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May 4, 2023 GeoTest, Inc.
John Ford YEARS OF
President EXCELLENCE
Three Leaf Partners 1997 - 2022

504 W. Juneau Avenue
Milwaukee WI, 53203

Subject: Geotechnical Subsurface Investigation
Hartland Quarry Apartments
700/701 W. Capitol Drive, Hartland, Wisconsin

Dear Mr. Ford:

GeoTest, Inc. (GeoTest) has prepared this geotechnical engineering report related to
the above-referenced project. This report describes the subsurface exploration and
laboratory testing programs and presents recommendations regarding foundation
support of the proposed structures, construction of floor slabs, pavements, and
stormwater management systems, bluff stabilization, and includes other construction
considerations. All environmental-related services are being provided by others.

Project Description

Three Leaf Partners is proposing to develop the property located at 700/701 W. Capitol
Drive in the Village of Hartland, Wisconsin. The location of the project is illustrated in
Figure 1 in Appendix A. The boundaries of the combined 45-acre property are
illustrated in Figure 2 in Appendix A.

The proposed development consists of eighteen separate buildings, including a single-
story club house, two- and three-story apartment buildings (some slab-on-grade and
some with below-grade parking), and single-story garage buildings. The development
will also include parking and drive paved areas and multiple stormwater management
devises. The proposed development is illustrated in Figure 3 in Appendix A.

Structural loads have not been provided. However, we anticipate that column and wall
loads will not exceed 300 kips and 5 kips per linear foot, respectively.

The finished floor elevations for the new buildings have not been provided but are
expected to vary across the property. The preliminary civil engineering plans indicate
cuts and fills of up to 15 feet are anticipated to achieve the final site grades.

The stormwater management facilities are designed, on a preliminary basis, to consist
of four infiltration ponds. The entire development will be internally drained.
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The perimeter bluffs currently have slopes steeper than 1h:1v, with many sections close
to 0.75h:1v. The proposed development plan assumes the final slopes will be designed
for 2h:1v.

Property History

To develop an appropriate geotechnical scope of work for this project, research and a
site walk-through were completed. The research included reviewing local well logs
(available from Waukesha County), a past environmental investigation report (produced
by Drake Environmental, Inc.), and construction materials testing reports (produced by
Gestra Engineering, Inc.). The Well logs and Drake and Gestra documents are
included in Appendix B.

We interviewed individuals familiar with past activities at the property, including Jason
Palmer with Cass Custom Crushing and Ed Troxell with Riv/Crete Ready Mix. We also
toured the property with Jason and Ed, along with employees from Walbec Group, the
project’s civil engineering consultant.

The geologic settling at the property was described as granular (primarily sand and
gravel) glacial deposits. The property was mined for road gravel from the 1930’s to the
1960’s (known as Palmer Sand & Gravel), after which it became a concrete plant under
multiple company names. The concrete plant operations were located in the southwest
corner of the property but are no longer active.

The property owners began accepting fill materials in the 1970’s, which still occurs.
Most of the fills appear to consist of soil and concrete wastes, but also occasional inert
materials that include asphalt, building materials, wood, and metal. It is currently being
used as an operational base for a trucking company and to store construction
equipment.

Most of the property perimeter was lined with bluffs formed by past mining operations.
Although the property’s ground surface was near the adjacent property elevations in the
southwest corner, the remaining elevation differences were as high as 85 feet.
Therefore, an integral aspect of the development plan includes addressing the
substantial perimeter embankments, not only for safety but also to maximize the
buildable area.

Two areas that were unusual, with an unknown history, were the apparent overburden
stockpiled soils forming the north boundary of the former concrete plant area at the
southwest corner of the property, and the bluff peninsula in the east portion of the
former pit that extends northward from the south property boundary. It was believed
that the overburden stockpiled soils were placed as a buffer between the adjacent
residential area to the west and to serve as a ramp for trucks to unload into a crusher.
No one had an explanation for why the bluff peninsula was not excavated during the
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mining operations, other than maybe they were unsuitable for production. These two
areas were identified for evaluation, in addition to the overall pit base and bluffs.

Scope of Work

Geotechnical Subsurface Exploration

The research identified five areas with different soils and materials to be targeted for
evaluation. These areas (described below) are illustrated on Figure 4 in Appendix A.
This figure does not illustrate the bluff areas, although they also warranted evaluation.

e Industrial Development Area (including the apparent overburden
stockpiled soils)

Construction Debris Fill

Soft Clay/Silt Sediment

Compacted Imported Soil Fill

Native Soils — Pit Base

The following geotechnical exploration program was developed to evaluate these areas:

¢ Nine test pits were excavated to depths of about 6 to 11 feet.
¢ Nineteen surface samples were collected from the perimeter bluffs.

The approximate sampling locations are identified on the Sampling Location Diagram
(Figure 5) in Appendix A. Representative samples from the test pits and bluffs were
collected in buckets and returned to GeoTest for laboratory testing and classification.

The test pit locations, the ground surface elevations at the test pits, and their depths
were measured by a Walbec surveyor at the time they were excavated. Their locations
and the elevation/depth data are represented on two figures provided by Walbec, which
are included in Appendix B.

Laboratory Testing
The laboratory testing program consisted of the following:

e Modified Proctor testing of four samples.
e Grain Size Analyses of twenty-three samples.
e Atterberg Limits testing of one sample.

All laboratory results are presented in reports included in Appendix C.
In addition, a GeoTest geotechnical engineer examined and visually classified each

sample, based on texture and plasticity, in accordance with the Unified Soil
Classification System (USCS). General notes and a description of the USCS
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classification system are included in Appendix C. The soil descriptions are presented in
this report.

The recovered soil samples will be retained for 60 days after the date of this report.
Unless other instructions as to their disposition are received, they will be discarded at
that point.

Soil and Groundwater Conditions

The following narrative is a generalization of the subsurface conditions encountered on
the property. Please recognize that the conditions can vary in areas between the
sample locations.

Subsurface Conditions

The dominant geology on the property was described as well-grade granular glacial
deposits, consisting of sand and gravel with variable percentages of fines (clay and silt),
along with occasional cobbles and boulders. Differences from these native deposits
included the placement of imported fill soils and man-made materials, primarily concrete
in various forms.

The results of the test pit and bluff sampling programs are presented below. Following
that information, the five ground surface areas are discussed.

Test Pits - The GeoTest test pit exploration program was designed to evaluate the
subsurface conditions at each of the five areas where different soils or materials were
expected. The following table summarizes the soils/materials encountered at the test
pits.

Test Pit | Depth, ft Description
TP-1 & 0-6.4 SC-SM: Fine to coarse sand, some gravel, little clay and silt,
TP-2' occasional cobbles and boulders; brown; moist (32.8% gravel,

43.6% sand, 23.6% fines) — appeared to be native soil deposits.

TP-33 0-5.6 SW-SM: Fine to coarse sand and gravel, few clay and silt,
occasional cobbles; brown; moist (43.0% gravel, 46.4% sand,
12.6% fines) — appeared to be native soil deposits.

TP-42 0-11.3 | FILL (Rubble): Concrete and asphalt fragments, metal, wood,
intermixed sand and gravel.

TP-52 0-3 FILL (Rubble): Concrete fragments intermixed sand and gravel.

TP-53 3-9.1 FILL (SP-SM): Fine sand, little medium to coarse sand, little
gravel, few silt; brown; moist (20.7% gravel, 66.9% sand, 12.4%
fines) — appeared to be fill soils.

TP-6* 8.1 GW: Fine to coarse gravel, some fine to coarse sand, trace silt,
occasional cobbles and boulders; brown; moist (61.8% gravel,
35.3% sand, 2.9% fines) — appeared to be native soil deposits.
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TP-75

0-9 FILL (SW-SM): Fine to coarse sand, some gravel, few silt; brown;
moist — compacted fill (tested by Gestra) that originated from a
local utility construction project.

TP-74

9-10.4 | GW: Fine to coarse gravel, some fine to coarse sand, trace silt,
occasional cobbles and boulders; brown; moist — appeared to be

native soil deposits.

TP-8°

0-5.5 SEDIMENT (CL-ML): Clayey silt, trace fine sand; orange-brown;
saturated; soft — appeared to be sediment run-off from the

adjacent bluff peninsula and concrete fill area.

TP-8*

5.5-6.2 | GW: Fine to coarse gravel, some fine to coarse sand, trace silt,
occasional cobbles and boulders; brown; moist — appeared to be

native soil deposits.

TP-9

6.6 GW: Fine to coarse gravel, some fine to coarse sand, few silt,
occasional cobbles and boulders; brown; moist (56.2% gravel,
37.0% sand, 6.8% fines) — appeared to be native soil deposits.

Notes:

The samples from TP-1 and TP-2 were composited because these soils are
expected to be excavated and reused as an engineered fill.

No sample was collected because these materials will be segregated, and the
soil and concrete will be crushed for reuse as an engineered fill.

This sample was subjected to the Modified Proctor test because it is projected
to be excavated and reused as an engineered fill.

This sample was not subjected to the Modified Proctor test because it will not
be excavated for reuse as an engineered fill.

This sample was not tested because it will not be excavated for reuse as an
engineered fill (the Gestra field density test results passed).

This sample was not tested because it should be excavated and is not
suitable for reuse as an engineered fill.

Bluff Samples - The samples collected from the perimeter bluffs were subjected to Grain
Size Analyses (sieve testing) to understand the grain size distribution and determine
certain material coefficients that can be used in slope stability analyses. The following
table summarizes the distribution of gravel, sand, and fines.

Bluff Percent Percent Percent USCS
Sample Gravel Sand Fines Class
1 54.9 44.0 1.1 GW
2 0.0 3.2 96.8 CL
3 55.1 38.6 6.3 GW-GM
4 56.3 40.6 3.1 GW
5 36.1 57.4 6.5 SW-SM
6 28.5 62.2 9.3 SW-SM
7 8.0 84.3 7.7 SW-SM
8 11.5 57.6 30.9 SM
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9 9.4 61.7 28.9 SM
10 42.7 47.9 9.4 SW-SM
11 11.6 61.4 27.0 SM
12 20.1 69.1 10.8 SW-SM
13 54.6 40.9 4.5 GW-GM
14 18.5 45.6 35.9 SM
15 29.5 52.3 18.2 SM
16 13.5 62.1 24.4 SC
17 9.3 67.4 23.3 SC
18 42.4 43.9 13.7 SM
19 42.9 46.2 10.9 SM

In summary, the above results indicate that the bluff soils are almost entirely granular
and vary in their fine content. Only one sample was a fine soil (clay), present along the
south side of the bluff peninsula in the east portion of the property that extends from the
south property boundary. The majority of the bluff soils met the OSHA definition of
Type C, which requires a minimum slope of 1.5h:1v. Some areas met Type B, which
require a minimum slope of 1h:1v.

Industrial Development Area - The boring logs generated by Drake during their
environmental investigation indicated that the soils present in the southwest portion of
the property primarily consisted of layered sands, with variable clay, silt, and gravel
content. Occasional silt layers were also noted. Most of the soil to depths of 10 to 15
feet was described as fill or possible fill, which could have been placed to facilitate the
existing development, including backfill in the former underground storage tank (UST)
cavities.

The Drake boring logs indicated the granular soils exhibited very loose to very dense
relative densities, with N-values ranging from 1 to 72. The lowest values (less than 5)
were located at the former UST cavity. Excluding the UST backfill soils, all N-values
(except two) exceeded 10 and averaged 32. The relatively uniform and high N-values
suggest most of the soils are likely native deposits and not fills.

Two test pits were excavated (TP-1 and TP-2) and two bluff samples (B18 and B19)
were collected to evaluate the nature of the apparent overburden stockpiled soils. The
test pit and bluff samples were similar in nature, and all appeared to be native soil. A
visual evaluation of the soils making up this area concluded that there is a combination
of both native glacial deposits and fills soils that make up this higher ground.

One test pit (TP-3) was excavated to determine if the former concrete plant area is
underlain by native or fill soils. This sample appeared to be native and were similar to
the samples from TP-1 and TP-2.
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Construction Debris Fill Area — Two test pits (TP-4 and TP-5) were excavated in this
area. As anticipated, the materials at TP-4 were mostly buried concrete rubble and
concrete truck washouts. The profile also included other inert materials, such as
asphalt, metal, wood, and intermixed sand and gravel soil. The fill extended deeper
than could be excavated. The materials at TP-5 consisted of concrete rubble overlying
fine sand fill. The sand fill likely is the remnant of a stockpile created during the past
mining and concrete plant operations.

Compacted Soil Fill Area - The soils placed in this area are represented by the Gestra
documents and the sample from TP-7. This soil was imported from a local utility
construction project by Musson Brothers and described as sandy gravel. We were told
that the soil was placed in 1-foot lifts and compacted. Gestra tested them for
compaction at three surface locations, which passed the 95% specification. The test pit
exposed soils also described as sand and gravel fill to a depth of about 9 feet overlying
native sand and gravel. The test pit walls remained vertical, and the soil appeared to be
dense and well compacted.

Soft Clay/Silt Sediment — The soils in this area are represented by the sample from TP-
8. They appeared to have accumulated as run-off from the adjacent higher finger bluff
and concrete rubble fill areas. They were fine grained clay and silt that were saturated.
While traversing this area with the backhoe, it sank about 3 feet, prompting the decision
to excavate the test pit. The soft, saturated sediments extended to a depth of about 5.5
feet and overlay native sand and gravel soil.

Native Soils — Pit Base Area — Two test pits (TP-6 and TP-9) were excavated in the
areas believed to be the final base of the original mining pit. These two samples were
similar in nature and both described as mostly well-graded gravel with some sand and
trace to few silt fines. These soils were also similar to bluff samples B1, B3, B4, and
B13, where the original pit was terminated due to property boundary restrictions.

Groundwater Conditions

Free groundwater was not encountered in any of the test pits. Groundwater was noted
in the Drake report at depths of 8 to 10 feet. The nearby potable well reports indicated
the depth to groundwater ranged from 55 to 135 feet, from ground surface elevations up
to 85 feet above the pit base. Based on this data, the normal groundwater table likely
exists at a depth of about 10 to 20 feet below the pit base.

Fluctuations in the groundwater table elevation should be expected with variations in
precipitation, evapotranspiration, surface runoff, etc. Also, shallow perched
groundwater conditions should be expected where relatively permeable granular soils
are underlain by relatively impermeable cohesive soils, especially following precipitation
events.



A
. 2135 South 116t S t
GE®IEST 35 South 116" Stree

Analysis and Recommendations

There are eight primary issues that should be considered when planning this project.

e Fill materials exist on the property. The fills vary from construction soil placed in
the developed area, UST backfill, construction rubble, compacted imported soil,
and general grading materials. Other than the compacted imported soil, most
other fills are not suitable for support of engineered fill and structural elements.

e Most building foundations will bear upon engineered fill placed to raise low areas
of the property. It will be important to plan for sufficient quality-control measures
during site grading and construction to ensure competent bearing conditions.

e Saturated clay and silt soils exist in the “Sediment” area, which are highly
sensitive to construction activity and are not suitable for the support of
engineered fill and structural elements.

e The compacted imported soil area only had three field density tests. Additional
testing should be conducted to confirm they are consistent and suitable for the
support of engineered fill and structural elements.

e Unexpected materials or items could be buried on the property that would not be
suitable for reuse, such as construction equipment, organic material such as
timber and vegetation.

e Subsurface elements related to past developments exist, including foundations,
slabs, and utilities. These features should be identified and removed within
structural areas.

¢ Although not encountered during this evaluation, it is possible that clay and silt
soils could be encountered during the site improvement activities. These soil
types are sensitive to moisture variations and could cause construction
challenges and schedule delays.

e Although the perimeter bluffs vary in soil type, they should all be uniformly
designed for safety and stability.

Foundation Support

Once the property has been properly prepared (described below), the proposed
buildings can be supported on conventional, shallow spread footings. The foundations
can likely be designed using an allowable bearing capacity value of 3,000 psf to 6,000
psf, depending on the final grades and localized bearing conditions. Properly designed
and constructed footings should experience total and differential settlements of less
than 1 inch and % inch, respectively.

Traditionally, perimeter footings and interior footings in unheated areas should bear at a
depth of at least 48 inches below the final exterior grade to provide adequate frost
protection. If desired, exterior footings can bear at shallower depths by following ASCE
32-01 (American Society of Civil Engineers, Design and Construction of Frost-Protected
Shallow Foundations, 2001). Interior footings not subject to frost can bear directly
beneath the floor slab.
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Seismic Design

The soil conditions present at a site are utilized in determining the Seismic Design
Category (SDC) for structures. Part of selecting the SDC is determining the Site Class
for the soils, which categorizes common soil conditions into broad classes, where
typical ground motion attenuation and amplification effects are assigned. Site Class is
determined based on the average properties of the soil within 100 feet of the ground
surface. Geotechnical engineers use a variety of parameters to characterize the
engineering properties of these soils, including general soil classifications (e.g., hard
rock, soft clay, etc.), N-values, and laboratory testing.

Site Class A includes hard rock that is typically found only in the eastern United States.
The types of rock typically found in the western states include various volcanic deposits,
sandstones, shales, and granites that commonly have the characteristic appropriate to
either Site Class B or C. Sites with very dense sands and gravels or very stiff to hard
clay deposits also may qualify as Site Class C. Sites with relatively stiff cohesive or
medium dense non-cohesive soils, including mixtures of clays, silts, and sands, are
categorized as Site Class D. Site Class D is the most common site class throughout the
United States. Sites along rivers or other waterways underlain by deep soft clay
deposits are categorized as Site Class E. Sites where soils are subject to liquefaction
or other ground instabilities are categorized as Site Class F and site-specific analyses
are required.

Based on the types of soils present at the boring locations at this property, and their
apparent engineering properties, Site Class D is assigned to the site, as defined in the
International Building Code (2015) Section 1613.

Floor Slab Support

The expected final subgrade soils should be suitable for support of concrete floor slabs.
However, the floor slab areas should be proof-rolled and soft areas removed or
improved prior to the placement of base course materials. An average subgrade
modulus value of 150 pounds per cubic inch (pci) is appropriate.

Below-grade Walls
A coefficient of friction of 0.35 may be used with dead load forces for wall footings that
bear on suitable (as defined in the geotechnical report) native soils or engineered fill.

The lateral earth pressure value ranges presented below assume that the walls are
vertical, that a clean, free-draining granular fill (P200 <6%) is used as backfill within 2
feet behind the wall, the backfill condition at the ground surface is level, and that
adequate drainage is provided to prevent the buildup of hydrostatic pressures.
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Retaining Wall Design Parameters
Soil Unit Weight 140 pcf
Angle of Internal Friction 35°
Soil Cohesion 0 psf
Earth Pressure Coefficient
At Rest Design Parameters 0.46
Active Design Parameters 0.30
Passive Design Parameters 3.35

We recommend using a minimum safety factor of 2.0 in passive earth pressure
calculations, ignoring the upper 2 feet of soil in frost protected areas and 4 feet of soil in
other areas. For walls that are free to rotate at least 0.001 times the height of the wall,
such as a temporary earth retention system and retaining walls, an active earth
pressure condition will develop. For walls that will be restrained, such as permanent
below-grade walls, an at-rest condition will develop. For walls that rotate towards the
soil, a passive condition will develop. Below-grade and retaining wall design should
also consider surface and subgrade surcharge loading.

Special attention should be employed during placement of backfill against below-grade
and retaining walls. Inadequate placement and compaction of backfill will result in at-
grade structural elements and slab/pavement settlement and distress. To achieve a
balance between minimizing excessive pressures against the walls during construction
and reducing the settlement of the wall backfill, the granular backfill should be
compacted to at least 90 percent of the maximum dry density obtained in accordance
with ASTM Specification D1557, Modified Proctor Method. Where backfill supports
structural elements, sidewalks, or pavements, the upper 4 feet should be compacted to
95% of the maximum dry density (Modified Proctor). Lifts of 4 to 6 inches can be
effective in achieving compaction requirements.

Drainage should be provided behind below-grade walls to prevent the buildup of
hydrostatic pressures. We recommend that free-draining granular drainage aggregate
be placed within 2 feet behind the back face of the walls.

A relatively impermeable barrier at the ground surface is recommended, such as a
minimum 2-foot-thick clay cap or Bituminous or Portland cement concrete (i.e.,
walkways and drives) to minimize surface water infiltration into backfill against walls.
The impermeable barrier should slope away from the structure at a minimum 2 percent
grade.

Engineered Fill, Wall, and Utility Trench Backfill
The on-site soil and materials (if processed properly) can be reused as engineered fill.
All engineered fill, wall, and utility trench backfill should consist of inorganic materials,

10
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free of debris, not exceed 3 inches in size, and should be placed in 8 to 10-inch loose
lifts compacted to a minimum of 95 percent of the maximum dry density (Modified
Proctor). If the engineered fills are less than 7 feet in thickness, they should be
moisture conditioned to be within +/- 3% of the optimum moisture content. Where
engineered fills exceed 7 feet, they should be moisture conditioned to be at the optimum
moisture to + 3% above.

Pavement Design

The Wisconsin Asphalt Pavement Association (WAPA) Design Guide should be utilized
to design the new asphalt surface parking areas. Traffic Class | was assumed for
parking areas that are mainly used by light passenger vehicles and Traffic Class Il for
medium-loaded drive areas.

The minimum pavement section should consist of the following:

Material Traffic Traffic WisDOT
Class | Class Il Specification
Asphalt Surface Course 2 inches 2 inches Section 460

Asphalt Binder Course 2 inches | 2.5inches Section 460
Dense Graded Base Course | 8 inches | 10 inches Section 305

The pavement sections above are not intended to support on-going construction traffic.
Also, the pavement sections presented above should not be used for areas that
experience heavy truck traffic, equipment or truck parking areas, entrances and exit
aprons, or trash-dumpster loading zones. In these areas, a Portland Cement Concrete
(PCC) pavement should be used. The PCC layer thickness is recommended to be 7
inches with a minimum of 6-inch-thick crushed stone base course. The reinforcement
details for PCC layers and final pavement section should be designed by the project
design engineer.

These recommendations assume the subgrade is prepared as described in this report.
Additional corrective action may be warranted at the time of construction, depending on
the site conditions. If any clay or silt soils exist in pavement areas, it may be beneficial
to install a geotextile fabric (e.g., GEOTEX 315) as a separating layer between such a
subgrade and the base course after the subgrade has been evaluated by proof-roll
testing.

Stormwater Management

Three stormwater management devices are proposed for the development. Based on
the soil descriptions at two of those areas (TP-6 and TP-9), the prevailing soils were
classified as “Coarse Sand and Gravel’. Consequently, the devices would be exempt
from the Wisconsin Department of Natural Resources (WDNR) infiltration requirements.
The estimated static infiltration rate based on the Standard 1002 — Table 2 would be
3.60 inches per hour (in/hr).

11
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Bluff Stability
The prevailing soil type making up the perimeter bluffs is described as sand and gravel

that meet the OSHA definition for Type C. Some soils meet the Type B description, but
they are not consistent. Therefore, the bluffs should be designed for minimum slopes of
1.5h:1v for safety and stability.

Construction Considerations

Because of the presence of undocumented fill on the property, extra caution should be
exercised during construction. All poor soil/fills should be stripped from structural and
engineered fill areas prior to any construction activities. Additional effort should also be
taken to identify the former UST cavities, which were likely backfilled will soils that are
not suitable for the support of engineered fill and structural elements. The exposed
subgrade soils and all engineered fills should be observed, tested, and documented by
a representative of the geotechnical engineer. Large structural areas, such as building
footprints and beneath engineered fill and pavements, should be proof-rolled to identify
low-strength or disturbed areas that need to be removed or improved.

Footing excavations and all engineered fill subgrade soils should be evaluated to
confirm the bearing materials are consistent with those identified in this report and
anticipated by the geotechnical and structural engineers. If unanticipated conditions are
encountered, the geotechnical and structural engineers should be notified immediately.
All footing pads must bear upon suitable native soils or engineered fill soils that have
been confirmed in the field by a representative of the geotechnical engineer. Where
unsuitable bearing soils, such as organic, disturbed, wet, frozen, or low-strength (less
than the design bearing capacity) soils are encountered, the excavation should be
extended to competent bearing soil. If extended, the footing pads can be constructed at
the base of the excavations, or the excavations can be backfilled with clean, crushed
stone or lean concrete.

Buried structural elements from past developments exist. Therefore, efforts should be
taken during site grading to identify all existing structural elements and undocumented
fills. Existing foundations should be removed to a depth of at least 4 feet below
proposed foundations. Existing concrete slabs below a depth of 4 feet should be
removed or broken into minimum 1-foot pieces to avoid water pooling. Utilities may also
exist that could require abandonment.

It is unlikely that excavations will encounter groundwater. However, if any do or if
perched water is encountered, filtered sump pumps and drawing water from sump pits
should be adequate to remove water that collects in excavations. Excavated sump pits
should be lined with a geotextile and filled with open-graded, free- draining aggregate.

Surface water should not be allowed to be collected in excavations or on prepared
subgrades during or after construction. Areas should be sloped to facilitate removal of

12
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collected surface runoff. Positive site drainage should be provided to reduce infiltration
of surface water around the perimeter of structures and within pavement areas.

Excavation walls may need to be sloped or braced for stability and safety reasons. The
Owner and Contractor should be aware of, and become familiar with, applicable local,
state, and federal safety regulations, including current OSHA Excavation and Trench
Safety Standards. Construction-site safety generally is the responsibility of the
Contractor, who should also be responsible for the means, methods, and sequencing of
construction operations.

The Contractor should be aware that slope height, slope inclination, or excavation
depths should in no case exceed those specified in local, state, or federal safety
regulations, (e.g., OSHA Health and Safety Standards for Excavations, 29 CFR Part
1926), or successor regulations. The on-site soils are generally considered Type C
soils when applying the OSHA regulations. Such regulations are strictly enforced, and if
they are not followed, the Owner, Contractor, and/or earthwork Subcontractor(s) could
be liable for substantial penalties.

General Qualifications

The services provided by GeoTest on this project were performed with the degree of
skill and care typically performed by other members of the geotechnical engineering
profession, practicing in this locale, at this time. No other warranty, expressed or
implied, is given.

We appreciate the opportunity to provide geotechnical engineering services for this
project. If you have any questions, or require any further assistance, please feel free to
contact us.
Sincerely,

y

Michael D. Frede, P.E.
Technical Director/Senior Engineer

13
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Appendix A

Figure 1 — Site Location Diagram

Figure 2 — Property Boundary Diagram

Figure 3 — Proposed Development Diagram
Figure 4 — Geotechnical Areas of Interest Diagram

Figure 5 — Sampling Location Diagram

GeoTest, Inc. 2135 S. 116t Street, West Allis, Wl 53227 @
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Appendix B

Well Logs
o 8KM754_WCR
o 8KM755_WCR
o 8KM756_WCR
o 8NM185_WCR
o 8NN038_WCR
o 1J288_WCR
Drake Environmental Geologic Information
o Diagrams
o Boring Logs
Gestra Laboratory Reports
o Proctor Analysis (D1557)
o Field Density Testing
Walbec Test Pit Survey Diagrams
o Test Pits 1 through 5
o Test Pits 6 through 9

GeoTest, Inc. 2135 S. 116t Street, West Allis, Wl 53227

scEEDIrey
Q %
LLBORATOR.



WELL CONSTRUCTOR’S REPORT WISCONSIN STATE BOARD OF HEALTH Wel 6

i. COUNTY l CHECK ONE NAME -

L ] i L \.
s e 2\ o K] Town Village [ City e\ o A\ .
2, LOCATION (Number and Street or 1j section, section, township and range. Also give subdivizion name, lot and Plock Dumbors

) 4 RN\ B " RECEIVED

3. OWNER AT TIME OF DRILLING

g““ CO" A QA JUN241966

4 OWNER'S COMPLETE MAIL ADDHESS )
A e\ \anq - SANITARY ,7

5. Distance in feet from well to nearest: | BUILDING [SANITARY SEWERIFLOOE DRAINT FOUNDATION DRAIN NG A R e DEATS
L C. L TILE C 1 TILE |SEWER CONNECTED|INDEPENDENT C. 1. 5 TILFE,
(Record answer in appropriate block) /
CLEAR WATER DRAIN | SEPTIC TANK |PRIVY| SEEPAGE PIT | ABSORPTION FIELD | BARN SILO |ABANDONED WELL | SINK HOLE
C. 1L TILF, '

| 0 | [ \5

OTHER POLLUTION SOURCES (Give _d'ascntption such as dump, quarry, dramage well, stream, pond, lake, etc.)

6. Well is intended to supply water for:
RlERa Se = Q At
7. DRILLHOLE 10. FORMATIONS
Dia. (in.) | From (ft.) To (ft.) Dia. (in.) | Erom (f1.) To (ft.) Kind | From (ft.) To (ft.)

""‘I urrace urrace :
\o ™| 5t w Dand S gtaus) Wawn ot \ "D

8. CASING, LINER, CURBING, AND SCREEN

Dia. (in.) Kind and Weight From (ft.) To {f1.) Q< %qt\g ,ff \ \ O Ot}\ r)b r'b

\3“ CD\ M\M Surface \ L =4 .. o %&&L ; mg\) ab\ \, g
Nee\

- -~ -
?. GROUT OR OTHER SEALING MATERIAL
Kind From (ft.) |__To (ft)
Surf WK 356 4 7 ,
urface
Well construction completed on M \\ 19 Q' :
T1. MISCELLANEOUS DATA . _ "%ﬂw _
Yield test: \%\ Hrs. af \%\ Gpm | Well is terminated Cé:» inches % alow Tinal grade
Depth from surface to normal water level \L’ﬁ\ A f1. Well disinfected upon completion Al Yes No
Depth to water level when pumping \ D ' Well sealed watertight upon completion [N Yes No
Water sample sent to _ . laboratory on: 19
d \\ - na! Y ‘\\ n \\ \Qb

Your opinion concerning other pollution hazards, information concerning difficulties encountered, and datiing to nearby
wells, screens, seals, type of casing joints, method of finishing the well, amount of cement used in grouvting, blasting, sub-
surface pumprooms, access pits, etc,, should be given on reverse side.

SIGNATURE COMPLETE MAIL ADDRESS
N \+ N\ *
) NOR W S\ Registered Well Driller RN & SN N
\ ~ Please do not write in space below
COLIFORM TEST RESULT W GAS — 24 HRS. GAS — 48 HRS CONFIRMED REMARKS -

plot "2 )04




WELL CONSTRUCTOR’S REPORT

WISCONSIN STATE BOARD OF HEALTH Wel 6
1. COUNTY CHECK ONE NAME
2) e ) J Town []J Village City e\ axio\c
2, LOCAT]ON (Number and,Street or 1; section, section, townst p and range. Alsp give subdivision name, lot and ‘Block, & --'-- g;han available.)}
- \ '
L\ N 5( Y i u ' iy v ) &
3. OW X AT TIMi OFDG - = > a > % .
» C( A ~
4. OWNER'S COMPLETE MAL, AD b2 212 AW AT
- B - & —————
~ ECEIV
LA Q) O\ v ED
_ _ C.1 TILE | C.I | TILE [SEWER CONNECTED|INDEPENDENT IW 1.1 1
(Record answer in appropriate block) \ () .l gﬁﬁﬂ
CLEAR WATER DRAIN | SEPTIC TANK |PRIVY| SEEPAGE PIT | ABSORPTION FIELD BARN SILO ABANDONED WELL | SINK A
C.1 TILE ’ ENC ar -
WO | o -
OTHER POLLUTION SOURCES (Give description such as dump, quarry, dramnage well, stream, pond, lake, etc.) - -
-~
e
6. Well is intended to supply water for: =
. G . AX « ~
7. DRILLHOLE 10. FORMATIONS
Dia. (in.) From (ft.) To (ft.) Dia. {in.) From (ft.) To (ft) 2 7 Kind From {ft.) To (ft.)
\, Surface %\\‘i ) Surface
Fond = atage - VRO
8. CASING, LINER, CURBING, AND SCREEN |
Dia. (in) Kind and Weight, From (ft.} To (ft.) | LS\ m&’% E:f w_é \%\ @ \\i? 0

Surface

N IEAY

Co\ceg;

\A;f'.)
A6

\

&5

2. GROUT OR OTHER SEALING MATERIAL

Qﬁ,g&

ATV XeaLY %m\éﬁ)’s O

%Q“A i f\ciw PSao

N

S

_ ——
Surface
W K 356 4_8 )

] Well construction completed on \E{E \r:.:' 19 LG
11. MISCELLANEQUS DATA _ above
Yield test: \'-.D Hrs. at Qs\rBr cpm | Well is terminated C{) inches below final grade
Depth from surface to normal water level \ O ks( ft. Well disinfected upon completion Q Yes [JNo
Depth to water level when pumping \ G O £ Well sealed watertight upon completion E‘ Yes [] No

Water sample sent to

NN\ a DO

laboratory on: -

5

Your opinion concerning other pollution hazards, information concerning difficulties encountered, and data relating to nearby
wells, screens, seals, type of casing joints, method of finishing the well, amount of cement used in grouting, blasting, sub-
surface pumprooms, access pits, etfc., should be given on reverse side.

SIGNATURE

™

COMPLETE MAIL ADDRESS
|

L™

Registered Well Driller

A,

\\'

DTS

TN

Please do not write in space below

COLIFORM TEST RESUL

GAS - 24 HRS,

GAS — 48 HRES,

CONFIRMED

'REI«{ARI{S

Olot 762103




[ e
Wel 6
WELL CONSTRUCTOR’S REPORT TO WISCONSIN STATE BOARD OF HEALTH
See Instructions on Reverse Side
Town [
1. County . K ACER ¥l 2 4 tA A, o . ____ Village [3-7. /Y2 €L ____._
City ] Check one and 53‘9 namo
2 S TN ASEE _
e or Section, Town and Range num /U
8. Owner D/Agent O - L B e td i w Mé&@:’:‘! ....... Jé'_‘f_‘.‘:‘_e, _____
al, partnership or irm
4. Mail Address .. /LY e A
Complete address reguired
b. From well to nearest: Build.ing-,@.ft; sewer__——_ft: drain._=~__ft; septic tank._ 7" _ft: ______
dry well or filter bed_~—__ft; abandoned well_ __ 7 Ft. - o
6. Well is intended to supply water for: ..__ O
7. DRILLHOLE: 10. FORMATIONS:
Dia, {in.) | From (It.) To (ft.) Dia. (in.) | From (ft.) Tao ({t.) Kind From To

Ale) ) (it. (te.
Olo |77

—

8. CASING AND LINER PIPE OR CURBING:

Pia. (in.) Kind and.Weigh From (ft.) 1 To (It) ,k
6 WW 1o [ 275

9. GROUT:
Kind L _ From (ft.) To (ft.) N
Constructionl of the well was completed on: 1\
1
11. MISCELLANEOUS DATA: - ﬁzz;__é_ _________________ 19_.3(39

Yield test: . ____Hrs. at ._..~2 S _GPM. || The el is terminated __.._____________ inches
-, = }4[2/ ove, below [7] the permanent ground surface.

Depth from surface to water-level: 2 01t

Kove Was the well disinfected upon completion?

Water-level when pumping; a2 ~—-- It.

Yes- o NOwooee

N 1 t to the state laboratory at:
I Jampiowas sent 1o the 8 anoratory & Was the well sealed watertight upon completion?
/ /
— - - n —————————————— 19-'—-— Yes

Chty

Signature ..ol VELL CONTRACT QL __ e
Registered Well Driller DELAFIELD, WIS, Complete Mail Address
Pleamidq patrie n gaace betow
10 ml 10 mi 10 ml
Rec'd. N 10ml 10ml m m m
Ansd - Gas—24 HTB. e e mmemem e e ————
Interpretation oo e e 48 hrs. e - . em—m—iin  ———— ——
—r lllll“ ‘“ I |l ||l|||““ “I\I lll”IH I Cﬂnﬂm - S
- WK 3 56 4 9 e ———————— - | B Coli ——m—m e mmsemas mmme—en S————— —————

——— ek e e e B S R S AN e e e e e e B A B W R m— ——— —— L S - - v vl b - wlr r w— lﬁxaminnr——-——u----------—-._..__..

|




FPLLL masrvvrne—n— o s BT FAN I ITIER TN Wt e e — e e o wk;'[254'-u

T EOUNTY —CHECR ONE < R
i l ETGWH [[] Village [] City " _
i~ v Hﬂmi{mhmmhmhmnndmﬁlmmvumﬂﬂw o A, ?:nn&'.l i —
it aiiablo
b)

N F I paf /5 F WEnwia ETR]mmmie3

3, O .
oer USE h ' ’ }L"
TTOWNER'S _ P> .

" Distance in feet from well 1o neafest: | BUILDING [SANITARY SEWER|FLOUR DRAIN FOUNDATION DRAIN " WASTE WATER DRAIN
_ _ C. L TILE | C.1. | TILE [SEWER CONNECTED{INDEFPE C.1 TILE
(Record answer in appropriate block) /f e e y | W > o -
CLEAR WATER DRAIN | SEPTIC TANK |[PRIVY| SEEPAGE PIT | ABSORFTION FIELD [ BARN SILO |[ABANDO WELL | SINK HOLE
o TILE :
~ 4 Je v - FI3o - - —~ P "
¢ B sl 38004

JTHER POLLUTION SOURCES (Give description Buch a8 dump, QUAITY. drainsge well, stream, pond, lake, etc.)

) 5
5. Well is intended to supply water for: F B l

. DRILLHOLE 10. FORMATIONS

Dia.(in) | From (1) To (ft.) Dia. in) [ From (i) To (1) Kind From (ft.) Ta (#t.)

/o Surface 2 o (-yz 4% t? Surface f
e |Ro /20 Fvine | ¥ | /e

ey | et | road |t Mﬁiﬁﬁ@&%l‘i—#"—
0 \fsra-pas Bt 3 Surface | ,

e WA 487 b B RO | /04
A80 [VE
b |htic Lineg acrin | /26 | 120

7. GROUT OR OTHER SEALING MATERIAL

Kinc from @) | To ) mllﬂmwlﬂ‘lm M
Surface WK 32 58 6 5 0

- Ao

WAS NSTALLED 1 D SECTIENZ WITH
/lm__tiﬂwﬁtm_ﬁﬂw THE 3
/ PECTIONG . TUE Lowtih SECTION HAS A

28 THOSANTI 00T, THE YA BbLE SENG
25 anD CTHE UPPER S€¢Tion 13,

Well construction completed on /&/Zﬁ' 19 éf

11. MISCELLANEQUS DATA

: P above
vield test: (ié‘-’ Hrs. at é 7 GPMH Well is terminated ,ch- inches below final grade
¥
i :
Jepth from surface to normal water level 27 ft. Well disinfected upon completion B Yes No
4 4 tarti . N
Jepth to water level when pumping 5 “¢ i Well sealed watertight vpon completion B4 Yes o

Water sample sant to . laboratory on: /%6 19{ rd

Your opinion concerning other pollution hazards, information concerning difficulties encountered, and data relating to nearby
wells, screens, seals, type of casing [oints, method of finishing the well, amount of cement used In grouting, blasting, sub-
surface pumprooms, access pits, ei¢c., should be glven on reverse side,

STGNR g:; L
Registered Well Driller

Please do not write in lplcn erlnw

COMPLETE MAlL ADDRERS

COLIFO TEST RESULT p J GAS — 24 HHS. | OmE : CONFIRMED REMARKS ?{__
T e W Adpreved It b Sy ﬁE R & il Ani AL D trom
: doe D ?I"ES

Ao Ll;'f/q.i-:’ 4 S’D P 1!05 1o 4 - lag
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'WELL CONSTRUCTOR’S REPORT
Wel=f g .

Cakeected

reto s

WHITE COPY = DIVISION’S COPY
GREEN COPY « DRILLER'S COPY
YELLOW COFY - OWNER'S COPY

pas | of 2

-

STATE OF WISCONSIN

EPARTMENT OF NATURAL RESOQURCES
Box 450

Madison, Wisconsin 53701

1 COUNTY .CK ON NAME
A A / e S A 4t Town [] Village City M 6}6’7’ d/{/
2, DCATION (Number and Strest ar 1; section, section, township and range. Also gyive subdivision name, lot and block numbers when available.)
. , ¢
st / A - O] & & o el ST, o oF /e #Tol. T8 alls=
3. OWNER AT DF D '

LSE, SE, S, Sw, Sec. 34

AqE N l‘f CO .

4. OWNER'S COMPLETE MAIL, ADDRES
F/ P CAKe d S cocyole e ¢, /IS
5. Distance in feet from well to nearest: | BUILDING SANITARY SEWER|FLOOR DRAIN FOUNDATION DRAI WASTE WATER DRAIN
Record answor in spprosriate block C. I TILE | C.1. | TILE {SEWER CONNECTED|INDEPENDENT C. 1. TILE
L]
pprop S | — |- — — | s | —
CLEAR WATER DRAIN | SEPTIC TANK |PRIVY| SEEPAGE PIT | ABSORPTION FIELD | BARN SILO {ABANDONED WELL | SINK BOLE
C.l TILE
OTHER POLLUTION SQURCES (Give deacription such as dump, quamry, draioage well, stream, pond, lake, eic.) T
6. Well is intended to supply water for: .
FUcy,7ure S7oke_
7. DRILLHOLE * 10. FORMATIONS
Dia. {in.) From (ft.) To (f1.) Dia. (in.) From (ft.}) To (Ft.) Kind | From (ft.) To (f)
o Surface Surface
e dR) L |
/ SaNd 12.¢ | /¢o
8. CASING, LINER, CURBING, AND SCREEN .
__Dia. {in.) Ki_r_!_c_llnd Weight From (ft.) To (ft.) /‘444 I? d F;4 /(/-.. /é 4] /Z 05
Surface
b |rew RBek Lreec | L4 G AAVe 205 | 260
T¥E . 0,2F0

b | Usksowi 134 1260

— — — —

MR

WK
Well construction completed on

9. GROUT OR OTHER SEALING MATERIAL g
Kind from (ft.) | To (f1.)

U Wkl =

11. MISCELLANEOUS DATA

Surface

1922{

inches I:'/E above

Yield test: Hrs. at / v GPM Wﬁ”_ is terminated C?y below tinal grade
Depth from surface to nnrrnal__watar tavel / 3 5,.--' £t Well disinfected upon completion O Yes [ No
Depth to water level when pumping /35..- £1. Well sealed watertight upon completion X Yes No
Wat I . :

ater sample sent to Ve ) e <. laboratory on "y / 197

Your opinion concerning other pollution hazards, information concerning difficulties encountered, and data relating to nearby
wells, screens, seals, type of casing joints, method of finishing the well, amount of cement used in grouting, blasting, sub-
surface pumprooms, access pits, etc., should be given on reverse side.

—_———
Lo o/

BIGNA COME ADDRESS

Y/

:/’ / M Ar A LBt Registered Well Driller | S /0 o ¥ (\C : “'__..r e 2

Please do not write in space below

(S

i A

COLIFORM TEJY/ RESULT GAS — 24 HRS. | GAS— & HRS. CONFIRMED T REMARKS
o || T ML A flr | SLE %/w/—:/ plot 7390445
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WELL CONSTRUCTOR’S REPORT
FORM 3300—15

WHITE COPY — DIVISION'S COPY
GREEN COPY — GRILLER'S COPY

£
£

QEP 17 107500T
NOTE

A

“ T ATE OF WISCONSIN

DEPARTMENT OF NATURAIL RESQURCES
Box 450

Madisan, Wisconsin 53701

&

YELLOW COPY — OWMNER'S COPY

1. COUNTY CHECK ONE

Town

e feshh AX

| village

NAME

ey Mre T 0N

2. 10CATION — v ViSection  Section  Township

| SE,SESw] SB[ ZN

Range.
1€

3. DOWNER AT TIME OF DRILLING
TV €o .

R — Grid or street no. Str t name
2075 }7/ L2 ST

WwiAs ey Ffepl ]
%719 L phe [P/

AND —1[{ available subdivision name, | :
SE, 58, Sw,Sw Sec 34

ADDRESS
FOST OI'TICE

& C OO QO OO Mo ooe lplS
FLOOR DRAIN FOUNDATION DRAIN WASTE WATER DEAIN
I

- - . UILDING [SANITARY SEWER
4. Distance in feet from well to nearest: ks ST |sE CONNE ettt ENT T
(Record answer in appropriate block]) g ;/‘,:*) - é O ‘ N L 9/ 51-" R
CLEAR WATER DRAIN | SEPTIC TANK |[PRIVY| SEEFAGE FIT | ABSORPTION FIELD | BARN SILO |ABANDONED WELL | SINK HOLE
C L TILE
pp——— _—— F ——— g
— /0 75
OTHER POLLUTION S0QURCES (Give description such as dump, quarry, drainage well, stream, pond, lake, et¢.)
f'
5. Well is intended to supply water for: :
ST 0 Y€ Fouij Ny T gy
6. DRILLHOLE 9. FORMATIONS
DHa. (in.} From (ft.) Ta (ft.} Dia. (in.} From {ft.} To (ft.) Kind From ift.) To {ft.)
{
Surface @ T yinwva : ) r./ Surface
VA ;{;]ﬂ,; J LA N /2o
| Spne /| J2¢ |[é 0
7. CASING, LINER, CURBING, AND SCREEN /
Dia. lin.} Kind and Weight From (ft.] Ta (ft.} :/& )"9‘ ,? D ﬁ/?‘ l){ / éﬂ D 3—0 5'1
. - —
é; J/vaﬂ Y Surface /}’_g__,d? é% jf‘ é/ € |- /Z{}j lé I
v,

/

6'Neuys Tz e L PLATHC
0. 8§ O

/2L

/ ———num e ma

/

/

8. GROUT OR OTHER SEALING MATERIAL

0. TYPE OF DRILLING MACHINE USED

I{i"_d From {ft.} m Cable Tool Direct Rotary Reverse Rotary
\ / \/ Surface :] Rotary — air Rotary — hammer [ Jetting with
/,4 ~ / 11/ widrilling enud with dritling mud & air Mlair [ Iwater
| Well construction completed on  Z¢ AL Y < 19 / é/
11. MISCELLANEOUS DATA _ _ q - above i :lde
Yield test: )4 " His.at A D gpm | Wellis terminate g Inches below  Tnal or
5 i Yes No
Depth from surface to normal water level / 3 S §¢, | Well disinfected upon complation :ﬂ o
i i leti Yes No
Depth to water level when pumping / 3 J‘_‘ fe. | Well sealed watertight upon completion %

Water sample sent to ’977 Chn g lrmr LA ——-’L-e

laboratory m::‘ip /é 197 ?/

Your opinion concerning other pollution hazards, information concerning difficulties encountered, and data relating to nearby wals, screens, seals,
type of casing joints, method of finishing the well, amount of cement used in grouting, blasting, sub-surface pumprooms, access pits, etc, shoutd

be given on reverse side,

SIGNATURE

COMPLETE MAIL ADDRESS

SV o~ N 5o _LF Dl Vio

: egistered Well Driller
- | Please do not write in space helow

COLIFORM TESPRLSULT °
WwE 2o A

REV.3-71

GAS — 24 HRS.

GAS —

48 HRS. REMARKS

‘ CONFIRMED



Well Construction Report
WISCONSIN UNIQUE WELL NUMBER

13288

Drinking Water and Groundwater - DG/5
Department of Natural Resources, Box 7921
Madison WI 53707

Form 3300-077A

Property GARDEN GATE NURSERY
Owner

Mailing  N48 W30756 HILL ST

Address
State WI

City HARTLAND Zip Co

County Co. Permit # Notification #

Waukesha

Phone #

de 53029
Completed
06-22-1995

1. Well Location Fire # (if avalil.)
Town of MERTON

Street Address or Road Name and Number

N48 W30756 HILL ST

Block #

Subdivision Name Lot #

Well Constructor (Business Name)
MICHAEL HARTMAN 436
Well Plan

Address W82 N28280 MARSHALL
HARTLAND WI 53029

Hicap Permanent Well # Common Well #

0.8

Lic. # Facility ID # (Public Wells)

Approval #

Approval Date (mm-dd-yyyy)

Specific Capacity

Latitude / Longitude in Decimal Degree (DD) = Method Code

43.1059 °N  -88.3586 ‘W GCDO013
SW SW  Section Township Range

or Govt Lot # 34 8 N 18 E

2. Well Type Replacement

of previous unique well # constructed in
Reason for replaced or reconstructed well ?

OUT OF WATER

3. Well serves 1 # of NURSERY Hicap Wel
Non-community

Heat Exchange # of drillholes

| ? No

Hicap Property ? No

Hicap Potable ?

Construction Type Drilled

4. Potential Contamination Sources - ON REVERSE SIDE

5. Drillhole Dimensions and Construction Method 8. Geology
Dia. (in.) From (ft.) To (ft.) Upper Enlarged Lower Open |Geology 8. Geology Type, From (ft.) To (ft.)
i Codes Caving/Noncaving, Color,
6 Surface 278 Prilhole Bedrock Hardngess etc ’
Rotary - Mud Circulation .............. N
) C CLAY Surface 10
Rotary - Air ...ccooociiiiiiiiiici
Rotary - Air & FOAM ..o Y SAND @ GRAVEL 10 50
Drill-Through Casing Hammer P HARDPAN 50 90
Reverse Rotary S SAND 90 125
Cable-tool Bit in. dia... P HARDPAN 125 145
Dual ROtArY ........ccooevieeiniciennn. Y SAND @ GRAVEL 145 170
Temp. Outer Casing in. dia [=] HARDPAN 170 250
Removed? ___depth ft. (If NO Y SAND @ GRAVEL 250 278
explain on back side)
6. Casing, Liner, Screen 9. Static Water Level 11. Well Is
Dia. (in.) Material, Weight, Specification From (ft.) To (ft.)] 120 ft. below ground surface 18 in. above grade
Manufacturer & Method of Assembly 10. Pump Test Developed?  Yes
6 0280 A 53 GRB SAWHILL STEEL WELDED Surface 278]pumping level 180 ft. below surface Disinfected ?  Yes
Dia. (in.) Screen type, material & slot size From (ft.) To (ft.) Pumping at 50 GP M for 4 Hrs. Capped ? Yes
Pumping Method ?
7. Grout or Other Sealing Material
routor er sealing Materia 12. Notified Owner of need to fill & seal ?
Method MOUNDED
Kind of Sealing Material From (ft.) To (ft) # Sacks Cement
CRUMBLES DRILL Surface 0 Filled & Sealed Well(s) as needed? No
PUMP MAN TO DO
13. Constructor / Supervisory Driller Lic # Date Signed
MH 06-26-1995

Drill Rig Operator
MA

Licor Reg# Date Signed

WISCONSIN UNIQUE WELL NUMBER 13288




4a. Potential Contamination Sources

Type
Building Overhang

Comment:
Water Quality Text:
Water Quantity Text:

Difficulty Text:

Created On:  10-10-1995 Created by:

Is the well located in floodplain ?  No
Qualifier  Distance  Type

9 Collector Sewer - San or Storm

Sewer - Building Sanitary

HFRC LOAD Updated On:  07-12-2019 Updated by:

Qualifier  Distance

PARCEL_MATCH

90
40

WISCONSIN UNIQUE WELL NUMBER

13288
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% ENVIRONMENTAL, INC,

PROJECT NAME FIELD TEC |DRAWN BY} PROBE
LAFARGE - HARTLAND TJO DWF | NUMBER
CLIENT PROJECT NUMBER

LAFARGE - WISCONSIN DIVISION

J98109

P-1

LOCATION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E

LOCATION DESCRIPTION
25 FEET NE OF FORMER UST

[ DEPTH | SAMPLE | TYPE ar DESCRIPTION Uscs | PID_ | GRAPHIC
00— MEDIUM TO COARSE SAND WITH SILTY FINE SAND AND FINE TO| Sw
= COARSE GRAVEL, TRACE ROOTS - YELLOWISH BROWN (10YR 5/
1— 1 | __ | 4)- MOIST TO WET (FILL) -1
2 MEDIUM TO COARSE SAND, WITH FINE SAND; FEW FINE TO SW
= COARSE GRAVEL - YELLOWISH BROWN {10YR 5/4) - MOIST
53— 2 | R __ | (FILL), FINE SANDY SILT TO SILTY CLAY; FEW MEDIUM TO <1
= COARSE SAND, DAMP TO MOIST (POSSIBLE FILL)
4= SILT, TRACE COARSE SAND TO FINE GRAVEL - DARK ML
= YELLOWISH BROWN (10YR 4/6) - DAMP (POSSIBLE FILL)
5s— 3 |PR - 17
=
J— SILTY FINE TO MEDIUM SAND, TRACE COARSE SAND AND FINE | SM '
= GRAVEL - GRAYISH BROWN (10YR 5/2) - DAMP, PETROLEUM
a— 4 |pr __| opor (PosSIBLE FILL) 2260
- SILTY FINE TO MEDIUM SAND, TRACE COARSE SAND, TRACE SM
= FINE GRAVEL - GRAYISH BROWN (10YR 5/2) - DAMP TO MOIST,
o— 5 |pr __ | PETROLEUM ODOR (POSSIBLE FILL) L 073
10 — SILTY FINE SAND TO FINE SANDY SILT, TRACE COARSE SAND - | SM
— YELLOWISH BROWN (10YR 5/4) - MOIST TO WET, SLIGHT ODOR
11 —— 6 PR - 70
12— FINE SANDY SILT, TRACE COARSE SAND AND FINE GRAVEL - ML
—~ YELLOWISH BROWN (10YR 5/4) - WET
13 = 7 PR - 17
14 = SILTY FINE SAND, TRACE MEDIUM AND COARSE SAND, TRACE | SM
= FINE GRAVEL - YELLOWISH BROWN (10YR 5/4) - MOIST.
15 J— 8 PR _ PETROLEUM ODOR *365
16 — PROBEHOLE TERMINATED AT 16.0 FEET
17 —
18 ——
19 —
20 —
21 —

NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.

DRILLING DATE: 1-25-99

| DRILL RIG: Geoprobe Model 5400| NOTES

DRILLED BY: UNDERGROUND POWER CORP.

BORING DRILLED WITH GEOPROBE 2' INTERVALS

PROBEHOLE ABANDONED WITH BENTONITE

GROUND SURFACE AT 0.0 DURING DRILLING

GROUNDWATER AT APPROX 10" DURING DRILLING

*SUBMITTED FOR LABORATORY ANALYSIS




%

DRA

KE

ENVIRONMENTAL, INC,

PROJECT NAME FIELD TEC |DRAWN BY] PROBE
LAFARGE - HARTLAND TJO DWF | NUMBER
CLIENT PROJECT NUMBER

LAFARGE - WISCONSIN DIVISION

Jo8109

P-2

LOCATION
700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E

LOCATION DESCRIPTION
30 FEET EAST OF FORMER UST

I DEPTH SAMPLE | TYPE QP DESCRIPTION UscCs PID GRAPHIC
0 — 8 INCHES CONCRETE .
11— SILTY FINE SAND, FEW MEDIUM TO COARSE SND, TRACE FINE | SM

- GRAVEL - YELLOWISH BROWN (10YR 5/4) - DAMP (FILL)
2 1 PR -- <1
SR FINE SAND, TRACE MEDIUM TO COARSE SAND, TRACE FINE SW
_— GRAVEL - YELLOWISH BROWN (10YR 5/6) - DAMP (FILL)
4 — 2 PR - <1
Ea— SILTY FINE SAND, TRACE MEDIUM TO COARSE SAND AND FINE | SM '
- GRAVEL - PALE BROWN (10YR 6/3) - DAMP (FILL)
6 = 3 PR -- <1
e SILTY FINE SAND, TRACE MEDIUM TO COARSE SAND AND FINE | SM
- GRAVEL - PALE BROWN (10YR 6/3) - DAMP (FILL), LITTLE
g — a4 PR __ | RECOVERY wel
S — SILTY FINE SAND, FINE MEDIUM TO COARSE SAND AND FINE SM
= GRAVEL - YELLOWISH BROWN (10YR 5/4) - WET, FILL
10—/ 75 PR ~— | FINE SANDY SILT, TRACE COARSE SAND - YELLOWISH BROWN | ML <1
— {10YR 5/4) - WET .
11— FINE SANDY SILT, TRACE COARSE SAND AND FINE GRAVEL - ML
— BROWN (10YR 5/3)
*
12—/ % PR —— | SILTY CLAY, TRACE SILT, TRACE COARSE SAND AND FINE CL <1
3 GRAVEL - DARK GRAY (10YR 4/1) - MOIST TO WET
13— PROBEHOLE TERMINATED AT 13.0 FEET
14 ——
15 —
16 —
17 ——
18 —
19 —
20 ——
21 —

NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.

DRILLING DATE: 1-25-99

DRILL RIG: Geoprobe Model 5400] NOTES

DRILLED BY: UNDERGROUND POWER CORP.

BORING DRILLED WITH GEOPROBE 2' INTERVALS

PROBEHOLE ABANDONED WITH BENTONITE

GROUND SURFACE AT 0.0 DURING DRILLING

*SUBMITTED FOR LABORATORY ANALYSIS

GROUNDWATER AT APPROX 9' DURING DRILLING




DRAKE

ENVIRONMENTAL, INC.

PROJECT NAME

LAFARGE - HARTLAND

FIELD TEC
TJO

DRAWN BY
DWF

PROBE
NUMBER

CLIENT

LAFARGE - WISCONSIN DIVISION

PROJECT NUMBER
J98109

P-3

LOCATION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E

LOCATION DESCRIPTION

70 FEET WEST OF FORMER UST

| DEPTH SAMPLE | TYPE QP DESCRIPTION Uscs PID GRAPHIC
0—= MEDIUM TO COARSE SAND WITH SILTY FINE SAND AND FINE TO| SW
- COARSE GRAVEL, TRACE ROOTS - YELLOWISH BROWN (10YR 5/
11— 1 PR __ | & - moi1sT TO WET (FILL) <1
2 —
3i— 2 PR -- <1
4 —
s— 3 PR -- 8
6 SILTY FINE SAND WITH MEDIUM SAND, TRACE COARSE SAND SM
- AND FINE GRAVEL - GRAY BROWN (10YR 5/2) - WET,
== 4 PR __ | PETROLEUM ODOR (FILL) 610
8 —
9— &5 PR -- *697
10— FINE TO MEDIUM SAND, TRACE COARSE SAND AND FINE SW
— GRAVEL - GRAYISH BROWN ({10YR 5/2) - WET, PETROLEUM
11— s PR __ | opbor(FILY 610
12 =— SILTY FINE SAND, FEW MEDIUM SAND, TRACE COARSE SAND SM
- AND FINE GRAVEL, TRACE FINE SANDY SILT - YELLOWISH
13— 7 PR __ | BROWN (10YR 5/4) - WET, PETROLEUM ODOR (FILL) 346
14 = PEA GRAVEL, TRACE SILTY FINE AND MEDIUM SAND - DARK SP
- GRAY TO VERY DARK GRAY {10YR 3.5/1) - WET, PETROLEUM
15 — 8 PR __ | ODOR (FILL} n,192
16 —
17— 9 PR -- *433
18— PROBEHOLE TERMINATED AT 18.0 FEET
19 —
20 —
21 —

NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.

DRILLING DATE: 1-25-99

| DRILL RIG: Geoprobe Model 5400] NOTES

DRILLED BY: UNDERGROUND POWER CORP,

BORING DRILLED WITH GEOPROBE 2' INTERVALS

PROBEHOLE ABANDONED WITH BENTONITE

GROUND SURFACE AT 0.0 DURING DRILLING

GROUNDWATER AT APPROX 7' DURING DRILLING

*SUBMITTED FOR LABORATORY ANALYSIS




% !N%RONMENI‘AL[E
PROJECT NAME i FIELD TEC |DRAWN BY] PROBE
LAFARGE - HARTLAND TIO DWF | NUMBER
CLIENT PROJECT NUMBER P 4
LAFARGE - WISCONSIN DIVISION J98109 -
LOCATION LOCATION DESCRIPTION
700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E 100 FEET SW OF FORMER UST
l DEPTH SAMPLE | TYPE N QpP DESCRIPTION Uscs PID GRAPHIC
0= MEDIUM TO COARSE SAND WITH SILTY FINE SAND AND FINE TO| SW
— COARSE GRAVEL, TRACE ROOTS - YELLOWISH BROWN (10YR 5/
11— 1 PR . __ | 4 - MOIST TO WET (FILL) 70
2 —
3— 2 PR -- - 26
4 ——
5— 3 PR - -- 62
6 —— FINE SAND WITH MEDIUM TO COARSE SAND, TRACE FINE SW
— GRAVEL - GREYISH BROWN (10YR 5/2) - MOIST, PETROLEUM
7— a PR . __ | opoR, WeT %571
Cl— SILTY FINE SAND, TRACE COARSE SAND AND FINE GRAVEL - SM
— YELLOWISH BROWN (10YR 5/4) - MOIST, PETROLEUM ODOR
9— 5 |©PR I B - 465
10 ——
11— 6 PR -- - 149
12 — SILTY FINE SAND TO SANDY SILT, TRACE COARSE SAND AND SM
- FINE GRAVEL - YELLOWISH BROWN (10YR 5/4) - MOIST,
13 — ~ PR . __ | PETROLEUM ODOR, FILL %248
14— PROBEHOLE TERMINATED AT 14.0 FEET
15 ~——
16 —
17 ——
18 ——
19 —
20 —
21 —
NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.
DRILLING DATE: 1-25-99 DRILL RIG: Geoprobe Model 5400] NOTES
DRILLED BY: UNDERGROUND POWER CORP. *SUBMITTED FOR LABORATORY ANALYSIS
BORING DRILLED WITH GEOPROBE 2' INTERVALS
PROBEHOLE ABANDONED WITH BENTONITE
GROUND SURFACE AT 0.0 DURING DRILLING
GROUNDWATER AT APPROX. DURING DRILLING




PROJECT NAME
LAFARGE - HARTLAND

FIELD TEC
TJO

DRAWN BY
DWF

PROBE
NUMBER

CLIENT

LAFARGE - WISCONSIN DIVISION

PROJECT NUMBER

J98109

P-5

LOCATION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E

LOCATION DESCRIPTION
110 FEET SW OF FORMER UST

DEPTH SAMPLE | TYPE N

QP DESCRIPTION

USCS

PID

GRAPHIC

0

V]

=Y

MEDIUM TO COARSE SAND WITH SILTY FINE SAND AND FINE TO
COARSE GRAVEL, TRACE ROOTS - YELLOWISH BROWN ({10YR &/
4} - MOIST TO WET (FILL)

SW

26

17

17

(&)

©

MEDIUM TO COARSE SAND, WITH SILTY FINE SAND AND FINE
GRAVEL - GRAYISH BROWN (10YR 5/2) - MOIST TO WET,
PETROLEUM ODOR (FiLL)

SwW

*393

498

*728

- B = = = -
© ® < o » B W

N
o

IIllllIIII!HI|HIIlllII!IIHlHIIIHlIlIIH IIH!HII [IIlllllI IIIIIIHI IIIIIIIH IIHIIIII HIIIHII

PROBEHOLE TERMINATED AT 12.0 FEET

NOTE: THE STRATIFICATION LINES ARE APPROXIMIATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.

DRILLING DATE: 1-25-99

DRILL RIG: Geoprobe Model 5400| NOTES

DRILLED BY: UNDERGROUND POWER CORP.

BORING DRILLED WITH GEOPROBE 2' INTERVALS

PROBEHOLE ABANDONED WITH BENTONITE

GROUND SURFACE AT 0.0 DURING DRILLING

GROUNDWATER AT APPROX. DURING DRILLING

*SUBMITTED FOR LABORATORY ANALYSIS




PROJECT NAME
LAFARGE - HARTLAND

FIELD TEC
TJO

DRAWN BY
DWF

PROBE
NUMBER

CLIENT

LAFARGE - WISCONSIN DIVISION

PROJECT NUMBER

J98109

P-6

LOCATION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E

LOCATION DESCRIPTION
80 FEET SW OF FORMER UST

[ DePTH | SAMPLE [TYPE] N P DESCRIPTION UScs | PID | GRAPHIC
0 MEDIUM TO COARSE SAND WITH SILTY FINE SAND AND FINE T0| Sy
= _ COARSE GRAVEL, TRACE ROOTS - YELLOWISH BROWN (10YR 5/
1— 1 PR ) | 4y~ MOIST TO WET (FILL) 53
Z a— FINE GRAVEL, TRACE FINE SAND - YELLOWISH BROWN (10YR 5/ | Sp
= 4) -DAMP (FILL)
3— 2 PR - - 17
Rl— NO RECOVERY
5— 3 PR - - -~
6 —— FINE TO COARSE SAND, TRACE FINE GRAVEL - YELLOWISH SW
= BROWN (10YR 5/4) - MOIST TO WET, PETROLEUM ODOR (FILL)
7 — 4 PR - - 347
8 SILTY FINE SAND, TRACE MEDIUM AND COARSE SAND - SM
= YELLOWISH BROWN (10YR 5/4) - MOIST, PETROLEUM ODOR
9—— 5 | PR - -~ | (FLL) *682
10— SILTY FINE SAND, TRACE MEDIUM TO COARSE SAND AND FINE | SM
= GRAVEL - GRAYISH BROWN (10YR 5/2) - WET, PETROLEUM
11 —— 6 PR _ _ ODOR (FILL) 106
12— SILTY FINE SAND, TRACE FINE SANDY SILT, TRACE MEDIUM TO | SM
= COARSE SAND AND FINE GRAVEL - GRAYISH BROWN {10YR 5/2)
13— 7 PR _ __ | “WET, PETROLEUM ODOR (FIiLL) 92
14 — FINE SANDY SILT, TRACE MEDIUM TO COARSE SAND AND FINE | ML
= GRAVEL - YELLOWISH BROWN (10YR 5/4) - WET
15 = 8 PR - - 26
16 —]
17— o9 PR - - wel
18 — PROBEHOLE TERMINATED AT 18.0 FEET
19 —
20 ——
21 —

NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.

DRILLING DATE: 1-25-99

l DRILL RIG: Geoprobe Model 5400| NOTES

DRILLED BY: UNDERGROUND POWER CORP.

BORING DRILLED WITH GEOPROBE 2' INTERVALS

PROBEHOLE ABANDONED WITH BENTONITE

GROUND SURFACE AT 0.0 DURING DRILLING

GROUNDWATER AT APPROX 10' DURING DRILLING

*SUBMITTED FOR LABORATORY ANALYSIS




DRAKE

ENVIRONMENTAL, INC,

PROJECT NAME

LAFARGE - HARTLAND

FIELD TEC
TJO

DRAWN BY| PROBE
DWF NUMBER

CLIENT

LAFARGE - WISCONSIN DIVISION

PROJECT NUMBER

J98109 P-7

LOCATION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E

LOCATION DESCRIPTION
170 FEET SW OF FORMER UST

[ DEPTH SAMPLE | TYPE QP ‘ DESCRIPTION Uscs PID GRAPHIC
0 ] MEDIUM TO COARSE SAND, WITH SILTY FINE SAND ND FINE TO SW
- COARSE GRAVEL, TRACE ROOTS - YELLOWISH BROWN (10YR 5/
1 — 1 PR __ | 4-mMOIST TO WET (FILL) 1
2 — FINE TO MEDIUM SAND, TRACE COARSE SAND AND FINE SW
— GRAVEL - YELLOWISH BROWN (10YR 5/4) - MOIST (FILL)
3—m— 2 PR - 2
4 —
5—— 3 PR - 5
6 —
7— 4 PR - *4
8 — FINE TO MEDIUM SAND, TRACE COARSE SAND AND FINE SW
= GRAVEL, BLACK SILTY SAND LAYER - YELLOWISH BROWN (10YR
9 ] 5 PR _ 5/4) - MOIST (FILL) 3
10 - FINE SILTY SAND, TRACE COARSE SAND AND FINE GRAVEL - SM
— LIGHT YELLOWISH BROWN {10YR 6/4) - MOIST (FILL)
11 — 6 PR - 5
12 -] FINE SAND, TRACE MEDIUM TO COARSE SAND AND FINE SW
- GRAVEL - YELLOWISH BROWN (10YR 5/4) - WET (FILL)
13— 7 PR - 2
14 — PROBEHOLE TERMINATED AT 14.0 FEET
15 —
16 —
17 ——]
18 —
19 —
20 —
21 —

NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.

DRILLING DATE: 1-26-99

DRILL RIG: Geoprobe Model 5400| NOTES

DRILLED BY: UNDERGROUND POWER CORP.

BORING DRILLED WITH GEOPROBE 2' INTERVALS

PROBEHOLE ABANDONED WITH BENTONITE

GROUND SURFACE AT 0.0 DURING DRILLING

GROUNDWATER AT APPROX 12' DURING DRILLING

*SUBMITTED FOR LABORATORY ANALYSIS




E

PROJECT NAME

LAFARGE - HARTLAND

FIELD TEC
TJO

DRAWN BY
DWF

PROBE
NUMBER

CLIENT

LAFARGE - WISCONSIN DIVISION

PROJECT NUMBER

J98109

P-8

LOCATION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E

LOCATION DESCRIPTION
130 FEET SW OF FORMER UST

[ DEPTH SAMPLE | TYPE QP DESCRIPTION USscCs PID GRAPHIC
00— "FINE TO MEDIUM SAND, TRACE COARSE SAND AND FINE SW
= GRAVEL - DARK YELLOWISH BROWN (10YR 4/4) - MOIST (FILL)
1— 1 PR -- *55
R — FINE SAND, TRACE MEDIUM TO COARSE SAND AND FINE SW
= GRAVEL - YELLOWISH BROWN (10YR 5/4) - MOIST (FILL)
3— 2 PR -- 8
4 —
55— 3 PR -- 4
6 — FINE SAND, TRACE MEDIUM TO COARSE SAND AND FINE SW
= GRAVEL - YELLOWISH BROWN (10YR 5/4) - MOIST (FILL), LITTLE
7 — 4 PR __ | RECOVERY *4
8 —
9— s PR -- 3
10 = FINE SILTY SAND TO SANDY SILT, TRACE MEDIUM AND COARSE| SM
— SAND, TRACE FINE GRAVEL - YELLOWISH BROWN (10YR 5/4) -
11— ¢ PR __ | MOIST TO WET (FILL) 2
12— SILTY FINE TO MEDIUM SAND, TRACE COARSE SAND, TRACE SM
— FINE GRAVEL - YELLOWISH BROWN (10YR 5/4) - WET, FILL
13 — 7 PR -- 3
14 — PROBEHOLE TERMINATED AT 14.0 FEET
15 ——
16 —§
17 —
18 —
19 ——
20 —
21 —

NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.

DRILLING DATE:

1-26-99

DRILL RIG: Geoprobe Mode! 5400] NOTES

DRILLED BY: UNDERGROUND POWER CORP.

BORING DRILLED WITH GEOPROBE 2' INTERVALS

PROBEHOLE ABANDONED WITH BENTONITE

GROUND SURFACE AT 0.0 DURING DRILLING

GROUNDWATER AT APPROX 11' DURING DRILLING

*SUBMITTED FOR LABORATORY ANALYSIS




PROJECT NAME FIELD TEC |DRAWN BY} PROBE
LAFARGE - HARTLAND TJO DWF | NUMBER
CLIENT PROJECT NUMBER

LAFARGE - WISCONSIN DIVISION J98109 P-9
LOCATION LOCATION DESCRIPTION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E

150 FEET SW OF FORMER UST

DEPTH SAMPLE | TYPE N QP

DESCRIPTION

USCS

PID

GRAPHIC

(]

1 PR - __ | tFILD)

I

5]

w

S

ut

o

~J

«©

FINE TO MEDIUM SAND, TRACE COARSE SAND AND FINE sSwW
GRAVEL - YELLOWISH BROWN (10YR 5/4) - DAMP TO MOIST

*4

= - (= B s
w ® < SR IS

N
(=]

HHlHHllllIIIHIIIIIIIIIH'IIII IHIII!II lIlIlIII[ IIIIIIHI IIIIllIII Hlllllll |lII|HH lIIIIIIH

PROBEHOLE TERMINATED AT 14.0 FEET

&)
s

NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.

DRILLING DATE: 1-26-99 DRILL RIG: Geoprobe Model 5400{ NOTES

DRILLED BY: UNDERGROUND POWER CORP.

BORING DRILLED WITH GEOPROBE 2' INTERVALS

PROBEHOLE ABANDONED WITH BENTONITE

GROUND SURFACE AT 0.0 DURING DRILLING

GROUNDWATER AT APPROX. DURING DRILLING

*SUBMITTED FOR LABORATORY ANALYSIS




PROJECT NAME FIELD TEC }DRAWN BY] PROBE
LAFARGE - HARTLAND TJO DWF | NUMBER
CLIENT PROJECT NUMBER P 10
LAFARGE - WISCONSIN DIVISION J98109 -
LOCATION LOCATION DESCRIPTION
700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E 65 FEET NW OF FORMER UST
l DEPTH SAMPLE | TYPE N QP DESCRIPTION Uscs PID GRAPHIC
00— FINE TO MEDIUM SAND, TRACE COARSE SAND AND FINE SW
= GRAVEL - GRAY (10YR 5/1) - WET, CEMENT ODOR (FILL)
1— 1 PR -- - 351
2—3 SILTY FINE SAND, TRACE MEDIUM TO COARSE SAND AND FINE | SM
- GRAVEL - GRAY (10YR 6/1) - WET, CEMENT ODOR (FILL)
3— 2 PR -- -- 38l
4 —
5— 3 PR -- -- 483
Sl— SILTY FINE SAND, TRACE MEDIUM TO COARSE SAND AND FINE | SM
— GRAVEL - GRAY (10YR 6/1) - WET, CEMENT AND PETROLEUM
7 _..__: a PR __ __ | ODOR {FILL) *723
8 —— FINE SILTY SAND, FEW MEDIUM TO COARSE SAND AND FINE SM
- GRAVEL - VERY DARK GRAYISH BROWN {10YR 3/2) - WET,
9 — 5 PR - __ | PETROLEUM ODOR (FILL) 767
10— FINE TO MEDIUM SILTY SAND, TRACE COARSE SAND - GRAY SM
3 {10YR 5/1) - WET, PETROLEUM ODOR (FILL)
11— 6 |PR -- -- 307
12 —
13— 7 PR - -- 398
14 —
15— 8 PR -- -- *556
16 = PROBEHOLE TERMINATED AT 16.0 FEET
17 —
18 ——
19 —
20 ——
21 —
NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.
DRILLING DATE; 1-26-99 DRILL RIG: Geoprobe Model 5400 NOTES
DRILLED BY: UNDERGROUND POWER CORP. *SUBMITTED FOR LABORATORY ANALYSIS
BORING DRILLED WITH GEOPROBE 2' INTERVALS
PROBEHOLE ABANDONED WITH BENTONITE
GROUND SURFACE AT 0.0 DURING DRILLING
GROUNDWATER AT APPROX. DURING DRILLING




DRAKE

ENVIRONMENTAL, INC,

PROJECT NAME FIELD TEC |DRAWN BY] BORING
LAFARGE - HARTLAND TJO DWF | NUMBER
CLIENT PROJECT NUMBER

LAFARGE - WISCONSIN DIVISION J98109 B-1
LOCATION LOCATION DESCRIPTION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E |75'N, 4'E OF NW CORNER OF BLDG

[ DEPTH |SAMPLE [TYPE| N QP DESCRIPTION USCS | PID | GRAPHIC
0 —
1— FINE TO COARSE SAND, FINE TO MEDIUM GRAVEL (PEA SW
= GRAVEL) - YELLOWISH BROWN (10YR 5/4) - MOIST (FILL)
I ss 22 - <1
3 —
. —] NO RECOVERY
= 2 ss - - -
5 ——
6= FINE SANDY SILT TO SILTY SAND, TRACE MEDIUM SAND, FINE | ML
= TO MEDIUM GRAVEL - YELLOWISH BROWN (10YR 5/4) - MOIST .
g 3 S5 15 == | TO WET (FILL) <1
8 —
— FINE SANDY SILT TO SILTY SAND, TRACE MEDIUM SAND, FINE | ML
9 — TO MEDIUM GRAVEL - YELLOWISH BROWN (10YR 5/4) - MOIST
- 4 S8 33 il 1=THN) <1
10 —
11 —
] 31 -
12— 5 ss <1
13 —
—] FINE TO COARSE SAND, FINE TO MEDIUM GRAVEL (PEA SW
14 — GRAVEL) - YELLOWISH BROWN (10YR 5/4) - MOIST
— 6 ss 25 - <1
15— BOREHOLE TERMINATED AT 15,0 FEET
16 —
17 —
18 —
19 ——
20 ——
21 —
NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL,
DRILLING DATE: 3-8-99 DRILL RIG: FOREMOST MOBILE |NOTES
DRILLED BY: BRIOHN ENVIRONMENTAL CONTRACTORS *SAMPLE SUBMITTED FOR LABORATORY

ANALYSIS

BORING DRILLED WITH 4.25 INCH 1.D. HSA S8 = SPLIT SPOON

BOREHOLE BACKFILLED WITH BENTONITE
GROUND SURFACE AT 101.30 DURING DRILLING




PROJECT NAME FIELD TEC |DRAWN BY|] BORING
LAFARGE - HARTLAND TJO DWF | NUMBER
CLIENT PROJECT NUMBER

LAFARGE - WISCONSIN DIVISION J98109 B-2
LOCATION LOCATION DESCRIPTION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E |105'N, 25'E OF NW CRNR OF BLDG

I DEPTH SAMPLE | TYPE N QP DESCRIPTION USscCs PID GRAPHIC
0 —
1 FINE TO COARSE SAND, FINE TO MEDIUM GRAVEL (PEA SW
] GRAVEL) - YELLOWISH BROWN (10YR 5/4) - MOIST {FILL)
,—= 1 Ss 72 -- <1
3 —
— SILTY FINE SAND TO FINE SANDY SILT, TRACE MEDIUM TO SM
4 — COARSE SAND, TRACE COARSE GRAVEL - YELLOWISH BROWN
0 2 Ss 19 =~ | (10YR 5/4) - DAMP (FILL) <1
5 —
6 —— SILTY FINE SAND TO FINE SANDY SILT, TRACE MEDIUM TO SM
= COARSE SAND, TRACE COARSE GRAVEL - YELLOWISH BROWN
7= 3 |88 20 =~ | (10YR 5/4) - DAMP (FILL), SLIGHT ODOR, VERY LITTLE 531
— RECOVERY
8 ——
— FINE SANDY SILT, TRACE MEDIUM TO COARSE SAND - ML
s— , as 16 | YELLOWISH BROWN (10YR 5/4) - MOIST TO WET (FILL) 22
10 ——
11— FINE TO COARSE SAND, FINE TO MEDIUM GRAVEL (PEA SW
- GRAVEL) - YELLOWISH BROWN (10YR 5/4) - WET (FILL)
= s Ss 18 -- 5
12 ——
13 —
— FINE TO COARSE SAND, FINE TO MEDIUM GRAVEL (PEA SW
14 — GRAVEL) - YELLOWISH BROWN (10YR 5/4) - WET (FILL), SLIGHT
] 6 SS 16 -- | ODOR *40
15— BOREHOLE TERMINATED AT 15.0 FEET
16 —
17 —
18 —
19 ——
20 ——
21 —
NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.
DRILLING DATE: 3-8-99 DRILL RIG: FOREMOST MOBILE | NOTES
DRILLED BY: BRIOHN ENVIRONMENTAL CONTRACTORS *SAMPLE SUBMITTED FOR LABORATORY
ANALYSIS
BORING DRILLED WITH 4.25 INCH I.D. HSA SS = SPLIT SPOON
BOREHOLE BACKFILLED WITH BENTONITE WELL SET AT 15' WITH 10' SCREEN
GROUND SURFACE AT 101.13 DURING DRILLING DNR UID #JN379




% ENYVIRONMENTAL, INC.
PROJECT NAME FIELD TEC |DRAWN BY|] BORING
LAFARGE - HARTLAND TJO DWF | NUMBER
CLIENT PROJECT NUMBER B 3
LAFARGE - WISCONSIN DIVISION J98109 -
LOCATION LOCATION DESCRIPTION
700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E |48'N, 38'E OF NW CORNR OF BLDG
[ DEPTH SAMPLE | TYPE N QP DESCRIPTION USCS PiD GRAPHIC
0 —
11— FINE TO COARSE SAND, FINE TO MEDIUM GRAVEL (PEA SW
- GRAVEL) - YELLOWISH BROWN (10YR 5/4) - WET (FILL)
A Ss 5 - *108
3 —
. —] MEDIUM GRAVEL, WET (FILL) SP
— 2 ss 1 -- 11
5 ——
6 —
. _E 3 Ss 1 -- <1
8 —
— FINE SANDY SILT TO SILTY FINE SAND, TRACE MEDIUM TO ML
9 — COARSE SAND, TRACE FINE GRAVEL - YELLOWISH BROWN
= ¢ |SS 21 == | (10YR 5/4) - DAMP (FILL) <1
10 —
11— FINE SANDY SILT TO SILTY FINE SAND, TRACE MEDIUM TO ML
— COARSE SAND, TRACE FINE TO COARSE GRAVEL - YELLOWISH
12— 5 |SS| 41| -~ | BROWN (10YR 5/4) - WET (FILL) <1
13 —
» —] FINE SAND, TRACE MEDIUM TO COARSE GRAVEL, DAMP (FILLI | SW
— s Ss 41 -- <1
15— BOREHOLE TERMINATED AT 15.0 FEET
16 ——
17 ——
18 —
19 —
20 —
21 —
NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.
DRILLING DATE: 3-8-99 DRILL RIG: FOREMOST MOBILE |NOTES
DRILLED BY: BRIOHN ENVIRONMENTAL CONTRACTORS *SAMPLE SUBMITTED FOR LABORATORY
ANALYSIS
BORING DRILLED WITH 4.25 INCH 1.D. HSA SS = SPLIT SPOON
WELL SET AT 15' WITH 10' SCREEN
GROUND SURFACE AT 101.06 DURING DRILLING DNR UID #JN378




PROJECT NAME FIELD TEC |DRAWN BY] BORING
LAFARGE - HARTLAND TJO DWr | NUMBER
CLIENT PROJECT NUMBER

LAFARGE - WISCONSIN DIVISION J98109 B-4
LOCATION LOCATION DESCRIPTION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E |15'N OF NE CORNER OF SILO BLDG

L DEPTH SAMPLE | TYPE N Qp DESCRIPTION USCS PID GRAPHIC
0 —— -
i FINE TO COARSE SAND, FINE TO MEDIUM GRAVEL (PEA SW

- GRAVEL), COARSE GRAVEL - YELLOWISH BROWN (10YR 5/4) -
o—— 1 |88 471 -~ | MOIST (FILL), CEMENT ODOR 86
3—
14—
= 2 |ss 27|  -- *129
5 —
. FINE SANDY SILT, TRACE SILTY CLAY, TRACE MEDIUM TO ML
= COARSE SAND, TRACE FINE TO MEDIUM GRAVEL - BROWN
7 — 3 |SS 34 =~ | (10YR 5/3) - DAMP (FILL) <1
8 —]
— FINE SANDY SILT, TRACE SANDY CLAY, TRACE MEDIUM SAND | ML
99— AND FINE GRAVEL - BROWN (10YR 5/3) - WET
-] 4 |ss 9| -- <1
10 —
117 FINE SANDY SILT TO SILTY CLAY, TRACE MEDIUM TO COARSE | ML
— SAND AND FINE GRAVEL - BROWN (10YR 5/3) - WET
— 5 |ss 14| -- <1
12 —
13 ——
4 —]
7 s |ss 21| -- <1
15 —
= BOREHOLE TERMINATED AT 15.0 FEET
16 —]
17 —
18 —]
19 ——
20 —
21 —
NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.
DRILLING DATE: 3-8-99 DRILL RIG: FOREMOST MOBILE |NOTES
DRILLED BY: BRIOHN ENVIRONMENTAL CONTRACTORS *SAMPLE SUBMITTED FOR LABORATORY

ANALYSIS
SS = SPLIT SPOON
WELL SET AT 15' WITH 10' SCREEN

GROUND SURFACE AT 103.36 DURING DRILLING DNR UID #JN377

BORING DRILLED WITH 4.25 INCH I.D. HSA




700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E

PROJECT NAME FIELD TEC |DRAWN BY] BORING
LAFARGE - HARTLAND TJO DWF | NUMBER
CLIENT PROJECT NUMBER

LAFARGE - WISCONSIN DIVISION J98109 B-5
LOCATION LOCATION DESCRIPTION

75'N, 45'W OF NW CORNR OF BLDG

r DEPTH SAMPLE | TYPE N QP DESCRIPTION USCS PID GRAPHIC
0 —
1 — FINE TO COARSE SAND, FINE TO MEDIUM GRAVEL (PEA SW
—] GRAVEL) - YELLOWISH BROWN (10YR b/4) - DAMP
5 — 1 SS 38 -- <1
3 —
4 _ FINE TO COARSE SAND, FINE TO MEDIUM GRAVEL (PEA SW
— 2 ss 38 o GRAVEL) - YELLOWISH BROWN (10YR 5/4) - MOIST 198
5 —
6 —] FINE TO COARSE SAND, FINE TO MEDIUM GRAVEL (PEA SW
—] GRAVEL) - YELLOWISH BROWN (10YR 5/4) - MOIST, ODOR
7 — 3 SS 9 - *288
8 —]
_— FINE SILTY SAND, TRACE MEDIUM TO COARSE SAND, TRACE SM
9 — FINE GRAVEL - BROWN {10YR 5/3) - WET (FILL), ODOR

] 4 SS 3 -~ 288
10 —

11 ——

—] S 28 -- *
12— ° |° 94
13 —

p— NO RECOVERY
14 ——

_ 6 SS 22 - -
15 — BOREHOLE TERMINATED AT 15.0 FEET
16 —

17 —

18 —

19 —

20 ——

21 —

NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.

DRILLING DATE: 3-8-99 DRILL RIG: FOREMOST MOBILE [NOTES
DRILLED BY: BRIOHN ENVIRONMENTAL CONTRACTORS %*SAMPLE SUBMITTED FOR LABORATORY

BORING DRILLED WITH 4.25 INCH |.D. HSA

ANALYSIS
SS = SPLIT SPOON
WELL SET AT 15' WITH 10' SCREEN

GROUND SURFACE AT 101.37 DURING DRILLING DNR UID #JK522




PROJECT NAME FIELD TEC |DRAWN BY| BORING
LAFARGE - HARTLAND TJO DWF | NUMBER
CLIENT PROJECT NUMBER

LAFARGE - WISCONSIN DIVISION J98109 B-6
LOCATION LOCATION DESCRIPTION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E |[15'S, 55'W OF NW CORNR OF BLDG

l DEPTH SAMPLE | TYPE N QP DESCRIPTION USCS PID GRAPHIC
0 —
17= FINE TO MEDIUM SAND, TRACE COARSE SAND, TRACE FINE SW
= GRAVEL - DARK BROWN (10YR 4/3) - DAMP (FILL)
,—=| 1 |ss 30| -- 48
3 —]
— FINE TO MEDIUM SAND, TRACE COARSE SAND, TRACE FINE SW
1 , | 30 | GRAVEL - YELLOWISH BROWN (10YR 5/4) - DAMP (FILL) a1
5 —
6 ——
. — 3 Ss 51 -- 11
8 —
T 1 [ss 16 —— | FINE SANDY SILT, TRACE COARSE SAND TO FINE GRAVEL - ML %3
— BROWN (10YR 5/3) - MOIST TO WET
10 —
= FINE SANDY SILT TO SILTY FINE SAND, TRACE COARSE SAND | ML
3 AND FINE GRAVEL - BROWN (10YR 5/3) - 3 INCH SEAM, SILT,
19— > |SS 18 =~ | TRACE SILTY CLAY - DARK GRAY (10YR 4/1) - MOIST 3
13 —
- FINE SAND, MEDIUM TO COARSE SAND, TRACE FINE GRAVEL- | SW
14— . | 58| . | BROWN(10YR 5/3) - MOIST 05
15 ——
16 —
17 = 7 ss 30 ~ %167
18 ——
19— BOREHOLE TERMINATED AT 19.0 FEET
20 ——
21 —

NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.

DRILLING DATE: 3-26-99 DRILL RIG: FOREMOST MOBILE |NOTES

DRILLED BY: BRIOHN ENVIRONMENTAL CONTRACTORS *SAMPLE SUBMITTED FOR LABORATORY
ANALYSIS

BORING DRILLED WITH 4.25 INCH 1.D. HSA aS = SPLIT SPOON

WELL SET AT 19' WITH 10' SCREEN

GROUND SURFACE AT 100.02 DURING DRILLING DNR UID #JK523




% ENV]RONI\éNT%SI.NEQ
PROJECT NAME FIELD TEC [DRAWN BY] BORING
LAFARGE - HARTLAND TJO DWF__ | NUMBER
CLIENT PROJECT NUMBER B
LAFARGE - WISCONSIN DIVISION J98109 -7
LOCATION LOCATION DESCRIPTION
700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E |145'N, 46'W OF NW CRNR OF BLDG
[ DEPTH SAMPLE | TYPE N QP DESCRIPTION Uscs PID GRAPHIC
Ela— BLIND DRILLED TO 11.0 FEET
1 —
2 —
3 —
4 —
5 ——
6 —
7 —
R —
9 ——
10 ——
11— FINE SAND TO SILTY FINE SAND WITH MEDIUM TO COARSE SW
— SAND AND FINE GRAVEL - YELLOWISH BROWN (10YR 5/4) -
10— 1 |S8 9 -- | moisT 4
13 —
= 2 Ss 10 -—
14 — 6
15 —
g 3 S8 26 --
16 — ¢
17— SILTY FINE SAND, TRACE MEDIUM TO COARSE SAND, TRACE SM
— FINE GRAVEL - YELLOWISH BROWN (10YR 5/4) - MOIST
= a4 Ss 43 -- 3
18 —]
e SILTY FINE SAND, TRACE MEDIUM TO COARSE SAND - PALE S
= g 6 __ | BROWN (10YR 6/3) - MOIST .
20 —
21 —
NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.
DRILLING DATE: 3-26-99 DRILL RIG: TRACKED ATV NOTES
DRILLED BY: BRIOHN ENVIRONMENTAL CONTRACTORS *SAMPLE SUBMITTED FOR LABORATORY
ANALYSIS
BORING DRILLED WITH 4.25 INCH |.D. HSA SS - SPLIT SPOON
WELL SET AT 33' WITH 15' SCREEN
GROUND SURFACE AT 108.71 DURING DRILLING DNR UID #JK524




ENVIRONMENTAL, INC,

% DRAKE

PROJECT NAME

LAFARGE - HARTLAND

FIELD TEC
TJO

DRAWN BY
DWF

BORING
NUMBER

CLIENT

LAFARGE - WISCONSIN DIVISION

PROJECT NUMBER
J98109

B-7

LOCATION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N RI1S8E

LOCATION DESCRIPTION
145'N, 46'W OF NW CRNR OF BLDG

| DEPTH |SAMPLE

TYPE

QP

DESCRIPTION

USCS

PID

GRAPHIC

21

SS

35

NG RECOVERY

SS

18

FINE SAND TO SILTY FINE SAND WITH MEDIUM TO COARSE
SAND AND FINE GRAVEL - YELLOWISH BROWN (10YR 5/4) -
MOIST

SW

*8

10

11

SS

SS

SS

SS

32

14

12

FINE SAND, TRACE MEDIUM TO COARSE SAND, WET

SW

*3

W
>

w w W w
0 [22] ~J [e)

'S
(=)

> P W
L w 3]

N
ul

|IH’|I1IlllllI'!I|I‘I|||||IIlllIlillHllllIIIIIIIIIIIIlIHIhIH IIH'IIH IIHIIHI HHIIHI IIHIIIH HIIlHII lHlIHH

BOREHOLE TERMINATED AT 33.0 FEET

L NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.




% Qﬁ%MENTE&E
PROJECT NAME FIELD TEC |DRAWN BY| BORING
LAFARGE - HARTLAND TJO DWF | NUMBER
CLIENT PROJECT NUMBER B 8
LAFARGE - WISCONSIN DIVISION J98109 -
LOCATION LOCATION DESCRIPTION
700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E |105'N, 98'W OF NW CRNR OF BLDG
! DEPTH SAMPLE | TYPE N QP DESCRIPTION USCS PID "} GRAPHIC
00— BLIND DRILLED TO 11.0 FEET
1—
2 —
3 —
4 —
5 —
6 —
7 —
8 —]
9 —
10 —
11— FINE SAND WITH MEDIUM TO COARSE SAND, TRACE FINE SW
- GRAVEL - LIGHT GRAY (10YR 7/2) - DAMP
= 1 ss 57 - 1
12 ——
13— FINE SAND TO FINE SILTY SAND, TRACE MEDIUM TO COARSE | SW
- SAND, TRACE FINE GRAVEL - BROWN (10YR 5/3) - DAMP
= 2 Ss 68 -- <1
14 —
15 —
- 3 53 --
16 — ss 1
17 ——
= 4 SS 51 --
18 — ¢
19 —
g s ss 49 -- *
20 — 6
21 —
NOTE: THE STRATIFICATION LINES ARE APPROXIVIATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.
DRILLING DATE: 3-26-99 DRILL RIG: TRACKED ATV NOTES
DRILLED BY: BRIOHN ENVIRONMENTAL CONTRACTORS *SAMPLE SUBMITTED FOR LABORATORY
ANALYSIS
BORING DRILLED WITH 4.25 INCH 1.D. HSA SS = SPLIT SPOON
WELL SET AT 33' WITH 15' SCREEN
GROUND SURFACE AT 112.42 DURING DRILLING DNR UID #JK525




DRAK

E

ENVIRONMENTAL, INC,

PROJECT NAME

LAFARGE - HARTLAND

FIELD TEC
TJO

DRAWN BY
DWF

BORING
NUMBER

CLIENT

LAFARGE - WISCONSIN DIVISION

PROJECT NUMBER
J98109

B-8

LOCATION

700 W CAPITOL DR, HARTLAND, WI NW 1/4 NW 1/4 SEC 3 T7N R18E

LOCATION DESCRIPTION
105'N, 98'W OF NW CRNR OF BLDG

DEPTH SAMPLE

TYPE

N

QP

DESCRIPTION

USCS

PID

GRAPHIC

21

22

SS

50

FINE SAND, TRACE MEDIUM TO COARSE SAND, TRACE FINE
GRAVEL - BROWN (10YR 5/3) - MOIST, LITTLE RECOVERY

SwW

23

24

25

26

Ss

SS

52

58

FINE TO MEDIUM SAND WITH COARSE SAND, TRACE FINE
GRAVEL - BROWN (10YR 5/3) - MOIST

Sy

10

11

Ss

Ss

SSs

54

FINE SAND, TRACE MEDIUM AND COARSE SAND - BROWN (10YR] SW

5/3) - WET

*4q

W
S

> > > w w w w 98]
HHIHIIIIIHIH!I!IIHIHI!lIII!IllHlIIll'lllllllHlIlHIHll lI|l|l|H IIIIIHH IItIlIIII L L] HUlIHI

=
w

-
S

BOREHOLE TERMINATED AT 33.0 FEET

NOTE: THE STRATIFICATION LINES ARE APPROXIMATE BOUNDARIES. ACTUAL TRANSITION MAY BE GRADUAL.




191 W. Edgerton Ave

Milwaukee, WI 53207
(414)933-7444

Report On: Proctor Lab No: 20-06843
Report No: 20-06843
Project No: 20072-40 Cust No: 0111 Page 1 of 1
Client: Musson Brothers, Inc. Project: Sunnyslope Dr. Storm Sewer, Sanitary
Bob Draths Sewer and Water Main.

1522 Pearl St.
Waukesha, WI 53186

Engineer: Ruekert Mielke

Report Date: 08/11/2020
Location: Fill Site

Sample Date: 08/11/2020

Material:  Trench Spoils Sampled By: Max Piehl
% Moisture Dry Density Lbs./Cu.Ft.
N — 3.1 134 .1
158 T00% Saturation| - 37 138.6
SG =275 i

154 Estimated 5.0 140.6

150 | AN O J 5.8 142.8

e 7.1 135.5
_— 5.8 Optimum 142.8 Maximum
2 Color; Brown
> 138 |- L
g Description: sandy gravel
T 134
a
E 130

126 |

122 - : S

118 |

114 |

05— ﬁ;t 6 8 16 12 14 1;6 530 2;2 24

Moisture Content (%)

Desc of Rammer:Mechanical
Preparation Method:Dry
Oversized Material:

Test Method (As Applicable):AASHTO T-180, AASHTO T-99, ASTM D-1557, ASTM D-1559, ASTM D-2041, ASTM
D-558, ASTM D-698 Method-C

Orig: Musson Brothers, Inc. Attn: Bob Draths

(1-ec copy) Respectfully Submitted,
1-ec Ruekert Mielke Attn: Peter Gesch
1-cc Laboratory

.

Py —

Andrew Davis, Project Manager

THIS REPORT APPLIES ONLY TO THE STANDARDS OR PROCEDURES INDICATED AND TO THE SAMPLE(S) TESTED AND/OR OBSERVED AND ARE NOT NECESSARILY INDICATIVE OF
THE QUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTS OR PROCEDURES, NOR DO THEY REPRESENT AN ONGOING QUALITY ASSURANCE PROGRAM UNLESS SO
NOTED. THESE REPORTS ARE FOR THE EXCLUSIVE USE OF THE ADDRESSED CLIENT AND ARE NOT TO BE REPRODUCED WITHOUT WRITTEN PERMISSION.

REPORT CREATED BY EimTree SYSTEM



GESTRA Engineering, Inc.
191 W. Edgerton Avenue
Milwaukee, W1 53207
Phone 414-933-7444

Fax 414-933-7844

FIELD DENSITY REPORT

TRA

General Information
Project Name: Sunnyslope Drive Report to: City of Hartland Page: 1 of 1
Project Number: 20072-40 Contractor: Musson Brothers Date: 8/4/2020
Project Location: Hartland, W1 Technician; Max Piehl Total hrs on Job: 13
Proctor Type: Modified ASTM D1557 |Time Arrive: 11:45 AM Travel Time: 1.2
Req.Compaction: 95% Time Depart: 1:05 PM Milage (R/T): 64
Test Locations:
Distance from Ref (ft) | Elevation |Rod Depth
Test # General Test Area Reference N/S E/W (1) (in)

1 Fill Site SW Corner of Site 6

2 Fill Site NE Corner of Site 6

3 Fill Site E Side of Site 6

Test Results:
Test # Proctor |Field Moisture _ Moisture Wet Density Dry Density Comgaction Pass / Fail Retest
Number (%) Difference (%) (Ib/ft3) (Ib/ft3) (%) Number

1 1 8.1 2.3 150.9 139.5 98% Pass

2 1 8.8 3.0 148.0 136.0 95% Pass

3 1 6.7 0.9 144.2 135.1 95% Pass

Nuclear Gauge & Proctor Information
Brand: CPN Serial Number: 8972 Standard Density Count:
Model: MC1DRP Test Mode: Direct Standard Moisture Count:
. _— Max Dry Gravel Content Optimum
Proctor # Soil Description Density (I/ft?) (%) Moisture (%)
1 Spoils from Sunnyslope Dr. 142.8 5.8
Remarks:
SG = Subgrade
'Reviewed by: | A. Davis

Geotechnical-Structural-Civil-Construction Materials



TESTPIT 2

EXISTING GRADE = 1021.64

DEPTH = 5.58'
TEST PIT 1

EXISTING GRADE = 1018.14
DEPTH = 6.42

www.walbecgroup.com
(920) 757-7559

Ave

Milwaukee, WI 53203

TEST PIT 3

EXISTING GRADE = 986.11
DEPTH = 5.61'

Hartland Apartments
700 W. Capital Drive

Hartland, WI

Three Leaf Partners

504 W. Juneau

TEST PIT 4
EXISTING GRADE = 984.49
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GEGIEST

Appendix C

Laboratory Reports

o Modified Proctor (D1557) & Grain Size Analysis (D6913)
= TP-1/TP-2 - composite
= TP-3
= TP-5
= B6/B7 - composite (Grain Size Analysis below)

o Grain Size Analysis (D6913)
= TP-6
TP-9
B1
B2 (including Atterberg Limits (D4318)
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19

o General Notes

o USCS Description

GeoTest, Inc. 2135 S. 116t Street, West Allis, Wl 53227



g — Material Test Report Report #: CSPL-000001-00
GE®IEST

West Allis Client: Project:

2135 S. 116th Street

West Allis, WI 53227 Three Leaf Partners 7708

Phone: 888-436-8378 504 W Juneau Avenue Hartland Quarry Apartments

Fax: 414-321-8359 Milwaukee, WI 53203 700/701 Capitol Drive
Hartland, WI

Sample Information Laboratory Compaction Data (Proctor)

ASTM D1557
Sample Date: 04/17/2023 Maximum Dry Density (Ib/ft): 140.4
Sample No: 7157
Source: Jobsite
Supplier: Client Optimum Moisture (%): 6.0
Sampled By: Michael Frede
Sample From: Test Pit 124
Sampling Method: Not Provided
Field ID: TP-1 + TP-2 Combined 444
Application: Test Pit
Visual Description: Light Brown Silty Sand with few Gravel rFlRN
Specification: L . — / \ \ |
Sieve Analysis Data . d \ \
ASTM C136/C117
Sieve Size % Passing Upper/Lower Limits ezl | | \ [
2 in (50 mm) 100.0
1-1/2 in (37.5 mm) 100.0 \
1-1/4 in (31.75 mm) 93.7 137
1in (25 mm) 91.7 -
3/4in (19 mm) 86.4 o N | AT\
1/2in (12.5 mm) 79.5
3/8in (9.5 mm) 75.3
No 4 (4.75 mm) 67.2 183
No 10 (2 mm) 60.9
No 20 (850 ym) 55.5 134l | | | I S B M|
No 40 (425 um) 475 : 1 i ? T > s ks
No 60 (250 pm) 38.1 Compaction Method: B (ASTM D1557)
No 100 (150 pym) 30.1 Type of Rammer: Manual
No 140 (106 ym) 26.3 Est. Specific Gravity: 2.70
No 200 (75 um) 23.6 Oversize Correction Needed: Yes
Test Completed Date: 04/21/2023 E;?Sgg;ﬁ% Details
Test Completed By: Abdel Deif Liquid Limit (LL): Plastic Limit (PL):

Plasticity Index (PI):

Imtiaz Ahmed, Laboratory Manager
Apr 27, 2023

Page 1 of 1



g — Material Test Report Report #: CSPL-000002-00
GE®IEST

West Allis Client: Project:

2135 S. 116th Street

West Allis, WI 53227 Three Leaf Partners 7708

Phone: 888-436-8378 504 W Juneau Avenue Hartland Quarry Apartments

Fax: 414-321-8359 Milwaukee, WI 53203 700/701 Capitol Drive
Hartland, WI

Sample Information Laboratory Compaction Data (Proctor)

ASTM D1557
Sample Date: 04/17/2023 Maximum Dry Density (Ib/ft): 150.0
Sample No: 7158
Source: Jobsite
Supplier: Client Optimum Moisture (%): 4.1
Sampled By: Michael Frede
Sample From: Test Pit 1514
Sampling Method: Not Provided
Field ID: TP-3 sl
Application: Test Pit
Visual Description: Brown Sand and Gravel, trace Silt
Specification: Gigd

Sieve Analysis Data
ASTM C136/C117

148 -+

Sieve Size % Passing Upper/Lower Limits

2 in (50 mm) 100.0

1-1/2 in (37.5 mm) 100.0 a4

1-1/4 in (31.75 mm) 934

1in (25 mm) 90.7

3/4 in (19 mm) 84.0 o

1/2in (12.5 mm) 75.2

3/8in (9.5 mm) 69.6 ol I

No 4 (4.75 mm) 57.0

No 10 (2 mm) 47.6

No 20 (850 pym) 40.3 144 | I |- |-
No 40 (425 pm) 32.0 ;e ! 2 ? kL y g £ :
No 60 (250 pm) 23.0 Compaction Method: C (ASTM D1557)

No 100 (150 pym) 17.3 Type of Rammer: Manual

No 140 (106 ym) 14.9 Est. Specific Gravity: 2.75

No 200 (75 um) 12.6 Oversize Correction Needed: Yes

Test Completed Date: 04/25/2023 E;?Sgg;% Details

Test Completed By: Abdel Deif Liquid Limit (LL): Plastic Limit (PL):

Plasticity Index (PI):

Imtiaz Ahmed, Laboratory Manager
Apr 27, 2023

Page 1 of 1



g — Material Test Report Report #: CSPL-000003-00
GE®IEST

West Allis Client: Project:
2135 S. 116th Street
West Allis, WI 53227 Three Leaf Partners 7708
Phone: 888-436-8378 504 W Juneau Avenue Hartland Quarry Apartments
Fax: 414-321-8359 Milwaukee, WI 53203 700/701 Capitol Drive
Hartland, WI
Samble Information Laboratory Compaction Data (Proctor)
P ASTM D1557
Sample Date: 04/17/2023 Maximum Dry Density (Ib/ft): 130.2
Sample No: 7159
Source: Jobsite
H 1 o .
Supplier: Client Optimum Moisture (%): 71
Sampled By: Michael Frede
Sample From: Test Pit 15104
Sampling Method: Not Provided
Field ID: TP-5
Application: Test Pit 130.5
Visual Description: Brown Silty Sand with few Gravel

Specification:

130.0 +

Sieve Analysis Data
ASTM C136/C117

Sieve Size % Passing Upper/Lower Limits s |

2 in (50 mm) 100.0

1-1/2 in (37.5 mm) 100.0

1-1/4 in (31.75 mm) 97.6 \

1in (25 mm) 95.1 129.0 \

3/4in (19 mm) 92.8

1/2'in (12.5 mm) 88.6

3/8in (9.5 mm) 85.6 1285 4

No 4 (4.75 mm) 79.3

No 10 (2 mm) 73.6

No 20 (850 um) 68.2 128.0 | | | | | | | |
No 40 (425 um) 60.0 4 5 6 7 8 9 10 11 12
No 60 (250 pm) 43.6 Compaction Method: A (ASTM D1557)

No 100 (150 pym) 24 .4 Type of Rammer: Manual

No 140 (106 ym) 17.0 Est. Specific Gravity: 2.65

No 200 (75 um) 12.4 Oversize Correction Needed: Yes

Test Completed Date: 04/24/2023 E;?Sgg;% Details

Test Completed By: Abdel Deif Liquid Limit (LL): Plastic Limit (PL):

Plasticity Index (PI):

Imtiaz Ahmed, Laboratory Manager
Apr 27, 2023

Page 1 of 1
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GEOIEST

West Allis

2135 S. 116th Street
West Allis, WI 53227
Phone: 888-436-8378
Fax: 414-321-8359

Laboratory Compaction Report

Report #: LCR-000001-00

ASTMD1557/AASHTOT180
Client: Project:
Three Leaf Partners 7708

504 W Juneau Avenue
Milwaukee, WI 53203

Hartland Quarry Apartments
700/701 Capitol Drive
Hartland, WI

Sample Information

Sample Date: 04/18/2023 Sample Number: 7190
Sample From: Test Pit Field ID: Bluff 6 + 7 Combined
Sample Location : Onsite Sampled By: Michael Frede

Test Results

124.5

124.0

Sample Photo

£\

123.0 /
122.5

122.0

121.5

121.0

120.5

5 6 7 8 9 10 11 12 13 14 15
| Visual Description: Dark Brown Silty Clay with Organic |
Oversize Correction Needed: Yes
l | Compaction Method Used: A (ASTM D1557) |
I Maximum Dry Density (Ib/ft’): 123.9 I Type of Rammer Used: Manual I
| Optimum Moisture (%): 8.5 | | Sp. Gravity (Est): 2.60 |
| Test Date: 04/25/2023 | Lab Technician: Abdel Deif |

Imtiaz Ahmed, Laboratory Manager
Apr 27, 2023

Page 1 of 1



Sieve Analysis Report

c c c % c £ £ OED o o o o o I g 3
o R NE o ¥ 3 g § 2 F ® F &
100 | N\IT T T | | | | AR
1 1\1 I 1 1 1 I A A
90 1 N 1 1 R —
| | I | | | | | | | | | | | |
i :\ R L
80 Il Il Il Il Il Il Il Il Il Il Il Il Il
iR ERnEEil
70 o ERE L
| | [ | | | | | | | | | | | |
g RN I
Z 60 T T T T T T T T T T T T T T
I R L
E s e R R .
Lu | | [ | | | | \\ | | | | | | |
) 1 AR I \ 1 1 IR
m 40 Il Il Il Il Il Il Il N Il Il Il Il Il Il
i T T T T
= L IS
| | [ | | | | | | | | | | | |
R \\5 Ll
20 ! T T ! INCT T
U Nl
10 1 R R T B e | 1 1 INC 1
| | [ | | | | | | | | m | | |
0 SR RN LT
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
0% +3" % Gravel % Sand % Fines
0 Coarse Fine Coarse Medium Fine Silt Clay
0.0 36.4 254 7.9 18.2 9.2 2.9
Test Results (ASTM C136 & ASTM C117) Material Description
Opening Percent Spec.” Pass? Brown sand and gravel
Size Finer (Percent) (X=Fail)
3" 100.0
14 76.4 Atterberg Limits (ASTM D 4318)
1" 70.9 PL= LL= Pl=
3/4" 63.6 L
12" 54.7 Classification
3/8" 489 USCS (D 2487)= AASHTO (M 145)=
#4 38.2 Coefficients
#10 303 Dgo= 532485  Dgg= 44.3097 Dgo= 16.3112
#20 21.9 Dgo= 10.1019 D3g= 1.9347 D15= 0.5218
#40 121 D1o= 0.3589 Cy= 45.45 C.= 0.64
#60 6.5
#100 4.2 Remarks
#140 35 F.M.=5.82
#200 29
Date Received: 4/17/23 Date Tested: 4/27/23
Tested By: Luke Emery
Checked By: Imtiaz Ahmed
Title: Lab Manager
* (no specification provided)
Source of Sample: TP Depth: Onsite Date Sampled: 4/17/23
Sample Number: 6
GEOTeSt, Inc. Cllgnt: Three Leaf Partners
Project: Hatland Quarry Apartments
West Allis, WI Project No: 7708 TestNo__7160-6836




Sieve Analysis Report
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Clay
7162-6838
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PI

Test No

Silt
Date Sampled: 4/17/23
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AASHTO (M 145)
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Coefficients
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Material Description

Brown sand and gravel

Fine
10.5

Atterberg Limits (ASTM D 4318)

Title: Lab Manager

5.39
7708

Tested By: Luke Emery

Checked By: Imtiaz Ahmed

% Sand

Medium

Hatland Quarry Apartments

19.0
PL
USCS (D 2487)
F.M.
Date Received: 4/17/23
Three Leaf Partners

GRAIN SIZE - mm.

Coarse

7.5
Client:
Project:
Project No:

Fail)

Fine

22.4
Pass?

X

% Gravel

Coarse
Spec.”
Depth: Onsite

(Percent)

33.8

100
Percent
Finer

100.0
795
74.0
66.2
58.6
53.3
43.8
36.3
27.9
17.3

6.8

GeoTest, Inc.
West Allis, WI

% +3"

0.0
Test Results (ASTM C136 & ASTM C117)

(no specification provided)

Opening
Size
3
114"
1
3/4"
2"
3/8"
#10
#20
#100
#200

*

Source of Sample: TP
Sample Number: 9




Sieve Analysis Report
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Date Sampled: 4/17/23

Depth: Onsite

Source of Sample: Bluff
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Sieve Analysis Report
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(no specification provided)
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Date Sampled: 4/17/23

Depth: Onsite

Source of Sample: Bluff

Sample Number: 2
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Sieve Analysis Report

s s a8 S5ss8 3 2§ §¢§% g F3§
100 | NT T 1T | | | | AR
NG L el
o0 N IR Al
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| | [ | | | | | | | | | | |
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% IR N1
20 1 RN | 1 HINI L
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0 1 O O 1 1 1 1 L
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
0% +3" % Gravel % Sand % Fines
i Coarse Fine Coarse Medium Fine Silt \ Clay
0.0 29.9 25.2 8.4 174 12.8 6.3
Test Results (ASTM C136 & ASTM C117) Material Description
Opening Percent Spec.” Pass? Brown sand and gravel
Size Finer (Percent) (X=Fail)
3 100.0
14 823 Atterberg Limits (ASTM D 4318)
1 76.7 PL= LL= Pl=
3/4" 70.1 e
12" 61.7 ~ Classification B
38" 56.2 USCS (D 2487)= AASHTO (M 145)=
#4 44.9 Coefficients
#10 36.5 Dgo= 44.8239  Dgs= 35.5744 Dgo= 11.6219
#20 28.6 Dgo= 6.6981 D3p= 0.9602 D15= 0.3195
#40 19.1 D1po= 0.1880 Cy= 6182 Cc= 042
#60 121
#100 8.9 Remarks
#140 75 F.M.=5.25
#200 6.3
Date Received: 4/18/23 Date Tested: 4/27/23
Tested By: Craig Englund
Checked By: Imtiaz Ahmed
Title: Lab Manager

* (no specification provided)

Source of Sample: Bluff
Sample Number: 3

Depth: Onsite

Date Sampled: 4/18/23

GeoTest, Inc.

West Allis, WI

Client: Three Leaf Partners
Project: Hatland Quarry Apartments

Project No: 7708 Test No  7173-6848




Sieve Analysis Report
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GRAIN SIZE - mm.
0% +3" % Gravel % Sand % Fines
0 Coarse Fine Coarse Medium Fine Silt Clay
0.0 25.7 30.6 115 18.5 10.6 31
Test Results (ASTM C136 & ASTM C117) Material Description
Opening Percent Spec.” Pass? Brown sand and gravel
Size Finer (Percent) (X=Fail)
3" 100.0
14 83.1 Atterberg Limits (ASTM D 4318)
1" 80.4 PL= LL= Pl=
3/4" 74.3 e L
12" 64.6 Classification
38" 57.7 USCS (D 2487)= AASHTO (M 145)=
#4 43.7 Coefficients
#10 322 Dgo= 482763  Dgg= 36.4131 Dgo= 10.4876
#20 23.1 Dgo= 6.6655 D3p= 1.6184 D15= 0.4670
#40 137 D1o= 0.3238 Cy= 3239 Cc.= 0.77
#60 7.3
#100 47 Remarks
#140 38 F.M.=5.45
#200 31
Date Received: 4/18/23 Date Tested: 4/27/23
Tested By: Craig Englund
Checked By: Imtiaz Ahmed
Title: Lab Manager
* (no specification provided)
Source of Sample: Bluff Depth: Onsite Date Sampled: 4/18/23
Sample Number: 4
GEOTeSt, Inc. Cllgnt: Three Leaf Partners
Project: Hatland Quarry Apartments
West Allis, WI Project No: 7708 Test No__7174-6849




Sieve Analysis Report
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GRAIN SIZE - mm.
0% +3" % Gravel % Sand % Fines
0 Coarse Fine Coarse Medium Fine Silt Clay
0.0 312 49 2.2 24.1 311 6.5
Test Results (ASTM C136 & ASTM D1140) Material Description
Opening Percent Spec.” Pass? Dark Brown sand and gravel
Size Finer (Percent) (X=Fail)
3" 100.0
14 723 Atterberg Limits (ASTM D 4318)
1" 713 PL= LL= PI=
3/4" 68.8 e
/2" 67.1 Classification
3/8" 66.1 USCS (D 2487)= AASHTO (M 145)=
#4 63.9 Coefficients
#10 617 Dgo= 60.1653  Dgg= 52.9287 Dgo= 1.4365
#20 54.1 Dgo= 0.6859 D3g= 0.3320 Di5= 0.1768
#40 37.6 Dip= 0.1188 Cy= 12.09 Cz= 0.65
#60 219
#100 127 ~ Remarks
#140 8.9 F.M.=4.19
#200 6.5
Date Received: 4/18/23 Date Tested: 4/27/23
Tested By: Craig Englund
Checked By: Imtiaz Ahmed
Title: Lab Manager

* (no specification provided)

Source of Sample: Bluff

Sample Number: 5

Depth: Onsite

Date Sampled: 4/18/23

GeoTest, Inc.

West Allis, WI

Client: Three Leaf Partners
Project: Hatland Quarry Apartments

Project No: 7708 Test No

7175-6850
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GRAIN SIZE - mm.
0% +3" % Gravel % Sand % Fines
i Coarse Fine Coarse Medium Fine Silt \ Clay
0.0 13.6 14.9 6.5 25.7 30.0 9.3
Test Results (ASTM C136 & ASTM C117) Material Description
Opening Percent Spec.” Pass? Brown sand and gravel
Size Finer (Percent) (X=Fail)
3" 100.0
114" 94.2 Atterberg Limits (ASTM D 4318)
1" 90.2 PL= LL= Pl=
3/4" 86.4 e
2" 81.0 Classification
3/8" 78.0 USCS (D 2487)= AASHTO (M 145)=
4 715 Coefficients
#10 65.0 Dgo= 25.1604  Dgg= 17.1823 Dgo= 1.1920
#20 55.2 Dgo= 0.6455 D30= 0.3180 D15= 0.1553
#40 39.3 D1g= 0.0841 Cy= 1417 Cc.= 101
#60 23.0
#100 14.6 Remarks
#140 115 F.M.=3.50
#200 9.3
Date Received: 11/18/23 Date Tested: 4/27/23
Tested By: Luke Emery
Checked By: Imtiaz Ahmed
Title: Lab Manager
* (no specification provided)
Source of Sample: Bluff Depth: Onsite Date Sampled: 11/18/23
Sample Number: 6
GEOTeSt, Inc. Cllgnt: Three Leaf Partners
Project: Hatland Quarry Apartments

West Allis, WI

Project No: 7708

Test No  7176-6851




Sieve Analysis Report
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*

Date Sampled: 4/18/23

Depth: Onsite

Source of Sample: Bluff

Sample Number: 7
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Sieve Analysis Report

‘urg/e

“ULeAT

00¢#

ovT#
00T#

09#

ov#

oe#

oc#

oT#

v#

U

Ul

ut

wz

u g

urg

90
80

o o o o o o
~ © To) < ™ N

100

d3NI4 LNIDH3d

0.001

0.01

100

GRAIN SIZE - mm.

% Fines

Clay

Silt

30.9

% Sand

Medium

Fine
34.8

21.1

Coarse

1.7

% Gravel

Coarse

Fine
5.3

6.2

% +3"
0.0

&
o =
8 (]
7 ~
O 4
o
1 LS no ..
51 @ ghy g
~ N aY=)e) =
c o) s M
i) < e
g 2 59 g .
= %) SE = =
o = T [ (%] ®
] g Cn Y < =)
@ N S« 5w 3
a 2 F< ES 5 2 B g
< £ 2 g & 2 E®
= —n ot
U B
M.m w [aYaY®) ) = m 3
| M~ m
5 5 /0l E[3
e pred = S > >0
& < F 39 =
N 2 =
5 588 5 |BEE
) ~o i o 0 S
c — x O
= " A non I, o - o
8 L8 888 s g 6
s} a ) [aYaya) w S
~ =
2 &
~| © 1
S5t 2
-
%)
s _
S*.m
<5 3
] [0)
ol|? <5}
™
-
13)
Z
2§ slodwnoonaT~onoo
S ElI8gYuigs8e3 88T
2|5 I|90PO00ODROROIMM®D
= [a
[}
[
x
2l o
= £ gl Y., 400393898888
() .|m<u — = = — — N

(no specification provided)

*

Date Sampled: 4/18/23

Depth: Onsite

Source of Sample: Bluff

Sample Number: 8
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Sieve Analysis Report
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(no specification provided)

*

Date Sampled: 4/18/23

Depth: Onsite

Source of Sample: Bluff

Sample Number: 9
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Sieve Analysis Report
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GRAIN SIZE - mm.
0% +3" % Gravel % Sand % Fines
0 Coarse Fine Coarse Medium Fine Silt Clay
0.0 18.8 23.9 9.4 21.9 16.6 9.4
Test Results (ASTM C136 & ASTM C117) Material Description
Opening Percent Spec.” Pass? Brown sand and gravel
Size Finer (Percent) (X=Fail)
3" 100.0
14 89.6 Atterberg Limits (ASTM D 4318)
1" 86.2 PL= LL= Pl=
3/4" 81.2 L
12" 731 Classification
3/8" 68.1 USCS (D 2487)= AASHTO (M 145)=
#4 57.3 Coefficients
#10 47.9 Dgo= 32.6990  Dgg= 23.6371 Dgo= 5.7505
#20 38.2 Dgo= 2.4748 D3g= 0.5236 D15= 0.2235
#40 26.0 D1o= 0.0894 Cy= 64.32 Cc.= 053
#60 16.4
#100 121 Remarks
#140 10.6 F.M.=4.46
#200 9.4
Date Received: 4/18/23 Date Tested: 4/27/23
Tested By: Craig Englund
Checked By: Imtiaz Ahmed
Title: Lab Manager
* (no specification provided)
Source of Sample: Bluff Depth: Onsite Date Sampled: 4/18/23
Sample Number: 10
GEOTeSt, Inc. Cllgnt: Three Leaf Partners
Project: Hatland Quarry Apartments
West Allis, WI Project No: 7708 Test No__7180-6855




Sieve Analysis Report
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GRAIN SIZE - mm.
0% +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 35 8.1 3.6 20.3 375 27.0
Test Results (ASTM C136 & ASTM C117) Material Description
Opening Percent Spec.” Pass? Brown sandy silt, little topsoil
Size Finer (Percent) (X=Fail)
3" 100.0
14 97.5 Atterberg Limits (ASTM D 4318)
1" 97.4 PL= LL= Pl=
3/4" 96.5 e
12" 93.7 Classification
3/8" 92.1 USCS (D 2487)= AASHTO (M 145)=
#4 83.4 Coefficients
#10 84.8 Dgo= 6.4931 Dgs= 2.0810 Dgo= 0.3712
#20 785 Dgo= 0.2810 D3g= 0.1034 D15=
#40 64.5 DlO: CU: CC:
#60 46.1
#100 34.7 ~ Remarks
#140 30.3 F.M.=1.98
#200 27.0
Date Received: 4/18/23 Date Tested: 4/27/23
Tested By: Craig Englund
Checked By: Imtiaz Ahmed
Title: Lab Manager
* (no specification provided)
Source of Sample: Bluff Depth: Onsite Date Sampled: 4/18/23
Sample Number: 11
GEOTeSt, Inc. Cllgnt: Three Leaf Partners
Project: Hatland Quarry Apartments
West Allis, WI Project No: 7708 Test No__7181-6856




Sieve Analysis Report
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(no specification provided)

*

Date Sampled: 4/18/23

Depth: Onsite

Source of Sample: Bluff

Sample Number: 12
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Sieve Analysis Report
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GRAIN SIZE - mm.
0% +3" % Gravel % Sand % Fines
0 Coarse Fine Coarse Medium Fine Silt Clay
0.0 20.6 34.0 11.8 20.5 8.6 45
Test Results (ASTM C136 & ASTM C117) Material Description
Opening Percent Spec.” Pass? Brown sand and gravel, little topsoil
Size Finer (Percent) (X=Fail)
3" 100.0
14 92.5 Atterberg Limits (ASTM D 4318)
1" 925 PL= LL= Pl=
3/4" 79.4 N
12" 67.8 Classification
3/8" 60.6 USCS (D 2487)= AASHTO (M 145)=
#4 454 Coefficients
#10 336 Dgo= 235441  Dgg= 21.2405 Dgo= 9.3029
#20 22.9 Dgo= 6.0393 D3p= 1.4790 D15= 0.4908
#40 13.1 D1g= 0.3207 Cy= 29.01 Cc= 0.73
#60 8.0
#100 6.1 Remarks
#140 5.3 F.M.=5.25
#200 45
Date Received: 4/18/23 Date Tested: 4/27/23
Tested By: Craig Englund
Checked By: Imtiaz Ahmed
Title: Lab Manager

* (no specification provided)

Source of Sample: Bluff

Sample Number: 13

Depth: Onsite

Date Sampled: 4/18/23

GeoTest, Inc.

West Allis, WI

Client: Three Leaf Partners
Project: Hatland Quarry Apartments

Project No: 7708

Test No

7183-6858
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*

Date Sampled: 4/18/23

Depth: Onsite

Source of Sample: Bluff

Sample Number: 14
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Date Sampled: 4/18/23

Depth: Onsite

Source of Sample: Bluff

Sample Number: 15

o
O
[00]
©
LN
0|
—
N~
O
2
%
[
T
12]
@
=
g
wn
<
g >
5 &
o)
38 3
38 K
mm g
= S
o © °
S o 9
29 9
O Qo (al
3
c W,
- (V2]
n =
O <
— —
o 0
) )
o =




Sieve Analysis Report

00¢#

ovT#
00T#

09#

ov#

oe#

oc#

oT#

v#

‘urg/e

ury

Ul

“ULeAT

wz

ug

urg

100
90

80

o o o o o o
~ © To) < ™ N

d3NI4 LNIDH3d

0.001

0.01

100

GRAIN SIZE - mm.

Clay

% Fines

Silt

24.4

Fine
30.2

% Sand

Medium

233

Coarse

8.6

Fine
12.2

% Gravel

Coarse

13

% +3"
0.0

> &
o] N
(92} N
5 ~
S <
—
D AL TR0 ..
o= ) owi o
(T v g
c o) s (%
o = )
S p= <0 =
2 = o 2/ Q
= n O +< =
o =T c (%) ©
] g Ty Yo < =)
Q % S< S8 s
a 2 s Y99 S 23
— = ) PR [} = o
S| E ¢ §8¥° «x 5 E®
S = c
9 o— © C__._a_mu__ ol wl < ®
< - el | [ R =] N o ﬂ >
> () ono D B =
W o] d = e mw
S ) < Ol =l 4
= s Il L L LY.
= T > >0
mw < mw [S\Keo) O M M =
X lor] o) > =
0L = T T
) S B8 g g2 e
c o °° o e 8
= O I g = =
)
5 % 882 s |g 6
m 2} D [aya¥a) LL a
~ =
2 &
SR
S ey
—
(@]
=
S*.m
<|g 8
o3 7]
ol|? <5}
™
—
O
=
ﬁ_M -
<|8 s|loo@m~NComaNO~NMmOS
~ o c S82IYCSTINEIIENT
N3 IO DONOOLITMNN
S|a — -
%]
[
14
2| =
FlE ol . = oa: coc0o8828
= Nz S NOYTOaRTFoORO
E SIS TRYIRGNY
(@)

(no specification provided)

*

Date Sampled: 4/18/23

Depth: Onsite

Source of Sample: Bluff

Sample Number: 16
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Date Sampled: 4/18/23

Depth: Onsite

Source of Sample: Bluff

Sample Number: 17
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GRAIN SIZE - mm.
0% +3" % Gravel % Sand % Fines
0 Coarse Fine Coarse Medium Fine Silt Clay
0.0 4.4 38.0 10.6 17.5 15.8 13.7
Test Results (ASTM C136 & ASTM C117) Material Description
Opening Percent Spec.” Pass? Brown sand and gravel
Size Finer (Percent) (X=Fail)
3" 100.0
14 99.5 Atterberg Limits (ASTM D 4318)
1" 98.6 PL= LL= Pl=
3/4" 95.6 o
12" 83.4 Classification
38" 727 USCS (D 2487)= AASHTO (M 145)=
#4 57.6 Coefficients
#10 47.0 Dgo= 153163  Dgg= 13.2611 Dgo= 5.5607
#20 38.3 Dgo= 2.6404 D3g= 0.4391 D15= 0.0926
#40 29.5 D1p= u= Ce=
#60 222
#100 18.0 Remarks
#140 15.8 F.M.=4.07
#200 137
Date Received: 4/18/23 Date Tested: 4/28/23
Tested By: Craig Englund
Checked By: Imtiaz Ahmed
Title: Lab Manager
* (no specification provided)
Source of Sample: Bluff Depth: Onsite Date Sampled: 4/18/23
Sample Number: 18
GEOTeSt, Inc. Cllgnt: Three Leaf Partners
Project: Hatland Quarry Apartments
West Allis, WI Project No: 7708 Test No__7188-6863
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
0% +3" % Gravel % Sand % Fines
0 Coarse Fine Coarse Medium Fine Silt Clay
0.0 12.3 30.6 8.9 18.6 18.7 10.9
Test Results (ASTM C136 & ASTM C117) Material Description
Opening Percent Spec. Pass? Brown sand and gravel with topsoil
Size Finer (Percent) (X=Fail)
3" 100.0
114" 98.4 Atterberg Limits (ASTM D 4318)
1" 94.2 PL= LL= Pl=
3/4" 87.7 e L
12" 73.8 Classification
3/8" 67.0 USCS (D 2487)= AASHTO (M 145)=
#4 57.1 Coefficients
#10 48.2 Dgo= 20.7905  Dgg= 17.4838 Dgo= 6.0538
#20 39.1 Dgo= 2.3916 D3g= 0.4347 D15= 0.1404
#40 29.6 D1p= Cy= Ce=
#60 20.6
#100 15.5 Remarks
#140 131 F.M.=4.23
#200 10.9
Date Received: 4/18/23 Date Tested: 4/28/23
Tested By: Craig Englund
Checked By: Imtiaz Ahmed
Title: Lab Manager
* (no specification provided)
Source of Sample: Bluff Depth: Onsite Date Sampled: 4/18/23
Sample Number: 19
GEOTeSt, Inc. Cllgnt: Three Leaf Partners
Project: Hatland Quarry Apartments
West A”|S, Wi Project No: 7708 Test No 7189-6864




A
. 2135 South 116t Street
GE®IEST 35 South 1160 Stree

September 8, 2023 GeoTest, Inc.
John Ford YEARS OF

President EXCELLENCE
Three Leaf Partners 1997 - 2022
504 W. Juneau Avenue

Milwaukee WI, 53203

Subject:  Geotechnical Slope Stability Analysis
Hartland Quarry Apartments
700 W. Capitol Drive, Hartland, Wisconsin

Dear Mr. Ford,

GeoTest, Inc. (GeoTest) has prepared this slope stability analysis for the west, north, and
southeast bluffs around the perimeter of the above-referenced property. This report
describes the subsurface exploration, laboratory testing, and computer analysis services,
and presents our conclusions regarding the slope stability of the perimeter bluffs.

Project Description

Three Leaf Partners is proposing to develop the property located at 700 W. Capitol Drive
in the Village of Hartland, Wisconsin. The location of the project is illustrated in Figure 1
in Appendix A. The boundaries of the combined 45-acre property are illustrated in Figure
2 in Appendix A.

The proposed development consists of eighteen separate buildings, including a single-
story club house, two-story apartment buildings, and single-story garage buildings. The
development will also include parking and drive paved areas and multiple stormwater
management devises. The proposed development is illustrated in Figure 3 in Appendix
A.

The perimeter bluffs currently have slopes steeper than 1h:1v, with many sections close
to 0.75h:1v. The proposed development plan assumes the final slopes will be designed
for effectively 2h:1v, with toe buttresses ranging from 4h:1v to 10h:1v.

Geotechnical Services Background

GeoTest completed an initial slope stability analysis for seven selected bluff sections.
That analysis (report dated July 17, 2023) concluded that the seven sections will have
Factors of Safety ranging from 1.3 to 4.3, based on the preliminary site grading plans.
GeoTest also completed a geotechnical subsurface investigation (report dated May 4,
2023). That investigation provided geotechnical design parameters and
recommendations related to the construction of buildings, pavements, and stormwater

management systems.

Page 1 =
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Scope of Work

Geotechnical Subsurface Exploration

To advance the slope stability analysis for the most critical bluff sections (along Palmer
Drive and Hill Street, and adjacent to the two cemeteries), we initiated a geotechnical
exploration program. The locations of the four cross-sections are illustrated on Figure 4
in Appendix A. The drilling scope consisted of four borings (B-1 through B-4) drilled to
depths of 60 to 70 feet below the existing ground surface. The boring locations are also
identified on Figure 4 in Appendix A.

The borings were drilled using conventional hollow-stem augers to avoid the introduction
of drilling fluids into the soil profile. Soil samples were obtained at 5-foot intervals in the
borings using split-barrel sampling procedures in general accordance with ASTM D1586.
Representative portions of the samples were sealed in glass jars and returned to GeoTest
for laboratory testing and classification.

Descriptive logs for each boring, which describe the method of drilling, sample types,
sample depths, and observations regarding soil and groundwater conditions, were
prepared at the time of sampling. These logs were utilized by a GeoTest geotechnical
engineer as an aid to prepare the final logs included in Appendix B.

The ground surface elevations at the boring locations were interpolated from a preliminary
topographic map produced by Payne & Dolan. Water level observations, if encountered,
were noted on the field logs.

All drilling and sampling procedures are described in Appendix C.

Laboratory Testing

The laboratory testing program consisted of water content testing on all boring samples.
In addition, a GeoTest geotechnical engineer examined and visually classified each
sample, based on texture and plasticity, in accordance with the Unified Soil Classification
System (USCS). The engineer grouped soil samples into strata that are illustrated on the
logs.

The notes included on the logs and charts describing the system of classification are
included in Appendix B. All laboratory testing procedures are described in Appendix C.

The recovered soil samples will be retained for 60 days after the date of this report.

Unless other instructions as to their disposition are received, they will be discarded at that
point.

seREDS,
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Soil and Groundwater Conditions

The following narrative is a generalization of the subsurface conditions encountered at
the borings. Soil conditions can vary in areas between the sampling locations. For a
more-detailed description of the subsurface conditions encountered at each sampling
location, please refer to the attached logs in Appendix B.

Soil Conditions

The predominant soil profile encountered at the borings (beneath surface topsoil)
consisted of stratified layers of native sand and gravel soils with varying clay, silt, cobble,
and boulder content. They were classified as SC, SC-SM, SM, SW-SM, and GW-GM.
No cohesive (clay or silt) layers were encountered or observed at the borings.

The soils recovered in the borings were similar to the soils (bluff samples) recovered
during the May geotechnical investigation.

Buried concrete rubble fill was encountered at the initial location of B-1 (east of Palmer
Drive) that caused auger refusal and prompted moving west of Palmer Drive.

The predominant native granular soils generally exhibited medium to very dense relative
densities, with N-values ranging from 15 to sampler refusal (greater than 50 for 6 inches).
The N-values were the lowest (medium dense) to depths of 3 to 15 feet.

Typically, moisture contents are considered high if they are above 15% in granular soils
and above 20% in cohesive soils. The moisture contents in the native granular soils
ranged from 1.6% to 12.6%, with an average of 5.5%.

Based on the field and laboratory data, four soil types were selected, with different
physical characteristics used in the slope stability analysis. These were defined as
follows:

Name Soil Density | Friction Angle Description

Soil 1 130 pcf 300 Medium Dense Sand with Fines
Soil 2 135 pcf 320 Very Dense Sand with Fines
Soil 3 140 pcf 330 Dense Sand and/or Gravel
Soil 4 145 pcf 350 Very Dense Sand and Gravel

The analyzed soil profiles consisting of these four generalized soil types are illustrated on
the cross-sections included in Appendix D.

Groundwater Conditions

No free groundwater or perched water layers were encountered at the borings. These
field observations were consistent with the laboratory testing.

Page 3 =
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Analysis and Conclusions

Because of the relatively consistent nature of the soils observed during the May investigation
and this additional analysis (granular soils), the additional slope stability analysis considered
all field and laboratory data generated from both. The analysis was performed using
STABLPRO 2015.4.5. The following table summarizes the results.

. Factor of | Representative
Section !
Safety Boring
1 2.4 1
2 1.5 2
3 1.7 3
4 1.5 4

Note - The complete output reports and cross-sections for
each section analysis are included in Appendix D.

The above Factor of Safety (FOS) results were assessed by referencing the following section
in the USACOE Slope Stability Manual:

EM 1110-2-1902 31 Oct 03 -

3-4. Other Slopes

a. Factors of safety. Factors of safety for slopes other than the slopes of dams should
be selected consistent with the uncertainty involved in the parameters such as shear
strength and pore water pressures that affect the calculated value of factor of safety
and the consequences of failure. When the uncertainty and the consequences of
failure are both small, it is acceptable to use small factors of safety, on the order of
1.3 or even smaller in some circumstances. When the uncertainties or the
consequences of failure increase, larger factors of safety are necessary. Large
uncertainties coupled with large consequences of failure represent an unacceptable
condition, no matter what the calculated value of the factor of safety. The values of
factor of safety listed in Table 3-1 provide guidance but are not prescribed for slopes
other than the slopes of new embankment dams. Typical minimum acceptable values
of factor of safety are about 1.3 for end of construction and multistage loading, 1.5 for
normal long-term loading conditions, and 1.1 to 1.3 for rapid drawdown in cases where
rapid drawdown represents an infrequent loading condition. In cases where rapid
drawdown represents a frequent loading condition, as in pumped storage projects, the
factor of safety should be higher.

The goal for this project is to create and maintain a minimum FOS of 1.5. The sections
analyzed meet these criteria.

The proposed civil design creates minimum slopes of 2H:1V (theoretical) from the tops of
each slope to the toes. The design incorporates toe buttresses that will serve to resist slope
failures and provide a mid-level horizontal bench top to collect material that may erode from

seREDS,
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the upper slope section that will not be remodeled. The proposed slopes of the toe buttresses
(minimum 4h:1v) will provide increased FOS.

There are three slope areas that have visual erosion and a lack of vegetation. A fourth area
will be removed during site grading. These areas are illustrated on the Photograph Log in
Appendix A. A mitigation plan for these three slopes will be addressed in a vegetation
management plan prepared by others. These areas will also be specifically targeted to
receive additional fills at their buttresses to further reduce the exposed height of the existing
slopes.

The USACOE guide also considers Unsatisfactory Slope Performance (Section 1.7), which
includes: shear failure, surface sloughing, excessive deformation, liquefaction, and
piping. There are several small areas of visible surface sloughing between sections 2 and
6. These areas will be evaluated to determine the source of the sloughing, which appears to
be stormwater runoff from adjacent lands.

General Qualifications

The services provided by GeoTest on this project were performed with the degree of skill
and care typically performed by other members of the geotechnical engineering
profession, practicing in this locale, at this time. No other warranty, expressed or implied,
is given.

We appreciate the opportunity to provide geotechnical engineering services for this
project. If you have any questions, or require any further assistance, please feel free to
contact us.
Sincerely,

Michael D. Frede. P.E.

Michael D. Frede, P.E.
Technical Director/Senior Engineer
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Appendix A

e Figure 1 — Site Location Diagram

e Figure 2 — Property Location Diagram

e Figure 3 — Proposed Development Diagram

e Figure 4 — Boring & Cross-Section Location Diagram

¢ Photographic Log

GeoTest, Inc. 2135 S. 116t Street, West Allis, Wl 53227 @
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Project Name:
Project Location:

Hartland Quarry Apartments
700 W. Capitol Drive
Hartland, Wisconsin
Waukesha County

Project No.: 7708
Date: 4/29/23
Drawn By: MDF
Scale: NTS

FIGURE 1
Site Location
Diagram
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Photographic Log
Project: Client: Project No.:
Hartland Quarry Apartments Three Leaf Partners 7708
Photo No. Date
1 9-7-23

Description:

Erosion area along Palmer Drive.

Photo No. Date
2 9-7-23
Description:

Erosion area near the neighboring
barn.

Page 1 of 2

Form PL1 Rev #2 Date 10-12-17 By: Greg Schmidt



R
GEOIEST

Hartland Quarry Apartments

Project:

Client:

Three Leaf Partners

Project No.:

7708

Photo No. Date
3 9-7-23
Description:

Erosion area near the North Point

Church Cemetery.

Photo No. Date
4 9-7-23
Description:

Erosion area north of the

industrial area.

Form PL1 Rev #2 Date 10-12-17 By:

Page 2 of 2

Greg Schmidt
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Appendix B

e General Notes
e Boring Logs

B-1
B-2
B-3
B-4

O O O O

e Legend

e Unified Soil Classification System (USCS)

GeoTest, Inc. 2135 S. 116t Street, West Allis, Wl 53227 @



A
General Notes GETEST

Drilling and Sampling Abbreviations:

AD  Solid-Stem Auger OS  Osterberg Sampler, 3-inch-O.D. Shelby Tube

AS  Auger Sample PMT Pressuremeter Test (In Situ)

BS  Bulk Sample RD  Rotary Drilling

DD  Diamond Core Drilling SS Split-Spoon Sampler, 1.375-inch-1.D., 2-inch-O.D.

FT Fish Tail (Unless otherwise noted)

GP  Geoprobe ST Shelby Tube Sampler, 2-inch-O.D. (Unless otherwise noted)
GS  Giddings Sampler VS  Vane Shear

HA  Hand-Auger Drilling WOH Weight of Hammer

HS  Hollow-Stem Auger WS  Wash Sample

Standard Penetration (“N”):  Blows per foot of a 140-pound hammer falling 30 inches on a 2-inch-O.D. split-spoon
sampler, except where otherwise noted.

Water Level Measurement Abbreviations:

AAR After Auger Removal BCR Before Casing Removal WS While Sampling
AB  After Boring DCI  DryCaveln

ACR After Casing Removal WCI Wet Cave In

BAR Before Auger Removal WD  While Drilling

BCl Before Casing Installation WL  Water Level

Water levels indicated on the boring logs are the levels measured in the boring at the times indicated. In relatively
pervious soils, the observed water levels are considered a reliable indicator of groundwater positions. In relatively
impervious soils, the accurate determination of groundwater elevations may not be possible, even after several days of
observations. In this case, other indicators of groundwater position, such as sealed observation wells or piezometers,
may be required.

Gradation Description and Terminology:

Coarse-grained granular soils have more than 50% of their dry weight retained on a #200 sieve (0.074 mm); they include
boulders, cobbles, gravel, sand, and combinations thereof. Fine-grained soils have less than 50% of their dry weight
retained on a #200 sieve. Fine-grained granular soils are non-cohesive, and include silt; fine-grained cohesive soils
include silty clay, and clay.

Major Description of
Component Size Components Present Percent of
of Sample Range in Sample Dry Weight
Boulders Over 8” (200 mm) Trace <5
Cobbles 8" to 3" (200 to 75 mm) Few 5-10
Gravel 3" to #4 sieve (75 to 4.76 mm) Little 15-25
Sand #4 to #200 sieve (4.76 to 0.074 mm) Some 30 - 45
Silt Passing #200 sieve (0.074 to 0.005 mm)
Clay Smaller than 0.005 mm
Consistency of Cohesive Soils Relative Density of Granular Soils
Unconfined Compressive Consistency N, Blows per 12 inches Relative Density
Strength, Qu, tsf
<0.25 Very Soft 0-3 Very Loose
0.25-0.49 Soft 4-9 Loose
0.50-0.99 Firm 10-29 Medium Dense
1.00-1.99 Stiff 30-49 Dense
2.00 - 3.99 Very Stiff 50 - 80 Very Dense

>4.00 Hard >80 Extremely Dense




A Client: Three Leaf Partners

BORING LOG

G T Project: Hartland Quarry Apts, #7708 Boring No. B-1
E ES I Address: 700 W. Capitol Drive, Hartland, WI Page: 10f3
Drilling Start Date: 8/11/23 Boring Depth (ft): 60
Drilling End Date: 8/11/23 Boring Diameter (in): 6.0
Drilling Company: PTS Sampling Method(s): Split Spoon
Drilling Method: Hollow Stem Auger DTW During Drilling (ft):  N/A
Drilling Equipment: CME55/Geoprobe 7822DT DTW After Drilling (ft): N/A
Driller: Brian Szydzik/Jed Vela Ground Surface Elev. (ft): 1007
Logged By: Michael Frede Location (Lat, Long): 43.10481, -88.35907
COLLECT 9 - = |z |2 N
R =18 al=|S|8|2 8|
g | o |z S SIZIEIE|8|ols |2 | 2
= | S 2| & E(E8 AN AR RN
= o x| 2| 2 > g SOIL/ROCK VISUAL DESCRIPTION olgl=z|le|= % S 125 E
& T wl o 8 [ © o > 0 | = a |82 <>’:
8 | E |&|2 HE Sl2|8l21S|8ls |55 @
I || g 3 o5 gl |22 |q |2 |52 ]
Sls| 2|8 2| 5 o | # [Scl88|
o @o|r) 2 2 o c£2|55
0
e _(0.00) Topsoil: 6 inches of Sandy Topsoil ________ . _____________.
— S5 6 |050 16 (0.50") Clayey SAND (SC); mostly fine-coarse grained —
8 sand, few fine-coarse gravel, few silt, little clay, 6.4 1005
n 8 well-graded, medium dense, slightly moist, brown I
581 10 |030| 34 (3.00") Silty, Clayey SAND and gravel (SC-SM); mostly
— 16 fine-coarse grained sand, little fine-coarse gravel, little 6 —
5 18 silt, little clay, well-graded, dense, slightly moist, brown,
] occasional cobbles B
— —1000
| SS| 17 [0.80| 33 |
16 9.5
10 — — 17 —
— —995
| SS | 14 [0.80| 44 |
19 1.6
15 — — 25 —
— —990
| SS| 15 (0.50| 43 |
20 22
20 — o — 23 —
--------------------------------------------------------------------- |—o85
(22.00") Silty SAND with gravel (SM); mostly
— fine-coarse grained sand, little fine-coarse gravel, little —
SS| 19 (0.80| 69 silt, few clay, well-graded, very dense, slightly moist,
N 33 brown, occasional cobbles 2.7 B
36

25

NOTES:




A

Client: Three Leaf Partners

BORING LOG

G T Project: Hartland Quarry Apts, #7708 Boring No. B-1
E ES I Address: 700 W. Capitol Drive, Hartland, WI Page: 20f3
Drilling Start Date: 8/11/23 Boring Depth (ft): 60
Drilling End Date: 8/11/23 Boring Diameter (in): 6.0
Drilling Company: PTS Sampling Method(s): Split Spoon
Drilling Method: Hollow Stem Auger DTW During Drilling (ft):  N/A
Drilling Equipment: CME55/Geoprobe 7822DT DTW After Drilling (ft): N/A
Driller: Brian Szydzik/Jed Vela Ground Surface Elev. (ft): 1007
Logged By: Michael Frede Location (Lat, Long): 43.10481, -88.35907
< = L |
. - COLLECT S s NS 2 é =
= o |> = S|S|E|E|I3|>15 |8 z
| 948l e|e|g slzlS5|5|2|8l5 (5| &
= o || @& 2|2 g SOIL/ROCK VISUAL DESCRIPTION olgl=z|le|= % 5 |25 ';:
u E|Elelo|gg 2812185l |22 >
=) ElZ|le| 2|33 = Zlsl2|8|s |s5| @
_ £ o = > 17} N [x 5c —
Sls| 2|8 2 8 ® | # |S¢(88| W
o @o|r) 2 2 o £2|55
25
(22.00") Silty SAND with gravel (SM); mostly
T fine-coarse grained sand, little fine-coarse gravel, little —
N ! 0 ! silt, few clay, well-graded, very dense, slightly moist, 080
Gty .. brown, occasionalcobbles
mn (26.00") Well-graded GRAVEL with silt and sand -
.| ]
o s 50 (GW-GM); mostly fine-coarse grained gravel, some
— n 2 n fine-coarse sand, few silt, very dense, slightly moist, I
30 [Pt brown, occasional cobbles and boulders B
: 1 : 1
i} 0 —
1 - 1
_In IJn 975
| 0
s n —
| 0
_I"““ SS| 17 [0.30| 50 |
i n | 50 3.9
35 —Jn IJn —
| 0
1 1
i 0 —
1 1
_phoo —o970
1 1
| 0
—4n n (—
| 0
_I"““ SS| 8 (0.30| 69 |
i n 19 2.3
40 —f n : n 50 —
il 0
1 1
Theen —
1 1
it o965
1 1
| 0
— n 1 —
| 0
1 . 1 SS| 33 (0.50| 69
—.! A —
Enaes: 19 23
45— 50 =
il 0
1 1
T —
1 1
_phoen —960
1 1
| 0
— n 1 —
| 0
1 . 1 SS 50
: 1 : 1
| 0
50

NOTES:




A Client: Three Leaf Partners

BORING LOG

G T Project: Hartland Quarry Apts, #7708 Boring No. B-1
E E S I Address: 700 W. Capitol Drive, Hartland, WI Page: 30of3
Drilling Start Date: 8/11/23 Boring Depth (ft): 60
Drilling End Date: 8/11/23 Boring Diameter (in): 6.0
Drilling Company: PTS Sampling Method(s): Split Spoon
Drilling Method: Hollow Stem Auger DTW During Drilling (ft):  N/A
Drilling Equipment: CME55/Geoprobe 7822DT DTW After Drilling (ft): N/A
Driller: Brian Szydzik/Jed Vela Ground Surface Elev. (ft): 1007
Logged By: Michael Frede Location (Lat, Long): 43.10481, -88.35907
COLLECT gl T g |2 —
| s Sz |z ]| &
= clal=z|E|x || |
= Q E © 0 | =2 ST E|E|lg| o|le |e z
T 9 =13 2 £|a g 2|33 -8 > % g o
= o || @& 2|2 g SOIL/ROCK VISUAL DESCRIPTION olgl=z|le|= % 5 |25 ';:
u E|Elelo|gg 2812185l |22 >
fa) ElZ|le| 2|33 =} Sla|l=|ol8 |§5 W
- £ s} Gl = > 17} N [ x 5c —
Sls| 2|8 2|5 @ | ¥ |28 m
»| o | Z = o 22|55
(26.00') Well-graded GRAVEL with silt and sand
(GW-GM); mostly fine-coarse grained gravel, some —
fine-coarse sand, few silt, very dense, slightly moist, 955
brown, occasional cobbles and boulders I
SS| 50 |
—950
S| 50 [0.10 34 |
(60.00') Boring terminated
— —945
65 — —
- —940
70 — —
| —935
75

NOTES:




A Client: Three Leaf Partners

BORING LOG

G T Project: Hartland Quarry Apts, #7708 Boring No. B-2
E ES I Address: 700 W. Capitol Drive, Hartland, WI Page: 10f3
Drilling Start Date: 8/8/23 Boring Depth (ft): 70
Drilling End Date: 8/8/23 Boring Diameter (in): 6.0
Drilling Company: PTS Sampling Method(s): Split Spoon
Drilling Method: Hollow Stem Auger DTW During Drilling (ft):  N/A
Drilling Equipment: CME55/Geoprobe 7822DT DTW After Drilling (ft): N/A
Driller: Brian Szydzik/Jed Vela Ground Surface Elev. (ft): 1025
Logged By: Michael Frede Location (Lat, Long): 43.10544, -88.35778
COLLECT gl T g |2 —
> |@ Z|% _IEsl8 |2 g
= clal=z|E|x || |
= Q E © =2 ST E|E|lg| o|le |e z
| Q|28 €88 slZ|S|3|2|818 |5 | 8
= o || @& 2|2 g SOIL/ROCK VISUAL DESCRIPTION olgl=z|le|= % 5 |25 ';:
u E|Elelo|gg 2812185l |22 >
a [= «<| & = Q| 3> S Slal=]|2S (. 5 w
- £ s} Gl = > 17} N [ x 5c —
Sls| 2|8 2|5 @ | ¥ |28 m
o| @O |0l Z = o o253
0 1025
Teoes .(0.00) Topsoil: 4 inches of Sandy Topsoil ______________________
— sl 7 lo.sol 15 (0.50") Silty SAND with gravel (SM); mostly =
7 fine-coarse grained sand, little fine-coarse gravel, little 6.3
N 8 silt, well-graded, medium dense, slightly moist, brown, B
— occasional cobbles -
| SS| 5 (0.70| 19 |
5.9
5 — — 10 —1020
| SS| 11 [0.70| 30 |
13 4.5
10 — — 17 —1015
) (13.00") Well-graded GRAVEL with silt and sand
(GW-GM); mostly fine-coarse grained gravel, some -
fine-coarse sand, few silt, very dense, slightly moist, 1010
brown, occasional cobbles and boulders I
SS| 5 (0.40| 50 |
50 5.5
—1005
SS| 50 |




A Client: Three Leaf Partners

BORING LOG

G T Project: Hartland Quarry Apts, #7708 Boring No. B-2
E E S I Address: 700 W. Capitol Drive, Hartland, WI Page: 20f3
Drilling Start Date: 8/8/23 Boring Depth (ft): 70
Drilling End Date: 8/8/23 Boring Diameter (in): 6.0
Drilling Company: PTS Sampling Method(s): Split Spoon
Drilling Method: Hollow Stem Auger DTW During Drilling (ft):  N/A
Drilling Equipment: CME55/Geoprobe 7822DT DTW After Drilling (ft): N/A
Driller: Brian Szydzik/Jed Vela Ground Surface Elev. (ft): 1025
Logged By: Michael Frede Location (Lat, Long): 43.10544, -88.35778
COLLECT gl - T g |2 —~
| s Sz |z ]| &
= clal=z|E|x || |
= Q E © =2 ST E|E|lg| o|le |e z
T 9 =13 ,g £|a g 2|33 -8 > % g o
= o || @& 2|2 g SOIL/ROCK VISUAL DESCRIPTION olgl=z|le|= % 5 |25 =
g I |Weld|8]y, e85l 8|8|2|% |g2] =
a E 1zl 2| =2 3| 3 5 Slal=s|2 |8 €8] WL
- £ s} Gl % > 17} N |x _[s¢ —
Sls| 2|8 2|5 @ | ¥ |28 m
o| @O |0l Z = o o253
25 1000
B (13.00') Well-graded GRAVEL with silt and sand
1 1
— D (GW-GM); mostly fine-coarse grained gravel, some —
) ! 0 ! fine-coarse sand, few silt, very dense, slightly moist,
N e I brown, occasional cobbles and boulders B
_Ln i |
| 0
B S8 19 [0.20] 59 |
i n 27 8.6
30 —:I n I:I n — 32 9%
: 1 : 1
(31.00") Silty SAND (SM); mostly fine-coarse grained
— sand, few fine-coarse gravel, little silt, well-graded, —
dense, slightly moist, brown
| SS| 10 (0.30| 33 |
15 10.2
35 — — 18 —990
| SS| 16 |1.00| 44 |
21 4.4
40 — — 23 —985
g (42.00) Well-graded GRAVEL with silt and sand
—| : 1 (GW-GM); mostly fine-coarse grained gravel, some —
1 A
B ). SS| s |0.70| 70 fine-coarse sand, few silt, very dense, slightly moist,
e 20 brown 4.9 —
as 100 50 TN
: 1 : 1
T —
1 1
_n 0 -
1 1
| 0
— n 1 —
| 0
Ll 'SS| 50
i 1 : 1
| 0

50

NOTES:




A Client: Three Leaf Partners

BORING LOG

G T Project: Hartland Quarry Apts, #7708 Boring No. B-2
E E S I Address: 700 W. Capitol Drive, Hartland, WI Page: 30of3
Drilling Start Date: 8/8/23 Boring Depth (ft): 70
Drilling End Date: 8/8/23 Boring Diameter (in): 6.0
Drilling Company: PTS Sampling Method(s): Split Spoon
Drilling Method: Hollow Stem Auger DTW During Drilling (ft):  N/A
Drilling Equipment: CME55/Geoprobe 7822DT DTW After Drilling (ft): N/A
Driller: Brian Szydzik/Jed Vela Ground Surface Elev. (ft): 1025
Logged By: Michael Frede Location (Lat, Long): 43.10544, -88.35778
y COLLECT R 5 @ - % H =
= > |y cla|l=|=2|x|=|c |2 =
& o |> N S| ElE|lQo|FIls |& z
Tz | S |458|e|g|a slz|5|3|e|¢l5 |5 o]
= o || @& 2|2 g SOIL/ROCK VISUAL DESCRIPTION olgl=z|le|= % 5 |25 =
T w| o [} o) 0] =] 17} = o o=
g E |29 8] Slolgle|s|gls || @
S |L el 2| 8|3 2l |B Q|8 |52 o
Sls| 2|8 2| 5 o | # [Scl88|
o @o|r) 2 2 o £2|55
50 975
(42.00") Well-graded GRAVEL with silt and sand
(GW-GM); mostly fine-coarse grained gravel, some —
fine-coarse sand, few silt, very dense, slightly moist,
] W B
— (51.00") Well-graded SAND with silt and gravel -
mss1 11 lo.sol 37 (SW-SM); mostly fine-coarse grained sand, little
I 19 fine-coarse gravel, few silt, dense, slightly moist, brown 9.6 I
55 — — 18 —o70
(57.00") Well-graded GRAVEL with silt and sand
(GW-GM); mostly fine-coarse grained gravel, some —
SS| 16 [0.30| 50 fine-coarse sand, few silt, very dense, slightly moist,
50 brown, occasional cobbles and boulders 8.9 B
—965
SS9 50 (0.10 2.3 |
—960
SS| 22 (0.30| 50 |
— 50 5
—955
(70.00") Boring terminated

75

NOTES:




A Client:

Three Leaf Partners

BORING LOG

G T Project: Hartland Quarry Apts, #7708 Boring No. B-3
E ES I Address: 700 W. Capitol Drive, Hartland, WI Page: 10f3
Drilling Start Date: 8/9/23 Boring Depth (ft): 70
Drilling End Date: 8/9/23 Boring Diameter (in): 6.0
Drilling Company: PTS Sampling Method(s): Split Spoon
Drilling Method: Hollow Stem Auger DTW During Drilling (ft):  N/A
Drilling Equipment: CME55/Geoprobe 7822DT DTW After Drilling (ft): N/A
Driller: Brian Szydzik/Jed Vela Ground Surface Elev. (ft): 1022
Logged By: Michael Frede Location (Lat, Long): 43.10538, -88.35464
COLLECT 9 - = |z |2 N
R =18 al=|S|8|2 8|
€ | 0 [z, NS SIZIE|E|3|Tl8 |8 | z
| S |4gle|els AHEIHE IR
= o || @& 2|2 g SOIL/ROCK VISUAL DESCRIPTION olgl=z|le|= % 5 |25 ';:
T |Hlelo|Q o | 23| @ | = a |82 <
o E ||l & F 5|9 8(&|8|8lyg || m
S (Sl el 2|88 2l |B Q|8 |52 o
Sls| 2|8 2| 5 o | # [Scl88|
o @o|r) 2 2 o £2|55
0
e _(0.00) Topsoil: § inches of Sandy Topsoil ________ . ____________.
— s 5 0.0l 15 (0.50") Silty, Clayey SAND (SC-SM); mostly =
6 fine-coarse grained sand, few fine-coarse gravel, little 46 1020
n 9 silt, little clay, well-graded, medium dense, slightly I
Lmoist, brown ... - —
55| 5 |1.20| 33 (3.00") Silty SAND with gravel (SM); mostly
n 18 fine-coarse grained sand, little fine-coarse gravel, little 6 I
5 __| 15 silt, well-graded, dense, slightly moist, brown, |
occasional cobbles and boulders
— —1015
| SS| 15 41 |
17
10 — — 24 —
| —1010
| SS| 7 |0.70] 41 I
18 8.1
15 — — 23 —
— —1005
| SS| 5 (1.00| 39 |
13 6.3
20 1 26 | | b -
(20.00") Well-graded GRAVEL with silt and sand
(GW-GM); mostly fine-coarse grained gravel, some —
fine-coarse sand, few silt, well-graded, very dense, 1000
slightly moist, brown, occasional cobbles and boulders I
SS| 10 (0.80| 58 |
32 3.8
26

25




A Client: Three Leaf Partners

BORING LOG

G T Project: Hartland Quarry Apts, #7708 Boring No. B-3
E E S I Address: 700 W. Capitol Drive, Hartland, WI Page: 20f3
Drilling Start Date: 8/9/23 Boring Depth (ft): 70
Drilling End Date: 8/9/23 Boring Diameter (in): 6.0
Drilling Company: PTS Sampling Method(s): Split Spoon
Drilling Method: Hollow Stem Auger DTW During Drilling (ft):  N/A
Drilling Equipment: CME55/Geoprobe 7822DT DTW After Drilling (ft): N/A
Driller: Brian Szydzik/Jed Vela Ground Surface Elev. (ft): 1022
Logged By: Michael Frede Location (Lat, Long): 43.10538, -88.35464
COLLECT gl T g |2 —
> |@ Zl|% el =8 |2 g
= clal=z|E|x || |
= Q E © 0 | =2 ST E|E|lg| o|le |e z
T 3 =13 2 £|a g 2|33 -8 > % g o
= o || @& 2|2 g SOIL/ROCK VISUAL DESCRIPTION olgl=z|le|= % 5 |25 ';:
u E|Elelo|gg 2812185l |22 >
a [= «<| & = Q| 3> S Slal=]|2S (. 5 w
_ £ o = > 17} N [x 5c —
Sls| 2|8 2|5 @ | ¥ |28 m
» | o ' Z = o e =
25
B (20.00') Well-graded GRAVEL with silt and sand
1 1
— D (GW-GM); mostly fine-coarse grained gravel, some —
) ! 0 ! fine-coarse sand, few silt, well-graded, very dense, 995
n . ) : ) slightly moist, brown, occasional cobbles and boulders I
1 1
T ] —
1 1 _—S-S—
— 0 50 —
1 1
| 0
30 — =gl | [ || e e -
(30.00") Well-graded SAND with silt and gravel
— (SW-SM); mostly fine-coarse grained sand, little =
fine-coarse gravel, few silt, dense, slightly moist, brown 090
| SS| 17 [0.20] 48 |
22 4.3
35 — — 26 —
— —985
| SS | 18 [0.50| 43 |
20 3.1
40 —| 23 —
(41.00") Silty SAND with gravel (SM); mostly
— fine-coarse grained sand, little fine-coarse gravel, little —980
silt, well-graded, dense, slightly moist, brown
| SS| 17 (0.80| 36 |
15 3.4
45 — — 21 —
] —975
S§| 16 |0.20{50 | |
. ] 50 2.6
il 0
50

NOTES:




A

Client: Three Leaf Partners

BORING LOG

G T Project: Hartland Quarry Apts, #7708 Boring No. B-3
E E S I Address: 700 W. Capitol Drive, Hartland, WI Page: 30of3
Drilling Start Date: 8/9/23 Boring Depth (ft): 70
Drilling End Date: 8/9/23 Boring Diameter (in): 6.0
Drilling Company: PTS Sampling Method(s): Split Spoon
Drilling Method: Hollow Stem Auger DTW During Drilling (ft):  N/A
Drilling Equipment: CME55/Geoprobe 7822DT DTW After Drilling (ft): N/A
Driller: Brian Szydzik/Jed Vela Ground Surface Elev. (ft): 1022
Logged By: Michael Frede Location (Lat, Long): 43.10538, -88.35464
COLLECT gl T g |2 —
> |@ Z|% _IEsl8 |2 g
= clal=z|E|x || |
= Q E © 0 | =2 ST E|E|lg| o|le |e z
T 9 =13 2 £|a g 2|33 -8 > % g o
= o || @& 2|2 g SOIL/ROCK VISUAL DESCRIPTION olgl=z|le|= % 5 |25 =
u E|Elelo|gg 2812185l |22 >
=) ElZ|le| 2|33 = Zlsl2|8|s |s5| @
_ £ o = > 17} N [x 5c —
Sls| 2|8 2|5 @ | ¥ |28 m
» | o ' Z = o e =
(49.00") Well-graded GRAVEL with silt and sand
(GW-GM); mostly fine-coarse grained gravel, some —
fine-coarse sand, few silt, well-graded, very dense, 970
slightly moist, brown, occasional cobbles and boulders
SS| 27 (0.60| 56 6.2 |
22
— 34 -
—965
SS| 10 [0.70| 52 N
28 5.3
— 24 —
—960
SS| 13 [0.20| 50 |
50 4.2
—955
SS| 19 (0.30| 50 |
| 50 6
(70.00") Boring terminated
— —950

75

NOTES:




A Client: Three Leaf Partners

BORING LOG

G T Project: Hartland Quarry Apts, #7708 Boring No. B-4
E ES I Address: 700 W. Capitol Drive, Hartland, WI Page: 10f3
Drilling Start Date: 8/10/23 Boring Depth (ft): 70
Drilling End Date:  8/10/23 Boring Diameter (in): 6.0
Drilling Company: PTS Sampling Method(s): Split Spoon
Drilling Method: Hollow Stem Auger DTW During Drilling (ft):  N/A
Drilling Equipment: CME55/Geoprobe 7822DT DTW After Drilling (ft): N/A
Driller: Brian Szydzik/Jed Vela Ground Surface Elev. (ft): 1022
Logged By: Michael Frede Location (Lat, Long): 43.10332, -88.35357
COLLECT gl - = |z |2 N
~ | > | =182 |E|El2]8| €
) 0 1zl o RS s|Z|EIE|B|F|s |8 z
T | S |2|E|E|E|G slz|S|3l2|8l8 15| 8
= o || @& 2|2 g SOIL/ROCK VISUAL DESCRIPTION olgl=z|le|= % 5 |25 =
] T Wi o o [ o| @] 3| o | = o ISE= <
8 | E |&|2 HE Sl2|8l21S|8ls |55 @
S || e 2 3| = sl ||| S[2 |52 O
2| & o o |2 215 © | 3% [Sc|So w
o @o|r) 2 2 o £2|55
0
— [ (0.50") Silty SAND (SM); mostly fine-coarse grained —
SS| 8 [0.70| 28 ) . .
18 sand, few fine-coarse gravel, little silt, well-graded, 126 1020
N 10 medium dense, slightly moist, brown, occasional _
| cobbles |
| SS| 5 (0.80| 14 |
6 10.4
5 — — 8 -
— —1015
| SS| 4 [0.60| 15 |
8.9
10 — — 10 —
— —1010
| SS| 9 [0.70] 29 |
14 9.2
15 — — 15 —
] —1005
| SS| 13 (0.40| 28 8.7 |
14
20 e -
(20.00") Well-graded SAND with silt and gravel
— (SW-SM); mostly fine-coarse grained sand, little —
fine-coarse gravel, few silt, dense, slightly moist, 1000
N brown, occasional cobbles and boulders T
| SS| 19 (0.30| 44 |
21 1.6
23

25

NOTES:




A Client: Three Leaf Partners

BORING LOG

G T Project: Hartland Quarry Apts, #7708 Boring No. B-4
E E S I Address: 700 W. Capitol Drive, Hartland, WI Page: 20f3
Drilling Start Date: 8/10/23 Boring Depth (ft): 70
Drilling End Date:  8/10/23 Boring Diameter (in): 6.0
Drilling Company: PTS Sampling Method(s): Split Spoon
Drilling Method: Hollow Stem Auger DTW During Drilling (ft):  N/A
Drilling Equipment: CME55/Geoprobe 7822DT DTW After Drilling (ft): N/A
Driller: Brian Szydzik/Jed Vela Ground Surface Elev. (ft): 1022
Logged By: Michael Frede Location (Lat, Long): 43.10332, -88.35357
COLLECT gl T g |2 —
> |@ Zl|% el =8 |2 g
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(20.00") Well-graded SAND with silt and gravel
— (SW-SM); mostly fine-coarse grained sand, little —
fine-coarse gravel, few silt, dense, slightly moist, 995
N brown, occasional cobbles and boulders I
| SS| 12 (0.30| 50 |
1 50 4.7
30 — -
--------------------------------------------------------------------- —990
(32.00") Silty SAND (SM); mostly fine-coarse grained
— sand, few fine-coarse gravel, little silt, well-graded, —
SS| 15 |0.40| 43 dense, slightly moist, brown
n 18 2.7 B
35 — — 25 —
] —985
| SS| 14 (0.50| 45 |
15 2.9
40 —| — 30 —
| —980
| SS| 9 (0.80| 47 |
20 3.5
45 — — 27 —
a0 (46.00") Well-graded GRAVEL with silt and sand
- & 0 & (GW-GM); mostly fine-coarse grained gravel, some —975
e fine-coarse sand, few silt, very dense, slightly moist,
— n 1 —
) brown, occasional cobbles and boulders
L SS| 15 (0.30| 50
! ] —
1 N 1 50 7.2
| 0
50

NOTES:




A Client: Three Leaf Partners

BORING LOG

G T Project: Hartland Quarry Apts, #7708 Boring No. B-4
E ES I Address: 700 W. Capitol Drive, Hartland, WI Page: 30of3
Drilling Start Date: 8/10/23 Boring Depth (ft): 70
Drilling End Date:  8/10/23 Boring Diameter (in): 6.0
Drilling Company: PTS Sampling Method(s): Split Spoon
Drilling Method: Hollow Stem Auger DTW During Drilling (ft):  N/A
Drilling Equipment: CME55/Geoprobe 7822DT DTW After Drilling (ft): N/A
Driller: Brian Szydzik/Jed Vela Ground Surface Elev. (ft): 1022
Logged By: Michael Frede Location (Lat, Long): 43.10332, -88.35357
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(46.00') Well-graded GRAVEL with silt and sand
(GW-GM); mostly fine-coarse grained gravel, some —
fine-coarse sand, few silt, very dense, slightly moist, 970
brown, occasional cobbles and boulders I
SS| 12 (0.50| 67 |
17 5.2
50 -
—965
SS | 20 (0.50| 52 N
19 5.3
—960
SS| 50 |
—955
SS| 18 (0.30| 50 |
— 50 5
(70.00") Boring terminated
— —950
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NOTES:




| ———
GEGIEST

BORING AND WELL LOG LEGEND

SURFACE
ASPHALT
CONCRETE
A TOPSOIL
AIR
ICE

USCS

Well-graded GRAVEL (GW)

Poorly graded GRAVEL (GP)

Silty GRAVEL (GM)

d ¢ 4 Clayey GRAVEL (GC)

b Silty, Clayey GRAVEL (GC-GM)
Well-graded GRAVEL with silt (GW-GM)
Poorly graded GRAVEL with silt (GP-GM)
Well-graded GRAVEL with clay (GW-GC)
Poorly graded GRAVEL with clay (GP-GC)
Well-graded SAND (SW)

Poorly graded SAND (SP)

Silty SAND (SM)

i/ Clayey SAND (SC)

e Silty, Clayey SAND (SC-SM)
Well-graded SAND with silt (SW-SM)
Poorly graded SAND with silt (SP-SM)
Well-graded SAND with clay (SW-SC)
Poorly graded SAND with clay (SP-SC)
SILT (ML)

Lean CLAY (CL)

Silty CLAY (CL-ML)

Organic SOIL (OL)

Elastic SILT (MH)

-~ FatcLAY (CH)

Organic SOIL (OH)

Organic SOIL (OL/OH)

PEAT (PT)

BEDROCK

IGNEOUS Rock

METAMORPHIC Rock

SEDIMENTARY Rock

WATER

Non-USCS
Gravel
Sand

Silt
Clayey Silt
Silt & Clay
Clay & Silt
Silty Clay
Clay
Boulders
Cobbles
Peastone
Glacial Till
Iron Ore
Wood
Peat
Saprolite
Ash
Waste

Sz
b4

GR
EN
SS
SH
CO

DP
1D

Volume Descriptors
Trace = <5%

Few = 5-10%

Little = 15-25%

Some = 30-45%

Mostly = >=50%

Water Levels
Water Level During Drilling
Water Level at End of Drilling/in Completed Well

Well/Boring Completion

Cap

Riser

Screen

End Plug

Annular Seal

Sanitary Seal (Bentonite Slurry/Chips/Pellets/Powder, Other)
Filter Pack (Sand, Gravel, Other)

Backfill

Sample Type
Grab

Encore

Split Spoon

Shelby Tube

Core Barrel

Direct Push

Lab Sample and ID

NOTES:

- The boring was backfilled with soils cuttings and bentonite chips
upon completion.

- The stratification lines represent approximate boundaries between
soil types

- The elevations are considered accurate to 1/2 foot.




Unified Soil Classification System (USCS)

A
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- A Grou . - -
Major Divisions P Typical Names Laboratory classification criteria
symbols
@ o8 Well-graded gravels, gravel-sand Deo (Do)
= = GW . . : w| €= — greater than 4, C,= =———— between 1and 3
s~ =¥ mixtures, little or no fines A =] Dyp Dyp X Dgo
=@ Bo - 0
B N 5c « £
LT D N =
7| Se|l 58 e :
N e = oo Poorly graded gravels, gravel-sand o T ; ; ;
] 2 -% OE GP ory graciec d 51 & 3| Not meseting all gradation requirements for GW
ol o mixtures, little or no fines 7 ;
= [T ; @ o
v g5 c & £
u3 2
§ a E’ s 2 & ;w: GM 8 Silty gravels, gravel-sand-silt g Zo' Z| Atterberg limits below "A" Above "A" line with P
: T e | mixtures o © 5| lineor Pl less than 4 h
ZO = %- £ _g & u E = % b § Betwegn 4and 7 are
w = = i e 2 1= = = borderline cases
= o [11] | a c - 0 e
o = 8 o @ o i requiring use of dual
ERES EO % é:l 3 Ge Clayey gravels, gravel-sand-clay £ 5 2_ o 2| Atterberg limits above "A S ?nbols?
= ; £l .
E g = &5 = g mixtures g g PRCRON line or P.l. greater than 7 Y
58 $53z2 %
=] = § £E30 Om " © )2
D3 0 Well-graded sands, gravell N A &0 30
@ 8 - ot SW gra » g Y & & o o | G — greaterthan 6; C;= ———— between 1and 3
g8 o = = sands, little or no fines ARt Dy Dyp X Dgo
oF| BYH| 62 Nog
| E2| 55 EE% 1
) > ~ . ..
2ol Lo Poorly graded sands, gravell wooE . ; : ;
5 el OF SpP yd W o Y % @ © . - | Notemeeting all gradation requirements for SW
Sl 8= i sands, litfle or no fines w20 E
c|loc o et b= g c @ .
[o] c o .
£lgsz y 83285
o Ec|le c =0 & ag [ upn
© @ . I [T Atterberg limits below "A P —
5 28|22 8| sM | Silty sand, sand-silt mixtures galoNg f g Limits plotting in hatched
= cL|E 8 & u g 5 82 T g| lineorPl lessthan 4 zone with P.|. batween 4
ot 8 o|s i o £ g @ A N i
=5z 82 0 PE S Eq and 7 are borderline
o E|lw &E Eso, 0~ -
= g2 3 - _ £ 2 % 8 5 o| Atterberg limits above "A" cases requiring use of
= @ — £ Clayey sands, sand-clay mixtures 222320 jineorprl greater than 7 dual symbols
wT 3488
o ; 0
= Inorganic 5|!ts and very fII'.Ie sands, ! ! ! !
= pres ML rock flour, silty or clayey fine sands e N . — II
N - or clayey silts with slight plasticity I solls and fine fraction of coarse-
g o [ grained soils
o E % 50—
w
3 g & Inorgla!'nc clays of low to medium Atterburg Limits plotting in II
w = CL plasticity, gravelly clays, sandy hatched area are borderline y 4
= : e 5 C
§ 8 £ clays, silt clays, lean clays g'fadS:;f:C:yt:ggzlgequmng use CH //
: » o 40—
ZO @ S . . e Equation of A-line:
< 5— oL Organic silts and organic silty clays | @ PI=0.73(LL-20}
w8 = of low plasticity g II
£
© B 2 30
E :—Eu § Inorganic silts, micaceous or % 4
55 = MH d|§tomacgou§ fine sandy or silty © ﬁ\\? OH and MH
= - soil, elastic silts o S
ol > 20
£5 8 o/
® = g CH Inorganic clays of high plasticity, fat Al "4
E T D clays II
[} w =
b= % £ e Vi
= =
E cLan
= 3 OH Orgalm.c clays of mgdlum to high T i LML and OL
£ 3 plasticity, organic silts i ‘ 4 |
=
g 0 10 20 30 40 50 60 70 80 90 100
= 2,.% w Liquid Limit
83 Pt Peat and cther highly organic soils —_
o 85
225 anly org Plasticity Chart
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Appendix C
e Dirilling Procedures

e Sampling Procedures

e Laboratory Procedures

GeoTest, Inc. 2135 S. 116t Street, West Allis, Wl 53227
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Drilling Procedures GEEST

Hand-Auger Drilling (HA)

A sampling device is driven into the soil to the desired sample depth by a sledge hammer.
After extracting the sample, the hole is advanced by a hand auger until the next sampling
depth is reached. The manual driving of the sampler, especially into cohesive soils, may
result in some sample disturbance. However, there are some situations where this method is
the only viable option.

Solid-Stem Auger Drilling (AD)

Continuous flight augers are turned and hydraulically advanced by a truck- or track-mounted
unit to create a borehole. In solid-stem auger drilling, casing and drilling mud are not typically
used to maintain an open borehole.

Hollow-Stem Auger Drilling (HS)

Continuous flight augers having open stems are used to advance the borehole. The open
stem allows the sampling tool to be used without removing the augers from the borehole.
Hollow-stem augers maintain an open borehole during the sampling operations. This
sampling method is not appropriate for geotechnical investigation beneath the water table,
especially in granular soils.

Rotary Drilling (RD)

Various cutting bits, in conjunction with circulating drilling fluid, are used to advance the
borehole. Surface casing is used to maintain sidewall stability in the top several meters of the
borehole, and to facilitate the circulation of the drilling fluid into the mud tank.

Diamond Core Drilling (DD)

A double-tube or triple-tube core barrel with a diamond bit cuts an annular space around a
cylinder of rock or cemented material. When the coring has proceeded to the desired core
run length, the core is broken off and the sample is retained by a core catcher just above the
diamond bit. Samples recovered by this procedure are placed in sturdy core boxes in
sequential order.
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Sampling Procedures GETEST

Auger Sampling (AS)

Soil samples are obtained as cuttings from the auger flights as they are lifted from the
borehole. Auger samples provide a general indication of subsurface conditions; however,
they do not provide undisturbed samples, nor do they provide samples from specific depths.
Due to the possible loss of soil components, or the mixing of soil components from various
elevations, auger samples may not be representative of in-situ soil conditions.

Split-Barrel Sampling (SS) - ASTM Standard D-1586-84

A 2-inch-O.D. split-barrel sampler is driven into the soil a distance of 18 inches by a 140-
pound hammer free-falling 30 inches. The first 6 inches of penetration is usually considered a
seating drive. The Standard Penetration Resistance value is the number of blows of the
hammer over the final 12 inches of driving. This value provides an indication of the in-place
relative density of granular soils. The indication should be considered qualitative, since many
variables such as drill crews, drill rigs, drilling procedures, and hammer-rod-sampler
assemblies can significantly affect the Standard Penetration Resistance value. A
representative portion of the soil sample is recovered from the split-barrel sampler, placed in a
sample jar, and delivered to our laboratory for further examination and possible testing.

Shelby Tube Sampling Procedure (ST) - ASTM Standard D-1587-83

A 2- or 3-inch-diameter thin-walled seamless steel tube having a sharp cutting edge is
hydraulically pushed into the soil to obtain a relatively undisturbed sample. This procedure is
generally used for cohesive soils. The Shelby tubes are carefully handled to minimize sample
disturbance, and delivered to a laboratory where the soil is extruded from the tube, examined,
and tested.




Soil Sampling Methods
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American Society for Testing and Materials

ASTM 1586

Standard Method for Penetration Test and Split-Barrel Sampling of Soils!

This standard is issued under the fixed designation D 1586; the number immediately following the designation indicates the
year of original adoption or, in the case of revision, the year of the last revision. A number in parentheses indicates the year of
the last reapproval. A superscript epsilon (€) indicates an editorial change since the last revision or reapproval.

This method has been approved for use by agencies of the Department of Defense and for listing in the DOD Index of Specifica-

tions and Standards.

1. Scope

1.1 This method describes the pro-
cedure, generally known as the Standard
Penetration (SPT), for driving a split-
barrel sampler to obtain a representative
soil sample and a measure of the resis-
tance of the soil to penetration of the
sampler.

1.2 This standard may involve haz-
ardous materials, operations, and equip-
ment. This standard does not purport to
address all of the safety problems associ-
ated with its use. It is the responsibility
of whoever uses this standard to consult
and establish appropriate safety and
health practices and determine the ap-
plicability of regulatory limitations prior
touse. For a specific precautionary state-
ment, see 5.4.1.

1.3 Thevaluesstatedininch-pound
units are to be regarded as the standard.

2. Applicable Documents
2.1 ASTM Standards:

D2487 Test Method for Classifica-
tion of Soils for Engineering Purposes?

D2488 Practice for Description and
Identification of Soils (Visual-Manual
Procedure)?

D4220 Practice for Preserving and
Transporting Soil Samples?

3. Descriptions of Terms Specific
to This Standard

3.1 anvil--that portion of the drive-

weight assembly while the hammer
strikes and through which the hammer
energy passes into the drill rods.

3.2 cathead--the rotating drum or
windlass in the rope-cathead lift system
around which the operator wraps a rope
to lift and drop the hammer by succes-

sively tightening and loosening the rope
turns around the drum

3.3 drill rods—rods used to transmit
downward force and torque to the drill bit
while drilling a borehole.

3.4 drive-weightassembly--adevice
consisting of the hammer, hammer fall
guide, the anvil, any hammer drop sys-
tem. J

3.5 hammer-that portion of the
drive-weight assembly consisting of the
140 + 2 1b (63.5 + 1 kg) impact weight
which is successfully lifted and dropped
to provide the energy that accomplishes
the sampling and penetration.

3.6 hammer drop system—that por-
tion of the drive-weight assembly by which
the operator accomplishes the lifting and
dropping of the hammer to produce the
blow.

3.7 hammer fall guide--that part of
the drive-weight assembly used to guide
the fall of the hammer.

3.8 N-value—the blowcount repre-
sentation of the penetration resistance of
the soil. The N-value, reported in blows
per foot, equals the sum of the number of
blows required to drive the sampler over
thedepthinterval of 6 to 18in. (150 to 450
mm) (see 7.3).

3.9 AN-the number of blows ob-
tained from each of the 6-in. (150-mm)
intervalsossampler penetration (see 7.3).

3.10 number of rope turns—the total
contact angle between the rope and the
cathead at the beginning of the operator's
rope slackening to drop the hammer; di-
vided by 360° (see Fig. 1).

3.11 sampling rods--rods that con-
nect the drive-weight assembly to the
sampler. Drill rods are often used for
this purpose.

3.12 SPT--abbreviation for Stan-
dard Penetration Test, a term by which
engineers commonly refer to this method.

4. Significance and Use

4.1 This method provides a soil
sample for identification purposes and
for laboratory tests appropriate for soil
obtained from a sampler that may pro-
duce large shear strain disturbance in
the sample.

4.2 Thismethodisused extensively
in a great variety of geotechnical explo-
ration projects. Many local correlations
and widely published correlations which
relate SPT blowcount, or N-value, and
the engineering behavior of earthworks
and foundation are available.

5. Apparatus

5.1 Drilling Equipment--Any drill-
ing equipment that provides at the time
of sampling a suitably clean open hole
before insertion of the sampler and en-
sures that the penetration test is per-
formed on undistributed soil shall be
acceptable. The following pieces of equip-
ment have proven to be suitable for ad-
vancing a borehole in some subsurface
conditions.

'This method is under the jurisdiction of
ASTM Committee D-18 on Soil and Rock and is
the direct responsibility of subcommittee D18.02
on Sampling and Related Field Testing for Soil
Investigations.

Current edition approved Sept. 11, 1984.
Published November 1984. Originally published
as D1586-58T. Last previous edition D1586-67
(1974).
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5.1.1 Drag, Chopping and Fishtail
Bits, less than 6.5 in. (162 mm) and
greater than 2.2 in. (56 mm) in diameter
may be used in conjunction with open-
hole rotary drilling or casing-advance-
ment drilling methods. To avoid distur-
bance of the underlying soil, bottom dis-
charge bits are not permitted; only side
discharging bits are permitted.

5.1.2 Roller-Cone Bits,lessthan6.5
in. (162 mm) and greater than 2.2 in. (56
mm) in diameter may be used in conjunc-
tion with open-hole rotary drilling or
casing-advancement drilling methods if
the drilling fluid discharge is deflected.

5.1.3 Hollow-Stem Continuous
Flight Augers, with or without a center
bit assembly, may be used to drill the
boring. The inside diameter of the hol-
low-stem augers shall be less than 6.5 in.
(162 mm) and greater that 2.2 in, (56
mm).

5.14  Solid, Continuous Flight,
Bucket and Hand Augers, less than 6.5
in. (162 mm) and greater than 2.2 in. (56
mm) in diameter may be used if the soil
on the side of the boring does not cave
into the sampler or sampling rods during
the sampling.

5.2  Sampling Rods--Flush-joint
steel drill rods shall be used to connect
the split-barrel sampler to the drive-
weight assembly. The sampling rod shall
have a stiffness (moment ofinertia) equal
to or greater than that of a parallel wall
"A" rod (a steel rod which has an outside
diameter of 1 5/8 in. (41.2 mm) and an
inside diameter of 1 1/8 in. (28.5 mm).

NOTE 1--Recent research and com-
parative testing indicates the type rod
used, with stiffness ranging from "A" size
rod to "N" size rod, will usually have a
negligible effect on the N-values to depths
of at least 100 ft. (30 m).

53 Split-Barrel Sampler--The
sampler shall be constructed with the
dimensions indicated in Fig. 2. The driv-
ing shoe shall be hardened steel and
shall be replaced or repaired when it
becomes dented or distorted. The use of
liners to produce a constant inside diam-
eter of 1 3/8 in. (35 mm) is permitted, but
shall be noted on the penetration record
if used. The use of a sampler retainer
basket is permitted, and should also be
noted on the penetration record if used.

NOTE 2--Both theory and available
test datas suggest that N-values may
increase 10 to 30% when liners are used.

ASTM D 1586

5.4 Drive-Weight Assembly:

§.4.1 Hammer and Anvil--The ham-
mer shall weigh 140 + 21b (63.5 + 1 kg)
and shall be a solid rigid metallic mass.
The hammer shall strike the anvil and
make steel on steel contact when it is
dropped. A hammer fall guide permitting
a free fall shall be used. Hammers used
with the cathead and rope method shall
have an unimpeded overlift capacity of at
least 4 in. (100 mm). For safety reasons,
the use of hammer assembly with an
internal anvil is encouraged.

NOTE 3--1t is suggested that the
hammer fall guide be permanently
marked to enable the operator or inspec-
tor to judge the hammer drop height.

5.4.2 Hammer Drop System-—-Rope-
cathead, trip, semi-automatic, or auto-
matic hammer drop systems may be used,
providing the lifting apparatus will not
cause penetration of the sampler while
re-engaging and lifting the hammer.

5.5 Accessory Equipment--Accesso-
ries such as labeled, sample containers,
data sheets, and groundwater level mea-
suring devices shall be provided in accor-
dance with the requirements of the project
and other ASTM standards.

6. Drilling Procedure

6.1 The boring shall be advanced
incrementally to permit intermittent or
continuous sampling. Test intervals and
locations are normally stipulated by the
project engineer or geologist. Typically,
the intervals selected are 5 ft. (1.5 m) or
less in homogeneous strata with test and
sampling locations at every change of
strata.

6.2 Any drilling procedure that pro-
vides a suitably clean and stable hole
before insertion of the sampler and as-
sures that the penetration test is per-
formed on essentially undisturbed soil
shall be acceptable. Each of the following
procedures have proven to be acceptable
for some subsurface conditions. The sub-
surface conditions anticipated should be
considered when selecting the drilling
method to be used.

6.2.1
method.

Open-hole rotary drilling

6.2.2 Continuous flight hollow-stem
auger method.

6.2.3 Wash boring method.

6.2.4 Continuous flight solid auger
method.

6.3 Several drilling methods pro-
duce unacceptable borings. The process
of jetting through an open tube sampler
and then sampling when the desired
depth is reached shall not be permitted.
The continuous flight solid auger method
shall not be used for advancing the bor-
ing below a water table or below the
upper confining bed of a confined non-
cohesive stratum that is under artesian
pressure. Casing may not be advanced
below the sampling elevation prior to
sampling. Advancing a boring with bot-
tom discharge bits is not permissible. It
is not permissible to advance the boring
for subsequent insertion of the sampler
solely by means of previous samplmg
with the SPT sampler.

6.4 The drilling fluid within the
boring or hollow-stem augers shall be
maintained at or above thein situ ground-
water level at all times during:drilling,
removal of drill rods, and sampling.

7. Sampling and Testing Proce-
dure

7.1 After the boring has been ad-
vanced to the desired sampling elevation
and excessive cuttings have been re-
moved, prepare for the test with the
following sequence of operations.

7.1.1 Attach the split-barrel sam-
pler to the sampling rods and lower into
borehole. Do not allow the sampler to
drop onto the soil to be sampled.

7.1.2 Position the hammer above
and attach the anvil to the top of the
sampling rods. This may be done before
the sampling rods and sampler are low-
ered into the borehole.

7.1.3 Rest the dead weight of the
sampler, rods, anvil, and drive weighton
the bottom of the boring and apply a
seating blow. If excessive cuttings are
encountered at the bottom of the boring,
remove the sampler and sampling rods
from the boring and remove the cuttings.

7.1.4 Mark the drill rods in three
successive 6-in. (0.15-m) increments so
that the advance of the sampler under
the impact of the hammer can be easily
observed for each 6-in. (0.15-m) incre-
ment.

7.2 Drive the sampler with blows
from the 140-1b (63.5-kg) hammer and
count the number of blows applied in



each 6-in. (0.15-m) increment until one of
the following occurs:

7.2.1 A total of 50 blows have been
applied during any one of the three 6-in.
(0.15-m) increments described in 7.1.4.

7.2.2 Atotal of 100 blows have been
applied.

7.2.3 There is no observed advance
of the sampler during the application of
10 successive blows of the hammer.

7.2.4 The sampler is advanced the
complete 18 in. (0.45 m) without the lim-
iting blow counts occurring as described
in7.2.1,722,0r 7.2.3.

7.3 Record the number of blows
required to effect each 6 in. (0.15 m) of

penetration or fraction thereof. The first

6 in. is considered to be a seating drive.
The sum of the number of blows required
for the second and third 6 in. of penetra-
tion is termed the "standard penetration
resistance”, or the "N-value". If the sam-
pler is driven less than 18 in. (0.45 m), as
permitted in 7.2.1, 7.2.2, or 7.2.3, the
number of blows per each complete 6 in.
(0.15-m) increment and per each partial
increment shall be recorded on the boring
log. For partial increments, the depth of
penetration shall be reported to the near-
est 1 in. (25 mm), in addition to the
number of blows. If the sampler ad-
vances below the bottom of the boring
under the static weight of the hammer,
this information should be noted on the
boring log.

7.4 The raising and dropping of the
140-1b (63.5-kg) hammer shall be accom-
plished using either the following two
methods:

7.4.1 By using a trip, automatic, or
semi-automatic hammer drop system
which lifts the 140-1b (63.5 kg) hammer
and allows it to drop 30 + 1.0 in. (0.76 m
+ 25 mm) unimpeded.

7.4.2 By using a cathead to pull a
rope attached to the hammer. When the
cathead and rope method is used the
system and operation shall conform to
the following:

7.4.2.1 The cathead shall be essen-
tially free of rust, oil, or grease and have
a diameter in the range of 6 to 10 in. (150
to 250 mm).

7.4.2.2 The cathead should be oper-
ated at a minimum speed of rotation of
100 RPM, or the approximate speed of
rotation shall be reported on the boring
log.

7.4.2.3 No more than 2 1/4 rope
turns on the cathead may be used during
the performance of the penetration test,

ASTM D 1586

as shown in Fig. 1.

NOTE 4--The operator should gener-
ally use either 1 3/4 of 2 1/4 rope turns,
depending upon whether or not the rope
comes off the top (1 3/4 turns) or the
bottom (2 1/4 turns) of the cathead. It is
generally known and accepted that 2 3/4
or more rope turns considerably impedes
the fall of the hammer and should not be
used to perform the test. The cathead
rope should be maintained in a relatively
dry, clean, and unfrayed condition.

7.4.2.4 For each hammer blow, a 30-
in. (0.76 m) lift and drop shall be em-
ployed by the operator. The operation of
pulling and throwing the rope shall be
performed rhythmically without holding
the rope at the top of the stroke.

7.6 Bring the sampler to the sur-
face and open. Record the percent recov-
ery or length of sample recovered. De-
scribe the soil samples recovered as to
composition, color, stratification, and con-
dition, then place one or more representa-
tive portions of the sample into sealable
moisture-proof containers (jars) without
rammingordistorting any apparent strati-
fication. Seal each container to prevent
evaporation of soil moisture. Affix labels
to the containers bearing job designation,
boring number, sample depth, and the
blow count per 6-in. (0.156 m) increment.
Protect the samples against extreme tem-
perature changes. Ifthereis asoil change
within the jar for each stratum and note
its location in the sampler barrel.

8. Report

8.1 Drilling information shall be
recorded in the filed and shall include the
following:

8.1.1 Name and location of job,

8.1.2 Names of crew,

8.1.3 Type and make of drilling
machine,

8.1.4 Weather conditions,

8.1.56 Date and time of start and
finish of boring,

8.1.6 Boring number and location
(station and coordinates, if available and
applicable),

8.1.7 Surface evaluation, if appli-
cable

8.1.8 Method ofadvancingand clean-
ing the boring,

8.1.9 Method of keeping boring open,
8.1.10 Depth of water surface and

drilling depth at time of a noted loss of
drilling fluid, and time and date when
reading or notation was made,

8.1.11 Location of strata changes,

8.1.12 Size of casing, depth of cased
portion of boring,

8.1.13 Equipment and method of
driving sampler,

8.1.14 Type of sampler and length
and inside diameter of barrel (note use of
liners),

8.1.15 Size, type and section
length of the sampling rods, and

8.1.16 Remarks.

8.2 Data obtained for each sample
shall be recorded in the field and shall
include the following:

8.2.1 Sample depth and, if utilized,
the sample number,

8.2.2 Description of soil,
8.2.3 Stratachanges withinsample,

8.2.4 Sampler penetration and re-
covery lengths, and

8.2.5 Number of blows per 6-in.
(0.15 m) or partial increment.

8. Precision and Bias

9.1 Variations in N-values of 100%
or more have been observed when using
different standard penetration test ap-
paratus and drillers for adjacent borings
in the same soil formation. Current
opinion, based on field experience, indi-
cates that when using the same appara-
tus and driller N-values in the same soil
can be reproduced with coefficient or
variation of about 10%.

9.2 The use of faulty equipment,
such as extremely massive or damaged
anvil, a rusty cathead, a low speed
cathead, an old, oily rope, or massive or
poorly lubricated rope sheaves can sig-
nificantly contribute to differences in N-
values obtained between operator-drill
rig systems.

9.3 The variability in N-values pro-
duced by different drill rigs and opera-
tors may be reduced by measuring the
partof the hammer energy deliveredinto
the drilling rods from the sampler and
adjusting N on the basis of comparative
energies. A method for energy measure-
ment and N-value adjustment is cur-
rently under development.
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AG. 1 Definitions of the number of rope tums and the angle for (a) counterclockwisa rotation and (b) clockwise rotation of the cathead
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A =101t 2.0in. (25 to 50 mm) E =0.10 +0.02in. (2.54 + 0.25 mm)
B =18.0 10 30.0 in. (0.457 t0 0.762 m) F = 2.00 + 0.05 - 0.00 in. (50.8 1+ 1.3 - 0.0 mm)
C = 1.375 1+ 0.005 in, (34.93 + 0.13 mm) G =16.0° 10 23.0°

D =1.50+0.05-0.00in. (38.1 + 1.3 -0.0 mm)

The 1 12 in. (38 mm) inside diamtar split barrel may be used with a 18-gage wall thickness split liner. The penetrating
end of the drive shoe may be slightly rounded. Matal or plastic relainers may be used to retain soil samples.

AG. 2 Split-Barrel Sampler

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in
connection with any item mentioned in this standard. Users of this standard are expressly advised that determination
of the validity of any such patent rights, and the risk of infringement of such rights, are entirely their own responasibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five

years and if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or

for additional standards and should be addrassed to ASTM Hsadquarters. Your comments will receive careful consideration

at a meeting of the responsibie technical committee, which you may attend. if you feel that your comments have not received a
fair hearing you should make your views known to the ASTM Commitiee on Standards, 1916 Race St , Philadelphia, PA 19103,



A
Laboratory Procedures G E@TEST

Water Content (W)

The water content of a soil is determined by weighing a moist soil sample, drying it in an oven
for approximately 24 hours, and reweighing the sample to determine the moisture loss. The
water content is the ratio of the weight of water in the soil to the weight of the dry soil. Water
content is typically expressed as a percentage.

Calibrated Hand Penetrometer (Q,)

In the calibrated hand penetrometer test, the unconfined compressive strength of a soil is
estimated to a maximum value of 4.5 tons per square foot (tsf) by measuring the resistance of
the soil sample to penetration by a spring-calibrated plunger. The hand penetrometer test
device has been carefully calibrated by its manufacturer with the results of numerous
unconfined compressive strength tests. This test provides a quick, simple, and low-cost
testing procedure from which soil strength can be estimated.

Unconfined Compression Test (Q,)

In the unconfined compression strength test, an undisturbed cylinder of soil is loaded axially
until the soil fails to carry additional load, or until 20% strain has been reached, whichever
occurs first. The undrained shear strength of a cohesive soil is usually considered to equal
half of the unconfined compressive strength.

Dry Density (y,)

The dry density of a soil is the weight of dry soil in a unit volume. The solil's total unit weight is
typically calculated by weighing a cylinder of soil, and dividing the weight by the cylinder's
volume as calculated by measuring the cylinder's height and diameter at several locations.
The soll's dry density is then determined by correcting the cylinder's weight to account for its
water content measured as described above. Use of this value is often made when
estimating the degree of compaction of a soil.

Classification of Samples

Soil samples are classified on the basis of their texture and plasticity in accordance with the
Unified Soil Classification System (USCS). The two-letter designator in parentheses following
each soil description on the boring logs represents the applicable unified classification. If the
designator is capitalized, the classification has been confirmed by the appropriate index
testing. If the designator is lower-case, the classification has been visually estimated.
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Appendix D

e Slope Stability Analyses

o Section 1 (B-1)
o Section 2 (B-2)
o Section 3 (B-3)
o Section 4 (B-4)

GeoTest, Inc. 2135 S. 116t Street, West Allis, Wl 53227 @
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STABLPro for Windows, Version 2015.4.5

Upgraded from:
FHWA-PCSTABLE

Serial Number : 179981068
--Slope Stability Analysis--

Simplified Janbu, Simplified Bishop
or Spencer Method of Slices

This program is licensed to :

GeoTest, Inc.
West Allis, WI, USA

Path to file locations : C:\Ensoft\Hartland Quarry\

Name of input data file : Hartland Quarry - Section 1c.sl4d
Name of output file : Hartland Quarry - Section 1c.sldo
Name of plot output file : Hartland Quarry - Section 1c.sldp

Date: September 05, 2023 Time: 18:05:02

PROBLEM DESCRIPTION Section 1c - After Grading

BOUNDARY COORDINATES

8 Top Boundaries
10 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. ft. ft. ft. ft. Below Bnd



1 0.00 967.98 25.00 969.08 4
2 25.00 969.08 50.00 974.60 4
3 50.00 974.60 75.00 980.12 4
4 75.00 980.12 100.00 984.41 2
5 100.00 984.41 125.00 994.36 1
6 125.00 994.36 150.00 1004 .49 1
7 150.00 1004 .49 175.00 1010.86 1
8 175.00 1010.86 200.00 1012.00 1
9 100.00 984.12 200.00 985.00 2
10 75.00 980.12 200.00 980.12 4

ISOTROPIC SOIL PARAMETERS

4 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. pcf pcf pst (deg) Param. psf No.
1 130.0 0.0 0.0 30.0 0.00 0.0 0
2 135.0 0.0 0.0 32.0 0.00 0.0 %]
3 140.0 0.0 0.0 33.0 0.00 0.0 0
4 145.0 0.0 0.0 35.0 0.00 0.0 %]

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

50 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 5 Points Equally Spaced

Along The Ground Surface Between X = 0.00 ft.
and X = 50.00 ft.
Each Surface Terminates Between X = 125.00 ft.

and X = 200.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =900.00 ft.



5.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -45.0
And 0.0 deg.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Janbu Method * *

Failure Surface Specified By 33 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 37.50 971.84
2 42.39 970.81
3 47.31 969.93
4 52.26 969.20
5 57.23 968.62
6 62.21 968.19
7 67.20 967.91
8 72.20 967.79
9 77.20 967.81
10 82.20 967.99
11 87.19 968.33
12 92.16 968.81
13 97.12 969.45
14 102.06 970.23
15 106.97 971.17
16 111.85 972.26
17 116.70 973.49
18 121.50 974 .87
19 126.26 976.40
20 130.97 978.07
21 135.63 979.89
22 140.24 981.84
23 144.78 983.94
24 149.25 986.17

25 153.65 988.54



Slice
No.

oNOOUVT A WNER
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Width

oOPhDPPRPRWAPMMPPPAANMNMNNMNUIUUUITUNNDMNUVIUUVTUNDNDDD

26
27
28
29
30
31
32
33

157.98
162.23
166.40
170.49
174.48
178.38
182.18
185.07

Circle Center At X =

Ft

UVINNWUIOOWOWUOURER OOODODONOMOOOOWNLL
OO0 000D OOOOOOOOOOGOOOG

% %k %k

2.421

Individual data

Weight
Lbs

.75E+03
.22E+04
.18E+04
.18E+04
.49E+04
.60E+04
.71E+04
.80E+04
.49E+04
.40E+04
.94E+04
.98E+04
.10E+05
.10E+05
.59E+04
.43E+04
.11E+05
.11E+05
.11E+05
.12E+05
.86E+04
.31E+04
.12E+05
.12E+05
.13E+04

OO0 0D OOOOOOOOOOOO®

Water

Force
Top
Lbs

.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00

(o)

OO0 0O OOOOOOOGOOGOOO

991.
993.
996.
999.
1002.
1005.
1008.
1011.

73.8 ;

* %k %k

n the

Water

Force
Bot
Lbs

. 90E+00
.O0E+00
. ©0E+00
.O0E+00
. ©0E+00
.O0E+00
. ©0E+00
.00E+00
. ©0E+00
.00E+00
. 90E+00
.00E+00
. ©0E+00
.O0E+00
. 90E+00
.O0E+00
. ©0E+00
.O0E+00
. ©0E+00
.O0E+00
. ©0E+00
.O0E+00
. ©0E+00
.O0E+00
. 90E+00

04
67
43
32
33
45
70
32

Y

OO0 0O OOOOOOOOOOO®

= 1131.8 and Radius, 164.0
40 slices

Tie Tie Earthquake
Force Force Force
Norm Tan Hor Ver

Lbs Lbs Lbs Lbs
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©0.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 0.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.00E+00 O.00E+00 0.00E+00 ©0.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©0.00E+00
.0O0OE+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©0.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©0.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 0.00E+00
.0O0OE+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00
.0O0E+00 0.00E+00 0.00E+00 ©.00E+00

Su

OO0 0D OOOOOOOOOOO®

rcharge
Load
Lbs

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
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.99E+04
.11E+05
.28E+04
. 78E+04
.18E+04
.83E+04
.91E+04
.81E+04
.71E+04
.60E+04
.49E+04
.56E+03
.30E+04
.20E+04
.47E+03

O OO0 ODTOOOOOOO

.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00

OO0 0O ODODOIODTOLOOODOGOO

.00E+00
. ©0E+00
.O0E+00
. ©0E+00
.00E+00
. ©0E+00
.00E+00
. 90E+00
.O0E+00
.©0E+00
.O0E+00
. ©0E+00
.00E+00
. ©0E+00
.O0E+00

O OO0 ODODOIODTOOOOOGOO

Failure Surface Specified By 41

Poi

nt

No.

VLooNOOTUVE, WNER

X-Surf
ft.

12.50
17.45
22.42
27.39
32.37
37.36
42.36
47.36
52.36
57.36
62.35
67.35
72.33
77.31
82.28
87.24
92.19
97.11
102.03
106.92
111.79
116.65
121.47
126.27
131.05
135.79
140.50

Y-Su
ft

968.
967.
967.
966.
966.
966.
965.
965.
965.
965.
965.
966.
966.
966.
967.
968.
968.
969.
970.
971.
972.
973.
975.
976.
978.
979.
981.

rf

53
83
23
72
31
00
78
65
63
70
86
12
48
93
48
13
87
71
64
66
78
99
30
69
18
77
44

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

OO0 00O ODTOOOOOGOO

.O0E+00
. 00E+00
.O0E+00
.©0E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00

OO OO

Coordinate Points

.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.00E+00
.©0E+00
.00E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00

O OO0 ODODTOIOOPOOOOOOOO

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.©0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

O OO0 ODODOIODTOOOOOOO

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00



28
29
30
31
32
33
34
35
36
37
38
39
40
41

145,
149.
154,
159.
163.
168.
172.
176.
181.
185.
189.
193.
198.
199.

Circle Center At

%k %k %k

18
82
43
00
53
02
46
86
21
52
77
98
13
32

2.549

983.
985.
987.
989.
991.
993.
995.
998.
1000.
1003.
1005.
1008.
1011.
1011.

* %k %k

20
05
00
03
14
35
64
o1
47
02
64
35
14
97

Failure Surface Specified By 38

Point
No.

VLooNOOTUVE, WNER

X-Surf
ft.

25.
29.
34.
39.
44 .
49.
54.
59.
64.
69.
74.
79.
84.
89.
94.
99.
104.
109.
114.
119.
123.

00
89
81
75
71
68
66
66
65
65
65
65
63
60
56
51
42
32
19
02
82

Y-Surf
ft.

969.
968.
967.
966.
965.
965.
964.
964.
964.
964.
964.
964.
965.
965.
966.
967.
967.
968.
970.
971.
972.

08
05
14
36
71
18
79
52
38
38
50
75
13
64
28
o4
94
96
11
38
77

= 1225.5 and Radius,

Coordinate Points

259.8



22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

128.
133.
137.
142.
147.
151.
156.
160.
164.
169.
173.
177.
181.
185.
189.
193.
194.

Circle Center At

%k k

2.564

974.
975.
977.
979.
981.
983.
985.
988.
990.
993.
996.
998.
1001.
1004.
1007.
1011.
1011.

k%%

29
94
70
59
59
71
95
31
77
35
04
84
74
75
86
o7
73

;Y

Failure Surface Specified By 33

Point
No.

VLooNOOUVTE, WNER

X-Surf
ft.

50.
54.
59.
64.
69.
74.
79.
84.
88.
93.
98.
103.
108.
113.
118.
123.
128.
133.
138.

00
71
48
30
18
09
03
00
98
98
98
98
96
93
86
77
63
45
21

Y-Surf
ft.

974.
972.
971.
970.
968.
968.
967.
966.
966.
966.
966.
966.
966.
967.
968.
969.
970.
971.
973.

60
92
42
11
98
o4
29
73
36
19
21
41
81
41
19
16
32
67
20

= 1157.6 and Radius,

Coordinate Points

193.3



20 142.91 974.91

21 147.53 976.80
22 152.09 978.87
23 156.56 981.11
24 160.94 983.52
25 165.22 986.10
26 169.40 988.84
27 173.47 991.74
28 177.43 994.80
29 181.27 998.00
30 184.98 1001.35
31 188.56 1004.84
32 192.01 1008.46
33 194.91 1011.77
Circle Center At X = 96.0 ; Y = 1096.2 and Radius, 130.0

Failure Surface Specified By 34 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 50.00 974.60
2 54.72 972.95
3 59.50 971.48
4 64.33 970.19
5 69.21 969.08
6 74 .12 968.15
7 79.06 967.40
8 84.03 966.83
9 89.01 966.44
10 94.01 966.24
11 99.01 966.23
12 104.01 966.40
13 108.99 966.75
14 113.97 967.29
15 118.91 968.01
16 123.83 968.91
17 128.71 970.00
18 133.55 971.26
19 138.34 972.70
20 143.07 974.32

21 147.74 976.11



22
23
24
25
26
27
28
29
30
31
32
33
34

152.
156.
lel.
165.
169.
174.
178.
182.
185.
189.
193.
196.
198.

Circle Center At

%k k

2.618

978.
980.
982.
984.
987.
990.
993.
996.
999.
1002.
1006.
1010.
1011.

k% %k

o7
20
49
95
56
34
26
33
55
90
39
o1
92

;Y

Failure Surface Specified By 35

Point
No.

VLooNOOUVTE, WNER

X-Surf
ft.

o~

.00
.98
.97
14.
19.
24.
29.
34.
39.
44,
49.
54.
59.
64.
69.
74.
79.
84.
89.
93.
98.
103.
108.

96
96
96
96
95
95
93
91
88
83
77
70
60
48
34
17
98
75
50
21

Y-Surf
ft.

967.
967.
967.
966.
966.
966.
966.
966.
967.
967.
967.
968.
969.
969.
970.
971.
972.
974.
975.
976.
978.
979.
981.

98
51
15
89
74
68
74
89
15
51
98
55
22
99
87
85
93
11
40
78
26
84
52

= 1101.7 and Radius,

Coordinate Points

135.5



24
25
26
27
28
29
30
31
32
33
34
35

112.
117.
122.
126.
131.
135.
140.
144.
148.
153.
157.
157.

Circle Center At

%k %k %k

2.672

983.
985.
987.
989.
991.
993.
995.
998.
1000.
1003.
1006.
1006.

* %k %k

29
17
13
20
35
61
95
38
90
52
22
40

;Y

Failure Surface Specified By 39

Point
No.

VLooNOOUVTE, WNER

X-Surf
ft.

25.
29.
34.
39.
44 .
49.
54.
59.
64.
69.
74.
79.
84.
89.
94.
99.
104.
108.
113.
118.
123.
128.
132.

00
77
59
44
33
25
19
15
13
12
12
12
12
11
09
05
00
91
80
66
47
24
97

Y-Surf
ft.

969.
967.
966.
965.
963.
963.
962.
961.
961.
960.
960.
960.
960.
961.
961.
962.
963.
964.
965.
966.
967.
969.
970.

08
59
24
o4
99
09
34
73
28
98
83
83
98
28
74
34
10
00
05
25
60
09
73

= 1207.6 and Radius,

Coordinate Points

241.0



24 137.64 972.51

25 142.26 974.43
26 146.81 976.48
27 151.31 978.68
28 155.73 981.01
29 160.08 983.47
30 164.36 986.06
31 168.55 988.79
32 172.66 991.63
33 176.68 994.61
34 180.61 997.70
35 184.45 1000.91
36 188.18 1004.23
37 191.82 1007.66
38 195.34 1011.21
39 195.91 1011.81
Circle Center At X = 76.6 ; Y = 1125.9 and Radius, 165.1

Failure Surface Specified By 38 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 0.00 967.98
2 4.86 966.80
3 9.75 965.76
4 14.67 964.85
5 19.60 964.07
6 24.56 963.42
7 29.54 962.91
8 34.52 962.54
9 39.52 962.29
10 44 .52 962.19
11 49.52 962.22
12 54.51 962.38
13 59.50 962.68
14 64.48 963.12
15 69.45 963.69
16 74.40 964.39
17 79.33 965.23
18 84.24 966.20
19 89.11 967.31

20 93.96 968.54



21 98.77 969.91

22 103.54 971.40
23 108.27 973.02
24 112.95 974.78
25 117.59 976.65
26 122.17 978.65
27 126.69 980.78
28 131.16 983.03
29 135.57 985.39
30 139.90 987.88
31 144.17 990.48
32 148.37 993.20
33 152.49 996.03
34 156.54 998.96
35 160.50 1002.01
36 164.38 1005.17
37 168.18 1008.42
38 169.24 1009.39
Circle Center At X = 45.9 ; Y = 1147.9 and Radius, 184.8

Failure Surface Specified By 37 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 0.00 967.98
2 4.84 966.72
3 9.71 965.60
4 14.61 964.62
5 19.54 963.78
6 24.49 963.08
7 29.46 962.52
8 34.45 962.10
9 39.44 961.83
10 44 .44 961.70
11 49.44 961.71
12 54.43 961.86
13 59.42 962.16
14 64.41 962.60
15 69.37 963.18
16 74.32 963.90

17 79.24 964.77



18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

84.

89.

93.

98.
103.
108.
112.
117.
121.
126.
130.
135.
139.
143.
147.
151.
155.
159.
163.
.62

165

Circle Center At

%k %k %k

14
o1
84
64
39
09
75
35
89
37
79
14
41
61
73
77
72
58
35

2.764

965.
966.
968.
969.
971.
972.
974.
976.
978.
980.
983.
985.
988.
991.
993.
996.
999.
1003.
1006.
.47

1008

* %k %

77
92
20
62
18
87
69
65
74
96
30
77
36
08
91
86
92
10
38

;Y

Failure Surface Specified By 26

Point
No.

VWoONOTUTE WN PR

X-Surf
ft.

37.
42.
47.
51.
56.
61.
66.
71.
76.
81.
86.
91.
96.
1e1.
106.
110.

50
25
o7
95
88
84
83
83
83
81
76
67
52
30
00
61

Y-Surf
ft.

971.
970.
968.
967.
967.
966.
966.
966.
966.
966.
967.
968.
969.
971.
972.
974.

84
26
93
85
02
45
13
o7
27
72
42
38
60
05
76
70

= 1136.7 and Radius,

Coordinate Points

175.0



17 115.11 976.87
18 119.50 979.28
19 123.75 981.90
20 127.86 984.75
21 131.83 987.79
22 135.63 991.04
23 139.26 994.48
24 142.71 998.10
25 145.96 1001.90
26 147 .04 1003.29
Circle Center At X = 70.5 ; Y = 1063.4 and Radius, 97.3
Y A X S F T
0.00 222.64 445 .28 667.92 890.56 1113.20
X 0.00 +--------- +---mm - - Fommm - e e +--*-m - +
- '2*
- .1*
- 3**
- .1*
- %k
222.64 +
A 445 .28 +
X 667.92 +
I 890.56 +



1113.20

1335.84

1558.48

1781.12



Vertical Coordinate

1060

1040

1020

1000

980

960

SECTION 2

I I
Factor of Safety = 1.523, X =43.55,

F.S.=1.523

| | |
=1152.15, R=178.08

(125.0,1010.4

70 90

Horizontal Coordinate


MFrede
Text Box
SECTION 2


STABLPro for Windows, Version 2015.4.5

Upgraded from:
FHWA-PCSTABLE

Serial Number : 179981068
--Slope Stability Analysis--

Simplified Janbu, Simplified Bishop
or Spencer Method of Slices

This program is licensed to :

GeoTest, Inc.
West Allis, WI, USA

Path to file locations : C:\Ensoft\Hartland Quarry\

Name of input data file : Hartland Quarry - Section 2c.sl4d
Name of output file : Hartland Quarry - Section 2c.sl4o
Name of plot output file : Hartland Quarry - Section 2c.sldp

Date: September 05, 2023 Time: 17:16:57

PROBLEM DESCRIPTION Section 2c- After Grading

BOUNDARY COORDINATES
7 Top Boundaries

12 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. ft. ft. ft. ft. Below Bnd



1 0.00 974.00 25.00 972.70 4
2 25.00 972.70 50.00 975.63 4
3 50.00 975.63 75.00 979.70 4
4 75.00 979.70 100.00 995.94 2
5 100.00 995.94 125.00 1010.44 4
6 125.00 1010.44 150.00 1017.28 1
7 150.00 1017.28 175.00 1016.00 1
8 125.00 1010.44 175.00 1012.00 4
9 100.00 995.94 175.00 994.00 2
10 75.00 979.70 175.00 983.00 4
11 0.00 972.00 175.00 972.00 3
12 0.00 968.00 175.00 968.00 4

ISOTROPIC SOIL PARAMETERS

4 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. pcf pct pst (deg) Param. pst No.
1 130.0 0.0 0.0 30.0 0.00 0.0 (%]
2 135.0 0.0 0.0 32.0 0.00 0.0 (%]
3 140.0 0.0 0.0 33.0 0.00 0.0 (%]
4 145.0 0.0 0.0 35.0 0.00 0.0 (%]

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

50 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 5 Points Equally Spaced

Along The Ground Surface Between X = 0.00 ft.
and X = 50.00 ft.

Each Surface Terminates Between X = 100.00 ft.
and X = 175.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation



At Which A Surface Extends Is Y =900.00 ft.

5.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -45.0
And 0.0 deg.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Janbu Method * *

Failure Surface Specified By 28 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 37.50 974.17
2 42.50 974.07
3 47.50 974.11
4 52.50 974.29
5 57.49 974.61
6 62.46 975.07
7 67.43 975.67
8 72.37 976.41
9 77 .30 977.29
10 82.19 978.31
11 87.06 979.46
12 91.89 980.75
13 96.68 982.17
14 101.43 983.73
15 106.14 985.42
16 110.79 987.24
17 115.40 989.20
18 119.94 991.28
19 124.43 993.49
20 128.85 995.82
21 133.21 998.27
22 137.49 1000.85

23 141.70 1003.55



Surcharge

Slice Width

No.

1
0.00E+00
2
0.00E+00
3
0.00E+00
4
0.00E+00
5
0.00E+00
6
0.00E+00
7
0.00E+00
8
0.00E+00
9
0.00E+00
10
0.00E+00
11
0.00E+00
12
0.00E+00
13
0.00E+00
14

5

24
25
26
27
28

145.83
149.89
153.85
157.74
159.27

Circle Center At X =

Ft

.0

Individual data on the
Water Water
Force Force
Weight  Top Bot
Lbs Lbs Lbs
.25E+03 0.00E+00 ©.00E+00 O.
.69E+03 0.00E+00 ©.00E+00 O.
.4A8E+03 0.00E+00 ©.00E+00 0O.
.58E+03 0.00E+00 ©.00E+00 O.
.14E+04 0.00E+00 ©.00E+00 O.
.17E+04 0.00E+00 ©.00E+00 O.
.19E+04 0.00E+00 ©.00E+00 O.
.20E+04 0.00E+00 ©.00E+00 O.
.11E+04 0.00E+00 ©.00E+00 O.
.11E+04 0.00E+00 ©.00E+00 O.
.34E+04 0.00E+00 ©.00E+00 O.
.47E+04 0.00E+00 ©.00E+00 O.
.32E+04 0.00E+00 ©.00E+00 O.
.27E+04 0.00E+00 ©.00E+00 O.

* %k %k

1006.36
1009.29
1012.33
1015.48
1016.81

43.5 ; Y = 1152.1

1.523 *kk

35 slice

Tie

Force

Norm
Lbs

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

and Radius, 178.

)

Tie

Force

Tan
Lbs

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

Earthqua
Force

Hor
Lbs

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

1

ke

Ver

Lbs

OOE+00

OOE+00

OOE+00

OQOE+00

OQOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

Load
Lbs



.00E+00
15
.00E+00
16
.00E+00
17
.00E+00
18
.00E+00
19
.00E+00
20
.00E+00
21
.00E+00
22
.00E+00
23
.00E+00
24
.00E+00
25
.00E+00
26
.00E+00
27
.00E+00
28
.00E+00
29
.00E+00
30
.00E+00
31
.00E+00
32
.00E+00
33
.00E+00
34
.00E+00
35
.00E+00

.8 0.70E+04

.3 0.54E+04

.4 0.25E+04

.7 0.87E+04

.7 0.94E+04

.6 0.99E+04

.5 0.10E+05

.5 0.11E+05

.6 0.14E+04

.7 0.64E+04

.1 0.26E+04

.4 0.94E+04

.3 0.84E+04

.2 0.72E+04

.1 0.61E+04

.1 0.49E+04

.1 0.12E+03

.5 0.23E+04

.3 0.93E+03

.9 0.16E+04

.5 0.14E+03

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00 0.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 0.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

Failure Surface Specified By 27

Point
No.

X-Surf
ft.

Y-Surf
ft.

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

Coordinate Points

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00



1 25.00 972.70
2 29.94 971.92
3 34.91 971.34
4 39.89 970.97
5 44 .89 970.80
6 49.89 970.83
7 54.88 971.06
8 59.86 971.49
9 64.82 972.13
10 69.75 972.97
11 74.64 974.01
12 79.49 975.24
13 84.28 976.67
14 89.01 978.30
15 93.67 980.11
16 98.25 982.11
17 102.75 984.30
18 107.15 986.67
19 111.46 989.21
20 115.65 991.93
21 119.74 994.81
22 123.70 997.86
23 127.54 1001.06
24 131.24 1004 .42
25 134.81 1007.93
26 138.23 1011.58
27 141.03 1014.83
Circle Center At X = 46.6 ; Y = 1093.9 and Radius, 123.2

Failure Surface Specified By 24 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 37.50 974.17
2 42.23 972.55
3 47 .06 971.25
4 51.96 970.27
5 56.92 969.63
6 61.91 969.31
7 66.91 969.33



8 71.90 969.67

9 76.85 970.35
10 81.75 971.35
11 86.57 972.68
12 91.29 974.33
13 95.90 976.28
14 100.36 978.54
15 104.66 981.08
16 108.79 983.91
17 112.71 987.00
18 116.43 990.35
19 119.91 993.94
20 123.15 997.75
21 126.12 1001.77
22 128.83 1005.97
23 131.24 1010.35
24 132.21 1012.41

Circle Center At X = 64.2 ; Y = 1044.5 and Radius, 75.

Failure Surface Specified By 22 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 50.00 975.63
2 54.32 973.11
3 58.86 971.02
4 63.59 969.38
5 68.45 968.21
6 73.40 967.50
7 78.39 967.28
8 83.38 967.55
9 88.33 968.29
10 93.18 969.51
11 97.89 971.19
12 102.41 973.32
13 106.71 975.87
14 110.74 978.83
15 114.47 982.16
16 117.85 985.84
17 120.87 989.83
18 123.49 994.09

19 125.68 998.58



20
21
22

Circle Center At X =

127.
128.
129.

43
72
30

Hkk 1.629

1003
1008
1011

78.2

* % %k

.27
.10
.62

;Y

Failure Surface Specified By 33

Point X-Surf
No. ft.
1 12.50
2 17.45
3 22.42
4 27.41
5 32.40
6 37.40
7 42.40
8 47 .39
9 52.39
10 57.37
11 62.34
12 67.29
13 72.22
14 77 .12
15 82.00
16 86.84
17 91.65
18 96.41
19 101.13
20 105.81
21 110.43
22 115.00
23 119.51
24 123.96
25 128.34
26 132.65
27 136.89
28 141.06
29 145.15
30 149.15
31 153.07
32 156.91

Y-Surf
ft.

973.
972.
972.
971.
971.
971.
971.
971.
971.
972.
972.

973

974.
975.
976.
977.
978.
980.
982.
983.

985

987.
989.
992.
994.
997.
999.
1002.

1005

1008.
l011.
l1014.

35
66
11
70
42
29
29
44
72
14
70
.40
24
21
32
56
94
46
10
88
.78
81
97
26
66
19
84
60
.48
48
58
79

= 1019.0 and Radius,

Coordinate Points

51.



33 159.19 1016.81

Circle Center At X = 39.7 ; Y = 1150.8 and Radius, 179.5

* % %k 1.639 * % %k

Failure Surface Specified By 23 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 25.00 972.70
2 29.99 972.36
3 34.99 972.23
4 39.99 972.30
5 44 .98 972.59
6 49.95 973.08
7 54.90 973.79
8 59.82 974.69
9 64.70 975.81
10 69.52 977.13
11 74.28 978.64
12 78.98 980.36
13 83.60 982.27
14 88.14 984.37
15 92.58 986.66
16 96.93 989.13
17 101.16 991.79
18 105.29 994.62
19 109.29 997.62
20 113.16 1000.78
21 116.90 1004.10
22 120.49 1007.58
23 121.01 1008.13
Circle Center At X = 35.7 ; Y = 1091.7 and Radius, 119.5
k% 3k 1.644 5k %k 3k

Failure Surface Specified By 22 Coordinate Points



Point X-Surf Y-Surf

No. ft. ft.
1 37.50 974.17
2 42.08 972.16
3 46.81 970.54
4 51.66 969.31
5 56.59 968.49
6 61.57 968.07
7 66.57 968.06
8 71.56 968.46
9 76.49 969.27

10 81.34 970.48

11 86.08 972.08

12 90.67 974.07

13 95.08 976.43

14 99.28 979.14

15 103.24 982.18

16 106.95 985.54

17 110.36 989.19

18 113.47 993.11

19 116.24 997.28

20 118.66 1001.65

21 120.71 1006.21

22 121.50 1008.41

Circle Center At X = 64.2 ; Y = 1029.0 and Radius, 60.9

Failure Surface Specified By 22 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 50.00 975.63
2 54.17 972.87
3 58.60 970.56
4 63.25 968.70
5 68.05 967.33
6 72.98 966.46
7 77 .96 966.09
8 82.96 966.24
9 87.92 966.89
10 92.78 968.05
11 97.51 969.69



12 102.03 971.81

13 106.32 974.38
14 110.33 977 .37
15 114.01 980.76
16 117.32 984.51
17 120.24 988.57
18 122.72 992.91
19 124.75 997.48
20 126.30 1002.23
21 127.36 1007.11
22 127.82 1011.21
Circle Center At X = 79.1 ; Y = 1015.0 and Radius, 49.0
k %k sk 1.7@5 k %k sk

Failure Surface Specified By 19 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 37.50 974.17
2 42.28 972.69
3 47.16 971.60
4 52.11 970.91
5 57.10 970.62
6 62.10 970.74
7 67.07 971.25
8 71.99 972.17
9 76.81 973.48
10 81.52 975.18
11 86.07 977.25
12 90.44 979.68
13 94.59 982.46
14 98.52 985.56
15 102.17 988.97
16 105.54 992.66
17 108.61 996.62
18 111.34 1000.80
19 112.69 1003.30
Circle Center At X = 58.2 ; Y = 1032.5 and Radius, 61.9

* %k %k 1.723 * %k %k



Failure Surface Specified By 30 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 37.50 974.17
2 42.25 972.60
3 47.06 971.25
4 51.94 970.13
5 56.86 969.24
6 61.81 968.58
7 66.79 968.15
8 71.79 967.94
9 76.79 967.97
10 81.78 968.24
11 86.76 968.73
12 91.71 969.45
13 96.61 970.41
14 101.47 971.58
15 106.27 972.99
16 111.00 974.61
17 115.65 976.45
18 120.21 978.51
19 124.67 980.77
20 129.02 983.24
21 133.25 985.91
22 137.35 988.77
23 141.31 991.81
24 145.13 995.04
25 148.79 998.44
26 152.30 1002.01
27 155.63 1005.74
28 158.79 1009.61
29 161.76 1013.63
30 163.74 1016.58
Circle Center At X = 73.6 ; Y = 1075.7 and Radius, 107.8
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STABLPro for Windows, Version 2015.4.5

Upgraded from:
FHWA-PCSTABLE

Serial Number : 179981068
--Slope Stability Analysis--

Simplified Janbu, Simplified Bishop
or Spencer Method of Slices

This program is licensed to :

GeoTest, Inc.
West Allis, WI, USA

Path to file locations : C:\Ensoft\Hartland Quarry\

Name of input data file : Hartland Quarry - Section 2c.sl4d
Name of output file : Hartland Quarry - Section 2c.sl4o
Name of plot output file : Hartland Quarry - Section 2c.sldp

Date: September 05, 2023 Time: 17:16:57

PROBLEM DESCRIPTION Section 2c- After Grading

BOUNDARY COORDINATES
7 Top Boundaries

12 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. ft. ft. ft. ft. Below Bnd



1 0.00 974.00 25.00 972.70 4
2 25.00 972.70 50.00 975.63 4
3 50.00 975.63 75.00 979.70 4
4 75.00 979.70 100.00 995.94 2
5 100.00 995.94 125.00 1010.44 4
6 125.00 1010.44 150.00 1017.28 1
7 150.00 1017.28 175.00 1016.00 1
8 125.00 1010.44 175.00 1012.00 4
9 100.00 995.94 175.00 994.00 2
10 75.00 979.70 175.00 983.00 4
11 0.00 972.00 175.00 972.00 3
12 0.00 968.00 175.00 968.00 4

ISOTROPIC SOIL PARAMETERS

4 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. pcf pct pst (deg) Param. pst No.
1 130.0 0.0 0.0 30.0 0.00 0.0 (%]
2 135.0 0.0 0.0 32.0 0.00 0.0 (%]
3 140.0 0.0 0.0 33.0 0.00 0.0 (%]
4 145.0 0.0 0.0 35.0 0.00 0.0 (%]

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

50 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 5 Points Equally Spaced

Along The Ground Surface Between X = 0.00 ft.
and X = 50.00 ft.

Each Surface Terminates Between X = 100.00 ft.
and X = 175.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation



At Which A Surface Extends Is Y =900.00 ft.

5.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -45.0
And 0.0 deg.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Janbu Method * *

Failure Surface Specified By 28 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 37.50 974.17
2 42.50 974.07
3 47.50 974.11
4 52.50 974.29
5 57.49 974.61
6 62.46 975.07
7 67.43 975.67
8 72.37 976.41
9 77 .30 977.29
10 82.19 978.31
11 87.06 979.46
12 91.89 980.75
13 96.68 982.17
14 101.43 983.73
15 106.14 985.42
16 110.79 987.24
17 115.40 989.20
18 119.94 991.28
19 124.43 993.49
20 128.85 995.82
21 133.21 998.27
22 137.49 1000.85

23 141.70 1003.55



Surcharge

Slice Width

No.

1
0.00E+00
2
0.00E+00
3
0.00E+00
4
0.00E+00
5
0.00E+00
6
0.00E+00
7
0.00E+00
8
0.00E+00
9
0.00E+00
10
0.00E+00
11
0.00E+00
12
0.00E+00
13
0.00E+00
14

5

24
25
26
27
28

145.83
149.89
153.85
157.74
159.27

Circle Center At X =

Ft

.0

Individual data on the
Water Water
Force Force
Weight  Top Bot
Lbs Lbs Lbs
.25E+03 0.00E+00 ©.00E+00 O.
.69E+03 0.00E+00 ©.00E+00 O.
.4A8E+03 0.00E+00 ©.00E+00 0O.
.58E+03 0.00E+00 ©.00E+00 O.
.14E+04 0.00E+00 ©.00E+00 O.
.17E+04 0.00E+00 ©.00E+00 O.
.19E+04 0.00E+00 ©.00E+00 O.
.20E+04 0.00E+00 ©.00E+00 O.
.11E+04 0.00E+00 ©.00E+00 O.
.11E+04 0.00E+00 ©.00E+00 O.
.34E+04 0.00E+00 ©.00E+00 O.
.47E+04 0.00E+00 ©.00E+00 O.
.32E+04 0.00E+00 ©.00E+00 O.
.27E+04 0.00E+00 ©.00E+00 O.

* %k %k

1006.36
1009.29
1012.33
1015.48
1016.81

43.5 ; Y = 1152.1

1.523 *kk

35 slice

Tie

Force

Norm
Lbs

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

QOE+00 0.

and Radius, 178.

)

Tie

Force

Tan
Lbs

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

Earthqua
Force

Hor
Lbs

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

.00E+00 0.

1

ke

Ver

Lbs

OOE+00

OOE+00

OOE+00

OQOE+00

OQOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

OOE+00

Load
Lbs



.00E+00
15
.00E+00
16
.00E+00
17
.00E+00
18
.00E+00
19
.00E+00
20
.00E+00
21
.00E+00
22
.00E+00
23
.00E+00
24
.00E+00
25
.00E+00
26
.00E+00
27
.00E+00
28
.00E+00
29
.00E+00
30
.00E+00
31
.00E+00
32
.00E+00
33
.00E+00
34
.00E+00
35
.00E+00

.8 0.70E+04

.3 0.54E+04

.4 0.25E+04

.7 0.87E+04

.7 0.94E+04

.6 0.99E+04

.5 0.10E+05

.5 0.11E+05

.6 0.14E+04

.7 0.64E+04

.1 0.26E+04

.4 0.94E+04

.3 0.84E+04

.2 0.72E+04

.1 0.61E+04

.1 0.49E+04

.1 0.12E+03

.5 0.23E+04

.3 0.93E+03

.9 0.16E+04

.5 0.14E+03

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00 0.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 0.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

.00E+00 ©O.

Failure Surface Specified By 27

Point
No.

X-Surf
ft.

Y-Surf
ft.

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

QOE+00

Coordinate Points

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00



1 25.00 972.70
2 29.94 971.92
3 34.91 971.34
4 39.89 970.97
5 44 .89 970.80
6 49.89 970.83
7 54.88 971.06
8 59.86 971.49
9 64.82 972.13
10 69.75 972.97
11 74.64 974.01
12 79.49 975.24
13 84.28 976.67
14 89.01 978.30
15 93.67 980.11
16 98.25 982.11
17 102.75 984.30
18 107.15 986.67
19 111.46 989.21
20 115.65 991.93
21 119.74 994.81
22 123.70 997.86
23 127.54 1001.06
24 131.24 1004 .42
25 134.81 1007.93
26 138.23 1011.58
27 141.03 1014.83
Circle Center At X = 46.6 ; Y = 1093.9 and Radius, 123.2

Failure Surface Specified By 24 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 37.50 974.17
2 42.23 972.55
3 47 .06 971.25
4 51.96 970.27
5 56.92 969.63
6 61.91 969.31
7 66.91 969.33



8 71.90 969.67

9 76.85 970.35
10 81.75 971.35
11 86.57 972.68
12 91.29 974.33
13 95.90 976.28
14 100.36 978.54
15 104.66 981.08
16 108.79 983.91
17 112.71 987.00
18 116.43 990.35
19 119.91 993.94
20 123.15 997.75
21 126.12 1001.77
22 128.83 1005.97
23 131.24 1010.35
24 132.21 1012.41

Circle Center At X = 64.2 ; Y = 1044.5 and Radius, 75.

Failure Surface Specified By 22 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 50.00 975.63
2 54.32 973.11
3 58.86 971.02
4 63.59 969.38
5 68.45 968.21
6 73.40 967.50
7 78.39 967.28
8 83.38 967.55
9 88.33 968.29
10 93.18 969.51
11 97.89 971.19
12 102.41 973.32
13 106.71 975.87
14 110.74 978.83
15 114.47 982.16
16 117.85 985.84
17 120.87 989.83
18 123.49 994.09

19 125.68 998.58



20
21
22

Circle Center At X =

127.
128.
129.

43
72
30

Hkk 1.629

1003
1008
1011

78.2

* % %k

.27
.10
.62

;Y

Failure Surface Specified By 33

Point X-Surf
No. ft.
1 12.50
2 17.45
3 22.42
4 27.41
5 32.40
6 37.40
7 42.40
8 47 .39
9 52.39
10 57.37
11 62.34
12 67.29
13 72.22
14 77 .12
15 82.00
16 86.84
17 91.65
18 96.41
19 101.13
20 105.81
21 110.43
22 115.00
23 119.51
24 123.96
25 128.34
26 132.65
27 136.89
28 141.06
29 145.15
30 149.15
31 153.07
32 156.91

Y-Surf
ft.

973.
972.
972.
971.
971.
971.
971.
971.
971.
972.
972.

973

974.
975.
976.
977.
978.
980.
982.
983.

985

987.
989.
992.
994.
997.
999.
1002.

1005

1008.
l011.
l1014.

35
66
11
70
42
29
29
44
72
14
70
.40
24
21
32
56
94
46
10
88
.78
81
97
26
66
19
84
60
.48
48
58
79

= 1019.0 and Radius,

Coordinate Points

51.



33 159.19 1016.81

Circle Center At X = 39.7 ; Y = 1150.8 and Radius, 179.5

* % %k 1.639 * % %k

Failure Surface Specified By 23 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 25.00 972.70
2 29.99 972.36
3 34.99 972.23
4 39.99 972.30
5 44 .98 972.59
6 49.95 973.08
7 54.90 973.79
8 59.82 974.69
9 64.70 975.81
10 69.52 977.13
11 74.28 978.64
12 78.98 980.36
13 83.60 982.27
14 88.14 984.37
15 92.58 986.66
16 96.93 989.13
17 101.16 991.79
18 105.29 994.62
19 109.29 997.62
20 113.16 1000.78
21 116.90 1004.10
22 120.49 1007.58
23 121.01 1008.13
Circle Center At X = 35.7 ; Y = 1091.7 and Radius, 119.5
k% 3k 1.644 5k %k 3k

Failure Surface Specified By 22 Coordinate Points



Point X-Surf Y-Surf

No. ft. ft.
1 37.50 974.17
2 42.08 972.16
3 46.81 970.54
4 51.66 969.31
5 56.59 968.49
6 61.57 968.07
7 66.57 968.06
8 71.56 968.46
9 76.49 969.27

10 81.34 970.48

11 86.08 972.08

12 90.67 974.07

13 95.08 976.43

14 99.28 979.14

15 103.24 982.18

16 106.95 985.54

17 110.36 989.19

18 113.47 993.11

19 116.24 997.28

20 118.66 1001.65

21 120.71 1006.21

22 121.50 1008.41

Circle Center At X = 64.2 ; Y = 1029.0 and Radius, 60.9

Failure Surface Specified By 22 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 50.00 975.63
2 54.17 972.87
3 58.60 970.56
4 63.25 968.70
5 68.05 967.33
6 72.98 966.46
7 77 .96 966.09
8 82.96 966.24
9 87.92 966.89
10 92.78 968.05
11 97.51 969.69



12 102.03 971.81

13 106.32 974.38
14 110.33 977 .37
15 114.01 980.76
16 117.32 984.51
17 120.24 988.57
18 122.72 992.91
19 124.75 997.48
20 126.30 1002.23
21 127.36 1007.11
22 127.82 1011.21
Circle Center At X = 79.1 ; Y = 1015.0 and Radius, 49.0
k %k sk 1.7@5 k %k sk

Failure Surface Specified By 19 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 37.50 974.17
2 42.28 972.69
3 47.16 971.60
4 52.11 970.91
5 57.10 970.62
6 62.10 970.74
7 67.07 971.25
8 71.99 972.17
9 76.81 973.48
10 81.52 975.18
11 86.07 977.25
12 90.44 979.68
13 94.59 982.46
14 98.52 985.56
15 102.17 988.97
16 105.54 992.66
17 108.61 996.62
18 111.34 1000.80
19 112.69 1003.30
Circle Center At X = 58.2 ; Y = 1032.5 and Radius, 61.9

* %k %k 1.723 * %k %k



Failure Surface Specified By 30 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 37.50 974.17
2 42.25 972.60
3 47.06 971.25
4 51.94 970.13
5 56.86 969.24
6 61.81 968.58
7 66.79 968.15
8 71.79 967.94
9 76.79 967.97
10 81.78 968.24
11 86.76 968.73
12 91.71 969.45
13 96.61 970.41
14 101.47 971.58
15 106.27 972.99
16 111.00 974.61
17 115.65 976.45
18 120.21 978.51
19 124.67 980.77
20 129.02 983.24
21 133.25 985.91
22 137.35 988.77
23 141.31 991.81
24 145.13 995.04
25 148.79 998.44
26 152.30 1002.01
27 155.63 1005.74
28 158.79 1009.61
29 161.76 1013.63
30 163.74 1016.58
Circle Center At X = 73.6 ; Y = 1075.7 and Radius, 107.8



0.00

223.80

447 .60

671.41

895.21

1119.01

X 0.00 +--------- e +--------- e R +

223.80
A 447 .60
X 671.41
I 895.21
S 1119.01

1342.81
F 1566.61

%k %k



T 1790.41 +



Vertical Coordinate

SECTION 3

I I I I I I I
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STABLPro for Windows, Version 2015.4.5

Upgraded from:
FHWA-PCSTABLE

Serial Number : 179981068
--Slope Stability Analysis--

Simplified Janbu, Simplified Bishop
or Spencer Method of Slices

This program is licensed to :

GeoTest, Inc.
West Allis, WI, USA

Path to file locations : C:\Ensoft\Hartland Quarry\

Name of input data file : Hartland Quarry - Section 3c.sl4d
Name of output file : Hartland Quarry - Section 3c.sldo
Name of plot output file : Hartland Quarry - Section 3c.sldp

Date: September 05, 2023 Time: 18:33:43

PROBLEM DESCRIPTION Section 3c - After Grading

BOUNDARY COORDINATES

9 Top Boundaries
14 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. ft. ft. ft. ft. Below Bnd



1 0.00 973.30 25.00 972.46 4
2 25.00 972.46 50.00 969.25 4
3 50.00 969.25 75.00 973.21 4
4 75.00 973.21 100.00 982.92 2
5 100.00 982.92 125.00 992.74 3
6 125.00 992.74 150.00 1005.22 4
7 150.00 1005.22 175.00 1021.61 2
8 175.00 1021.61 200.00 1028.00 1
9 200.00 1028.00 225.00 1028.00 1
10 175.00 1021.61 225.00 1019.00 2
11 150.00 1005.22 225.00 1002.00 4
12 125.00 992.74 225.00 992.00 3
13 100.00 982.92 225.00 981.00 2
14 75.00 973.21 225.00 973.21 4

ISOTROPIC SOIL PARAMETERS

4 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. pcf pcf pst (deg) Param. psf No.
1 130.0 0.0 0.0 30.0 0.00 0.0 0
2 135.0 0.0 0.0 32.0 0.00 0.0 %]
3 140.0 0.0 0.0 33.0 0.00 0.0 0
4 145.0 0.0 0.0 35.0 0.00 0.0 %]

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

50 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 5 Points Equally Spaced

Along The Ground Surface Between X = 0.00 ft.
and X = 50.00 ft.
Each Surface Terminates Between X = 175.00 ft.
and X = 225.00 ft.



Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =900.00 ft.

5.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -45.0
And 0.0 deg.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Janbu Method * *

Failure Surface Specified By 41 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 37.50 970.85
2 42.39 969.82
3 47.31 968.92
4 52.25 968.16
5 57.21 967.53
6 62.19 967.03
7 67.17 966.67
8 72.17 966.44
9 77 .17 966.35
10 82.17 966.39
11 87.17 966.57
12 92.16 966.88
13 97.14 967.33
14 102.10 967.91
15 107.05 968.62
16 111.98 969.47
17 116.88 970.46
18 121.75 971.57
19 126.60 972.82
20 131.40 974.19

21 136.17 975.70



Slice
No.
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Width
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

140.90
145.58
150.21
154.78
159.31
163.77
168.17
172.50
176.77
180.96
185.08
189.12
193.08
196.95
200.74
204.44
208.04
211.55
214.97
215.95

Circle Center At X =

Ft

%k %k %k

1.691

Individual data

Weight
Lbs

.14E+03
.38E+03
.28E+03
.36E+03
.16E+04
.25E+04
.34E+04
.42E+04
.27E+04
.23E+04
.62E+04
.74E+04
.85E+04

OO 0O OOOOOOO®

Water

Force
Top
Lbs

.©0E+00
. ©0E+00
.©0E+00
. ©0E+00
.©0E+00
.©0E+00
.©0E+00
.©0E+00
.©0E+00
. ©0E+00
.©0E+00
. ©0E+00
.©0E+00

(o)

O OO0 O0OOIOOOOOOOO®

977.
979.
980.
982.
985.
987.
989.
992.
994.
997.
1000.
1003.
1006.
1009.
1012.
1016.
1019.
1023.
1026.
1028.

78.1 ;

* %k %

n the

Water

Force
Bot
Lbs

. ©0E+00
. ©0E+00
. 90E+00
. ©0E+00
. ©0E+00
. ©0E+00
. ©0E+00
. ©0E+00
. ©0E+00
. ©0E+00
. ©0E+00
. ©0E+00
. 90E+00

33
09
98
99
12
38
75
25
86
58
42
36
42
58
84
21
67
23
88
00

Y

OO OO0 OOOOOOOO®

= 1151.

52 slices

Tie
Force
Norm

Lbs

.00E+00
.O0E+00
.00E+00
.O0E+00
.00E+00
.O0E+00
.00E+00
.O0E+00
.00E+00
.O0E+00
.00E+00
.O0E+00
.00E+00

3

OO 0O O0OOOOOOOOOO®

and Radius,

Tie

Force

Tan
Lbs

. 00E+00
. O0E+00
. 00E+00
. O0E+00
. 00E+00
. O0E+00
. 00E+00
. O0E+00
. 00E+00
. O0E+00
.©0E+00
. O0E+00
. 00E+00

OO OO OOODOOOOOO®

185.0
Earthquake

Force
Hor Ver
Lbs Lbs
.00E+00 O.00E+00
.00E+00 0O.00E+00
.00E+00 O.00E+00
.00E+00 0O.00E+00
.00E+00 O.00E+00
.00E+00 0O.00E+00
.00E+00 O.00E+00
.00E+00 0O.00E+00
.00E+00 O.00E+00
.00E+00 0O.00E+00
.00E+00 O.00E+00
.00E+00 0O.00E+00
.00E+00 O.00E+00

Su

OO0 OO OOOOOOOO®

rcharge
Load
Lbs

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00



w

w
PwwowwowwwoeoprppppRrNOP_RPPPANNOPARPAPARPWERPRPRWEAERSEPEPANMNMDWUW
O P WNIOANNOUOUNNORNOOWNWMNUUOON PM_MNNNOPMPMPOIONMOLOLLOOR OO
OO0 OO0 OOOOOOOOOGOOOG

.95E+04
.59E+04
.45E+04
.11E+05
.12E+05
.13E+05
.13E+05
.90E+04
.45E+04
.40E+04
.10E+05
.15E+05
.15E+05
.16E+05
.15E+05
.72E+03
.90E+04
.72E+04
.16E+05
.17E+05
.17E+05
.17E+05
.88E+03
.88E+04
.67E+04
.15E+05
.14E+05
.12E+05
.64E+03
.10E+05
.97E+04
.68E+04
.15E+04
.66E+04
.48E+04
.22E+03
.28E+04
.13E+04
.72E+02

OO0 OO0 OOEDIIOODOEOOOIEOOOOOOOOGOOOS

.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00

O 000D OIOOOOOOOOOGOOOS

.00E+00
. ©0E+00
.O0E+00
. ©0E+00
.00E+00
. ©0E+00
.00E+00
. 90E+00
.O0E+00
.©0E+00
.O0E+00
. ©0E+00
.00E+00
. ©0E+00
.O0E+00
. ©0E+00
.O0E+00
.©0E+00
.O0E+00
. ©0E+00
.00E+00
. ©0E+00
.O0E+00
.©0E+00
.O0E+00
. 90E+00
.O0E+00
. ©0E+00
.O0E+00
. ©0E+00
.O0E+00
. ©0E+00
.00E+00
. ©0E+00
.00E+00
. 90E+00
.00E+00
. ©0E+00
.O0E+00

O OO0 OOEDIIOLDEOLOOIOOOOOOOOGOOG

Failure Surface Specified By 39

Poi
No

N

nt

X-Surf
ft.

25.00
29.75
34.54

Y-Surf
ft.

972.46
970.88
969.47

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

OO0 000D OIOOOOOOOOOGOOOG

.O0E+00
. 00E+00
.O0E+00
.©0E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00
. 00E+00
.O0E+00

(ORI R RO RN OB R RO BB RN R RO RO R RE ORI RN RO RO RN R OB RO B RO RN ORI RE O BN RO RO RN RO R ]

Coordinate Points

.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.00E+00
.©0E+00
.00E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.00E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.00E+00
.©0E+00
.00E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.O0E+00
.©0E+00
.00E+00
.©0E+00
.00E+00

O OO0 OOEDIIOOIEDOEOOOLIEOOOOOOOOOGOOOS

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.©0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

OO0 OO0

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00



4 39.38 968.23
5 44 .27 967.15
6 49.18 966.24
7 54.13 965.50
8 59.10 964.93
9 64.08 964.53
10 69.07 964.30
11 74.07 964.24
12 79.07 964.36
13 84.06 964.65
14 89.04 965.11
15 94.00 965.74
16 98.94 966.54
17 103.84 967.51
18 108.71 968.64
19 113.54 969.95
20 118.32 971.42
21 123.04 973.05
22 127.71 974.85
23 132.31 976.80
24 136.85 978.91
25 141.30 981.18
26 145.68 983.60
27 149.97 986.16
28 154.17 988.87
29 158.27 991.73
30 162.28 994.73
31 166.18 997.86
32 169.97 1001.12
33 173.64 1004 .51
34 177.19 1008.03
35 180.63 1011.66
36 183.93 1015.41
37 187.11 1019.28
38 190.15 1023.25
39 192.09 1025.98
Circle Center At X = 73.2 ; Y = 1109.7 and Radius, 145.4

Failure Surface Specified By 44 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.



1 25.00 972.46
2 29.89 971.43
3 34.81 970.51
4 39.74 969.70
5 44.69 969.01
6 49.66 968.43
7 54.64 967.97
8 59.63 967.63
9 64.62 967.40
10 69.62 967.29
11 74.62 967.30
12 79.62 967.42
13 84.61 967.66
14 89.60 968.01
15 94.58 968.49
16 99.54 969.07
17 104.50 969.77
18 109.43 970.59
19 114.34 971.52
20 119.23 972.57
21 124.09 973.73
22 128.93 975.00
23 133.73 976.38
24 138.50 977 .88
25 143.24 979.49
26 147 .94 981.20
27 152.59 983.03
28 157.20 984.96
29 161.77 987.00
30 166.28 989.15
31 170.75 991.40
32 175.16 993.75
33 179.51 996.21
34 183.81 998.76
35 188.05 1001.42
36 192.22 1004.17
37 196.33 1007.02
38 200.37 1009.97
39 204.34 1013.01
40 208.24 1016.14
41 212.07 1019.36
42 215.82 1022.66
43 219.49 1026.06
44 221.49 1028.00
Circle Center At X = 71.9 ; Y = 1182.1 and Radius, 214.8



Failure Surface Specified By 46 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 0.00 973.30
2 4.84 972.04
3 9.71 970.90
4 14.60 969.87
5 19.52 968.96
6 24.45 968.17
7 29.41 967.50
8 34.38 966.95
9 39.36 966.52
10 44 .35 966.21
11 49.35 966.02
12 54.35 965.95
13 59.35 966.00
14 64.34 966.17
15 69.33 966.46
16 74.32 966.87
17 79.29 967.40
18 84.25 968.05
19 89.19 968.82
20 94.11 969.71
21 99.01 970.71
22 103.88 971.83
23 108.72 973.07
24 113.54 974 .43
25 118.31 975.90
26 123.06 977 .49
27 127.76 979.19
28 132.42 981.00
29 137.03 982.92
30 141.60 984.96
31 146.12 987.10
32 150.58 989.35
33 154.99 991.71
34 159.34 994.18
35 163.63 996.75
36 167.86 999.42
37 172.02 1002.19
38 176.11 1005.06
39 180.14 1008.03
40 184.09 1011.09

41 187.96 1014.25



42 191.76 1017.50

43 195.48 1020.84
44 199.12 1024.27
45 202.67 1027.79
46 202.88 1028.00
Circle Center At X = 54.8 ; Y = 1173.7 and Radius, 207.7

Failure Surface Specified By 40 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 37.50 970.85
2 42.01 968.69
3 46.60 966.72
4 51.28 964.95
5 56.02 963.37
6 60.83 962.00
7 65.69 960.83
8 70.60 959.87
9 75.54 959.11
10 80.51 958.57
11 85.50 958.24
12 90.50 958.11
13 95.50 958.20
14 100.49 958.50
15 105.46 959.02
16 110.41 959.74
17 115.32 960.67
18 120.19 961.80
19 125.01 963.15
20 129.76 964.69
21 134.45 966.44
22 139.06 968.38
23 143.58 970.51
24 148.01 972.83
25 152.33 975.34
26 156.55 978.03
27 160.65 980.90
28 164.62 983.93
29 168.46 987.14

30 172.16 990.50



31
32
33
34
35
36
37
38
39
40

175.
179.
182.
185.
188.
191.
193.
196.
198.
198.

Circle Center At

%k %k %k

72
12

1.826

994.

997.
1001.
1005.
1009.
1013.
1017.
1022.
1026.
1027.

* %k %k

01
67
47
41
47
66
95
35
85
63

;Y

Failure Surface Specified By 47

Point
No.

VLoOoNOTUTE WN PR

X-Surf
ft.

12.
17.
22,
27.
32.
37.
41.
46.
51.
56.
61.
66.
71.
76.
81.
86.
91.
96.
101.
106.
111.
116.
121.
126.
131.
135.

50
36
24
14
o7
o1
97
94
92
91
91
91
91
90
90
89
87
83
79
73
64
54
42
27
09
88

Y-Surf
ft.

972.
971.
970.
969.
968.
968.
967.
966.
966.
966.
965.
965.
965.
965.
966.
966.
966.
967.
968.
968.
969.
970.
971.
973.
974.
975.

88
69
61
63
77
o1
37
83
40
08
88
78
80
92
16
50
96
53
20
99
88
88
99
21
54
97

= 1076.3 and Radius,

Coordinate Points

118.2



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

140.
145.
150.
154.
159.
163.
168.
172.
177.
181.
185.
190.
194.
198.
202.
206.
210.
214.
218.
221.
224.

Circle Center At

%k k

64
36
05
69
30
86
37
83
25
61
91
16
35
48
54
54
47
33
12
84
54

1.838

977.
979.
980.
982.
984.
986.
988.
991.
993.
995.
998.
1001.
1003.
1006.
1009.
1012.
1015.
1018.
1022.
1025.
1028.

k% %k

50
15
89
74
69
74
89
15
50
94
48
12
85
67
59
59
68
85
11
46
00

;Y

Failure Surface Specified By 45

Point
No.

VWoOoONOTUTE WN PR

X-Surf
ft.

25,
29.
34,
39.
44,
49.
54,
59.
64.
69.
74.
79.
84.
89.

00
77
58
43
31
21
14
10
06
05
04
03
03
03

Y-Surf
ft.

972.
970.
969.
968.
967.
966.
965.
964.
964.
963.
963.
963.
963.
963.

46
97
61
38
28
31
48
78
22
79
50
34
31
43

= 1191.9 and Radius,

Coordinate Points

226.1



15 94.03 963.68

16 99.01 964.06
17 103.98 964.58
18 108.94 965.23
19 113.88 966.02
20 118.79 966.94
21 123.68 967.99
22 128.54 969.18
23 133.36 970.49
24 138.15 971.94
25 142.89 973.52
26 147.59 975.22
27 152.25 977 .05
28 156.85 979.01
29 161.39 981.09
30 165.88 983.29
31 170.31 985.62
32 174.67 988.06
33 178.97 990.62
34 183.19 993.30
35 187.34 996.09
36 191.41 998.99
37 195.40 1002 .00
38 199.31 1005.12
39 203.14 1008.34
40 206.87 1011.66
41 210.51 1015.09
42 214.06 1018.61
43 217.52 1022.23
44 220.87 1025.94
45 222.63 1028.00
Circle Center At X = 82.4 ; Y = 1147.8 and Radius, 184.5

Failure Surface Specified By 43 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 37.50 970.85
2 42.22 969.21
3 46.99 967.71
4 51.81 966.36
5 56.66 965.16



6 61.55 964.11
7 66.47 963.21
8 71.41 962.46
9 76.38 961.87
10 81.36 961.43
11 86.35 961.15
12 91.35 961.01
13 96.35 961.04
14 101.34 961.22
15 106.33 961.55
16 111.31 962.03
17 116.27 962.67
18 121.20 963.47
19 126.11 964.41
20 130.99 965.51
21 135.83 966.76
22 140.64 968.15
23 145.39 969.69
24 150.10 971.38
25 154.75 973.22
26 159.34 975.19
27 163.87 977.31
28 168.33 979.57
29 172.72 981.96
30 177.04 984.49
31 181.27 987.15
32 185.42 989.94
33 189.48 992.86
34 193.45 995.90
35 197.32 999.06
36 201.09 1002.34
37 204.77 1005.74
38 208.33 1009.25
39 211.78 1012.86
40 215.12 1016.58
41 218.35 1020.40
42 221.45 1024 .32
43 224.18 1028.00
Circle Center At X = 93.1 ; Y = 1122.8 and Radius, 161.8

Failure Surface Specified By 41 Coordinate Points



Point X-Surf Y-Surf

No. ft. ft.
1 50.00 969.25
2 54.71 967.57
3 59.47 966.05
4 64.29 964.71
5 69.15 963.53
6 74.05 962.52
7 78.97 961.68
8 83.93 961.02
9 88.91 960.52

10 93.90 960.21

11 98.89 960.06

12 103.89 960.10

13 108.89 960.30

14 113.88 960.68

15 118.84 961.24

16 123.79 961.96

17 128.71 962.86

18 133.59 963.93

19 138.44 965.18

20 143.23 966.58

21 147.98 968.16

22 152.67 969.90

23 157.29 971.80

24 161.85 973.87

25 166.33 976.09

26 170.73 978.46

27 175.04 980.99

28 179.26 983.67

29 183.39 986.49

30 187.41 989.45

31 191.33 992.56

32 195.14 995.80

33 198.84 999.17

34 202.41 1002.66

35 205.86 1006.28

36 209.18 1010.02

37 212.37 1013.87

38 215.42 1017.83

39 218.34 1021.90

40 221.11 1026.06

41 222.30 1028.00

Circle Center At X = 100.5 ; Y = 1103.3 and Radius, 143.2



Failure Surface Specified By 43 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 25.00 972.46
2 29.46 970.19
3 33.99 968.09
4 38.61 966.17
5 43.30 964.43
6 48.05 962.86
7 52.85 961.48
8 57.71 960.29
9 62.60 959,28
10 67.54 958.46
11 72.50 957.83
12 77 .48 957.39
13 82.47 957.14
14 87.47 957.08
15 92.47 957.21
16 97.46 957.54
17 102.43 958.05
18 107.38 958.76
19 112.30 959.65
20 117.18 960.73
21 122.02 962.00
22 126.80 963.45
23 131.53 965.09
24 136.19 966.90
25 140.77 968.89
26 145.28 971.06
27 149.70 973.39
28 154.03 975.89
29 158.26 978.56
30 162.38 981.39
31 166.40 984.37
32 170.29 987.51
33 174.06 990.79
34 177.71 994.21
35 181.22 997.77
36 184.59 1001.46
37 187.82 1005.28
38 190.90 1009.22
39 193.82 1013.28
40 196.59 1017.44
41 199.20 1021.71

42 201.64 1026.07



43 202.63 1028.00

Circle Center At X = 86.5 ; Y = 1087.6 and Radius, 130.6
Y A X I S F T

0.00 226.16 452.32 678.48 904.64 1130.80

226.16 + xRk

A 452.32 +

X 678.48 +

I 904.64 +

S 1130.80 +



1356.96

F 1583.12

T 1809.28



Vertical Coordinate

SECTION 4

I I I I I I I
Factor of Safety = 1.460, X =46.49, Y =1241.32, R=278.15
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SECTION 4


STABLPro for Windows, Version 2015.4.5

Upgraded from:
FHWA-PCSTABLE

Serial Number : 179981068
--Slope Stability Analysis--

Simplified Janbu, Simplified Bishop
or Spencer Method of Slices

This program is licensed to :

GeoTest, Inc.
West Allis, WI, USA

Path to file locations : C:\Ensoft\Hartland Quarry\

Name of input data file : Hartland Quarry - Section 4c.sl4d
Name of output file : Hartland Quarry - Section 4c.sl4o
Name of plot output file : Hartland Quarry - Section 4c.sl4dp

Date: September 05, 2023 Time: 14:07:39

PROBLEM DESCRIPTION Section 4c - After Grading

BOUNDARY COORDINATES
9 Top Boundaries

12 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. ft. ft. ft. ft. Below Bnd



1 0.00 964.00 25.00 964.00 4
2 25.00 964.00 50.00 966.38 4
3 50.00 966.38 75.00 967.48 4
4 75.00 967.48 100.00 970.99 4
5 100.00 970.99 125.00 975.42 4
6 125.00 975.42 150.00 989.75 2
7 150.00 989.75 175.00 1005.66 3
8 175.00 1005.66 200.00 1026.34 1
9 200.00 1026.34 225.00 1027.00 1
10 175.00 1005.66 225.00 1011.00 3
11 150.00 989.75 225.00 985.00 2
12 125.00 975.42 225.00 976.00 4

ISOTROPIC SOIL PARAMETERS

4 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. pcf pct pst (deg) Param. pst No.
1 130.0 0.0 0.0 30.0 0.00 0.0 (%]
2 135.0 0.0 0.0 32.0 0.00 0.0 (%]
3 140.0 0.0 0.0 33.0 0.00 0.0 (%]
4 145.0 0.0 0.0 35.0 0.00 0.0 (%]

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

50 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 5 Points Equally Spaced

Along The Ground Surface Between X = 0.00 ft.
and X = 50.00 ft.

Each Surface Terminates Between X = 175.00 ft.
and X = 225.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation



At Which A Surface Extends Is Y =900.00 ft.

5.00 ft. Line Segments Define Each Trial Failure Surface.

Restrictions Have Been Imposed Upon The Angle Of Initiation.
The Angle Has Been Restricted Between The Angles Of -45.0
And 0.0 deg.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Janbu Method * *

Failure Surface Specified By 44 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 25.00 964.00
2 29.99 963.66
3 34.98 963.41
4 39.98 963.25
5 44 .98 963.17
6 49.98 963.19
7 54.98 963.30
8 59.97 963.50
9 64.97 963.78
10 69.95 964.16
11 74.93 964.63
12 79.90 965.18
13 84.86 965.83
14 89.80 966.56
15 94.73 967.39
16 99.65 968.30
17 104.55 969.30
18 109.43 970.39
19 114.29 971.56
20 119.13 972.82
21 123.94 974.17
22 128.73 975.61

23 133.49 977.13
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.00E+00
32
.00E+00
33
.00E+00
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.00E+00
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Failure Surface Specified By 42
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Point X-Surf Y-Surf

No. ft. ft.
1 37.50 965.19
2 42.39 964.16
3 47.31 963.26
4 52.25 962.50
5 57.21 961.87
6 62.19 961.38
7 67.18 961.02
8 72.17 960.80
9 77.17 960.71

10 82.17 960.76

11 87.17 960.95

12 92.16 961.27

13 97.14 961.73

14 102.10 962.32

15 107.05 963.05

16 111.97 963.92

17 116.87 964.91

18 121.74 966.04

19 126.58 967.31

20 131.38 968.70

21 136.14 970.23

22 140.86 971.88

23 145.53 973.66

24 150.16 975.57

25 154.72 977.60

26 159.24 979.76

27 163.69 982.03

28 168.07 984.43

29 172.39 986.95

30 176.64 989.59

31 180.82 992.33

32 184.92 995.20

33 188.94 998.17

34 192.88 1001.25

35 196.73 1004.44

36 200.50 1007.73

37 204.17 1011.12

38 207.75 1014.61

39 211.23 1018.20

40 214.62 1021.88

41 217.90 1025.65

42 218.88 1026.84

Circle Center At X = 77.8 ; Y = 1144.2 and Radius, 183.5



Failure Surface Specified By 46 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 12.50 964.00
2 17.46 963.39
3 22.44 962.88
4 27 .42 962.46
5 32.41 962.14
6 37.40 961.91
7 42.40 961.77
8 47 .40 961.74
9 52.40 961.79
10 57.40 961.95
11 62.39 962.19
12 67.38 962.53
13 72.36 962.97
14 77 .33 963.50
15 82.29 964.13
16 87.24 964.85
17 92.18 965.67
18 97.09 966.58
19 101.99 967.58
20 106.87 968.67
21 111.73 969.86
22 116.56 971.14
23 121.37 972.51
24 126.15 973.98
25 130.90 975.53
26 135.62 977.17
27 140.31 978.91
28 144.97 980.73
29 149.59 982.64
30 154.17 984.64
31 158.72 986.73
32 163.22 988.90
33 167.68 991.16
34 172.10 993.50
35 176.47 995.92
36 180.80 998.43
37 185.07 1001.02
38 189.30 1003.69
39 193.47 1006.44

40 197.60 1009.27



41
42
43
44
45
46

201.
205.
209.
213.
217.
220.

Circle Center At

66
68
63
52
36
00
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46.9
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17
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36
57
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Failure Surface Specified By 41

Point X-Surf
No. ft.
1 50.00
2 54.71
3 59.47
4 64.29
5 69.15
6 74.05
7 78.98
8 83.93
9 88.91
10 93.90
11 98.90
12 103.90
13 108.89
14 113.88
15 118.85
16 123.79
17 128.71
18 133.59
19 138.43
20 143.22
21 147 .97
22 152.65
23 157.27
24 161.82
25 166.29
26 170.68
27 174.99
28 179.20
29 183.32
30 187.33

Y-Surf
ft.

966.
964.
963.
961.
960.
959.
958.
958.
957.
957.
957.
957.
957.
957.
958.
959.
960.
961.
962.

963
965

967.
969.
971.
973.

975

978.
981.

983

986.

38
70
18
84
66
65
82
16
67
36
22
26
48
86
43
16
o7
15
41
.83
.41
17
08
16
39
.78
32
02
.85
83

= 1224.3 and Radius,

Coordinate Points

262.6



31 191.24 989.95

32 195.04 993.21
33 198.72 996.59
34 202.28 1000.10
35 205.71 1003.74
36 209.01 1007.49
37 212.18 1011.35
38 215.22 1015.33
39 218.11 1019.41
40 220.86 1023.59
41 222.90 1026.94

Circle Center At X = 100.3 ; Y = 1099.9 and Radius, 142.7

Failure Surface Specified By 43 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 25.00 964.00
2 29.94 963.22
3 34.90 962.56
4 39.87 962.02
5 44 .85 961.60
6 49.84 961.30
7 54.84 961.12
8 59.84 961.05
9 64.84 961.11
10 69.83 961.29
11 74.82 961.59
12 79.81 962.00
13 84.78 962.54
14 89.73 963.20
15 94.67 963.97
16 99.59 964.86
17 104 .49 965.87
18 109.36 967.00
19 114.20 968.24
20 119.02 969.60
21 123.79 971.08
22 128.53 972.67
23 133.24 974 .37

24 137.89 976.18



25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

142.
147.
151.
156.
160.
164.
169.
173.
177.
181.
185.
189.
193.
197.
200.
204.
208.
211.
211.

Circle Center At

Hokk 1.713

978.
980.
982.
984.
986.
989.
991.
994.
997.
1000.
1003.
1006.
1009.
1012.
l1016.
1019.
1022.
1026.
1026.

* % %k

11
15
29
54
90
37
93
60
37
24
21
27
43
68
01
44
95
55
65

;Y

1169.5

and Radius,

Failure Surface Specified By 44 Coordinate Points

Point X-Surf
No. ft.
1 37.50
2 42.22
3 46.99
4 51.81
5 56.67
6 61.56
7 66.48
8 71.42
9 76.39
10 81.37
11 86.37
12 91.37
13 96.37
14 101.36
15 106.35
16 111.32
17 116.27

Y-Surf
ft.

965.
963.
962.
960.
959.
958.
957.
956.
956.
.88
955.
955.
955.
.81
956.
956.
957.

955

955

19
54
05
71
51
48
59
87
30

63
53
59

18
71
40

208.4



18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

121.
126.
130.
135.
140.
145.
149.
154.
159.
163.
168.
172.
176.
180.
184.
188.
192.
196.
200.
203.
207.
210.
214.
217.
220.
223.
224.

Circle Center At

Hkk 1.763

958.
959.
960.
961.
963.
964.
966.
968.
970.
972.
.01
977.
980.
982.
.70
988.
991.
.07

998.
lo001.
1005.
1009.
.00
1016.
1020.
.00

975

985

995

1013

1025

1026.

* %k %k

25
25
40
71
16
77
53
44
48
68

48
09
83

70
82

43
91
50
20

91
91

98

;Y

Failure Surface Specified By 40

Point
No.

coNOUVT A WNER

X-Surf

ft.

50.
54.
59.
.71
68.
73.
78.
.00

63

83

00
48
05

44
24
09

Y-Surf
ft.

966.
964.
962.
960.
958.
957.
956.
955.

38
15
13
31
69
29
10
13

= 1113.9 and Radius,

Coordinate Points

158.4



9 87.94 954.37

10 92.91 953.84
11 97.90 953.52
12 102.90 953.43
13 107.90 953.56
14 112.89 953.90
15 117.85 954.47
16 122.79 955.26
17 127.69 956.27
18 132.54 957.49
19 137.33 958.92
20 142.05 960.57
21 146.69 962.42
22 151.25 964.47
23 155.71 966.73
24 160.07 969.18
25 164.32 971.82
26 168.44 974.65
27 172.44 977.65
28 176.30 980.83
29 180.01 984.18
30 183.57 987.69
31 186.98 991.35
32 190.21 995.16
33 193.28 999.11
34 196.17 1003.19
35 198.87 1007.40
36 201.39 1011.72
37 203.71 1016.15
38 205.84 1020.67
39 207.76 1025.29
40 208.22 1026.56

Circle Center At X = 102.5 ; Y = 1066.4 and Radius, 113.0

Failure Surface Specified By 43 Coordinate Points

Point X-Surf Y-Surf
No. ft. ft.
1 50.00 966.38
2 54.45 964.10
3 58.99 962.00
4 63.61 960.08



5 68.30 958.35

6 73.05 956.81

7 77.87 955.45

8 82.73 954.29

9 87.63 953.32
10 92.57 952.55
11 97.54 951.97
12 102.53 951.60
13 107.52 951.42
14 112.52 951.44
15 117.52 951.65
16 122.50 952.07
17 127.46 952.68
18 132.40 953.50
19 137.29 954.50
20 142.15 955.70
21 146.95 957.09
22 151.69 958.68
23 156.37 960.45
24 160.97 962.40
25 165.49 964.53
26 169.93 966.85
27 174.26 969.33
28 178.50 971.99
29 182.63 974.82
30 186.64 977.80
31 190.53 980.94
32 194.29 984.24
33 197.91 987.68
34 201.40 991.26
35 204.74 994.98
36 207.93 998.83
37 210.97 1002.80
38 213.85 1006.89
39 216.56 1011.09
40 219.10 1015.40
41 221.47 1019.80
42 223.66 1024.30
43 224.85 1027.00

Circle Center At X = 109.5 ; Y = 1077.2 and Radius, 125.8

Failure Surface Specified By 48 Coordinate Points



Point X-Surf Y-Surf

No ft. ft
1 12.50 964.00
2 17.26 962.48
3 22.07 961.09
4 26.90 959.83
5 31.77 958.69
6 36.67 957.68
7 41.59 956.81
8 46.54 956.06
9 51.50 955.45
10 56.48 954.97
11 61.47 954.62
12 66.46 954.41
13 71.46 954.32
14 76.46 954.37
15 81.46 954.55
16 86.45 954.87
17 91.43 955.31
18 96.39 955.89
19 101.34 956.60
20 106.27 957.44
21 111.18 958.41
22 116.05 959.52
23 120.90 960.75
24 125.71 962.10
25 130.49 963.59
26 135.22 965.20
27 139.91 966.94
28 144.55 968.80
29 149.14 970.78
30 153.67 972.89
31 158.15 975.11
32 162.57 977.45
33 166.92 979.91
34 171.21 982.48
35 175.43 985.17
36 179.57 987.96
37 183.64 990.87
38 187.63 993.88
39 191.54 997.00
40 195.37 1000.22
41 199.11 1003.54
42 202.75 1006.96
43 206.31 1010.47
44 209.77 1014.08
45 213.14 1017.78

46 216.41 1021.56



47
48

Circle Center At X =

219.
220.

57
69

*kk 1.951

1025
1026

72.1

* %k

.44
.89

;Y

1142.7

and Radius,

Failure Surface Specified By 41 Coordinate Points

Point X-Surf
No. ft.
1 37.50
2 42.01
3 46.60
4 51.27
5 56.02
6 60.82
7 65.68
8 70.58
9 75.52
10 80.48
11 85.47
12 90.47
13 95.47
14 100.46
15 105.44
16 110.39
17 115.32
18 120.20
19 125.03
20 129.81
21 134.52
22 139.16
23 143.71
24 148.18
25 152.54
26 156.81
27 160.96
28 164.99
29 168.89
30 172.67
31 176.30
32 179.78
33 183.12
34 186.30

Y-Surf
ft.

965.

963

961.
959.
957.
956.
955.
954.
953.
952.
952.
952.
952.
952.

953

953.
954.
955.
956.
958.
960.
961.
964.
966.
968.
971.
974.
977.
980.

983

986.
990.
994.
998.

19
.03
05
27
68
30
11
13
35
77
40
25
29
55
.01
68
56
64
92
40
o7
94
01
26
69
30
09
05
17
.45
89
47
20
06

188.4



35 189.31 1002.05
36 192.16 1006.16
37 194.83 1010.39
38 197.32 1014.72
39 199.63 1019.15
40 201.76 1023.68
41 202.91 1026.42
Circle Center At X = 91.8 ; Y = 1072.6 and Radius, 120.3
Y A X I S F T
0.00 225.94 451.88 677.82 903.76  1129.70
X 0.00 +--------- L e Femmmmmmm- e o Ko +
- .9*
- 4%
- LA*
- L71*
- LA41%*
225.94 + *xk
A 451.88 +
X 677.82 +
I 903.76 +



1129.70

1355.64

1581.58

1807.52
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