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EXECUTIVE SUMMARY

All ied Corporation's Metropolis Works has worked with the
Illinois Environmental Protection Agency and the u.s.
Environmental Protection Agency over the history of their
j oint existences to protect the environment. Most
specifically, with regard to wastewater discharges from the
facility, Allied Corporation has cooperated fully with the
regulatory agencies to minimize fluoride discharges to the
Ohio River. The wastewater treatment process, which was
approved by the regulatory agencies, involves the
precipitation of fluoride as a calcium fluoride sludge in
wastewater treatment settling ponds (surface impoundments)
built specifically for that purpose at the Metropolis plant.

Allied has continued to work with the regulatory agencies
through the passage and implementation of the Resource
Conservation and Recovery Act and its amendments, the
Hazardous and Solid Waste Amendments (HSWA) of 1984.
Allied's efforts have included complying with the RCRA
groundwater monitoring system requirements and other Interim
Status requirements for continued operation of the plant
including the submittal of a RCRA Part BPermit Application.

It is Allied's understanding that this Part B Permit may be
one of the first two land activity permits issued in the
State of Illinois. The Part B Permit Application
incorporates a closure plan which centers on the ultimate
recycling of the calciuin fluoride sludges and the clean
closure of the impoundments in approximately the year 2020.

currently, the ultimate status of the surface impoundments
depends upon the application of the Minimum Technology
Requirements as defined in the HSWA. It is Allied's
contention that the Metropolis surface impoundment design
and operation conform to the performance standards described
in section 3004 (0) (1) (A) of the HSWA ...

since u.s. EPA and Illinois EPA technical staff have
questioned the Metropolis impoundments' conformance with
Minimum Technology Requirements (even though HSWA does not
address the specific design of the Metropolis impoundments)
Allied has developed the enclosed complete application for a
section 3005 (j) (4) retrofitting variance. This variance
requires the owner or operator of a qualifying Interim
Status facility to demonstrate that there will be no
migration of hazardous constituents to surface water or
groundwater at any time in the future. Allied's intention
to pursue this variance was discussed with Region V and
Illinois EPA staff on 28 August 1986. This discussion is
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centered on a work plan developed by Allied and WESTON to
meet the requirements of the 3005 (j) (4) requirements as
identified in the "Interim Status Surface Impoundments
Retrofitting variances Guidance Document" dated July 8,
1986. Subsequent to this meeting, Allied made modifications
to the work plan based on suggestions from u.S. EPA and IEPA
staff. The work plan was implemented during Sept~mber and
october, 1986 and has resulted in the preparation of this
application.

In developing this variance request, Allied has analyzed and
evaluated the engineering design and operation of the
surface impoundments, conducted a waste characterization of
the liquids and the solids, initiated an analysis of the
compatibility of the waste with the liner and developed a
detailed description of the geology and hydrogeology of the
area beneath the impoundments.

The information and data resulting from these analyses were
incorporated in a numerical simulation of the migration of
impoundment fluids from a hypothetical leak in the flexible
membrane liner. The numerical model selected for this
analysis conformed both to the requirements described in the
retrofitting variance guidance document and to suggestions
offered by the u.S. EPA Region V staff.

The conclusions of this evaluation strongly support Allied's
contention that there is no potential for migration of
hazardous constituents to the groundwater or surface water
based on the design, operation, and location characteristics
of the impoundments at Metropolis, Illinois. .

The primary controlling factors restricting the migration of
fluids from the impoundments are the extremely low
permeability of the natural clay formation beneath the
impoundments and the effect of the waste to further reduce
the permeability of the soils.



SECTION 4

SITE GEOLOGY AND HYDROGEOLOGY

To meet U.S. EPA requirements for the "no migration"
exemption as defined in Section 4 of the Retrofitting
Variance Guidance document (EPA/530-SW-86-017) , a geologic
investigation was initiated at the Allied Metropolis Works
site. The focus of the investigation was to characterize the
unsaturated zone (vadose zone) below the settling ponds.
Detailed soil stratigraphic columns were developed and
numerous soil samples were obtained for geotechnical analysis
to provide the necessary data to perform a detailed
hydrogeologic analysis including the interaction between the
ponds and the underlying soils.

The following section on site geology and hydrogeology is
structured so as to provide the permit writer with the
following:

o Sufficient background information regarding
regional and local geology (primarily obtained from
the RCRA Part B Application, March 1985 -- Allied
Metropolis Works);

o All geotechnical data necessary to characterize the
unsaturated zone;

o Detailed analysis of potential flow characteristics
within the unsaturated zone on which to. base
numerical flow modeling;

o Description of an idealized
unsaturated zone incorporating
interpretations presented in
subsections.

section of the
all data and
the preceding

4.1 SITE SETTING

4.1.1 Topography and Physiography

Allied Metropolis Works is located approximately 1.5 miles
northwest of Metropolis, Illinois. According to the
Metropolis-Joppa, IL-KY quadrangle map (published by USGS),
the site is in the W 1/2, NE 1/4, and SE 1/4, NW 1/4 of
section 34, T.15S., R.4E., of Massac County. Refer to Figure
4-1 for the site location. The facility lies within the
northern edge of the Coastal Plains physiographic province
and beyond the southern extent of continental glaciation.
The deposits are typical of pro-glacial and glacial margin
environments showing the presence of outwash sands and
gravels, lake deposits consisting of silts and clays and
windblown loess. The unconsolidated sediments are underlain
by rocks that are Mesozoic-aged and younger.
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The site is approximately one-half mile northeast of the Ohio
River at an elevation between 370 to 380 MSL (Mean Sea
Level) . The river pool elevation is 290 MSL due to the
controls at Lock and Dam No. 53. The Allied Metropolis Works
is located on a bluff which is dissected by several ravines
that are approximately 30 to 40 feet deep, and are graded to
a narrow bench or terrace that is located approximately 30 to
50 feet above the Ohio River.

4.1. 2 Climatology and Surface Conditions

The Metropolis area has a continental climate typical of tee
southern Illinois region. Temperature maximums exceed 100 F
during two of every three summers and temperature minimums
drop below OOF during one of every two winters. Local
precipitation data was obtained from the. Paducah, Kentucky
Airport and from the Massac, Pope and Harden Tri-County Soil
Survey. The data is presented in Appendix F.2.

Precipitation is evenly distributed throughout the year, each
month generally having four to seven days during which
precipitation exceeds 0.1 inch. The wettest months are
January through June and the driest months are September and
October. Major droughts are infrequent. Summer
precipitation mostly occurs in short showers; however, a
single thunderstorm often produces more than one inch of
rain. Total annual precipitation averages approximately 46
inches. Using EPA publication 600/8-83-030, November 1983, a
potential evapotranspiration for the Metropolis area is
approximately 30 to 33 inches per year. Annual runoff is
estimated to be 15 to 20 inches per year.

The surface soil at the Allied Metropolis Works site is the
Weir silt loam which extends up to 2.5 feet below the
surface. It is generally a low permeability soil (0.2-0.6
inches per hour) and has an available water capacity ranging
from 0.20 to 0.25 inches per inch of soil. The slopes
surrounding the site range from 1 to 3 percent which,
combined with the low permeability, favor sheet runoff.

4.2 SITE STRATIGRAPHY

The soils present at the facility are Pleistocene-aged
sediments and consist of the following stratigraphic units:

o Cahokia Alluvium - Recent river deposits which are
derived from erosional processes up to the present
time. Typically , it is comprised of a poorly­
sorted sand, silt or clay and has localized sandy
gravel deposits.

o Carmi Member of the Equality Formation
Predominantly quiet-water lake sediments consisting
of well-bedded silts and clays.
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o Mackinaw Member of the Henry Formation - Glacial
outwash from former valley trains. Generally a
well-sorted sand or gravel with localized clay or
silt deposits.

o Peoria Loess and Roxanna silt - Windblown silt with
local lenses of fine-grained sand.

The bluff on which the site is located is composed of the
Carmi Member of the Equality Formation. Directly underlying
this formation is the Mackinaw Member of the Henry Formation.
This deposit is exposed along the face of the bluff down to
the remnant terrace. The youngest deposits which overlie the
face and top of the upper bluff are the windblown Peoria
Loess and Roxanna silt (Figure 4-2) .

The bedrock underlying the alluvial Pleistocene sediments are
the Cretaceous-aged McNairy Sandstone (Figure 4-3). The
sandstone is poorly to moderately indurated and is typically
white to light gray in color. The McNairy Sandstone is
approximately 150 to 200 feet thick in the vicinity of the
site. A black, lignitic shale or siltstone underlies the
sandstone sediments and can be as much as 70 feet thick.
Mississippian-aged st. Louis Limestone unconformably
underlies the Cretaceous rocks. The cretaceous formations
are eroded and thin out approximately 10-20 miles inland from
the site, exposing the Mississippian rocks (Geologic Map of
Illinois, 1967; Handbook of Illinois Stratigraphy, Bulletin
95,1975).

Several hydrogeologic and geotechnical investigations have
been performed in the past seven years at the Allied
Metropolis Works' plant. Wells and soil borings have been
installed which provide sufficient information to map the
soil stratigraphy below the site. According to these data,
80 to 90 feet of unconsolidated Pleistocene sediments overlie
the McNairy Sandstone in the vicinity of the site.
Cross-sections have been developed from past reports.
Recently, two more sections have been prepared. Refer to
Figure 4-4 through 4-6, for location of borings and detailed
cross-sections. These sections include data obtained in
September 1986 along with other borings made in the past
seven years. The information obtained in the most recent
investigation was focused on the soils of the Carmi Member of
the Equality Formation, the uppermost unit, down to
approximately 40 to 45 feet below the surface. The soils
encountered were generally, bedded silty clays and clayey
silts with occasional clayey to silty sand lenses. These
sediments are derived from low energy or quiet-water lake
environments. Field observations also note that iron
staining was present in the bedded sediments which is due to
weathering processes and is reflective of unsaturated soil
conditions.

4-4
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According to previous borings, the Carmi Member is 20 to 55
feet thick (approximately between 375 feet and 344 feet above
MSL) . According to the detailed, stratigraphic
cross-sections prepared from earlier studies, it appears that
the bedded sediments tend to thin out towards the Ohio River.
Included in the Carmi Member are windblown (eolian) Peoria
and Roxanna silts. These sediments may be as much as 20 feet
thick although the silt deposits were not encountered in the
most recent borings. Generally, the windblown silt deposits
thicken away from the bluffs, toward Highway 45.

Four borings penetrated the Mackinaw Member of the Henry
Formation between 20 to 40 feet below g~ade. It is composed
of well-sorted (poorly-graded) sand and silty sand with
occasional gravel. There are occasional silty clay layers
within the Mackinaw Member, that are both localized and
extensive in the vicinity of the site. The outwash sands of
the Mackinaw Member are also bedded, reflecting paleo
drainage systems in the pro-glacial environments. This unit
is typically 35 to 65 feet thick below the facility. The top
of the Mackinaw Member is approximately 344 feet above MSL in
the vicinity of the Allied Plant. The Mackinaw Member also
tends to thin out towards the Ohio River due to ongoing
erosion. Along the river, Recent Cahokia Alluvium is present
and most likely overlies the Cretaceous-aged rocks.

The wells at the site indicate that sandstone bedrock is
present below the Pleistocene sediments. The bedrock, which
is the McNairy Sandstone, is flat-lying in the Metropolis
area and occurs at depths of 80 to 90 feet below the surface
(approximately 290 feet above MSL). As mentioned earlier, a
lignitic shale unit, referred to as the Levings Member, is
approximately ·70 feet thick and underlies the upper
sandstones. A lower sandstone unit occurs below the Levings
Member, giving the Cretaceous rocks a total thickness of 130
to· 160 feet. The Mississippian-aged st. Louis Limestone
underlies the lower sandstone unit. Well data indicates the
limestone is more than 80 feet thick in the Metropolis area.

4.3 GROUNDWATER OCCURRENCE AND FLOW

4.3.1 Water Table Conditions

A summary of depth tq groundwater readings for on-site
monitor wells is given in Table 4-1. Well construction data
indicates the water level to be within the screened interval.
Relating this information to the stratigraphy of the area as
discussed in section 4.2, it is apparent that the water
table, or phreatic surface, occurs within the sandy deposits
of the Mackinaw Member of the Henry Formation. This
observation is also consistent with water level readings
recorded in on-site borings performed in 1979, 1981, and
1982.
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TABLE 4-1

GROUNDWATER ELEVATION DATA
INTERIM STATUS MONITORING WELLS

Well Construction Data

Upgradient
We 11 Gl 0 1

=======--=

Downgradient Wells
GI02 GI03 GI04

======== =====~= ========

Top of Casing
Top of Screen
Bottom of Screen

Groundwater Elevations

377.53
319.38
294.38

363.52
320.64
295.64

367.91
323.95

·298.95

372.49
327.99
302. $'9

June 1982
September 1982
December 1982

March 1983
Hay 1983tt
August 1983.
September 1983
Nov em be r 1983
December 1983

February 1984
May 1984
August 1984
November 1984

*318.2 310.5 310.9 310.5
317.3 306.3 306.6 307.0
316.2 303.9 304.3 <304.9

317.8 310.5 310.8 311 .0
321.3 325.2 325.1 324. C;'
320.2 307.1 307.6 308.2
317.4 306.3 306.6 307.0
317.8 304.5 304.8 305.3
318.2 311 .3 311 .6 311 .6

318.0 308.5 308.9 30~:. <;-
321.2 320.4 320.3 320.1
321.4 309.9 310.2 310.7
318.4 306.5 306.7 :;:06.6

* This elevation was determined on March 12, 1982 to satisfy the
requirements for issuance of an operating permit by the
Department of Land/Noise Pollution Control for the Calcium
Fluoride Recovery ponds.

Temporary flow reversal in the uppermost aquifer. Flood levels
in the Ohio River reached Elevation 332.5 feet (MSL).
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Recharge to the water table aquifer generally occurs through
percolation of rain water through the silty soils. Discharge
is generally from the aquifer into the Ohio River, however in
lower elevations, water actually flows downward in an
intermediate flow system recharging the underlying upper
McNairy Sandstone aquifer (refer to Appendix F.l).

4.3.2 Underlying Aquifers

Three deeper aquifers are noted below the Allied site. The
first is the McNairy Sand of Cretaceous Age, the second is
the lower McNairy Sand of Cretaceous Age and the third is the
st. Louis Limestone of Mississippian Age.

Four deep wells exist on site which supply water to the
plant. Water level recorded on well logs from these
boreholes show the McNairy Sand to be an unconfined aquifer
in direct hydraulic connection with the water table aquifer
in the Mackinaw Member of the Henry Formation.

There are deep wells on the site which penetrate the
Cretaceous sandstones and the Mississippian limestones. The
well logs indicate that both the lower McNairy Sand and the
st. Louis Limestone are confined and considered hydraulically
independent of the shallower unconfined aquifers (see
Appendix F .1) . The lower McNairy Sandstone is effectively
confined by the fairly impermeable Levings Member and the
crevassed zones of the st. Louis Limestones are confined by
dense cherty zones near the top of that formation.

4.3.3 Groundwater Flow Conditions

A water table contour map has been developed from water
levels recorded at the various monitor well locations (Figure
4-7) . The water table slopes from northeast to ~outhwest

with flow directions ranging from S50 0 W. To S55 W. The
gradient ranges from .00049 to .0071 ft/ft.

To estimated groundwater flow velocities, Darcy's Law is
applied using the following equation: .

v=ki Where, V = Average linear velocity
Ne k = Hydraulic conductivity

i = Hydraulic gradient
Ne = Effective porosity.

The hydraulic conductivities for tEy Mackinaw Member of the
·Henry Fo~ation range from 1 x 10 em/sec (2.8 ft/day) to
2.2 x 10- em/sec (56.7 ft/day) (see Appendix F.l). Typical
porosity values for fine sand are estimated from the
literature to range from 40 to 50 percent (Bouwer, 1978).
Due to the dense and silty nature of the soil, a value of 40
percent is believed representative of site conditions.
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Using the above values, a range of horizontal groundwater
flow velocities for the water table aquifer is estimated to
be from 0.0034 ft/day to 1.0 ft/day. The variation in flow
rate is therefore strongly related to the hydraulic gradient
which is greatly affected by seasonal water table
fluctuations. Using average water levels recorded for a two
year period (1982 to 1984) from on-site monitor wells, an
average annual gradient is approximated to be 0.0044 ft/ft.
The resulting average annual flow rate therefore ranges from
0.031 ft/day to 0.62 ft/day.

The historical groundwater level data from the Metropolis
plant monitor wells indicates that temporary flow reversals
occur within the water table aquifer on a periodic basis.
The flow reversal is associated with the occurrence of flood
conditions in the Ohio River. The duration of reversal
events generally ranges from 10 to 34 days however a series
of multiple events may extend the flow reversal for up to 58
days (refer to Appendix F.1).

4.4 HYDRAULIC AND ENGINEERING PROPERTIES OF THE
UNSATURATED ZONE

4.4.1 General

In September 1986, WESTON performed five soil borings using a
five-foot split-barrel sampler. Samples were obtained on a
continuous basis to obtain a detailed stratigraphy of the
soils underlying the ponds at the Allied Metropolis site.
The borings penetrated the Carmi Member of the Equality
Formation with depths ranging from 32.5 to 50.0 feet below
grade. shelby tube samples were used to obtain undisturbed
soil samples at predetermined depths, using the data on the
boring logs. Each borehole was offset approximately five
feet or less from the original borehole for the Shelby tube
samples. Soil samples were sent to the Patrick Engineering,
Inc. laboratory in Glen Ellyn, Illinois and the Earth
Resources Technology Laboratory in Garden Grove, California
for geotechnical analysis. The samples were analyzed for
grain size distribution, moisture content, density, Atterberg
Limits, triaxial permeability (horizontal and vertical),
cation exchange capacity (CEC) and unsaturated flow
characteristics.

4.4.2 Grain Size Distribution

To classify the soil types present below the settling ponds,
grain-size distribution analyses were performed on Shelby
tube samples. A total of 16 grain-size analyses were
performed using ASTM D-422-63 procedures. A hydrometer was
used in conjunction with the standard sieves to quantify the
silt and clay fractions. Analytical results are summarized
in Table 4-2 and presented in graph form in Appendix E.l.
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Based on results of the geotechnical testing, the predominant
soil types immediately underlying the ponds are silty clays
and are designated as CL in the Unified Soil Classification
system (silty clay loam, silt loam or sandy clay loam using
the U. S. Department of Agriculture classification system).
The grain size distribution data indicates that the silty
clay soils from the Carmi Member have 0 to 3 percent gravel
2 to 48 percent sand and 52 to 98 percent silt/clay
combinations. For the Shelby tUbes which penetrated the
Mackinaw Member, soils were classified as silty sand (SM) had
75 to 83 percent sand and 17 to 25 percent silty-clay
combinations.

4.4.3 Moisture Content

Moisture content of the soils were obtained in order to
determine the degree of soil saturation. Samples were taken
from the Shelby tUbes for representative moisture
characteristics of the soils underlying the ponds. There
were a total of 21 moisture content analyses performed on 15
separate soil samples using ASTM 0-2216-80 procedures. Five
duplicates were taken from various samples. The results-of
these duplicates demonstrate the consistency in moisture
content values. The data is summarized in Table 4-2 and
detailed in Appendix E.1.

The moisture content data indicate a range of moisture
contents between 6.3 and 25 percent under field conditions.
By calculating the saturated moisture contents for each
sample, the degree of saturation can be measured. Table 4-3
summarizes moisture and density data and includes the
calculated degree of saturation (all values below 100 percent
are considered unsaturated). According to these values, the
soils of the Carmi Member and the upper portion of the
Mackinaw Member are unsaturated. The values typically
decrease with depth within the Carmi Member and in zones of
higher sand content. Sandy soils (SM) from the Mackinaw
Member show a much lower moisture content than the clayey
soils (CL) of the Carmi Member.

4.4.4 Atterberq Limits

The Atterberg Limits are used for determining the 1 iquid
limit and plasticity index of soils. These are used to
classify soils in the Unified Soil Classification System.
Tests were performed on selected Shelby tUbe _samples using
procedures in accordance with ASTM 0-4318 guidelines. The
results of analyses are summarized in Table 4-2.

A total of fourteen Atterberg_ Limit analyses ~ere performed.
The results of the Atterberg Limits confirm the field
classifications based on field observations and grain size
distribution results. As discussed earlier, most of the
soils encountered in the Carmi Member-are classified as silty
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TABLE 4-3 SUMMARY OF DATA USED TO CALCULATE DEGREE OF SATURATION
ALLIED METROPOLIS WORKS

SOLIDS SAT FIELD
BORING SAMPLE DEPTH DRY BULK DENSITY DENSITY SOLIDS POROSITY MOISTURE MOISTURE SATURATIO
NUMBER NUMBER IN FEET PCF G/CC G/CC % % % % %
===================================================================================================
SB-1 3 22.5-25.0 119.9 1.92 2.65 72.4 27.6 14.4 12.3 85.5
SB-1 4 29.0-30.0 109.3 1. 75 2.65 66.0 34.0 19.4 12.7 65.3

SB-2 1 8.0-9.4 98.8 1.58 2.65 59.7 40.3 25.5 25.0 97.9
SB-2 5 24.0-25.8 106.3 1.70 2.65 64.2 35.8 21.1 18.5 87.8

-l> SB-2 6 34.0-36.3 113.1 1.81 2.65 68.3 31.7 17.5 14.7 83.9
I
I-'
---J SB-3 3 12.0-13.3 104.2 1. 67 2.65 62.9 37.1 22.2 18.8 84.5

SB-3 4 20.0-21.4 109.1 1. 75 2.65 65.9 34.1 19.6 11.1 56.8

SB-4 1 11.5-13.5 105.6 1. 69 2.65 63.8 36.2 21.4 20.0 93.2
SB-4 1 11.5-13.5 101.8 1. 63 2.65 61.5 38.5 23.7 20.8 87.9
SB-4 3 17.0-19.0 107.8 1. 72 2.65 65.1 34.9 20.2 18.6 91.9
SB-4 5 27.3-28.7 107.1 1. 71 2.65 64.7 35.3 20.6 13.0 63.0
SB-4 6 37.0-39.0 102.7 1. 64 2.65 62.0 38.0 23.1 13.9 60.1

SB-5 1 20.0-22.0 108.0 1. 73 2.65 65.2 34.8 20.1 19.4 96.4
SB-5 1 20.0-22.0 106.9 1. 71 2.65 64.5 35.5 20.7 19.2 92.6
SB-5 2 2~.1-24.3 102.1 1. 63 2.65 61.6 38.4 23.5 20.9 89.0
SB-5 2 22.1-24.,3 102.1 1.63 2.65 61.6 38.4 23.5 21.9 93.3
SB-5 5 3~.8-37.4 108.0 1. 73 2.65 65.2 34.8 20.1 16.0 79.5
SB-5 6 4 1 .0-48.2 102.4 1.64 2.65 61. 8 38.2 23.3 6.3 27.0

Note: All analyses were performed on undisturbed Shelby tube samples.
A degree of saturation less than 100% indicates that the soil is not saturated.



clays (CL) with occasional silty sand (SM) or clayey sand
(SC) deposits.

4.4.5 Total Organic Matter

Total organic matter (TOM) tests were performed on sixteen
selected Shelby tube samples to determine the weight
percentage of moisture, ash and organic matter in the soil.
Total organic matter tests were performed in accordance with
ASTM 0-2974 procedures. Samples were placed in a muffle
furnace for 24 hours to determine the organic content which
is done by comparing samples on a before and after weight
basis. Total organic matter results are summarized in Table
4-2.

Reviewing the data reveals the total organic contents to
range from 0 to 6.1 percent.

4.4.6 Triaxial Permeability - Distilled Water Permeant

To characterize the permeability and hydraulic- conductivity
of the soils beneath the impoundments, triaxial permeability
tests were performed on undisturbed Shelby tube samples from
depths of 8 to 48 feet below grade. The testing was
performed in accorda!lce with U. S. Army Corps. of Engineers
procedures defined in Manual EM-1110-2-1906. A total of 16
vertical permeabilities were measured. In addition,
horizontal permeabilities were also measured for five samples
corresponding to the elevation of the pond bottoms.
Comparison of the vertical and horizontal permeabilities from
the same sample were.used to quantify the anisotropic ratio
of the Carmi Member clays. To determine the horizontal
permeability, a core was carefully trimmed to approximate the
sample size used for vertical permeability. (Sample sizes
were typically 2 to 3 inches in height and 1.4 to 2.9 inches
in diameter, however horizontal cores were generally slightly
smaller). The sample core was then stood on end and analyzed
using the procedures described above. The permeability data
is summarized in Table 4-2. All test and QA/QC procedures
are detailed in Appendix E.2.

The majority of the permeability analyses were performed on
samples obtained from the silty clays of the Carmi Memberb
Vertical permeabilities were found _~o range from 1.4 x 10­
em/sec (1.45 ft/yr) to 2.5 x 10 em/sec (0.025 ft/yr).
vertical permeabilities on t_~ sandier soils of the Mackinaw
Me~er ranged from 3.9 x 10 cm/sec (393.6 ft/yr) to 3.7 x
10 cm/sec (3.83 ft/yr). - _- -

Horizontal permeabilities of_fhe--fivesamples tested _-were­
fou~d to range from 5. 6x 10 cm/sec (0.58 ft/yr) to 5.5 x
10- em/sec (0.057 ft/yr). comparing horizontal - to vertical-­
permeabilities (Kh/Kv) it is evident-that the horizontal flow
vector is greater than the vertical flow component in all the
tested samples except sample SB2-1. The ratio of Kh/Kv was
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found to range from 1.57 to 23.3 suggesting that for every 1
em water migrates vertically through the clays, it may
migrate up to 23 em horizontally along the thin silty fine
sand seams.

The primary cause for anisotropy on a small scale is due to
clay mineral orientation in unconsolidated sediments. Core
samples of clays seldom show horizontal to vertical
anisotropy greater than 10: 1, and is usually less than 3: 1
(Freeze-Cherry, 1979). On a larger scale, however, it can be
shown that there is a relationship between layered
heterogeneity and anisotropy (Maasland, 1957; Marcus and
Evenson, 1961).

4.4.7 Triaxial Permeability -- Pond Water Permeant

To determine the effect of actual pond water on soil
permeability and constituent transport, two samples (8B4-5
and 8B2-6) were tested for hydraulic conductivity using Pond
E water as a permeant. Pond E water was selected as the
permeant as this water is believed to be representative of
the five ponds.

The soil classification for 8B4-5 is a ~~lty sand (8M). The
same sample showed a Kv of 3.7 x 10 em/sec using the
distilled water as a permeant. Approximately six pore
volumes of pond water were passed through the sample during
the course of the test. The first pore volume included
distilled water before being completely replaced with the
pond water. Ac~ording to the d~~, the vertical permeability
(Kv) was approx1mately 8.5 x 10 em/sec at the start of the
test (using distilled water). The permeability decreased
slightly during the transition period (time when pond wate~

replaced distilled water), then increased to 1.0 x 10­
em/sec. Throughout the remainder of the test, Kv values
graduallY_fecreased (after 5 pore volumes); The final Kv was
6.0 x 10 em/sec, using a hydraulic gradient of 128. For
the last pore volume, the gradient was increased such that
the Kv value increased. Consequently, the Kv values beyond
the fifth pore volume should be disregarded. Additional
testing will be performed as to verify previous results.

The pH values were also recorded. Typically, pH decreased
with time, suggesting a bUffering effect by the kaolinitic
soil of the Carmi Member. The pH after the first pore
volume was reduced to 8.1. After 4 pore volumes, the pH was
reduced to 6.1. The final pH recorded (7.3 r" was- .. obtained
after 5 pore volumes passed through the sample.

Using pond water as a permeant, a total of five pore volumes
were passed through SB2-6. - The hydraulic-gradient used for
this test was 543 which is higher than the gradient noted
above. The gradient was increased because-the amount of time
required for pore volumes to pass through the sample was
considerably higher. According to - the --data presented
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previously, SB2-6 wa~7classified as a silty clay (CL) and had
a Kv of 2.9 x 10 cm/sec using distilled water as a
perweant. The initial kv at the higher pressure was at 4.0_910 cm/sec. The final ~ value recorded has 5.5 x 10
cm/sec with a pH of 6.5.

Reviewing the results of vertical hydraulic conductivity for
samples using distilled water and pond water as permeants, it
is apparent that permeability is decreased when pond water
interacts with the natural system. The initial decrease
noted is a function of using higher confining pressures
during testing with the pond water permeant. The increased
pressure results in a decrease in void ratio thus decreasing
permeability. The data, however, also show that with
prolonged contact between the pond water permeant and the
natural soils, under constant test conditions, permeability
also decreases. This decrease is the result of the breakdown
of individual crystal lattices within the kaolinitic clay
structure resulting from interaction with the alkaline pond
water chemistry. The breakdown of the crystalline structure
results in the formation of an amorphous (noncrystalline)
mineraloid. such materials are inherently less permeable
than crystalline materials as there are no defined planes of
weakness or empty lattice sites which promote the migration
of fluids. For a detailed discussion regarding pond
water-soil interaction, refer to section 5 of this report.

4.4.8 Unsaturated Flow Characteristics

To characterize the unsaturated flow. properties of the vadose
zone beneath the Metropolis impoundments, six samples were
submitted to the Earth Technology Corporation's laboratory in
Garden Grove, California for determination of the
capillary-moisture relationship in accordance with ASTM D
3152 procedures (this relationship is also referred to as the
soil- water characteristic). Seven duplicate sUbsamples were
prepared from each of the six undisturbed Shelby tube
samples. Each of the sUbsamples was allowed to equilibrate
at tensions ranging from 0.25 to 13.7 bars (0.25, 0.5, 1.0,
2.0, 4.0, 8.0, and 13.7 bars), prior to determining the
equilibrated moisture contents. The moisture contents were
converted from a unit dry weight basis to a unit volume basis
by multiplying the' unit dry weight moisture. content by the
clay density of the sample and dividing by the unit weight of
water. The results of these tests are summarized in tabular
form on Table 4-4 and in graphical form in Appendix E.2.

The unsaturated hydraulic conductivity of these samples was
calculated from the soil-water characteristic by the Campbell
(1974) method. This calculation is performed by -firs"t
plotting the soil-water characteristic "on 10g-log plots."" 'The'"O'
slope of these plots are then used in the "folloWing formula:

2b + 3K = K e
sat at

s
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TABLE 4-4
SUMMARY OF HYDRAULIC PROPERTIES OF SELECTED SAMPLES

BORING NO.
and

SAMPLE NO.

SAMPLE
DEPTH

(feet)

ASTM
CLASS

AMBIENT
MOISTURE
CONTENT

%

POROSITY
%

SATURATED CAMPBELL 1
HYDRAULIC COEFFICIENT

CONDUCTIVITY
(em/sec)

Campbell Coefficient equals 2b + 3, where b is the slope of the log-log plot
of matric potential versus volumetric moisture content.



Where Ki = Relative hydraulic conductivity at a given
moisture content;

K = Saturated hydraulic conductivity;
e~at = Moisture content; and
e~ = Saturated Moisture content (assumed to be equals to porosity) .
b = Negative one times the slope of the log-log plot

of the soil-water characteristic.

The log-log plots of the soil water characteristic, showing
the arithmetic relationship between the matrix potential
(tension) and volumetric moisture content, are presented in
Appendix E.2. The tabulated values of unsaturated hydraulic
conductivity are also provided in Appendix E.2.

Over the range of tested pressures (tensions) , the
unsaturated hydraulic conductivity of the silty clay (eL) ,
which generally predominates above an el~Nation of
apEt~ximately 345 feet MSL, ranges between 6 x 10 and 1.4 x
10 centimeters per second. The unsaturated hydraulic
conduc~ivity ~f the silty and clayey ~~ds (SC) wh!2g
underl~e the s~lty clay ranges from 1 x 10 to 4.5 x 10
centimeters per second over the tested range. The lower
values associated with the coarser grain materials can be
attributed to the lower moisture content values at comparable
pressures. The arithmetic relationship between matrix
potential, moisture content and unsaturated hydraulic
conductivity, as determined for these soils, was used to
estimate the unsaturated hydraulic conductivities at the
prevailing ambient moisture contents. These values are
presented on Table 4-5. It is readily apparent from these
values that the magnitude of unsaturated hydraulic
conductivity varies directly as a function of moisture
content. As a result, the fine grained materials of the
Carmi Formation exhibit greater unsaturated hydraulic
conductivity values than the underlying silty and clayey
sands.

4.5 SUMMARY - DESCRIPTION OF AN IDEALIZED SECTION

Based on the analysis and data presented above, an idealized
stratigraphic section of the soils immediately below the
ponds can be developed. For the purposes of this
investigation, the stratigraphic section can be divided into
three major units:

o
o
o

4.5.1

Carmi Member
Upper Mackinaw
Lower Mackinaw

Carmi Member

The Carmi Member sediments overl ie the Mackinaw Member and
were the focus of this study! The bottom of the unit ranges
15 to 35 feet below the bottom of the ponds, at an elevation
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TABLE 4-5
SUMMARY OF CAPILLARY - MOISTURE TEST DATA

ALLIED METROPOLIS WORKS

CAPILLARY MOISTURE BY WEIGHT IN PERCENT @
I -----------------------------------------------------------------------

BORING SAMPLE DEPTH I 0.25 BAR 0.5 BAR 1 BAR 2 BAR 4 BAR 8 BAR 13.7 Bl
NO. NO. (FT) I 8.4 FT. 16.7 FT. 33.5 FT. 66.9 FT. 133.8 FT. 267.6 FT. 458.3 F

---------------------------------------------------------------------------------------------------
SB-2 2 10-12 I 25.20 24.78 24.52 24.03 23.20 23.04 22.93

I
SB-2 4 22-24 I 18.61 18.44 18.43 17.91 16.91 16.49 16.10

I
SB-4 2 13.5-15.4 I 21.78 21.59 -- 21.18 20.10 19.94 19.70

I
SB-4 4 25.0-27.2 I 18.91 18.74 -- 18.28 17.52 17.38 16.87

I
SB-5 3 26.0-28.1 I 19.96 19.83 -- 19.45 18.82 -- 18.61

I
SB-5 4 34.0-35.9 I 14.33 13.83 12.80 12.09 11.81 11.20 11.02 I



between 345 and 325 feet above MSL. The sediments of the
Carmi Member were deposited in a pro-glacial, low energy
environment. The soils range from silty clays (CL) to clayey
silts (ML), have a low plasticity, and are generally massive.
Locally, however, varved zones are present consisting of
thinly interbedded silty clays and silts. These varved
horizons are nonconsistent throughout the site.

Saturated vertical _17ermeabilities within .!ie unit generally
range from 3 x 10 em/sec to 2.5 x 10 em/sec (sandier
horizons may show slightly higher permeability). Although
the unit is fairly massive, horizontal permeabilities are
generally greater than v~7tical permeabilities ~~d were found
to range from 5.6 x 10 em/sec to 5.5 x 10 ern/sec. A
comparison of vertical and horizontal permeabilities yields
Kh/Kv ratio ranging up to 23.3~

Moisture contents within the Carmi Member range from 11.1 to
25 percent. Degree of saturation calculations confirm field
observations showing the soils to be unsaturated. T~

unsaturated hydra1.!..~if conductivities ranged from 6 x 10-
ern/sec to 1.4 x 10 ern/sec.

4.5.2 Upper Mackinaw Member

The upper portion of the Mackinaw Member is a transitional
deposit between the low energy lacustrine deposits of the
Carmi Member and the higher energy outwash deposits of the
Mackinaw Member. The Upper Mackinaw is characterized by a
complex sequence of clayey silts and sands, finer sands and
and clays. The exact boundary between the Mackinaw and Carmi
Members is 'difficult to distinguish; however-, it is estimated
that the contact occurs between an elevation of 345 and 325
feet MSL in the vicinity of the impoundments (the unit
thickens to the west). This unit is unsaturated throughout
with moisture contents ranging from 6.3 to 16 percent.

Saturated _¥ertical permeabilities_tfere found to range from
3.9 x 10 em/sec to 3.7 x 10 em/sec. Evaluation of
unsaturated flow characteristics indicate -ahat unsaturat~<!
hydraulic conductivities range from 1 x 10- to 4.5 x 10­
em/sec, which are lower than the saturate flow values noted
above.

4.5.3 Lower Mackinaw Member

The lower Mackinaw Member consists of well-sorted outwash
sand and gravel. The unit ranges up to 45 feet in thickness
under the Allied site. The top of this unit generally marks
the water table which is approximately 44 feet below the
surface in the vicinity of the Allied ponds. This zone was
not addressed in this study; however, from previous work, it
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wa23 reported thC!.~ hydraulic conductivities r~nge: from 1 x
10 to 2.2 x 10 em/sec. Groundwater flow w1th1n the unit
is from northeast to southwest with flow directions ranging
from S 500 W to S 550 W. The hydraulic gradients range from
.00049 to .0071 ft/ft (refer to Appendix F.l for details).
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SECTION 7

CONCLUSIONS

The results of the various tests and analyses described
herein indicate that there is no potential for migration of
hazardous constituents from the Allied Metropolis
impoundments to the local surface waters and groundwater.
This conclusion is based on the favorable site location
characteristics, state-of-the-art design and operating
practices and the nature of the impoundment contents. To
assure a conservative analysis of the maximum extent of
potential contaminant migration, the following assumptions or
inputs were utilized in the evaluations described herein:

1) The pond sludge was submitted for both TCLP and EP
Toxicity analysis to more thoroughly define the
potential leachable concentrations;

2) The reduction in hydraulic conductivity that
results when the pond fluid reacts with the soil
liner was not incorporated in the numerical
simulation;

3) A leachate detection/collection trench spacing of
20 feet was assumed in the numerical simulation.
In four of the five impoundments the actual trench
spacing is less than 20 feet;

4) The unsaturated flow characteristic curves selected
to represent the Carmi Member in the numerical
simulation resulted in greater groundwater flow
velocities than would the curves developed from the
site soils.

5) The moisture content distribution provided as an
initial condition to the transient flow simulation
is greater than the distribution determined by the
soil sampling and analysis program. As a result
the predicted groundwater flow velocities are
greater than would result from the use of the
actual field values.

The specific rationale for the above-stated conclusion are
summarized as follows:

Concentrations of Hazardous Constituents

The CaF waste has a very low degree of hazard. It is
hazardoJs only because of the characteristic of pH. Analysis
of the free water phase (effluent) in the impoundments
indicates that only fluoride is present in concentrations in
excess of maximum contaminant levels (MCL). Arsenic and
selenium may also occur in~-concentrations··-up-to··twice-~he~~-~="---
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maximum contaminant levels but, because of uncertainties in
the detection limits, this cannot be quantified. Leachable
concentrations of cadium and lead in excess of maximum
contaminant levels were reported from the TCLP analysis of
the impoundment sludges. Arsenic and selenium may be present
in the TCLP leachate in concentrations up to twice the MCL.
However, given the prevailing pH levels of the impoundment
sludges and waters it is unlikely that the TCLP conditions
could ever be simulated naturally. In any event, metal
content of pond liquids and sludge extracts are consistently
well below EP Toxicity contaminant criteria.

Leak Detection and Location History

Leaks that have occurred in the flexible membrane liner have
been detected by monitoring pH and fluoride levels in the
leachate detection/collection sumps. These leaks have all
been located at or near the air-water interface and have all
been associated with mechanical ruptures. There is no
evidence of deterioration of the flexible membrane liner or
the lap-seams. Allied is confident that the results of the
liner/leachate compatibility tests will confirm the long-term
viability of the flexible membrane liner. Given that the
bottoms of the impoundments are covered with 5 to 15 feet of
sludge the greatest potential for a mechanical rupture is
along the sidewalls of the impoundments. It is extremely
unlikely that the leakage associated with such a rupture will
migrate beyond the sideslope leachate collection/detection
trenches and continue undetected for a prolonged period.

Finite Life of Impoundments

The storage ponds at the Metropolis plant are an integral
component of a resource recovery process. It is anticipated
that this resource, the CaF2 inventory, will be completely
recovered by approximately 'the year 2020, at which time a
clean closure of the impoundments will be performed. The
closure will include a grid-based soil sampling program and
the removal of any soils and residues which are found to be
contaminated.

site stratigraphy

The impoundments are directly underlain by approximately 12
to 16 feet of homogeneous, lacustrine clays and silty clay.
The satur~~d conductiy~ty of this material are on the order
of 1 x 10 to 1 x 10 cm/sec. The silty clays grade into
an underlying clayey silt and clayey sand unit that is
approximately 25 to 30 feet of transition zone outwash
comprised of clayey sands, silty sands, and clay stringers.
The ~~te saturated ~~ductivity of this unit ranges between 1
x 10 and 1 x 10 em/sec. However, the water· table is- -- ---­
encountered at an average depth of approximately 45 feet
below the bottom of the --,-,--4.mpoundments, --_. in the alluvial
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deposits of the Mackinaw Member. No saturated horizons were
detected above the water table. Clay deposits immediately
under the impoundments are above the water table and, hence,
unsaturated. Conductivities of unsaturated clays are
significantly lower than permeabilities of saturated clays
(see section 4). In addition, saturated permeability tests
conducted with the impoundment fluids indicate the
unsaturated conductivity is reduced by approximately one
order of magnitude after the passage of five pore volumes.

Predicted Groundwater Flow

The results of the numerical simulation of groundwater flow
through the unsaturated zone indicates that the maximum
groundwater seepage velocity through the materials that
underlie the impoundments is approximately 0.05 feet per
year. This translates to approximately a 2.3 foot depth of
penetration over the maximum anticipated lifespan of the
impoundments. Over the 44 year simulation period a total of
10 gallons of pond fluid leaked through a hypothetical 0.33
square foot opening in the flexible membrane liner. This is
equivalent to an average leakage rate of approximately 0.004
gallons per year per square inch of liner opening. These
rates were computed using the conservative assumptions and
input data described at the front of this section.

Fate of contaminants in Natural Soils

Should a leak develop in the flexible membrane liner the
alkaline impoundment fluids will react with the soil liner to
transform the kaolinitic clay minerals to amphorous
mineraloids. During this transformation naturally occurring
metallic and non-metallic ions will be released from the clay
minerals as the aluminosilicates are dissolved. Concurrent
with this transformation the hydraulic conductivity of the
soil liner is reduced as the clay crystal lattices are broken
down. The released ions will migrate along with the wetting
front until the alkaline pH solution is neutralized. As this
neutralization occurs the remobilized ions will be
reincorporated into the clay as a mineralized zone, or halo,
near the wetting front. This mineralized halo will
essentially be a zone enriched in aluminum, sodium and
potassium hydroxides and insoluble complex metal hydroxides.
The rate and extent to which this remobilization and
subsequent reprecipitation will occur is limited by the rate
of alkaline fluid replenishment, which is controlled by the
permeability of the soil liner. As the results of the
modeling indicate, the maximum anticipated rate of pond fluid
leakage is very low. consequently-the extent of contaminant
migration is expected to be correspond to the extent of fluid­
migration.
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it The Earth Technology
__ Corporation

3777 Long Beach Boulevard. PO. Box 7765 • Long Beach, California 90807

Telephone: (213) 595-6611 / (714) 821-7062. Telex: 656338

October 30, 1986

Mr. Marvin Laderman
Precision Laboratories
11824 Western Avenue
P. O. Box 915
Garden Grove, CA 92642-0915

Subject: Final Report "Capillary Moisture Test"

Dear Mr. Laderman:

Transmitted herewith are the results of capillary-moisture tests performed
on your samples. The tests were performed in accordance with ASTM D
3152. For each pressure, the samples were allowed to drain for a minimum
of 24-hour period prior to moisture content determination. Our
computation indicated that a 24-hour draining period was adequate for
these samples. Test data are summarized in Table 1 and moisture­
retention curves are presented in Figures 1 through 6. As expected, the
shapes of the moisture-retention curves are flat in case of clay and are
broader in case of sandy clay.

If you have any questions regarding these test results or if we can be of
further assistance, please contact us.

Very truly yours,

THE EARTH TECHNOLOGY CORPORATION (Western)

~~1t.J+-----
Apichart Phukunhaphan
Manager, Environmental Geomechanics
Laboratory
Senior Project Engineer

AP:sv
Attachments
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DEPARTMENT OF THE ARMY

U.S. Army Engineer Division, Ohio River
P.O. Box 27168,5851 Mariemont Avenue

Cincinnati, Ohio 45227

ORDED-BL (10~/84.70~C)

SUBJECT. In.p.ction o~ ComMe~ci.l Te.ting Faciliti • P.t~ick

Engine.ring Inc., Bien Ellyn, Il1in01.

COMMand.~1 Chicago Di.t~ict

Attn. B. E. Sanborn, NCCED-S

1. R.~er.nce••

•

b.

c.

ER 1110-1-8100, Laboratory Inv••tigations

ER 1110-1-261, Control of Field Te.ting Procedur••

Your DA ForM 2~44 Numb.r NCC-1A-84-S8 dated 13 July
1984, r.questlng an in.pection o~ the .ubJect laboratory

2. In r.spon•• to your request, ref.r.nce I.e., .ubJect a.
abov., the re.ult. of the requir.d in.pection conducted on 29
Augu.t 1984, are inclo.ed.

3. A copy of, the t ••t co.t .h••t ia inclo••d ~or your informa­
tion. Billing will b. at the .nd of the month on SF1080.

FOR THE COMMANDER.

Incl
••

DAVID P. HAMMER, P.E.
Chi.~, aeotechnical Branch



DISPOSITION FORM
,. II" .1 till. ""'" ... Al UO.ts. ,h. ".,__, .....cy I. TAGe.M.

..... ' .

ORDED-GL (10S/B4.]OSC)

Inspection of Commercial Testing Facilities
Patrick Engineering Inc., 346 Taft Avenue
GIen Ell yn , I 11 Ino I s

(

TO Commander, Chicago District PROM

Attn: G.E. Sanborn, NCCED-S

THRU: ORDED-G

1. General:

8. Date of Inspection: 29 August 19B4

ORDED-Gl DATl 17 SEPT 84

Inspector: Ronald L. Sprague

CMT 1

b. Contracts for which testing Is being, or will be, performed:
%

Contract No. Description Amount Complete Area Office

c. General Information:

Business Name: Patrick Engineering Inc.

Street Address: 346 Taft Avenue

City & State: Glen El1yn, Illinois
How Long In Buslness: ~5_-_6_y~e_a_r_s __

Number Employed: Professional: 8 Techn Ica I :_'_2__ CIeri ca1:--L
Type of Service Offered: Soils-Foundations:~ Drllllng: X _

Constr. Control:--L Concrete: X Aspha1t:_..:.:X:....- _

Testing Area: Sq. Ft. 1200 Type of Bul1dlng: Two Story

Auxiliary or Portable Labs:------------------------
Transmittal of Test Results: Telecon w/confirmation:------

Written Reports Only:-1..- Hand-Carried:_ Halled: _

Additional Information:

This laboratory was found to be neat, well arranged, and to have
adequate bench and floor space to accommodate the required testing.
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ORDEO-Gl
SUBJECT: Inspection of Commercial Testing Facilities

2. Personnel Contacted:

Name Organization

Dan Dietzler Patrick Engl need n9 Inc.
Tony Charl ton Patrick Engineering Inc.

Devin Hoose Patri ck Engineering Inc.

Ti t le

President

Staff Engineer

Staff Engineer

3. Inspection of EquIpment and Procedures:

8. Required reference material, of the proper Issue, are on hand as indicated:

ASTH: 1983 AASHTO:------ CRD:------
Cont ract Spec:__"_o__~ Hil Std:__"_o Fed Spec:__E_H_~_

b. Equipment and procedures for conductIng the following test's were inspected:
(Attention was given only those procedures as indicated by an asterisk).

fit Hethod

CRD ASTH

C5 C143

Cll C31; C470

C10; C29 C617; C39

C14 C39

C16 C78

Cft1 C231

c8 C173

C76 Cft27

C7 C138

C3 C192

Cl0 C192

C75 C567

C500 E3i9

C20 C666

Descrt pt f on

*** Concrete Tests ***
Slump of Portland Cement Concrete

Haking &. Curing Compressive &. Flexural Specrmens in Field

Capping CylindrIcal Concrete Specimens

CompressIve Strength of CylIndrical Concrete Spe~imens

Flexural Strength of Concrete Beam Specimens

Air Content of Freshly Mixed Concrete by Pressure Method

Air Content of Freshly Mixed Concrete by Volumetric Method

Moisture Condition of Hardened Concrete, R~ative Humidity

Unit Weight, Yield &. Air Content of Concrete

Concrete Mixture Design

Haklng &. Curing Compressive & Flexural Specimens In lab.

Unit Weight of Structural lightweight Concrete

Inspection and Testing Agencies In Construction

ResIstance of Concrete to Rapid Freezing &. Thawing

2



JRDED-GL
SUBJECT: InspectIon of CommercIal TestIng FacIlIties

(

rest Method

CRO ASTM

Cl03 C136

Cl05 C117

Cl06 t29

tl07 C127

cl08 c128

e113 C566

Cl19 --
C121 cito
e117 C131

C137 c88

Cllt2 Cllt2

C122 C123

e123 C227

C127 C295

e128 2289

tOIt C330

ClltO C31t2

Cllts C535

Cllt6 C586
EM Hll STD ASTM1906 621A

~ APP I 105 02216

~ APP III 103 Olt23, 1t2lt

~ APP V -- Olt22

r APP IV -- 0851t
r APP VI 100 ~V~~7
: -- 106 01556

-- -- 02167

-- 102 02937
APP XII -- D201t9

DescrIptIon

**it Aggregate Testing ***
Sieve Analysis of Fine and Coarse Aggregate

Material Finer than #200 Sieve by Washing

UnIt Weight of Aggregate

SpecIfic Gravity & Absorption of Coarse Aggregate

SpecIfIc Gravity & Absorption of Fine Aggregate

Total Moisture Content of Aggregate by Drying

Flat & Elongated Particles, tn Coarse Aggregate

OrganIc Impurities in Sands for Concrete

Resistance to Abrasion of Small-Size Coarse Agg. (LAR)

Soundness of Aggregate, Sodium or Magnesium Sulfate

Clay lumps 6 FrIable Particles in Aggregates

lightweight Pieces in Aggregates

Potential Alkali-Reactivity (Mortar Bar Method)

Petrographic ExaminatIon of Aggregates for Concrete (

Potential Reactivity of Aggregates (Chemical Method)

lightweight Aggregates for Structural Concrete

Potential Volume Change, Cement-Aggregate Combinations

Resistance to Abrasion of large-Size Coarse Agg~ (LAR)

Potential Alkali-React: ot Carbonate Rocks (Rock Cyl Meth)

*** Soil Testing ***
Water Content, General

(Iquld,and Plastic Limits

GraIn Size Analysis

SpecIfIc Gravity of Solids

Holsture DensIty RelatIons of Soils

Density of Sotl In Place by the Sand Cone Method

DensIty of SoIl in Place by the Rubber Balloon Method

DensIty of Soil In Place by the Drive Cylinder Method

RelatIve Density

c
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ORDEO-GL
SUBJECT: Inspection of Commercial Testing Facilities

Test Method

ASTM D2922

ASTH D3017

HILST.D 620A

ASTH D2172

HIL STO 620A

Description

**. Soil TestIng (Con't.) ***
DensIty of Soil In Place by the Nuclear Method

Holsture Content of Soil & 5011 Agg., Nuclear Hethod

**. Bituminous Testing ***
Unit Weight, Harshall Stability and Flow

Extraction Test

Asphalt MIxture Design

Wdltional Laboratory Capabilities:

In addition to normal range of testing capability, the laboratory is fitted with
:ne followl ng equ Ipment:

1. Consolldometer, 1 each, capable of accepting a 2.4 inch sample. EM 1110-2-1906
requires that the consolidation dng be not less than 2 3/lt Inch and perferably not
less than lt Inches Inside diameter.

2. Triaxial Compres·slon Chamber, ~each, capable of accepting both 1.lt and 2.8 Inch
diameter samples. Triaxial apparatus Is gear drtven and can be used to perform Q, R,
S, and R tests.

3. Unconfined Compression Test apparatus, 1 each.

4. Permeability Apparatus - apparatus available to perfonm Constant Head and Falling
Head Premeabilities and Permeability tests with back pressure. ~



PER E BILITY VS. PORE VOLU E
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• 50 psi

• 90 psi

WT • 114.6 pcf

• 0.47

.100 psi

WESTON CONSULTANTS
ALLIED CORPORATION
METROPOLIS WORKS

AMPLE HEIGHT
AMPLE DIAMETER

AMPLE VOLUME

ONSOLIDATEO DRY UNIT

010 RATIO

ELL PRESSURE

') PRESSURE
-,/

:>T TOM PR ESSURE

, .
•
•
•

PORE VOLUMES

LEGEND
• WATER PERMEANT

2.01 in. 0 LEACHATE PERMEANT
1. 44 in. 3 r-------------------~
3.27 in.

DATE: OCTOBER, 1986 PROJECT NO. L112

BORING NO. SB-2

SAMPLE NO. 6

PATRICK ENCiINEERING1 INC.
EngInee... • Oeologleu • HydroiogiaU

Olen EI n Illinol.
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PORE VOLUMES

SAMPLE t1EIGHT = 2.04 in-..
SAMPLE DIAMETER • 1.43 in.

SAMPLE VOLUME ::I 3.28 in3

CONSOLIDATED DRY UNIT WT ::I

VOID RATIO ::I

CELL PRESSURE = 100 psi

TOP PRESSURE ::I 50 psi
BOTTOM PRESSURE = 90 psi

LEGEND
• WATER PER MEANT

o LEACHATE PERMEANT

WESTON CONSULTANTS
ALLIED CORPORATION
METROPOLIS WORKS

DATE: OCTOBER, 1986T PROJECT NO. L 112

BORING NO. (
SAMPLE NO.

PATRICK ENGINEERINGI INC.
Engineers. Oeologi.t•• Hydrolagi.u
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PER EABILITY VS. PORE VOLU E
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PORE VOLUMES

LEGEND
• WATER PERMEANT

o LEACHATE PERMEANT
SAMPLE HE IGHT

SAMPLE DIAMETER

SAMPLE VOLUME

CONSOLIDATED DRY UNIT WT

VOID RATIO

CELL PRESSURE

)p PRESSURE

aOTTOM PRESSURE

= 2.16 in.

• 1. 40 i~ . .-------------------
:I 3. 32 in WESTON CONSULTANTS
= 117.4 pef ALLIED CORPORATION
= • 436 METROPOLIS WORKS

= 100 psi .DATE: OCTOBER, 19861 PROJECT NO. L112

= 80 psi BORING NO.

= 90 psi SAMPLE NO.

PATRICK ENGINEERING INC.
Engineers • Geologists • Hydrologista

Glen Ellyn, Illinois
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WESTON CONSULTANTS

ALLIED CORPORATION - METROPOLIS WORKS

HYDRAULIC CONDUCTIVITY TESTING

,~,

Page 1 of 1

Sample Size

em/sec. ~
Boring

~

Sample

~

Sample

Depth
(ft,) USCS

%

Gravel

%

Sand

%

Silt/
Clay

w
c

%

Yd

(pcf) LL PI

Total
Organic

Hatter

~

h
(in. )

~

(in.)

Consolo
Yd

...iE!L

k
v

Coefficient of

Saturated Hydraulic

Conductivity

k
h

em/sec. ft./yr

CEe
(meg/100g)

58-1

58-1

3

4

22.5-25.0 CL
CL-HL/

29.0-30.0 SC

o

o

5

33

95

67

12.3 119.9 37 21

12.7 109.3 29 16

0.8

4.4

2.03

2.04

2.87

2.87

120.5

109.9

-7 -1
2.4x10 2.5x10

-6
1.4x10 1.5

10.8

6.53

30.0-30.7 CL-HI.58-1

S8-2

5

1 8.0-9.4 CL 3 9 88
25.0
25.0

100.2
98.8

25

42

6

19 3.6
2.08
2.19

1.38
1.43

101.8
100.4

-7
1.6x10

-1
1.7x10

7,8xlO 0- B:1x10- L

4.08

58-2 5 24.0-25.8 CL o 14 86 18.5 106.3 39 21 6.1 2.09 2.85 107.5 3.Ox10- 7 3.lx10-1
9.65

58-2

58-3

6

1

34.0-36.3 CL

6.0-8.0 CL

o

o

48

2

52

98

14.7
20.4
20.8

113.1 29
98.1
100.0 35

16

16

0.0

0.0

2.05
1.91
2.04

2.87
1.47
1.46

113.8
99.1
100.9

-7
2.9xlO

-7
1.6xlO

3.Ox10-1

-1
1.7x10

3.6xlO'- 3'-7xl0- L
7.92

8.92

SB-3 3 12.0-13.3 CL o 6 94 18.8 104.2 45 26 3.3 1.95 ,2.86 106.0
-8 -2

4.2xl0 4.3x10 10.2

58-3

58-4

4

1

20.0-21.4 CL

11.5-13.5 CL

o

o

42

4

58

96

11.1
20.0
20.8

109.1 26
105.6
101.8 42

11

24

1.4

3.3

2.22
2.11
2.01

2.87
1.46
1.47

110.6
106.8
103.0

1.5xlO-~ 1.6xlO-~
3.1x10-0

- 3.2x10- L

9.lx10-8 -2
9.4x10

7.64

9.76

S8-4 3 17'.0-19.0 CL 1 7 93 18.6 107.8 35 18 2.4 2.10 2.84 109.9
-8 -2

6.1x10 6.3xlO 9.78

58-4 5 27.3-28.7 SM o 75 25 13.0 107.1 N/A 3.6 2.14 2.87 107.9 3.7xlO-6
3.8 5.58

SB-4 6 37.0-39.0 SM o 80 20 13.9 102.7 N/A 1.6
-5

2.90 2.86 102.7 2.8x10 _ 29.0 • 12.0
2.17 1.45 109.8 1.4xlO 0 1.5~i~

2.03 1.46 107.958-5

58-5

1 20.0-22.0 CL

22.1-24.3 CL

o

o

6

6

94

94

19.4
19.2
20.9
21.9

108.0
106.9 38 20
102.1
102.1 48 29

2.9

3.3
2.07 1.42 103.6
1.96 1.42 105.7 3.5x10-8 -2

3.6xlO

-8 -2
2.4x10 _ 2.5x10_
5.5xlO 0 5.7x10-

L
9.25

12.9

58-5 5 35.8-37.4 CL/SC o 44 56 16.0 108.0 24 8 1.3 1.99 2.89 103.8
-7 -1

7.4x10 7.6x10 6.14

58-5 6 47.0-48.2 SM o 83 17 6.3 102.4 N/A 0.1 2.26 2.80 103.0
-4

3.9x10 403.5 8.61

ref:dw/t3/L1l2-3

PATRICK ENGINEERING INC.
~_~__L_:__.,e_..: ._' e __ I _



ANALYTICAL REPORT

Mr. Jeff Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60131

SAMPLE DESCRIPTION: SB-1 #3

Date Received: 09-26-86

14 October 1986
Sample No. 33901

Cation Exchange' Capacity 10.8 meq/l00g

Exchangeable Calcium 116. mg/1OO g

Exchangeable Magnesium 48.6 mg/100 g

Exchangeable Potassium 7.94 mg/100 g

Exchangeable Sodium 19.2 mg/l00 g

-Results on an air-dried basis using neutral, pH 7.0, 1.0N Ammonium
Acetate method.

REcn
OCT 1 7 1986

PATRICK ENGR. INC.
GLEN £l1YN, Il

k~~)j.~
William H. Mottashed
Bartlett Division

stln Division

1-130 Rldgepoint Dr.
Itln TX 76754

Bartlett Division

850 West Bartlett Rd.
Bartlett, Il 60103

RosnerlRunyon Division

222 South Morgan 51.
Chicago, Il 60607

Rockford DIvision

3548 35th St.
Rockfnrn. II f;11nQ

Corporate Office

850 West Bartlett Rd.
CI II ~n .. l"v"



· ANALYTICAL REPORT

Mr. Jeff Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

SAMPLE DESCRIPTION: SB-2 #1

Date Received: 09-26-86

14 October 1986
Sample No. 33909

Cation Exchange Capacity 4.08 meq/100g

Exchangeable Calcium 27.8 mg/1OO 9

Exchangeable Magnesium 29.6 mg/100 g

Exchangeable Potassium 6.45 mg/1OO g

Exchangeable Sodium 2.22 mg/100 9

Results on an air-dried basis using neutral, pH 7.0, 1.0N Ammonium
Acetate method.

6,~).J.~
William H. Mottashed
Bartlett Division

.\latin Division

621-130 Rldgepoint Dr.
ustin TX 78754

Bartlett DIvIsion

850 West Bartlett Rd.
Bartlett. IL 60103

RosnerlRunyon Division

222 South Morgan St.
Chicago, IL 60607

Rockford DIvision

3548 35th St.
Rockford. IL 61109

Corporate OffIce

850 West Bartlett Rd.
Bartlett. IL 60103



ANALYTICAL REPORT

Mr. Jeff Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

SAMPLE DESCRIPTION: SB-1 #4

Date Received: 09-26-86

14 October 1986
Sample No. 33908

Cation Exchange Capacity. 6.53 meq/lOOg (
Exchangeable Calcium· 75.6 mg/IOO g

Exchangeable Magnesium 26.5 mg/lOO 9

Exchangeable Potassium 3.35 mg/100 9

Exchangeabie Sodium 11.2 mg/lOO 9

Results on an air-dried basis using neutral, pH 7.0, l.ON Ammonium
Acetate method.

\~ci- }t~L£)
William H. Mottashed
Bartlett Division

(

"'stln Division Bartlett Division

ac:::n W,t"Jt,~t D~ ...tftt. c ....

RosnerlRunyon Division Rockford Division Corporate Office



ANALYTICAL REPORT

Mr. Jeff Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen .Ellyn IL 60137

SAMPLE DESCRIPTION: SB-2 #6

Date Received: 09-26-86

14 October 1986
Sample No. 33911

Cation Exchange Capacity 7.92 meq/100g

Exchangeable Calcium 93.4 mg/lOO 9

Exchangeable Magnesium 33.2 mg/100 9

Exchangeable Potassium 4.93 mg/100 9

Exchangeable Sodium 9.12 mg/l00 9

Results on an air-dried basis using neutral, pH 7.0, 1.0N Ammonium
Acetate method.

~~.~
William H. Mottashed
Bartlett Division

rtln Division

1-130 Rldgepoint Dr.
tin TX 78754

Barttett Division

650 West Bartlett Rd.
SartrAtt. rL 60103

RosnerlRunyon Division

222 South Morgan 51.
r.hit'Rnn. II MM7

Rockford Division

3548 35th 51.

Corporate Office

850 West Bartlett Ad.



ANALYTICAL REPORT

Mr. Jeff Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

I

SAMPLE DESCRIPTION: SB-2 #5

Date Received: 09-26-86

14 October 1986
Sample No. 33910

Cation Exchange Capacity 9.65 meq/l00g (

Exchangeable Calcium 108. mg/l00 g

Exchangeable Magnesium 41.6 mg/l00 g

Exchangeable Potassium 6.94 mg/l00 g

Exchangeable Sodium 15.1 mg/100 g

Results on an air-dried basis using neutral, pH 7.0, 1.0N Ammonium
Acetate method.

~'>4~
William H. Mottashed
Bartlett Division

(

Jain Division Barttett Division Rosner/Runyon Division Rockford Division Corponlte Office



ANALYTICAL REPORT

Mr. Jeff Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

14 October 1986
Sample No. 33912

SAMPLE DESCRIPTION: SB-3 #3

Date Received: 09.-26-86

Cation Exchange Capacity 10.2 meq/l00g

Exchangeable Calcium 112. mg/100 9

Exchangeable Magnesium 45.7 mg/100 9

Exchangeable Potassium 4.82 mg/100 9

Exchangeable Sodium 16.5 mg/100 9

Results on an air-dried basis using neutral, pH 7.0, 1.ON Ammonium
Acetate method.

William H. Mottashed
Bartlett Division

ustln Division

521-130 Rldgepolnt Dr.
us!ln TX 78754

Bartlett Division

850 West Bartlell Rd.
Bartlell, IL 60103

ROllnerlRunyon Division

222 South Morgan 51.
Chicago, IL 60607

Rockford Division

3548 35th 51.
Rockford, IL 61109

Corporate Office

850 West Bartlett Rd.
Bartlett, IL 60103
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ANALYTICAL REPORT

Mr. Jeffrey Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

20 October 1986
Sample No. 34540

REC'D

SAMPLE DESCRIPTION: PEl Project #L112; SB-3 #1

Date Received: 10-02-86

Cation Exchange Capacity 8.92 meq/100g (

Exchangeable Calcium 98.4 mg/100 9

Exchangeable Magnesium 46.5 mg/100 9

Exchangeable PotassIum 1. 92 mg/100 9

Exchangeable Sodium 3.31 mg/100 g

Results on an air-dried basis using neutral, pH 7.0, 1.0N Ammonium
Acetate method.

OCT 221986

PATRICK ENGR. INC.
GUll EllYll. II.

(
William H. Mottashed
Bartlett Division

wsUn Division 8IIrt1ett Division

AJ::I\ W4~t Q'!Jrttotf DA

RosnerlRunyon Division Rockford Division Corporate Office



ANALYTICAL REPORT

Mr. Jeffrey Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

20 October 1986
Sample No. 34542

SAMPLE DESCRIPTION: PEl Project #L112; SB-4 #1

Date Received: 10-02-86

Cation Exchange Capacity

Exchangeable Calcium

Exchangeable Magnesium

Exchangeable Potassium

Exchangeable Sodium

9.76

117.

44.6

5.00

2.71

meq/100g

mg/100 9

mg/100 9

mg/100 9

mg/100 9

Results on an air-dried basis using neutral, pH 7.0, 1.0N Ammonium
Acetate method.

William H. Mottashed
Bartlett Division

walln DIvision

621-130 Ridgepoint Dr.
•ustin TX 78754

Bartlett Division

850 West Bartlett Rd.
Bartlett. IL 60103

RosnerJRunyon Division

222 South Morgan 51.
Chicaao. Il 60607

Rockford Division

3548 351h 51.
Rockford. IL n110~

Corporate Office

850 West Bartlett Rd.
R"rtl..1t II Rn1n"l
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ANALYTICAL REPORT

Mr. Jeffrey Schuh
PATRICK ENGI~EERING, INC.
346 Taft
Glen Ellyn IL 60137 .

20 October 1986
Sample No. 34541

SAMPLE DESCRIPTION: PEl Project #L112; SB-3 #4

Date Received: 10-02~86

Cation Exchange Capacity 7.64 meq/100g (

Exchangeable Calcium 93.9 mg/100 g

Exchangeable Magnesium 33.5 mg/lOO 9

Exchangeable Potassium 2.51 mg/100 g

Exchangeable Sodium 2.96 mg/lOO g

Results on an air-dried basis using neutral, pH 7.0, 1.0N Ammonium
Acetate method.

William H. Mottashed
Bartlett Divjsion

(

wstln Division B8rtlett DIvIsIon RosnerlRunyon DivIsion Rockford DIvision Corporate Office
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ANALYTICAL REPORT

Mr. Jeff Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

SAMPLE DESCRIPTION: SB-4 #5

Date Received: 09-26-86

14 October 1986
Sample No. 33914

Cation Exchange Capacity 5.58 meq/l00g

Exchangeable Calcium 64.4 mg/100 g

Exchangeable Magnesium 22.1 mg/l00 g

Exchangeable Potassium 3.66 mg/lOO g

Exchangeable Sodium 10.6 mg/lOO g

Results on an air-dried basis using neutral, pH 7.0, 1.0N Ammonium
Acetate method.

~:~Op~ J/,~W
William H. Mottashed
Bartlett Division

Istln Division

21-130 Rldgepolnt Or.
Istln TX 78754

Bartlett Division

850 West Bartlett Rd.
Bartlett. IL 60103

Rosner/Runyon Division

222 South Morgan St.
Chicaoo. IL 60607

Rockford Division

3548 35th 51.
Rnr.kfnrrl II f':11nQ

Corponne Office

850 West Bartlett Rd.
c::l~""'I~tt II lU'\..n~
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ANALYTICAL REPORT

Mr. Jeff Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

SAMPLE DESCRIPTION: SB-4 #3

Date Received: 09-26-86

14 October 1986
Sample No. 33913

Cation Exchange Capacity 9.78 meq/l00g (

Exchangeable Calcium 110. mg/100 9

Exchangeable Magnesium 42.1 mg/100 9

Exchangeable Potassium 5.86 mg/100 9

Exchangeable Sodium 15.6 mg/100 9

Results on an air-dried basis using neutral, pH 7.0, 1.0N Ammonium
Acetate method.

~~tww)j.~
William H. Mottashed
Bartlett Division

(

IUstln Division Bartlett Division RosnerlAunyon Division Rockford Division Corporate Office



ANALYTICAL REPORT

Mr. Jeffrey Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

20 October 1986
Sample No. 34544

SAMPLE DESCRIPTION: PEl Project #Ll12; SB-5 #1

Date Received: 10-02-86

Cation Exchange Capacity 9.25 meq/100g

Exchangeable Calcium 112. mg/100 g

Exchangeable Magnesium 41. 4 mg/100 g

Exchangeable Potassium 4.09 mg/lOO g

Exchangeable Sodium 3.39 mg/100 g

Results on an air-dried basis using neutral, pH 7.0, l.ON Ammonium
Acetate method.

William H. Mottashed
Bartlett Division

Bartle" Division

850 West Bartlell Rd.
Bartlell. IL 60103

Rockford Division Corporate Office

-----
850 West Bartlell Rd.3548 35th 51.

Qn,.kfnrrl II I;11na

Rosner/Runyon Division
-~-----~~

222 South Morgan 51.
Chicaoo. IL 60607

~1-130 Rldgepolnt Or.
Itln TX 78754

stln Division
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ANALYTICAL REPORT

Mr. Jeffrey Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

20 October 1986
Sample No. 34543

SAMPLE DESCRIPTION: PEl Project #Ll12; SB-4 #6

Date Received: 10-02-86

Cation Exchange Capacity 12.0 meq/l00g (

Exchan~eable Calcium 101. mg/l00 g

Exchangeable Magnesium 82.7 mg/l00 g

Exchangeable Potassium 0.83 mg/1OO g

Exchangeable Sodium 1.97 mg/l00 g

Results on an air-dried basis using neutral, pH 7.0, l.ON Ammonium
Acetate method.

(
William H. Mottashed
Bartlett Division

",stln Division Bartle" Division RosnerlRunyon Division Rockford Division Corporate Office
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ANALYTICAL REPORT

Mr. Jeffrey Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

20 October 1986
Sample No. 34545

SAMPLE DESCRIPTION: PEI Project #Lll2: SB-5 #5

Date Received: 10-02-86

cation Exchange Capacity 6.14 meq/lOOg

Exchangeable Calcium 78.1 mg/100 g

Exchangeable Magnesium 24.9 mg/lOO g

Exchangeable Potassium 2.79 mg/100 g

Exchangeable Sodium 2.80 mg/lOO g

Results on an air-dried basis using neutral, pH 7.0, l.ON Ammonium
Acetate method.

William H. Mottashed
Bartlett Division

~~.----_.~----------_._-----._--.-.
.stln Division

21-130 Rldgepolnt Dr.
Ia:tin TV 7A7".d

Bartle" Division

850 West Bartlett Rd.
A ....lo" II ~n1n'l

RosnerlRunyon Division

222 South Morgan 51.
,.....h."'~,.,,,., II 'tn~'7

Rockford Division

3548 35th 51.

Corporate Office

850 West Bartlett Rd.
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ANALYTICAL REPORT

Mr. Jeff Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

14 October 1986
Sample No. 33915

SAMPLE DESCRIPTION: SB-5 #2

Date Received: 09-26-86

Cation Exchange Capacity 12.9 meq/100g (

Exchangeable Calcium 140. mg/100 9

Exchangeable Magnesium 56.5 mg/100 9

Exchangeable Potassium 7.83 mg/100 9

Exchangeable Sodium 24.3 mg/100 9

Results on an air-dried basis using neutral, pH 7.0, 1.ON Ammonium
Acetate method.

~'J-(.~(£1
William H. Mottashed
Bartlett Division

(

RosnerlRunyon DivisionBertlett Divisionustln Division Rockford Division Corpome Office
----------~~--------~-------~ -----
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ANALYTICAL REPORT

Mr. Jeffrey Schuh
PATRICK ENGINEERING, INC.
346 Taft
Glen Ellyn IL 60137

20 October 1986
Sample No. 34546

SAMPLE DESCRIPTION: PEl Project #L112; SB-5 #6

Date Received: 10-02-86

Cation Exchange Capacity 8.61 meq/100g (

Exchangeable Calcium 24.9 mg/1OO g

Exchangeable Magnesium 88.. 2 mg/lOO g

Exchangeable Potassium 1. 26 mg/lOO g

Exchangeable Sodium 1. 84 mg/lOO g

Results on an air-dried basis using neutral, pH 7.0, 1.ON Ammonium
Acetate method.

William H. Mottashed
Bartlett Division

(

._-------~-~-- .._-=-~--_._---.--_._._ .. "--ustln Division Bartlett Division Rosner/Runyon Division Rockford Division Corporate OHlce



Andrews Engineering, Inc.
\\aeei1~obs\1991\91-135\DOC\2011\Ponds\Perched Water (02-21-11).docx; Applications

Appendix D

Boring Logs

Honeywell International, Inc.
Perched Water Bearing Zone (February 2011)



CanODle Boring
Log

PROJECT No. rFS 82-005

BORING No. (;-102
-----.;~------

PAGE-L OF __

PROJECT NAM E MONITOR WELL INSTALLATION, ALLlfn CHf,.,ICAL f.OMPANY

BORING LOCATION METROPOLIS WORKS, METROPOLIS, ILLJNOI~ SURFACE ELEV. ------
DRILLER CANONIE DRILLING DATE: START 3-16-82 F1N1SH 3-16-82

!I SAMPLE
8LO~N' I~ ~ ~

I- W tIlI . C(lUNT WI U.S.C.S. zo::: qu SOIL DESCRIPTION c;w::> <1.
l- 1-· ···-····-t~J·i-·E·R\iAL

> () sal L () }- "'-::LI ~,~

::l.. --~~ _.._- --- -- 0
TSF w

t.JJ o 6 12 u~ TYPE xU) z~ AND REMARKSiNo TYPE FROM~ -ro-- --6-'- '12'- ~rR ~ ~ WG 8 0 n..::-] 0...:2

II NOTE: DESCRIPTIQNS AND DE'PTHS F~OMr-··· r---- --.- _.....- ...... -~. .- '.--. ~ ._ .
I---

OBSERVED AUGER CUTTINGS. 1-f----- -- ..- --..... _... .. .-....... 1---- -_._- ~_ ..-
I -

LIGHT BROWN TO VELLOW-~ROWN, SILTV- f-- 1---

10 CL 10.0 (LAY, Low TO ME'DIUM PLASTICITY.
I

l'-..- .- ------- ~

ML-CL 14.0 GRAY, (LAYfV SILT, Low PLASTICITY.._-- --
....._-- tI CL LI GI-tT BR OW NI SILTY C:LAY, MEDIUM

r-- ---
20 20.0 PLASTICITY. I

I RROWN, SANDV SILT, SOME CLAY AND !
1----- __e.

.. ..- ...._- ~ ... -
ML-CL, FINF TO (OARSE GRAVEL, GRADIf\1G I

SC . WITH nEPTH TO CLAYEY ~ANn, "'EDJlIM
t-.

.-- - - -_ ..- _.-_.- r-28.0 PLASTICITY.
30 SP, ~ROWNi FINE ~~~n AND ~ILT, ~OME

,
~

ML, FINE GRAVEL, LITTLE CLAY. LAYFRS I
~- ._-- ---_.- -_._- r-

.1
SC OF GRAY, CLAYEY SILT AND REDDISH

~
_ ... .....- .. - 36.0 llROWN, CLAYEY FINE SAND.

t-_·· -
40 I CL LIGHT RROWN, SILTY CLAY, Low TO

~---- ---- ._-- .- -.- -_..- MEDIUM PLASTICITY.

-- 44.0
I ML 46.0 ~ROWN, CLAYEY SILT, low TO MEDIUM I

I
i V 48.0 PLASTICITY, ~OME VERY FrNf ~ANn, "

i ~ .
50 t - ,.... i\INCREASING ~OISTlIRE CQNTENT. !

I ~ I

I. SP-SM lIGHT :RRO"'N, SILTY, FINE ~ANn, t'. :

t
LITTLE ~LAY, SATURATED. ,/':

'X'
60 .~

-- o /"

~I'

~70 ,-
t--
i
I1--._-

80 END FORING AT 76.0 FEET.
~WATER TABLE AT ~8 FffT ON 3-16-R2.

I r'-'



DRILLING LOG

WELL NUMBER: _G_-_l_O_5 _
LOCATlON: West edge of

.... Plant

OWNER: Allied Chemical
ADORESS: Metropolis, IL

SKETCH MAP

86.5'TOTAL DEPTH__-----

SURFACE ELEVATION: WATER LEVEL:_------

DRILLING Hollow OATEll/30-
gS~~:_c_a_n_n_o_n_i_e~~METHO~~tQm DRLLE~~~Al/84~~~~~~~~~~~~~~
DRILLER: Jerry HELPER: auger NOTES:

LOG BY: __M_._H_u_t_s_o_n__

-~~~"CP ~~~ ~~ DESCRIPTION I SOIL CLASSIFICATtON

~~~ (COLOR, TEXTURE, STRUCTURES) .

0-2' Reddish brown silty clay w/trace sand;

moist, sof.t, medium plasticity. (eL)

81 55 2-4' Gray to reddish brown, silty sand ,,?/trace

gravel; moist, firm, low-medium plasticity

(8M)

82 5S

53 5S 4-30' Gray to yellowish brown, mottled, silty

54 55 clay w/trace sand and organic debris;

85 58 most to dry, firm to hard, low to medium

86 SS plasticity. (eL)

57 ST \

S8 SS

89 S8

SID SS

811 55

812 S8

S13 55

S14 ST



SKETCH MAP

DRILLING LOG

G-IOS (cant) OWNER: _

ADDRESS: _
WELL NUMBER:
LOCATION: _

TOTAL DEPTH _

SURFACE ELEVATION: WATER LEVEL: _

DRILLING DRILLING DATE
COMPANY: ---METHOD: DRILLED: - _

DRILLER: HELPER: ------
NOTES:

LOG BY: _--------

r:P ~s~ro -0~~ o~s DESCRIPTION ISOIL CLASSIFICATION

~s:~~~~S~~~ (COLOR, TEXTURE. STRUCTURES) -

S15 58

816 58 30-34.5' Gray to yellowish brown, sandy silt

517 55 w/sorne clay; hard, dry, low plasticity

(ML)

S18 55 34.5-37.5'Yellowish brown, fine-medium grained

~ sand w/trace silt, dry, soft, (8M)

819 55

820 55 37.5-41' Yellowish brown, fine grained silty sand

to clayey sand; dry, hard, low plasticity

821 55 (SM-SC)

522 58 41-65' Gray to yellowish brown silty sand to

823 58 sandy clay; firm to hard, dry to moist,

824 58 low to medium plasticity. (SM-SC)

825 SS

826 58



DRILLING LOG

G-I05(cont)WELL NUMBER: _

LOCATJON: _

OWNEA: _

ADDRESS: _

SKETCH MAP

TOTAL DEPTH _

SURFACE ELEVATION: WATER LEVEL: _

DRILLING DRILLING DATE
COMPANY: METHOD: DRILLED: _

DRILLER: HELPER: _

LOG BY: _

NOTES:

527 58

828 58

529 55

530 58

531 5.S

DESCRIPTION ISOIL CLASSIFICATION

(COLOR, TEXTURE,STAUCTURES) -

65-70.5' Gray, fine-medium grained clayey sand to

sandy clay; wet, soft, non-cohesive, (SC)

70.5-86.5'Dark yellowish brown, fine-medium

grained, silty sand and gravel; wet,

hard, non-cohesive. (8M-SP)

Boring terminated 86.5 lo below the surface.



SKETCH MAP

DATE / '
DRILLED: 11 28/8~~~============:J

John rN.-;O:;..;T...=E;:::S;...:-----------...J

Allied Chemical
OWNER: ~..,.__--_

ADDRESS: Metropolis, IL

SURFACE ELEVATION: _

TOT AL DEPTH _8=-6~• .:;:..5 _
WATER LEVEL: _

DRILLING Cannonie DRILLING Hollow
COMPANY: METHOD: stem

J auL,ler
DRILLER: erry HELPER:

DRILLING LOG

G-106
WELL NUMBER: __....."...__-=-_
LOCATION: West edge of

plant

LOG BY: _M_._H_u_t_s_o_n _

~./~5' ~'Q'<- '<- diS
DESCRIPTION I SOIL CLASSIFICATION~~ "cfJ ~\l ~~ ~'-

Q"~~"<~ (COLOR, TEXTURE, STRUCTURES) -G" ",I" st' st'
- ,.;.==..

0-2.5' Reddish brown to dark brown, silty clay:
l- -

moist, soft, low plasticity. (CL)
f- -

- -
51 55 2,5-14'

'- -
52 55 Gray to reddish brown, mottled, silty clays

- '- -
53 55 w/trace, very fine grained sand, soft to

l- -
54 S,5 firm, moist to dry, low to medium

l- -

55 55 plasticity (CL)

f- -

56 55
'- -

- l- -

~7 55 14-17' Gray to yellowish brown, mottled, silty
l- -

clay w/trace very fine grained sand, dry,
l- -

firm, low plasticity (CL)
I.- - --

1s8 5T
f- -

- l- -

~9 55 17-20' Light gray to yellowish brown, mottled- -
clayey silt w/trace fine sand; firm, dry,- -
low plasticity, (ML)

:- -

- l- -



DRILLING LOG

WELL NUMBER: G-106 (cant)
LOCATION: _

OWNER: _

ADDRESS: _

SKETCH MAP

TOTAL DEPTH _

SURFACE ELEVATION: WATER LEVEL: _

DRILLING DRILLING DATE
COMPANY: METHOD: DRILLED: _

DRILLER: HELPER: _

LOG BY: _

..

NOTES:

,~~"-~ rP 0~~ "'~~ o~- DE SCRIPTION I SOIL CLASSIFICAT ION
o"-'l"'.... ~ t-~""~ \,; .,).'l\.~ ~.,).~\.'C. .".91.-,,-<0'-

(COLOR, TEXTURE, STRUCTURES)(;,'<' ,:-'" ",t- ",'"

-
510 55

- f- -

511 55 20-29' Gray to yellowish brown, silty clay
- f-. -

512 55 wltrace fine grained sand; hard, dry, low
- f-. -

513 55 to medium plasticity. (CL)

- I- -..

514 55
f- -

f- -

515 5B 30-36' Gray to yellowish brown silty clay to
- I- -

516 55 clayey silt wltrace very fine grained
I- -

517 55 sand; dry, hard, low plasticity, (CL-ML)
- - -

- - -

I- -

S18 55 36-40 1 Gray to yellowish brown silty sand w/some
- I- - --

clay to silty clay ,,·,71 some sandi dry, hard,
- - --- -

low to medium plasticity (5M-CL)
- '- -

f- --

f- -

':.... ~19 55 40-53 1 Gray to yellowish brown mottled silty clay
- -

w/trace very fine grained sand; moist, soft
I- -

~20 DD to firm, low to medium plasticity (CL)
- f- -



SKE1CH MAP

DRILLING LOG

G-I06 (contbWNER: _
ADDRESS: _

WELL NUMBER:
LOCATION: _

TOTALDEPTH _

SURFACE ELEVATION: WATER LEVEL: --------
DRILLING DRILLING DATECOMPANY: METHOD: DRILLED: _
DRILLER: HELPER: -- _ NOTES:

LOG BY: _

~./
~~~<'~ DESCRIPTION I SOIL CLASSIFICATION
\'~'" \,y.\0 9....~ I'\.<c. 'i"-<c. (COLOR, TEXTURE, STRUCTURES)Q'<. 0""'~ ,"::t-Y s",Y st-.,}: -

-

- - -
521 55 53-78'

- - -

522 55 Gray to yellowish brown fine-medium grained
- -

523 55 sand w/some silt and gravel; wet below 59' ,
- I- -

524 55 soft, (5M-GM)
- -

525 55
r- -

-- - -

'- -
526 55 78-83' Gray to yellowish brov.'n , very fine grained

I- -

silty sand and silty clay' wet, soft, low
- I- -

plasticity (5M-CL)

- -
..

r- -

e--- -- _0- - . _.
.- -

527 55 83-86.5' White to gray, fine to medium grained

- - -
sand; wet, soft, non-cohesive (5P)

- I- -

- -
"

,- -
Boring terminated 86.5 below surface

I- -

- - -



· DRILLING LOG

W~Ll NUMBE R. GW(0'] OWNE R: --A.U~i__e<-.::d,,--_.,.--__

-~ LOC~IO~e~OUrtr(~~'5~5 = ADDRESS' 0(Ecopolfs)
lOTALDEPTH __~frfl~I _

SURFACE ELEVATION 34/1.1Lf" WATER LEVEL: _

DRILLING DRILLING Ll.A DATE ~
COMPANY: La\J~r MElHOD:.....u5jl DRILLED:

I .....1 NOTES:DRILLER: ~ !'iELPER: d(X'n r----"-""'-----:--- ----I

lOG BY: L . '!\Ie ~e.c

-

-

DESCRIPTION ISOll CLASSIFICATION

(COLOR, TEXTURE. STRUCTURES)

- t- -

.~~
--

O1ed i IJJln St.; Sf fo .st..iJt greAy c.la.'( TO silt)' c.Jo.'i J
- r- - I---t-----t-S----tr J11ottl.u:t brewn) gro...des to hard. 6l It with

55 b - +r-o.ce Sa..nd) m (i+l c.- like. te.t 1:u..r-e. (rn I)
-5

- I- - -

- - ~
~

2- 55
~- - - -

....

'- -
J./

- - - 3 55 " -
'1

- f- - f-

-

-

-

-

-

-
- - Jf

7
-

4 5S
- I- ~. r-

I- - ~

q
- - - S 5S 11- -rg

I- - ~

- -
.55

'1
L3 r-

b
17- I- - f-

-

-

-

-

-

-

-

-

'''SlVD'~

f- -

- - - 1---+-+-----1 ~
J3

7 55 2.0
~ to- 17.5'-

- - t---t--t------j ~ Oe.nse.. -to very de.nS e.. LU h i te. 10 cp'-o..j 5 II t.=1 .fi () e-_
5o"hd to sa-ndi 5 i It) (naif-Ie-a DroLO(\ (srn)

JL' - 8 /2 to- -SS 2.0

'-----..L__...I.-.,.;.3'+~L--------------------__~--_.__r--'
SHE ET L OF .!1-.



. DRILLING LOG

OWNER. -.eJJu..I·......eD'-4-_~__
ADORE S5 me.trQQof,..s I

/L I i

nl~TOTALDEPTH ~~~ __

SURFACE ELEVATION. 3k:B:,'7Lf' WATER LEVEL: _

DRILLING DRILLING U DATE I I
COMPANY: .J..a.yne METHOD:-O.....5u.A-'--_DRILLED7/38]
DRILLER. A / ~HELPER. Job Q I I NOTES:

lOG BY: _..c/...=.:..-"W~e ¥-J-Le...d,V'__

~ ~<r/ ~. ...-::7:::-- --:- _

-~~<-'R£#~~ DESCRIPHON/SOILCLASSIFICATION

(j-~~~~~ (COLOR. TEXTURE, STRUCTURES)
- r----"

- I-- - ~-+--+----tl t-
-

-

-

-

-

DB I-

(0 55 J~

- -

O~e +0 very de.ns e. wh ife.. to .CJ r-ay oi Hy ij n e..
- >- - .--.--i--+-a-7-i1-6Q.r J..-\ +0 So.nd.y 5i It I m ott Ie-a brow VI (5m)

9 ~ 3:f';l. ~

- f- -

- f- -

-

~~Ol- - t---t-;--f1--7"";"-;-;--;------;~---;--:-----:--:-----;;__--.-,..--::----_r:__---~
3~ Whi,e- mediuM +0 coa.r-Se. SD.-net a..nd bmw!) Jfne.

(I 55 IlIs,~""""""--9rD,-v-e.(--=J-(.5_w---=j_-- :L_:..7:....:.3:....:/~

Ver'j dense. 3 ro.y c..1o,ye", si It J rnoit led brown
f- - ~--+-_+-·_~I- (m /) . . I

t- -

~ 5f;ff 1-0 Ve,~y sti If 3ra.y silty Glo..,,( to
13 55 77 SI It I Sro.d 'Y\:1 +0 50-hd Y5i Ii) rn oti(ed

- - - 1---+-----l~·7~ ~ ((h l- 5 rn) .
- - - f-

N
f- - /4 .5S Zl f-

ZE1
- - f-

j r- -
7
9 f-

/5 55 7
L--

• AS 1 ... D,!o6!j

t- -

- I-- -

t- -

- t- -

- -

-

-

-

-

-

33.0 1

c.(a. ye-~
byowr) -

-

-

-

-

-

SHE ET d OF li-_



SURFACE ELEVATION- 3f.oJf 1'1'

OWNE R: Aliie.d
ADORE SS rret((YV'I.....,:"'~.'-__

/L""-'- I

TOTAL DEPTH - ....fff<..+-' _
WATER LEVEL: _

DRILLING DRILLING 11 A DATE I tl'Yl
COMPANY: LQVnlll METHOD: 0.5 DRILLED: JIB 0 I

T '----- -r. '- r NOTES:
DRILLER: HELPER: dOnn r----'----~---- ~

DESCRIPTION ISOll CLASSIFICATION

(COLOR, TEXTURE, STRUCTURES)

above

b(bu.::Jn rn WI urn to -
Ji (1 e. 3(Cl.. veJ I &:> en -e. _

r- - r--

- r- - ifa 55
77 r-7

- I-- - I-

- roo - 7a17 55
10 rne.di t.J M d ens~ sandy 5" It-- I-- - I- rne.d \'um so...nd (srn)

-t- - t-

10
:.. I- - IS ~ Il r--

it{-

- t- - t-
o

'- - 5~ r--
1<, 55

7- I- - l-

I- - t-
10

..p 55 (0
I- -

1'1
I-

'- - t-

-

-

-

a.V)d si l-h( fine.- TO
-

-

-

-

-

-

-

-

55.5' -

-

I- -

-
I- -

-
. -

-
:.~~ __-'----' L...... --;:;--__~

..... 511.1 D'~ SHEET~ OF~



DRILLINGJ:l.5 DATE '7/'2 I~
METHOD: A DRILLED:~

HELPER: .. :;bh n

WELL NUMBER <OW(01
LOCATION ;rCJuthw~

eprne_ Df Q _ _ 5 =. ,
SURFACE ELEVATION 2:k1,71'
DRILLING
COMPANY: LaYiJe
DRILLER: Ji

OWNE R. ----'A!....li:{ff:-!'--"'·e.~d'--__:_--­
ADORE S5· --Lm.:..i:e...~tri,-""O~P=O:u{I.....•54-1__

lL
rUITOT AL DEPTH _-l!QI~ _

. WATER LEVEL: _

lOG BY: ~u..e4-y,-"e-,-(__

DESCRIPTION ISOIL CLASSIFICATION

(COLOR, TEXTURE, STRUCTURES)

3P 5o..me 05 a.bove
;Z~ 55 '-fz.

If0

t.O.B.

lL
• AS11,I D'~

(dI. 0'

SHE ET -.:!i OF !:L_



WEL L ~UMBER GW I0 ~ OWNE R lJJ-!.i..::::e.:.:=d:..!...-_....,---,-__
LOCcrz~oi~lJtf~~ ADDRESrf1e.t(opol,·s"

~ ~'7 I
TOTALDEPTH_~~~_~ __

SURFACE ELEVATION 3<0 b .9Z-; WATER LEVEL: _

DRILLING DRILLING U A D"'TE,..., fO_'rJI\r7
COMPANY:~ oe. METHOD: -LIS DRJLLED:'~ F:~7===========~
DRILLER: A I HELPER- 'Job n .-N....;O:....T...:;E..:::..S,-:--------------J

lOG BY: L, We 'l->oE,,=L _

<"~./ ./.. '
~ ,-rP ..:~ ~ ~'-~ DE SCRIPTION I SOIL CLASSIFICATION

..~~~
(COLOR. TEXTURE. STRUCTURES)u..... ~~ r;,~ r;,t'

-- r--

\13 h+ btOJJn~~ium- de..nse. d ~'{€. ~ I si ~ty sa...nd- - (sL.) -10
- f- - f S5 II >-

~,5' -ILl-
- - - >-Sf.. if 10 Ve"J 5fiH. .91"0..'( o...-Q b('OLD h cJQ'f to -
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·L/r;/LLlf'll:J LUG

. W'ELl NUMBER. bWIO'3 OWNER:~AIIied_-r--__
"""".LOCATION =00t~ 'ADDRES~j5l

.. CD cnt:£..fl:f. _ .S IL .
TOTAl DEPTH ~(Q.L7.L-..' _

SURFACE ElEVATION 3~~,9 2.' WATER LEVEL: _

DRILLING DRILLING I J A DATE '71r. 101
COMPANY: ~METHOD:...t:1 5 DRILLED:p-10t<:> NOTES:
DRILLER: AI ~ tiELPER: :Job n ~:":"::'=-=------------J

lOG BY: L. We.'i~~~r- _

- -'=

5c..mf:. C\5 a..bove

DESCRIPTION ISOIL CLASSIFICATION

(COLOR, TEXTURE, STRUCTURES)
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DRILLING- LOG

WEll NUMB£ R. (QU.) i08 OWNER: ---.A11i.e.d _
u ';->CATION::ru+b4as+- 'ADDRESS' -lile-lCC

1L
cp<5bos;

; (tXQ~~rl± pond 5 __

TOTAL DEPTH ~(a'-L7...J-' _
SURFACE ELEVATION .3<4<0,92.1 WATER LEVEL: _

DRILLING I"" DRILLING l j~A DATE ~7
COMPANY: }-...U....¥-n e METHOD: _IT,) DRILLED: ,- I t=============,-,

-- I I NOTES:
DRILLER: AI HELPER vOn 0 ......-...::::...-::...:::..:..-.---------_....J

~e. a.s a.JJove.

DESCRIPTION I SOIL CLASSIFICATION

(COLOR. TEXTURE, STRUCTURES)
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DRILLING LOG

. WELL NUMBER. f:Lo(OO OWNER: AI' ie.d---.-:--__
.~.cOCATION :sou~eQst. ADDRESS· (?]'LetrCfkJ{':S,

. j (Qy'(\~f~t"H:1Lf.5 = __
TOTAL DEPTH __~CO~J~__I _

SURFACE ELEVATION 3 G:,ca.9Z I WATER lEVEL· _

DRILLING DRILLING I J< " DATE r"JfQ
f

COMPANY: [aVO e METHOD: OJL\ DRILLED L +-10, 'l.J 1'7:';~=;;==========="""",,,
T ,. NOTES:

DRILLER: AI ~HELPER fLO h n t------;---------__---l

lOG BY: L VIe. ¥e r

DESCRIPTION ISOIL CLASSIFICATION

(COLOR. TEXTURE. STRUCTURES)

50.. f"\'1e Cl.5 0..bo ve

t;,7.0'
C,O, B,

j
'''51 '" D'~

SHEEI~ OF~_



. UHILlING lOG

OWNER Allied _
ADDRESS f!le1rnm lt"5tIL i""'" I

TOTAL DEPTH _1.LJ8,",,-,-,5..L1 _

SURFACE ELEVATION .31'1. ?fa' WATER LEVEL: _

DRILLING DRILlING.H5A DATE 7 I I
COMPANY~.VQ e. METHOD: ,,,,,,,,_u-_-,----=-_DRILLED lfi-i5JZ1

T I I NOTES:DRillER: HELPER ..,Lthn t--'''---'''.::..:....------ ~

W~Ll NUMBER, (QW(oq

~.lOCAT~~~~

lOG BY: L. We.yey

SHE ET -L OF !i_

<"~"/ /.. /. ~ ,-cP ¥-~ ~~\.~ DESCRIPTION ISOIL CLASSIFICATION~~~ (COLOR, TEXTURE, STRUCTURES)ufl'- ~~ ':It' ':It'
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OWNER: Allt'~d

= ADDRESS' metenpdr"5 l
- [L

TOTAL DEPTH 18.5 1

SURFACE ELEVATION 311.B(, I WATER LEVEL: _

DRILLING / _ DRILLING I k=.1\ DATE I. {
COMPANY: J-Q,\10e METHOD:-rwti DRILLED·t:]u~15 f[] F.=:=::==:::==============-l

,. -r: J, I I NOTES:DRILLER. A { HELPER' J (J n

LOG BY: /.-... We yeL

·"51"'D\~

~v/. ,('<-~ ....<:P ~~\~ fb\.~
DESCRIPTION ISOIL CLASSIFICATION.~~~ (COLOR. TEXIURE, STRUCTURES)~"" ~I' <:,'" <:,1'- r--
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WELL N~MBER. ~W{Q~ OWNER AlUe..d
~ LOCC:;~~ i?og-~~~ : ADDRESS· ffimpch5 I

.. TOT AL DE PTH ----..J1~B<-.1I._5'_f _
SURFACE ELEVATION 377,8(./ WATER LEVEL· _

DRILLING DRILLING II~ DATE 7 I I
COMPANY: ./..Q..yoP METHOD: H DRILLED [N-/5fS7 NOTES:
DRILLER: Al HELPER: ~:rr)b n _ t---'--=-..=..:..-------- -J

lOG BY: L. Weyer:

So..m e 0.5 a..bove

DESCRIPTION I SOIL CLASSIFICATION

(COLOR, TEXTURE, STRUCTURES)

- '-- -
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DRiLL IN.G LOG

WELL NUMBER. 6 LUICB . OWNER: AlJ.i.e2._~__
'·--~\OCATION. Oo::±h west ADDRESS' 7fietr'OOQ/I's,

F: IL..... I.' ccvou- 0 p:xxJ5 '78.5'
TOTALDEPTH __~~~_~~ __

SURFACE ELEVATION 377.8~ , WATER LEVEL: _

DRILLING DRILLING JJLA DATE ~f:
COMPANY: Lo...vne METHOD: --ilJ DRILLED:7lfl{-15 8~

;t ]01 I NOTES:DRILLER. A I -HELPER no I :-- ~

lOG BY: L. We.yer

)-­

So.rn~ as o..bove

DESCRIPTION I SOIL CLASSIFICATION

(COLOR. TEXTURE, STRUCTURES)
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-WEII ~UMBER GLv( '0 OWNE R: _I-AJ.lL.L.IIL>'e.-..>o<d'--- _

lOO\;~+eet~to = ADDRESS- Clftm pol/5,

~Irl ~ '7,?'~ TOTALDEPTH __~_~_2~ _

SURFA~EVATION 375. 50" WATER LEVEL: _

DRILLING DRILLING H5A DATE ,[ I
COMPANY: LAy oe. METHOD: DRILLED<h" 67
DRILLER: A I HELPER: Job 0 ' NOTES:

lOG BY: L. We yex

• -"511J o,~

~

)

)

~.z~J~<" ,-cP ~~\~ ~,-d'"
DESCRIPTION I SOIL CLASSIFICATION~~»~ (COLOR, TEXIURE. STRUCTURES)--
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SURFACE ELEVATION 375, .50"

OWNER. At {,'ed
ADDRESS me..-tCQ()(){jS.

IL I •

TOT AL DE PTH _1..L3>.J.-1 _

WATER LEVEL: _

DRILLING DRILLING 1/ A DATE.-,/' /,
COMPANY: --::LA=-:-A=-iyU.o.....e_--METHOD: to DRIL LE D: JjL(, {61
DRILLER. _ L HELPE R' ...l..'..u./Ch..a..LQI.4- _

LOG BY: ---'L=-O'.-LW...x........€•....".y.....e......c__

NOTES:

<"~./~. /
~ ,-eP ",:st;~ 'b'-~ DESCRIPTION / SOIL CLASSIFICATION~~%~ (COLOR, TEXTURE, STRUCTURES)uf'. ~l" ~~ e;,l"

-
5o.me. Q5 abOVe...
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r1 71TOTALDEPTH ~~~~~ __

WATER LEVEL: _

OWNER: A lUecf
ADDRESS' rnetrcp::JI/s,

f L I

f1 ad

'ORILLING LOG

WELL NUMBER. 0W (/ 0

. LOCATION. ad /r)/7Jt;/?
was te56_1""Q.~__

DRILLING DRILLING IlL"A DATE l' I:
COMPANY: -"L~!,::1'v~n.L-Ie~__MET HOD: --A-J[[}..........--'---=DRILLED ~f!l. F.=;=;~:;;===========-(
DRILLER: t:!t HELPER' ,lob 0 r , NOTES:

LOG BY: _=L,,-,-.Weyer

DESCRIPTION ISOIL CLASSIFICATION

(COLOR. TEXTURE, STRUCTURES)
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DRILLING LOG

,~Ell NUMBER. r;,W{fD OWNER.~

.OCATION ad t'a Ce.nt to ADDRESS' (1] etcooo{is I

"/ waste. I Sforc\!3C IL J

nod J TOTAL DEPTH '7.3 /
I 50' --..........----

SURFACE ELEVATION.375, WATER LEVEL: _

DRILLING I - DRILLING H'~A DATE 'J I I:
COMPANY: /....D..yne METHOD:...J DRILLED: Uw 81
DRILLER: A I ~HElPER' JOb n I I

lOG BY; ~Wt...Joe"":'¥'f-'e.....f,,---__

NOTES:

J

((P 55
/0
ZS
35

DESCRIPTION I SOIL CLASSIFICATION

(COLOR, TEXTURE, STRUCTURES)

5a.me QS a..b OVe..

£.O.B.
73.0'

• "51 v D'~

SHE EI -!::L 0 F --.!:f-



370

365

360

USC -'
(f)
::::E

6/1 /2003
6/19/2003

o -Blind Drill

Deplh Infol mallorY
Tolal: 65.00
Auger: 64 .82
Core:

Oates:
SIal' :
Fmlsh:

Boring Information:
BOring No,: G8-03
\'/ell No.: G8-03
Surf. Elev.: 375.02

Field Boring Log

[I] - Core

Descriptionl Comments

Very MOist 12,0-13.0',

Yello\~lsh BrONn Clayey 511. OISt: Stiff;
Trace 5 nd.

Crushed Limestone Gr vel (Road Base).

Lithology

(217) 787 -2334

Weather:
Mid 70°'5 F, Partly Cloudy, Ram

Personnel:
Geologist: M. He\~II , P,G,
Driller: T. Marlo
Helper (5): D. Alger

Location:
Coold. Syslem:
Norlhlng:
E slln :

-I

~ - Spit I Spoon 0 - Shelby Tube

u
c
o
U

Borehole Detail

,;
~ QJ

~ ~ L~ "'-;::-rTT------------------.---.-3~

iT' ~~
~ ~.
QJ

(] - Continuous Barrel

~

C
:::J ~0 "'- .3u

0'''' en
~
~~ '0

0 c ::::E

m 0.-=
0' <>'1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

+---.-.;8030 4.0'

3

4

2

5.0'

5

5.0'

5.0'

5

Sample Type:

Sample
- ci
.c. Z ,;

a. QJ 0
C 0.

ei
u

QJ :::J >- QJ
0 a: f- z 0::

15

10

20 --'-----'---­

I!OTES,

Site Information:
Name: Honeywell Inteln lional
Loc a 10 : Me lropolis, JIIlnOls
Coun y: Massac
51 e No.: 12785..J0002
AEEI No.: 91-135/0011

Drilling Contractor:
Name: Terra 01111, [nco
Clly: almeyer,IL
EqUlpmenl: CME 75 - 81~" HSA w15' Con IIlUOUS Ba rei

Sampler an 2' Spll Spoon.



~ Andrews Engineering, Inc.
IV" 3300 Ginger Creek Drive. Springfield, IL 62711 (217) 787 -2334

Field Boring Log

Drilling Contractor:
Name: Terra Drtll, Inc.
City: Valmeyer, IL
EqUipment: 01E 75 - 8!1" HSA w/5' Continuous Barrel

Sampler and 2' Spilt Spoon.

Site Information:
Ilame: Honeywell [n el n tlon I
Location: t-letropolis, 1111 015
Coun t y: Massac
Site No.: 1278540002
AEEI No.: 91-135/0011

USC

>
~
w

.----355

6/19/2003
6/19/2003

o -Blind Drtll

Depth Information:
Total: 65.00
Auger: 64.82
Core:

Oates:
Start:
Finish:

Boring Information:
80ring No.: G8-03
Well No.: G8-03
Surf. Elev.: 375.02

[(J - Core

Yellowish Brown CI yey Sil : MOist: Stiff.
Tr ce S nd.

Description/ Comments

Coarse.

Light Grey.

Lithology

Weather:
Mid 70° '5 F, Parlly Cloudy, Rain

Location:
Coord. Svs em:
Nor t/1Ing:
Eastlng:

Personnel:
Geologist: M. Hel'Jlt t. P.G.
Drtller: T. Marlo
Helper (5): D. Alger

~ - Split Spoon 0 - Shelby Tube

Borehole Detail

-,.-

o

o

o

o

o

cr'"
~-

c
a...::

cr

[] - Can Inuous Barrel

~

C
:J
a
U

>a
iii

>
o
u
(lJ

a:

50'

o
z

Sample

Sample Type:

5

- a
:5 Z (lJ

a. c a.
<1J :J >­
o a: I-

25-
Grey Silt. M 1st: Firm: Little CI y.

Yellowish Brown Clayey Sli : ~OISt: Firm:
So e Sand.

6

o

o m%~Z~;;~h%,%
z z 'l'~

L LifTj-------------------.J---i

o LI ht Brown Sli : MOist to Dry: Hard: Very
Compact.

30-

7

50'

5.0'

o

o

o

o

o

o

Yellowish Brown Clayey Slit. ~IOlst: Firm:
Some Fine Grained S nd.

YellOWish Brown Clayey Silt: Moist: Firm:
Some Sand.

Becoming More Sli y and Sandy.

1-345

35- o
Light GreYish Brown S ndy Sli ; MOist:
Firm; Lltlle CI y. 1-340

8

o

o ...... . '

.... ".

Grey Fine to edl m Gr.:lIned Sli I y Sand.
MOls . Firm.

9
40 --'----'''----

nOTES.

4J

o

o

o

I
I
I

I
_,- '",,-,,--lA...'

Yellow,s Blown Fine to Medium Grained
Sand. r~OIS . Loose.

-
Page 2 of .:./



~ Andrews Engineering, Inc.
IV" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787 -2334

Field Boring Log

Boring Information:
BOl1l1g 1\10.: GB-03
Well 110.: GB-03
Surf. Elev.: 375.02

Site Information:
Name: Honeywell [n el national
L cation: Metropolis, IllinOIS
Coun y: Mas sac
S, e No.: 12785-10002
AEEI No.: 91-135/0011

Drilling Contractor:
Name: Terra Drill, Inc.
City: Valmeyer, [L
E Uipment: CME 75 - 8j~" HSA w/5' Continuous Barrel

Sampler and 2' Spilt Spoon.

Location:
Coold. System:
~Ior hlng:
E strng:

Weather:
tvlid 70· 's F, Partly Cloudy. Rain

Personnel:
Geologist: M. Hewitt, P.G.
Driller: T. Marlo
Helper (s): D. Alger

Depth In
Total:
Auger:
Core:

Oates:
Start:
Finish:

ormatIOn:
65.00
64.82

6/19/2003
6/19/2003

:>
QJ

W
" . :. ~r-335

f- 330

f- 325

USC

D -Blrnd Drill[[] - COle

De scrip tion/ Commen t5

Tan.

Dal k Yellowish Brown CI yey Silt. Grades
a Light Grey Mot les, Moist: Firm, Some

S nd.

Greyish Brown.

More Sandy.

. ," .. " '.. , .

Lithology

':"."

. ; -:.

~ - Spirt Spoon 0 - Shelby Tube

. ,

.'.

.'.

~
c OJ
o ::J

cO:
QJ

CD

+

--

Borehole Detail

[] - Can Inuous Barrel

~

c
~:J

~a
U "'- .3

0-'" '"~ ~- '0
a c :::;:

iii
0.-=

0- il'!

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4.8'

4.8'

2.0'

Sample Type:

Sample- c:i-
.c. Z :>
~ QJ 0
a. c a.

0 u
QJ :J >- QJ
0 ce f- Z 0:

9

10

11

50-

45-

....
55-

12

13V\
60 -l---1L.---"

~IOTES:

3.2'
6
17

QJX
u
m

!.La..

-'-

.. _.
:':':-1=:',:'·
;":'>1=:':

,' . . ..
: .....: :'... : .

. '""

..
:

'., "

.',. '.

Light Tan Fine to Medium Gr ined Sand:
vJe : Loose.

'- 320

'----
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6/19/2003
6/19/2003

.-------- ---------~-,~--~----- - .. - _.

~ Andrews Engineering, Inc.
V"' 3300 Ginger Creek Drive, Springfield, IL 62711

Site Information:
Name: Honeywell International
Location: Metropolis, IllinoIs
County: Massac
Site No.: 1278540002
AEEI No.: 91-135/0011

Drilling Contrac tor:
Name: Terra Drill, Inc.
City: Valmeyer, [L
EqUipment: CME 75 - 8\;1" HSA w/S' Continuous Barrel

Sampler and 2' Split Spoon.

(217) 787-2334

Location:
Coord. System:
Northing:
E stln

Weather:
Mid 70 0 's F, Parll Cloudy, Rain

Personnel:
Geologist: M. HeWitt, P.G.
Driller: T. Marlo
Helper (s): 0, AI er

Field Boring Log

Boring Information:
Boring No.: 58-03
Well No.: GB-O 3
Surf. Elev.: 375.02

Depth Information:
Total: 65.00
Auger: 64.82
Core:

Dates:
Start:
Finish:

Sample Type: [] - Continuous Barrel C8J - Spill Spoon [Z] - Shelby Tube [(] - Core 0 - Blind 01 ill

Sample
......

Borehole Detail Lithology Description! Comments USC ::;- c
:::' :::J ~0 ~

U"J- ci "'- .3 ::;:
u -L: Z ",; CT'" <f)

a. ClJ 0 3 ~~ '0 ",;c a.
0 u 0 (; ::;: ClJClJ :::J >- ClJ -

0 a: I- z cr: iii CT <te W

IX 25

I
" - ., .---r-315
-13 .. -.,

32 " -'
20' '-

6 -

X
.:-. .. ,-,

20 "1-

14 ' .- ..
~ c<: -27 2:! u

'.-'
" - .,

Light Tan Fine to Medium Grained Sand:
32

rD -
2.0'

LL"- .. _., Wet: Loose.
" -'

12

1
.. ,. '.

IX
-

36 "-'

15 " -
27

'. -
10 /:::/

65 09'
End of Boring = 65,00'

310

70-

75-

80­
NOTES:

1-305

1-300

Page 4 of 4



Descriptionl Comments

~ - Spltt Spoon [2] - Shelby Tube

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

:>
~
w

USC -'
UJ
:::E

6/17/2003
6/17/2003

ormation:
64. 2
64.72

o -Bltnd Drill

Depth In
Total:

uger:
Core:

Da es:
Star t:
Finish:

Boring Information:
Borin No.: GB-04
\ ell 1'10.: GB-04
SUr!. Elev.: 375.36

Field Boring Log

[I] - Core

(217) 787-2334

Weather:
Mid 70' 's F, Clear

Location:
Coold. System:
NOllhlll
Eas Ing:

Personnel:
Geologls : M. Hewl ,P.G.
Driller: T. larlo
Helper (s): D. Alger

[] - Con Inuous Bal rei

~

c
OJ:::J

0 "'- .3u
CT'" '"~
~~ '0

0 c :::E

iii
a.,;:

CT <>e

Sample Type:

- Sample

c:i
.r:. Z :>
a. OJ 0

c a.
0

0
OJ :::J >- OJ
0 a: I- z a:

Site Information:
Name: Hone I<-Iell In erna lonal
Location: lvetropoltS.llltnols
Coun y: Massac
Site No.: 1278540002
AEEI No.: 91-135/00 I

Drilling Contractor:
Name: Terl a Drrll, Inc.
CI y: Valmeyer,IL
EqUipment: CME 75 - 8l6" HSA w/5' Con Inuous Barrel

Sampler and 2' Spll Spoon.

f-----~B040 ].5"

5

2

5.0'

\0

3

4.6'

15

4

5.0'
520 --I-__L--.-

~IOTES.

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

II

Crushed Llmeslone Gr vel (Road Basel.

o rk Yellowish Brown CI yey Sill: Few
Black Organic Sireaks: Moist, Film: Tr ce
S nd.

375

370

365

360

P,,/r.e I of ..J



14- Andrews Engineering, Inc.
IV" 3300 Ginger Creek Drive. Springfield, IL 62711 (217) 787 -2334

Field Boring Log

Drilling Contractor:
ame: Terra Drill, I c.

City: Valmeyer,IL
EqUipment: CME 75 - 81J" HSA \,1/5' Continuous Barrel

Sampler and 2' Spilt Spoon.

Site Information:
Name: HoneYl-/ell Internatlon I
Loca Ion: IvletroDolls, illinoIs
County: tvlass c
Site 10.: 1278540002
AEEI No.: gl-l35/0011

>
.!!!
w

-350

1-345

USC

r--

-355

6/17/2003
6/17/2003

o -Blmd Drill

Depth Information:
Total: 64.72
Auger: 6il .72
Core:

Oates:
Start:
Finish:

Boring Information:
Boring No.: GB-Oil
Well No.: GB-Oil
Surf. Elev.: 375.36

[I] - Core

Description/ Comments

Sand Lens <0.1'.

D rk Yellowish BrO\~n Clayey Silt: Few
Black Org nlc Streaks: ~Iorsl; Firm; Tr ce
S nd.

Lithology

//. //.
/ /. /.
/. /./ /> /./
/ /.'v /> /.,
/. /.'v /./ /., Dark Yellowish Brown S ndy Clayey Silt:
/ /.' Mois t: Firm.

v/./. /.,
/ /.'

v/./. /.,
/. /.'

v //. /.,
/ /.'

1/ /./ /."
//. /./.

1/ /. .

Weather:
MI 70·'5 F, Clear

Personnel:
Geologist: M. He\~1 ,P.G.
Driller: T. M rio
Helper (5): D. Alger

Location:
Coord. System:
Nort Ing:
E sing:

C8J - Split Spoon [2] - Shelby Tube

~
I

Borehole Detail

a

a

a

a

a

a

a

a

o

a

a

a

a

w
-3

0"'" <f)
'---I .... '0
a..3 L

0" ~

[J - Continuous B rrel

~

C
::::J
o

U

~
o
m

:>
o
u
w
a:

5.0'

5.0'

ci
z

Sample

Sample Type:

7

6

5

- 0
.c: Z W
Q. C Q.
W ::::J >-
o a: ~

30-

25-

a
50'

35- a
I- 340

a Llgh Grey Sandy Silt, MOISt. Firm.

8 a

a

940 -'-- L...:.

tIOTES:

4,7'

a

a --

Dark YellOWish Brown Fine to t4edlum
-, ,_g':.a~n_e.d_~ _n.d:- ~~I~ ~ _L9~~e~ , r

...L...-,-,'••.:..'-,-,'"--'-" While Sand '----

Page 2 or



14- Andrews Engineering, Inc.
r~ 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787-2334

Field Boring Log

f--325

f- 320

f--330

USC -l
en
:::E

r---

f-335

6/1 /2003
6/17/2003

o -Blind Dnll

Deplh In 01 mallon:
Toal: 6-1.72
Auger: 6-1. 72
COle:

Da e
S ar
Finish:

Boring Information:
Boring No.: G8-0-1
Well 1'10.: G8-0-1
Surf. Elev.: 375.36

[I] - Core

Description/ Comments

White Sand.

T n Sand.

Dark YellOWish Brown CI yey S ndy Silt:
"10ISt: Firm,

D rk Yellowish Bro\~n Sand.

D rk YellOWish Brown Silly S nd: MOISt.

: ':.':

';',';'0';'

..... .::.
....

Lithology

.: .. -: ... .-.

Weather:
Mid 70"s F, Clear

Location:
Coold. Syslem:
N r In
Easllng:

Personnel:
Geologl5 M. Hewlll, P.G.
Driller: T. Marlo
Helper (s): D. AI er

IZI - Spli Spoon IZI - Shelby Tube

[

:::'1--: ::
'·'1-:·'·

w""u
co

LLCL

'I­

Q.J

C Ol
o "cO:
Q.J

CD

+

8orehole Detail

(] - Con Inuous B rrel

~

c
(1)::>

a ~

.3u "'c::
~~

VI

3 '0
0 c :::E

iii
0.-=
'J <>l!

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2.7'

5.0'

5.0'

Sample Type:

Sample- c:i-
:5 z ->

(1) 0
a. c a.

ci
u

(1) ::J >- (1)

0 0: f-- Z a:

10

11

12

9

55-

50-

Site Information:
Name: Honeywell Inl rn lion I

Loca Ion: 1elropolls, IllinoIS
Counly: !'Iass c
Sile No.: 1278540002
AEEI No.: 91-135/0011

Drilling Contractor:
Name: Terra Dnll, Inc.
Clly: Valmeyer, [L
EqUipment: CME 75 - 8 1.' HS \~/5' Con Inuous 8arrel

Sampler and 2' Splil Spoon.

45-

·'.1- .
. ~:::

13
60--'---".........

NOTES.

3.8' :.'.1-

.' .', -

Page 3 of .0/



14· Andrews Engineering, Inc.
IV" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787-2334

Field Boring Log

~ - Spilt Spoon [2] - Shelby Tube

Site Information:
Name: Honeywell Inter national
Location: fvletropolls, [IIInols
County: fvlassac
Sit No.: 1278540002
AEEI No.: 91-135/0011

Drilling Contractor:
Name: Terr Drill, Inc.
City: Valmeyer, IL
E ulprnent: CME 75 - 8l4" HSA w/5' Continuous Barrel

Sampler and 2' Spilt Spoon.

Boring Information:
Borin No.: GB-O-1
Well No.: G8-0-1
Surf Elev.: 375.36

D - Bllild Drill

Dep h Information:
Total: 6.:1.72
Auger: 64.72
Core:

Da es:
Start: 6/17/2003
Finish: 6/17/2003

[[] - Core

Weather:
lid 70· '5 F, Clear

Personnel:
Geologist: M. HeWitt, P.G.
Driller: T. Marlo
Helper (5): D. Alger

Location:
COOl d. Sy tem:
Northing:
Eastlllg:

[] - Continuous BarrelSample Type:

Sample
....-- c

~ ::J
~ ~- ci a
"'~ .3u

.c. Z :> 0'''' '"Q) 0 ~
~~ '0

0.. C 0.. 0 t.> a c :::E
Q) ::J >- Q) m 0."=
0 a: t- z a: 0' ~

13 I I
0.4'

,,~
II

42

50/4

1.0'

"IX
3

35

31

14
0.8'

r----~

65-

Borehole Detail

T
- '.

·1--'-
: 1=
'-
-

ill '" -u -ro -
I.L 0- -

J
1-':'-

<-:.
"-'"..._.:

:'::.=:
::'.'--".' :

Lithology

....
'.'

Description/ Comments

o rk Yellowish Brown Sil y Sand: Moist.

T n Fine to Medium Grained Sand and
Gravel; Wet: Loose.

End of Boring = 64.12'

USC

:>
Q)

w

I- 315

I- 310

70-
1-305

75-
I- 300

BO­

NOTES:
P !Je -I 0 I -I



Weather:
Low 70° '5 F, Partly Cloudy Rain

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

Site Information:
N me: Honeywell Intern tlonal
LocatiOn: Metropolis. [lIlnols
Coun t y: Massac
Site No.: 1278540002
AEEI No.: 91-135/0011

Drilling Contractor:
Name: Tel ra Dfill, Inc.
City: Valmeyer,IL
EqUipment: CME 75 - ma" HSA w/5' Contllluous Barrel

Sampler and 2' Spll Spoon.

(217) TST -2334

Location:
Coord. System:
Norll,lng:
Eastin:

Personnel:
Geologist: M. Hewlt , P.G.
Drdler: T. Marlo
Helper (5): D. Alger

Field Boring Log

Boring Information:
BOling No.: G8-05
\vell No.: G8-05
Surf. Elev.: 377.12

Dep h Informalloll:
Total: 67.00
Auger: 64 . 88
Core:

Dales:
Start: 6/18/2003
Finish: 6/18/2003

D - Blind Drill~ - Splil Spoon [;2] - Shelby Tube

370

365

375

360

usc

Page I of ,:j

[]] - Core

Yellowish Brown Clayey Sill: Moist: Firm:
Trace Sand.

Descriptionl Comments

Crushed Limestone Gravel (Road Base),

Lithology

u
c
o

U

(l)

c -;
o 0

~t6
CD

Borehole Detail

[J - Contmuous Barrel

~

C
QJ::J

a "'- .3u
CT'" <Jl

3: ~~ '0
a !; :::E

rn CT ~

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

+-_.-1)'B050' 3.1'

4

5.0'

5

3

5.0'

2

5.0'

5

Sample Type:

Sample- ci
oS z :>

QJ 0
a. c a.

ci
u

QJ ::J >- QJ
0 0:: f- Z a:

15

10

20 --'----'--"

~IOTES:



~ Andrews Engineering, Inc.
IV" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787-2334

Field Boring Log

6/18/2003
6/18/2003

Site Information:
Name: Honeywell In lerna lion I
Locallon: tvletropolls, IllinOIS
Counl y: M ssac
Sile No.: 1278540002
AEEI No.: 91-135/0011

Dr illing Cant rac t or:
Name: Terra Dnll, Inc.
City: Valmeyer, IL
Equlpmen : CME 75 - 8 1;' HSA w/5' Con II1UOUS Barrel

Sampler and 2' Spill Spoon.

Location:
Coord. System:
NOI lhlng:
E sting:

Weather:
Low 70· '5 F, Partly Cloudy Ralll

Personnel:
Geologist: M. Hewitt, P.G.
Driller: T. Marlo
Helper (5): D. Alger

Boring Information:
BOring No.: G8-05
Well No.: G8-05
Sur. Elev.: 377.12

Deplh Information:
Tolal: 67.00
Auger: 64 .88
Core:

Dates:
Start:
Finish:

~ - Split Spoon [Z] - Shelby Tube[] - Continuous B rrelSample Type:

Sample- ci-
:5 z ,;

QJ 0
0. C 0.

ci
U

QJ :::J >- QJ

0 a: f- z a:

~

C
:::J
o
U

~
o
OJ

Borehole Detail Lithology

[]] - Core

Description/ Comments

D -Blin Drill

USC

>
ClJ
W

5

25-

6

30-

7

35-

5.0'

5.0'

5.0'

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

I
I

I
I
I

Yellowish Brown Clayey Sill: Moist; Firm.
Trace Sand.

ellowlsh Brown Clayey 5111: MOIst. Firm,
Trace Sand.

Yello~lIsh Brown C; ndy Clayey S'lt; Moist.
Firm.

(ellowlsh Brown to T n Fine 0 Medium
'.'~'.".'~-:'.:" __g~ai~e_d_~~n.9~ ~~I~~ _L9~~e-.: .. _

T n Sand.

f-355

f- 350

f-345

8

9
40 -'----"L-..­

I !CITES.

4.4'

o

o

o

o

'. ' ......

Dark YellOWish Brown Sand.

While to Grey S nd.

Dark YellOWish Brown Sand.

-340

-
P ge 2 ot ..;



~ Andrews Engineering, Inc.
I.... 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787-2334

Field Boring Log

':','
" ' .

f-335

f-320

f-325

,,:
Q)

w

USC -J
en
::E

6/18/2003
6/18/2003

Page 3 of ..;

o -BI1 d 01111

Depth Inform lion:
Total: 6.00
Auger: 64.88
Core:

Da es:
Slart:
Finish:

Boring Information:
Boring No.: G8-05
Well No.: G8-05
Surf. Elev.: 377.12

[I] - Core

Description/ Comments

While Sand.

oal k YellOWish Brown Sund.

Wet.

White Fine to ~~edlum Grained Sand. ~~oist:

Loose lo Compact.

More Sandy.

S ndy CI ey SII. 015[, Film: Tr ce
Gra el.

Light Grey Ftne to Medium Gr tned Sand:
I~ols [, Loose.

Oark Yellov,ish Brown 5 nd "m,j Gr vel:
_~~i~ ~ .!-9~~e..: -

" ':',.:.

.....

,' .. ,'.
' ... ,'.

· ... . '.

· ',' .,'"

:
'" ..

Lithology

.,' "

,'. "

Weather:
Low 70··s F, Pa lIy Cloudy Ralll

~..~.~..-.~. r--

White Sand.

Location:
Coord. S slem:
NOI hlng:
Easlll1g:

Personnel:
Geologist: M. Hewl ,P.G.
Driller: T. arlo
Helper (s): D. Alger

-v.~7;'~?'.~~~.~:7.'~:T---;-L-:-:19:-;:h~l-;:G;:r=e:-:-y-;:C;;-:'a::-:y-::e:-:-y:-;Sr;-:';-;Il-:-;-;:::F=ew:-:--;:O:;-::-::-r;-:-k-;;Y::e-;;-lIo::-:w-:-I:-;Sh=--+-~t- 330
• Brown Moltles. MOISt. Firm; Some Sand.

III
~
~

~ - Split Spoon [2J - Shelby Tube

'"

'.:: f-- '.::

/::i=·:·\
.. =..::

Borehole Detail

[] - Continuous Barrel

.....
c

Q)::>
a ~ ~

u "'- .3
0'''' <f)

~ ~ - '0
a c ::E

m 0.-=
0' ~

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4.6'

4.0'

0 .::J= '.

x :
Q) u : ::1--

co '.
lJ... a.. .::1--

0 '. 1-

.~ e- '.
::'.~=

0 ::.1- :-.. --
4.8' 0 --.

8 '::-1- ..
16 :::.1- :

- ~ :

5.0'

Sample Type:

- Sample- ci-
.t::. Z ,,:
a. Q) 0c a.

ci
u

Q) ::> >- Q)

0 a: t- z a:

9

12

10

11

50-

13 IX
60 -'---"--"

nOTES.

55-

Or illing Cant rac tor:
Name: Terra Dnll, Inc.
Clly: Valmeyer, IL
Equipment: CME 75 - 8 1J" HSA 1-1/5' Conllnuous Barrel

Sampler and 2' Spill Spoon.

Site Information:
N me: HoneYl-iell In tel na lonal
Loc lion: Me ropolls, !llinols
Coun y: Massac
Sile No.: 1278540002
AEEI No.: 91-135/0011

45-



+- Andrews Engineering, Inc.
I V'" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787-2334

Field Boring Log

6/18/2003
6/18/2003

Site Information:
N me: Honeywell fnternattOnal
Loc a ttOn: tvle lropolls, IllinoIs
County: M ssac
Site t\lo.: 1278540002
AEEI No.: 91-135/0011

Drilling Contractor:
Name: Terra Drill, Inc.
CI y: Valmeyer, IL
Equipment: CME 75 - 8W HSA w15' Contliluous Barrel

Sampler and 2' Spilt Spoon.

Location:
Coord. System:
Northing:
Eastlllg:

Weather:
Low 700's F, Partly Cloudy R In

Personnel:
Geologist: M. Hewitt, P.G.
Driller: T. tvlarlo
Helper (s): D. Alger

Boring Information:
Boring No.: GB-05
Well No.: GB-05
Surf. Elev.: 377.12

Depth Information:
Total: 67.00
Auger: 64 .88
Core:

Oates:
Start:
Finish:

Sample Type: [J - Continuous Barrel ~ - Split Spoon 0 - Shelby Tube [JJ - Core D -Blind Dnll

Sample
~

Borehole Detail Lithology Descriptionl Comments~ c
l1J USC ::;

:::: ::>
~

UJ
0- ci "':;: .;l ::::E
U

.<:: Z :> 0'''' '" -
l1J 0 > ~~ '0 :>a. c a. u 0 c: ::::E

l1J ::> >- 0 l1J rn 0.-= l1J

0 a: I- z a: 0' ~ W

[X I
., ., Light G,ey Fine to Medium Gr Ined S nd: c--

23 - ' .
13 - .- '. ' . \~et: Loose... -. "

29 - .::.
2.0' - '.

.-.' .....

IX
3 '. - '. '.". -" . . . . . ..
33 - .::. .-

14
., - . , ..

50 - .. .. I- 315UJ u . - '. '. :
ro - ..

I..L a... : - .,
' .

-" .. ,

1.1'

1
- . ;: .: . Some Gravel.

X
11 - " " ..... '.

-
37

.- '. -
'- '.

........
15 '- .. ."

24 " - . ' ., .......
.='. .:: .::

50 .~ '. ' ... ..
';" :

65 0.8' '. :.... ' •• 0,

X
8 c .. .. .. . " Medium 10 Coarse Grained Sand and:g '. '. '. '.

33 -0 ."
. . . . . .. . . Gr vel: Wet: Loose.

16
ro c '. '. '. :
E ro

33 0 UJ .::
I..L

' ..
."

1.0'
38 l ..

End of Boring =67.00' -310

70-

1-305

75-

-300

80­
IOTES.

P ge 4 OT .:./



Drilling Contractor:
Name: Terr Dilll, Inc.
City: Valmeyer,IL
Equipment: CME 75 - 8lf' HSA w/5' Conlllluous Barrel

Sampler an 2' Spll Spoon.

Site Information:
Name: Honeywell International
LocatIOn: Metropolis, IllinoIs
County: iVlassac
Site No.: 1278540002
AEEI No.: 91-135/0011

>
.!!!
w

370

365

360

355

usc -'
en
:E

Page I of -'I

6/23/2003
6/23/2003

o -Blind Drtll

Deplh InformallOn:
Total: 72.00
Auger: 72.00
Core:

Dates:
Starl:
Finish:

Boring Information:
Bonng No.: GB-06
Well r--Io.: GB-06
Surf. Elev.: 372.69

Field Boring Log

[[] - Core

Descriptionl Comments

Brown CI yey Sill TopSOIl. I~olst: Firm:
Rootlels.

Light Yellowish Brown Clayey Silt: MOl" l:
Firm: Trace Sand: Few Rootlets.

Lithology

Weather:
Low 70°'5 F. Cle r

(217) TST -2334

Personnel:
Geologist: M. Hewitt, P.G.
Dnller: T. Marlo
Helper (5): D. Alger

Location:
Coord. Syst m:
Northing:
Eastlllg:

~ - Split Spoon 0 - Shelby Tube

Borehole Detail

[] - Continuous Barrel

c
OJ:=J

0 ~

u "':;= .3
0"'" VI

3 ~- '0
0 c :E ~

iIi
a.~ (0

0" <t'1 ~

"g-
o
~

~

0 .n

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4.0'

5,0'

50'

5,0'

8060

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

3

4

2

5-+----11-1

Sample Type:

~
Sample

c:i
.t::. Z :>

OJ 0
Q. C Q.

0
U

OJ :=J >- OJ
0 a:: I- z cr:

15-+--it-ll

10'-+--it-ll

20 -'-----........

NOTES:



I+- Andrews Engineering, Inc.
IV" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787-2334

Field Boring Log

Drilling Contractor:
Name: Terra Drill. Inc.
C, y: Valmeyer, IL
EqUipment: CME 75 - 8!~" HSA w/5' Continuous Barrel

Sampler and 2' Spilt Spoon.

Descriptionl Comments

Site Information:
N me: Honeywell [nlernatlonal
LDC tiD 1: ~1e tropolls. IllinoIs
County: tv1assac
SI e No.: 12785-10002
AEEI No.: 91-135/0011

USC

o -Blind Drill

Depth Information:
Toal: 72.00
Auger: 72.00
Core:

Da es:
Star: 6/23/2003
Finish: 6/23/2003

Boring Information:
80l'ln ~Io.: GB-06
Well No.: GB-06
Surf. Elev.: 372.6

[(J - Core

Lithology

Weather:
Low 70' 's F, Clear

Location:
COOl . System:
Northing:
Eastlll :

Personnel:
Geologls : tv!. Hewl' , P.G.
Driller: T. Marlo
Helper (s): D. Alger

~ - Spilt Spoon [2] - Shelby Tube

Borehole Detail

[] - Continuous Barrel

~

C
=:J
o
U

~
o
iIi

>
o
u
(1)

a:
o
Z

Sample

Sample Type:

- 0
J::. Z (1)

Q. C Q.
(1) =:J >-
o a: I-

5

25 -+--411-1I

6

30 -+---11--1

5.0'

5.0'

o

o

o

o

o

o

o

o

o

o

o

o

(1)

c :;
o 0

~t6
CD

II

LI hI YellOWish Brown Clayey Sil : Mois t:
Firm: Tr ce Sand: Few Rootlets.

More Sandy.

f-350

-345

7

o
Yellowish Brown Sandy 5,1 : MOls t; Firm:
Some CI y.

f-340

o .. " "..... '.
Dark (ello~lIsh Bro~1I1 Sand: ~lols . Firm.

'. "..... '.

35-+--+-1 4.0' o

o

o

~II~~~~~ Yellowish BrO~1I1 CI yey Sill. ois. Firm.~ Some Sand.
~ ~ %'~

8
o

t-335

o
Yellowis Brown Silly San: MOls : Firm.

40-'-----.........

rllHES

5.0' o

Page 2 of ...j



~- Andrews Engineering, Inc.
tV" 3300 Ginger Creek Drive. Springfield. IL 62711 (217) 787-2334

Field Boring Log

Drilling Contractor:
Name: Terra 01"111, Inc.
CI t y: Valmeyer, IL
Equipment: CME 75 - 8~" HSA w/5' Contllluous Barrel

Sampler and 2' Spilt Spoon.

Boring Information:
BOl"lng No.: G8-06
Well No.: G8-06
Surf. Elev.: 372.69

t-325

-320

f- 330

f- 315

-

6/23/2003
6/23/2003

Page 3 of -I

D - Blind O,ill

USC --'en
:::E-
,,;
(1J

W
r---

Depth Information:
Total: 72.00
Auger: 72.00
Core:

Dates:
S art:
Finish:

rn -Core

Descriptionl Comments

Yellowish Brown Silty S nd: MOist: Firm.

Yellowish Brown Clayey S ndy Silt: Moist:
Firm.

More Clayey.

More Sandy.

Lithology

Weather:
LO\~ 70° '5 F, Clear

Location:
Coold. System:
Northln
Eastlll

Personnel:
Geologist: /VI. Hewitt, P.G.
Driller: T. Marlo
Helper (5): O. Alger

~ - Spli Spoon 0 - Shelby Tube

-'L
(1J

~
I

-r-

Borehole Detail

[] - Continuous B rrel

~

C
:::J
~ ~0

u "'- -3
CT'" <n

~ ~- '0
0 c :::E

iD 0.-=
CT ~

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4.8'

5.0'

5.0'

50'

9

11

10

12

Sample Type:

- Sample
~- ci-
:5 z ,,;

(1J 0
Q. C Q.

0
l..)

(1J :::J >0- (1J

0 a: t- z a:

55 -+---11-1I

Site Information:
Name: Honeywell [nlernatlOn I
LocatIOn: /vlelropolls, [Ilinols
County: Massac
Site No.: 1278540002
AEET No.: 9H35/0011

45-+---1H

50-+--.-1

60--'----~

nOTES



~ Andrews Engineering, Inc.
IV' 3300 Ginger Creek Drive. Springfield, IL 62711 (217) 787-2334

Field Boring Log

Site Information:
"lame: Honeywell International
Loc Ion: fvletropolls, IllinoIs
County: fvlass c
Site No.: 127 5-i000~

EEl No.: 91-135/0011

Drilling Contractor:
Name: Ter ra Drill, Inc.
CI Valmeyer, IL
EqUlpmen CME 75 - l~" HSA w/5' Continuous Barrel

Sampler and 2' Spilt Spoon.

Location:
Coord. S stem:
Nor thing:
E stln

Weather:
Low 70° 's F, Clear

Personnel:
Geologls M. Hewl P.G.
Driller: T. Marlo
Helper (s): D. Alger

Boring Information:
Boring 1\10.: GB-06
\"iell No.: GB-06
Surf. Elev.: 372.69

Depth Intormatlon:
Toal: 72.00
Auger: 72.00
Core:

Dates:
Star 6/23/2003
Finish: 6/23/2003

Sample

Sample Type: ~ - Split Spoon [2J - Shelby Tube

>
ClJ
W

usc

D - Blm Drill[I] - Core

Description/ CommentsLithologyBorehole Detail

[] - Continuous B rrel

~

c
=>o
U

~
o
rn

>
o
u
ClJ
a:

o
z

- 0
.J::. Z ClJ
Cl. C Cl.
ClJ => >-
o a: I-

-.-.:
­.:. ,'.

"-'"
';'-

'-

I- 310

1-305
Ught Grey: Mois

Light Grey Clayey Sand: MOls t to Wet:
Moderately Firm.

Grey Fine to Medium Grarned Sand: ~Iet.
Loose: Some Gravel.

',': :

,,' .. ' ..
':': .. ::.,::.

........
':' .. : .. ':','

:.::.:.::'.:.::' Grey to YellOWish Brown Fine to Medium
'\ Grarned Sand. MOist to Wet, Firm.

// //v / '/
/ /'

'/ // //
/ /' Yellm'lISh Brown Clayey S ndy Sill: MOist:

/ // /, Firm.
/ /"

•
v // // Light Grey CI y. loist 0 Wet. Moderately

Firm.

.;.. '.

.,'.

':','

-
i=

[
:·.::E:·:::
. : .',

.::=
"-

=".:.-
.:-
.::=.::

==-.".. - ....
:.:,'-

~ -'"
ClJ U

I1J
I.L"-

o

o

o

o

o

o

o

o

50'

13

14

65+---11--1

o ':-"
" .' :',': .:.'

70'-+----PL....II 2.3'

2.0'

HW
H~I

I

10

o

-'-

-.,'.

. . . . .

/J=. //
, .

"

.:.: .. : .......:.....

..
'. -,'"

','::.'::

.:: .. : .....

End of Boring = 12.00'
1-300

75-

1-295

80­
IIOTES.

Page Of.c./



Field Boring Log

Boring Information:
Boring 1\10.: G -07
I'fell No.: GB-07
Surf. Elev.: 373.06

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

Site Information:
l\Iame: Honeywell [n ernatlon
LocatIOn: Ivletlopolls, IllinOIs
County: Massac
Site 1\10.: 1278540002
AEEI No.: 91-135/0011

Drilling Contractor:
Name: Terra Drill, Inc.
Cit: Valme er,IL
EqUipment: CME 75 - 8 !I.> " HSA w/5' Continuous Barrel

S mpler n 2' Spll Spoon.

(217) 787-2334

Location:
Coorll. System:
1\101 hill

Eastin:

Weather:
High 70· '5 F, Cleal

Personnel:
Geologist: M. HeWitt, P.G.
Driller: T. Marlo
Helper (5): o. Alger

Dep h [n
Total:
Auger:
Core:

Oates:
Start:
Finish:

01 matlon:
72.00
72.00

6/24/2003
6/2<1/200J

370

365

360

355

USC --.J
UJ
:::E

P ge I at -I

D - 81m Drill[[] - Core

Description/ Comment 5

Yellowish 8ro'"n Clayey Sill: MOist to Very
MOISt. Moder tely Firm: Trace Sand.

Lithology

~ - Spill Spoon IZl - Shelby Tube

Borehole Detail

N
o.n

'"

ll~
~ I'····
c .o .
u .

I"

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

3.3'

5.0'

5.0'

'i.0'

B070

3

2

4

5-+---I1-----i1

Sample Type:

Sample
~

c
(1)::J- ci 0

u "'- .3
.c z > 0-'" <f)

(1) 0 ~ '6
a. c a.

ci
Ll 0 c :::E

(1) ::J >- (1)
iIi

0.--=
0 a: f- z 0:: 0- <l'1

15-+---I1-----t1

10-+---11-1

20----1--------'------­

~IOTES;



Description/ Comments

~ - 5plil Spoon 0 - Shelby Tube

>
Q)

w

USC :::J
en
:::E

6/2-1/2003
6/2-1/2003

D -Blind Drill

Depth Information:
Total: 72.00
Au er: 72.00
Core:

Oates:
Star:
Finish:

Boring Information:
Boring No.: GB-07
Illell No.: GB-O
Surf. Elev.: 37 .06

Field Boring Log

[[] - Core

Lithology

(217) 787-2334

Weather:
High 70' 's F, Cle r

Personnel:
Geologist: M. Hewitt, P.G.
Driller: T. Marlo
Helper (s): D. Alger

Location:
Coord. System:
Nor thing:
E sing:

Borehole Detail

Andrews Engineering, Inc.
3300 Ginger Creek Drive. Springfield. IL 62711

Sample Type:

Sample
~

c
Q)- ::>

ci 0 "'- ~u
:5 z :> 0"'" <f)

Q) 0 3: ~- 0a. c a.
ci

u 0 c :::E
Q) ::> >- Q) m 0.-=
0 a: I- z a: 0" <l'1

Site Information:
Name: Honeyl'lell InternatIOnal
LocatIOn: tvle ropolls, III1I10lS
Coun ty: tvlassac
Site No.: 1278540002
AEEI No.: 91-135/0011

Drilling Contractor:
Name: Tel r Dnll, Inc.
CI y: Valmeyer,IL
EqUipment: CME 75 - 8 1d" HSA w/5' Continuous Barrel

Sampler d 2' Spli Spoon.

Page 2 of ..j

5

25 -+---11-1

6

301-+--11-1

7

35 -+--IIf-11

8

40 -I..-----'lL-..­

tlOTES.

5.0'

5.0'

5.0'

5.0'

0

0

0

0

0

0

0

0

0
~
e:;

0 o 0

~t6
aJ

0

0

0

0

0

0

0

0

0

0

Lighl Yellowish Brown to Ligh Grey
CI yey Sill; MOlsl; Firm, Trace Sand.

Dark Yellowish Brown 5 ndy Clayey 511t,
MOist: Firm.

Dark Yellowish Brown Sil y Sand; Moist:
Firm,

Light Yellowish Bro'"n 0 Light Grey
CI yey Silt; MOls ; Firm; Trace S nd.

Light Grey Clayey SII 10 Silt. MOIst. Firm;
frace S nd.

- -- - - - - -- - - - - - - - - - - - - - - - - - - - - - - --- -
Dark Yellowish Brown 0 Light Grey Clayey
511t; MOiSt. Firm; Some 5 nd.

More Sandy.

Dark Yellowish Brown Silly 5 nd to Sand;
MOIst. Firm to Moder tely Firm 0 Loose.

Dark YellOWish Brown Sand, Moist. Loose.

350

345

340

335



~ Andrews Engineering, Inc.
IV' 3300 Ginger Creek Drive. Springfield. IL 62711 (217) 787-2334

Field Boring Log

6/24/2003
6/24/2003

Site Information:
N me: HoneYI-Iell International
Loca Ion: Me ropoll . IllinOIs
County: tvl ssac
Site No.: 12785-10002
AEEI No.: 91-135/0011

Drilling Contractor:
Name: Terra Drill. lnc.
CI y: V Imeyer, IL
E Uipmen : CME 75 - 81i" HSA w/5' Contilluous Barrel

Sampler and 2' Spilt Spoon.

Location:
COOl (1. Sys em:
Nor thing:
Eas Ing:

Weather:
High 70° 's F, Clear

Personnel:
Geologist: M. Hewlt t, P.G.
Driller: T. I'--Iarlo
Helper (sl: D. Alger

Boring Information:
Bonn No.: G8 -0 7
Well tlo.: G8-07
Sud. Elev.: 373.06

Depth Inform tlon:
Total: 72.00
Auger: 7.00
Core:

Da es:
Start:
FIIllsh:

I:8J - Spltt Sooon !Zl - Shelby Tube[] - Can Inu us Barrel D -Bltnd Drill

>
~
UJ

usc

[JJ - Core

Description/ Comments

Dark Yellowish Brown S nd. MOISt. Loose... ,', ......

'" '. '.
. ..

Lithology

: ::.:.: :.:.: :.'1

Borehole Detail

--
~o

-­C
::>
o
U

~
o

CD

Sample Type:

- Sample
~- ci
..c. Z :>

QJ 0
a. c a.

ci
u

QJ ::> >- QJ
0 a: I- z a:

9

45-+--IIf-II

10

5.0'

o

o

o

o

o

o

o

o

Dark Yellowish Brown Sandy CI yey Sil t:
MOIst. Moder tely Firm to Film.

Light Grey wtlh 0 Ik YellOWish Brown
Mottles.

Dal k Yellowish Brown CI yey Sand: fvlolst:
Soft.

f- 330

-325

50 -+--111--1I 5.0' o

11

o

o

o

o

I
t
~
I

Llgh Yellol"sh BrOI'1n Clayey Sil : Few
Dark Yellowish Brown and Grey Mo ties:
MOist: Film. Some 5 nd.

-320

55+-__...-1 4.3' o o rk ellowlsh Brown FI e to Medium
Grained fvlolst. Loose.

o " '. '.
., ..

12

60--L.--"~

r·IOTES.

J.5'

o

o

o

o

Light Grey Clayey Silt.

Dark Yellowish Brown Silty S nd: MOist to
'riel: Loose.

Less Silty.

f- 315

===7

Page 3 of ..j



~ Andrews Engineering, Inc.
IV' 3300 Ginger Creek Drive, Springfield, IL 62711 (217) T8T -2334

Field Boring Log

Drilling Contractor:
Name: Terra Drill, Inc.
Cit Valmeyer, IL
E ulpment: CME 75 - W' HSA w/S' Conlilluous Barrel

Sampler and 2' Spill Spoon.

~ - Spill Spoon lZl - Shelby Tube

Borehole Detail

1-310

USC ::J
(J)
::E-
:>
QJ

W

6/24/2003
6/24/2003

D - Blind Drill

Depth Information:
Total: 72.00
Auger: 72.00
Core:

Oates:
Start:
Finish:

Boring Information:
Boring No.: GB-07
Well No.: GB-07
Surf. Elev.: 373.06

[I] - Core

Description/ Comments

Light Grey Sandy Silty Clay, Moist;
Modera ely Firm, Trace Gravel.

Light Grey CI yey Sand, 'tlet: Moderately
Firm.

Lithology

Weather:
High 70° 's F, Clear

Personnel:
Geologist: M. Hewil , P.G.
Driller: T. Marlo
Helper (s): D. Alger

Location:
Coord. Syslem:
Northing:
E sling:

. :-.',

-':'-

';:1-'::
",-" .
...~ ..::

1=

1­

'::1=.. !-

.;:~ ...

~ ~

QJ u
ro

LLo...

[] - Continuous Barrel

-C
QJ:::J

0 ~ ~

u "'- .3
0"'" '"~ ~- '0

0 c ::E

rn 0.-=
0" ~

0

0

0

0

050'

Sample Type:

- Sample

- ci
.c Z :>
0.

QJ 0
C Q.

ci
U

QJ :::J >0- QJ

0 0:: f- Z a:

13

65 -+---11-1

Site Information:
Name: Hone well Intern tlonal
Loc liOn: Melropolls, [lIlnols
Coun y: lassac
SI e No.: 12785-10002
AEE[ No.: 91-135/0011

'-
'.::~ ..

..
'.

14 '.::!­
.:::=.. !-
.::.!-

" -,,!=';:

I-:L;,UIc':L+----,D::-a_r_k_Y,.-e,.-lIo_W_I,.-sh_B=-r_o_w_n-:.=--~:-:-,.-,.- -+_-jl- 305
Dark Yellowish Bro~1Il S nd, Wet; Loose.

.::._"

70 ,6'
3

IX
7

15
13

30
2.0'

-
':',:= ..

,;",;".;.

.,' .....

, ... .. . . . . . . . .

T n Medium to Coarse Grained Sand and
Gravel; Wet: Loose,

End of Boring = 72.00'

1-300

75-

1-295

80­
nOTES:

Page"" of ""



Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

Site Information:
Name: Honeywell International
Loca t,on: Me tropoll 5, IllinoIS
Count: Massac
Site No.: 12785 0002
AEE [No.: 91-135/0011

Drilling Contractor:
Name: Terla Dnll, Inc.
C, y: almeyer, IL
EqUipment: CME 75 - 8W' HSA wiS' Contllluous Barrel

Sampler an 2' Spilt Spoon.

(217) 7,'37-2334

Location:
Coord. Sy tem:
Northing:
Easling:

Weather:
Low 80 0 's F, Clear

Personnel:
Geologist: M. Hewil t, P.G.
Driller: T. Marlo
Helper (s): D. Alger

Field Boring Log

Boring Information:
Borlllg i\Jo.: GB-08
Well 1\10.: GB-08
Surf. Elev.: 372.33

Depth Information:
Toal: 66.00
Auger: 65.00
Core:

Dates:
Start: 6/25/2003
Finish: 6/25/2003

Sample Type: [] - Continuous Barrel ~ - Split Spoon 0 - Shelby Tube [I] - Core D -Blind Drill

Sample

Page I of .4

365

370

355

360

USCDescription/ Comments

More Greyish.

Dark Yellowish Brow~ Clayey Silt; Moist:
Firm: Trac Sand.

Lithology

.~.

~
W

u
c
o
u

(l)

c :;
o 0

~16
CD

Borehole Detail

-I

,.;

" ~" ~
:u~,_ i ~------,--,-----~(~-,---,~ Crushed limes tone Gr vel R a Base).

~

c
W::J

0 .3U "':::0
0-'" '"~ ~- '0

0 c :::E

iD
0.-::;

0- <loll

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

,,;
o
u
W
cr:

50'

5.0'

'1.3'

5.0'

o
z

8080

4

3

2

5-+--tIf-i1

o
:5 Z I1J
a. c a.
W ::J >-
o a: I-

15+-11-1

20 -'-__JO.......

NOTES.



l4- Andrews Engineering, Inc.
IV" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787-2334

Field Boring Log

Or illing Contrac t or:
Name: Terra Drill, Inc.
City: Valmeyer, fL
Equipment: CME 75 - 8W' HSA w/5' Continuous Barrel

Sampler and 2' Spilt Spoon.

Site Information:
Name: Honeywell [nterna lonal
Location: Metropolis, filinois
County: tvlassac
Site No.: 1278540002
AEEI No.: 91-135/0011

>
~
w

-345

... 350

usc

6/25/2003
6/25/2003

o -Blin Drill

Depth InformatIOn:
Total: 66,00
Auger: 65,00
Core:

Dates:
S art:
Finish:

Boring Information:
Boring No,: GB-08
Well 1'10.: GB-08
SUI f. Elev,: 372,3

[I] - Core

Description/ Comments

M re S ndy,

o rk YellOWish Brown Clayey Silt: !Vlolsl:
Firm: T,ace S nd,

Dark YellOWish Brown Sandy Clayey Sill:
MOlsl: Firm.

"...... '
:

Lithology

Weather:
Low 80 0 's F, Clear

Personnel:
Ge ologls t: tvl. Hewlt t, P.G,
Driller: T, arlo
Helper (s): D. Alger

Location:
Coord. System:
Northing:
Eastlllg:

~ - Spill Spoon 0 - Shelby Tube

Borehole Detail

o

o

o

o

o

o

o

o

[] - Conlinuous B rrel

~

c
:::>
a
U

~
a
iIi

>
o
U
QJ
a:

5,0'

o
Z

Sample

6

Sample Type:

5

a
.<::. Z
- QJ0. C 0.
QJ :::> >-
o a:: f-

25-+---IHI

30+-__...-1 4.4'

o

o

Dark Yellowish Brown Fine to Medium
Grained Sand: Moist to Very MOist: Loose,

7

o

o

"

: ..
....

'. ,,' .. '
"

T n S nd.

f- 340

35 -+----il---iI 3.8' o
, '.

8

o

o

o

Light G,eYlsh Brown Silly S nd: MOlsl.
Loose,

r,l..,.:L..-:+.~f-----------------+--r-335
. .' . .' . .

.... :; .. ;.

o
....

.....: .
Yellowish Brown Fine to Medium Grained
Sand: MOist: Loose,

40-'------­
~IOTES,

4,5' o - =
Page 2 of <./



14- Andrews Engineering, Inc.
IV" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 7,37 -2334

Field Boring Log

Drilling Contractor:
Name: Terra 01111, Inc.
CI y: Valmeyer,lL
Equlpmen CME 75 - 8 1i" HSA wl5' Continuous Barrel

Sampler and 2' Spill Spoon,

,,;
~
w

....J
(f)
::E

-330

1--325

1-320

USC

6/25/2003
6/25/2003

o -Blind Drill

Deptn Informa Ion:
Toal: 66.00
Au er: 65.00
Core:

Oates:
Start:
Finish:

Boring Information:
BOI'lng No.: GB-08
~vell No.: GB-08
Surf. Elev.: 372. 3

[JJ - Core

Descriptionl Comments

Dark YellOWish Brown CIi1yey Slit: ~Ioist to
Very Moist. So l: Som S nd.

Clayey Zone.

D rk Yellowish Brown Clayey Silt. Moist:
~Ioderately Firm: Some Sand.

Light Grey Fine Gr Ined S nd: ~Iois t:
Loose.

... : .....

Lithology

Weather:
Low 80· '5 F, Cle r

Location:
Co rd. System:
Northln
E 5 Ing:

Personnel:
Geologls M. HeWitt, P.G.
Or lIer: T. M rio
Helper (5); D. Alger

~ - Spli Spoon [2] - Shelby Tube

" "

--

-I-

-f-

Borehole Detail

o

o

o

o

o

o

o

o

o

o

o

o

o

[] - Continuous Barlel

-­C
:J
a

U

3:
a
iIi

,,;
o
u
(l)

a:

5.0'

5.0'

o
Z

Sample

11

10

Sample Type:

9

- a
.c Z (l)

Q. C Q.
(l) :J >­
o a: I-

45 -+---tlf-II

50 -+---tl1-iII

Site Information:
N me: Honeywell Interna IOnal
Loc Ion: fvle tropolls, IllinoIs
Coun v: ~lassac

Sile No.: 1278540002
EEl No.: 1-135/0011

Dark YellOWish Bro·tln Sand.

55-+-----IIf-II

12

2.9' o

o

o

:.'.f- :.'..:,:=:.
:::~::.

'... ..
":.'::.'::

....
.' . ....

T n Sand. 1--315

.-"", .,'"

60 -'---"L..-II

IluTES

2.7" -- -

Page 3 of ..f



6/25/2003
6/25/2003

I~ Andrews Engineering, Inc.
V' 3300 Ginger Creek Drive, Springfield, IL 62711

Site Information:
Name: Ho eY~Jell International
Location: Me tropolls, IllinOIs
County: ~Iassae

Site No.: 127 540002
AEE[ No.: 91-135/0011

Drilling Contractor:
Name: Terra Drill, [ne.
City: Valmeyer,IL
Equipment: CME 75 - 8v.l" HSA w/5' Continuous Barrel

Sampler and 2' Spilt Spoon.

(217) 787-2334

Location:
Coord. yslem:
Northlllg:
Eastlng:

Weather:
Low 80 0 's F, Clear

Personnel:
Geolo 1St: M. Hewitt, P.G.
Drtller: T. Marlo
Helper (s): D. Alger

Field Boring Log

Boring Information:
Boring No.: GB-08
f~ell ~Jo.: GB-08
Surf. Elev.: 372.33

Depth Information:
Total: 66.00
Auger: 65.00
Core:

Dates:
Start:
Finish:

C8J - Split Spoon 0 - Shelby Tube

Borehole Detail

Sample Type: [] - Continuous Barrel

l
rueo<_ u

r1J
LLD...

-'::'

Lithology

···.··1·····1.·'·····1··.·

[]] - Core

Descriptionl Comments

Tan Sand.

Grey Clayey Sand: Moist to Wet; Firm to
Moderately Firm.

0 - Blind Drill

USC -
(f

~

>
.!!o
LL

~

'-310

70-

75-

so­
NOTES

,',-

", :.:-::".: .
. : ... : ~ .. : ..

-::":"':'"

..J

Tan Coarse Grained Sand and Gravel: Wet:
Loose.

End of Boring - 66.00'

-300

-295

Page 4 of L



USC

6/16/2003
6/16/2003

D - Blind Dnll

Deptn Informa Ion:
Tolal: 6.:1 .68
Auger: 64.68
Core:

D tes:
Start:
Filllsh:

Boring Information:
BOlll1g No.: GB-1 <)

Well ~Io.: GB- J0
SUit. Elev.: 375.00

Field Boring Log

[]] - Core

Description/ Comments

355

P ge I Of ---/

370

360

365

YellOWish Brown Clayey Sill: Few Dark
Yellowish Blown Mollles: MOist, rirm: TI ce
Sand.

lore Clayey: Less Firm.

More 5 ndy.

Lithology

Weather:
Mid 70· '5 F, Clear

(217) 787-2334

>
~
W

,..--,-,;;-r7T---::C-ru-s-:-h-e-:-,j-:-L-:-im-e-s-o-n-e-GC::-r-a-v-e-:-I""7(=-R-o-d..,..-::B-:-a-s-e7'"l.-----,--.- 375

L,ghl Blown Clayey Silt. Some Dark
Yellowish Bro'l'in Motiles: MOist: Firm: Trace
Sand.

Location:
COOl d. ys em:
Northing:
Eastll1g:

Personnel:
Geologist: M. Hew,t , P.G.
Driller: . Marlo
Helper (5): D. Alger

~ - Spill Spoon 0 - Shelby Tube

QJ

QJ

U
C
o
u

Borehole Detail

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

50'

4.3'

5.0' 0

3.7'

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

Sample Type: [J - Conti

Sample
~

c
QJ=:I- ci a

U "'- .3
.c Z :> .S'~

V)

QJ 0 ~ '5
a. c a.

ci
u a c :::E

QJ =:I >- QJ rn 0."::
0 a: t- z a: cr ~

2

5

4

5

3

15

10

20-'-----....
~JOTES·

Site Information:
Name: Honeywell International
Loc tlon: Me ropolls, lIi1nol
County: ~lassac

Site No.: 12785 0002
AEEI No.: 91-135/0011

Drilling Contractor:
Name: Terra Drill, I c.
CI y: Valmeyer, IL
EqUlpmen : C E 75 - !<!" HSA w/5' Conlinuous Barrel

Sampler.



l+- Andrews Engineering, Inc.
I V" 3300 Ginger Creek Drive. Springfield. IL 62711 (217) 787 -2334

Field Boring Log

6/16/2003
6/16/2003

Site Information:
Name: Honeywell International
Location: Metropolis, I1llll0is
Coun t y: fvla ssac
Site No.: 1278540002
AEEI No.: 9\-135/0011

Drilling Contractor:
I\Jame: Terra Drill, Inc,
CI y: Valme yer, [L
EqUipmenl: CME 75 - 8W HSA w/5' Con IIlUOUS Barrel

Sampler.

Location:
COOl G. Sys tern:
Nort IIlg:
Eastlllg:

Weather:
MIG 700's F, Clear

Personnel:
Geologist: M. Hewitt, P.G.
Driller: T. Marlo
Helper (s): D. Alger

Boring Information:
Boring r,lo.: GB-10
Well No.: GB-10
Surf. Elev.: 375.00

Depth Information:
Total: 64.68
Auger: 64.68
Core:

Oates:
Starl:
Finish:

Sample

Sample Type:

USC -'
(fJ
:<:

,,:
.!!!
w

,...---c-355

D - Blind 01111[[] - Core

Description/ Comments

o rk Yello,,,ish Brown Fine to Medium
Grained Sand, Moist; Loose; Few Dark
Org nlc Streaks.

Yellowish Brown Clayey Silt. Few Dark
Yellowish Brown Mottles; MOIst. Firm; TI ce
Sand.

' .. ", '.

Lithology

.::.' "

~ - Spli Spoon 0 - Shelby Tube

Borehole Detail

o

o

o

o

[] - Contlnu us B rrel

~

C
:::J
a
U

~
a
iii

>
o
u
UJ

0::

4.0'

o
z

5

- a
.c Z UJ
0. C 0.
UJ :::J >-
o a: I-

25- o -350

o
6

o

o o rk YellOWish Brown Clayey Silty Sand;
Fel'l Ligh Grey Mottles; fvlolst; Firm.

50' 0

30- o

o

1--345

7

o

o o rh YellOWish Brovill S nd: MOIst. Loose .

o
. ...:: .. ,

35- o
(ellowlsh Brown Clayey Silty and, MOIst.
Firm. 1-340

o
8

o
lellowlsh Brown Silly S nd: Moist:
M dera ely Loose; Little Clay.

3.5' 0

9
40 -,-__e..-.

fIOTES.

o '---'-335

Page 2 of I



6/16/2003
6/16/2003

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

Site Information:
N me: Honeywell [nternatlon
Loc tlon: Ivletropolls. [liinois
County: Ivl ssac
SI e No.: 12785 0002
AEE[ 1\10.: 91-135/0011

Drilling Contractor:
Name: T rra Drill, [nco
City: Valmeyer,lL
Equipment: CME 75 - 8v.l" HSA w/5' Continuous B rrel

Sampler.

(217) 787 -2334

Location:
Coold. System:
l\Iorthlng:
Eastlng:

Weather:
Mid 70°'5 F, Clear

Personnel:
Geologist: M. Hewlt , P.G.
Driller: T. Marlo
Helper (5): D. AI er

Field Boring Log

Boring Information:
Borin 1\10.: GB-10
\~ell 1\10.: GB-10
Surf. Elev.: 5.00

Depth Inform lion:
Total: 64.68
Auger: 64.68
Core:

Oates:
S art:
Finish:

D -Blind Drill

315

,,;
~
w

335

325

320

330

USC --1
en
::E

Page J of e-/

[]] - COle

Description/ Comments

Yellowish Brown Clayey Silt. MOist to Very
OISt. Firm: Tr ce to No Sand,

Yellowish Brown Sandy CI yey Sill: Moisl:
Firm.

Yellowish Brown Silly Sand: MOist:
Moder tely Loose, LI tie CleW

Light Greyish Pink Fine to edium Gr Ined
Sand: Wet: Loose,

'" '.

Lithology

~ - Splil Spoon 0 - Shelby Tube

:.:~.,=>:::
iii t ,::- ...

~ g: ::/~::/
.<"=:..:.
0: -'.::
'::.-'::.
:.- ..::

~
c OJ
o ::>eCL
Q)

m

:. f-- ..

':":

Borehole Detail

[] - Continuous Ba rei

~

c
Q)::>

0 ~

u "'- .3
0'''' '"> ~~ "5

0 c: ::E

iIi
o.~

0' <>'1

0

09

Sample Type:

-:- Sample
;;::

ci
.r::. Z ,,;

Q) 0
0. C 0.

0
u

Q) :J >- Q)

0 a: I- z a:

3.4' 0

45 0

0

10

0

0

5.0' 0

50 0

0

11
0

0

5.0' 0

55 0

0

12

0

0

50' 0

13

60

NOTES.



+-- Andrews Engineering, Inc.
V" 3300 Ginger Creek Drive, Springfield. IL 62711 (217) 787-2334

Field Boring Log

6/16/2003
6/16/2003

Site Information:
Name: Honey"ell Internallonal
Locallon: ~1ell OPOliS, IllinoIs
Counly: Mass c
Site No.: 1278540002
AEEI No.: 91-135/0011

Or illing Cont rac tor:
Name: Terra Drill, Inc.
Clly: almeyer, IL
EqUlpmenl: CME 75 - 8l<l" HSA w/5' Conllnuous Barrel

Sampler.

Location:
Coord. System:
Nor hlng:
Eastlng:

Weather:
Mid 70· 's F, Clear

Personnel:
Geologlsl: tv!. Hewllt, P.G.
Driller: T. Marlo
Helper (s): D. Alger

Boring Information:
BO/lIlg No.: GB-10
Well~lo.: GB-I0
SUI r. Elev.: 375.00

Depth Information:
Total: 64.68
l\uger: 64.68
Core:

Des:
Slart:
FlIllsh:

Sample Type:

" Sample
~- 0
.c Z ,,:
~ (lJ 0
0. C 0.

0 U
(lJ :::J >- (lJ

0 a: I- z cr:

~

Borehole Detail Lithologyc
(lJ:::J

a ~

.3u ~-

cr~ <f)

~ -~ 0
a c ::<:
iii

0.-=
cr ~

~ - Split Spoon C2J - Shelby Tube D - Blin O/ill

-310

USC ....J
UJ
::<:

,,:
~
w

,..----315

[]J - Core

Descriptionl Comments

End of Boring = 64.68'

Light Greyish Pink Fine 0 ledium Gr med
S n : Wet: Loose.

" ',':

'.-

­':'-"

':'.-'"

'-
.'.1-.'.

.:;-

:"'-1:'"'::,':,=1',.:.

:':' [:/ .
. =1.
"~:"

T
~ ""­
ill U
~ ro
LLQ...

1

[] - Continuous B rrel

1.0'

13

65-

70- ""305

75- 1-300

80­
HOTES:

-295

Page ...j of ...j



(217) 787-2334

Weather:
Mid 80' 's F, Cle I

Personnel:
Geologist: M. Hewl t. P.G.
Drdler: T. S~lnner

Helper (s): M. Martin
S. ruce

tlon:
5.54
5.5<1

9/20/200-'1
9/2112004

Depth [nfol m
Tot I:
Auger:
Core:

Oates:
Start:
Finis:

Boring Information:
80rm No.: G8-17
Well No.: GB-1 -
Surf. Elev.: 375.6

Field Boring Log

St te Plane
183967.3
860515.3

Location:
COOl d. Svs tern:
Northing:
Eastlng:

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

Site Information:
Name: Honeywell [nternatlonal
Loca tiOn: Me tropoll s, [1I11101S

County: ~Iassac

Site No.: 1278540002
AEE[ No.: 91-135

Drilling Contractor:
Name: Reynolds Drilling Corp.
CI y: Springfield, [L
Equipment: CME 1050 - 8!4" 00 HS w/5' Con II uous

Barrel Sampler.

>
!!:'
w

USC ::;
UJ
::E

D - Blind Drill[JJ - Core

Description/ Comments

Page I of 5

370

Moderately firm, few grey mo lies.

Gravel (Fill).
~~%'\.t--~(R;O;:u-:::n:-:-'----=n=-=o:---:-:'e::'":c=-=o:"-v~e::-rY:"-.-d::;:e::'":s=-=c:"-r~Ip7ll~o-:n::-s --:f:"-ro--=m::---t----l- 375

CUllin s) Dark yellOWish brown. Clayey
SILT. moist.

[

~ - Splil Spoon I2J - Shelby Tube

L

[] - Continuous Bar el

~

Borehole Detail Lithologyc
:J ~0 "'- .3u - •CT'" '"~ ~- '0
0 c ::E ""iIi

0.-= "<T

CT <l'1 N ~. ~~
g iI

l~.""'"'='
(J)

~
OJ lV.
u
c
0 l\-u

~
~\ ~'.

-I- ':J

0.0

5.0

4

2

5-+----IIt-tI

Sample Type:

" Sample
;::

ci
.r:. Z :>

OJ 0
a. c a.

c:i
u

OJ :J >- OJ
0 a: f-- z a:

10 3.9 Grading to lighter grey wi h few dark
yellowish brown mot lies.

365

~
c -;
o 0

~l5

3 CD

I
I

15 5.0

360

20-"---"'<---..­

tJOTES



~ - Spilt Spoon [2J - Selby Tube

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

D -Blind Drill

Dep h Inlolm lion:
Total: 95.5<-1
Auger: 95. 5..J
Core:

Da es:
Slar :
Flillsh:

Boring Information:
Boring No.: GB-17
Well No.: GB-l
Sur. Elev.: 375.6

Field Boring Log

[(J - Core

St te Plane
183967.3
860515.3

(217) 787-2334

Weather:
tvll 80" 's F, Clear

Location:
Coord. Sys tem:
I\lorlhlng:
Easlln :

Personnel:
Geologist: M. Hewl t, P.G.
Driller: T. Shlnner
Helper (s): M. Marlm

S. B,'uce

[J - Conllnuous BarrelSample Type:

Site Information:
Name: Honeywell Inlern llonal
Lac a lion: Me lropol! s, IllinOIs
Counly: ~Iassac

SI e 10.: 1::'78 -10002
EEl No.: 91-135

Drilling Contractor:
ame: Reynol s Drilling Corp.

CI y: Spnngf,el, IL
Equlpmenl: CME 1050 - 8r.!" 00 HSA w!S' ConlilluouS

B rrel Sampler.

Sample

o
5 Z QJ

0. C 0.
QJ :J >­
o a: f-

o
Z

>
o
U
QJ
a:

C
:J
o

U

~
o
m

C
0.-=

0-

Borehole Detail Lithology Description! Comments USC

5

25 -1----1..........

6

30 -1----1..........

7

5.0

5.0

(Conllnued) Light grey, Clayey SIL T,
mois ,firm, ew dark yellOWish brown
mot les.

Tr ce 0 Ii lie s nd, some dark yellowish
brown mol les.

o rk yellOWish bro~In, Silly SAND, moist,
moderately firm.

355

350

345

35+-_._... 5.0

340

8
Oar~ yello~/Ish brOvJn, fine to medium
gr Ined SAtlO, mOls!. loose.

40-'---...........
nOTES:

3.0

Paqe 2 of 5



Description/ Comments

(Con Inued) oal k yellOWish br own, fllle 0
medium rained SAND, moi- , loose.

~

Borehole Detail Lithologyc:
:J QJ
a "'- .3u

CT'" '"3 '0
a 0.-= =<:
iii CT ~

f
f

>
.!!!
w

335

USC --'
en
=<:

9/20/200'-1
9/21/2004

orma IOn:
5.54
5.5-1

D - Blind 0,,11

Dep h In
To I:

uger:
Co e:

Da es:
Start:
Finis:

Boring Information:
BOring No.: GB-17
Well No.: GB-17
Surf. Elev.: 375.6

Field Boring Log

[I] - Core

St te Plane
18396 .3
860515.

Weather:
Mid 80· 's F, Clear

(217) 787 -2334

Location:
Coord. System:
Northing:
E sting:

Personnel:
Geologist: M. Hewlt , P.G.
Driller: T. Skillnel
Helper' (s): M. Mar In

S. Bruce

~ - Spli Spoon 0 -Shelby Tube[J - Continuous Barrel

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

Sample Type:

Sample- ci
:5 z ,,;

QJ 0
a. c: a.

ci
u

QJ :J >- QJ
0 a:: I- z a:

Site Information:
Name: Honeywell International
Loc lion: MetropoliS, IllinOIS
County: ~Iassac

S, e No.: 12785'-10002
AEEI 0.: 91-135

Drilling Contractor:
Name: Reynol 5 Drdllllg Corp.
CI y: Sprlllgfield, IL
EqUipment: CME 1050 - 8li" 00 HSA w/5' Continuous

Barl el Sampler.

Fine gravel from 41.7'--12.0'.

60 3.6

~·IOTES.

320

330

Grad lion I Increase ,n gl din size (511 0
sand).

o rk yellOWish brown, Clayey SAND, mOl S •
moderat Iy firm. few light grey mot les.

~~~d------;-L-=Ig:;:-h-;-t-:::b~ro:::-w-=n:::-is:-;:h:-g-:::r:-::e:-y-,';::C::I:-y-=-e=-y-;:S;-;r-;-L':;:'T-,r:::-no:::-I~S;-,--+--~ 325
modera ely firm, fe~1 ,jark yello~lish brown
mo lies.

1.8

5.0

5.0

11

9

12

10

55-+---11-1

45-+--111---1I

50-+--II~



~ Andrews Engineering, Inc.
IV" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787-2334

Field Boring Log

Weather:
Mid 80· 's F, Clear

Personnel:
Geologist: M. Hewitt, P.G.
Driller: T. Skll1ner
Helper (s): M. Mar In

S. Bruce

Boring Information:
BOlll19 No.: GB-17
\~ell No.: GB-17
Surf. Elev.: 375.6

Site Information:
Name: H neywell Inlel n lion I
Loc a tlon: fvle tropolls, IllinoIS
Count M ssac
Site f\lo.: 1278540002
AEEI 0.: 1-135

Drilling Contractor:
Name: Reynolds Dllllll1g Corp.
Cl y: Spllngfleld, IL
EqUipment: CME 1050 - 8lr.l" 00 HSA w/5' Contll)UOUS

Barrel Sampler.

Location:
Coord. System:
Northing:
Eastlllg:

Slate PI ne
18396 .3
860515.3

Depth In
Total:

uger:
Core:

Oates:
Stan:
Finish:

ormation:
95.5-1
95.5

/20/200-1
9/21/200-1

Sample Type: [] - Continuous Barlel f2J - Splil Spoon [Z] - Shelby Tube []] - Core 0 - Blind Drill

Sample
~

Borehole Detail Lithology DescriptlOn/ Comments- c USC '3
~ :::> llJ- a ~ ~

(f)- c:i "'::: .3 :::;:

z :> u
0'"' en -

.c.
llJ 0 ~ ~- '0 :>

0. c 0. u a c :::;:
llJ :::> >- 0 OJ iIi

0.-= OJ

0 c:: I- Z c:: 0' ~ W
-,

t light brown, medium to coarse grained... " .".
~

I • ... SAND, wet, loose. -315·
I ."." .0.
I • ... ·. ... •

• ...·
13 . .' .' .

• ... ·.... .'.
• ... ·."." .'.

I • ... ·I ... - .'.
65 3.8 I • ... ·..•. .". -310

• ... ·..•.. " .
I • ... ·... " .".

14 • ... ·.'.' .0 •
• .' .·

I .·.0 .-.
• ·.. ·

OJ ."." .'.
E =; • ·.. ·70 1.4 o 0 .'." ...
~L6 • ... · -305OJ ... " .'.

• ... ·I .".' .'.
.........

LI ht grey, very fine grimed SAND, mOist
c----

15 . '
' . . , o dry, firm nd compact.......
· ' '.

I .. '

:
-.. " ,"

'. :........
· ,

..
I

: .....: .:.': .....
..
'.

75 3.2 I Grud I cant
-

lion c - Light grey, Sill y
S NO, 1·/et, madera ely firm and comp cl. 1-300
V rve I yering from 76'-76.2'.

16
Varve I yenng from 78'-7

° rk yellowish brown.

80-'---".......

tlOTES:

3.9 L

P ge .:.f Oi 5



l.A. Andrews Engineering, Inc.
V'" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) lS7 -233-'1

Field Boring Log

Weather:
MI 0° 's F, (lear

Personnel:
Geologist: 1''1. Hew,l , P.G.
Dliller: T. Skinner
Helper (s): 1'1. Mar In

S. Bruce

9/20/2004
9/21/2004

Site Information:
N me: Hone ;·/ell Inl~ll13tiun I
Lo,'atlon: ~'lelrorolis, 1I1lflC'IS

Cnun y: i'Ias5 C

SI e No.: 12185-100::'
EEl 1'10.: 91-135

Drilling Contractor:
Name: Reyn I s Olliling Corp.
(I y: Springfield, IL
E:)u ' ment: CME 1050 - lJ' 00 hS \ 15' C01t nuous

Barrel Sal'lpler.

Location:
Coord. Sys tem:
Northing:
Eastlng:

State Plane
183967.3
860515.3

Boring Information:
Boring No.: GB-17
\'iell No,: GB- 17
Suit Elev.: 375.6

Depth InformatIOn:
Total: 95.54
Auger: 95.54
Core:

Oates:
Slart:
Finish:

Sample Type: (] - Con 111UOUS B,Jrl~1 [gJ Spi,t Spo n [21 - Shelby Tube []] Core D - BIII),j Drill

Sample
~

Borehole Detail Lithology Descriptionl Comments USC ::J- C
GJ:::>- 0 ~ ~ en- ci u "'- .3 ~

oS z ,,; 0'''' lfI

GJ a 3 ~- '0 ,,;a. c a. u 0 c :::E
Cll :::> >- ci Cll 0.:: ~
0 a: t- z a: rn 0' <>l! W

~
T -

~I~rrr
(Coni ued) 0 I~ ello~1I h rO\~n, Silly ~

C ::>

~ SAtm-a 0--->- t-295
~ l!) I . . .

-- '-'. . 0 '-'.CD (lJ 0 rk yellowl5h br \1r'. coarse gr in (I

C OJ 0.0·<: SAND no cherl!quurlz GRAVEL, ~JPI.
0 0.' D0. loose
c a::

17 1.1
0. 0 <:1fl)

-- -- - -- 0.' ·0
.:' '·0 .

'" 00'.(
.. .::

O. '.00..
00'·('.

85 2.7
. '-- 0'00

'::'-
. ' - .' . \~hil e, fine gl a,ned SAtJO. wei, lOOSE:, lj( r k., -'

:/:=
yellowish b,own 10 black l,Jlnln lions, -290

...:---._'.
:.::'-

18
:/.= ':',:
.::-

:\= · .
...:-.-:

oX '-
GJ U

._,'.
ro :'.:~.~lI.. n.. .::

90 10 :':J= · .

::1- · . f-285,- . '.
: -
"-'
:.::,1- · .
:'::1--
",'.1- .' .
.,:~ '.: ~

19
:::'-
.:,-

1-
'.'1--_.

1=
1=

95- t·~·.' .. '.

2.6 -'-
End of Boring = 95.54' 280

100-
tI' Fe;.



tlon:
16.0

375

360

USC

9/22/200-1
/22/200-1

D - Blind Drill

Depth Inform
Total:
Augel:
Core:

Da es:
S ar :
Flrllsh:

Boring Information:
Borin No.: S8-0 1
l-lell No.:
SUI t. Elev.: 375.-;

Field Boring Log

[]] - COle

State Plane
18-12'8.3
86055-1.9

De scrip tionl Commen t5

End of Boring = /6.0'

C 6 - Llmeslone gravel fill.

Dark yellOWish brown, CI yey SIL T, moist.
IIrm.

Lithology

(;217) 787-233.:1

Weather:
High 80· 's F, clear

Location:
COOl . System:
NOrthlfl :
E stlno:

Personnel:
Geologls , HeWitt, P.G.
Driller: J. Camp
Helper (s):

C8J - Split Spoon 0 - Shel y Tube

o

BOIO< 0

Andrews Engineering, Inc.
3300 Ginger Creek Drive. Springfield, IL 62711

Sample Type:

Sample
~

c
::J- ci a
u

:5 z ,,;
Q) 0 3a. c a.

ci
u a c

Q) ::J >- Q)
iii

0."=
0 a: I- z a: c:r

4 0

BOlDt. 3.1 0.8

5

370
2 1.1

Q)

C
4.0 0 0

C
OJ

OJ

10 3 0

365

0 140re clayey.

15

+-..L-..JSB0I16 4.0

Site Information:
Name: Honeywell International
Location: Metropolis, 1111I10ls
County: Ivlassac
Site No.: 1278540002
AEEI No.: 91-135

Dr illing Contr ac tor:
Name: Reynolds Drilltn Corp.
Cl y: Sprln flel , [L
EqUipment: Direct Push (Power Probe 9 00 51<[0) wi

Du I Tube Sampll

20
~IOTES.

Paqe I of I



~ - Splil Soon [2J - Shelby Tube

Andrews Engineering, Inc.
3300 Ginger Creek Drive. Springfield, IL 62711

>
~
w

USC ::J
en
L

9/22/200~

9/22/200-1

D -Blind Drill

Deplh Infol mallon:
Tolal: 16.0
Auger:
Core:

Dales:
Sl rl:
Finish:

Boring Information:
Boring No.: 5B-02
\vell No.:
Surl. Elev.: 375.3

Field Boring Log

[[] - Core

5t le Plane
18-1063.
86065 .5

~1. He~i1ll, P.G.
J. C mp

Description! CommentsLithology

(217) 787 -233<1

Weather:
High 80· '5 F, clear

Location:
Coord. Syslem:
Northlllg:
Eas in :

Personnel:
Geolo 15 :

Driller:
Helper (5):

Borehole Detail

Sample Type: [J - Conti

Sample
-oJ

c
(1)

~ :::>- ci a
U "'- .3

£ Z :> IT'" '"(1) 0 ~ '6
Q. c Q.

0 U a c L
(1) :::> >- (1)

CD
0.-=

0 a: I- z a: IT ~

Site Information:
tlame: Honeywell InternatIOnal
Loc lion: I'letropolis, 1I11110ls
County: Massac
Sile No.: 12785-10002
AEEI No.: 91-135

Drilling Contractor:
Name: Reynolds Drilling Corp.
City: Sprln leld, IL
EqUipment: Dlrecl P sh (Power Probe 9600 SKID) w!

Dual Tube Sampllllg Sys em

375

360

End of Boring = 16.0'

CA6 - Limestone gra 'ei fill.

Dark yellOWish brown. Clayey SIL T, mOIst,
firm.

More cl yey.

o

o

o

4.0 0.4

4

+---'---"58021 4.0

15

2.1 0.7

5
370

2 OJ

~
c

4.0 1.2 88020 c
(1)

aJ

10 3 0.2
365

20
NOTES



(217) 787-2334

Weather:
High 80· 's F, clear

~1. Hewlt , P.G.
J. Camp

9/22/2004
9/22/2004

Depth Information:
Total: 16.0
Auger:
Core:

Dates:
Start:
Finish:

Boring Information:
Boring No.: S8-03
Well No.:
Surf. Elev.: 375.5

Field Boring Log

St te Pille
1840 6.2
860760.5

Location:
Coord. System:
i'lorthillg:
E Silly:

Personnel:
Geologls :
Driller:
Helper (s):

Andrews Engineering, Inc.
3300 Ginger Creek Drive. Springfield. IL 62711

Site Information:
Name: Honeywell [ntel nation
Lac Ion: Me tropoll';. lIiInols
COUll y: Massac
Site No.: 127 540002
AEEI No.: 91-135

Drilling Contractor:
Name: Reynolds Drilling Corp.
Crty: Sprln lei, [L
Eq Ipment: Dlrec Push (Power Probe 9600 SI\[O) w/

Dual Tube Samplln System

~ - Split Spoon [2] - Shelby TubeSample Type:

Sample
.....
c

llJ:::l- ci a "'- .3u
:5 z ,,; 0"'" '"llJ 0 ~ '0
0. C 0.

ci
u a c ::E

llJ :::l ;>. llJ CD
n'=

0 a: I- z a: 0" ~

Borehole Detail Lithology

[[] - Core

Description/ Comments

D -81i'1d Dnll

USC -:J
(f)
:::E

>
~
w

375

360

End of Boring = 16.0'

Dark yellowish brown. CI yey SIL T. moist.
firm.

8030 2.0

-I-....L-...J·S8031 4.0 a>

4 0.2

'8030 3.0 1.2

5
370

2 1.7

ill

c
8030 4.0 3.4 0

c
ill
m

10 3 3.3

365

40 2.2 More cl- yey.80312

15

20

IJOTES.
Page 10



Description/ Comments

~ - Splil Spoon [Z] - Shelby Tube

:>
Q)

w

USC

/22/200<-l
9/22/2004

D - Blind Drill

Depth InformatIOn:
Total: 16.0
Auger:
Core:

o tes:
Start:
Finish:

Boring Information:
Bonng 110.: SB-O.c1
Well [\10.:
Surf. Elev.: 375.7

Field Boring Log

[I] - Core

t te Plane
183888.3
860 0-1.2

Lithology

(217) 787 -2334

Weather:
High 80° 's F, clear

Location:
Coor . Sys em:
NOlthll1!:l
Eastlll :

Personnel:
Geolo 1St: M. Hewl ,P.G.
Driller: J. Camp
Helper (s):

Borehole Detail

[] - Conllnuous 8 rrel

~

C
:::J
a
U

~
a
iii

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

Sample Type:

Sample- ci
.c Z :>

llJ 0
a. c a.

ci
u

Q) :::J >0- Q)

0 a: I- z a:

Site Information:
N me: Honeywell Internalion
Loc tlOn: ~Ietropolls, IllinoIs
Coun y: t-Iassac
S, e ~Io.: 12785"10002
AEEI No.: 91-135

Drilling Contractor:
arne: Reynolds Orlll1l1g Corp.

City: Spnngfleld, IL
Equipment: Direct Push (Power Probe 9600 SKID) w/

Dual Tube Sampling System

375

360
End of Boring = 16.0'

CA6 - Limes one gravel fll.

Dark yello~J1sh brown, Silty CLAY, mois ,
firm.

8040 0

4 0

+---'---"5804 4.0 0

,8040 2.3 0

5

370
2 0.1

~
C

2.8 0 0
8040 c

w
co

10 3 0

365

0 ore cl yey.

15

20
tJOTI?S.

Page I of I



(217) 787 -2334

Weather:
High 80· 's F, clear

Personnel:
Geologlsl: M. Hewlll, P.G.
Driller: J. Camp
Helper (5):

De lh Inform lIOn:
Toal: 16.0
Auger:
Core:

oa es:
S art: 9/22/2004
FlIllsh: 9/22/2004

Boring Information:
BOling 10.: SB-05
~vell No.:
Sur f. Elev.: 375.1

Field Boring Log

State Plane
18<.1386.9
860563.3

Location:
Coord. Svstem:
fIlor lhln :
Eastlng:

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

Site Information:
Name: Honeywell Internallonal
Locallon: Ivletropolls,llItnols
Coun I y: Ivlassac
Sile No.: 127 540002
AEEI No.: 91-135

Dr illing Co ntrac t or:
Name: Reynolds Drilling Corp.
CI y: Spring leld, IL
Equipment: olrec Push (Power Probe 9600 SI\ IOJ w/

Dual Tube Sampling Sys em

:>
ClJ
W

USC

D - Blind Drill[I] - Core

Description/ Comments

360

End of Boring = 16.0'

Dark yellOWIsh brown, CI yey SIL T, moist,
firm.

More clayey.

Lithology

""l\,....---::::T7..--=-:--=---------,-=--------,---"L- 375
CA6 - L,mestone gravel fill.

~ - Split Spoon 0 - Shelby Tube

Borehole DetailQ)

""'= .3
0'''' U)
~- '0

o...§. :E
0' ~

[] - Continuous 8 rrel

o

o

o

c
::>
o
U

~
o
iIi

B050 0.4

4

+-...L-...JSB0516 4.0

t--t--kB0512 4.0

Sample Type:

Sample- ci
oS z :>

Q) 0
a. c a.

ci
u

ClJ ::> >- ClJ
0 a:: I- z a:

B050 2.5 0.3

5 370

2 0.5

Q)

c
B050 4.0 0.1 0

c
ClJ

CD

10 3 0 365

15

20
tlOTES.
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De scription/ Comments

~ - Spill Spoon 0 - Shelby Tube

USC

/22/2004
9/22/200<-1

ormation:
16.0

o -Blind Drill

Depth In
Total:
Au er:
Core:

Dates:
Start:
Finish:

Boring Information:
Boring [\10.: SB-06
IrJell No.:
Sur. Elev.: 375. 1

Field Boring Log

[(] - Core

Slale PI ne
18374 .5
8607 5.4

Lithology

(217) 787-2334

Weather:
HI h 80··s F. clear

Personnel:
Geologlsl: M. Hewl l, P.G.
Driller: J. C mp
Helper ( ):

Location:
Courd. Syslem:
Norlhlng:
E slln :

Borehole Detail

Andrews Engineering, Inc.
3300 Ginger Creek Drive, Springfield, IL 62711

Sample Type:

Sample
~

c
J ~

~ ci a .3U "'C=

:5 z :> 0-'" '"W 0 ~ ~- '0
0. C 0.

ci
u a c :::E

W J >- W m 0.-=
0 a: I- z 0:: 0- ~

Site Information:
Name: Honeywell Intern llonal
LocallOn: lellopolis, IllinoIs
Counly: tv! ssac
SI e No.: 127 540002

EEl No.: 1- 35

Drilling Co nt rac t or:
Name: Reynolds Drilling Corp.
Clly: Springfield, TL
Equipment: Dlrecl Push (Power Probe 9600 SKID) wi

Dual Tube Sampli g Sys em

360

375ill.

yey SIL T, mOIst.

End of Boring = /6.0'

More clayey.

o

o

18

BO 0' 0

58061

4

+--+---ic:B0612 4.0 0.2

B060 4.0 0

5 370

2 0

~
c

B060 4.0 0 0

w
m

10 3 0.8 365

15

P De I of I



>
~
w

370

355

USC ....J
(f)
:E

Page I at 3

9/21/2004
9/21/2004

o -Blind Drill

Depth Information:
Total: 60.0
Auger: 60.0
Core:

Oates:
Start:
Finish:

Boring Information:
Boring No.: SB-07
Well No.:
Surf. Elev.: 374.8

Field Boring Log

[[] - Core

Stale PI ne
184013.6
860621.4

Description/ Comments

CA6 - Llmes'one gravel fill.

Dark yellowish brOl'In, Clayey SIL T, mOIst.
firm, lew Ilgh grey mottles.

Lithology

Weather:
tvltd 80· 's F, cle r

(217) 787-2334

Location:
Coord. Sys tem:
NOllhl g:
Eastin:

Personnel:
Geologist: . He\'i! ,P.G.
Driller: T. Skinner
Helper (s): S. Bruce

M. Martin

~ - Spli Spoon [2] - Shelby Tube

Borehole Detail

Ol
.2
0...

UJ

UJ

U
Co ­
u

[] - Con Inuous Barrel

o

o

o

o

C
::J W
a

~- .3U
cr~ '"~ c

'0
a :E

m 0.-=
cr 1t'!

5.0

S070 0

Andrews Engineering, Inc.
3300 Ginger Creek Drive. Springfield. IL 62711

2

B070, 0

5-+--.-..S070 3.7

Sample Type:

Sample

- ci
:5 z ,;

w 0
a. c a.

0
u

W ::J >- W
0 a: t- z a:

10 5.0 0 Light grey With dark yellowish brown
365

~
c mottles.
0

c
W

CD

5S0712 0

3

0

15 5.0 0
360

S071 a

4

0

20-L---L...-A

tIJTES.

Site Information:
Name: HoneY\'iell Intel nation
LocatIOn: MetropoliS, IllinoIS
County: Issac
Site 10.: 12785 ..10002
AEEI No.: 91-135

Drilling Contractor:
N me: Reynolds Drilling Corp.
City: Springfield, [L
E ulprnent: CME 1050 - 814" 00 HSA wlS' Continuous

B rrel Sampler.



~ Andrews Engineering, Inc.
IV" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787-2334

Field Boring Log

Drilling Contractor:
Name: Reynol s Drilling Corp.
City: Sprlllg lei, IL
Equipment: CME 1050 - 8Y4'" 00 HSA wiS' Conllnuous

Barrel Sampler.

Description/ Comments

Site Information:
Name: HoneYI-Jell Intern tiona I

Lac tlon: e ropolls, [III 015

County: ~lass c
Site 1\10.: 12785-10002
AEEI No.: 91-135

>
~
w

....J
en
::E

usc

/21/2004
/21/2004

o -Bltn Drill

Depth InformatIOn:
Total: 60.0
Auger: 60.0
Core:

Da es:
Start:
FlIllsh:

Boring Information:
Borlll- No.: B-07
I,vell No.:
Surr.Elev.: 3/-1.

[]J - Core

t Ie PI ne
18-1013.6
860621 . -I

Lithology

Weather:
Mid 80··s F, cle r

Personnel:
Geologls : ~~. Hewl t, P.G.
Driller: T. Skinner
Helper (s): S. Bruce

M. Maltln

Location:
Coord. System:
Northln :
East ng:

~ - Spli Spoon 0 - Shelby Tube

Borehole Detail

[] -ConllnuousB rrel

~

c
='a
U

~
a
iii

:>
o
u
OJ
a:

o
Z

Sample

Sample Type:

- a
.c Z OJ

a. c a.
OJ =' >­
o a: f-

5

25-+--t~

6

5.0

o

o

o

o

o

(Con Inued) Light grey, Clayey SIL T,
moist. film, some Jark yellOWish brown
rna les.

-350

30!-t--tt-ll 5.0 o
~
c
o
c
OJ
ill

Dark yello~lish brown, Silty SAND, mOist,
moderately film. ew light grey mottles.

f- 345

o
7

o

35-t--tt-ll 5.0

o
-f-'.-L-'-;J+----:::-----:---::---...,.....,.......,------:---::-----:--------I--If- 340

Dark yellowish bro~Jn to light grey, medium
to fine grained SAND, mOls .

8

40.....L------"..........

'JnTES

0.5 o --

P ge t! of 3



~ Andrews Engineering, Inc.
V'"" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787-2334

Field Boring Log

Dal h yello\~lsh brown t light rey. medium
to fine gr Ined SAND. moist.

Description/Comments

~ - Spli Spoon [2] - SheI y Tube

9/21/200-1
9/21/200-1

ormation:
60.0
60.0

o -Blind Drill

Depth In
Total:
Au er:
COle:

Oates:
Star
FiniS

Boring Information:
Borm No.: SB-O 7
Ivell No.:
Surt.Elev.: 37.:1.

[]] - Core

State PI ne
18-1013.6
860621.

Lithology

Weather:
MI 80··s F, clear

Location:
Coord. System:
Nor thing:
Eastlng:

Personnel:
Geologls : M. Hewl t. P.G.
Driller: T. Skinner
Helper (s): S. Bruce

M. Martin

-,

Borehole Detail

[] - Conlilluous Barrel

~

c
=>o

U

3:
o

CD

Sample Type:

- Sample-- ci
.c Z :>

OJ a
a. c a.

ci
u

OJ => >- OJ
0 oc I- Z cr:

Site Information:
N me: Honeywell [n ern lion I
Lac tlon: t-Ie ropollS, [III1)OIS

County: t-Iassac
S, e No.: 12785-10002
AEEI No.: 91-1 5

Drilling Contractor:
ame: Re nolds oriliin Corp.

City: Spring lei, [L
E ulpmen : C E 1050 - 8}j" 00 HSA wiS' Continuous

Barrel Sampler.

o
9

..

I I- 330
45 3.4 o rk yellol-J1sh brown. Silly SAND, mOIst.

moderately t!rm. some cl y.

0

10
0

~
C I- 325

50 5.0 0 a Increased clay content. 'Irm, few light
c grey mottles.OJ

CD

o
11

o

55-+--tI~ 5.0
-320

Dark tellowish brown, very fine grailled
SAND. mOIst. loose. few Irgh grey
mol ties.

12
S turaled.

Color c.h nge 0 II hi greYish brown.

60-'----"'~

NOTES.

3.5 -'-- ...L..--:..J----;E=:n:-::d-:-o::-:t-:-a-;:;o::-:r:7.in=-=9=-=-_--;;6;;O,-;.O;;';,---------I--.-I- 315
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IAL Andrews Engineering, Inc.
I-V" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787 -2334

Field Boring Log

Weather:
Clear 60's \-Jlndy

Personnel:
Geologls : M. flew,t t, P.G.
Driller: 1. Cooper
Helper (s): E. fve zel 11/ /2005

1113/2005

Site Information:
IJame: HoneYI-Jell In el national
Locallon: Melropolls, IllinoIs
Counly: ~ assac
S, e No,: Ir 5 0002
AEEI No.: I 91-135-8

Drilling Contractor:
Name: Rober s En Iro men al Orilllno, Inc.
el y: !'vlills adt, :L
Equipment: Geoprobe

Location:
Coord. S
Nor hml:
Eastlng:

stem: State lane
18-107 J .7-1
6058 .5

Boring Information:
BOI-1I1y No.: SB-08
Well 10.:
Slf.Ele.: 75.-1

Depth [nTol matlOn:
Tot I: -1,0
Augel:
Core:

Da es:
Star:
Finish:

IZl -Spill Spoon 0 - ShplDy Tube[] - Can Inuous Bar rei

I ~0c:
Ul n Dn
Ci

HQ.l

C
0 Ic
Q.l
CJ

~ - ~~

Light or nglsh yellow, some dark brown
mottles: CI yey SIL r. mOtst. film: few ilon
concretions

>
Q.l

W

f- 375

USC -'
UJ
:::;:

D -Blm 0'''1[)J - Core

End of Boring = 4.0'

Description/ Comments

CA6 GRAVEL. dry to mOist: lose

LithologyBorehole Delail
.....
C

Q.l:J
0 ~ ~

"'- :::J
U r::r V'I '":J; ~~ '0
0 c :::;:

CD
0."::
0' <Ie

0.0

0.0

0.0

3.4

08-2.1

Sample Type:

---:- Sample
~- ci
.c Z ,,;

Q.l 0
0. C 0.

0 U
Q.l :J >- Q.l
0 a: f- z a:

5-
f--370

10-
f-365

15-
1-360

20­

NOT'S.
Page I 01 I



~ Andrews Engineering, Inc.
V 3300 Ginger Creek Drive. Springfield. IL 62711 (217) 787 -2334

Field Boring Log

Weather:
Cleal 60's windy

Personnel:
Geologist: M. Hewl t. P.G.
Driller: ,,1. Cooper
Helper (s): E. We zel 11/3/2005

11/3/2005

Boring Information:
Bonng No.: S8-0
~~ell No.:
Sur. Ele.: 375.1

tlon:
4.0

Depth Inform
Total:
Auger:
Core:

Dates:
Star:
Finish:

stem: State Plane
180.1002.75
860553.8

Location:
Coord. S
i'JOrthlllg:
Eastin:

Site Information:
Name: Hone well International
Location: Me ropolis. IllinOIS
County: "a sac
Site No.: 1278540002
AEEI No.: I 91-135-8

Drilling Contractor:
Name: Roberts EnVironmental Drilling, Inc.
City: Millstadt, IL
EqUipment: Geoprobe

~~.Z~~P:'\.~.ICC.AM63GGRRA;;VViE~L~:cd~ry~:II;;;oo;-;s~e~--------::::+==:r375
~~ Light yellowish brown, some d rk yellOWish
~~ brown rna lies: Silty CLAY: mOist: 11m. few

~ 'C" ,,,,,el,,",

Borehole Detail

(] - Can inuous Ban el

End of Boring = 4.0'

-'
UJ
:::E

USC

D - Blind Drill[)J - Core

Description/ CommentsLithology

~ - Spli Spoon !2J - Shelby Tube

Ol

0.
QJ

·c
o
C
QJ

OJ

-,r-

I

1

~

c
~::J

~a
U "'- .=

r:J'" V)

~
~~ '0

a c;: :::E

iii -r:J ~

0.0

0.0

0.0

3.7

o -1.2

Sample Type:

Sample-- ci
.c Z ,;
~ QJ 0
a. c a.

c:i
u

QJ ::J >- QJ
0 a: I- z 0::

5- -370

10- 1-365

15- -360

20­

NOTfS.
Page I of I



~ Andrews Engineering, Inc.
IV" 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787 -2334

Field Boring Log

Weather:
Clear 60'5 windy

11/ /2005
11/3/2005

Depth Infol ma IOn:
Total: cl. 0
Auger:
Core:

De:
St r t:
Fin sh:

Boring Information:
BOlli 9 hl0.: SB-10
\~ell No.:
SUI. Elev.: 375.0

stem: S ate Plane
18cl03·~.58
86062 6

. Hewl ,P.G.
~1. Cooper

(5): E. We zel

Location:
Coold. S
1'101 hln ;
Eastlng:

Personnel:
Geolo 1St:
olillel:
Helpel

Drilling Contractor:
Name: Robel 5 En Ironmen I ollilin , Inc.
City: Millstadt, IL
Equipment: Geoprobe

Site Information:
Name: Honeywell [n ernatlon I

Location: Me 10po11S, [lIlnOIS
Coun y: Massac
S, e 1'10.: 1278540002

EEL No.: I 91-135-

,,;
.!!!
w

"'r-;::T7.--=--::-:=-:--=:--:--:----------.,---., 375'Va 0 ~ CA6 GRA\ EL, dry: loose

~ D........

End of Boring = 4.0'

Borehole Detail USC ....J
(f)
~

o -Blind Drill[I] - COle

Description/ Comments

Dark yellOWish brown, some d I k yellOWish
brown mottles: Silly CLAY, mOlsl, firm, ew
Iron concre Ions

Lithology

~ - plrt Spoon 0 -Selby TuDe

OJ

n
Cll

c
o
c
UJ
m

l

[] - Continuous B I rpl

~

C
QJ:::J

0 ~

.3u "'-
0"'" V)

~ ~ - '0
0 c ~

m Cl-=
0" ~

0.0

0.0

0.0

3.0

10-2

Sample Type:

-, Sample
~- ei
L:. Z ,,;

Cll 0
0- c 0-

0
U

Cll :::J ;>. QJ
0 a: I- z 0:

5- -370

10- 1-365

15- -360

20­

tlulES.

'- 355
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14 Andrews Engineering, Inc.
I~ 3300 Ginger Creek Drive, Springfield, IL 62711 (217) 787 -2334

Field Boring Log

1113/20 5
1 113/2005

Boring Information:
BOling No.: SB-11
Well 1\10.:

UI . Elev.: 75.5

Site Information:
Name: HOI ewell Internatlon I
Loc a tlO : I'le lropolls, 11I1I10lS
Counly: lass c
SI e No.: 1~7354000~

EEl No.: I 91-135-8

Drilling Contractor:
Name: Rober s En "onmental Drilll ,I lC.

City: Millstadt, IL
EqUipment: Geoprobe

Location:
Coord. yslem: St te Plane
Northing: 183952.45
E sing: 86060.2

Weather:
Clear 60's win y

Personnel:
Geologls : M. Hewl t, P.G,
Driller: M, Cooper
Helper (s): E. Wetzel

Dep h Inform
Total:

u e :
Core:

Dates:
Star:
FiniS :

tlon:
cl.O

Sample Type: [] - Can llnuou 3 B rr el rg] - Split Spoon lZJ - ShelDy Tube [(J - COle D - Blind Drill

Sample
~

Borehole Detail Lithology De scrip tlOn/ Comment 5~ c USC ::;
:J Q)- ~

(f)- 0 a
"'::= .3 ~u

:5 z :> ~~ '"Q) 0 ~ '0 :>a. c 0. u a c :::E
Q) :J >- 0 Q)

iii a.-=- .!!!
0 a: f- z a: 0' ~ w

IV ('\v CA6 GRAVEL: dry: loose

e Light gray, CI, yey SIL T. mOIst. I- 375

0.0 Ol moder tely firm
::>
Q.
Q) I,1 11-1.3 0,0 c
£ More Clayey from 2.5' - 3.5'

0.0
~ BCD """"
I ~~

4.0 0.0 End of Boring = 4.0'

5-
-370

10-
1-365

15-
1-360

20­

tJOTES.

-

p, ge I or I



11/3/2005
11/3/2005

Andrews Engineering, Inc.
3300 Ginger Creek Drive. Springfield. IL 62711

Site Information:
Name: Hone \~ell Intel national
Location: Metropolis, [liinois
County: M ssac
Site No.: 127 5'-10002
AEE I No.; I 1-1 5-

Drilling Contractor:
Name: Roberts En Ironmen al Dr I1ling, Inc.
CI y: /Vldlstadt, IL
Equipment: Geoprobe

(217) 787 -233'-1

Location:
Coord. System: State Plane
Northing: 18-1107.11
E sing: 860672.76

Weather:
Clear 60's win y

Personnel:
Geolo IS : M. Hewitt, P.G.
Drdler: M. Cooper
Helper (s): E. Wetzel

Field Boring Log

Boring Information:
BOling 1'10.: S8-1 c

~~ell No.:
Surf. Elev.: 375 . ..j

Dep h [nforma Ion:
Tot I: 12.0
Auger:
Core:

Dates:
Start:
Frnlsh:

I2SJ - Split Spoon [2J - Shelby Tube[] - Continuous BarrelSample Type:

Sample- ci
.r::. Z :>

w 0
a. c a.

0
u

W :::J >0- W
0 a: I- z a:

->J

C
:::J
a
U

~
a
m

Borehole Detail Lithology

[(J - Core

Description/ Comments

D -Blind Drill

USC

:>
w
W

365

End of Boring = 12.0'

~~~\}-~C~A~6~G'!.!.R~A:.'V~E:":L:..:.: ~d~ry~.~1~00:'.:s~e'-- -t--I-375
Dark yellowish or ange. some dar k orange
mottles: Silty CLAY. moist: firm. few Iron
concretJons: no odor. no visual
contammatJon

0.0

1~-2 0.0

12-10

+--'----' 12-12 4.0 0.0

12-4 2.0 0.0

5 01
=>
a. 370

2 0.0
~

12-6 c
~
c
w
rn

.0 0.012-8

10 3

15
360

20
~IOTES.
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