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RESPONSE TO JUNE 20, 2012 REQUESTS FOR ADDITIONAL INFORMATION

REQUEST FOR ADDITIONAL INFORMATION REGARDING
HONEYWELL METROPOLIS WORKS LICENSE AMENDMENT
REQUEST REPORT FOR CLOSURE OF SURFACE IMPOUNDMENT
PONDS B, C, D AND E, VOLUME 2, June 2012

The License Amendment Request Report (LARR) serves as the decommissioning plan for Honeywell’s
amendment request. The following requests for additional information (RAls) pertain to Volume 2 of the
LARR. The information requested in the RAls is needed for the U.S. Nuclear Regulatory Commission’s
(NRC’s) staff to determine compliance with the dose requirement for unrestricted use in Title 10 of the
Code of Federal Regulations (10 CFR) Part 20, Subpart E, and to assess the applicant’s design of
engineered barriers with respect to the guidance in NUREG-1757.

Liquefaction of Soil Unit 4
RAI 1 '

Section 3.6 of the LARR, Volume 2, describes the additional information needed to confirm the design
conditions for liquefaction (prior to construction). The licensee specifically states that:

e  “Further characterize the extent of potentially liquefiable soils in soil unit 4 by completing additional
boreholes and/or cone penetrometer soundings near the pond berms.

e [f warranted by the additional geotechnical data, perform additional slope displacement calculations
to demonstrate compliance with the slope displacement criteria.

It is anticipated that these additional investigations and calculations will confirm that the ’partially
liquefiable’ condition for soil unit 4 is appropriate, with associated 'best estimate’ seismic slope
displacements. If this is—for some reason—not confirmed, either a subsurface improvement method
would be specified to partially stabilize the potentially liquefiable soils, or the closure design would be
refined to tolerate marginally larger displacements. For example, this could include localized grouting in
portions of soil unit 4 around the perimeters of the pond berms.”

The staff is concerned about how liquefaction of Soil Unit 4 could negatively affect the stability of the
erosion protection system. Thus, the staff requests the licensee to explain when and where the new
borings will be drilled.

Response to RAl 1

Seventeen cone penetrometer tests (CPT) soundings and three additional geotechnical boreholes were
advanced at the Honeywell MTW facility in the third and fourth quarters of 2011 to characterize the
nature and extent of the potentially liquefiable Soil Unit 4 near the ponds. Shear wave velocity
measurements were performed at each CPT sounding location to provide supplemental information
regarding soil stiffness. Attachment 1 contains copies of the CPT logs and soil boring logs, plus
interpreted cross sections of the area west of the ponds.

Section 3 of the LARR, Volume 2 described Soil Unit 4 as a potentially liqguefiable medium dense sand
layer at the boundary between the silty clay of Soil Unit 3 and the very dense sand of Soil Unit 5, based
on the available investigation data. Evaluation of the new data from the 17 CPTs and 3 borings refined
the previous description of Soil Unit 4 as follows:
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e Llaterally continuous, found at most of the investigation locations near the critical ravine slopes (i.e.,
CPT-1, 23, 3, 4, 5, 14, and 15, and borings GT-03, 04, and 05).

e Thickness of only a few inches to a few feet. This is thinner than that modeled in the LARR, Volume 2
(approximately 10 feet).

e Liquefied shear strength ratio (S,/P’) of 0.32, based on the average of various methods for
correlating CPT tip resistance and SPT blowcount to liquefied shear strength ratio. This S,/P’ is
between the values for the “partially liquefied” and “fully liquefied” conditions presented in Section
3.4 of the LARR, Volume 2 (0.42 and 0.17, respectively).

As shown on the cross sections in Attachment 1, the CPT soundings and borings also identified a thin
interval within Soil Unit 3 (lower clay)—designated as Soil Unit 3a herein—that has relatively lower
strength than the surrounding Soil Unit 3. Based on the field data and laboratory testing, Soil Unit 3a has
an S,/P’ of 0.27 to 0.32, similar to Soil Unit 4.

Based on the S,/P’ values, and on the conservative Newmark-based slope displacement methods
presented in the LARR, Volume 2, best estimate seismic slope displacements during the 2,475-year
return period earthquake would be between the “partially liquefied” and “fully liquefied” conditions (a
few to 14 inches). Very conservative “upper bound” displacement estimates for these conditions ranged
from 6 to 40 inches. Slopes would remain stable after seismic loading ends.

Even if the very conservative “upper-bound” displacements were to occur, the erosion protection
system could tolerate them. During a 2,475-year seismic event, a thin shear zone preferentially would
form through the weakest soil layers (i.e., Soil Unit 3a or 4), which are at lower elevations than the
riprap. Therefore, shear failure would not directly affect the riprap erosion protection layer. However, if
the soil block slides on Soil Unit 3a or 4, some limited distortion could occur at the ground surface where
the riprap is located. Because the riprap layer will be flexible, it is expected to handle distortion at the
ground surface without losing its erosion protection function, even under the most conservative levels
of displacement.

Design Flow
RAI 2

Section 5.4.4 of the LARR, Volume 2, describes calculation of design flow based on 100-year, 24-hour event,
and estimation of probable maximum precipitation (PMP) flow. In order for the staff to evaluate the
acceptability of design flow calculated for this site, the staff requests the licensee explain the following:

1. Why Hydrometeorological Report (HMR) 51 was used for calculating the PMP instead of HMR-52,
which is applicable to smaller drainage areas and smaller durations; and

2. What method was used to calculate the time of concentration? Given the Ds, sizes obtained for the
rip rap in the ditches (interior and exterior) for the PMP, has the licensee considered recalculation of
the PMP using a shorter time of concentration interval?

Response to RAIl 2.1

The method used for the project PMP estimate, using the charts in HMR-51 and extrapolating down to
account for a smaller drainage area and shorter time of concentration, resulted in a very conservative
estimate of the PMP (28-inch depth in 10 minutes). Honeywell agrees that the methods in HMR-52
would provide a more realistic, and smaller, estimate of PMP for the basin and times of concentration
for the project.
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Honeywell commits to prepare a revised PMP calculation using the methodology outlined in HMR-52 to
determine a more realistic PMP value. The revised PMP calculation results will be submitted to NRC
along with the optimized ditch riprap gradations discussed in the response to RAI 3.2.

Response to RAl 2.2

The time of concentration (T,) was calculated using the industry-standard TR-55 methodology, as
outlined in Chapter 3 of the USDA’s Urban Hydrology for Small Watersheds. T, is computed by
determining the longest travel path in a drainage basin and summing the travel times for consecutive
components of the drainage path over three types of flow regimes: sheet flow, shallow concentrated
flow, and open channel flow. Surface roughness, channel shape, and channel slope all factor into the T,
calculation.

The computed T, values for the three outfalls were 13 minutes for Outfall 001, 12 minutes for Outfall
002, and 12.5 minutes for Outfall 003. Therefore, looking at the system as a whole, an overall T, value of
10 minutes is conservative for evaluating conditions in ditch segments with the highest flow rates (i.e.,
nearest the outfalis).

However, shorter T, values are appropriate to evaluate conditions at individual sub-basins. Shorter sub-
basin specific T, values (i.e., 5 minutes) will be considered in the revised PMP calculations discussed in
the response to RAI 2.1, and in the optimized riprap gradations discussed in the response to RAI 3.2.

RAI 3

Table 5-4 of the LARR, Volume 2, summarizes the riprap sizing. In its description of the results presented
in Table 5-4, the licensee stated that: “The interior berm and exterior perimeter ditch rip rap sizes based
on the 100-year, 24-hour storm and a SF of 1.5 are unreasonably large (Table 5-4). For example, the D50
riprap size based on the 100-year event is larger than the calculated maximum flow depth in the ditches.
The PMP is the storm event for which there is essentially no risk of exceedance at any recurrence interval;
therefore, the riprap sizing derived from the PMP as listed in Table 5-4 is considered sufficient to manage
all storms at the site and is therefore used as the design basis for riprap sizing.” The staff needs the
following information to determine the acceptability of the riprap design:

1. Please explain why the Dso values calculated for the interior and exterior ditches using the 100-year
event are greater than the Dsy calculated for PMP.

2. Please explain why the rip rap’s thickness value presented in Figure C-7 (18 inches) is not the same as
the values listed in Table 5-4 (8 to 39 inches).

3. Please provide the Quality Assurance/Quality Control procedures for rip rap placement (thickness,
gradation, uniformity, etc.) in accordance with guidance in NUREG-1623.

Response to RAI 3.1

The ditch riprap Ds, size was determined using the Safety Factors Method in accordance with NUREG
1623, Appendix D, “Procedures for Designing Riprap Erosion Protection,” for both the 100-year and PMP
events. A safety factor (SF) of 1.5 was assigned to the 100-year event. A safety factor of 1.0 was applied
to the PMP event, since the PMP event represents a storm for which there is essentially littie to no risk
of exceedance. The Safety Factors Method is a mathematical calculation using flow vectors and riprap
geometries. The calculations described in Section 5.4 of the LARR, Volume 2 resulted in D5, values for
the 100-year event that were larger than the PMP event for the exterior and interior ditches using the
safety factors as described above. Given that the PMP event by definition has essentially little to no risk
of exceedance; the designer defaulted to the Ds, values corresponding to the PMP event.
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The table below illustrates the impact that the safety factor has on the riprap sizing by simply changing the
value from 1.5 to 1.0 for the 100-year event.

Riprap Sizing and Thickness

Location Storm Event Dsq (in.) Riprap Layer Thickness (in.)
Interior berm ditch 100-year (SF = 1.5} 16 24
100-year (SF = 1.0) 4 6
PMP 11 16.5
Exterior perimeter ditch 100-year (SF = 1.5) 26 . 39
100-year (SF = 1.0) 6 9
PMP 18 27

PMP is the based on the HMR-51 method for this illustration. Riprap layer thickness is listed as 1.5 x Ds,

The riprap size for the interior berm ditch, for example, computes to a minimum 16-inch Dsg using a safety
factor of 1.5, and then reduces by a factor of 4 down to 4-inches using a safety factor 1.0. In this particular
case, the Dsq for the PMP was only 11 inches, and therefore, the designer defaulted to the 11-inch value by
definition of the PMP. This same approach will apply when the riprap sizes (and thicknesses) for specific ditch
segments are optimized prior to construction, as described in the response to RAI 3.2.

Response to RAI 3.2

Figure C-7 calls out multiple riprap thicknesses, and notes that “Riprap thickness and ditch cross-section
will vary depending on flows in that section of the ditch.” The riprap Dsq values listed in the LARR
Volume 2, Table 5-4, for the interior and perimeter ditches correspond to the maximum expected flow
rate for each ditch type.

Honeywell commits to optimize riprap gradations for specific ditch segments prior to construction,
which may result in smaller riprap sizes in some locations. Riprap thickness will be at least 1.5 x Dsp on
all ditches and sideslopes. The optimized riprap gradations and layer thicknesses by ditch segment will
be provided to NRC before construction.

Response to RAI 3.3

Honeywell commits to prepare quality assurance/quality control procedures for riprap production and
placement (thickness, gradation, uniformity, etc.) in accordance with guidance in NUREG-1623. The
procedures will be submitted to-NRC before production or construction of riprap.

RAI 4

In Section 5.4.4 of the LARR, Volume 2, the licensee states that: “In the event of a PMP, the drainage system
designed for the pond closure system would be quickly flooded. Stormwater would overtop the interior
common berm ditch crests and back up flow over the 4 percent vegetated top slopes prior to natural relief
over the berm side slope riprap. Stormwater would also overtop the berm perimeter ditches and flow into
the nearby drainages. Runoff from the PMP would be expected to primarily flow overland to discharge
points (DPs) 1, 2, and 3, and eventually offsite through the natural drainage ravines to the Ohio River.

“Even though the PMP event would flood the drainage system, it would not be expected to cause
permanent damage to the drainage features nor exposure of the stabilized CaF2 material. As described
below, rip rap on the berm side slopes and ditches is sized to withstand the PMP event.”
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The following information is needed in order for the staff to evaluate the stability of the proposed
erosion protection system:

1. What is meant by “permanent damage?”
2. Describe the damage to the drainage features that is expected from the PMP event.

3. Describe how the design accounts for sediment accumulation at the toe of the slopes, inside the
ditches.

4. Explain the basis for proposing a V-shape for the ditches considering the difficulty in placement of
rock and possible sediment accumulation. '

5. Explain the basis for choosing 4 percent, top vegetated slopes. Was wind erosion considered in the
design of the vegetated cover?

6. Was the probable maximum flow (PMF) for the Ohio River calculated? How would this PMF value
affect the erosion protection design?

7. Provide additional details on the design of the discharge points.
Response to RAl 4.1 and 4.2

Permanent damage in this context is defined as causing the system to be nonfunctional as designed.
Under a PMP event, it is expected that stormwater flow off the cover will be backed up at the discharge
points under outlet flow conditions. The contributing drainage basins of the cover system are small, with
shallow slopes resulting in low drainage flow velocities under submerged conditions. Low flow velocities
are expected to ensure that the stormwater features will remain intact and functional. Stormwater that
overtops the perimeter ditches will run overland (away from the ponds) to lower elevations and
ultimately to the Ohio River.

Response to RAI 4.3

It is expected that, over several years of exposure, sediment will accumulate in the drainage ditches and fill
the void spaces of the riprap. To account for this, the ditches have been designed to provide the required
flow sectional area within the ditch above the top of the riprap. Sediment buildup is not expected to
adversely affect the performance of the riprap in preventing erosion.

Response to RAI 4.4

The V-shape ditch, commonly used in closures of this type, was selected because of space constraints
within the common berms and the exterior ditches. Quality control procedures regarding ditch
construction and riprap placement will be issued before construction, as discussed in the response to
RAI 3.3.

Response to RAI 4.5

The standard of practice for landfill cover design, as established by U.S. EPA, is to provide a top finish
slope between 3 and 5 percent to account for potential settlement. A 4 percent slope was selected for
this project to provide a margin against possible differential settiement in order to preserve at least 3
percent slope, while at the same time, limiting the steepness to minimize erosion forces. A slope flatter
than 3 percent (after settlement) would require EPA’s approval.

Wind erosion will be prevented by establishing and maintaining a strong stand of vegetation throughout
the post-closure monitoring period. An erosion rate consistent with a “permanent pasture” condition
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was used as an input to the RESRAD exposure model, which represents conditions after the post-closure
monitoring period has ended.

Response to RAl 4.6

A project-specific PMF was not calculated for the Ohio River. The largest flood on record at Metropolis,
llinois, occurred in 1937. The elevation of the river, as measured at the railroad bridge at Metropolis,
crested at 343 feet above mean sea level during the fiood (USCOE, 2011).The Paducah Gaseous Diffusion
Plant (PGDP) is located about 3.6 miles south of the Ohio River, at roughly the same location along the
river as the Honeywell-MTW site. The PMF of the Ohio River at that location is discussed in the Safety
Analysis Report for the PGDP dated September 15, 1995. As discussed in Section 2.4.3.2 of the Safety
Analysis Report, “The PMF elevation near PGDP was calculated to be 360.6 ft when natural conditions in
the Mississippi River were assumed. However, flow in the Mississippi River immediately downstream from
Cairo and the confluence of the Mississippi and Ohio Rivers is controlled by the Birds Point/New Madrid
Floodway. When the effects of this floodway were taken into account, the calculated PMF elevation
became 365.0 ft. Since whether the floodway would be intact cannot be known a priori, the appropriate
PMF stage elevation at PGDP is taken to be 365.0 ft at a discharge of 4,000,000 cfs.”

At an Ohio River PMF elevation of 365.0 ft, stormwater would submerge the discharge points and
partially back up in the perimeter ditches around the ponds. However, such stormwater backup is not
expected to cause permanent damage the erosion control systems.

Response to RAI 4.7

Each discharge point will entail construction of a riprap discharge apron, consisting of buttressed riprap
stones and a filter layer, to dissipate energy that would otherwise cause erosion. Discharge channels will
be reinforced beyond the discharge point as needed to channel the stormwater into the natural
drainage-ways.



Attachment 1
Supplemental Boring Logs, CPT Logs,
and Cross Sections
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Appendix B
Soil Boring Logs

PROJECT NUMBER:
418776.HW.03

BORING NUMBER:

GT-03 SHEET 1 OF 3

SOIL BORING LOG

PROJECT : MTW - Honeywell, Metropolis, IL

LOCATION : Near CPT-5

ELEVATION : 379 ft

DRILLING CONTRACTOR : Geotechnology

DRILLING EQUIPMENT AND METHOD : Rubber Tire Mounted CME 750 with 140 Ib. Automatic Hammer, 3-3/4"Hollow Stem Auger and Mud Rotary with 3-5/8" Bit

WATER LEVELS : - START : 9/27/11 13:15 END : 9/27/11 17:30 LOGGER : T. Valentine
DEPTH BELOW EXISTING GRADE ()]  staNDARD SOIL DESCRIPTION o COMMENTS
NTERVAL () R ien !
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, % DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR 2 DRILLING FLUID LOSS, TESTS, AND
e | 6666 CONSISTENCY, SOIL STRUCTURE, MINERALOGY s INSTRUMENTATION
(N) n
Surface is gravel road. ] Begin drimng with hollow stem augers. i
] Drilled blind drill hole near GT-03 to take
] shelby tube sample. Blind drill hole i
2.0 | labeled GT-03A. |
LEAN CLAY , reddish brown with iron oxide ] PP =1.0 tsf i
13 | 541 4-4-6-6 staining throughout, dry, stiff, low plasticity fines, i |
i (10) estimated 5% fine sand, homogeneous. | |
4.0 ] ]
LEAN CLAY (CL), same as above. ] PP =25 tsf ]
9 14 | ss2 2(5;16) 6 - -
6.0 ] ]
LEAN CLAY (CL), same as above. i PP =2.75 tsf ]
16 | 553 23‘3;7 . .
8.0 ] ]
LEAN CLAY (CL), same as above. | PP =1.5tsf
] Shelby tube GT-03A from 8 to 10'. ]
] B2 | a7 plash ] ST-1: LEAN CLAY (CL) , brown, dry, ]
10 10.0 " firm, low plasticity, estimated 5-10% fine ]
LEAN CLAY (CL), similar to above except firm, lowto | sand.
13 | ss5 2-2-5-4 medium plasticity, 0.5' lens of greenish gray clay from | Recovery = 2.0'
' 7) 10.5-11". | PP = 1.25 tsf ]
12.0 i ST-1 Index Test Results |
LEAN CLAY (CL), similar to above except stiff, very | Gravel =0.1%  Sand = 2.5% i
15 | ss6 2-5-8-9 soft layer from 12.6-13.1". | Silt = 80.5% Clay = 17.0% i
: - (13) i LL =29% PL=19% Pl =10%
14.0 ] M.C=21.5% Dry Density = 103 pcf ]
LEAN CLAY (CL), reddish brown with iron oxide ] PP =20 tsf ) ]
15_| 20 | ss7 2-6-8-8 staining throughout, moist, stiff, low plasticity, trace fine __| Jarred dark gray material. ]
: (14) sand. | B
16.0 ] ]
LEAN CLAY (CL), brownish gray with iron oxide i PP = 1.75 tsf |
18 | ss-8 2-4-5-7 staining throughout, moist, stiff, low plasticity, trace fine | Shipped sample to Corvallis, OR for ]
) 9) sand. | testing. |
18.0 ] ]
LEAN CLAY (CL), same as above. N Switch to mud rotary. ]
20 | ss-9 3‘(‘5"‘5 . -
20_7| 200 ] ]
25 ] 250 _ _
LEAN CLAY (CL), similar to above except less iron ] Shipped sample to Corvallis, OR for ]
3-7-7-7 oxide staining in bottom 0.2', medium plasticity. i testing.
20 |Ss-10 (14)
27.0 ] ]
30 i ]
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Appendix B
Soil Boring Logs

PROJECT NUMBER:

418776.HW.03

BORING NUMBER:

GT-03 SHEET 2 OF 3

SOIL BORING LOG

PROJECT : MTW - Honeywell, Metropolis, IL

LOCATION : Near CPT-5

ELEVATION : 379 ft

DRILLING CONTRACTOR : Geotechnology

DRILLING EQUIPMENT AND METHOD : Rubber Tire Mounted CME 750 with 140 Ib. Automatic Hammer, 3-3/4"Hollow Stem Auger and Mud Rotary with 3-5/8" Bit

WATERLEVELS : - START : 9/27/11 13:15 END : 9/27/11 17:30 LOGGER : T. Valentine
DEPTH BELOW EXISTING GRADE ()] staANDARD SOIL DESCRIPTION & COMMENTS
INTERVAL (ft PENETRATION =
RECOVERY (i TRRhEsLS SOIL NAME, USCS GROUP SYMBOL, COLOR, % DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR 2 DRILLING FLUID LOSS, TESTS, AND
wvre | 6666 CONSISTENCY, SOIL STRUCTURE, MINERALOGY s INSTRUMENTATION
(N) »
30.0 LEAN CLAY (CL), gray with iron oxide staining 7/ PP =20 tsf ]
20 |ss-11 3-3-3-5 throughout, moist, firm, low to medium plasticity, trace ]
’ (6) fine sand. ] |
32.0 5 ]
35_| 350 ] ]
LEAN CLAY (CL), same as above. B i
20 |ss12| 7 4 -
37.0 ] 1
] Driller reports: harder at 38'. ]
40 7 400 7 ]
CLAYEY SAND (SC), gray with heavy iron oxide ¥ 4
19 |ss13| 10-13-17-18 staining throughout, moist, medium dense, fine sand, | / i
’ (30) estimated 35-45% low plasticity fines. ] / |
420 : % :
43.0 },4 4
POORLY GRADED SAND WITH SILT (SP-SM), J51]  Skipped sample number SS-14 (no SS- i
17 |ss:15 20-22-22-30 reddish brown, moist, dense, fine sand, estimated i }'1-' 14). |
: (44) 5-15% non-plastic fines. 4] rl-‘; |
45_| 450 L1 ]
LEAN CLAY WITH SAND (CL), gray with iron oxide PP =15 tsf i
16 |ss16 10-12-16-16 staining, moist, very stiff, no to low plasticity, estimated |
’ (28) 15-25% fine sand. | |
47.0 i .
LEAN CLAY (CL), gray with trace of iron oxide ] ]
15 | 8817 10-4-6-10 staining, wet, stiff, no to low plasticity, estimated 5-10% | ]
’ (10) fine sand. ] ]
49.0
CLAYEY SAND (SC), gray with trace of iron oxide | {/ SS5-18 Index Test Results |
50_ | 17 |ss18 4-6-5-5 staining, wet, medium dense, fine sand interbedded, ~ __| / Gravel =0.2% Sand = 50.0% s ]
: (11) low to medium plasticity fines. | / Silt = 31.8% Clay = 18.0% |
51.0 LL=18% PL=11% Pl=7% |
Ll L), gray with heavy iron i M.C=17% i
20 |ss-19 1-%5;«-4 oxide staining, wet, firm, medium plasticity, fine sand. ]
53.0 ] ]
LEAN CLAY WITH SAND (CL), same as above. i PP =1.75 tsf |
20 |ss20 2-3-4-5 N $8-20 Index Test Results ]
. 7) a Gravel =0.0% Sand = 20.3% ]
55 55.0 ] Silt = 37.9% Clay = 41.8% ]
| LL =38% PL=17% PI=21% |
| M.C =21.0% g
58.0 ] ]
LEAN CLAY WITH SAND (CL), similar to above | |
20 |ss21 1-1-2-2 except from 59.4-60' sample changed to gray and ]
| ! (3) medium to high plasticity. |
60 60.0
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PROJECT NUMBER: BORING NUMBER:
418776.HW.03 GT-03 SHEET 3 OF 3

SOIL BORING LOG

‘ CH2MHILL
B

PROJECT : MTW - Honeywell, Metropolis, IL LOCATION : Near CPT-5
ELEVATION : 379 ft DRILLING CONTRACTOR : Geotechnology
DRILLING EQUIPMENT AND METHOD : Rubber Tire Mounted CME 750 with 140 Ib. Automatic Hammer, 3-3/4"Hollow Stem Auger and Mud Rotary with 3-5/8" Bit
WATERLEVELS : - START : 9/27/11 13:15 END : 9/27/11 17:30 LOGGER : T. Valentine
DEPTH BELOW EXISTING GRADE ()]  gtaNDARD SOIL DESCRIPTION @ COMMENTS
INTERVAL (ft) bty et 9
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, g DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR Q DRILLING FLUID LOSS, TESTS, AND
HTYPE 6"-6"6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY s INSTRUMENTATION
(N) »
| ] Jarred soft material from 59.4 to 60'. i
| ] S8-21 Index Test Results ]
| Gravel =0.0%  Sand =21.9% |
] | Silt = 40.1% Clay = 38.0% |
| | LL = 30% PL =14% Pl =16% i
63.0 | M.C =23.7% i
| LEAN CLAY (CL), reddish brown with iron oxide E PP =25 tsf ]
| 20 |sT-22 push stairéing, wet, firm, low to medium plasticity, trace fine ]
] sand. | |
65_| 65.0 ] .
1 680 ] ]
| LEAN CLAY WITH SAND (CL), reddish brown with | |
| 20 |ss23 4-4-4-4 heavy iron oxide staining, wet, firm, low plasticity fines, | ]
i : (8) estimated 15-25% fine sand. | ]
70 70.0 ] o]
] ] Driller reports: sand at 71.5'. ]
1 730 1%, ]
| POORLY GRADED SAND WITH SILT (SP-SM), dark ~ |f;4] $S-24 Index Test Results E
] 08 |ss.24| 10-13-12-14 | gray, wet, medium dense, fine sand, non-plastic fines. }1} Gravel=22% Sand =86.7% i
| : (25) Air Silt = 6.6% Clay = 4.5% |
75_] 750 ] mc=204% A
| 75-75.8":SANDY LEAN CLAY (CL), gray with some ] SS-25A Index Test Results
| 20 |ss.25 10-17-23-40 iron oxide staining, moist to wet, hard, low to medium ] rll_r Gravel =0.0% Sand =44.0% ]
’ (40) plasticity, fine sand. (25A-SS) B I Silt = 29.9% Clay =26.1% i
77.0 75.8-77":POORLY GRADED SAND WITH SILT 4] LL=24% PL=13% Pl=11% i
(SP-SM), heavy iron oxide staining from 75.8-76.2', 7 M.C =19.9% |
| 07 |ss.26] 10-23-50/5" gray from 76.2-77', wet, dense, fine sand, non-plastic i / $8-25B Index Test Results |
Yk ’ (73/11") fines, fine to coarse subrounded gravel in shoe. i %/ Gravel=2.1%  Sand = 87.6% |
| 78 (25B-SS) ¥ Fines=10.3% M.C=13.5% ]
| CLAYEY SAND (SC), brownish gray, wet, very dense, | % Rig chatter from 77 to 83". i
80 fine to medium sand, estimated 15% non-plastic fines, | /
] estimated 10-15% fine subrounded gravel. | % ]
1 830 :% ]
| 04 |ss27 37-50/5" CLAYEY SAND WITH GRAVEL (SC) , dark reddish i % i
83.9 : (50/5™) brown, wet, very dense, fine to coarse sand, estimated | % 4
g \25—35% fine subrounded gravel, estimated 15-20%
85_ | non-plastic fines. ] |
Bottom of Boring at 83.9 fi bgs ] End of hole at elevation 295.1 ft. ]
| i Abandoned hole with bentonite grout mix ]
] (48 gallons water/2 bags bentonite grout). |
| | Solid cuttings were placed in 1 labeled |
] A drum. Liquids were placed in 4 labeled ]
] | drums. Composite sample was taken from i
| | solids drum and shipped to a lab for i
| i analysis. i
a6 4
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Appendix B
Soil Boring Logs

PROJECT NUMBER:

418776.HW.03

BORING NUMBER:

GT-04

SHEET 1 OF 3

SOIL BORING LOG

PROJECT : MTW - Honeywell, Metropolis, IL

LOCATION : Near CPT-15

ELEVATION : 344 ft

DRILLING CONTRACTOR : Geotechnology

DRILLING EQUIPMENT AND METHOD : Rubber Tire Mounted CME 750 with 140 Ib. Automatic Hammer, 3-3/4"Hollow Stem Auger and Mud Rotary with 3-5/8" Bit

WATERLEVELS: _41.0ftbgs

START : 9/28/11 14:30

END : 9/29/09 09:30

LOGGER : T, Valentine

DEPTH BELOW EXISTING GRADE (ft) , §£2¥RD£§8N SOIL DESCRIPTION g COMMENTS
INTERVAL () TEST RESULTS P
REGOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, e DEPTH OF CASING, DRILLING RATE,
{n) MOISTURE CONTENT, RELATIVE DENSITY OR o DRILLING FLUID LOSS, TESTS, AND
#TYPE 666" CONSISTENCY, SOIL STRUCTURE, MINERALOGY s INSTRUMENTATION
(N) »
1 00 SILT (ML), brown, moist, soft, low plasticity, trace fine Begin dnﬁng with hollow stem augers. ]
3-1-1-2 sand, wood from 1.1-1.3". | Drilled blind drill hole near GT-04 to take .
] 13 | S5 @) i shelby tube samples. Blind drill hole ]
2.0 labeled GT-04A. E
| SILT (ML), similar to above except firm, occasional PP =0.2 tsf |
i 16 | ss2 1-%;)5-4 organics (roots and wood). | Al
1 40 ] i
| LEAN Y (CL) , gray with heavy iron oxide staining, ]
5 | 19 | ss3 1-2-3-5 moist, firm, low plasticity from 4-4.8' and low to medium __| ]
i : : (5) plasticity from 4.8-5.9'. |
6.0 ] ]
| LEAN CLAY (CL), gray with heavy iron oxide staining, | PP =1.5 tsf ]
17 554 3-1(&;%-)14 moist, stiff, low to medium plasticity, trace fine sand. ] / ]
8.0 i ]
] LEAN CLAY (CL), similar to above except very stiff. | |
9-13-3-4
. 20 | SS-5 (16) E .
10_] 100 ] ]
| LEAN CLAY (CL), similar to above except stiff. ] PP = 1.0 tsf |
3 17 | ss6 e-g-f)-e . 4
1 120 i ]
| LEAN CLAY (CL), similar to above except firm. ] ]
4 20 | ss7 2‘?7*;‘3 . :
1 140 i ]
| 14-15": LEAN CLAY (CL), same as above. ] PP taken in softer material from 14-15'. ]
15 20 | ss8 3-3-3-6 15-16": LEAN CLAY WITH SAND (CL), gray withiron __| PP = 0.5 tsf ol
| ¥ 6) oxide staining, more firm than above, low plasticity, ]
16.0 estimated 15-20% fine sand. |
B CLAYEY SAND (SC), orangish brown, dry to moist, ] ,{/ SS-9 Index Test Results ]
| 20 | ss9 8-11-11-15 medium dense, fine sand, no to low plasticity fines. ] /// Gravel =0.0% Sand=71.0% |
10| “ ] % N e §
7 = o = o =07
| CLAYEY SAND (SC), similar to above except bottom ] % M.C = 15.3% ]
| 20 |ss-10 11-14-13-9 0.2'is gray LEAN CLAY (CL) with heavy iron oxide | % Shelby Tube GT-04A from 19-20.2". |
| ’ (27) staining and low plasticity. | % Push refusal after 1.2'. Description from
20 20.0 bottom of tube.
i CLAYEY SAND (SC), gray with heavy iron oxide i % ST-1: CLAYEY SAND (SC), orangish ]
H 17 |ss-11 5-5-6-8 staining, moist, medium dense, fine sand, low plasticity. | %/ g;?’\/fm ntwllst, ﬁnle sstanrg/ t(_Iestlmz-lted 25- |
’ (11) _/ % no to low plasticity fines. i
1 220 ’ Recovery = 1.1' i
4 LAYE D (SC), similar to above except loose. ~% -11 Index Test Results ]
E 17 |ssaz| 3345 ] / Gravel=0.0% Sand = 53.0% i
] : g ) ] / Sit=28.0% _ Clay=19.0% i
240 A LL=22% PL=12%  PI=10% ]
] Transitions from LEAN CLAY WITH SAND (CL) to ] M.C =16.4% , ]
25 ] 20 |ssia| 2223 LEAN CLAY (CL), gray with heavy iron oxide staining, __| Shely Tube GT-04A from 23-25'. ]
] : ) moist, soft, medium plasticity, fine sand from 24.5-26', | ST-2: LEAN CLAY (CL), gray with heavy ]
26.0 transition occurs at approximately 24.5'. ] iron oxide staining, soft to firm, low to j
| LEAN CLAY (CL), gray with heavy iron oxide staining, | :;en(gumogfzgﬁgyinegg?:rfgflg b/; fine i
2-1-1-2 moist, soft, medium plasticity, fine sand. 1,
i 20 |SSs-14 @ i paslie ] ;stlmated ft21 3:25% fine sand. ]
280 i ecovery = 2. i
N LEAN CLAY (CL), similar to above except firm, PP - 1.5 tsf ]
2256 estimated 5-10% fine sand in bottom 0.2 i PP =0.5tsf
B 20 |[SS-15 )
30 ] ]
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Appendix B
Soil Boring Logs

PROJECT NUMBER:

418776.HW.03

BORING NUMBER:

GT-04

SHEET 2 OF 3

SOIL BORING LOG

PROJECT : MTW - Honeywell, Metropolis, IL

LOCATION : Near CPT-15

ELEVATION : 344 ft

DRILLING CONTRACTOR : Geotechnology

DRILLING EQUIPMENT AND METHOD : Rubber Tire Mounted CME 750 with 140 Ib. Automatic Hammer, 3-3/4"Hollow Stem Auger and Mud Rotary with 3-5/8" Bit

WATERLEVELS: _41.0ftbgs START : 9/28/11 14:30 END : 9/29/09 09:30 LOGGER : T. Valentine
DEPTH BELOW EXISTING GRADE ()]  stANDARD SOIL DESCRIPTION o COMMENTS
INTERVAL () PENETRATION 9
RECOVERY (in) TESTRESILTS SOIL NAME, USCS GROUP SYMBOL, COLOR, % DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR 2 DRILLING FLUID LOSS, TESTS, AND
P CONSISTENCY, SOIL STRUCTURE, MINERALOGY 3 INSTRUMENTATION
(N) n
| 300 SANDY LEAN CLAY (CL), gray with heavy iron oxide Shelby Tube GT-04A from 26-28". ]
i 20 |ss16 6-7-7-7 staining, moist, stiff, low to medium plasticity, estimated | ST-3: LEAN CLAY WITH SAND (CL), ]
| : (14) 35-45% fine sand, plasticity varies throughout sample | gray with heavy iron oxide staining, moist, |
32.0 in 0.3' lenses. | soft to firm, low to medium plasticity, fine |
| SANDY LEAN CLAY (CL), similar to above except ] sand. |
n 20 |ss47 10-1 (02-11 1-1 very stiff, low plasticity, homogeneous. i g_erog\lleéy = '?Ot i 1
’ -3 Index Test Resu
1 340 : ] Gravel=0.0% Sand = 29.2% ]
| 34-34.5":SANDY LEAN CLAY (CL), orangish brown, Silt = 40.8% Clay = 30.0% ]
35_ | 20 |ss-18 8-6-9-7 heavy iron oxide staining, moist, stiff, low plasticity, LL=27% PL= 12%. Pl=15% ]
i : 3 (15) estimated 25-30% fine sand. M.C=18.1% Dry Density = 102.2 ]
36.0 34.5-36":LEAN CLAY (CL), gray with some iron oxide PP =0.5 tsf ]
i staining, moist, firm, medium plasticity, estimated PP =1.0 tsf i
18 |ss19 2-2-3-6 5-10% fine sand. ] PP =0.25 tsf ]
' ®) LEAN CLAY (CL), same as above. ] ]
38.0
SANDY LEAN CLAY (CL), similar to above except | S8-20 Index Test Results i
20 |ss-20 2-1-2-3 soft, alternating lenses of sandier material 0.4' thick, Gravel =0.0% Sand = 36.2% |
| i 3) fines are medium plasticity. i Silt = 33.6% Clay = 30.2% ]
40 40.0 LL = 30% PL=14% Pl=16% _
. LEAN CLAY WITH SAND (CL), gray with trace iron M.C =16.4% |
] 17 |ss21 3-4-5-5 oxide staining, moist to wet, firm, low to medium PP = 1.5 tsf ]
| : 9) fp;lastizi}y,szg' lens of clayey sand at 41.2', wet and soft Driller reports: water at 41'. ]
42.0 om 41. "
| Transitions from LEAN CLAY WITH SAND (CL) to E ;{/ Switch to mud rotary at 42'. ]
B 17 |ss22 2-6-20-20 CLAYEY SAND (SC), gray with trace iron oxide | / |
| : (26) staining, wet, medium dense, sand content increases | / |
44.0 with depth, fine sand, bottom 0.4' is SC. ]
| 44-454"; SILTY §AND (SM), gray, wet, medium {11} Jarred SM without gravels. ]
45 | 16 |ss23 4-6-17-46 dense, fine to medium sand, no to low plasticity fines. 111 S8-23 Index Test Results 2
i : (23) 45.4-45.6": S| VE| dark A1 Gravel =2.4%  Sand =66.0% |
46.0 gray, wet, dense, fine to coarse sand, estimated 20-30% || |- Silt = 33.1% Clay = 0.5%
] fine subrounded gravel, estimated 15-20% no to low _;/‘ M.C =20.6% i
08 |ssoa| 46-50/5" plasticity fines. | / ]
: (50/5"™) LA AND WIT VEL light brown, ] % ]
48.0 wet, very dense, fine to coarse sand, estimated 25-35% | / i
fine subangular to angular gravel ,estimated 15-20% | / ]
] 42-50/5" non-plastic fines. /
i 03 18825 (50/5™) CLAYEY SAND WITH GRAVEL (SC), same as above. | % ]
50__| 50.0 ] % i)
55 | ] % ]
58.0 -% i
| 09 |ss-26 48-50/5" WELL GRADED GRAVEL WITH SAND (GW), | %/ S8-26 Index Test Results i
1.589 . (50/5"") orangish brown, wet, very dense, fine subrounded to i / Gravel =72.8% Sand=25.1% i
subangular gravel, fine to coarse sand, low plasticity ] / Fines =2.1% M.C.=16.0% ]
60 fines. A
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Appendix B
Soil Boring Logs

PROJECT NUMBER: BORING NUMBER:
418776.HW.03 GT-04 SHEET 3 OF 3

SOIL BORING LOG

PROJECT : MTW - Honeywell, Metropolis, IL

LOCATION : Near CPT-15

ELEVATION : 344 ft

DRILLING CONTRACTOR : Geotechnology

DRILLING EQUIPMENT AND METHOD : Rubber Tire Mounted CME 750 with 140 Ib. Automatic Hammer, 3-3/4"Hollow Stem Auger and Mud Rotary with 3-5/8" Bit

WATERLEVELS : _41.0 ftbgs

START : 9/28/11 14:30

END : 9/29/09 09:30

LOGGER : T. Valentine

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

DEPTH BELOW EXISTING GRADE (ft) STANDARD
INTERVAL (ft) -;E’EESNTE FTQEQSPT"S
RECOVERY (in)
#TYPE 6"-6"-6"-6"
(N)
65 |
] 680
20 |ss27 33'1(32’51)2'21
70_] 700
75 ]
80 |
85_|
%

68-68.7": CLAYEY GRAVEL WITH SAND (GC),

orangish brown, wet, medium dense, fine subrounded

to subangular gravel, estimated 30-40% fine to coarse

sand, estimated 15-20% low plasticity fines.

68.7-70': SANDY LEAN CLAY (CL), orangish brown

from 68.7-69.5', gray from 69.5-70', wet, very stiff, slight
lasticity, very fine sand.

l\&\}\‘\\\(\\‘\‘\'\\\\\\\\\\\\m\\\ SYMBOLIC LOG

lom of Boring at 70.0 Tt bgs

/-

Driller reports: tough drimng from 60 1o
68'.

Jarred clay material.

$5-20 Index Test Results

Gravel =0.0% Sand = 35.5%

Silt = 60.0% Clay = 4.5%
\LL =49%

M.C = 33.8%

PL=23%  Pl=26% F

End of hole at elevation 274 ft.
Abandoned hole with bentonite grout (48
gallons water/2 bags bentonite grout).
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Appendix B
Soil Boring Logs

PROJECT NUMBER:

418776.HW.03

BORING NUMBER:

GT-05

SHEET 1 OF 4

SOIL BORING LOG

PROJECT : MTW - Honeywell, Metropolis, IL

LOCATION : Near CPT-4

ELEVATION : 372 ft

DRILLING CONTRACTOR : Geotechnology

DRILLING EQUIPMENT AND METHOD : Rubber Tire Mounted CME 750 with 140 Ib. Automatic Hammer, 3-3/4"Hollow Stem Auger and Mud Rotary with 3-5/8" Bit

WATERLEVELS : - START : 9/29/11 15:30 END : 9/30/11 14:30 LOGGER : T. Valentine
DEPTH BELOW EXISTING GRADE ()]  sTANDARD SOIL DESCRIPTION & COMMENTS
INTERVAL (ft) FENEIRATION e
RECOVERY (i SOIL NAME, USCS GROUP SYMBOL, COLOR, % DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR 2 DRILLING FLUID LOSS, TESTS, AND
e | 666" CONSISTENCY, SOIL STRUCTURE, MINERALOGY s INSTRUMENTATION
(N) »
1 00 LEAN CLAY (CL), brown, dry, firm, low plasticity, trace Begin with hollow stem augers.
2-3-5-8 fine sand, trace organics (roots).
b 16 SS-1 ®) 1
1 20 ]
| LEAN CLAY (CL), similar to above except stiff. ]
i 2-6-9-12 |
] 1.7 | SS-2 (15) i
4.0 .
B LEAN CLAY (CL), grayish brown, dry, very stiff, low PP =2.25 tsf
5 | 20 | ss-3 3-%5;—)1 0 plasticity, trace fine sand. ]
1 60 ]
| LEAN CLAY (CL), gray with heavy iron oxide staining, |
| 19 | ss4 6-1 ?é:) (;-1 2 dry, very stiff, low plasticity. ]
1 80 ]
; LEAN CLAY (CL), gray with iron oxide staining, dry, ] PP =1.25 tsf
N 5-8-8-7 very stiff, low plasticity. ] Switch to mud rotary.
20 | Ss5 (16)
10_] 10.0 E
| LEAN CLAY (CL), same as above. i
4 17 | sse 6'{;96‘)1 9 i
1 120 ]
] LEAN CLAY (CL) , same as above. i PP =2.25 tsf
. 15 | s87 5'9(';3)‘ b -
1 140 i
| LEAN CLAY (CL), similar to above except stiff. ]
18 20 |sss| %539 -
1 16.0 ]
| LEAN CLAY (CL), similar to above except very stiff. | PP > 4.5 tsf
5-9-9-2
— 20 | Ss-9 (18) 5
7] 180 ]
i LEAN CLAY (CL), same as above. ]
4 20 |ss-10f &1 1(;21)‘13 -
20_7] 200 ]
1 230 ]
] LEAN CLAY (CL), same as above. ] PP = 4.0 tsf
E 2.0 |Ss-11 14'1(12'5)1'1 2 4
25 | 250 7
28.0 ]
E LEAN CLAY/SILT (CL/ML), gray with iron oxide | Particles are very fine and are difficult to
| 8-11-11-13 staining throughout, dry to moist, very stiff, slight to low differentiate between very fine sand and
20 |SS-12
i ’ (22) plasticity, estimated 10-15% very fine sand. ] clay/silt. Material can be rolled into thin
30 30.0 thread. Could be SC.




Appendix B
Soil Boring Logs

PROJECT NUMBER:

418776.HW.03

BORING NUMBER:

GT-05
SOIL BORING LOG

SHEET 2 OF 4

‘ CH2MHILL
_—

PROJECT : MTW - Honeywell, Metropolis, IL LOCATION : Near CPT-4
ELEVATION : 372t DRILLING CONTRACTOR : Geotechnology
DRILLING EQUIPMENT AND METHOD : Rubber Tire Mounted CME 750 with 140 Ib. Automatic Hammer, 3-3/4"Hollow Stem Auger and Mud Rotary with 3-5/8" Bit

WATERLEVELS: - START : 9/29/11 15:30 END : 9/30/11 14:30 LOGGER : T. Valentine
DEPTH BELOW EXISTING GRADE ()]  s1aNDARD SOIL DESCRIPTION n COMMENTS
NTERAL iy :
RECOVERY (in) SOIL NAME, USCS GROUP SYMBOL, COLOR, 5 DEPTH OF CASING, DRILLING RATE,
MOISTURE CONTENT, RELATIVE DENSITY OR Q DRILLING FLUID LOSS, TESTS, AND
wveE | 666" CONSISTENCY, SOIL STRUCTURE, MINERALOGY : INSTRUMENTATION
| (N) &
| 4 i
33.0
| CLAYEY SAND (SC), gray, moist, very dense, fine ¥
| 20 |ss-13 27-28-28-45 sand, estimated 15-25% no to low plasticity fines. ] /
y : (56) Y
35 | 350 N %
1 380 ] %
] 38-38.5":CLAYEY SAND (SC), similar to above except ”//2 Difficult to distinguish between very fine
. 20 |ss14 33-33-18-45 iron oxide staining throughout. ] sand and silt/clay. Could be SC.
| ’ (51) 38.5-40":SANDY CLAY (CL), gray with heavy iron | Jarred CL.
40 40.0 oxide staining, moist, hard, slight plasticity, estimated
| 30-40% very fine sand. |
n ] Driller reports: softer at 41.'
43.0 ]
| LEAN CLAY (CL), dark gray with iron oxide staining, ] PP =3.5 tsf
] 20 |ss-15 5-6-8-9 moist, stiff, low plasticity, estimated 5-10% very fine E
| ) (14) sand. ]
45_| 450 ]
48.0 ]
| LEAN CLAY (CL), gray with heavy iron oxide staining, | PP = 0.5 tsf
] 20 |ss-16 5-4-4-9 moist, firm, low to medium plasticity, very fine sand |
g ’ (8) ranges from approximated 10% near top to 0% at ]
50 50.0 bottom.
] SANDY LEAN CLAY (CL), gray with heavy iron oxide | Difficult to distinguish between very fine
i 20 |ss17 1-2-3-4 staining, moist, firm, low to medium plasticity, very fine | sand and silt/clay.
] ’ (5) sand content varies throughout sample. |
52.0
R SANDY LEAN CLAY (CL), similar to above except ] S$S-18 Index Test Results
B 16 |ss18 2-2-2-2 soft. | Gravel=0.0% Sand=48.2%
| : (4) | Silt = 41.4% Clay = 10.4%
54.0 1 LL =25% PL=12% Pl=13%
| CLAY (CL), gray with trace iron oxide ] M.C = 18.4%
55_ | 15 |ss519 1-1-1-1 staining, moist to wet, soft, medium plasticity, very fine PP < 0.25 tsf
i : (2) sand. i SS-19 Index Test Resul
56.0 i Gravel =0.0%  Sand = 33.3%
| SANDY LEAN CLAY (CL), gray with iron oxide Silt = 42.0% Clay = 24.7%
] 16 |ss20 5-3-4-5 staining, moist, firm, low to medium plasticity, very fine LL=27% PL=12% Pl=15%
| : ) sand, one fine subrounded gravel. | M.C = 23.4%
58.0 SS-20 Index Test Resul
i LEAN CLAY WITH SAND (CL), gray with iron oxide | Gravel =0.0%  Sand = 28.8%
] 17 | ss21 3-6-7-8 staining, moist, stiff, low to medium plasticity, estimated | Silt = 32.5% Clay =38.7%
: (13) 15-25% very fine sand, sandy clay lens from 59.1-59.5. M.C =21.5%
60 60.0




‘ CH2MHILL
B =

Appendix B
Soil Boring Logs

PROJECT NUMBER:

418776.HW.03

BORING NUMBER:

GT-05

SHEET 3 OF 4

SOIL BORING LOG

PROJECT : MTW - Honeywell, Metropolis, IL

ELEVATION : 372 ft

LOCATION : Near CPT-4

DRILLING CONTRACTOR : Geotechnology

DRILLING EQUIPMENT AND METHOD : Rubber Tire Mounted CME 750 with 140 Ib. Automatic Hammer, 3-3/4"Hollow Stem Auger and Mud Rotary with 3-5/8" Bit

WATER LEVELS : - START : 9/29/11 15:30 END : 9/30/11 14:30 LOGGER : T. Valentine
DEPTH BELOW EXISTING GRADE ()]  staNDARD SOIL DESCRIPTION o COMMENTS
PENETRATION S
INTERVAL (ft) 3
RECOVERY (i TEETRERAES SOIL NAME, USCS GROUP SYMBOL, COLOR, ‘—_,’ DEPTH OF CASING, DRILLING RATE,
(in) MOISTURE CONTENT, RELATIVE DENSITY OR 2 DRILLING FLUID LOSS, TESTS, AND
#TYPE 6"-6"-6"-6" CONSISTENCY, SOIL STRUCTURE, MINERALOGY s INSTRUMENTATION
(N) o«
i PP = 1.5 tsf i
61.0 Jarred SC lens. ]
CLAYEY SAND (SC), brown, moist, loose, very fine to PP = 1.5 tsf ]
- fine sand, low plasticity. ] ST-22 Index Test Results ]
20 (51221  push ] Gravel=06% Sand = 73.9% 1
63.0 i Silt = 16.5% Clay =9.0% i
| LL =23% PL=12% Pl=11% |
] M.C=19.0% Dry Density = 104.0 ]
65_ | _
68.0 ] ]
LEAN CLAY (CL), gray, moist, firm, low to medium
20 |ss23 3-3-5-5 plasticity, estimated 10-15% very fine to fine sand, | |
| ’ (8) sandy lean clay layer from 69.5-69.7', trace fine ]
70 70.0 subrounded gravel. | ]
72.0 '/ / ]
x 36-50/5" LA’ VEL (SC), gray and black | Driller reports: stiffer at 72'. |
126 | OF |5524 (50/5") with iron oxide staining, wet, very dense, fine to coarse | / |
sand, estimated 30-40% fine subrounded to subangular | / |
74.0 gravel, estimated 15-25% no to low plasticity fines. ] /// |
| CLAYEY SAND (SC), brown, wet, very dense, fine to ] / Heavy rig chatter from 74 to 78'. |
75_| 20 |ss.25 35-33-22-20 medium sand, estimated 10-15% fine subrounded ] % ]
. (55) gravel, estimated 15-20% no to slight plasticity fines, | / |
76.0 clayey gravel lenses from 74-74.2' and 75.8-76'. | {%/ |
780 i % ]
POORLY D SAND LAY (SP-SC), Y74 Oriller reports: softer at 78", |
15 |ss.26 14-15-17-19 gray, wet, dense, fine sand, non-plastic fines. V74 $S-26 Index Test Results ]
’ (32) Y741 Gravel=18% Sand=89.9% ]
80 80.0 . Silt=2.5% Clay = 5.8% =
| ;x M.C =25.7% |
2] Driller reports: gravels at 81'. Heavy rig ]
/ chatter from 81 to 86'". |
83.0 ]
YEY GRA AND (GC), brown, wet, |
04 |ss27 50/5" very dense, fine to coarse subangular to angular gravel, | ]
| E (50/5™) fine to coarse sand, estimated 15-20% slightly plastic 4 |
85_| 850 fines. | / ]
¥ Driller reports: sand from 86 to 87". ]
:% Heavy rig chatter from 87 to 88", ]
88.0 | |
D GRAVEL (SC), brown, wet, ] % ]
16 |ss.28 43-34-25-41 very dense, fine to medium sand, estimated 30-40% ] % |
’ (59) fine to coarse subrounded to angular gravel, estimated | / |
90 90.0 15-20% non-plastic fines. %




Appendix B
Soil Boring Logs

PROJECT NUMBER:

418776.HW.03

BORING NUMBER:

GT-05

SHEET 4 OF 4

SOIL BORING LOG

PROJECT : MTW - Honeywell, Metropolis, IL

LOCATION : Near CPT-4

ELEVATION : 372 ft

DRILLING CONTRACTOR : Geotechnology

DRILLING EQUIPMENT AND METHOD : Rubber Tire Mounted CME 750 with 140 Ib. Automatic Hammer, 3-3/4"Hollow Stem Auger and Mud Rotary with 3-5/8" Bit

START : 9/29/11 15:30

END : 9/30/11

4:30 LOGGER : T. Valentine

SOIL DESCRIPTION

COMMENTS

SOIL NAME, USCS GROUP SYMBOL, COLOR,
MOISTURE CONTENT, RELATIVE DENSITY OR
CONSISTENCY, SOIL STRUCTURE, MINERALOGY

DEPTH OF CASING, DRILLING RATE,
DRILLING FLUID LOSS, TESTS, AND
INSTRUMENTATION

SANDY LEAN CLAY (CL), dark gray, moist to wet,
very stiff, low plasticity, very fine sand.

SANDY LEAN CLAY (CL), same as above except thin
iron oxide staining throughout.

W SYMBOLIC LOG

Smooth drilling from 93 to 101".
SS-29 Index Test Results
Gravel =0.0% Sand =49.3%
Fines = 50.7%
LL =43%

M.C = 33.8%

PL=23% Pl =20%

Gravels from 101 to 102
Softer from 102 to 103".

WATER LEVELS : -
DEPTH BELOW EXISTING GRADE (f)]  graNDARD
INTERVAL (ft) ?EEgTE;EéSI?F%
RECOVERY (in)
#TYPE 6"-6"-6"-6"
(N)
1 930
i 18 |ss2o| MLISM
95 | 950
100 |
] 103.0
] 20 |Ss-30 8'“(}2:)())'10
105 | 105.0
110
115 |

120 ]

Bottom of Boring at 105.0 ft bgs

End of hole at elevation 267 ft.
Abandoned hole with bentonite grout (48
gallons water/2 bags bentonite grout).




Depth (ft)

10

20

30

40

50

60

70

80

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT001

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

PROJECT NAME'HonéyweII MTW
PROJECT NUMBER:11-110-060

qc
FR CONE TIP
FRICTION RATIO END BEARING RESISTANCE
8 (%) 0 (ts) 600
o - i - Gravelly fill ‘
STIFF TO VERY STIFF,
AN * i
e s‘,mr:v CLAY TO SILTY CLAY * (possible fill)
a1 S : |
5.4 o M T |
65 STIFF TO VERY STIFF, ‘
. sl cuw TO CLAY * WITH SANDY SEAMS
(Possible fill)
9.8 STIFfHTO VERY STIFF,
SMTY CLAY TO CLAY *
114 8 o
VERY STIFF TO HARD,
" 134 GRAVELLY SANDY CLAY TO GRAVELL SIETY CLAY **
R T VERY STIFF,
| SILTY CLAY TO CLAY *
296 e
{ = VERY STIFF,
SILTY CLAY TO CLAY *
~WITH NUMEROUS, HARD SANDY CLAY SEAMS AND LAYERS
i
24 o )
! SANDY CLAY TO@ILTY CLAY **
456 1148
®
499 _
* - DENSE TO VERY DENSE,
524 i SILTY SAND TO SANDY SILT
540 - e HARD, SANDY CLAY TO SILTY CLAY **
| 7 - VERY DENSE,
GRAVELLY SILTY-SAND TO CLAYEY GRAVELLY SAND
7 il 1167
58 83;: o R P — e
| STIFF,
| SANDY SILT TO CLAYEY SILT {
625 623 &7
STIFF,
! CLAYEY SILT TO SILTY CLAY
656 | 1362
67.7 R | e -
88.8 VERY STIFF, .1308
SILTY CLAY TO CLAY *
724 23 o '
DENSE TO VERY DENSE,
SAND TO SILTY SAND
753 1067
; °
S 0

'STRATIGRAPHICS

fs
FRICTION SLEEVE
RESISTANCE
(tsf)

EC
SOIL ELECTRICAL
CONDUCTIVITY
0:0‘7"1 mefsn/i"l)’mm ) 720:03081.8
MOIST TO WET
e 371.8
S 361.8
=
= 351.8
= 341.8
= 1331.8
321.8
e 311.8
: 301.8

Latitude: 37.17120 Longitude: -88.75957 EL (ft): 381.8

R1 DATE:7/23/2011 TIME:2:41 PM
SOUNDING NUMBER:CPT-017 (CPTU-EC-S)

_Elevation (ft)




Depth (ft)

20

30

40

50

70

80

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT002A

1378

qc
FR CONE TIP
FRICTION RATIO END BEARING RESISTANCE
8 (%) 0 (tsf)
1.0 e Gravelly fill
. FIRM TO STIFF,
CLAYEY SILT TO SILTY CLAY (Possible fill or disturbed soil)
55 , ! . -
| STIFF,
! SILTY CLAY TO CLAY *
1Mo ,
STIFF TO VERY STIFF,
134 32 SILTYCLAYTO CLAY *
16.3 o o e
' = ARD,
158 GRAVELLY SANDY CLAY TO GRAVELLY SILTY CLAY **
’ © VERYSTIFF,
/ SILTY CLAY TO CLAY *
L VERY STIFF,
: SILTY CLAY TO GLAY *
WITH SANDY LAYERS
278
VERY STIFF,
SILTY CLAY TO CLAY *
325 &
347 N SR
= -sand layayEBRASTIFF,
SILTY CLAY TO CLAY *
383 | S
B2 VERY STIFF, e
06 j SILTY CLAY TO CLAY *
- -
1424 SILTY SAND %NDY SILT
s “24.0 R L
g TIFF,
‘ CLAYEY SILT TO SILTY CLAY
519 N
VERY STIFF,
SILTY CLAY TO CLAY *
55.3
57.1 -
58.5 ) DENSE ERY DENSE,
| “~SILTY SARD TO SANDY SILT
60.6 o ™
DENSE, .
624 SANDTOSILTYSAND @ '®7
658 (8
681 — &1

** Indicates heavily overconsolidated or cemented soil

* Indicates lightly overconsolidated soil

PROJECT NAME:Honeywell MTW
PROJECT NUMBER:11-110-060

600

- STRATIGRAPHICS

fs
FRICTION SLEEVE
RESISTANCE
)

EC
SOIL ELECTRICAL

CONDUCTIVITY

0 (uS/em)
14=

-MOIST TO WET
|
8

'20-01968.7

358.7

13387

328.7

318.7

308.7

298.7

+288.7

Latitude: 37.17131 Longitude: -88.75972 EL (ft): 368.7

 R1DATE:7/21/2011 TIME:5:30 PM
SOUNDING NUMBER:CPT-002A (CPTU-EC-S)

Elevation (ft)




Depth (ft)

20

30

40

70

80 -

fs
FRICTION SLEEVE
RESISTANCE
(tsf)

qc
FR CONE TIP
FRICTION RATIO END BEARING RESISTANCE
8 (%) 0 (tsh) 600
GRAVELLY CLAYEY SAND TO GRAVELLY SANDY SILT
2.9 b -
VERY STIFF TO HARD,
~ GRAVELLY SANDY CLAY TO GRAVELLY SILTY CLAY **
82 =
| VERY STIFF,
103 . C SANDY CLAY TO SILTY CLAY *
VERY STIFF,
~l *
13.0 SAND§1 4/AY TO SILTY CLAY
178
VERY STIFF,
SILTY CLAY TO CLAY *
218 = ~ B
: RY STIFF,
SANDY CLAY TO SILTY CLAY **
WITH HARD, SANDY SILT LAYERS
| 26.1 64
271 “ ‘
VERY STIFF,
SILTY CLAY TO CLAY *
302 B L
i VERY STIFF TO HARD,
Y206 SANDY CLAY TO SILTY u
382 ) é ;
’ HKRD', 2
_— 360 GRAVELLY CLAYEY SANMQQBAVELLY SANDY GLAY
% VERY DENSE, - o
285 4 SANDY GRAVEL TO SILTY GRAVELLY SAND
398 ——— 093 ____HARD, SANDY CLAY TO SILTY CLAY **
i T HARD,
i ELAYEY SAND TO GRAVELLY SANDY SILT
- 425 1172
VERY STIFF,
\ SILTY CLAY TO CLAY *
45.3 457 L o S 1536
VERY DENSE; GRAVELLY SILTY SAND TO CLAYEY GRAVELLY SAN(®
474 i o
. 49.0 VERY STIFF, 1184
497 > | SILTY CLAY TO CLAY *
- STIFF TO VERY STIFF,
%
55 SILTY CLAY TO CLAY 1184
®
55.5 1448
®
56.8
STIFF,
58.8 SILTY CLAY TO CLAY * .1457
62.0 1291
: ®
64.3 ) )
65.3 STIFF TO VERY SPiEF, |
SILTY CLAY TO CLAY * |
‘ |
|/ L.
" -sandy layer @69.6 T
78/ 1627
| L
73.7 d b |
_ > VERY STIFF,
—— - SANDY CLAY TO SILTY CLAY *
i T MEDIUM DENSE TO DENSE,
78.2 SILTY SAND TO SANDY SILT PEal
0

* Indicates lightly overconsolidated soil

** Indicates heavily overconsolidated or cemented soil

PROJECT NAME:Honeywell MTW

~ PROJECT NUMBER:11-110-060

STRATIGRAPHICS

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT003A

EC
SOIL ELECTRICAL
CONDUCTIVITY
0 (uS/cm)
(2
~MOIST TO WE_T
- 363 )
MOIST
1380, S

%36

363.6

353.6

-333.6

323.6

3136

303.6

~293.6

Latitude: 37.17082 Longitude: -88.76035 EL (ft): 373.6

Elevation (ft)

 R1DATE:7/22/2011 TIME:4:40 PM
SOUNDING NUMBER:CPT-0003A (CPTU-EC-S)




Depth (ft)

10

20

30

50

70

qc
FR CONE TIP
FRICTION RATIO END BEARING RESISTANCE
8 (%) (tsf) 600
VERY STIFF,
SANDY SILT TO SANDY CLAY
13.1
VERY DENSE,
SILTY SAND TO SANDY SILT
6.0 . o
| iy HARD,
1 GRAVELLY CLAYEY SAND TO GRAVELLY SANDY SILT
|
3.2 R
' - HARD,
SANDY CLAY TO SILTY CLAY **
19.6 &5
209 — .
= ~VERY DENSE,
) GRAVELLY SILTY SAND TO CLAYEY GRAVELLY SAND
243 245 go4 S i
i HARD,
SANDY CLAY TO SILTY CLAY **
295 &
13200 s -
? HARD, GRAVELLY CLAYEY SAND TO GRAVELLY SAN.V%?LT
34.0 o )
] DENSE, SANDY GRAVEL TO GRAVELLY SAND
358 264 1315
373 : VERY DENSE, SANDY GRAVEL TO SILTY GRA,VELLY.%a .
, o — HARD,
394 - ~_SANDY CLAY TO s‘m\f CLAY **
405 o — ) ) :
VERY DENSE, GRAVELLY SILTY SAND TO CLAYEY GRAVELLY SAND
1429 427 G 1632
’ &= HARD, [ ]
SANDY CLAY TO SILTY CLAY **
45. 1574
59 J
491 589
» .
512 o T
526 527 DENSE TO VERY DENSE, SILTY SAND TO $ANDY SILT
sad o RAVELLY SILTY SAND TO CLAY®Y GRAVELLY SAND
2 558 | | VERY STIFF, SANDY CLAY TO SILTY CLAY* '”'"’.Tsio -
S ' CsTPF,
”_ SILTY CLAY TO CLAY 1182
| °®
61.0 o —
62.3 STIFF, 1620
SILTY CLAY TO CLAY L4
64.3 o
T 655 VERY STIFF, 1074
SILTY CLAY TO CLAY *
B 1196
68.9 d
724 1223
2 °
| |
755 755 1114 J
‘ “MEDIUM DENSE, SILTY SAND TO SANDY SILT ‘
o o

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT004

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

PROJECT NAME:Honeywell MTW
PROJECT NUMBER:11-110-060

STRA TIGRAPHICS

fs EC
FRICTION SLEEVE SOIL ELECTRICAL
RESISTANCE CONDUCTIVITY
tsf) %5 uslem) 200021
S— =
) 3621
e 3524
e -~ A
~ 3421
13321
) 322.1
- - moist seam @53.8
3124
3021
\
1
ﬁ
s 2921

Latitude: 37.17092 Longitude: -88.76069 EL (ft): 372.1

R1 DATE:7/23/2011 TIME:8:47 AM
~ SOUNDING NUMBER:CPT-004 (CPTU-EC-S)

Elevation (ft)




Depth (ft)

10

20

50

70

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT005

qc
FR CONE TIP
FRICTION RATIO END BEARING RESISTANCE
8 (%) 0 (tsf) 600
1.1 g i — Gravel roadbed -
: STIFF,
3.2 SE87Y CLAY TO SILTY CLAY * (Possible i)
4.0 e .
STIFF TO VERY STIFF,
65 | & SILTY CLAY TO CLAY * (Possible fill)
82 -
) STIFF,
o8 @TCTY CLAY TO CLAY * (Possible fil)
121 B R
131 Y STIFF,
SANDY CLAY TO SILTY CLAY *
164 &&
196 = 196 {ﬂ' )
i ERY STIFF,
SILTY CLAY TO CLAY *
228
26.1 &
i |
‘ 203 | |
30.3 N © ‘
‘ ~GRAVELLY CLAYEY SAND TO GRAVELLY SANDY SILT !
‘§32A4 328 I = 44
: VE‘( STIFF,
SANDY CLAY TO SILTY CLAY *
36.0 &
385 s .
39:2 - N HARD, .1342
GRAVELLY CLAYEY SAND TO GRAVELLY SANDY SILT
419 S i A
433 ! SE, -
SANDJl(?;I LTY SAND
47.0 . —
) | ——VERY STIFF TO HARD, SILTY CLAY TO CLAY *
491 49.0 1344
: = = ® 4
: —— HARD,
LY CLAYEY SAND TO GRAVELLY SANDY SILT
523 = R ’
i i VERY STIFF, ]
| J ) SANDY SILT TO CLAYEY SILT ‘
|85.2 e 556 S 1375
1 i - STIFF TO VERY STIFF, ®
| SILTY CLAY TO CLAY *
58.7 1555
594 ~ L
{ { STIFF,
620 || SILTY CLAY TO CLAY ;45
64.7 S ) - 1249
VERY STIFF, ® :
~ SANDY CLAY TO SILTY CLAY * .
T | WITH NUMEROUS SANDY SEAMS AND LAYERS -
718 1009
5 ®
; 75.1 &
3 783 &o70
795 iy . g
: — 8031 veowm pense ToDense, ¥ sanoTosanoysiT g

* Indicates lightly overconsolidated soil

** Indicates heavily overconsolidated or cemented soil

PROJECT NAME:Honeywell MTW
PROJECT NUMBER:11-110-060

STRATIGRAPHICS

fs EC
FRICTION SLEEVE SOIL ELECTRICAL
RESISTANCE CONDUCTIVITY
(tsf) 00.8 , (uS/cm) 200:31,9‘2

Latitude: 37.17036 Longitude: -88.76064 EL (ft): 379.2

369.2

1359.2

1349.2

1339.2

329.2

1319.2

1309.2

R1 DATE:7/23/2011 TIME:10:38 AM
SOUNDING NUMBER:CPT-004 (CPTU-EC-S)

Elevation (ft)




Depth (ft)

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT006

20

30

50

60

70

qc
FR CONE TIP
FRICTION RATIO END BEARING RESISTANCE
8 (%) (ts) 600
e ~~— MEDIUM DENSE, SAND TO SILTY SAND 1
' - G DENSE,
i SILTY SAND TO SANDY SILT
— STIFF TO VERY STIFF,
SILTY GLAY TO CLAY *
16 = !
s VERY STIFF,
SILTY CLAY TO CLAY *
16.4 162 77
) ¢ STIFF,
SILTY CLAY TO CLAY *
PR :
LOOSE, ‘
ki SILTY SAND TO SANDY @ILT L
252

VERY STIFF, SANDY CLAY TO SILTY CLAY *

_ DEN
SAND TOSILTY SAND
i 1696

ARD,
SANDY SILT TO SANDY CLA‘3103

) VERY DENSE,
GRAVELLY SILTY SAND TO CLAYEY GRAOVGI-‘E‘LLY SAND

T HARD,
__SANDY CLAY TO SILTY CLAY **
— WITH SILTY SAND SEAMS AND LAYERS

1282
®

STIFF TO VERY STIFF,
SILTY CLAY TO CLAY ‘1047

1299 ¢

1435
o
1086

1475
®

DENSE TO VERY DENSE, e
SILTY SAND TO SANDY SILT
1066

fs EC
FRICTION SLEEVE SOIL ELECTRICAL
RESISTANCE CONDUCTIVITY
(tsf) L - (uSfom) 2009
MOIST-TO WET
-357.2
-347.2
.  with possible moist seams
337.2
327.2
317.2
o 307.2
297.2
287.2

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

Latitude: 37.16961 Longitude: -88.76015 EL (ft): 367.2

Elevation (ft)

PROJECT NAME:Honeywell MTW
PROJECT NUMBER:11-110-060

STRATIGRAPHICS

R1 DATE:7/21/2011 TIME:9:20 AM
SOUNDING NUMBER:CPT-006 (CPTU-EC-S)




Depth (ft)

10

20

30

40

50

60

70

80

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT007

qc
FR CONE TIP
FRICTION RATIO END BEARING RESISTANCE
g (%) o (tsh 600
MEDIUM DENSE TO DENSE,
2.1 = SILTY SAND TO SANDY SILT
STIFF,
SILTY CLAY TO CLAY * (possible fill or disturbed soil)
67 -
STIFF,
SILTY GLAY TO CLAY *
1.8 .
132 13.1 VERY ST|524 SANDY CLAY TO SILTY CLAY *
VERY STIFF,
155 SILTY CLAY TO CLAY *
STIFF TO VERY STIFF,
SILTY CLAY TO CLAY *
297 &%
1346 o
—DENSE,
36'2 SAND TO Slmskg‘ .
416 48 o i 1848
43y ~VERY STIFF TO HARD, SANDY CLAY TO SILTY CLAY *
27 —— . MEDIUM DENSE, SAND TO SILTY SAND
45. ~——__HARD,
&g GRAVELLY CLAYEY SAND TO GRAVELLY SANDWSILT
47.9 N ) |
07 492 VERY DENSE, SILTY SAND TO SANDY SILT &7
ls13 3 VERY STIFF, SILTY CLAY TO CLAY *
) i HARD, ‘
538 SANDY CLAY TO SILTY CLAY **
) ¢ STIFF, ‘
55.8 | | SILTY CLAY TO CLAY * e ‘
591 | | 1447
623 | ! 1613
628 . - q R N L
VERY STIFF,
. SILTY CLAY TO CLAY * i
0% WITH SANDY SEAMS AND LAYERS@
687 . e85 . 84
) - _VERY STIFF TO HARD, SANDY CLAY TO SILTY CLAY **
170.9 S £ )
719 m———— HARD, 1238
GRAVELLY CLAYEY SAND TO GRAVELLY SANSY SILT
0

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

~ PROJECT NAME:Honeywell MTW
PROJECT NUMBER:11-110-060

STRATIGRAPHICS

fs
FRICTION SLEEVE
RESISTANCE
(tsf)

EC
SOIL ELECTRICAL
CONDUCTIVITY
?0.5 e JUSIT) - 20054
MOIST FO-Wi
: 369.4
359.4
S 3494
140.0 . |
s 339.4
3294
319.4
1309.4
—— - '299.4

Latitude: 37.16957 Longitude: -88.75971 EL (ft): 379.4

R1 DATE:7/23/2011 TIME:2:41 PM

SOANLING NUMBEFSGPT 017 [GPIUECS)

Elevation (ft)




Depth (ft)

10

20

30

50

70

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT008

qc
FR CONE TIP
FRICTION RATIO END BEARING RESISTANCE
L (%) L] o sh 600
" VERY STIFF TO HARD,
- GRAVELLY SANDY CLAY TO GRAVELLY SILTY CLA
P 4 ~ VERY STIFF,
SANDY CLAY TO SILTY CLAY *
96 448
10.7
VERY STIFF,
SANDY CLAY TO SILTY CLAY *
195 | 17
202 N 4
~ DENSE, SILTY SAND TO SANDY SILT
221 s
- DENSE WPVERY DENSE,
SAND TO SILTY SAND~
26.1 o 1619
; .
20 “ o
294 293 HARD, GRAVELLY CLAYEY SAND TO GRAVELLY SANRWLT !
30.2 S M,k VERY STIFF, SILTY CLAY TO CLAY *
/ERY DENSE,
27 _ GRAVELLY-SILTY SAND TO CLAYEY GRAVELLY SAND at
e HARD.-GRAVELLY SANDY CLAY TO GRAVELLY SILTY CLA
364  VERY DENSE, GRAVELLY SILTY SAND T, LAYEY GRAVELLY SAND
363 %6
378 | E—
: _ag4 | VERY STIFF, SILTY CLAY TO CLAY * )
139.8 B, 1 VERY STIFF, SANDY SILT TO CLAYEY SILT @'
STIFF,
, CLAYEY SILT TO SILTY CLAY
425 Gazg | i R
. = 7 VERY STIFF,
P SILTY CLAY TO CLAY *
| 39 VERY STIFF, o
| SILTY CLAY TO CLAY *
1483 > B -
! ’ HARD,
— - SANDY CLAY TO SILTY CLAY **
- - " DENSE TO VERY DENSE,
528 SAND TO SILTY SAND g 100
| .
| 561 §
593
613 5 »
621 VERY DENSE, P
SAND TO SILTY SAND
0

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

PROJECT NAME:Honeywell MTW
PROJECT NUMBER:11-110-060

STRATIGRAPHICS

fs EC
FRICTION SLEEVE SOIL ELECTRICAL

RESISTANCE CONDUCTIVITY

) L. s
MOIST TO WET

1

355.1

345.1

= ~335.1

325.1

315.1

) ) 305.1

2951

- & ~-1285.1

o)

Latitude: 37.16905 Longitude: -88.75952 EL (ft): 365.1

Elevation (ft)

R1 DATE:7/21/2011 TIME:12:41 PM
'SOUNDING NUMBER:CPT-008 (CPTU-EC-S)




CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT009

Depth (ft)

10

20

30

60

70

80

FR
FRICTION RATIO

8 (%)

qc
CONE TIP
END BEARING RESISTANCE

(tsf)

~ DENSE, SANDY GRAVEL TO GRAVELLY SAND

STIFF TO VERY STIFF,
SANDY CLAY TO SILTY CLAY *

346

197

27.4

STIFF TO VERY STIFF,
SILTY CLAY TO CLAY *

£36

1332

= VERY DENSE,
GRAVELEY SILTY SAND TO EY GRAVELLY SAND

 VERYDENSE,
~ SANDY GRAVEL TO SILTY GRAVELLY SAND

356

STIFF TO VERY STIFF,
SANDY SILT TO SANDY CLAY

392

GRAVELLY SIL

VERY DENSE,
Y SAND TO CLAYEY GRAVELLY SAND

410

432

TO HARD, SANDY CLAY TO SILTY CLAY *

VERY STIFF,
SANDY CLAY TO SILTY CLAY *

STIFF,

SILTY CLAY TO CLAY * .1086

STIFF TO VERY STIFF,
SILTY CLAY TO CLAY *

1292

@

HARD,
ANDY CLAY TO GRAVELLY SILTY C%'
L]

1475
P Sl

HARD, GRAVELLY CLAYEY SAND TO GRAVELLY SANDY SILT

VERY DENSE,

GRAVELLY SILTY SAND TO CLAYEY GRAVELLY SAND

* Indicates lightly overconsolidated soil

** Indicates heavily overconsolidated or cemented soil

600

fs EC
FRICTION SLEEVE SOIL ELECTRICAL
RESISTANCE CONDUCTIVITY
t
(tsf) 0 ) i (uS/cm) i i 2001973.6
1.4 e
MOIST TO WET-
1363.6
= 353.6
a it 1343.6
) 333.6
13236
I
13136
303.6
8 293.6

Latitude: 37.16954 Longitude: -88.75857 EL (ft): 373.6

PROJECT NAME:Honeywell MTW
PROJECT NUMBER:11-110-060

STRATIGRAPHICS

R1DATE:7/21/2011 TIME:3:32 PM
SOUNDING NUMBER:CPT-009 {CPTU-EC-S)

Elevation (ft)




CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT010

Depth (ft)

10

20

30

50

60

70

80

fs EC
FRICTION SLEEVE SOIL ELECTRICAL
RESISTANCE CONDUCTIVITY
L L hen) 20%%1.6
MOIST TOWET
_ 13716
= 361.6

351.6

3416

13316

3216

qc
FR CONE TIP
FRICTION RATIO END BEARING RESISTANCE
8 (A L (tsf) 600
s ~VERY STIFF TO HARD, GRAVELLY SANDY CLAY TO GRAVELLY SILTY CLAY **
[ = STIFF TO VERY STIFF, }
SILTY CLAY TO CLAY *
68 <~ 68| 445
& T B MEDIUM DENSE, SILTY SAND TO SANDY SILT
- VERY STIFF,
98 SANGPELAY TO SILTY CLAY *
131 &
165 | 3
177 -
IFF,
19.6 smvféiv TO CLAY *
120.5° .
- VERY STIFF,
29 SILTY 3\;4\/ TO CLAY *
26.2 8"
29.4 &
327 54
338 ¢
= , HARD,
- 359 GRAVELLY CLAYEY SAND TO GRAJASLLY SANDY SILT
%88 392 i 1625
HARD, L4
~SANDY CLAY TO SILTY CLAY **
. WITH SANDY SILT SEAMS AND LAYERS &
434 N =
: - VERY DENSE,
457 GRAVELLY SILTY SAND TO CLAYEY GRAYRILY SAND
~hard, clayey layer @46.7
49.0 1101
- ®
i “"HARD, SANDY SILT TO SANDY CLAY
T 554 "DENSE TO VERY DENSE, EEY
SILTY SAND TO SANDY SILT
574 . _ - . - :
B 58.9 f VERY STIFF, 1230
SANDY SILT TO CLAYEY SILT @
5’62.1 - possible loose, silty sand layer @60.7 1365
629 o et
—> ~VERY-DENSE,
65.4 GRAVELLY SILTY SAND TO CLAYEY GRAVELEXsSAND
WITH HARD, SANDY SILT TO SANDY CLAY! ERS
686 ) VERY DENSE, 1135
GRAVELLY SILTY SAND TO CLAYEY GRAVELLY SAND
75 ; ¢
| o el G —
T DENSE TO VER&NSE,
SAND TO SILTY SAND
818 1291 0

* Indicates lightly overconsolidated soil ®

** Indicates heavily overconsolidated or cemented soil

PROJECT NAME:Honeywell MTW
PROJECT NUMBER:11-110-060

311.6

—-301.6

Latitude: 37.17037 Longitude: -88.75938 EL (ft): 381.6

Elevation (ft)

STRATIGRAPHICS

R1 DATE:7/25/2011 TIME:11:24 AM
SOUNDING NUMBER:CPT-010 (CPTU-EC-S)




Depth (ft)

10 -

20

30 -

50 -

60

70

80

FR

FRICTION RATIO

%

qc
CONE TIP
END BEARING RESISTANCE
(tsf)

600

| VERY DENSE,- GRAVELLY SILTY SAND TO CLAYEY GRAVELLY SAND

4.7

VERY STIFF,
SANDY CLAY TO SILTY CLAY **

83

20.2

283

1320

34.4

. 198

VERY STIFF,
SANDY SILT TO SANDY CLAY
STIFF TO VERY STIFF,
SANDY CLAY TO SILTY CLAY *

s’
VERY STIFF,
SILTY CLAY TO CLAY *

91

- 285

e Y DENSE,
GRAVELLY SILTY SAND TO.CLAYEY GRAVELLY SAND

w82

VERY DENSE, SAND TO 's"WwfsANb

37.7

e HARD,
GRAVELLY CLAYEY SAND TO GRAVELLY SANDY SILT

= 1303
o ®

~VERYDENSE,

GRAVELLY SILTY -SAND TO CLAYEY GRAVELLY SAND; 354
‘ VERY STIFF, ®
SILTY CLAY TO CLAY *

1164
®

STIFF,
CLAYEY SILT TO SILTY CLAY
.1288

VERY STIFF, @°°
SILTY CLAY TO CLAY *

~———VERY-DENSE,
GRAVELLY SILTY SANDjO CLAYEY GRAVELLY SAND

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT011

fs EC
FRICTION SLEEVE SOIL ELECTRICAL
RESISTANCE CONDUCTIVITY
(s 0 (uS/cm) 2009
MOIST TO WET
363.2
= 332
3432
333.2
13232
N 1313.2
1303.2
1
g 293.2

 PROJECT NAME:Honeywell MTW
PROJECT NUMBER:11-110-060

Latitude: 37.16947 Longitude: -88.75774 EL (ft): 373.2

R1 DATE:7/25/2011 TIME:6:42 PM

STRATIGRAPHICS  souNDING NUMBER:CPT-011 (CPTU-EC-S)

Elevation (ft)




Depth (ft)

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT012

20 -

30

50

60

70

80

FR

FRICTION RATIO

(%)

qc
CONE TIP
END BEARING RESISTANCE

(tsf)

FRICTION SLEEVE
RESISTANCE

VERY'QERS'E', 'GRAVELLY SILTY SAND TO CLAYEY GRAVELLY SAND

VERY STIFF,
SANDY CLAY TO SILTY CLAY **

25.8
27.2
28.6

327

STIFF,
SAQSB CLAY TO SILTY CLAY *
—— DENSE TO VERY DENSE,
SAND To.ﬁ;gTY SAND

VERY STIF
SILTY CLAY TO®LAY *

DENSE, SILTY SAND TO SANDY SILT

STIFig~"
SILTY CLAY TO CLAY *

357

HARD,
" GRAVELLY SANDY CLAY TO GREVELLY SILTY CLAY *

L 259 |

VERY STIFF, SANDY CLAY TO gli.TY CLAY *

VERY STIFF, SILTY CLAY TO CLAY *

STIFF TO VERY STIFF+ SILTY CLAY TO CLAY *

VER A
GRAVELLY SILTY SAND TO CLAYEY GRAVEL{¥'SAND

o '.474

Very hard interface

fs EC

SOIL ELECTRICAL
CONDUCTIVITY

(tsf) . 0 (uSfcm) 2000,

~ MOISTTOWET

328.9
- mdi#t seam @12.0
- ﬁ\oist seam @14.7

-318.9

- < 308.9

-298.9

-288.9

278.9

268.9

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

258.9

Latitude: 37.16772 Longitude: -88.76129 EL (ft): 338.9

PROJECT NAME:Honeywell MTW
PROJECT NUMBER:11-110-060

STRATIGRAPHICS

R1 DATE:7/23/2011 TIME:5:41 PM
SOUNDING NUMBER:CPT-012 (CPTU-EC-S)

Elevation (ft)




Depth (ft)

10

20

30

40

50

60

70

80

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT013

ND TO SANDY SILT

qc
FR CONE TIP
FRICTION RATIO END BEARING RESISTANCE
8 (%) o )]
| DENSE, SANDY GRAVEL TO GRAVELLY SAND
e S o S " (Gravel
VERY STIFF,
SANDY SILT TO SANDY CLAY
6.3 6.6 S é)zo
i VERY STIFF % HARD, SANDY SILT TO SANDY CLAY
) VERY STIFF,
102 b SANDY GgR? TO SILTY CLAY *
14 STIFF, SILTY CLAY TO CLAY *
128 : MEDIUM DENSE, SILTY,
o ol STIFF TO VERY STIFF,
| "y i © INTERLAYERED SILTY SAND AND SANDY CLAY
! = = N s ~ VERY DENSE,
SILTY SAND TO SANDY SILT
19.0 L e
192 VERY DENSE,
GRAVELLY SILTY SAND TO CLAYEY GRAVELLY SAND
23.0
27.3 275

s T
ey Very hard interfal

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

ILTY CLAY TO CLAY *

PROJECT NAME:Honeywell MTW
PROJECT NUMBER:11-110-060

fs EC
FRICTION SLEEVE SOIL ELECTRICAL
RESISTANCE CONDUCTIVITY
(tsf) ?QJ (uS/cm) 2009, 4
.= MOISTTOWET

3271

= 3174

307.1

2971

2871

2771

2671

Latitude: 37.16863 Longitude: -88.76257 EL (ft): 337.1

R1DATE:7/23/2011 TIME:4:52 PM
SOUNDING NUMBER:CPT-013 (CPTU-EC-S)

Elevation (ft)




Depth (ft)

qc fs EC

FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
0
0 8 %) 0 (tsf) 600 (tsf) 0 _ (uslem) 2009,
: STIFF TO VERY STIFF, e
b > - SANDY CLAY TO SILTY CLAY * WITH SOME DEBRIS Tl S
35 oapl e 450 3
‘ . * HARD, ‘
; K “_GRAVELLY SANDY CLAY TO GRAVELLY SILTY CLAY **
5 6.7 &*
| 9.9 5 79 ‘
10 103 o S— 3 — ) 336.6
T ARD, :
155 GRAVELLY CLAYEY SAND TO GRAVELLY SANDY SILT
150 )
16.8
117.9 - ' -
| 19.8 - i
2 507 GRAV?LLY SI_I;TT’SAFTJZIVD TO CL YE‘@QAVEL‘LY SAND ) z 4266
— | e HARD, B i
228 ; __GRAVELLY SANDY CLAY TO GRAVELLY SILTY CLAY ** - £
| - 233 1753 .
| e ' STIFF TO VERY STIFF, [ ]
: SILTY CLAY TO CLAY *
258 266 1086 : =
f ] STIFF, ® =l
f SILTY CLAY TO CLAY * :
29.1 L L ‘ =
30 306 VERY STIFF TO HARD, SILTY CLAY @7¢LAY * e iiee
¢ VERY STIFF, SANDY CLAY TO SILTY CLAY * T
1327 i 1456 - -
“—____ VERY DENSE, ® — . —_—
e SILTY SAND T@ SANDY SILT
358 _ 361 B s ¢ e <
- " ——HARD, GRAVELLY CLAYEY SAND TO GRAVELLY SANDY St € i
37.9 [ e o - "
38.8 . LOOSE, SILTY SAND TO SANDY SILT S ] ==
w 02 3 ; HARD, 'SANDY SILT TO SANDY CLAY g e = —
, : VERY DENSE, - s
, SAND TO SILTY SAND _
4341 78 . ‘
' - hard interface @43.5 |
50 296.6
| é
60 - i 1286.6
|
70 276.6
80 —— e — - - 1266.6

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

Latitude: 37.17159 Longitude: -88.76010 EL (ft): 346.6

PROJECT NAME:Honeywell MTW

R1 DATE:7/22/2011 TIME:12:38 PM
PROJECT NUMBER:11-110-060 - STRATIGRAPHICS  s0UuNDING NUMBER:CPT-014 (CPTU-EC-S)

Elevation (ft)




Depth (ft)

10

20

30

50

60

70

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT015

FR

FRICTION RATIO

(%)

qc
CONE TIP
END BEARING RESISTANCE

(tsf) 600

fs
FRICTION SLEEVE
RESISTANCE
(tsf)

LOOSE TO MEDIUM DENSE, SILTY SAND TO SANDY SILT

=)

N oo A
® won

120

16.0

234

30.0

321
33.2

35.9

388
405

1218

STIFF,
SILTY CLAY TO CLAY *

57

85 F SILTY CLAY TO CLAY *

T MEDIUM DEN®E TO DENSE, SILTY SAND TO SANDY SILT

VERY STIFF, SILTY CLAY TO CLAY*

101

134

HARD,
SANDY CLAY TO SILTY CLAY ".1150'

— HARD, 811
~ GRAVELLY CLAYEY SAND TO MAVELLY SANDY SILT

VERY STIFF, ¢
SANDY CLAY TO SILTY CLAY *

s &

86

VERY DENSE, -GRAVELLY SILTY SAND TO CLAYEY GRAVELLY SAND 15

26.8

STIFF, -
SILTY CLAY TO CLAY *

1105
L J

J025

VERY STIFF,
SANDY CLAY TO SILTY gAY *
_——— DENSE, SILTY SAND TO SMNDY SILT
’ VERY STIFF,
i SANDY SILT TO SANDY CLAY
= HARD, 1030
'GRAVELLY SANDY CLAY TO GRAVELEY SILTY CLAY **

STIFF,
SILTY CLAY TO CLAY *

L

- hard interface @46.3

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

PROJECT NAME:Honeywell MTW
PROJECT NUMBER:11-110-060

STRATIGRAPHICS

6.4

EC
SOIL ELECTRICAL
CONDUCTIVITY

(uSfem)

DRY TO MOIST

_ MOISTTOWET

20‘0 43.8

3338

1323.8

313.8

303.8

1293.8

283.8

12738

263.8

Latitude: 37.17120 Longitude: -88.76064 EL (ft): 343.8

Elevation (ft)

 R1DATE:7/22/2011 TIME:2:16 PM

SOUNDING NUMBER:CPT-015 (CPTU-EC-S)




CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT016

qc fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
o 8 o) 0 (tsf) 600 (tsf) 0 (uS/em) 2000,
13 i LOOSE, SILTY SAND TO SANDY SILT = . —— - :
i SOFT TO FIRM, 1/
CLAY
| 83 - g7 & g . : , 66 .
‘ e | STIFF, - MOIST TO WET
T - SILTY CLAY TO CLAY * <
10 103 7 100 STIFF AIAVEY SILT TO SILTY CLAY ’ = b3
13 . b STIFF, SILTY CLAY TO CLAY * _ : g
| e - VERY STIFF TO HARD, =
e 133 — SANDY SIPFO SANDY CLAY
? STIF,
SILTY CLA\#HCLAY . .
) WITH SANDY LAYERS
195 - —199 | - B o '
20 i VERY s# iy 2032
217 o Ly _ SILTY CLAY TO CLAY * .
23.2 STIFF,
SILTY CLAY TO GBAY * .
257 Lo o | & S
26.5 - R VER&N§E, .
SANDY GRAVEL TO SILTY GRAVELLY SAND
%0 301 ;42 e o : 283.2
21 oy R —
330 - | HARD, SANDWCLAY TO SILTY CLAY * ;
STIFF, :
35.0 SILTY CLAY TO CLAY * ! - =
6.3 " DENSE, SILTY SAND TO SANDY SILT :
4.8 VERY DENSE, GRAVELLY SILTY SAND TO CLAYEY GRAVELLY SAND
= ] ) VERY STIFF, SILTY CLAY TOCLAY* e . e A =
= 40 (400 Lo - - ‘ . 2732 S
a - VERY DENSE, GRAVELLY SILTY-SAND TO CLAYEY GRAVELLY SAND : — g
o 141 I . e N ; i )
142.9 432 | _____ VERYSTIFF, SILTY CLAY TOCLAY* 1761 - i
VERY DENSE, SAND TO SILTY SAND ® )
|
|
{ 50 263.2
|
| |
\ |
60 253.2
70 12432
80 - | S . 6 SR . ) : o lp339
* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil
Latitude: 37.16997 Longitude: -88.76112 EL (ft): 313.2
PROJECT NAME:Honeywell MTW ST G CS R1 DATE:7/23/2011 TIME:12:53 PM
PROJECT NUMBER:11-110-060 Al RA T’ RAPH’ SOUNDING NUMBER:CPT-016 (CPTU-EC-S)




Depth (ft)

CPTU-EC-S LOG WITH LITHOLOGIC EVALUATION CPT017

10

20

50

60 -

70

80

' PROJECT NAME:Honeywell MTW

qc fs EC
FR CONE TIP FRICTION SLEEVE SOIL ELECTRICAL
FRICTION RATIO END BEARING RESISTANCE RESISTANCE CONDUCTIVITY
8 %) 0 ) . ;:T:f:: 600 (tsf) Oq  (Skom 200,
‘ SILTY CLAY TO CLAY * MOIST TO WET
34 | 83
4.4 o 7 ‘3 R
T SOFT,
66 =l ~ SILTY CLAY TOCLAY
DENSE,
SILTY SAND TO SANDY SILT
9.8 35 - moist seam @9.1
104 - ® n @ G
= i VERY STIFF TO HARD,
e e SAN[?(&LAYTO SILTY CLAY **
s 2 ' STIFF To VERY STIFF, SILTY CLAY TO CLAY *
< "~ STIFF TO VERY STIFF, ‘
163 SANDY CLAY TO SILTY CLAY7 :
176 1 o =
e ~ DENSE TO VERY DENSE, SILTY SAND TO SANDY SILT
197 196 &0 -
e STIFF TO VERY STIFF, p 332
- = SILTY CLAY TO CLAY *
228
J -
261 &
277 - A - - N
3= 205 | _— HARD, SANDY CLAY TO SILTY GLAY *
303 STIFF TO VERY STIFF, siLTY cLA®To cLay * == 322
== - VERY STIFF, =
e 28 SILTY CLAY TO CLAF™®
| o "HARD, N . -
! 259 GRAVELLY SANDY CLAY TO GRAVELLY SILTY CLAY =,
366 < e o ) bt 136.0 8
| . - B VERY DENSE, | -
‘ SAND TO SILTY SAND i |
. 312
424 &
. . o
457 Juon ) 481
302
292
282
= S - 5 i 272

* Indicates lightly overconsolidated soil
** Indicates heavily overconsolidated or cemented soil

Latitude: 37.16873 Longitude: -88.75928 EL (ft): 352.0

Elevation (ft)

STRATIGRAPHICS

PROJECT NUMBER:11-110-060

R1 DATE:7/23/2011 TIME:2:41 PM
SOUNDING NUMBER:CPT-017 (CPTU-EC-S)




