 12,000 GROUND
LOCAT IO 000 ELEVAT ION

HO{STURE COMTENT
(% OF OAY wT.}

ATTERBERG LIMETS (PL-LL)

DENSITY

{(LBS./CU. FT.)

M), BLOWS PER FOOT
OR SAMPALE PRESSURE

HYMBOIL

3-18-74
OATE DAteLED: J-19-74

L - .

DESCRIPTICN

o 500 {000 1500 2000 9 16 20 30 &0 S0 60 70 80 40 50 60 Y0 BO 9G 100110 0 20 40 60 a0 100 120
- fonanty
° L o 24 FEIEE Srowm & gray, FIYEY ZIE% TTLT
als & 5 /] some fine sand
5 4 [~ gray & brown, moderate plasticity,
T s trace sand
e g ] '] 7 40% fine Lo coatse sand & fine grave
= | 20 i: wvery soft te sofr, brown, cedersce
2 b te high plasticity, 5% fine o aoarss
ul B .
& send
E) 1
" 3
bl
g 4
ul
2
4 z 40
[
5 7
b
. FEY — grayish brown
ot 60148
=
5 /
a0 a0 ™ i 6 compret, gray Glavey fine Zand (R}
’( trace pebbles
A
2
stiff, gray, fine sandy, silcy Clay (CL)
13
I/ / plaatic, trace fine sand
100 100} 419 g/: boulder
™~d50 0‘% compact, gray, zandy Silty Szavel {(ui)
Het
18 ﬂ compact, gray, clayey 5ilt (i)
\..mu’ VETY COEPReE, BLAY, Jary tin€ sand (5F)
120 120 100
3100
]jﬁd gravelly Sand (SH}
H y— boulder
o H 40 Bortom of Hole - Elevation - 455.7
- Depth - 134.0 f¢,
160 Len
Ho gain or logs of water
180 180
For Water Tablie Infornation cansullb
Seccion 4.1.3,
200 200
220 R20
240 { 2
2 26
H
28 280
i
300 : 300
i :
120 220 +
¢
140 ] 340 : -
Bofe hackfilled win® Quik-Gel
and seil

*

Jolsture Content
Arterburg uirits
Wlater coatent talen
unsealed ar sarple.

Tvom

+SOIL BORING KD, __tse
BECHTEL eile § er

B-109




-]

SHEARIMNG S5TRENGTH
{LBs. /50, FT.)

$00

1400

150¢ 2000

¥ 13,061 GROSD 598.6
LOCATEGN B 5,008 ¢evatio E E

HOISTURE CONTENT DEMSITY

1X OF CRY WT.) (LBS,/CU, FT,}
ATTERBERG 3, IMITS (PL-LL} :

© 10 20 30 40 50 60 70 80 AD 50 40 7O 80 $01

0 1

ki

i

o

OATE DRILLED: 2028274

20

A0

a0

140;

DEPTH In FEET
o
o

n
&
=)

2a0

30

320

NQ UNDYISTURBED SAMPLES TAKEN

SHEET ] OF 1
M. ELOWS PER FOOT
07 SAFLE PRESSURE
C_ZC_40 60 B0 300 120 o DESCRIPTION
% [\ __Black, clavey topsoil
13 Firm, brown & gray. sflty, sendy
bre ¢lay (CL), trace of pebhles
{ ? Seft, gray, silty clay (CH}, trace
bl 4 % of sand
%
4 2&
: 7
; %
soft 7
I 7
3 ;’///
2 //’
2 7
&0 “
2 7
: %
Bottoa of hele - Elevatien ~ 328,86
~ Dapth - 70.0 ft
No gain or lodas of water
! For Water Table information consult
Section &4.1.3.
12
169,
180,
18
20
20
24
268G
28¢
320
34
Hole backfilled with Quik-Gel and
naturai seil
i
i

SOIL BORING NO._'s2
BECHTEL Belie Aiver

B-111




]

SHEARTHG STREMGTH
{LBS5./5Q.FT,}

00

1600

1800 2000

H 7455 RO
LOCATION: __ E 9535 ELEVATION

ATTERBERG LIMITS {PL~LL}
C 10 20 30 40 S0 80 7O &

CENSITY
(LBS,/Cu. FT.)

40 50 &0 70 80 $01001

SAMPLE TYPE
£ MLMHBER

NM). BLOWS PER FOOT
CR SHPLE PRESSLRE

0 29 a¢ 80 8Q 100

X CORE RECOVER

9/28/77
DATE OAILLED)  $/30/77

SEET ., Pl

DESCRIPTION

8o

e

-
»

;

DEPTH IN FEET

»
g

2z

240

280

i

[

Q-C.7" Topsnii, dark brown, clayey
! §.7-12.0¢ sLity Cisy, detk brown,
3 vary sti{ff, ced, plasticity, moist,
trace wood fragmencs, traca sand,
& trace fioe pravel {CL)
20p2 12.0-58.0° Clay, med. gray, very
soft, high plascicity, =oist to wat,
trace #ilt, trace sand, trace finma
5 2 graval (CH)
38.5%-58.0" Sofe
7acmd
8 3
;3
a6 58.0-129.8' 5iliy Ciay, med, gray,
wed, aciff, med. plastieity, moigr,
g 1ittla sand, crace fine To coatke
10 gravel (CL)
13097
12 30
i3 $8.5-108.5" Very gtiff
Yoo 1
1 108.5-118,5"' Seiff
14 l
;15_‘ 0 i19,.5-129.8" Trace sand
I
i

24

32

344

129.8-1356.0" Glayey Siit, =ed. gray,
mad, atiff te sriff, war, with
oceastonal’ fineegratded sacd sagms

136.0-18G.37 Clayey Japd, med. gray,
pad, denps, wat, fina-grained,
ecattared silt layers, traca fine to
med. gravel (£0)

4G.57 Top of Hock

140.5-162,0' Shala, sed. gray, eoft,
weatherad

144.0~150.7"' Firm, scattered anft
clay layera

156.0" Irresgular beddfng
154.7~162.0" Hard, dark gray,
occaaional soft clay layers

Zlevarion 413.2

o,

Hola grouted from 162.0' to ground
surfaca,

il

SOIL BORING KD, _B-8
BECHTEL Belfe River




N 7675
£ 9100

LDCATION:

SHEARING STREMGTH
{LBS. /50 FT.}

HDISTURE CONTEMT
iX OF DAY wT.}
AYTERGERG LIMITS {PL-L)
§00 0 10 20 30 A0 50 40 TG Bo

1000 iS00 2000

BEVATION

DENSITY
{LBS./QU. FT.}

40 %0 60 TO 80 2D 1M0EIQ

:
s

6 HLBMEER

MO, BLOWS PER FOOT
(R SAMPLE PRESSLRE

O 20 40 &0 &g 100

X CORE RECOVERY

SYMBGL

8/8/7¢
DATE DRILLED:  BJE1/77

SHEET 1 DF 1

DESCRIPTION

20!

| I

|

oo

w

1og

|

I

I

Z0

1
3

DEPTH IN FEEYT

2

26

280

-3
k-

ny

x

ST

™y
N

TR
ST A Py

=

IR

Ly
fo]

,..
oy
"

180

22

24

26

28

¢-0.3?
brown
¢.3-8.5" Clayay S{lt, sreen brown aad
sed. gray, mottled, slight plaaciciry
dry, trace wood fragmeats, trvace fine
gravei (ML}

8.53-11.5" Siity Glay, =ad. gray and
brown, mottled, high plasticfty, wer,
trace sflt, trace fing gravel (CL)
T1.5+46.51 Giay, med. ZTAy, very
goft, very high plaeticity, watz,
trace sile, trace fine graveal (CH)

Topagll, <laysy eiit, med.
g

46.5-10E.5" Silty Cley, ced. gray,
soEC to oad. $uiff, wad, plasticity,
molst, iittle sand, trace fine to
coarae gravel, occasional cobbie{CL}
4B.5+50.0 Seam# of clayey sand and
aiic

68.5-78.5' Very ariff

78.5-88.5" Stiff
81.0-83.3" cobbla

88.5+10F.5" Mad, atiff

101.5-111.0" $ilty Sand, med. gray
and brown, cad, dense, fioe-to med.-
grained, wet, with aiit ssams (SM)
111.0—-150.5‘, Sand, =mad, gray and
brown, med. dense, fina~to coarea-
grained, wet, tracm #ilt, trace fine
to coarse grsvel, very cleam, ocea-
sional cobblez {SN-SF)

121.0-133.5" Fine-to nad.-grained
£28.5-133.5" silty

133,5-148.5' Had.-to coarse-grained

143.0-148.5 3ome fine to coarse
graval

148.5~150.5' Pine-to med.-prained
150.5" Top of Rock
15G.5-171.0" Shale, ned, gray
gray, eoft to coderateky hard
150.5-158.9' Soft, weathared,
ically fractured

58.9-171.0" Moderately hard, occe-
tiocal mechmnical fracturea at 45°
angla, occasional soft shale sesma
163,5-164.0" Pissila, cora broken
avery 1/4"

Batiom of Hola: Daprh .
Elevation 414.6

to dark

eachan-

Heis caved in from I71,0° te 145.0°.

Bole grouted from 145.0' to ground
surface.

SOL BORING NO.___ p-0
BECHTEL poila Rivar




SHEARENG  STREMGTH
{LBS./30.FT. }

500

1000

1500 2000

H 7500
E 9388.7

LOCATIONG

HOISTURE CONTENT
{X OF DAY WT,)
A’ LIMITS {PL-L)
0 10 20 30 a4p 50 &0 D &0

EouD 585,3
ELEVATIN

DENSITY
{LBS./CU. FT.}

o8
40 50 80 TO 80 501601109 E

& MUMBER

-]

1204

DEPTH IN FEET
H

g

780

320

11 O O O O HHHHI&

% CORE RECOVERY

/217

wATE pRILLEDs /ST

A SHEET
N, BLORS PER POOT ol
OR SAMFLE PRESSURE ;.
0 ¢ 40 €0 80 100 o DESCRIPTION
% 15\“3 0-1.0° €layey $ilt, topsoil, light
3 s’js gray to dark brown, med. decss, dry,
4 3 with wood fragments {ML)
3 'i G- 0T Sy Clay, wadl
iight gray, eottled, very stiff, med.
20 plasticity, mofat, trace sand {CL)
7 b2 » CYOWn, VEEY
atiff, med. plasticity, mofst, cracs
silt, trace sand (CL~CH)Y
a by 7.5-:1.0" Light gray, eed. stiff,
high plaaticity
40 11.0-54 .07 Clay, light gray, very
9 k3 sofr, vary high plasrfcity, wat {(CH)

- ©
L S
A

-
e

ol
> B

1

ool
e

—
w

= =

"
P

17

o]
W

21

9

37

180

23

25

26

28

92

4k

54.0-131.0" sficy Clay, med. gray,
atiff, high plasticicy, mofst, trace
aand, traca cobble {CL)

63.5-73,5" vary atiff

73.5-83.5" Med. atiff
83.5-93.5° Stiff, trace fime Lo
coarss gravel

93.5-113.5* Very stiff
104,5-129.5°

sand
111,5-126.0"

Had, plasticity, little

SEEEL

123,5-124.0"
asnd agam
126.0-131.0"
126.5-127.0"
aaan

¥ione-grained clayey

Yeory stiff
Fioa-grained silty sand

13£,0-138.0° S{lty Sand, med, gray,
densa, wet, fina-grafned (5M)
Cobble on top of rock

138,07 Top of Rock

138.0-160.0' Shale, derk gray, soft
to firm, flasile mechanically frac-
tured Lo areas

138.0-14E.5" Sofr, westhered
141.5-160.0' Hard, fisail

Botkoa of Hole: Depth
Elevation

£50,0%
425.3

Hole grouted from 160.0' to ground
wurfaca.

SOEL BORING NO,  E-t2

BECHTEL Ealla Rivar




DEPTH [N FEET

20

P

SHEARTNG STREMGTH
1LBS./5Q.FT.}

508 1600 t500 2000

¥ 13,000 GROUD
LOCATION: __E 7,000 B EvATION
MOISTURE COMTENT CENSITY

(X OF DRY wT.)
A LIMITS (PL-LL}
Q10 2¢ I 40 30 60 TU 80

(LBS./CU. FT.}

a4l 50 80 70 80 90100110

HO. BLOWS PER POOT
OR SAMPLE PRESTARE

20 %0 &0 B0 100 120

S¥YMBOL

3~27-74

DATE bRivLEn, | 3-28-74

et 1 _oF__1

DESCRIPT10N

L3

an

i20

140

16

o
o

220

280

260

3z2¢

380

TAKEN

MO UNDISTURBED SAMPLES

biack, clavay topspil

] mediun, brown, gflty Clay {CL) trace
lag of aand and gravel
13
20 Fl i— gray, silty
7
{5 f/ goft, gray, sandy, siity Clay (CH}
. [l': é""‘ no sand
2 7
: é
3
2 %
z 4
Bottom of Hole-Elavation-320.1
~Depth-70,5f¢
8
10
Wo gain or less of water
120
For Hater Table infermacion consule
Secrion 4.1.3.
14
1%
180
200
220
240
2
280
300
320

Hole backfitled with Bentonita
and soil

SOIL BORING No,__ 150

B~113

BECHTEL Belie Xiver




autR 19T

¥ 13,785 GROLMD 50,0 3-7-T4
LOCATION:__E 5,006 ELEVATION - g DATE DRILLED, _ 3-14-74
E ¢ St 1 oF %
FEARING  STRENSTH MOISTURE CONTENT DENSITY g M3, PLOWS PER FOOT é e
(LBS./5Q.FT. 3 (X OF ORY ¥T,} LB, /CU. FT.) ;g;e CR SAMPLE PRESSURE 2
ATTERBERG LIMITS (PL-LL) E<d 5 OESCREPTION
1] 500 1000 ES0C 2000 a 0 20 30 40 50 &0 Y0 BQ 40 50 43 70 80 010013100k ¥ 0 20 40 60 B0 109 i20
1;’- 15 IR Firm, brown, leached Glay (CL-CH)trace
’ fibers and fopsojl
ot
- uzx Ee e |27 / stiff, brown and grav, siity ciav,
§ trace fine sand, faw pebblasg
r g %\ soft to pisscic, gray, scme fine sandf
o
20 u 20 / very soft to soft, gray, silty clav
. 3 z A -
. < 2 /2
@ soft, moderately plastic, greyish browm,
a 2 silty Ciay (CL) 10% fine to coarse sand
40 e 40
£
3
a 2 /
; 2
o 2 tl e 5% fine to coarse ssad
4
6 2 a T
85
3
¥ > 4 5 /: soft to plastiec, gray, Scme fine sand]
M
30 i sobat highly plastic
i ,.,_g..' d;é‘ b 25% fine bo coarse sand
43 (~— very sLiff, very sandy clay, few
pebbles
48
1 1 4 | low plasticity, clayey silt (Ci~:ii}
Lo lense, 135% fine to mediwa sand
22 Eirm ta stiff, siity, some fine sand
20
G— 15{ E |~ 10% fine sand, low plasticity
120 12020 .
it medluns compact, gray, Clayey Sand (5C
14 _ fine to madlum
1a plastic to firm, gray, siley glay(cl)
= goza fine swnd
i3
140 1A
} 15
ig
A
160, 1 14
&
] u lavey

SITE TEY
164,0-165,0fc Shate’ gray, soft

Bottom of Hole-Zlevation-434.0
-Depeh-165.DEE

DEPTH In FEET
»
4

Ho galn or Eoss of water

For Water Table information consele
Section 4.1.3.

240

260

320 f

380 [ — | —_—

Hole backfilied with Quik-Gel
and zoil

o Meisture Content

—— Atterburg Lini SOIL BORING HO,__23%

. BECHTEL Beile River
1 d i b . T
unzealad jar zample . B 115




DUNK IS

W 14,000 591,5
GROLMD .
Locarion:_E 8,000 ELEVATION . E DATE CRILLED, _ 4-3-T4
SHEET L oF 1 .
SHEARING STREMGTH MOISTURE CONTENT DENSITY g NO. BLOWS PER FOOT a
{LBS,/SQ.FT.) (X OF DRY WT.) (LBS,/CU, FT,} ggz OR SAMPLE PRESSURE 2
ATTERBERG LIMITS (FL-LL) jtn > DESCRIPTION
0 500 1000 150G 2000 0 10 20 30 40 50 60 70 80 40 50 40 Y0 80 901001100 3¢ F w 0 20 40 60 80 100 320 0 T
o £ODEO]
H .\3.\!.:3 firm to sfiff, browa, allcy clay (CL)
: 1o — very stiff, trace gravel
z
w [44 - plastic to firm, dray
= {4
20 a [0 o a0fL &y, BLIL¥F clay (CH)
a T 7z , &T&Y, elay
u} o /
§ %
£ & /
3 7
@ %
b5 o
2 taoll ,//’
40 ] /
g 2 %
: /
3 2 7
= 3 /
2 lenfz 7
50 o /
2| e %
4 il
Bottoa of Hole - Elevation - 521.5
- Depth - 70.0 fc.
a6 80
100 oo
1240
1
# Ho gain or loas of water
¥or Water Table informscien consuit
140 A Section §.1.3.
16 160
-
w
wr
'S
Z 1o 250
T
=
[
w
o
200 ROG
220 P20
240 4O
260 ' 260
230 280
3c0 190
320 320
340 14
Hulé backfilled with Quik-Cel
and goil
SOIL BORING O, 157
BECHTEL Belle River
. : B-117




DuUKH 1818

R 14,000
. GROND 591.3
rocation: B 9,230 ELEVATION g DATE ERILLED) 43074
e E SHEET oF
SHEARING  STREMGTH MOLSTURE CONTENT DENSTEY & MO, BLOWS PER FODY g A F b
LBs./50.F7. 5 (¥ OF DAY wT, } (LS. /Cu. FT.} Eip DR SAMALE PRESSLRE 2
ATTERBERG LIMITS (FA-L} =8n >
9 %00 iC0D 1500 2000 010 20 30 &G 50 60 70 80 40 50 &0 70 §0 901001100k Hw ¢ 20 40 60 80 100 120 ¥ DESCRIPTION
g Zray SLlt LLF
9| Tcone to medium compect, brown &o
gray, gilty sand {SH} fine to =medium
g
& }l 5 fitm, gray, ailty clay {CL}
o .
20 3 £t PET (o
. c.
- . soft, gray, silty _éu
] 5
[ é
%0 2 a0z /{/;
8 %
gl 1 7
S 2 :
; 7
I 3 /
5 7
" S | solhi /
: //
a &
z 75
Bottoa of Hole - Blevation - 521.3
< Depth - 70,0 ft,
a0 80
f 160
Lz 120
Ho gain or icsa of water
i
For Hster Table information consult
Saction 4.1.3,
1 160
-
w
w
E'S
Ziao : \ 180
e :
- :
a :
w
o i
200 200!
220 - izt0
240 240
260 260
280 280
300 — 300
320 320
80— - 340
Hole backfiiled with Quik-Gel in
soil
SOIL BORING HO,.___15%9
BECHTEL  Belle River
. B-119




CuHN 1 &TEr

DEPTH IM FEET

o

SEARING STREMGTH
LBS,/54,FT.)

500

1800

1500 2000

% 15,000 RORD
LOCATION: _E B, 00D - ELEVATION
MDISTURE CONTENT DENSITY

(% OF ORY wT.}
ATTERBERG LIMITS {FL-LL)
€ 1¢ 29 30 a0 50 60 70 ag

(LBS./CU. FT.)

80 50 60 70 &0 903001

N3, BLOWS PER FOQT
OR SAMPLE PRESSURE

% (ORE RECOVERY

oste cRteDs | G808

SEET L OF__ 1

QESCRIPTION

P
¥

€0

NO UMDISTURBED SAMPLES TAKEN

L1

Ba

ico

120

140

280

2B

300

320

340

o 20 40 60 BO 100
]
X 12
13
15
i
20144
2
2
45
4ol.2
2
2
3
508
4
.d
5
solh 2
}s
7
i
L0 il
3
12
i2 24
24
43
14 48
16
180
208
22
24
26
290,
30
32
I

plastic, gray, 811E¥ Giay (CL wH
£irm, gray and brown, trace fine sand

\ pleatic, gray, some fine sand

medium, grayish brows, woderstely to
highiy ptastic, s?r.y €lay (CL}
T~ very z20ft to sclt, gray

NS e svMBOL

— modarately plastic

l-— 3% fine to madiun sand

R

| soft te plastic, trace fine =and

— highly plastic

t~« plastic, some fine zand

Lem 10% fine to coarza sand

oo firm, few zand sesms

t— very stiff, asndy, few pebbien

medium compact, gravelly Sapd (5W)
seans of fine ssnd

Bottom of Hole-Elevation-433.4
-Deprh-138.0%£¢c

Unabla to keep this bering opan
below 138.0° due to gravel.

%n gain or loss of water.

For Water Table informat{on consulg
Section 4.1.3.

Hole backfilled with Banconite and
Ratural Soil.

O Medisture Content

—— Attarbury Limics
Hater cantenc gphen Inos
uvnsealed zar cample.

SOIL BORING MO, __te3

BECHTEL 2elie River

B-121




CuM 8t

> :
x 3
E
N 14,830 GROND 595.3 4 3‘56'75‘ ]
LOCAT 0N : ELEVATION E a DATE DAILLED: 1o27:76 . |
[}
E x oEET 1 oF_ 1
SHEARING STRENGTH MOISTURE CONTENT CENSITY 3 MI. BLTRS PER FQOT  , 2 - §
{LB5./50.FT.} {% OF DAY wT.} (LBS,/Cu. FT.} E ﬂ OR SAMPLE PRESSURE {5 k4 i
ATTERBERG LIMITS (PL-L) z o oo DESCRIPTION
Q 500 i006 {500 2000 G 10 20 3¢ 40 50 60 70 80 60 50 £0 70 8C 901003300 dp - 0 20 40 60 BG 100 2 - v
7 Tocse to mediwn compact, browm, fine
z 5 to medium gand (SW) trace fine graval
] 11
EEI
I I 23 St1ff, gray, silty clay (CL}
a | 0l A +— pedium, scma sand
20 W
:}‘ (:. ? soft, gray, silty glay (CH)
w | /
u : %
& w | 40 /
2 %
£ 3 Z
0 /
o 3 ,,{/l
4 /
3 3 /
9 | o2 //’
8o z %
3 /
5
80 30H—3 :‘/.'/:
Hadium, gray, sandy, silty slay (CL}
soma gravel
\ 1 |~ firm, trace of zand and graval
100 '|n 15
18
10
22
120 12 23
2
0 bs mdium, aLity
ﬁ
tag 14
11 M wadfu=y o act, gray, sflty sond
e2r B T e o B sand
Sp ?‘?g? cozpact, gray, fine to mediunm gravel
20, (W) with Fina Eo coarse ganc
164 N 156.0 - 156.5 ft. shale
1
Bottom of Hole + Elevation - 437.8
- Depth - 136.5 fr.
-
W
u
w
Z1e 18
[
& Ho gain or loms of water
o
200 20
For Water Table informacicn consult
Section 4.1.3.
270 22
2an 24
260 25
2RO 28
300 10
32¢ 32
3afy 344
Hole backiflled with Bentonite
and scll
SOIL BORING MO, 153
BECHTEL Belle River
. 8-123




% 3,525 RO 590 .8 3-5-74
LOCATION: B 12,333 ..  ELEVATION E"‘“““‘“ CATE CRAILLED: | 3-TvRh
; N
SEARING  STRENGTH HOISTURE CONTENT CENSITY T MD, BLOWS PER FOOT o
{LBE.-50,FT.} iX OF ORY uT.} {Les,/cu. FT.) E o 07 SARPLE PRESSLRE
ATTEREERG LIMITS (PL~L) : g
0 %00 5000 1500 2000 0 10 20 30 40 50 6C TC BG40 %0 60 TO 60 901001100 @ 20 40 &0 A0 100 126 b DESCRIPTION
— 13 cinders, £111
2 14 stiff, brown and gray, siley Clay {cL)
2, m goma fine sand
k @ y’ £irm, Agray. trace fine gand
2 4-25-74 vievation of water-578.3
H >~ 201 Depth of water~10.0 fr.
]
o e 3 Very soft to scfr, gray, silty
3:, 2 clay (CH}
o 3
a anbll
I 3
3
3
3
80 &0 -\ plaastic, gray, silty Clay {Cl} scme
Loz s _fine sand
L] ecempect, dark gray, Clayey Sand (5C)
10 few pebbles
P 9 plagtic to firm, gray, silty Clay
40 &0, {CL) some fine sand
! 12 /
14
{ 10
L0
1 10
e
113
\_ 133
120 L2 I 1 s pact, gray, very £ine Sand (S%)
12 ] plastie, gray, silty Clay (CL) trace
L / £ine sand
nii 73
140 14 = l pacE, gray, clayey BLlt (ML)
\ 1001+ i 143.5 - 144 .0ft Shale, soff, gray
Bottom of Hole-Elevation-446.3
~Dapth~144.052
14 160
- Ho gain or loss of water
w
w
w
i im0 t
x
& Plesometer Instaliatipn:
w 3 feet of 2 inch pve blank casing
o from 144.0 fo 141.0 feat, & feet of
£#80 sereen from 141.0 to 137.0 f£ast,
o0 145,33 feet of 2 inch pve casing from
137.0 to 4.3 feet above ground surface,
backfilled with sand around screea,
acnulus backfilied with bentonize
and soll to ground surface.
220 2
for Watar Table fnforeation comsult
Bection 4.1.3.
240/ 24
760 - 260
280 2a0
300 300
320 — 320
340 3 B —

SOEL BORING NO,_1s1

BECHTEL Belle River N
.. B-125




QUMK IR

R 3,556 CROUD 586, 1 3-13-74
LocATIGNs _E 2,560 mEvATIM E DATE oRiLLED: | 2719°74
E sexy L oo 1
SHEARING  STRENGTH HOISTURE CONTENT CENSITY 2 ND, BLDWS PER FOOT —
(LBS. /50, FT.} (X OF DRY wT,) tLes./cu, FT.3 i n R SAMPLE PRESSUSE
ATTEREERG LIRITS {PLAL} lﬂ‘_‘i DESCRIPT
¢ SO0 1000 1800 2000 D 10 20 30 40 50 40 70 80 40 50 63 TO B0 9010010 O L 20 A0 60 60 100 120 X C 10N
. LOTROLL
= = .3}; 7 St{ff, brown, silty ciay (CL), trace
N w fine sand, sScme gray wortiing
x P . N
2OWLE 7 Ae—
20 @ | pofht ':,,g Very soft to soft gray, silyy clay
w 3 (CH)
| /
a r /
x /
- a /
o //4
a 4 //;
a ald & /
%0 d ] 7z
=1 ,.4”
5 N 7
2 4 B
a -
E 7 Plastic, gray, ailty glav (CL), some
9 fine sand
L1 2| se
9
Llﬁ %"“' Plastic to firm, some fine sand,
/ faw pebbies
16
o0 . 11
N 7
Ip 74
13,
17 7
100 100 14
20
iB
31
120 12 20 7
18
14 /
L 13 1004
—._""'-n_
—_—
40 14 ""’\133.5-139.92 £c  ghale, gray, seft
Bottom of hole - Elevation - 446.18
= - pepth - 139.92 ft
i 160
-
W
w
[
£
- 18
I
&
w
w Ho gain or loes of wacer
£0D 20
For Watar Tabie information conault
Section 4.1.3.
220 229
2 260
28 260
280 280
go 00
Az 320
340 30

Hole backfilled with Quik-fel
and apil

SOIL BORING NO._ 184

BECHTEL Belle River

. B-127




BuH IeTR

N - =
. ) 4
¥ 5,500 , w F-26-74
Ties B 9797 GROUD 8 3 22774
Loca o ELEVATION - E 2 DATE DRILLED: —
w
SEAR TRENG - & sEET 1 1
NG 5 ™ MOISTLRE CONTENT DEMSITY g M), BLOWS PER FOOT w 2 e O s
(L85, /50.FT.) (% OF DAY T, ) Las. ey, FT.) & [ OR SAMPLE PRESSURE T
ATTERBERG LIMITS (FL-LL) & !‘?.‘ o -
0 500 1600 1500 2000 O 30 PO 30 al 50 60 70 80 40 S0 40 70 80 901001102 G g 20 40 50 40 100 5 OESCRIPTION
‘3\22 Yary soft, brown & gray, silty, sandy
L p Bl [ Clay (CL-CH)
y stiff, brown, silty, some fins sand
—] 3 gray mottiing
- A plaatlie, gray, sc=e fine sand
20 20 /;s'ary soft o soft.sgray, silcy Clay (CH)
— A
? 1 L Soft, modevete to high plasticicy, gray,
3 silty Glay (CL)
-y /
40 400 x//
11
k)
- ‘ 13 | soft te firm, 20% fine o coarse send]
4
b 50 — stiff, sandy, with 2ilt & sand lenses
15 \
52
s
so a o firm %o Btiff, few pebbles
1 S i
19
* 19
///—-' moderate plasticity, 20% fiae te
21 coarse sand
100 104 22
9/ ﬁﬂmp-r.‘E, ErRy ST (ELT EFacs B Eley &
6 20% £ine cand, nonsiascic
""‘-s..\ 5% v Hard, gray, sandy Clay (CL) seme pebblas
» |~ pisstic to firm, stity, some fine
12 B ’ »
120 - L2t sand
S 12
28
H Compact, BrAY, very Line Silty sengd (o)
:23 L
-] hoo¥ é Very hard, gray, sandy Glay (CL) soce
140, 14 ebbies
139.9-13%.3 Shale, gray, seoft
Borzom of Hole - Elavation - 447.5
« Depth - 139.3 £t
3 140
b #o gain or Ioas of water.
]
[
z
~ta0 12 For Water Table information consulk
z Seecfon 4.1.3,
~
o
W
o
{id 200]
220 23
za0] 24
260 - 6
280 28
kb T 30
320 32
L 36
Hole backfilled with Quik-Cel and
natursl soil.
O Maigture Content
#——— Atzevhurg its
%  Yacer content taken from SU“. BORIHG ﬁO._ﬁE_______
unnealed § mpie.,
aaaated jar sampie BECHTEL Belle River
B-179




BN 14T

- " >
ket 4
X 3500 ROARD 5382 ‘;’ 8/8/75
wooations ST g earien T T [ oavE panwen: B85
- . BRT o] E g seer L ooF L
SEAR STRENG MOISTLRE CONTENT DEHSLTY R MO, BLOWS PER FDOT w 2 -
(LBS./20.FT,) {% OF DRY uT,) (LBS /€U, FT.) @gﬂ ' DR SAMPLE PRESSLRE A ;
ATTERBERG LIMITS (PL-11) B =34 e ; SCRIPTID
o 500 100G 1500 2000 0 10 20 20 40 50 60 70 B0 40 50 63 70 B0 931001120 3f & w 20 40 60 5D 100 DESC N
. X .. 23 <} Yadlum stiff, mottled brown & gray,
N 1 g slighely weist, silty Clay {(CL) trace
[ . 427 \s}mln fragoenta
S \brmm
} = & very soft, gray, moist
[ 3
20 28
x 7
b L. fr-e trace very fina sand and pebbles
:Ju" 3
.l
{ & 1 “
a0 3 | sopt
2| 4
’ ﬁ “ ——very slizght trace sand
2.
5 {5 —— rrace sand
s H = | sopdl L pedius stit
-8
> kz L stiff, trace sund and very fina
g 21 / gravel
8 hard, tracs to little zand and very
24 fine gravel
80 sol—14 2
& 3 /
ia
«{ 15 E124324
100 L6 4
H
} 151 7
{ £3 |—1icsa very fine gravel
12¢ hea. 12 i3
N
/3 e 13 o medium sEiff
i F]]| Yery soft, moist, zvay STIE (L) |
o B e S 1 00+ Tedium BELEF, Zray, WOLsk, BLLLY
1/ 9 \r:laz {CL) trace sand
L 144 a5 ery hard, siightly moist, fvace to
@ Ligele sand
138-140.5 fr. Shals, gray, highly
wagathared
Bottom of Hole - Elevation - &44.7
14 " Iz - Dapth - 140.5 ft.
- :
I :
w
w .} Boring grouted with cemsnt at comple-
Zan s20] -] cien.
E
a * Possibly caveed by unbalanced ~vdrc-
3 ) statie ead.
200 % 20
For Water Table information zansuit
Saction 4,1,3,
220 2
2401 24
260 - 24 PR B
280 280
390 ki
32 32 -t
340 36Ge
SOIL BORING MO, _131
BECHTEL  BELLE RIVER
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i,

DUHN t e

A K Mmoo ; - v ooy
e K b 42 o RN o A R e
H3338 w eSS 3;1[;75 Aoty
LocaTiceny B 1170% T a DATE CRILLED, §/14/75 P
S L i u
] SEET 1 of
SHEARING  STREMGTH MI1STURE CONTENT E KD, BLDWS PER FOOT | 4 2 e
(LBS./50,FT.) (x OF oAY wt.) A CA SAMALE PRESSWRE £ T
ATYEREERG LIMITS (PLiL) o - E9a . g & DESCATATI
0 500 100C 1500 2000 G 10 20 30 4 SO 50 70 8C &0 50 s0 7O BO 90400310 S 3 0 20 a¢ 60 A% 100:. ,, & ON
- 1. ;—}.;;H- s R e 7— Topeail
fEQA Q i B beed T MR I T g / Stiff, mottied brown & gray, aiightly
e e moist, silty Glay. {CL} traes sand
/ [ o= I % gray, -krace sand
"¥‘ a 4 madfuy SCLEL
. il - . e o ;
,f ] R i A e
2 M= ‘
. Y farend®
> 7 T AR
& - [ R e .
. 3 _ / _
q;, ib d] : —10 '::: o
[ - 1 i k o] é
4 2 .
69 0 L
b 13 |- . /'j— alightly whiffer, trace sand  °
iR 14
- 15 . '__55 - .
an 9% H
/’//‘ { A medlus stife, molst, traee te tirtle
T8 B A f;\\—sand and fine gravel
/ . 19 - ““trace stnd dnd very fine gravei,
AW 16 posible sand or silc seams
1oe i g wore Fine gravel
? 20 - ; . A dntieis
Py n [T §§ .
126 £t P 3 t
FET R R R - - L :
¥edium dense, gray, fine Co =edlilm
_: Silcy Sand {SM) -
‘Very dense, gray, tddium coarse Ciazex
tao o 14 _Band ¢SC} trace gravel
R R . 139.5-140 fr, Shals, gray, very h,ud!,
weathared
Bottem of Hole - Elevation -~ &43.2 .
- pepth - 1400 Fr. -
1% - :
o - Boring gtouted with cesant at cm\ple-
i N IS B g eiom.. e
i Z1aa 1801 .
b ; 11 - - . o -
&, i . For Wager Table fuformation eomault .
w B3N ] L b 30T Seekten 4020300 .
200 BEE B
R o i
220 . f31, S ;
R ; . - -
240 241 .. N
269 20 - .
230 280
300 s . 10 -
320 BT
49 W0— :
R .. s
8 Thtonlinad CompraBaion B Foisture Conteat E: T = = s 2
* Sampls contained sand —— Atterbsrg Limiis T SOIL BORING ?ED 193 .
seazms., [ —
: BECHTEL  BELLE RIVER H

nltTt



SHEMATNG STRENGTH
{LB3./SO.FT.}

300

1300

1500 2000

DEMNSITY
1LBS. /€. FT.)

ATTERZERG LIMITS (PL-41.)

Q 10 20 30 4

0 50 60 70 80O AD S0 60 7O 80 FOFOQ110

:

LABCRATORY

TESTS

SMMPLE TYPE
[ ]

N, BL(WS PER FOOT
R SNPLE FRESSUFE

g 20 a0 S0 &g 100

X CORE RECOVERY
SYMBOL

8/37/17
/2877

DATE ORILLED:

seEr b oor L ..

DESCRIPTION

20

40

en

1og

ovabLary =

IRTIH

g™
e
=

L]

IERERTR

9-0,5" Topsoil, silty, dark brown,
rooLs iy
0.5-5,5' Clayey Silt, brown and med.
gray, vottled, med. denee, slight
plasticity, dry, traces fine to med.
gravel (ML}

]

%]

o

-
o

—
Y

u

Ij

[

lj

14g

P
3

CERTH IN FEET
-

g

250

26

ey
=3
=]

!

I

180]

29

24

2R

28

5.5-8.0" Silty Clay, med. gray, stiff
med, plasticity, ceist, traca sand,
trace fine gravel (CL}

8.0-58,5" Clay, med. gray, vary soft,
high pleaticity, wat, trace alke,
trace fina sand (CH}

£8.5-125,5' Silty Clay, sed. gray,
soft, ead. plasticity, moist, trace
to iittle send, trace £lna gravel{CL}
58.5-85,5" Little eand

68.5-88,5' Med. Stiff

88.5-98,57 Sriff
88.5-118.3' Traca sand

98.5-125.5" Med, stiff
105.5-106.0" Sz=ai} ecobblas

118,5-125.5" Oecasional fins-grained
pand sency

125,5-135.8' Clayey Siit, wad. gray,
wmad. dense to danse, molat, with
fina~grained saod seams (ML)
127.5-118.3' Fina graval

124.5-136.3" Bouldar

138.1-138.8' Boulder

138,37 Top of Rock

138.8-157,5" Shalg, dark gray, soft,
friable, slfghtly fissile, cvccasional
sachanfcally Eractured

149.8-157.5" Hardar, scattesed, thin
bisck shale styingers
Bottom of Hole: Dapth
Elevation

1575
4255

Bole grouced from 157:%' to ground
surface.

SOIL BORING WO, __2-t

BECHTEL Balla Rivar




o

SHEARING STREMGTH
(LBS. /50 FT.)
500

1000 1500 2000

# 7600 ROMD
LOCATION: ___E 9200 ELEVAT M
MOISTURE, CONTENT DENSTTY

X OF oRY WT.} (LBS./CU. FT.}
ATTEROERG LIMITS (PL-LL}
0 10 20 30 40 S0 60 YO0 B0 A0 50 60 7O 80 901003

& NDBER

)

HD.
R SHNPLE PRESTURE

o 4 €0 A 10D

%X CORE RECOVERY

SYMBOL

8/23/17

DATE DRIWED: _ B/25/77

SEET L _oF_ |

DESCR{PTION

40

R

o

L

T
e

u.
=
L3

40,

|

I

860

9-0.5° Tepsoil, sifty, dark brown,dry

5B, Eilry Clay, brown sod gray,
mottlad, slight to med, plaaticizy,
oefst, trace toots, trace fine to
coarse gravel (CL)

8.0-89.5" Clay, wed, gray, very soft
te soft, high piascicity, wet, trace
silt, trace fina graval {CH)

]

..

4%.5-109.5¢ Silty Clay, med. gray,
med, sriff, med. plasticisy, colst,
1fttle sand, trace fine gravel (CL)

78.5-88,5" SUiEf

£8.3-98.5" Hard

DEPTH IN PEET
-

a0

ZB0

320

£

s vgw

r?;mé
(]

LY

24

28

28

344

192

109,5-121.0" 2sod, med. gray, oed.
densa, wat, fina-to med.-grained,
trace ails (5P}

121.0-136.5' Silsy Sand, med. gtay,
densa to vary danae, wmoist, Fine~
Erained, trace fione gravael, scattersd
thin siit senmm {

E35.5-136.5" Mod. gray silt with
thie fine-graised sand sssms

£36.%' Top of Rock

136.5-158.5" Shals, dark gray, doft,
#ilty, frastures esaily; airc slakes
readily

145.0+148.56' Modarvately hard with
occasjonal soft silcy layers
148.5-156.5' Hard, maseive
150.9-153.5' Very fine-grained, hard,
{rragularly badded sandy layers inter
bedded with shale

156.6-157.5° Soft

Bottom of Hole: Depth
Elgvation

158.5"
426.5

Hola grouted from 138.5' to ground
surface.

SOIL BORING NO,_3-2
BECHTEL Balle River




H 7850 GROUD
Locattom: __E 9200 B pvarion
SHEMRING STREWGTH MDEISTURE CONTENT DENSITY
(LBS./SO.FT,} i%X OF DRY WT,) {85, /QU. FT.)

ATTERGERG LIHITS {PL-LL}

g 3A¢ i000 1800 2000 D 0 20 30 ap 50 60 70 80 40 50 &0 YO 80 S0IQ0130

SAMPLE TYPE
- MMEER

MO, BLOWS PER FoOT
OR SAHALE PRESSURE

O 20 A0 &0 B0 00

% CCRE RECOVERY

S5YMBOL

82177
DAYE DRILLEDs  BA/T7

SEET ) O 1

OESCRIPTION

A

LI

3

[

=
o

I

I

sopd

3
™y
=]
=

™3

DEPTH IN FEET
-
P
5

£y

L O O

180}

29i

24

28

3

344

0-1.0" Zopgoil, clayey silt, daxk
brown te Light browm, dry, wood
fragments and roota (ML)

L.0-8,3" (7) siicy Clay, sed. browa,
med. plasticity, moist, trace fine
to coarss gravel {CL)

8.5-58.5" Clay, ==d. gray, very sofc,
very high plasticity, wet, trace
gilt, trace fiva angelar gravel (CH)

46,3-58.5" Soft

R RN

58.5-114.5" Silty Clay, wed. gray,
soft to med. stiff, high plastictty,
molat to wat, traca to littla finae
sand, trace fina to coarss gravel(CL)

718.5-88.5% Sriff

88.53-48.5" Yery sciff

98.5~E14,5 Geiff tc cad. stiff
103.5 Less sand, occasionai 1/47 pits
af rad clay

104.0F 1/2" light gray, fine-grained,
sand pit -

113.5" Trace aile, trdca asnd

LA, 5-128.5" Bilcy Sand, wed. gray,
wed. denss, moist to wet Eine-gratoed

vith thi £ silt snd.cl
AR tHE I ot ottt aad clay ()

128.5«E13, 3" Clay, =ed. gray, stiff,
high piasticity, wat, trace silc,
traca fioa graval, occogional pits of
red clay (CH}

133.3-3142.0° Silry Sand, wmed. gray,
ecad. dense to dense, moist te watk,
fine-prained, occcasional ailt apd
clay seams (SHM)

141.7+142.0" Coarse =and seam

142.0% Top of Rock

142.0-162.5' Shais, dark gray, aofr,

easaive, frisble

155.0-1621.5' Hard

159.0+160.5' fore mechanically frac-

tuzad

Bottom of Hola: DPapth 162,37
Elevation A423.0

Hoia grouted from 162.3° to ground
aurfnce.

SOIL BORING NOD,_B-4
BECHTEL Belle River




SHEARING  STRENGTH
fLBS, /50, FT, )

N

HMOTSTURE CONTENT
{X OF DRY WT.)
ATTERBERG LIMITS (PL-lL )

7600 GROWD

casITY
{Les, scu, £T,) §

|

584.8
LOCATIEN) ___ F 9400 BLEVATION T

w
g

;

DR SAMPLE PRESSLRE

s

X CORE REGOVERY

SYMBOL

Ti26777
DATE PRILLED, _ 8/1/77

SEET 1 of_ 1

0500 1000 1800 pooo 919 20 30 40 50 60 70 85 49 %0 60 7¢ 80 901001105 3F § u 920 & &0 A0 100 BESCRIPTION
1 & 17 1" 9-1.0" Silty Ciay, topsoil, dark
g' 3 Erbs brown to graen brown, stiff, sifghe
] V phearicity, wolsk, trace zand, with
g 2 % Icots end wood frageents (CL
2 PAN 1.6-6.6" Clayey BilE, 1ight brown to
20 20| ///’ gray, mad. dense, dry, trace sand,
-’//f trace fine gravel (M,
ameu I S //’ 6.0-8.57 Clay, datk brown, BLLfE,mel
/ plasticity, molst, trace silc {€1)
/ B.5-54.0" Clay, wed, gray, soft to
- LIBY
8 B3 f very soft, very high plasticity, wat,
50, 46 é trace fine angulsr gravel {cH)
vems | 3
z
A
=10 34.0-137.5% Silty Glay, med. zray,
50 6 % Sstiff, med. plasticity, motst, trace
o ///' sand, traca fine to cearse sraval(CL)
/ 73.5-73.0" ¥ad, stif
12 | 41 é 3 d. srife
80| ] 7/
iy 15 ///"
o 1% 419 /%/ 93.5-103,57 Vary ptiff
100 1 %
15 { é 103.5-113.5 Stiff
1 f% I%/ 113.5-126.0' Hod. priff
20 - 120 ,/;;
s TR B{l ?’// 123.5-124,4" Clay seanm, high plasti~
18 4 / city
S 7% ] 124.4-125.0' 341ty sand sesm, fimg-
m%g 37 grained, wat
sy | 29 071275
140 fomtorr] 2182 3 rid : 127.5-137.8° S11t and Sand, =ed,
3 gray, =ad. denas to dense, wat, sand
fine-sratnad (ML and S
137.8' Top of Rock
137.8-160,07 dhala, dark Biua Eray Lo
black, sofe, fignile, dry
18 164 142.6-144.2' and 154,35-160.0°
Care cospletely frectured into LA&"
- or lese pleces
4 150.5-153.0' Core fractured into 1/4'
W to 4 pleces
z Botzom of Holm: Deptit 60.9
w180 189 Elsvation 424.8
T
’f._" Hole grouted from 160.0' to ground
B susfaca.
o
200 b7
Fy 2
2480 A
2860 2641
280 28
300 3
320 37
340 344

SOIL BORING HO,__B-3
BECHTEL Belle River




o

SHEARING STREMGTH
ILBS, /50, FT. )

500

1049

1500 2000

ATTEREERG LIMITS {PL-iL)
O 19 20 30 &0 30 60 7D S0

B 8330 e ELEVATION

CEMSETY
{LBS./CU. FT.}

40 50 £0 7O 80 0100110

;
i

& HRER

% CORE RECOWERY

. BLOWS PER FOOT
OA SAMALE PRESSLRE

9 20 40 &0 80 G0

SYMBOL

L iy

8/25/17
DATE DRILLEDy _3/31/77

SEET _I_OF 1

QESCRIPTION

e
13

&0

CEPTH IN FEET

8

280

320

ey
o
3

@

T

40

=
3
=]

a2z

RN

e

b~

I

1

)

I

I

—
o

e
5

-0
ot ot

7
ad

o 45 vorss S 250

[

n

—
n

2205

24

25

28

32

L

Clayay 8Ilt, browm and gray,
rottled, med. dense, nona to sitght
plasticity, dry, abundant weod frag-
mente, tyace Eine gravel (ML)
7.0-8.5" 311ty Clay, ced. gray, med,
4tiff, zed. plascicity, molat, trace
asnd, trace fine gravel (CL
8.3+36.0" Clay, med, gray, very aoft,
high plasticity, molat to wat, trace
sflc, trace sand, traca ffos gravel
{CR}

11.0-56.0" Wer

48.5-56,0' Saft

e

36.0-141.0' Sfity Clay, mad, gray,
med. stiff, med. plagticity, mofst,
Eietln sand, trace fine graval (CL)
68.5-78.5" Very stiff

78,5-88.5" Trace sand

88,5-118.5* Liztle sand

98.5-108.5" Very atiff

f08.5-136,0' Sriff

123.54125.0" Scattered, fine-graiced
sand seamm

130.5-133.%" Seavcersd sf{it and Finar
grainad gand sesns

133.5-136.0" 311t with silty clay
temma, wot

$136.0-138.5" Dunme, Fins-grained 511t
sand, wat, frace med. gravel
138.5-541.0' Very atiff clayey silc
with fing-grained sand semma, wet
141.0° Top of Rock
1461,0-163,3" Shale, med, gray, soft
to firm, massive to sEightiy fiesile,
cccaslionat incerbeds of soft clay,
shale alr siakes rapidiy, core sechand
ically fractured.

130,0-158.8" Hard, with very thin
sandy interbada

Botbca of Hole: Deptl 183,
Elavation 422.2

Hole grouted frea 163.5' to ground
surface.

SOIL BORING WO, _2-¢
BECHTEL Belie Rdver

F-19




SHEAING  STREMNGTH
{LBS./3Q.FT,}

500

1050

1560 2000

W 8180
LocATEgNy B 9550 @ pvation

CRAMND

HOISTURE OFMTENT DENSITY
(% OF DAY wT.} {LBS./CU. FT.)
ATTERBERG LIMITS {FL-tL)

L=

OTHER

SAMALE TYPE
& MUMBER

HI. BL0WS PER FOOT
R SAMPLE PRESSURE

20 &0 60 80 100

% CORE RECOVERY

sSrmaaL

8/12/77
DATE DRILLED: __8/17/77

SeEeT L _oe L

ODESCRIPTION

0 10 20 30 4D 5C &0 70 BO 40 50 &0 70 #0 901001

3

140

140

DEFPTH IN FEET

g

240

280

L0 T

I

T

|

B -0 D e

9

b 40

fef

0

ig

he N3

s
)
=1

i

L]

43

22

24

28

0