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Mayor Bruce Snead

City of Manhattan, Kansas

City Hall, 1101 Poyntz Avenue
Manhattan, Kansas 66502-5497

RE: Manhattan Corporate Technology Park
Wildcat Creek Road and Technology Circle
Manhattan, Kansas
Job No. 2015102

Dear Mayor Snead and City Commissioners:

The City of Manhattan retained GeoSystems Engineering, Inc. to undertake a subsurface exploration of
the Manhattan Corporate Technology Park (MCTP). The main focus of the subsurface exploration was to
delineate areas where subsurface conditions could require atypical construction techniques or time frames
to develop buildings, parking lots and roads.

We are pleased to report that we have completed the assigned task. We have developed drawings and
other data allowing us to assign a constructability rating for the lots that remain to be developed at the
Corporate Technology Park.

The following report describes the methods used to collect and evaluate the subsurface data, and provides
drawings and maps that identify areas where problem soils and/or shallow groundwater conditions exist.
It also provides general geotechnical engineering recommendations for site preparation and foundation
design to deal with the soil and/or shallow groundwater conditions that are encountered.

The City of Manhattan and potential developers should recognize that the subsurface exploration and
general geotechnical engineering recommendations presented in this report are not intended as a substitute
for the more detailed subsurface exploration that would normally be required when an individual parcel or
building site is developed within the MCTP. Each prospective building site will have a unique set of
subsurface and groundwater conditions that must be individually addressed within the context of the
particular foundation loading conditions, site grading requirements and pavement traffic conditions of a
given project. Specific geotechnical engineering recommendations must be developed for each of the
remaining building sites.

1512 S.W. 41sT STREET * TOPEKA, KANSAS 66609
(785) 267-7131/7145 (Fax)
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This completes our current scope of services for this project. We would like to thank Mr. Scott Crain,
your City Engineer, for all the help and assistance that he provided. We appreciate the opportunity to be
of service to the City of Manhattan on this project. If you have any questions regarding this report or if we

can be of further service in any way, pleas;c?I Icontact us at your convenience.
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EXECUTIVE SUMMARY

The City of Manhattan retained GeoSystems Engineering, Inc. to undertake a subsurface exploration of
the Manhattan Corporate Technology Park (MCTP). The main focus of the subsurface exploration was to
delineate areas where subsurface conditions could require atypical construction techniques or time frames
to develop buildings, parking lots and roads.

The information obtained from the borings and other sources indicated that the MCTP site has areas that
are underlain by shallow groundwater and soil conditions that could impact site development. These areas
have been delineated on Figure 101 in Appendix A, which indicates a constructability rating for the
remaining lots in the MCTP development. As can be seen from the figure, the MCTP development has
been divided into areas that have been shaded in green, red and blue.

Green shaded areas have been assigned a high constructability rating. These are areas within the MCTP
development that are underlain by typical river valley and upland soil deposits that are not expected to
pose any special construction measures during development.

Areas shaded in red on Figure 101 were assigned a low constructability rating. In these areas, there was
evidence of soil and/or shallow groundwater conditions that may increase development costs or require a
longer construction period. Most of the lots that were assigned a low constructability rating were due to
shallow groundwater as opposed to problem soil conditions. For the areas with a low constructability
rating, the data indicates that dewatering in conjunction with soil stabilization, undercutting and/or
preloading of the onsite soils may be required to develop stable subgrades for support of building
foundations, floor slabs and pavement sections.

Blue shaded areas have been assigned an intermediate constructability rating and are indicative of those
areas that fall between high and low rated areas. These areas are not expected to have significant
groundwater problems or problems with soft, natural soils. Rather, most of these areas have been filled or
disturbed by previous site grading or construction. Site development in these areas may require more
extensive site preparation to develop subgrades that are suitable for support of building foundations, floor
slabs and pavements.

As can be seen from Figure 101, the vast majority of the MCTP site is not expected to require any special
construction techniques or extended time frames for development. Even the sites that have been assigned
a low constructability rating can be successfully developed with the aid of an experienced and
knowledgeable geotechnical engineer.
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Table T -2 : List of Documents Reviewed (Page 1 of 2)
Job No. 2015102
No. Description Date Souce
1 Soil Survey of Riley County and Part of Geary County, Kansas June 1975 USDA, Soil Conservation Service
2 Official Kansas Transportation Map 1991 - 1992 State of Kansas
3 Aerial Photo: ZA-5G-192 - Date of Photography: August 17, 1950
4  Aerial Photo: 30-507 - Date of Photography: March 1986 01.01.1989 Conley, Kight & Eckford, Inc.
5 Aerial Photo - Date of Photography: April 1995 04.10.2001 Schwab-Eaton, P.A.
6 City Commission Agenda Memo 08.31.2000 City of Manhattan
7 Drawing Page 1 - Boring Locations at MCTP* 08 /2000 City of Manhattan
8 Proposed Cessna Site. Preliminary soil investigation 10.24.1994 Wayne W. Williams
9 Baseline Soil and Groundwater Assessment, Proposed [MCTP] 01.21.1997 DPRA
10 Geotechnical Engineering Report. Project Tech 05.15.1998 Terracon
11 Soils Investigation For Western Wireless Site in MCTP 03.12.1999 ** R.M. Haynie & Associates
12 Wireless Building 04.07.1999 Donald M. Duncan
13 Geotechnical Engineering Report. Western Wireless Project 04.28.1999 Terracon
14  Soils Investigation For Corp. Drive Subgarde in [M]JCTP 01.13.2000 ** R.M. Haynie & Associates
15 Drawing: Preliminary Plat - MCTP - Unit 1 April 1998 Schwab-Eaton, P.A.
16 Drawing: Preliminary Plat - MCTP - Unit 2 Feb. 1999 BG Consultants, Inc.
17 Drawing: Preliminary Plat - MCTP - Unit 3 April 1999 BG Consultants, Inc.
18 Drawing: Preliminary Plat - MCTP - Unit 4 May 12, 1999 BG Consultants, Inc.
19 Drawing Set - MCTP - San. Sewer Improvements, Phase 2 July 26, 1999 BG Consultants, Inc.
Sheet 10of 18 Title Sheet
Sheet 2 Final Plat
Sheet 3 Project Location & Misc. Details
Sheet 41013 Plan and Profile Sheet Sewer
Sheet 14 to 16 Plan and Profile Sheet Force Main
Sheet 17 Sanitary Sewer Construction Details
Sheet 18 Pump Station
20 Drawing Set - MCTP - Street, Storm & San. Sewer Improvements June 4, 1999 BG Consultants, Inc.
Sheet 10f13 Title Sheet
Sheet 2 Final Plat
Sheet 3 Plan and Profile Sheet
Sheet 4 Street Details
Sheet 5 Storm Sewer Construction Details
Sheet 6 Inlet and Manhole Details
Sheet 7to 11 Cross Sections all missing
Sheet 12 Plan and Profile Sheet missing
Sheet 13 Sanitary Sewer Construction Details missing
* MCTP = Manhattan Corporate Technology Park
** approximate
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TableT-2 :

List of Documents Reviewed (Page 2 of 2)

Job No. 2015102

No. Description Date Source

21 Drawing Set - MCTP* - Street & Storm Drainage Improvements Dec. 10, 1999 BG Consultants, Inc.
Sheet 1 of 61 Title Sheet
Sheet 2 Final Plat
Sheet 3 Project Location Map & Summary of Quantities
Sheet 4to 6 Street Plan and Profile Sheets
Sheet 7t029 Street Cross Sections all missing
Sheet 30to 31 Line A - Plan and Profile Sheets
Sheet 32to 35 Line A - Cross Sections all missing
Sheet 36 Line B - Plan and Profile Sheets
Sheet 37 Line C - Plan and Profile Sheets
Sheet 38 to 40 Line C - Cross Sections all missing
Sheet 41 Line D - Plan and Profile Sheets
Sheet 42 to 43 Berm - Plan and Profile Sheets
Sheet 44 to 55 Cross Sections all missing
Sheet 56 Street Detail Sheet
Sheet 57 Sidewalk Details
Sheet 58 Storm Sewer Construction Detail
Sheet 59 Ditch Inlet, Type 1
Sheet 60 Reinforced Concrete Manhole
Sheet 61 Elliptical Pipe Detail

22 Drawing Set - MCTP - Water Utility Extension - Phase 1 June 1999 Schwab-Eaton, P.A.
R1 (of 8) Title Sheet
R2 to R8 Plan & Profile

23 Drawing Set - Project Tech - Street Improvements 04.13.1998 City of Manhattan
Sheet 10of6 Title Sheet
Sheet 2 Plan & Profile
Sheet 3 Details
Sheet 4to5 Cross-Sections
Sheet 6 Site Grading Cross-Sections

24 Boring Log - MCTP 04.19.2001 Schwab-Eaton, P.A.

* MCTP = Manhattan Corporate Technology Park
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SUBSURFACE EXPLORATION AND GEOTECHNICAL REPORT
MANHATTAN CORPORATE TECHNOLOGY PARK
WILDCAT CREEK AND TECHNOLOGY CIRCLE
MANHATTAN, KANSAS

Job No. 2015102
April 27, 2001

INTRODUCTION

GeoSystems has completed the subsurface exploration and geotechnical engineering services that were
requested for the Manhattan Corporate Technology Park (MCTP). The purpose of the subsurface
exploration was to delineate areas within the MCTP site where subsurface conditions could require

atypical construction techniques or time frames to develop buildings, parking lots and roads.

Because the MCTP was a relatively large development, encompassing more than 200 acres, our approach
to developing comprehensive information on the site subsurface and groundwater conditions relied on the
following facets.

1. A thorough review of existing subsurface information obtained from boring logs and
geotechnical reports developed by others; notes and other written or oral information from City
Inspectors and Contractors that have previously worked at the site.

2. An examination of existing geologic maps, USDA soil survey maps and aerial photographs of the
site to identify areas where former stream channels and/or other isolated geologic features may
exist.

3. Subsurface exploration work carried out by GeoSystems to develop additional information on
subsurface conditions in key areas identified by our review of the existing information. This
included sixty (60) exploratory test borings and the installation of nine (9) permanent
piezometers to allow long term monitoring of groundwater levels.

® GeoSystems
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BACKGROUND INFORMATION

We understand that the approximately 200-acre Manhattan Corporate Technology Park (MCTP) site was
purchased by the City of Manhattan in the mid 1990's. The streets, sewers, drainage channels and other
infrastructure were essentially completed in the latter part of 2000, with final grading and completion of

some of the open channel drainageways continuing into the early part of 2001.

It is understood that shallow groundwater and unstable soils were initially encountered during the
construction of the northern half of Corporate Drive. These conditions resulted in additional construction
expense and time delays in completing the work. It is further understood that shallow groundwater and
unstable soils were encountered during the preliminary site grading work of Lot 4, which was being
developed for the Western Wireless building. Lot 4 was ultimately abandoned by Western Wireless, who
chose instead to locate their building on Lot 28 in the MCTP.

SUBSURFACE EXPLORATION PROCEDURES

The planning for the subsurface exploration work began with a thorough review of the available
subsurface information developed by others, as well as an examination of soil survey maps developed by
US Department of Agriculture, aerial photographs from 1950, 1986 and 1995 and various plans,
topographic maps and other relevant information on the geology of the MCTP site. Table T-2 in
Appendix C lists the documents that were obtained and reviewed. This Appendix also lists a number of
figures that summarize the applicable findings and/or present other miscellaneous data.

The subsurface exploration for this project was conducted in two separate phases. The initial phase was
performed between February 6 and February 9, 2001 and consisted of twenty-five (25) borings. These
borings were generally drilled in areas where only a limited amount of subsurface data was available. The
information from this phase was used in conjunction with the data developed by others to gain an
understanding of the general geology and potential problem areas within the MCTP site. The second
phase of the exploration focused on obtaining subsurface and groundwater information in areas where

shallow groundwater and/or potentially problem subsurface conditions were identified from the previous
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borings and other data. The second phase of the subsurface was conducted between March 14 and 21,
2001 and consisted of thirty-five (35) borings, including the installation of nine (9) permanent piezometers
to allow long term monitoring of the groundwater table.

Figure 1 in Appendix B shows the approximate locations of the borings with reference to the existing City
Streets, Lot lines and boundary of the MCTP. The boring locations were initially established by
GeoSystems personnel. Following completion of the field work, the coordinates and surface elevations of
the borings were surveyed by Schwab-Eaton, P.A. This information is presented on the individual boring
logs, which are contained in Appendix B of this report.

The borings were performed with a truck-mounted, rotary drill rig using solid-stem augers to advance the
boreholes. Representative samples of the onsite soils were obtained at selected intervals using the Shelby
tube and split-barrel sampling procedures outlined in ASTM Specifications D-1587 and D-1586,
respectively. The Shelby tube sampling procedure utilizes a thin walled, steel tube with a sharp cutting
edge that is pushed hydraulically into the bottom of the boring to obtain relatively undisturbed samples of
cohesive or moderately cohesive soils. The split-barrel sampling procedure utilizes a standard 2-inch
O.D. split-barrel sampler that is driven into the bottom of the boring with a 140-pound hammer falling a
distance of 30 inches. The number of blows required to advance the sampler the last 12 inches of a
normal 18-inch penetration is recorded as the Standard Penetration Resistance Value (N). These "N"
values are indicated on the boring logs at the depth of occurrence and provide an indication of the
consistency of cohesive and moderately cohesive soils, and the relative density of sands and other granular
materials.

The soil samples were sealed and returned to our laboratory for further examination, classification and
testing. Boring records are presented in the Appendix of this report and include: soil descriptions,
consistency and relative density evaluations, boring depths, sampling intervals and observed groundwater
conditions. Conditions encountered in each of the test borings were monitored and recorded by a field
geologist. Field logs included visual classification of the materials encountered during drilling, as well as
drilling characteristics. Final boring logs are presented in Appendix B of this report and represent an
interpretation of the field logs combined with laboratory observation and testing of the samples.
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Piezometers were installed at selected boring locations, following completion of drilling and sampling
operations. Borings where piezometers were installed are denoted on Figure 1 (Appendix B), by having
the boring number underlined, i.e. B-47. Piezometers were installed at boring locations B-27, B-30, B-32,
B-35, B-37, B-41, B-43, B-47 and B-57. Details of screened length per piezometer and screened depth
are as indicated on the individual boring logs in Appendix B.

LABORATORY TESTING PROCEDURES

Unconfined compression, water content, and density tests were performed on representative portions of
the undisturbed samples obtained by the Shelby tube sampler. A calibrated hand penetrometer was used
to determine the approximate unconfined compressive strength when samples were deformed or of
insufficient size for performing an unconfined compression test. Moisture contents of the disturbed
samples obtained by the split-barrel sampler procedure were also determined. The results of the
laboratory tests are presented on the respective boring logs.

Atterberg Limits tests were conducted on representative samples of the soil types encountered across the
site. These tests provide information on the plasticity of the soil, which is a basis for soil classification
and for estimating the potential of soils to change volume with variations in moisture content. Results of

these tests are also indicated on the respective boring logs in Appendix B of this report.

As part of the testing program, the soil samples were classified by a geotechnical engineer using visual
and manual procedures outlined in ASTM D-2487 and D-2488. The descriptions of the soils indicated on
the boring logs are in accordance with the enclosed General Notes and the Unified Soil Classification
System. Estimated group symbols according to the Unified Soil Classification System are shown on the
boring logs. A brief description of this classification system is included in Appendix B of this report.

SITE CONDITIONS

The MCTP site is located west of the Manhattan Regional Airport, about 3.5 miles southwest of
Manhattan, Kansas on Highway K-18. The project site is bounded by Wildcat Creek Road on the west, an
existing single-family dwelling on the north, the Manhattan Regional Airport to the east, and an existing
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single-family residence to the south. The land west of Wildcat Creek Road is part of the Fort Riley
Military Reservation and is generally higher in elevation than the project site.

Prior to the mid 1990's, the MCTP site was predominantly undeveloped, agricultural land. Aerial
photographs from 1950, 1986 and 1995 indicated that most of the land was under cultivation, prior to the
MCTP development. At the present time, the areas east of Corporate Drive and Sykes Boulevard are
cultivated fields. A farmstead, consisting of a residential structure and other farm buildings, was located
on Lots 6 and 7 as late as the 1995 aerial photograph.

The general topographic features of the MCTP site are indicated by the contours shown on Figure 2,
which is contained in Appendix B of this report. Figure 2 was developed from the April 1999,
Preliminary Plat of MCTP - Unit 3, which was prepared by BG Consultants, Inc. The contours indicate
that the ground surface generally slopes downward from west to east. There was some rounding at the
ends of apparent ridges that form the terraces along the west side of the property. Existing grades in the
western half of the site are about 30 feet higher than the northeastern corner of the site, and about 45 feet
higher than the southeastern corner of the MCTP site.

To date, the majority of the MCTP site is undeveloped. As indicated by Figure 11 in Appendix C, Lots 2,
5 and 28 have been developed. This figure also indicates the presence of three visible drainage swales
over the southern part of the site, as well as an erosional feature, a wet area, and soil stockpiles and an area

where fill was observed to have been placed.

The area land around a detention pond near the northeastern corner of the site appears to be 5 to 6 feet
higher than the lower lying land to the east of the perimeter fence. It is understood that the detention pond
was excavated to its present level. There was also a large diameter drainage pipe that discharges into this
retention pond. The pipe appears to have the same alignment as the overlying earth covered drainage
swale. Hence, it appears that earth fill has been developed around and above the drainage pipe.
Additional berms were observed elsewhere on site.

Aerial photographs indicated that two small creeks previously flowed across the MCTP site. The creeks
have been captured at Wildcat Creek Road, and appear to flow underground through storm water pipes

& GeoSystems

- =
ENGI NEER)!I] NG I N C
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that were recently constructed as part of the MCTP site infrastructure development. It would seem that
the water from the former north creek is being transported via a storm pipe that daylights in a detention
area, located near the northeastern corner of the site. It is understood that the water from the former south
creek flows into the northern of the two concrete lined drainage channels, shown on Figure 11 in
Appendix C.

PHYSIOGRAPHY

It is often of interest, to identify to what extent the results of a subsurface investigation confirm earlier
published reports of surficial geology. According to the official Kansas Transportation Map of 1991-
1992, the site is located in the Flint Hills section of the Great Plains physiographic region of Kansas. The
Flint Hills region is a dissected area which has eroded into sedimentary deposits of the Permian Period.
During recent geologic history, the area has been mantled with wind deposited loess soils. The loess
mantle is relatively thin and in many areas, has been removed by erosion with residual soils being
encountered at the surface. Due to the degree of weathering, individual deposits are not always readily
discernable.

The Soil Survey of Riley County and Part of Geary County, Kansas, published by the US Department of
Agriculture, Soil Conservation Service in June 1975 (herein denoted as the USDA Survey), indicates on a
General Soil Map, that there are two Soil Associations on the project site. The lower lying area is
described as the Eudora-Haynie-Sarpy Association, which is defined as deep, nearly level silt loams, very
fine sandy loams, and loamy fine sands; on terraces and flood plains. The higher area is described as the
Smolan-Geary Association, and is defined as deep, gently sloping and sloping silt loams and silty clay
loams; on high terraces and uplands. The approximate boundary of these two units is shown on Figure 12
in Appendix C.

References to terraces are typically suggestive of past continental glaciation. According to other
published information, it is believed that the Kansas River, which flows just to the south and east of the
MCTP site, was approximately the southern terminus of a large continental glacier that once covered
much of the northern half of North America. Terraces typically formed along the sides of the glacier,

which would have been formed in either a lake or river environment. Hence the bedding pattern would be

& GeoSystems

b e =
ENGINEERINSG E NGE
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complex, consisting of finer grained sediments in the placid environment of a lake, and more complex
interbedding or interlayering in an environment of flowing water along the edge of the glacier. After the
glacier melted, there are the highlands at the edge of the former glacier that then undergo some slumping
and erosion and are mantled over time by wind blown loess deposits.

Within the present day river valleys, typical fluvial action continues to deposit soils consisting of
interbedded and interlayered gravel, sands, silts and clays. Gravel is deposited by a very fast flowing
river, while sand is deposited by somewhat slower moving water. Silts and clays, being very fine grained,
can be transported a considerable distance by slow moving waters or slack water where water velocity is
very low. Hence, the grain size deposited, is also an indication of the river levels and the velocity of the
water flow.

Indications that the subsurface conditions at the MCTP site may be complex, are confirmed by USDA
Soil Survey Sheet Number 30, which provides a more detailed breakdown of the soil types across the
MCTP site. The soil series identified on the survey map are defined by characteristics of the surificial
soils. The specific soil type within a given area is dependent upon a number of factors including parent
material, topography, groundwater conditions, and other factors that influence the profile of the surficial
soils. These characteristics provide insight as to subsurface conditions within a given area.

The approximate extent of the soil series identified is shown on Figure 13 in Appendix C. Briefly, there
appear to be five soil series present on the site. The low lying area over the southeastern quarter of the site
is defined as a "Ch" type which is defined as, Chase silty clay loam. A majority of the site is covered by
an "Re" type which is defined as, Reading silt loam, 1 to 3 percent slopes. The northwestern and the
southwestern quarters of the site are described as "Sn" and "Sm" types which are define respectively as
Smolan silt loam, 4 to 8 percent slopes and Smolan silt loam, 1 to 4 percent slopes. Around the middle
eighth of the western edge of the site is a lobe described as "Sm". Over a small portion of the southern
side of the property is an area described as "So" which is defined as, Smolan silty clay loam, 4 to 8 percent
slopes, eroded. The northeastern corner of the property is described as "Rd" which is described as
Reading silt loam, 0 to 1 percent slopes. As can be noted, the soil types pertain more to differentiation of
slope inclination than to different soil types. Also indicated on this document source, are intermittent
flows of the north and south creeks. Intermittent means that flow is not year around, but an occasional
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occurrence that dries up at some point in time during the course of a hot spring or summer period. The
north creek disappears approximately at the third point into the property, while the south creek extends
approximately to the halfway point.

Generally, loam describes a mixture of various diameters of soil particles, with clay being of the smallest
and finest size, then silt, and finally a sand size. Sand sizes are typically associated with free-draining
properties, while clay is very fine grained and poorly drained. Silt is an intermediate sized material.
Loam soils are as a rule easily erodible. This has been verified by the erosional feature located at the
northern center-point of the site as indicated by Figure 11 in Appendix C.

Subsurface Conditions

Specific subsurface conditions encountered at the boring locations are presented on the respective boring
logs (see Appendix B). A number of sections were generated to provide a graphic illustration of the
relevant soil types encountered in the borings. The general alignment of the following Sections 1 through
6 are indicated on Figure 3 in Appendix B. The stratification lines shown on the logs and sections

represent the approximate boundaries between soil types; in-situ, the transition may be gradual.

The subsurface conditions encountered at the MCTP site consisted of loess, terrace and alluvial deposits
that continued to the depths explored. In general, the soils that mantle the higher elevations of the site
consisted of loess, which are wind deposited soils. The majority of these soils were described as clayey
silts (CL/ML), lean clays (CL), lean to fat clays (CL/CH) and fat clay (CH), with trace amounts of fine
sand. The loess soils at this site have undergone a relatively long period of weathering, which has resulted
in significant higher clay contents and modification to the structure and texture of the silts and fine sands
that were originally deposited. Laboratory tests performed on samples of the loess indicated that most of

the loess soils were medium to stiff in consistency and of low to moderate plasticity.

A number of borings that were drilled in the transition area between the upland and valley floor,
encountered terrace deposits that were deposited along the sides of the valley during periods of glacial
activity. The terrace deposits at the MCTP site generally consist of silts, clays, sands, and clayey silts.

These soils generally have no continuity in their layering across a given area, due to the complex process
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of deposition along the edge of a glacier and subsequent erosion. The terrace deposits encountered on site,
consisted of interlayered units of lean clays (CL), lean to fat clays (CL/CH) and fat clay (CH), which
exhibited stiff to hard consistencies.

The alluvial soils at the MCTP site were generally confined to the lower elevations of the site, which are
predominately east of Corporate Drive and Sykes Boulevard. Alluvial soils generally have little or no
continuity in their layering across a given site, due to the complex process of erosion and deposition by the
river. Near surface soils are normally a combination of deposits deposited by slack water during flooding
and tend to be finer grained cohesive and moderately cohesive materials. There appeared to be a lobe of
coarser grained material, which extended up from the south through Lots 15, 14, 21, 22, 13 and 12. The
coarser grained materials were encountered below depths of 4 to 11 feet and appear to have been
deposited by faster flowing water. The material below this depth generally grades from sandy silts and
silty sands to medium to coarse sands and gravel near the bottom of the river channel.

It should be recognized that in a fluvial environment, abandoned channels and other features are often
present that may be filled with soft, highly plastic clays, organic silts and other cohesive soils. Although
these features were not encountered in the borings, and were not evident on the aerial photographs and
maps that were reviewed, these features exist in the Kansas River Valley and may underlie portions of the
MCTP site. One such buried former stream channel may have been encountered on Lot 4, during the
initial site grading work for the Western Wireless Building. One of the contractors that worked on the
project reported a channel-like feature of limited width that was filled with saturated, organic silts and
clays. A number of borings were drilled in this area, but we were not successful in identifying the location
of the buried channel.

Existing fill was encountered in a number of test borings. The fill was generally composed of local clay
soils that were probably placed to fill low-lying areas and/or to modify the grades next to the existing
streets when the MCTP site was initially developed. The thickness of the fill ranged from about 2 feet to
as much as 7 feet at the boring locations. Laboratory tests performed on samples of the fill indicated that

it was generally stiff to very stiff in consistency.
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Results of the Atterberg Limits tests performed on samples of the existing fill and natural clay soils
indicated that most of the soils at the MCTP site have low to moderate shrink-swell potential, with Liquid
Limits generally between 35 to 50 percent. High shrink-swell potential clays, having Liquid Limits in the
range of 50 to 67 percent, were encountered at some locations. Except for soils at discrete depths in some
borings, the moisture content of surficial soils (fill and natural soils) appeared to be within acceptable
ranges. Some of the soils encountered at depths of about 3 to 8 feet in Borings B-8, B-9, B-21, B-30 and
B-53, and at depths of 1 to 3 feet in Borings B-12 and B-14 were desiccated at the time the borings were
performed. Soils in a desiccated state generally have a higher potential for swelling.

GROUNDWATER OBSERVATIONS

Groundwater observations were made both during and after completion of drilling operations. The depths
to water are shown on the individual boring logs in Appendix B. Of the sixty borings that were drilled,
twenty-five (25) of the borings remained dry and no visible groundwater seepage was observed during
drilling or 24 hours after completion of the borings. The borings that remained dry included Borings B-9
through B-20, B-25, B-29, B-31 through B-34, B-50, B-52 B-54 through B-56, B-58 and B-60. Five of
the test borings (B-5, B-7, B-38, B-51, B-53) were dry after completion of drilling operation and had an
accumulation of groundwater when the 24-hour readings were obtained. The remaining borings encoun-
tered groundwater both during drilling and 24 hours after completion of the borings. Groundwater levels
ranged from about 3 to 24 feet below existing ground levels at these times.

To allow monitoring of groundwater levels over a longer period of time, GeoSystems installed nine
piezometers at selected locations within the MCTP site. The cohesive and moderately cohesive soils that
underlie the higher elevations of the MCTP site have relatively low permeabilities and observations over
an extended period of time is generally required to define long term groundwater conditions. The sands
and sandy soils that underlie the lower elevations generally have moderate to high permeabilities and the
short-term water observations most likely correspond to the regional groundwater table. Groundwater
levels obtained between March 21 and April 19, 2001 are recorded in Table T-1.

Figure 16 in Appendix C is a contour map of the groundwater conditions that existed at the MCTP site at
the time the field work was conducted. The contours were developed from groundwater information
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obtained from the borings. The contours clearly indicate the general location of the former north creek
that extended through the uplands to the river valley, through Lots 6, 7, 8 and 9. Although less well
defined, the contours also indicate the probable course of the former south creek, which apparently
extended through Lots 29, 28, 23 and 24 and 12.

TABLE T-1 PIEZOMETER WATER LEVELS

B-27 B-30 B-32 B-35 B-37 B-41 B-43 B-47 B-57
3/13/01 - 11.0 - - = - = s o
3/14/01 245 - Dry - 7.0 - - = -
3/19/01 - - - 11.0 - 6.0 - -- -
3/20/01 - - - - s == 4.0 - -
3/21/01 - - - - = — - 7.0 20.0
4/4/01 19.1 7.3 Dry 10.6 7.5 6.0 4.8 7.0 14.1
4/10/01 19.0 7.1 Dry 11.0 7.9 6.2 5.0 7.3 143
4/19/01 18.9 7.0 Dry 11.0 7.6 5.9 4.9 7.2 14.2

Groundwater levels are in feet. Dry indicates that no groundwater was observed.

Groundwater levels may fluctuate due to seasonal variations in rainfall, runoff, the level of the Kansas
River, as well as other factors that were not evident at the time the borings were performed. Groundwater
levels are generally higher in the spring and early summer months, when precipitation levels are greatest.
During the fall and winter months, groundwater levels normally decline.

& GeoSystems
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ANALYSIS AND RECOMMENDATIONS

Based on the information obtained from the borings and other sources, GeoSystems developed Figure 101
in Appendix A, which indicates the constructability rating for the remaining lots in the MCTP
development. As can be seen from the figure, the MCTP development has been divided into areas that
have been shaded in green, red and blue. Green shaded areas have been assigned a high constructability
rating, blue areas have been assigned an intermediate constructability rating and red shaded areas have
been assigned a low constructability rating. The following paragraphs provide an explanation of the
constructability ratings.

The areas that are shaded in green on Figure 101 were assigned a high constructability rating. In these
areas, there was no evidence of or shallow groundwater or subsurface conditions that would require
atypical construction techniques or time frames to develop buildings, parking lots and roads. For the areas
with a high constructability rating, the data indicates that office/warehouse type structures can generally
be supported on conventional shallow spread footings. Multi-story structures with column loads in excess
of 250 kips and/or buildings with very low settlement tolerances may have to be supported on other types
of foundations, such as piling or drilled piers.

The subsurface data also indicates that standard subgrade preparation methods can be used to develop
subgrades that would be suitable for support of building floor slabs and pavements in the high
constructability areas. Standard subgrade preparation would include stripping of topsoil, moisture
conditioning, recompaction and proofrolling of the subgrade prior to placement of structural fill and/or
construction of floor slabs and pavements. In areas where fat clays are present near finished floor levels,
standard subgrade preparation would also include undercutting of building areas to allow placement of 12
to 18 inches of select, low volume change material or stabilized soil below grade supported floor slabs.
Underdrains or other special measures to control groundwater levels would generally not be required in
areas assigned a high constructability rating. The soils encountered below any organic topsoil layers
would be suitable for use as structural fill.

Areas shaded in red on the Figure 101 were assigned a low constructability rating. In these areas, there

was evidence of subsurface conditions and/or shallow groundwater that may require atypical construction
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techniques and/or time frames to develop buildings, parking lots and roads. Most of the lots that were
assigned a low constructability rating had shallow groundwater, which could hamper site grading and
development of a suitable building pad. For the areas with a low constructability rating, the data indicates
that dewatering in conjunction with soil stabilization, undercutting and/or preloading of the onsite soils
may be required to develop stable subgrades for support of building foundations, floor slabs and pavement
sections. Sites located in the red shaded areas will require site-specific geotechnical reports that address
temporary dewatering requirements during construction as well as underdrains and/or other measures to
permanently lower groundwater levels in areas that will be impacted by the planned construction.

Buildings constructed in the red shaded areas could be supported on conventional spread footings, post-
tensioned slabs, piling and/or other foundation systems. The type of foundation best suited for a specific
site will depend on the magnitude of the foundation loads, type and configuration of the proposed
structure, finished grades and other aspects that are unique to the project being developed. Because of
this, the selection of foundation systems should be made by a geotechnical engineer that has specifically
been retained for the subject site.

Subgrade preparation in the red shaded areas may require undercutting to remove existing fill and/or soft,
naturally deposited soils in order to develop stable subgrades for support of building floor slabs and
pavements. Soil stabilization, preloading and other options can be used in lieu of undercutting. The
selection of appropriate methods for site preparation, stabilization and/or subgrade preparation should be
the prerogative of the geotechnical consultant retained for the project lot in question.

The intermediate blue rating on Figure 101 is indicative of those areas that fall between high and low
rated areas. The areas that have been shaded in blue are not expected to have significant groundwater
problems or problems with soft, natural soils. Rather, the blue shaded areas within the MCTP site have
been identified as having been previously filled or disturbed by previous site grading or construction. Site
development in the blue shaded areas may require more extensive site preparation work to develop grades
that are suitable for placement of structural fill or for support of building foundations, floor slabs and

pavements.
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It is anticipated that most of the sites in this area can be developed by undercutting and removing the
uncontrolled fill that was previously placed, and replacing this material with controlled structural fill.
Based on the information obtained from the borings, it is anticipated that much of the existing fill can
probably be reused to develop structural fill sections for support of building foundations, floor slabs and
pavement sections. Dewatering in localized areas may be required during construction of foundations and
deeper utility lines.

With proper site preparation methods, it is anticipated that most single-story office/warehouse type
structures can be supported on conventional shallow spread footings that bear in the naturally deposited
soils or controlled structural fill. The final selection of appropriate foundations will depend on the specific
requirements of the individual project, and should be the prerogative of the geotechnical consultant
retained for specific projects.

CONCLUSIONS

The subsurface data obtained from the borings and other sources indicated that the MCTP site has areas
that are underlain by shallow groundwater and subsurface conditions that may require atypical
construction techniques and/or time frames to develop buildings, parking lots and roads. These areas have
been delineated in Figure 101 in Appendix A to the extent possible, given the limitation of the exploration
budget for this project. As can be seen from the figure, the vast majority of the MCTP site is underlain by
typical river valley and upland soil deposits that are not expected to require any special construction
techniques or extended time frames for development. Even the sites that have assigned a low
constructability rating can be successfully developed with the aid of an experienced and knowledgeable
geotechnical engineer.

LIMITATIONS OF REPORT

The City of Manhattan should recognize that the subsurface exploration work and the general
geotechnical engineering recommendations that were presented in this report are not intended as a
substitute for the more detailed subsurface exploration that will be required when an individual parcel or
building site is developed within the Manhattan Corporate Technology Park (MCTP). Each prospective

& GeoSystems

I I N EERING I NE



Job No. 2015102
Page 15

building site will have a unique set of subsurface and groundwater conditions that should be individually
addressed within the context of the particular foundation loading conditions, site grading requirements and
pavement traffic conditions of a given project. Specific geotechnical engineering recommendations
should be developed for the specific building sites. Our report has delineated many of the areas where
problem subsurface conditions and/or shallow groundwater conditions exist or can reasonably be
expected. However, the City and prospective developers should not expect or assume that the subsurface
data developed from this study is comprehensive enough to define every problem area within the MCTP
site, nor is it intended to do so, given the scope of the exploration work.

OWNERSHIP OF DOCUMENTS

This report, including all boring logs, field data, field notes, laboratory test data, and other documents
prepared by GeoSystems, remain the property of GeoSystems. The City of Manhattan has the right, under
our agreement, to make additional copies of this report for distribution to future property owners without
any additional cost to the City. The report should be reproduced and distributed in its entirety. Partial
reproduction of portions of this report, such as the boring logs or figures, should not be permitted.

GENERAL COMMENTS

The analysis and recommendations submitted in this report are based upon the data obtained from the
borings performed at the indicated locations and from any other information discussed in this report. This
report does not reflect any variations, which may occur between borings or across the site. The nature and

extent of such variations may not become evident until they are exposed during construction.

This report has been prepared for the exclusive use of the City of Manhattan for the specific application
discussed, and has been prepared in accordance with generally accepted geotechnical engineering

practices. No other warranty, expressed or implied, is made.

The scope of our services did not include any environmental assessment or investigation for the presence
of hazardous or toxic materials in the soil, bedrock, surface water, groundwater or air, on or below or
around this site.
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LOG OF BORING NO. B-1 Page 1 of 1

OWNER/CLIENT
City of Manhattan, Kansas

PROJECT NAME
Manhattan Corporate Technology Park

ARCHITECT/ENGINEER
Schwab-Eaton, P.A.

LOCATION  Wildcat Creek Road & Technology Circle
Manhattan, Kansas

B e o o N- 298,463.6
s|&| s a8, 2 g 2| 3| 8| 5 | E-1686,766.7
Z & % |22E|ZE |2 |8&|.s ol @
wlw| & <3586 |4 (3z|e5| 2| % DESCRIPTION
=| 2|3 |252(|85 |2 |GE|EY| 2| E
=|2| g 283|225 |25(25(28| 2 | &
S|4 | o |5dB|55L |0 (33 |58| S | & Surface Elevation:  1072.1
PA AR i Topsoil, dark brown (6")
] FILL, lean clay, stiff, dark brown, trace fine
1|ST| 10 3710| 101|22.8| CL . sand |
1 3.0 1069.1
2 st 6 *0000| 108| 14.8] cL ] LEAN CLAY, very stiff to hard, brown, highly
i desiccated, trace fine sand
Sﬁ
7// 1 60 1066.1
A 7 FAT CLAY, stiff, dark gray brown, blocky
/ _ structure
3 |ST| 14 3150 102 24.9 CH% 1
% o]
A 115 - 1060.6
\ i LEAN TO FAT CLAY, very stiff, gray brown, ¥
\ i trace fine sand
CL \ i
4 |sT| 19 7000 99| 25.9 CH% ]
MW | 1 150 1057.1
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 1, Depth 1-3 feet
LL PL PI
46% 17%  29%

* Calibrated Penetrometer

The stratification lines represent the approxnmatc boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS

BORING STARTED

2-6-01

<2 12.0 feet W.D.

BORING COMPLETED

Y 125 feet @ 24 hrs. A.B.

DRLLRIG ATV-45 |[DORLLER DD

d e @ GeaSystems

ENGINEERTING

GEOSYSTEMS LOG 20151 02.GPJ GEOSYSTM.GDT 4/25/01

Backfilled @ Completion

APPROVED JJZ,

JOBNO. 2015102
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LOG OF BORING NO. B-2 Page 1 of 1

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
& » N- 298,488.1
| & 'S |8 - <| 3| 8| . | E-1,6874122
22|z |R5g|ZE |9 (9| & 2| 8
4 |9| & 23558 |& |SE|es| 2| 2 DESCRIPTION
s [0 |zmZ9 ot 5| =
S| Q |229|9% |2 |82 (52| 3 | &
Z o Co |z 75
é G| & |GEE| 562|562 56|58| © | & _ Surface Elevation:  1061.0
PA MM | - Topsoil, dark brown (6") _
] LEAN CLAY, stiff to very stiff, brown, trace
1|ST| 7 4020| 103|23.6| CL - fine sand
2 |ST| 5 3410{ 95|24.8( CL .
S_.
PA % 1 7.0 Y 1054.0
] FAT CLAY, very stiff, gray brown, trace fine
/ ] sand
3 |ST| 15 7120( 102 23.8 CH/ 1
/ 10 -
A 1110 7 1050.0
b ] LEAN CLAY, very stiff, light gray brown,
/ g trace fine sand .
4 |ST| 22 4080 99299 CL% 1 |
15 15.0 ' 1046.0
BOTTOM OF BORING
* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS

BORING STARTED

2-6-01

< 11.0 feet W.D.

BORING COMPLETED

Y 6.8 feet @ 24 hrs. A.B.

DRILLRIG ATV-45 |ORLLER DD

oa LRI GeaSystems

'ENGINEER[NG

Backfilled @ Completion

APPROVED  JJ7Z,

JOBNO. 2015102




LOG OF BORING NO. B-3 Page 1 of 1

GEOSYSTEMS LOG 20151 02.GPJ GEOSYSTM.GDT 4/25/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
" e . N- 298,910.1
| & s |2 & | <| 3| 8| . | E-1,687,437.4
22|z |2EE|2E |2 |9z & 2| 3
@ |w | & 235155 |4 Szlas| 2| & DESCRIPTION
—
22| 8 |228/88, 25|82 (55| 3 | &
@ | @ 2 |G28|55L|88|33(58| & | 8 Surface Elevation:  1066.4
PA 1
] FILL, lean clay, stiff, brown, trace fine sand
1 |ST| 4 2960( 103] 20.8| CL
135 1062.9
£ 8y a0\ 36) 46:8 CL. ] FILL, lean clay, medium stiff, dark gray brown
5 ~and tan mixed
PA 1 70 _ 1059.4
7 -
FAT CLAY, very stiff to hard, gray brown to
/ o dark gray brown, trace fine sand
3 |ST| 1 4270| 100| 25.7| CH / 1
/ 10 s}
/ : Y
PA % ]
4 [ST| 22 9850| 100| 27.2| CH % 1
/ 15 -15.0 : 1051.4
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be Eradual
WATER LEVEL OBSERVATIONS ([ BORING STARTED 2-6-01
Z 110 feet W.D. BORNGCOMPLETED  2-6-01 @ G eOS st emS
Y ' y
10.8 feet @ 24 hrs. A.B. DRLLRIG  ATV-45 |DRLLER DD ENGINEERTNG
Backfilled @ Completion APPROVED  JJZ, JOBNO. 2015102
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LOG OF BORING NO. B4 Page 1 of 1

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
¥ > [ |- N i N- 298,511.1
%. E . Sgt 22 E ﬁo\o 3| 3 3 E -1,688,204.6
aa| @ 32555 |6 |3z|e%| g | & DESCRIPTION
S 5|8 |258(80. |5x | 25|55| 2 |
ZEo | Co |Z5 o
G|a| @ |5Em|55€|08|30|58) 6 | & Surface Elevation:  1056.1
PA SR ] Topsoil, dark brown (6")
/ ] LEAN CLAY, very stiff, brown, trace fine
1 |ST| s 5150 105/ 20.7 / - sand
1 .30 1053.1
Y | _
’ \ i brown, trace fine sand
\ 5
\ 6.0 1050.1
FA i LEAN CLAY, stiff, brown, trace fine sand
3 |ST| 8 3700| 103 22.6 % 1 95 _ v 1046.6
A y v
ff, W i SILTY SAND, loose to medium dense, fine to
| medium grained, light brown
PA
4 |SS| 18] 11 19.6 Pl ]
| 151150 1041.1
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 1, Depth 1-3 feet
LL PL PI
40% 17% 23%
* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual. '

WATER LEVEL OBSERVATIONS

BORING STARTED 2-6-01

2 10.0 feet W.D.

BORING COMPLETED 2-6-01

Y 9.5 feet @ 24 hrs. A.B.

@ GeaSystems

DRILL RIG DRILLER
ATV-45 DD ENGINETERING

Backfilled @ Completion

APPROVED  JJZ JOBNO. 2015102
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LOG OF BORING NO. B-5 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
B S I N- 2992419
s|E]. a8 |8, [E | =| 8 8| 4| E-16879325
Z | = | = @EE £ 5 2 gg =l v | 2
@ |w | @ <3580 |5 SZIas| 2 | S DESCRIPTION
= a 2
55| 8 |225/25. |25 | 82122 5 | &
< | < § [grsis) ZE_.E =48] EO Z0O = .
@ | o wRA R | Ae | =0 0m) O |8 Surface Elevation:  1060.6
PA i ;
I FILL, fat clay, very stiff, dark brown
1 [ST| 10 4770( 101|23.3| CH 1 95 1058.1
i FILL, lean clay. stiff, dark gray brown to
2 |sT| 4 *4500| 99| 23.5| CL : black, organic odor
5
PA 7 6.5 1054.1
/ | FAT CLAY, very stiff, dark gray brown, trace
/ | fine sand
3 |ST| 12 4490| 100| 23.6 CH/ ]
/ o]
& :
PA / 1
4 |ST| 24 4200( 101| 24.1| CH % 1
2 15 150 1045.6
BOTTOM OF BORING
* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS || BORING STARTED 2-7-01

Y. Dry W.D. BORING COMPLETED  2-7-01 @ G eas Stems

Y 11.0 feet @ 24 hrs. A.B. ORILRIG ATV-45 |ORLLER DD gl R}II vobisg
Backﬁlled@CorilBletion APPROVED  JJZ JOBNO. 2015102
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LOG OF BORING NO. B-6 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ABRCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
5 z |4 5. gl N- 298,231.0
% E - 38E' g E gax" 2l S 3 E -1,687,794.5
o |la| 8 |23585 |2 [2E|a2| 9 | = DESCRIPTION
2| 2 g%higéz a |Ed |25 £ | £
= | 2| 8 |223(%8s |25/ 28| 2 | &
G| & | & |hEm|55£ |62 55|58| & | & Surface Elevation:  1058.5
PA . .
i FILL, lean clay, stiff, dark gray brown
1 |ST| 10 3780| 96| 20.8| CL i
1 35 1055.0
2 [BLy e ‘Tai) 100 ee) Sk ] LEAN CLAY, very stiff, brown, trace fine
5 sand
PA .
= AV
1 8.0 1050.5
% -
3 |ST| 24 1860/ 87| 32.5|CcH / i FAT CLAY, medium, brown, trace fine sand
B
/< 1 11.0 1047.5
PA \ ] LEAN TO FAT CLAY, very stiff, light gray,
\ i« trace fine sand
4 |sT| 24 6700 99| 26.6| S& \ ]
CH \ i
NN | 1150 1043.5
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 2, Depth 3-5 feet
LL PL )
36% 18% 18%
* Calibrated Penetrometer

een soil and rock types. In-situ the transition may be gadual

The stratification lines represent the approximate boundary lines betw

WATER LEVEL OBSERVATIONS || BORING STARTED 2-7-01

Z 7.0 feet W.D. BORING COMPLETED  2-7-01 @ G eOS Stem

Y 4.1 feet @ 24 hrs. A.B. DRLLRG ATV-45 |oRLLER DD S bl ¢ B ph R.),] ot
Backﬁlled@Cil_l_pletion ] APPROVED  JJZ, JOBNO. 2015102 S
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LOG OF BORING NO. B-7 Page 1 of 1

OWNER/CLIENT
City of Manhattan, Kansas

PROJECT NAME
Manhattan Corporate Technology Park

ARCHITECT/ENGINEER
Schwab-Eaton, P.A.

LOCATION  Wildcat Creek Road & Technology Circle
Manhattan, Kansas

. S P N- 297,730.7
g% a8 gr = 2| 3 § | E-1,688,558.2
Z| & Z 9 7 3
o || 8 23555 |2 22 oSl 2| & DESCRIPTION
22| 8 |223|98s 20| 25|55 2 | &
G| & | 2 |5am|55¢|a2 |53 (58| S | & Surface Elevation:  1051.6
PA ongd Topsoil, dark brown (6")
] LEAN CLAY, very stiff, brown, trace fine
1|ST| 7 6290| 106| 18.6| CL / : sand
2 [ST| 5 7770| 108| 18.0| CL 1
/ g
PA / ]
” 180 1043.6
o | o5l & 5o 45508 CHV FAT CLAY, very stiff to hard, dark gray
brown to brown, trace fine sand
/ 10 h 4
" % -
4 |sT| 10 8140| 101|22.7 CH% .
A 15 1.15.0 1036.6
BOTTOM OF BORING
* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS

BORING STARTED

2-7-01

Y Dry W.D.

BORING COMPLETED

Y 10.2 feet @ 24 hrs. A.B.

DRILLRIG ATV-45 |ORLLER DD

AL & GeoSystems

ENGINETERTING

Backfilled @ Completion
IRl Nrinder

APPROVED JJZ
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LOG OF BORING NO. B-8 | Page 1of 1

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECTENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
N- 297,646.0
s | E & 12 |z | g| 38 8| .| E-1,6880195
z | 2|z |25E|2E |2 |8<|.8| o | 8
4 |a | 823555 |4 =zlas| 2| & DESCRIPTION
|| o [zaz|@ at 28] =
S| 3| g |229|92u (2|82 (52| 3 | &
< | < Q| & 2y |20 |Z0 73]
G| & | & |BEE5a€|58|38|58) 6 | 4 Surface Elevation:  1055.1
PA 1 _ ‘
_ FILL, lean clay, very stiff, dark brown
1 |ST|. 6 5580| 112| 14.6| CL 1
1 30 1052.1
i SANDY CLAY, medium, brown
2 |ST| 6 1650( 110 5 R tteal 1050.6
" SILTY SAND, loose to medium dense, fine to
_ medium grained, poorly graded, light brown to
PA | reddish brown
3(ss| 14| 7 152 smif sl ] 2
: y . 4
10
PA E
4|ss| 18] 12 146/ sM il
Fee 15.0 1040.1
15
BOTTOM OF BORING
* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual. |

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

WATER LEVEL OBSERVATIONS || BORING STARTED 2-7-01

Y 9.0 feet W.D. BORING COMPLETED 2-7-01 @ G COS

Y 9.5 feet @ 24 hrs. A.B. DRLLRG ATV-45 [ORLLER DD EN Bt R)]} §£€n1s
Backfilled @ Completion | EFREED J.L JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

* Calibrated Penetrometer

LOG OF BORING NO. B-9 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECTENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
w z - N- 297,070.2
s | = c |8 = | 3| 8 | - | E-1,688,026.3
-~ >~ | Z o = mw. - m| 2 D
Z | &= ) a & E = 2 o E S| o L5
9w | 823586 (5 |3Z|88| & | = DESCRIPTION
= o o] =w
212|5 |228%8s (s (82058 2 |
5|5 | 2 |5E8|552 |88 |30 (58| ¢ | 4 Surface Elevation:  1053.9
FA q "FILL, lean clay, very stiff, brown
ST| 8 *5500| 106| 14.6| CL -
1.3.0 1050.9
2 1ST| 6 9220! 111] 14.2| CL : LEAN CLAY, hard, brown, desiccated, trace
’ | fine sand
5 ==
PA -
1045.9
38T 24 2850 116 SANDY CLAY, stiff, light brown
1042.9
PA SAND, medium dense, fine to medium
grained, light brown, trace silt
4 |SS| 16| 13
1038.9
BOTTOM OF BORING

The stratification lines represent the approximat

e boundary lines between soil and rock

WATER LEVEL OBSERVATIONS || BORING STARTED 2-7-01

- Dry W.D. BORING COMPLETED 2-7-01

¥ Dry AB. DRLLRIG ATV-45 |DRLLER DD
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102

es._In-situ the transition may be gradual.

& GeaSystems

ENGINEERING




GEOSYSTEMS LOG 20151 02.GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-10 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
n " 5 il @ N- 296,990.8
- o UC} = e| o & = E -1,688,458.4
22|z |3g|2E |2 |ge| 8| 5| &
@ lw | d ég?ﬁ %g é EE as Exé ; DESCRIPTION
o =
22| 8 |228%8s s |52 58 £ | &
|a| & |5Ea|55€ |42 |20 |58 6 | 4 Surface Elevation:  1050.1
PA AR | Topsoil, dark brown (6")
% ] FAT CLAY, stiff to very stiff, dark gray
1 [ST| 22 2720| 92|21.5|CH % . brown, trace fine sand
2 |ST| 24 4600| 101| 22.7| CH % ]
E
7% 1 6.0 1044.1
£ / FAT CLAY, very stiff, brown to gray brown,
/ i trace fine sand
3 |ST| 10 6130| 95| 26.9| CH % 1
% 0]
PA % i
4 | ST| 10 7230| 94| 27.9| CH % 1
A 151150 1035.1
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 2, Depth 3-5 feet
LL PL PI
53% 18% 35%
* Calibrated Penetrometer .
L The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 2-7-01
it B @ GeaSystems
y
Dry @ 24 hrs. A.B. DRILRG ATV-45 |0RLER DD ENGINEERING [N
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102
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LOG OF BORING NO. B-11 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
N- 296,548.7
s | E S (8. |z | =| 3| 8| .| E-1,688065.7
92|z |o8¢l2z |G |a2| 8 2|3
g g | @ 23585 |& (SElq2| 2| & DESCRIPTION
= |2 |3 |5B2/22 |8 |2E|85| £ | =
S| S| 0 |225|08, > |82 (52 s £
2|1 2|9 gd7 Z{_'Zf %O Qo |20 w
2 wad| Dnd A& 20 [Da| O | 4 Surface Elevation:  1049.5
PA Aty Topsoil, dark brown (6")
LEAN CLAY, very stiff, light brown, trace
1|ST| 6 5740| 103 16.3 fine sand
3.0 1046.5
6.0 1043.5
PA ; ;
SAND, medium dense, fine to medium
grained, poorly graded, light brown
3 |SS| 18| 19 3.1
PA
4 |SS| 18| 24 7.8
15.0 1034.5
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 1, Depth 1-3 feet
LL PL PI
35% 19% 16%
* Calibrated Penetrometer

Thc stratification lines represent the aEEommate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS || BORING STARTED 2-7-01
= o7 H e o s WL & GeoS stems
v Y
Dry @ 24 hrs. A.B. DRLLRIG ATV-45 |DRLLER DD ENGINEERTING N
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-12 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wijldcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
N- 296,697.0
s | E 318 |z | s| 8/ 8| .| E-1,687.8557
Z|E| Z REEIZE |2 |gg| S| g | &
ala| & 23555 |5 (32|a3| 2| & DESCRIPTION
& | & | o |Zz@3|© ot B4 = |.
=|2|§ |283|28y|2(258(28| 2 | &
“ | @ afmldafk | Ak =2 12al @ | A . Surface Elevation:  1051.2
PA AR | - Topsoil, dark brown (6") _
% ] FAT CLAY, hard, desiccated, gray brown
1|ST| 17 16460| 113]15.8 CH/ - :
A 1.30 1048.2
2 | ST 20 6210! 106| 17.3 CL o LEAN TO FAT CLAY, ver'y Sf.lff, brown, tfrace
~lcH \ I fine sand
\ 27 5% 1045.7
PA L, h CLAYEY SAND, medium dense, brown, trace
7 1 silt
3 |st| 15 *3000| 110 i
10.0 1041.2
] SAND, medium dense, fine to medium
PA i grained, light brown, trace silt
4|ss| 14| 19 i
15.0 1036.2
| BOTTOM OF BORING
* Calibrated Penetrometer

The stratification lines represent the approxnmate boundary lines between soil and rock types. In-situ the transmon may be ﬂua

WATER LEVEL OBSERVATIONS || BORING STARTED 2-7-01
2 Dry W.D. BORING COMPLETED 2-7-01 _
¥ Dry @24 hrs. A.B. DRLLRIG ATV-45 |ORLLER DD

Backfilled @ Completion

APPROVED  JJZ,

|JO8NO. 2015102

@ GeoSystems

'ENG[NEERING
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LOG OF BORING NO. B-13 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
- & |a 5 al e N- 296,221.9
S E . ag |2, E §D\=“ 3| S - E -1,687,747.6
4| g | § 235|565 z |25(e2| 9| & DESCRIPTION
—_
2|25 22350, |2y | 35|25 3 | B
|5 | & |GER|55L| 8838 (58| 5 | 4 _ Surface Elevation:  1049.8
PA A - Topsoil, dark brown (6")
/ LEAN CLAY, very stiff, brown, trace fine
1 |ST| 11 4010| 105]23.9| CL sand
41 130 1046.8
2 | stl 20 350! 103/ 17.8] L f LEAN CLAY, very stiff, light gray brown,
; trace fine sand
; 5
7 1 6.0 1043.8
A 2 SANDY LEAN CLAY, very stiff, yellowish
/ | brown
3|8sT| 7 5500 109| 10.3| SC o/é g —
: 10 i SAND, medium dense, fine to medium
4 gTained light brown trace silt
PA
4 |SS| 13| 23
i 15 4-15.0 1034.8
BOTTOM OF BORING
ATTERBERG LIMITS
- Sample 1, Depth 1-3 feet
LL PL PI
45% 18% 27%
* Calibrated Penetrometer _
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 2-7-01
2 Dry W.D. BORING COMPLETED 2-7-01 @ GeaS)/ S[
Y. (V-
Dry @ 24 hrs. A.B. DR“'L_R'G ATV-45 |ORUER DD "ENGINEETRING
Backfilled @ Completion APPROVED  JJZ, JOBNO. 2015102 '




LOG OF BORING NO. B-14 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

OWNER/CLIENT _ PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
N- 2963514
@ g |9 > <l 3| 8| . | E-1,687,4559
22| 2 |25g|28 |9 |32 22| B
@ w| @ géza Lz'-§ é SZ as 9| = DESCRIPTION
S| 3| 0 |%20|98uw |2 |82 |52 5 £
< | < s | = [~ Qo |Zo m
5|a| @ 5238|5680k |20|58| © | a4 Surface Elevation:  1059.1
PA *:*% | Topsoil, dark brown (6")
CL \ ] LEAN TO FAT CLAY, very stiff, desiccated,
ST| 19 7900| 100| 18.0| o \ ] light brown
> 130 1056.1
2 1ST| 22 *4500| 114| 11.4| sC / 3 I SANDY LEAN CLAY, very stiff, light brown
0//{ 1 6.0 1053.1
PA B - . :
i SAND, medium dense, fine to medium
_ grained, poorly graded, light brown
3 |SS| 14| 11 2.1 SP
10
PA 1
4 |SS| 17| 20 4.0| SP ]
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 2-7-01
2 Dry W.D. BORING COMPLETED 2-7-01 @ G eaS S
Y Y. tems
Dry @ 24 hrs. A.B. DRILLRIG ATV-45 |DRLLER DD R e BT ke -
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102
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LOG OF BORING NO. B-15 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
- z |4 . il N- 296,297.0
& B | s S g |k 2| gl 3| & E -1,686,766.9
A CEEEERERE R R E:
W @ ééa %g & SZ18% 2 | & DESCRIPTION
-
|5 2 |REa|55L |58 |38 (58| & | 4 Surface Elevation:  1086.0
PA A ahy Topsoil, dark brown (6")
FAT CLAY, very stiff, dark brown
1 |ST| 8 5440| 97| 243 25 1083.5
LEAN CLAY, very stiff, yellowish brown,
trace fine sand
2 |ST| 7 10100| 110( 17.1 45 1081.5
SANDY LEAN CLAY, very stiff, light brown
to reddish brown, trace fine sand
PA
3 |ST| 6 7230| 112 14.5
11.0 1075.0
PA - ; ; .
; i SANDY SILT, medium to stiff, fine grained,
_ light reddish brown, trace clay
SM|/ - ]
* 4 o
4 |ST| 10 3000| 101| 14.4 ML ]
I 15 +-15.0 1071.0
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 2-7-01
 Dry W.D. BORING COMPLETED  2-7-01 @ G S
- eaSystems
Dry @ 24 hrs. A.B. ORLLRG ATV4S |PAUER DD ENGINEERING 1IN
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102




LOG OF BORING NO. B-16 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
i - 4 N- 296,651.7
| & c |8 z | 2| 8 | . | E-1,686465.4
ABHEER AR EE
@@ | 822555 |5 a% of| g | & DESCRIPTION
— 2
5|55 |255/85. |2« | 22|55 % | B
< | 2| 8 [EESEa (K989 (59 2 .
“ | @ nadlSan | A%k | S0 2] 9 Surface Elevation:  1088.9
PA "% Topsoil, dark brown (6")
\ ! LEAN TO FAT CLAY, stiff to very stiff, light
11sT! 24 2560] 99| 22.0 g%l \ _ brown to brown, trace fine sand
- \ _
2 |ST| 6 7840| 108 20.3| < \ i
§ ]
s \ ,
& 1 75 1081.4
| LEAN CLAY, very stiff, brown, trace fine
3 |ST| 24 *4000| 100| 16.5| CL - sand
/ 10
PA 11.5 1077.4
b SANDY SILT, medium, fine grained, light
_ brown to tan, trace clay
4|sT| 9 2000 92| 159 SNFIl ]
] 151150 1073.9
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 1, Depth 1-3 feet
LL PL PI
49% 18% 31%
: * Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ 1 the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 2-7-01
o1 W e Rt @ GeoS stems
v Y.
Dry @ 24 hrs. A.B. DRILLRIG  ATV-45 |DRLLER DD ENGINEERING N
Backfilled @ Completion ~ || APPROVED  JJZ JOBNO. 2015102




LOG OF BORING NO. B-17 Page 1 of 1
OWNER/CLIENT _ PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
N- 297,108.2
sl &, §§ 18, |E |.2] 8| 8 5| E-16867169
z i . O
5 g EE ggg %g é gg as| & & DESCRIPTION
o
5| a| o |GEa|55L |82 |50|58| & | & Surface Elevation:  1073.5
KN R Topsoil, dark brown (6"
PA v psoi rown (6")
sT! 10 2290 95/ 26.8 CL/ ] LEAN CLAY, stiff, brown, trace fine sand
2 |'ST| 8 *2500| 93)|22.9|CL 1
B
PA 1 70 1066.5
] CLAYEY SILT, medium to stiff, brown to
LW 4 i reddish, trace fine sand
3 |ST| 18 2.100 97( 27.7 ML///
N 10
/ |
£A 2/
CLirv1 ]
4 | ST| 19 1760 97| 27.2 ML
15 115.0 1058.5
BOTTOM OF BORING
* Calibrated Penetrometer

The stratification lines represent the approximate boundgg ines between soil and rock types [n-situ the transition on may be gradual.

WATER LEVEL OBSERVATIONS || BORING STARTED 2-8-01
- DD S P @ GeaS stems
Y Dry @24 hrs. A.B. DRLLRIG ATV-45 [ORLLER DD y

ENGINEERTING

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/25/01

Backfilled @ Completion

APPROVED JJZ

JOBNO. 2015102




LOG OF BORING NO. B-18 Page 1 of 1

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
@ z |4 - 3| N- 296,644.3
e E > @g;: 23" 2 g‘éf.' 2 3 E E -1,687,084.5
G lwl @ 5%% =5 |52 |5z AR DESCRIPTION
o = I
S| 2|3 |2581285 2|85 (55| 2 | &
5|3 | 2 |58a|55¢£|82|30(|55| & | & Surface Elevation:  1079.8
PA ":":* | Topsoil, dark brown (6")
1 1sT! 6 ¥2000| 104 Claglg;fo ‘anN D, loose to medium dense,
2 |ST| 3 *2500| 101 1
3] 55 10743
PA ] SAND, loose, fine grained, poorly graded,
i light brown, trace silt
3|1SS| 16| 8
PA .
4 |SS| 17| 8 i
15.0 1064.8
BOTTOM OF BORING
* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS || BORING STARTED 2-8-01
e B U D s R & GeoSystems
Y Dry @ 24 hrs. A.B. ORLLRIG ATV-45 |ORLLER DD y

ENGINEERING I NC

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102




GEOSYSTEMS LOG 2015102 GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-19 Page 1 of 1

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
i B L . il N- 296,726.0
. g . | E-1,687,4575
912 |z [28¢(2%z |5 23| 8| 3| 3
9 |a|d géa %(E; é EE as| g | & DESCRIPTION
—
22| 8 22392 2s| 82|55 3 | & |
G|&| 2 |5E8|582 |88 |53|58| & | & Surface Elevation:  1064.0
PA “:“% ‘Topsoil, dark brown (6")
ot \ | LEAN TO FAT CLAY, very stiff, brown, trace
1 [ST| 6 7820| 106| 21.2 - fine sand
CH \ i
\\ 1 35 1060.5
= S < s e B Lo ] LEAN CLAY, very stiff, light gray brown,
s ] trace fine sand
PA
1.8.0 1056.0
7, .
3|ST| 15 1630| 105|22.1| CH / | FAT CLAY, medium, brown
4 107 105 1053.5
i SILTY SAND, loose, fine to medium grained,
PA _ poorly graded, light brown
4|ss| 14| 7 60[SM[f. 1| ]
] 15 15.0 1049.0
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 2, Depth 3-5 feet
LL PL PI
46% 16% 30%
* Calibrated Penetrometer

The stratification lines represent the EREroxtmate boundary lines between soil am:l rock types. In- su:u the !ransttlon may be gradual

WATER LEVEL OBSERVATIONS

BORING STARTED 2 8-01

2 Dry W.D.

BORING COMPLETED 2-8-01

Y Dry @24 hrs. AB.

& GeaSystems

ENGINETETRTING

DRILLRIG ATV-45 |DRLLER DD

Backfilled @ Completion

APPROVED  JJZ JOBNO. 2015102
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GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4

LOG OF BORING NO. B-20 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION

Schwab-Eaton, P.A.

Manhattan, Kansas

Wildcat Creek Road & Technology Circle

B = |a s T e N- 297,219.5
s | £ > 32&:’ 3. |E |.2] 8 8] E -1,687,515.1
w | m| 8 |23%EE |Z |22 2| = DESCRIPTION
z|2|8|262(85 |2 |GE|Es| & | &
2|20 1225809 | e g[Z == 5 £
SIS 2 |55a|558|82(38 (53 a ,
“ | @ na@lDn L|”al © Surface Elevation:  1062.9
PA At i Topsoil, dark brown (6")
% FAT CLAY, very stiff, dark brown
1 |ST]| 10 6300| 102| 22.5| CH % .
2 |st| 5 3790| 102|23.8| CH % ]
A 51 50 1057.9
i LEAN CLAY, very stiff, gray brown mottled
PA / yellowish brown, trace fine sand
3 |ST| 17 4370( 100( 27.4| CL 1 95 1053 4
i IO*_ SILTY SAND, loose, fine to medium grained,
i poorly graded, light brown
PA I
4)ss| 18] 8 164/ SMF | ]
S5 LT 15.0 1047.9
BOTTOM OF BORING
* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS | BORING STARTED 2-9-01

Y Dry W.D. BORING COMPLETED  2-9-01 @ G eas StemS

Y Dry @24 hrs. A.B. DRILRG ATV-45 [DRLLER DD 5 8¢ ae' tnllae ¥ R.)I] C e
Backfilled @ Completion _ || 'FPROVED JIZ | KEND. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-21 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
i z |a S sl @ N- 297,463.9
S E S, og 12z |5 5% 3l o . E -1,687,499.7
ala| % |23EIEE |2 |=2E|a3| 2| & DESCRIPTION
= | 2| > |ae¥|ZZ |a |g@|an| T | I
a | = O |[Zz@m=|© ZI=H ISR " £
22| g |228|28 25|85 (25| £ | &
b | @ | & wadDn&k| A& |20 Dal O | A Surface Elevation:  1061.5
PA A A R, 1 Topsoil, dark brown (6")
/ FAT CLAY, hard, desiccated, dark brown to
1|ST| 24 11910| 105|21.8| CH % 1 brown
2 |8T| 5 12790| 110| 19.4| CH é 1 45 1057.0
: ] LEAN CLAY, gray mottled yellowish brown,
y trace fine sand
PA / |
1 80 v 1053.5
3[SS| 16| 11 17.5| SM|} |, SILTY SAND, loose to medium dense, fine to
- . medium grained, poorly graded, light brown ¥
iesil 10
PA .
4|ss| 14| 8 17.9/sM|1:] ]
1] 4 | 150 1046.5
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 2-9-01
i Sl @ GeoS stems
Y 9.5 feet @ 24 hrs. A.B. DRILLRIG ATV-45 |DRLLER DD SN BT R)]/ N G
Backfilled @ Completion APPROVED  JJZ, JOBNO. 2015102




LOG OF BORING NO. B-22 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
N- 297,762.6
éﬁ Bla |z | <l 28l8] .| E-1,687495
21|z 25628 |3 |me| 8| 2| B
ala| & |z35085 |5 |23 asl 2| & DESCRIPTION
&%) o |zmZ|© wb [ES| &
S| 3| g |<23|08 e [ SZ |F2 £
33| 8 |fed|25k|50|9525] & | & Surface Elevation:  1060.5
PA *% | . Topsoil, dark brown (6")
CL \ LEAN T(:1 FAT CLAY, very stiff, brown, trace
. fine sani
1|ST| 9 4770| 96| 25.6 CH& | . ks
7
_ / -] FAT CLAY, very stiff, brown
2 | ST| 13 6320 98| 27.5|CH / 1
R
/ 1 60 . | 1054.5
RA 7 ] FAT CLAY, stiff, dark gray, trace fine sand 7
B !
3 |ST| 24 3060| 96| 27.2| CH % 1
e
% 1110 1049.5
PA 1 :
i LEAN CLAY, stiff, gray, trace fine sand
4 |ST| 23 5990| 106] 20.7| CL / . _
% 15-]-15.0 _ 1045.5
BOTTOM OF BORING
_ * Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || 8BORING STARTED 2-9-01
Z 7.0 feet W.D. BORING COMPLETED  2-9-01 @ G eaS St 2] " S
Y 7.5 feet @ 24 hrs. A.B. DRILLRIG ~ATV-45 [ORLLER DD E P T S E R.)l/ e
Backfilled @ Completion APPROVED JJZ,  [JoBNO. 2015102 -




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-23 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION

Schwab-Eaton, P.A.

Wildcat Creek Road & Techno!ogy Circle
Manhattan, Kansas

B z |4 N 2w N- 297,966.1
%. E . agt 2. 5 Véi 3| 3 : E -1,687,343.9
39| 8 |23555 (& |32 as| 2| & DESCRIPTION
2w
5|58 |225/95. |z (22|22 3| &
S| al| 2 5885528835053 & | & ~ Surface Elevation:  1062.9
PA DO i - Topsoil, dark brown (6") |
] LEAN CLAY, medium, gray brown, trace fine
1|ST| 10 1320 93|253|CLL ) 1 ,5 sand 15604
] LEAN CLAY, very stiff, gray brown yellowish
2 |ST| 12 5780| 103|23.6| CL / _ brown, trace fine sand
5_.
.‘ 1 6.0 1056.9
Fa \ LEAN TO FAT CLAY, stiff, light gray, trace
\ | fine sand
3 |sT| 24 2200| 92|27.6 CL\ ]
CH ] Y
MY (o] 10.0 1052.9
7
/ FAT CLAY, stiff, brown i
PA %
4 |ST| 24 2350 100| 24.1 CH% -
é 151 15.0 1047.9
BOTTOM OF BORING

* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS || BORING STARTED 2-9-01
Y 110 feet W.D. BORING COMPLETED 2-9-01 @ Geas Sr
Y 95 feet @, 24 hrs. A.B. DRILLRIG “ATV-45 |ORLLER DD y

Backfilled @ Completion

APPROVED  JJZ,

'ENG[NEER[NG

JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GF‘J GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-24 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
5 z |a % | N- 298,093.4
- o e o E -1,687,045.1
2|z |2ckl2z |5 92| 8| 3| B ’
ala| @ (23555 |4 |BE2(a%| 2| 2 DESCRIPTION
—
$|5|8 225|858, |z |82|22| 3 | E
< | < | 8 [£d|550|%9(891(59 K ;
v | @ el 2na | A4 | 20 (Pal| O Surface Elevation:  1068.3
" pa 2: | Topsoil, dark brown (6")
1 |ST| 24 4510| 105| 18.5| CL LEAN CLAY, very stiff, reddish brown, trace
/ - fine sand
2 | ST| 11 *3500( 104|20.3| CL{ 1
/ B
PA / 1
1. 80 1060.3
7 | |
3 |sT| 12 15201 97| 29.0| cH / i FAT CLAY, medium, brown to reddish brown v
/ o]
/< 1110 7 1057.3
S \ ] LEAN TO FAT CLAY, stiff, brown, trace fine
\ ] sand
4 | ST| 24 2840| 97| 26.5 L \ 1
CH \ 1
NN . ] 150 1053.3
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 1, Depth 1-3 feet
LL PL PI
38% 16% 22%
* Calibrated Penetrometer
The stratifi canon lines represent the approximate boundary lines between soil and rock Ezpcs In-situ the transition on may be gradu be gradual ]
WATER LEVEL OBSERVATIONS || BORING STARTED 2-9-01
2 11.0 feet W.D. BORING COMPLETED  2-9-01 @ G eas‘ystm
b 4
* 9.2 feet @ 24 hrs. A.B. ORLLRIG  ATV-45 |DRLLER DD ENGINEERKING 1IN
Backfilled @ Completion APPROVED  JJZ, JOBNO. 2015102




LOG OF BORING NO. B-25 : Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/25/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
" - 3l @ N- 297,567.7
= |8 S |2 z | 3l 8| . | E-1,686473.4
22| 2 |25g|28 |9 |z2e| 8| 2| B
o w| @ (23585 |2 |8E2(q2| €| & DESCRIPTION
z| 2|3 |252|85 |2 |Ge|Es| & | E
=2 |5 [323|28s|50|25(25| 2 | &
@ | v wal|Snd| A& | 20 |2al O | A Surface Elevation: ~ 1081.7
AAahy Topsoil, dark brown (6")
] FILL, fat clay, very stiff, dark brown
PA X Ha Vel 1079.7
7
/ i FAT CLAY, hard, brown, trace fine sand
1 |ST| 10 9280( 106| 21.4| CH é 1 45 10772
/ > LEAN CLAY, stiff, brown, trace fine sand
PA 1
2 |ST| 13 2890| 102| 20.4| CL / 1
/ 10+
1 11.0 1070.7
PA 0 :
- CLAYEY SILT, medium, brown, trace fine
§ L sand
CL 1/
3 |ST| 16 1630f 90| 27.0 ML,zf ]
/1 15 1150 1066.7
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification Imes represent the approximate boundary lines between soil and rock types. In- sm: the transition may be gradual.
T
WATER LEVEL OBSERVATIONS || BORING STARTED 2-9-01
Y Dry W.D. BORING COMPLETED  2-9-01 @ G S
. eaSystems
Dry @ 24 hrs. A.B. DRILRIG ATV-4S DU DD ENGINEERING
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102




* Calibrated Penetrometer

LOG OF BORING NO. B-26 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
- - 4 N- 298,382.7
- s |8 z | 8| 8| - | E-1,686,445.0
22|z |a5e2e |3 |22] 8 ¢ | 8
w|w| 8 |33525 |4 |SZ|a2| 2| & DESCRIPTION
= |z |3 (262|85 |2 |GE|EY| & | E
22| 8 |E83285 55| 85|28| 2 | &
G|&| & |aka56€|08|33|58| o | a Surface Elevation: ~ 1072.5
PA :1:::: 1 08 Topsoil, dark brown (9") 1071.7
] LEAN CLAY, medium, dark brown, trace fine
1 [ST| 12 1760| 96| 26.1| CL 1 “sand
1 35 1069.0
2 |sT| 10 1320 88280 SFA - .
| ML i CLAYEY SILT, medium, dark brown to gray
1l 5 brown, trace fine sand
25
PA A M 4
4 11 J
S 4
/ 8.0 7 1064.5
7 1
3 | ST| 21 4580| 94| 28.0| CcH / A FAT CLAY, very stiff, gray brown, trace fine
] sand
/ o]
% 11.0 1061.5
Ba i LEAN CLAY, stiff, light brown, trace fine
= sand
4 |ST| 23 2550| 100| 24.9| CL -
15 15.0 1057.5
BOTTOM OF BORING

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS || BORING STARTED 3-14-01
Y 8.0 feet W.D. BORING COMPLETED  3-14-01 @ G p JS St M 5
¥ 7.5 @24 hrs. A.B. DRLLRG ATV-45 [DRILER DD y

ENGINEERING 1IN

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

Backfilled @ Completion

APPROVED JJZ,

JoBNO. 2015102




GEOSYSTEMS LOG 20151(}ZGPJ GEOSYSTM.GDT 4/20/01

LOG OF WELL NO. B-27 Page 1 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
- N- 298,632.5 WELL
| & o |8 z <l a8l 8 E -1,686,439.6 LOG
S 12|z |eSx8e (5 |ef| 83| "™
ula| & |35 55 |4 |5Z(aS| 2| & DESCRIPTION
=z | 3 |262|85 |2 |BE|Ea| £ | E
S| 3|9 |<23|9% (2= (82|22 3 | &
<|=| 3 s@3dea|%0(|89150 w s
@ | v na@|Dua | AL (20 (D] O | A Surface Elevation:  1081.4
PA BRI | 0.6 Topsoil, dark brown (7") 1080.8
Ay J
/ - FAT CLAY, very stiff, dark brown to
1 |ST| 7 4460| 94| 26.5 CH% 7 gray brown
2 |ST| 8 6950| 101| 22.3 CH/ ]
/ 5
A 1 6.0 1075.4
o ] LEAN CLAY, stiff, brown to reddish,
/ i trace fine sand
3 |ST| 12 3740| 102| 20.5 CL/
10 ~
PA : Z :
4 |ST| 13 2490 90| 27.1| CL / !
£ 15 15.0 1066.4
177/ CLAYEY SILT, medium, light brown, '
PA V] i trace fine sand
W é ]
CL /f | h 4
5 |ST| 14 1360| 94| 26.3 ML b %
1] 4
] 20
11 -
* Calibrated Penetrometer 1
|L___The stratific The stratification lines represent the aEErommate boundg lines between soil and rock types. In-situ the transition may be @ml
WATER LEVEL OBSERVATIONS || BORING STARTED 3-14-01
Y 23.0 feet W.D. BORING COMPLETED  3-14-01 @ G ms Stems
» Y,
18.9 feet on 4/19/01 DRILLRIG  ATV-45 |[DRLLER DD EHGENES ™1 N 6
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF WELL NO. B-27 Page 2 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
e LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
w Z A b | o . ‘XEIGL
S| 2|z |ecggz (3 |u2| 8 33
9 la| 8 23555 |5 ==las| 2| & DESCRIPTION
&l a| o |ZzZ| 04 21 24 &
S| 2| O |<z0| 94w |2 | BE (=2 £
33| 8 |f83|255(80 95|25 & | &
PA ‘IR
A CLAYEY SILT, medium, light brown,
: trace fine sand v
6 | ST| 21 1480| 98| 27.8| o [ :
25 1250 1056.4

* Calibrated Penetrometer

BOTTOM OF BORING

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS || BORING STARTED 3-14-01
2 23.0 feet W.D. BORING COMPLETED 3-14-01
Y 18.9 feet on 4/19/01 DRILLRIG  ATV-45 |DRLLER DD

Backfilled @ Completion

—

APPROVED JJZ

@ GeoSystems

ENGINEETRING I N C

|JO8NO. 2015102




LOG OF BORING NO. B-28 | Page 1 of 1

GEOSYSTEMS LOG 20151 OZ.GPJ GEOSYSTM.GDT 4/20/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
- - . 4 o N- 298,041.6
| = c |2 & <| ol &8 | o E -1,086,755.5
22| % |2€E2E |2 |uo| 2| 2|8
99| 8 |<8556 |2 [5&(85] B | = DESCRIPTION
& || o |zZzaZz|©o 21 =9 = =
s | = U{ZOU§m>m5 == &
S|4 | = |a8a|552| 88|38 %8 g a Surface Elevation: 1074.1
AAara | Topsoil, dark brown (12")
PA At 0 1073.1
1 1sT| 12 3850| 100/ 24.5| CL Il LEAN CLAY, stiff, brown, trace fine sand
130 1071.1
2 181! 10 7140| 103| 23.2| CH / : FAT CLAY, stiff to very stiff, gray brown
% 5 :
PA % 1 65 1067.6
i LEAN CLAY, stiff, reddish brown, trace fine
sand
3 [ST| 20 3890| 100]22.2| CL .
/ 10
/, 1110 1063.1
PA . ; ;
] CLAYEY SILT, medium, reddish brown, trace
é A fine sand L 4
] . ¥
_ CL % _
4 | ST| 11 1850| 89 35.0 ML ?
% 15.0 1059.1
15
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 2, Depth 3-5 feet
LL PL PI
56% 21% 35%
* Calibrated Penetrometer
- The stratification lines s represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 3-13-01
Y 13.0 feet W.D. BORING COMPLETED  3-13-01 @ GeOS)/StemS
b 4
12.5 @ 24 hrs. A.B. DRLLRIG ATV-45 |ORLLER DD S8 6 E R NS
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102




LOG OF BORING NO. B-29 Page 1 of 1

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
@ Z i N- 298,648.8
s | & 818 |E | x| 8 8| .| E-16869659
Z | & | % 25E|ZE |2 (8.5 o | &
= =| o |zEB2|o5 gt 29| =
Z|Z|§|58828s(2n(25(25] £ | & ,
“n | ® akA|P@k | AL (S0 (Sal O | A Surface Elevation:  1069.8
QE:E:E 1 09 Topsoil, dark brown (10") T
CL 1 FILL, lean to fat clay, stiff, dark brown, trace
1 |ST| 7 3640 90]29.2 CH ] Tt e
3.0 1066.8
7 ‘ |
2 | sT| 24 780l 921 258! CcH / i FAT CLAY, soft to medium, dark brown
4 3] 55 10643
] LEAN CLAY, stiff, light brown, trace fine
_ sand
3 |ST| 18 22801 97| 26.6| CL
/ 10
12.5 1057.3] |
g J
1 | CLAYEY SILT, medium, light brown, trace
4 |sT| 24 1690| 101|23.7| oL i fine sand
5 4
4 15 15.0 1054.8
BOTTOM OF BORING
* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS

BORING STARTED 3-13-01

Y Dry W.D.

Y Dry @ 24 hrs. A.B.

o @ GeoSystems

DRILL RIG - DRILLER
ATV-45 DD ENGINETETRTING

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/25/01

Backfilled @ Completion

APPROVED JJZ JOBNO. 2015102




LOG OF WELL NO. B-30 Page 1 of 2

OWNER/CLIENT

City of Manhattan, Kansas

PROJECT NAME
Manhattan Corporate Technology Park

AREHENTERGEEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
- S 4l & N- 2984958 WELL
s|S|. a8 |8, |E | =] g 8| 4 | E-1.6869933 , BB
< o =4 aht EE 4] a 3 = et 3
a|a| & (33558 |& |BE|es| g2 DESCRIPTION
= || o |zE2|9 e 29 =
=2 | g 225|285 (25| 85|58 2 | &
“ | v M@l S | AR | &0 |Aa| @ | B Surface Elevation: ~ 1067.4
A 1 o8 Topsoil, dark brown (9") 1066.6
Z/. -
iy FAT CLAY, very stiff, dark brown,
1 [ST| 9 5350| 95| 25.2|CH / b highly desiccated below 3 feet
2 |ST| 24 6970| 94| 13.4 CH% 3
% ]
é 1 15 ¥ 10599
7 I
/ ] FAT CLAY, very stiff, gray brown,
3 |ST| 18 6330| 97|25.9|CH / : trace fme sand
% 10
7 1125 10549}
// = Fa
L _ CLAYEY SILT, medium to stiff, light
4 |sT| 23 2160| 108! 23.4| CL | brown to light gray brown, trace fine
MLG 1 sand
] 15
1
127/
% d
7N
5 |ST| 24 1940 94| 27.5| CL 2 g 1
7 20
/ ]
* Calibrated Penetrometer -

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS

BORING STARTED

3-13-01

2 13.0 feet W.D.

BORING COMPLETED 3-13-01

Y 7.1 feet on 4/19/01

DRILLRIG ATV-45 |ORLLER DD

& GeaSystems

ENGINEERING

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

Installed 2-inch Piezometer

APPROVED  JJZ JOBNO. 2015102




LOG OF WELL NO. B-30 Page 2 of 2

OWNER/CLIENT PROJECT NAME

City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle

Schwab-Eaton, P.A. Manhattan, Kansas

“ & . WELL
s8], 1818, |z 2| 88, L0G
z|&| 2 |BEE|ZE |2 2c | .S ol &
o —_
3|38 |258/85. |z |2E|22| 3 | &
s|al| 2 |5Ra|552|a8 (20|53 ¢ | &
V) 22.0 - 1045.4 /"

SANDY SILT, medium, fine grained,
light reddish brown

PR T W S

6 |sT| 18 940( 103 282\ ML} {-[{
5e | 250

BOTTOM OF BORING

* Calibrated Penetrometer :
The stratification lines represent the aEEroxzmatc boundary lines between soil and rock EE In-situ the transition may be ual.

WATER LEVEL OBSERVATIONS || BORING STARTED 3-13-01

7 13.0 feet W.D. SHpeaES Sl @Geasysm

Y 7.1 feet on 4/19/01 DRLLRIG ATV-45 [DRLLER DD ENGINEERING [N

GEOSYSTEMS LbG 2015102.GPJ GEOSYSTM.GDT 4/20/01

Installed 2-inch Piezometer APPROVED  JJZ JOBNO. 2015102




LOG OF BORING NO. B-31 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
. B | o o} N- 298,817.2
%- E > @E{: 8. % m‘*‘. 3| g - E -1,686,951.1
ol w| & 23525 |5 (322 2| = DESCRIPTION
- — > |« ZZ =) =M | jand -
= |%| o |zBZ|0 2E |EG| &
$| 2|8 (22328 25 |85(28| 2 | &
5| | 2 GEa|55¢2|88 (38|58 6 | 8 Surface Elevation:  1075.1
PA :E:E:E 1 .8 Topsoil, dark brown (9") 1074.3
T LEAN CLAY, very stiff, brown
1 |ST| 7 4700| 103| 23.1 A -
1 3.0 1072.1
2 |ST| 8 3870| 105| 17.4 | SANDY LEAN CLAY, stiff, reddish brown
5 —
PA 1
1 25 ' 1067.6
] SANDY SILT, soft to medium, fine gramed,
3|ST| 8 580| 100{ 17.8| ML} [ ] light brown
b1 104
] 1110 1064.1
" /4N CLAYEY SILT, stiff, reddish brown, some
é | fine sand
CL V1 |
4 | ST| 19 3550 98| 21.3 ML ; | | _
15 15.0 1060.1
BOTTOM OF BORING
* Calibrated Penetrometer )
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual
WATER LEVEL OBSERVATIONS || BORING STARTED 3-13-01
Y Drv W D BORING COMPLETED 3-13-01 @
h & - GeoS tems
Y Dry @24 hrs. A.B. ORLLRIG ATV-45 |DRLLER DD y S
: . ENGINEERING N
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102 ’




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF WELL NO. B-32 Page 1 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
m & | . o . N- 298,998.1 “LFEOIEL :
%' E ” @E ’ %I a ﬁo\i 8 9 é E'l,686,775.1 o ™
qlu| & |38E5E |8 (SE|g3| 2| =2 DESCRIPTION
—_ 2 Ol
a|a| 2 5838|558 |88 |5C0|53] ¢ | a Surface Elevation:  1086.3
\
PA \\ ] LEAN TO FAT CLAY, stiff, reddish
\ i brown
1 |ST| 6 3890( 102] 23.6/ CL \ -
& 1 3.0 1083.3
2 |sT| 7 26101 99| 21.9| CH ] LEAN CLAY, stiff, reddish brown,
' i trace fine sand
S -
PA / ]
3 |ST|"6 2390( 100] 19.8| CL .
/ 10
BA 21 1120 1074.3['"
N SANDY SILT, medium, fine grained,
j light brown
4 [ST| 12 *2000| 100| 11.8| ML .
154
PA 1.17.0 1069.3}4 [
/ ] CLAYEY SILT, stiff, light brown, trace '
A _ fine sand
5 |sT| 10 3380| 108( 209y /] :
20
2 ?/ :
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 3-14-01
oy WD, o il @ GeoSystems
Y Dry on4/19/01 DRLLRG ATV-45 |ORLLER DD e R v = R.)IIN . N
Installed 2-inch Piezometer APPROVED  JJZ JOBNO. 2015102




GEQSYSTEMSLOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF WELL NO. B-32 Page 2 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
& & |a > «| 2l 8 | o6
% B > 19 g - Zx E wx| 8] 3 3
2 |a| & (22555 |4 ==las| 2| & DESCRIPTION
& | %] 0 |Zzm=Z| 9 nE | & a1 &
S| 3| 0 |220|08L | > |82z (B2 =
33| 8 |583\288|50|28 |55 & | &
PA 7 : | i
7 _ CLAYEY SILT, medium, brown, trace i
_ fine sand B
o 9277/ o
6 | ST| 15 1750 88|25.9 MLH .
25 25.0 1061.3
BOTTOM OF BORING

* Calibrated Penetrometer

ATTERBERG LIMITS
Sample 2, Depth 3-5 feet
LL PL PI

35%%  20% 15%

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS || BORING STARTED 3-14-01
Y Dry W.D. BORING COMPLETED  3-14-01 @ G eaS Stm
¥ Dry on 4/19/01 DRLLRIG ATV-45 |DRLLER DD y

ENGINEERING IN

Installed 2-inch Piezometer

APPROVED  JJZ,

JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-33

Page 1 of 1

OWNER/CLIENT

City of Manhattan, Kansas

PROJECT NAME
Manhattan Corporate Technology Park

ARCHITECT/ENGINEER
Schwab-Eaton, P.A.

LOCATION  Wildcat Creek Road & Technology Circle
Manhattan, Kansas

N- 299,161.4
s | E 518 |z | 2| 88| .| E-1,686640.4
= > |I9Eulzz B - ol 4 5]
2151 % |2sEEE |2 |25|.2| o | & DESCRIPTION
22|z [5EZ|22 |8 |gE|2s| E | =2
22| 8 28328 |25(85 /55| £ | &
a|a| & 528|558 0k (20|58| & | 4 Surface Elevation:  1092.3
FA ] LEAN CLAY, stiff to very stiff, brown to
i reddish brown, trace fine sand
1 |ST| 6 *5500( 106| 21.8 CL/ -
2 |ST| 8 2330| 99| 24.6 CL/ .
5_...
PA / 4
180 1084.3
3 sT! 6 1590/| 94| 17.6 1\C/1Ii ] CLAYEY SILT, medium to stiff, light brown,
/ _ trace fine sand
1 10+
1 |
g
PA f 1
/‘ .
] /
4|sT| 5 2820| 97| 20.9| s [ -
g 15 15.0 1077.3
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 1, Depth 1-3 feet
LL PL PI
38% 19% 19%
* Calibrated Penetrometer
L The stratification Imes represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 3- 14 01
~ B R i & GeoS stems
¥ Dry @24 hrs. A.B. DRILLRG ATV-45 [DRLLER DD 2 o v o R.)I'] i Rl
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102




LOG OF BORING NO. B-34 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
s 2 | o Al e N- 299,256.2
%. E . @gt 3 _ E mf‘ 3| 3 - E -1,686,964.3
59| 8 (385180 |5 |3Z(95| & = DESCRIPTION
& &| g (28285 2t 29| =
22| g |<23|92x (2= |82 |52 S | &
Z o Qo |Z @
G| & | 2 |5Ea|552| 82|28 |58| & | & Surface Elevation:  1083.8
R LEAN CLAY, very stiff, brown, trace fine
: i sand
1[sT| s 8180 99|23.6| CL / ]
1 30 1080.8
2 - -
2 |stl 10 8850! 106! 21.5! cH / ] FAT CLAY, very stiff, reddish brown
% i
PA / 1 70 1076.8
] SANDY SILT, medium, fine grained, light
AL j brown
3 [ST| 20 1880 96| 13.5| ML} i-I .
10—
PA 1 12.0 1071.8
) CLAYEY SILT, medium to stiff, light brown,
s /; q trace fine sand
4 |ST| 5 2420] 100| 14.8 ML;/ 1
15 4150 1068.8
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 1, Depth 1-3 feet
LL PL PI
38% 19% 19%
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be ual.
WATER LEVEL OBSERVATIONS || BORING STARTED 3-14-01
Y Dry W.D. BORING COMPLETED 3-14-01 @ G ?AOS ' StmTI S
¥ Dry @ 24 hrs. A.B. DRILLRIG ATV-45 |DRLLER DD BN TN EE R.);]N %
Backfilled @ Completion APPROVED  JJZ JoBNO. 2015102
-— | =~ | =




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF WELL NO. B-35 Page 1 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Techno!ogy Circle
Schwab-Eaton, P.A. Manhattan, Kansas
N- 299,591.8 WELL
£ a8 |z | | 3 8| .| E-1687.1688 LOG
% E: 22 a[_t E:l: A g i o] = 3
Q@ @ géa %Q § EE ag| g = DESCRIPTION
= | 5| 6 |ZE=|© ak |29 &
23| 0 |Zaa|2En|zn |55 2 | B s
vi| @ wad Duna A& 20 (Pal O | A Surface Elevation: 1071.0
N | ...
Eax \ LEAN TO FAT CLAY, stiff, reddish
\ brown
1 |sT| 4 4730| 95| 23.0 gL \
H\ i
\ 3.0 _1068.0
' S trace fine sand
/ &
PA / 1 z0 1064.0
727/ CLAYEY SILT, medium, light brown,
i %7 ] trace fine sand
3 |ST| 22 1740| 98| 24.5 ML .
% 10
] ] v
PA | | 112.0 7 1059.0
] SANDY SILT, soft, fine grained, light
: bl | brown, trace clay
4 | ST| 15 610| 100|274 ML} i 1
ket 15+
PA " o e
5 |ST| 20 #500| 95| 25.8| ML{}{:l{ -
20+
* Calibrated Penetrometer f )
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || 8ORING STARTED 3-19-01
Z 12.0 feet W.D. BORING COMPLETED  3-19-01 @ G eaSystems
A 4 AT
11.1 feet on 4/19/01 DRILLRIG ATV-45 |DRLLER DD ENGINEERING 1N
Installed 2-inch Piezometer APPROVED  JJZ JOBNO. 2015102 '
— =




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF WELL NO. B-35 Page 2 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
WELL
S - > | o 2l @ LOG
Slz| % B2z = T g S B
Z | €|z |25 ElE= |2 || S| o | &
@l wld Eg?ﬁ 5g |a SZ185| 2 | = DESCRIPTION
210 = eu
5| 2|8 |525|98x 25|82 (52| 3 | &
o s | 2 |BE8|552|8R|30(53| & | &8
PA o 245
: ) SILTY SAND, very loose, fine gréined,
| light brown
6|SS| 18] 5 254/ SM|{- 1] ]
L 4] s | 25.0
' BOTTOM OF BORING

ATTERBERG LIMITS
Sample 2, Depth 3-5 feet

LL PL

35%  20%

* Calibrated Penetrometer

PI
15%

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS || BORING STARTED 3-19-01
7 12.0 feet W.D. BORING COMPLETED 3-19-01
Y 11.1 feet on 4/19/01 DRILLRG ATV-45 |ORLLER DD

Installed 2-inch Piezometer

APPROVED  JJZ JOBNO. 2015102

@ GeoSystems

"ENGINETETRTING

1

N C




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-36 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITERLENGINGER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
@ z | o 2 o N- 299,740.2
':23-: E . EEE:' o ; 28l 8 . E -1,687,048.7
A BRI DESCRIPTION
&£ | o |zEZ|9 aE 25| &
= S |223|28s |25 (32|25 2 | &
3|3 |2 |5es|252|28|28)55) & | 2 Surface Elevation:  1073.9
o i FAT CLAY, very stiff, brown, trace fine sand
1 |ST| 9 6220| 99| 23.9| CH 5
2 |ST| 6 4780 99| 224|CH ; 1
/ 54
1 6.0 1067.9
g 4
e A CLAYEY SILT, medium, light brown, trace
% 1 4 fine sand
i 4
CL |/ )
3 |ST| 7 1750| 102] 24.0 ML i
10
2Bl
]
95 1
PA 1120 1061.9
] SANDY SILT, stiff, fine grained, light brown, 7
: _ trace clay
4 | ST| 20 2380| 100| 28.1| ML} 1 v
15 15.0 _1058.9
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS

BORING STARTED 3-19-01
7 13.0 feet W.D. BORING COMPLETED  3-19-01 @ G 605 Sten’]S
Y 14.5 feet @ 24 hrs. A.B. DRLLRIG ATV-45 [DRLLER DD y

ENGINEERING

APPROVED  JJZ,

Backfilled @ Completion

JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF WELL NO. B-37 Page 1 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
@ - o ol o N- 299,827.5 WELL
R 5 |8 = | 3| 8| . | E-1,687,2025 LOG
2| |z|2Eg|ZE |2 |3z 82| 8
@y d gféa Lﬁ; Z E% as % : DESCRIPTION
= a W
=128 |225/98, 2582155 2 | &
|5 | 2 |REa|55L|88|28|53| 6 | Surface Elevation: 1068.2
7
PA ? 1 FAT CLAY, very stiff, gray brown
1 |ST| 12 4260 98| 24.3 CH% 1
2 | ST| 21 4180 97| 25.8 CH/ 1
7 1 5. 1062.7
// 7 A% 062
PA ] LEAN CLAY, stiff, light brown, trace
/ i fine sand v
/ ! '
3 |sT| 24 2320| 98| 268 CL/ i
10+
PA 1
] - increasing silt content with depth
4 | ST| 24 2090| 94| 30.2| CL .
PA / - 2
/ 1.17.5 1050.7}%
Frll ] SANDYSILT, medium, fine grained, 5
5 | ST| 20 1220 98|24.8/ML{} 1| A light brown
bl 20 N
4 1210 1047275
* Calibrated Penetrometer
The stratification lines represent the appmxlmate boundary lines berwcen soil and rock types. In- 51tu the transition may be Eradual
WATER LEVEL OBSERVATIONS || BORING STARTED 3-14-01
e cane o MR 0 & GeoSystems
Y 7.6 feet on 4/19/01 DRLLRIG ATV-45 |DRLLER DD w1 o R').] oy
Installed 2-inch Piezometer APPROVED  JJZ JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

* Calibrated Penetrometer

ATTERBERG LIMITS
Sample 1, Depth 1-3 feet

LL PL
64% 21%

LOG OF WELL NO. B-37 Page 2 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARGRITECTENTINGER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas :
TN EPEE =
2 a = 1
Sz |z (9522 |5 |ui| 82| 3
a|m| & |335/86 (& |82|e3| 2| & DESCRIPTION ,
= | = o %E3 o5 e EE ES a E i
= 2| g |89|28s|20|258|28| 2 | &
a|a| 2 |BER|55£|8R(33|53| & | &
PA 1 _ "
- CLAYEY SILT, medium, brown, trace
- fine sand
g i
6 |sT| 24 1360( 98| 28.6| - ;
1 25 1 25.0 1043.2
BOTTOM OF BORING

PI
43%

The stratification lines represent the approximate bound

lines between soil and rock

WATER LEVEL OBSERVATIONS || BORING STARTED 3-14-01
2 7.0 feet W.D. BORING COMPLETED 3-14-01
Y 7.6 feet on 4/19/01 DRILRG ATV-45 |ORLLER DD

Installed 2-inch Piezometer

APPROVED  JJZ

Y

JOBNO. 2015102

es._In-situ the transition may be gradual. |

@ GeaSystems |

ENGINEERING




LOG OF BORING NO. B-38 Page 1 of 1

GEOSYSTEMS LOG 20151 02.GPJ GEOSYSTM.GDT 4/20/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
i z |4 2 4 & N- 299,612.0
%. E > @g;: o 5 §§“ 2| 8 . E -1,687,324.8
w|w| @ Eé“g“ Z5 |a [32|a5| 2| = DESCRIPTION
a & &
5| 3|8 |325|88. | 2|82 |52| 3 | &
| 3| B |6EE|554 |82 (58|59 3 ,
W | @ nam)| Dmns O[22« © Surface Elevation: 1065.0
7
A ? ] FAT CLAY, stiff, dark brown
1 |ST| 24 2360| 102] 20.3| CH é 1 25 1062.5
7 |
: / ] FAT CLAY, very stiff, gray brown
2 I'sT| 11 4960, 98|24.3|CH % .
i h 4
% 5 _
PA % ]
3 |ST| 8 4180| 93| 28.8| CH é 1
_ / 101100 1055.0
%} ] SANDY SILT, stiff, fine grained, light brown,
PA N FAe | trace clay
4 |ST| 21 2610| 105|263 ML{ ]| 1
"1 15 15.0 1050.0
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 2, Depth 3-5 feet
LL PL PI
53% 23% 30%
* Calibrated Penetrometer
Thc stratification lines represent the approximate boundary lines between soil and rock types. In~srtu the transition maz be gradual
WATER LEVEL OBSERVATIONS || BORING STARTED 3-14-01
Y Dry W.D. BORING COMPLETED  3-14-01 @ G eas)lste,ms
Yy
4.8 feet @ 24 hrs. A.B. DRLLRIG ATV-45 |ORLLER DD AN E EYR @
Backfilled @ Completion - || APPROVED  JJZ JOBNO. 2015102




LOG OF BORING NO. B-39 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/25/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
- z |a " e N- 299,790.3
g E . 2!%;;' EE = §§ % S - E -1,687,363.7
qla|l g gga LZH(ZJ § EE as % ; DESCRIPTION
& | = o |Zz@=2|0 @2 Eﬂ &
22| 9 [285\28s 20|85 55| 3 | & y
@ | A waml Jeo | AL | S0 D@l © | A Surface Elevation:  1066.3
PA 1 :
FILL, lean to fat clay, very stiff, brown
1|sT| 9 4860| 97| 227| oy 20 1064.3
FILL, lean clay, stiff, dark gray brown to black,
i trace organics
2 | ST| 14 3850| 88|33.9|CL 1
5__
> 1 6.0 1060.3
S0 y ] FAT CLAY, very stiff, dark brown to gray
_ brown
B '
3 |sT| 18 4370 9428.0 CH/ A
% o]
PA % !
s |
1 4910| 97| 266 CH/ |
4 |sT| 22 / -
7600| 103| 22.4| CHY/ <1150 ——
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 2, Depth 3-5 feet
LL PL Pl
43% 20% 23%
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 3-14-01
2 12.0 feet W.D. BORING COMPLETED  3-14-01 @ G eOS st ms
¥ 8.1 feet @ 24 hrs. A.B. DRLLRG ATV-45 |ORLLER DD EN G NG R.)I] M
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102




LOG OF BORING NO. B-40 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION

Schwab-Eaton, P.A.

Wildcat Creek Road & Technology Circle
Manhattan, Kansas

N- 299.490.5
| B §la |z | | 3 8| .| E-1,6872807
22|z |2ce|Ze |3 |e2|.8 2| &
4w & |235156 |& [3Z|a3| 2| & DESCRIPTION
hace {4 0}
$|2| 8 |223|25. 25| 22|22| 3 | &
|5 | 2 |REa|55L| AR |33 (58| G | a4 Surface Elevation:  1066.6
PA }:: 1 08 Topsoil, brown (9") 1065.8
/ 7 FAT CLAY, stiff, gray b '
1 |sT| 7 3620/ 95283 CH% d a2l oA, Sl gray brown
2 |ST| 10 2440| 94|27.5 m% ;
E
o A 170 1059.6
Q _
LEAN TO FAT CLAY, stiff, reddish brown,
CL \ i trace fine sand
3 |ST| 15 3870| 103|23.1 CH§ ;
10
% 1110 1055.6
B ] SANDY SILT, medium, fine grained, light ¥
-] brown
4 |ST| 24 1490 94| 29.4| ML 1
151 15.0 10516
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 2, Depth 3-5 feet
LL PL PI
67%  23%  44%

* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the Iransztlon may be gradual.

WATER LEVEL OBSERVATIONS || BORING STARTED 3-14-01
] e il & GeaS sterms
Y 57 feet @ 24 hrs. A.B. DRILLRIG ATV-45 |DRLLER DD y

ENGINETERTING IN

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

Backfilled @ Completion

APPROVED  JJZ

JOBNO. 2015102




LOG OF WELL NO. B-41 Page 1 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHIFECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas !
N- 299312.8 WELL|| |
o | E 518 |z | | 88 .| E-1,6874526 LOG
2151 % (25628 |2 (25| 8| ¢ | @ il
m w i) tCé‘H- LL'(J ) =5 & Q>_ (-:4) u"_ DESCRIPTION Y
S || 5 3B2|g2 |8 22|25 E | 2 |
2| 3| g |<29|98 (2|82 |52 3 | & \;
S| S| B |5Ea|554|82(38(|53| & | & :
@ | @ viss M| Swf | B @ Surface Elevation:  1064.6
PA . ;
| FILL, fat clay, very stiff, gray brown
1 [|ST| 8 7700| 103| 22.5| CH 1 .’
130 1061.6 |
7 | .
2 18sT| 5 4300/ 98|23.0lcH LEAN CLAY, very stiff, dark gray
] brown to black
5 —
7 1 6.0 ¥ 1058.6 :
PA Z ] FAT CLAY, stiff, brown to gray brown '|
3 |sT| 24 3080| 100| 25.0| CH % ] |
PA % !
B !!
4 |ST| 24 3250| 98(26.5|CH % |
/ 154
7 1160 1048.6|'.
PA : ;
% ] CLAYEY SILT, stiff, gray brown, trace
A fine sand
%2/
5|sT| 22 2410| 100{ 23.8| S :
17 20
i |
* Calibrated Penetrometer

WATER LEVEL OBSERVATIONS

The stratification lines represent the approxima

te boundary lines between soil and rock types. In-situ the transition may be gradual.

BORING STARTED 3-19-01
2 10.0 feet W.D. BORING COMPLETED  3-19-01
¥ 5.9 feet on 4/19/01 DRILLRIG ATV-45 |DRILLER DD

@ GeoSystems

ENGINETER/I

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/25/01

Installed 2-inch Piezometer

APPROVED  JJZ JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/25/01

LOG OF WELL NO. B-41 Page 2 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHINECTIENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
W Z -~ al e WELL
a s LOG
S|z (e2c(22 |5 |23 8 2| 3
AR gé‘a ‘73§ Z [%,_‘5 as g5 DESCRIPTION
2| Z| o [ZzmE[Q Q |gg (29| &
S 3| Q0 |220|98w |2 |82 |52 &
23| 8 583|288 (58| 25|35| & | &
R 1220 1042.6 ;':i{:é}:ﬁf:}
% B FAT CLAY, stiff, dark brown, trace fine :‘3
/AR s
5 | 8T | 24 2040 91| 31.7|CH / . e
// 1.25.0 1039.6 i
25 . u e
BOTTOM OF BORING

* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. [n-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS || 8BoriNG sTARTED 3-19-01
2 10.0 feet W.D. BORING COMPLETED 3-19-01
Y 59 feet on 4/19/01 DRILLRG ATV-45 [DRLLER DD

Installed 2-inch Piezometer

APPROVED  JJZ, JOBNC. 2015102

& GeoSystems

ENGINEERING 1




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/25/01

LOG OF BORING NO. B-42 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
w Z |n > al o N- 298,815.6
g | & | . Dg |22 |& 22| 8l g . E -1,687,467.7
<= 2 |egBIEE |2 (26| S| o | &
W lw| @ ééa Lz"% & 35 as| 2 | 2 DESCRIPTION
= || 9o |zmz|© 2t 29| = '
22| 8 |285\28 50 |85|55| 2 | & | |
v | @ na@ Snd | A& | 20 [Dal O | A Surface Elevation:  1065.3
PA :::::: 1 os Topsoil, dark brown (9") 1064.5
1 FILL, fat clay, very stiff, dark gray brown to
1 |sT| 8 4610 97|282|cH 1 o i
2 | ST| 10 4650| 97| 28.6| CH .
5 —
1 6.0 1059.3
ko | LEAN CLAY, stiff, brown, trace fine sand
3[sT| 9 2040| 94| 26.5 CHV 20 1056.3
% 10 ] FAT CLAY, medium, dark gray brown ¥
/ ] z
PA / 1
4 | ST| 24 1110| 94)27.9 CH% 1
A 15 115.0 1050.3
' BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. [n-situ the tr transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 3-20-01
D ket il s @Geos stems
; | .
9.7 feet @ 24 hrs. A.B. DRILL EEG ATV-45 |DRLLER DD ‘N B EREE M B
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102




LOG OF WELL NO. B-43 Page 1 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
@ z B N- 298,621.0 WELL
y | & S |8 |E | =| 38| 8| .| E-1,6874779 LOG
212 |z |2Eg|2E |3 |u| 2| 2| 3
alw| 81235155 |5 [SE|as| 2| & DESCRIPTION
2| & o [ZzeEZ|Q nE |29 =
S| 2| g |525|22« | 2= |82 (52| 3 & .
< < | o Sol|Zzo m
4| a| 2 |aka|56€|ax[30|58| 6 | A - Surface Elevation: ~ 1060.2| |
PA mea 1 g g Topsoil, dark brown (7") 1059.5

2720| 95]22.1

—
%]
—
=}

L % ] LEAN TO FAT CLAY, stiff, dark

CH\ _' Arow |
k. 1 35 1056.7

2 |ST| 22 1090| 93|26.3| CL // _

LEAN CLAY, medium, brown, trace

5 1 ﬁne_ sand ¥

. 1 6.0 : ; 1054.2
PA :
/ FAT CLAY, very stiff, dark gray brown

%

R N TSR St VO S T TN

PA 12.0

NN

FAT CLAY, very stiff, gray brown,

trace fine sand
4 | ST| 24 5700 93]|29.3|CH

\

| 7

18.0

i light brown

P4l 20

5 |ST| 24 .2020| 97| 26.2| ML | - SANDY SILT, medium, fine grained,
i

* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be ual.

WATER LEVEL OBSERVATIONS || BORING STARTED 3-20-01
Y 50 feet W.D. BORING COMPLETED  3-20-01 @ G S 5[
Y 4.9 feet on 4/19/01 DRILLRIG ATV-45 |DRILLER DD y

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

" ENGINEERING I

Installed 2-inch Piezometer APPROVED  JJZ, JOBNO. 2015102




LOG OF WELL NO. B-43 Page 2 of 2
OWNER/CLIENT ' PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas ]
” > i sl WELL || |
5|85 o8 (8. |E |.%] 8 3] 3 LG
Z & =2 [2RE|2E8 |2 |2 sl o | 8
@ |a| & 22555 |4 2z1as| 9| & DESCRIPTION
&% | o |zB2|0 Qb 29 &
S| 3| g |223|98u | >w |82 |52 £
$|%| 8 |583|25%|58(25(25] & | &
PA F :
1.4 N SANDY SILT, medium, fine grained,
1 4 light brown
6 | ST| 22 2230 94(30.3| ML} 1
Fi:l 55 1 25.0 1035.2 (55

* Calibrated Penetrometer

BOTTOM OF BORING

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

The stratification lines represent the approximate boundary lines between soil | and rock types. In-situ the transition may be ual.
WATER LEVEL OBSERVATIONS || BORING STARTED 3-20-01
Y 50 feet W.D. BORING COMPLETED 3-20-01
A 4
=~ 4.9 feet on 4/19/01 DRILLRIG ATV-45 |[DRLLER DD ENEE N EE W
Installed 2-inch Piezometer APPROVED  JJZ, JOBNO. 2015102

& GeaSystems




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-44 Page 1 of 1

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
A - .. al b N- 298,465.7
- o |2 £ | ol & | o E -1,687,653.6
2z |z (25828 |9 |me| g2 8
wlw| & |Z3525 (4 |5E|a2| 2| & DESCRIPTION
z|z|2 (262|858 |2 |Ge|Ea] £ | E
2| 2| 3 |S83|285|%5(95|25| 2 | & ‘
v | v na@Dna | Q& | 20 1oa| O | QA Surface Elevation:  1059.0
PA AR 1 08 Topsoil, dark brown (9") 1058.2
] LEAN CLAY, stiff, dark brown to gray brown,
1 [ST| 9 2040| 90| 27.1| CL / 1 trace fine sand
] b 4
2 |ST| 24 3980 97|29.4| CL / 1 45 1054.5
# : !
- ¥
% 2 _ FAT CLAY, very stiff, gray brown
3 | ST 21 5390| 94| 30.4|CH % 1
B
/< 1 11.0 1048.0
e \ ] LEAN TO FAT CLAY, very stiff, light gray
\ _ brown, trace fine sand
CL \ j
4|stT| 17 5530 95|27.8| S % ]
N 5 | 15.0 1044.0
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 3-20-01
2 5.0 feet W.D. BORING COMPLETED  3-20-01 @ G eas SteTnS
- Y
2.8 feet @ 24 hrs. A.B. DRILLRIG ATV-45 [DRLLER DD g Wil o g % P &
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102




LOG OF BORING NO. B-45 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
N- 298,340.1
| & 512 |z | | 3881 .| E-1,687,891.9
AP ER A R ERE
Mm@ @ <§*~ %E; 5 SZ|las o i DESCRIPTION
:;}S%pgozm;mﬂmgg
=|2| 8 228|925 25| 85128| 2 | &
a|a| & |5ERB|55%|08 (33 (58| G | o Surface Elevation:  1057.8
PA :E:E:E‘ 1 00 Topsoil, dark brown (11") 10569
1 lst! 9 2040 91l 260! cL fi LEﬁ%:’S(;rEaAY, stiff, dark gray brown, trace
1 30 1054.8
CL Q i
CH _ brown v
\ o |
PA \% 1 70 1050.8
/ ] FAT CLAY, very stiff to hard, dark gray
/ | brown
3 |ST| 11 8530| 98]25.3 CH/ 1
% 10
PA _ / 11.5 1046.3
/ j FAT CLAY, very stiff, light gray brown, trace
/ fine sand
4 | ST| 14 6650| 100| 23.9 CH/ 1 -
% 15 15.0 10428
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual
WATER LEVEL OBSERVATIONS || BORING STARTED 3-20-01
Y 145 feet W.D. BORING COMPLETED  3-20-01 @ G eas StemS
; Y.
4.7 feet @ 24 hrs. A.B. DRILLRIG ATV-45 |ORLLER DD ENGINEEGRING
Backfilled @ Completion APPROVED  JJZ JoBNO. 2015102




LOG OF BORING NO. B-46 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/25/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas ' Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
i z |4 N Wi N- 298,871.7
s E . Egt 8. E .2 8l s - E -1,687,161.2
w8 géaa 55 |4 ;g as| g 5 DESCRIPTION
421 %| o [za3|© 2 1% ElZ8| =
2| 2|8 25322y |25|85|25| 2 | &
5|8 | 2 |5En| 552 | 823853 & | & Surface Elevation:  1073.9
PA ::::::J 1 08 Topsoil, dark brown (8") 1073.1
CL i FILL, lean to fat clay, stiff, brown, trace fine
1 |ST| 6 *3000| 98| 23.9 CH . sand
130 1070.9
2 |ST| 10 2850 98| 24.9| CL : LEAN CLAY, Stiff, reddish bl'OWTl, trace fine
' ] sand
5 2l
PA 1 70 1066.9
i CLAYEY SILT, medmm, light brown, trace 7
2 J fine sand
3 |sT| 20 1430( 101| 252| L v
“| ML i
10
’ d
PA “ . 1 1 12.0 1061.9
) ] LEAN CLAY, stiff, brown, trace fine sand
4 |ST| 22 3530| 101[26.7| CL / ]
15 115.0 1058.9
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 3-21-01
Z 8.0 feet W.D. BORING COMPLETED  3-21-01 @ G eas Stems
Y 91 feet @ 24 hrs. A.B. DRILLRIG  ATV-45 [DRLLER DD 0 B N B R.)i}N -
Backfilled @ Completion - || APPROVED  JJZ JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF WELL NO. B-47 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas ,
& o r N- 297,620.1 ' wELL]| |
| = 8§12 |z | =| 3] 8| .| E-1,687,5686 LOG || |
% z z aﬂt Z T b G- g e 2 .
2 |a| §|235/56 |4 sZla5| 2| = DESCRIPTION [
2| 3|8 |228 8225|838 (55] 2 | & |
G| & | 2 |BER(55L|08|30|5a| 0 | A Surface Elevation: ~ 1059.7
PA E::::: 1 09 Topsoil, dark brown (11") 1058.8
7 T CLAY iff, brown
1 |sT| 8 4080| 94| 30.1| cH % ] EAT CLAY, very stutl, brown
2 | 8T| 7 6330| 99|244|CH % -
% i
PA % ] ¥ :
7, 180 105176 [
Pl SILTY SAND, loose, fine to medium :
IssT 18| 7 15.4| SM}1- o[, | grained, brown
bl 10+ ;
PA ] |
) 1
4|ss| 18| 8 183|sMmllio] ]
L8 e 1] (1 1044.7 l
BOTTOM OF BORING
ATTERBERG LIMITS
Sample 1, Depth 1-3 feet
LL PL P |
58%  20% 38% '.
* Calibrated Penetrometer |
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual. |
WATER LEVEL OBSERVATIONS || BORING STARTED 3-21-01
Z 7.0 feet W.D. BORING COMPLETED 3-21-01 [
Y 7.3 feet on 4/19/01 DRLLRIG ATV-45 [ORLLER DD @ Geas.)Jsm |
FEL R = ENGINEERING G N
Installed 2-inch Piezometer APPROVED  JJZ JOBNO. 2015102




LOG OF BORING NO. B-48 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
@ z |4 " 3l @ N- 297,649.2
S E . agt_ 3. |& ﬁo\c' 3| S . E -1,687,857.5
| a | & |33 gg Z | 5% qg| £ s DESCRIPTION
= s = — U1
G|a| o |5E8|568 (82| 50|58| & | 8 Surface Elevation:  1056.5
PA :E:E:E { o8 Topsoil, dark brown (10") 1055.7
1 LEAN CLAY, stiff to very stiff, dark gray
1 |ST| 20 3770 95| 25.1| CL / i brown to black, trace fine sand (Possible Fill)
2 |ST| 9 4580 95|25.5| CL / 1
/ ;-
/ 1 6.5 y 1050.0
PA i |
— SAND, medium dense, fine to medium
i grained, poorly graded, brown
3 |SS| 16| 13 17.8 I
10+
PA ]
4 |SS| 18| 12 18.0 1
Q o 15 15.0 1041.5
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be
WATER LEVEL OBSERVATIONS || BORING STARTED 3-20-01
ol 1510 omeconeE_ 2001 & GeoSystems
v Y
6.5 feet @ 24 hrs. A.B. DRLLRIG  ATV-45 |ORLLER DD ENGINEERI NG 1
Backfilled @ Completion APPROVED  JJZ, JOBNO. 2015102




LOG OF BORING NO. B-49 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
- - ] il N- 297,307.0
e c |18 |& <| 3| 8 | .| E-1,687,5387
2| % 25|28 |9 |ge| 8|l o | 8
s |a| € 23558 |4 HACHERR DESCRIPTION
| ) —
S| 2| 8 |2285\98. 2s| 82152 3 | &
5| | 2 |hER|55L|aR (20|58 0 | a Surface Elevation: 1062.0
PA :::::: 1 08 Topsoil, dark brown (10") 1061.2
?/ o
/ ) LEAN CLAY, stiff, dark gray brown, trace
1 |ST| 12 3610| 101|17.3| CL / - ~nceand
// 1 35 - 1058.5
2 | 5L 20 Gisn) 103 126 CL ] LEAN CLAY, very stiff, light brown, trace ¥
8 fine sand
/ 1 6.0 1056.0
PA % ] FAT CLAY, brown
// 1 85 1053.5
3(SS| 7| 8 12.5| SM}-% . ] SILTY SAND, loose, fine to medium grained,
10 - brown
PA ]
B v
4)ss|l16]| 7 148|sMil5 ] |
Lol 151-15.0 1047.0
BOTTOM OF BORING
* Calibrated Penetrometer .
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 3-21-01
2 13.0 feet W.D. BORING COMPLETED  3-21-01 @ Ge(ls tms
v Y
4.2 feet @ 24 hrs. A.B. DRLLRIG ATV-45 |DRLLER DD ENGINEEEING INEC
Backfilled @ Completion APPROVED  JJZ JoBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-50 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
- - 4 N- 297,326.7
.| & s |8 o <| 3| 8| . | E-1,688,020.4
22| 2 |2Ex|2E |3 || & 2| B
m o | @ (23525 |& [SZ[a2| 9| = DESCRIPTION
=|z|3 262|068 |2 |GE|Ea|l £ | &
= |2 | g |228/28x |25(85(22| 2 | &
G| G| 2 |aiE|56L |32 (35|58 & | & Surface Elevation:  1054.6
PA B 1 0.8 Topsoil, dark brown (8") 1053.9
: ] LEAN CLAY, medium, brown, some fine sand
1 |ST| 24 1810] 105]|21.9| CL .
AT *2000| 103|15.3| CL 1 40 .
4.1|SM||:F .
forll s4 SILTY SAND, loose, fine grained, brown
PA 1 70 1047.6
] SAND, medium dense, fine to medium
i grained, poorly graded, brown to reddish
] brown
3(8s| 16| 20 6.3 ]
PA i
12.5 1042.1
[ ] SILTY SAND, loose, fine grained, light brown
48s|17| 9 9.9[sM|{ -t ]
{4 151 15.0 1039.6
BOTTOM OF BORING
* Calibrated Penetrometer

WATER LEVEL OBSERVATIONS

BORING STARTED

3-20-01

The stratification lines represent the approximate boundary Tines between soil and rock types. In-situ the transition may be ual.

< Dry W.D.

BORING COMPLETED

3-20-01

Y Dry @24 hrs. A.B.

DRILLRIG ATV-45

DRILLER DD

@ GeoSystems

ENGINEERING I

Backfilled @ Completion

APPROVED JJ7Z.

JOBNO. 2015102




LOG OF BORING NO. B-51

Page 1 of 1

OWNER/CLIENT
City of Manhattan, Kansas

PROJECT NAME

Manhattan Corporate Technology Park

ARCHITECT/ENGINEER
Schwab-Eaton, P.A.

LOCATION
Manhattan, Kansas

Wildcat Creek Road & Technolugy Circle

5 N- 296,700.4
s | & 5 |8 Z <| 3| 8| . | E-1,687231.1
Z|E| % |2CEIEE |2 |26|.3 o | @
@ @ | d ééa %% & = as| = - DESCRIPTION
4| & | 0o |zaZ|9© at |24 =
23| 8 2358 |2n (85|58 2 | & |
@ | @ wad|dna A& (20 (Pa| © | A Surface Elevation: ~ 1073.6
' Kahar _Topsoil, dark brown (12")
PA o o 7 10726
2 . -
1 |ST| 21 8950 98| 29.6| CH J FAT CLAY, very stiff to hard, gray brown to
¥ / | brown
2 |ST| 7 9360| 104|20.3 CH//‘/,‘_ 1 45 1069.1
b > SILTY SAND, fine grained, light brown
PA i ]
PaH 7.5 1066.1
AL ] SAND, loose, fine to medium gramed poorly
s | sl w0l @ e 2 i graded i:ght brown
gl 104
1115 1062.1
PA -
i SILTY SAND, medium dense, fine grained,
4 prown
4(SS| 18| 16 17,5/ SM|{ -t ] v
Joob 15.0 1058.6
15 .
BOTTOM OF BORING
ATTERBERG LIMITS
.Sample 1, Depth 1-3 feet
LL PL PI
59% 21% 38%
* Calibrated Penetrometer

The stratification lines represent the approximate bound

lines between soil and rock

. In-situ the transition may be ual.

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

WATER LEVEL OBSERVATIONS || BORING STARTED 3-21-01

£ emece | @GeoSystems

¥ 145 feet @ 24 hrs. A.B. DRLLRG ATV-45 |DRLLER DD o N I8 B3 R:)[/ s
Backfilled @ Completion APPROVED  JJZ, JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-52 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
w“ > 5 N- 296,406.9
| & 'S |8 5 | 3| 8| . | E-1,687,633.3
21z | 2z |28g|28 |8 |uc| 8l 3| 3
ol m| @ |35 85 |5 |8E[aS| 2| = DESCRIPTION
z| 2|3 255|862 |2 |EE(Bal E | =
22| 5 |2828|285|25(25(28 2 | &
G|a| @ |ham| 558 8233|153 & | 4 ~ Surface Elevation:  1053.0
PA N ARG 1 0.3 Topsoil, dark brown (9") 1052.2
% 1 FILL, sandy lean clay, dark brown
2000( 100| 18.5| CL 1
2.0 1051.0
1 |ST| 16 CL \Q
2980 1011221 ) o \ __- LEAN TO FAT CLAY, stiff to very stiff,
CL \ - brown, trace fine sand
2 |ST| 13 6210| 105(20.9| < \ 1
§ o
PA § 1 70 1046.0
SAND, medium dense, fine to medium
] grained, poorly graded, light brown
3 |SS| 18| 11 ]
10
PA ]
4 |SS| 16 | 21 ]
15 1150 1038.0
BOTTOM OF BORING
* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS || BORING STARTED 3-20-01
el o nem ¥ & GeoS sterns
¥ Dry @ 24 hrs. A.B. DRILLRIG ATV-45 |DRLLER DD y

APPROVED  JJZ

Backfilled @ Completion

=

JOBNO. 2015102

" ENGINEETRING




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-53

Page 1 of 1

OWNER/CLIENT

City of Manhattan, Kansas

PROJECT NAME

Manhattan Corporate Technology Park

ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
@ z: | & S gl @ N- 296,290.9
% E s agt o E gég 3| 3 3 E -1,687,158.4
@ | § 23555 |4 52 aZ| g . DESCRIPTION
= Z |a |BE|Hn
S5 5 |285185, |5, (BB 52| 5 | &
< O |ro2|Zem | = E O£ ) 5
| 4| & |ma@oenx| A& 20 |2a) O | A Surface Elevation: ~ 1073.4
ALAR Topsoil, dark brown (12")
Fex g 1072.4
1|ST| 9 9570( 103|25.9| CH ; FAT CLAY, hard, gray brown
30 1070.4
o ST 16 5210/ 106/ 18.2] CL ] LEAN CLAY, very stiff, desiccated, light
’ i brown
/ 5
1 6.0 1067.4
PA ] SILTY SAND, loose to medium dense, fine to
il medium grained, poorly graded, light brown
3[ST| 13| 11 9.6/ SM|/: ]
o 5. 10 v ]
PA 1
4(ss| 17| 13 145 smf ] v
R 15 15.0 1058.4
BOTTOM OF BORING
* Calibrated Penetrometer

The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.

WATER LEVEL OBSERVATIONS

BORING STARTED

3-20-01

¥ Dry W.D.

BORING COMPLETED 3-20-01

Y 145 feet @ 24 hrs. A.B.

DRILLRIG ATV-45 |ORILLER DD

ENGINETEHTR G

Backfilled @ Completion
—_—

APPROVED  JJZ

JoBNO. 2015102

® GeoSystems

NG




GEOSYSTEMS LOG 201 5102.GF’J GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-54 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
N- 296,373.4
oy g 18 .|z | | 88| .| E-1,6867675
22|z |REg|2E |2 |sc| & 2| B
q|a| 8 éég 55 |5 |52(aS| 2| & DESCRIPTION
o — A
HE N EEE
G| 5| 2 |5Ea|552 |82 (38|58| & | & Surface Elevation:  1087.8
PA Zabaly | Topsoil, dark brown (12") —
) J\AAAhA 8 :
7 .
1 |ST| 14 4690 94|28.2|CH / ] FAT CLAY, very stiff, brown
% 130 1084.8
2 |sTl 11 3400| 99| 26.1| cL ] LEAN CLAY, stiff, light brown, trace fine
' / ] sand
/ £
PA / 1 70 1080.8
L1
/I CLAYEY SILT, stiff, reddish brown, trace
cL W 4 fine sand
3| 8ST| 12 2030, 98|19.4 ML 1
M 10
g ]
PA ]
//? T
( ]
CL i
4 |ST| 5 *3000 96| 14.6 ML/ i
15 115.0 1072.8
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the agprommateboundary lines bemcen soil and r ockm In-situ the transition may be
WATER LEVEL OBSERVATIONS || BORING STARTED 3-20-01
— 2 Bl i @G@OS StETHS
¥ Dry @24 hrs. A.B. DRILRIG ATV-45 |ORLLER DD bgiliccinsios R.)]] .
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102



LOG OF BORING NO. B-55 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/1

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION -~ Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
“ z |a N i N- 296,630.7
. E . Eégt' 2. |E ﬁr: 3 § ’ E -1,686,770.5
a@lal| 8 |S55|25 |& [3z[e2| 2| & DESCRIPTION
z|z|3|252(55 |2, |85|Ea| £ | E
z| 2 U<Z°%U—§‘“5025§ o
S|4 | & |9Ea|55€|a8|20|58| 6 | a Surface Elevation:  1089.0
X Topsoil, dark brown (12")
i 1.0 1088.0
1|sT| 14 3930 98|22.0 FAT CLAY, stiff, brown
2 |ST| 8 2980| 96|25.4
5.0 1084.0
SANDY LEAN CLAY, very stiff, brown to
PA reddish
3 |ST| 14 4120| 103| 17.0
B 12.0 1077.0
CLAYEY SILT, stiff, brown to reddish brown,
trace fine sand
4 |ST| 6 2170( 102] 13.9
15.0 1074011 '
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be ual.
WATER LEVEL OBSERVATIONS || BORING STARTED 3-21-01
Y Dry W.D. BORING COMPLETED  3-21-01 @ G eas Ste,rrls
¥ Dry @24 hrs. AB. BRLLRR. ATV-45 |DRILLER DD ENGINEE R')IIN G I NC
Backfilled @ Completion - || APPROVED  JJZ JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-56 Page 1 of 1
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
- z |q 5 sl N- 296,983.5
%. E N agz o, E ﬁg 3| 3 3 E -1,686,427.0
bl ol 8 |235E25 |F |2E|aS| 2| = DESCRIPTION
22| > [gE4|Z2> a =l =
& | 5| o |Zzm=2|O =R & =
3|3| 8383|2020 |25|28| 2 | &
G| |2 |52a|552 |88 38|53 & | 4 Surface Elevation:  1081.4
PA R 0.8 Topsoil, dark brown (12") 1080.6
il LEAN CLAY, very stiff, brown, trace fine
1 [ST| 10 7120| 107|23.1| CL i e
/ 1 3.0 1078.4
7/ ]
2 |sT 7 8180| 102] 22.9 CH/ i FAT CLAY VEry stiff to hard, brown
% E
FA / 1 70 1074.4
] SANDY SILT, very stiff, fine grained, brown
E to reddish brown, trace clay
3 |ST| 7 5380| 101 21.9| ML 1
L 104
PA I
[ 1 12.5 1068.9
1
I CLAYEY SILT, stiff, brown, trace fine sand
4 |sT| 6 2370| 108| 192| CF ]
/ =
/1 15.0 1066.4
15
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the transition may be gradual.
WATER LEVEL OBSERVATIONS (| BORING STARTED 3-21-01
“ Dry W.D. BORING COMPLETED  3-21-01 @ G eas S terns
Y Dry @24 hrs. A.B. DRILLRIG ATV-45 |ORLLER DD o s sty R')I/ g
Backfilled @ Completion APPROVED  JJZ, JOBNO. 2015102




GEOSYSTEMS LOG 2015_1_02.GPJ GEOSYSTM.GDT 4/20/01

LOG OF WELL NO. B-57 Page 1 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
m 2 e 5 | @ N- 297,125.7 ' \tg]az_
S |5 |z leelBe |5 |23| Bl 5| B
ala| 823558 |4 HEHERR DESCRIPTION
-2
1 2 IR
5| & | 2 |588|588 |62 |20 (54| o | A Surface Elevation:  1075.8
AN I Topsoil, dark brown (12")
g MR 0 1074.8
7 it
1 |sT| 8 6500| 104|20.3|CcH ] FAT CLAY, very stiff, dark brown to
: / N brown
. 1 35 1072.3
& 8% 17 3160) 165 174 CH\ 1 LEAN TO FAT CLAY, stiff, brown,
\ g trace fine sand
oA § :
& 1 75 1068.3
P SANDY SILT, medium, fine grained,
3 |ST| 22 1850| 101]20.5|ML[F."[| A LBYE brown
10+
PA -
4 |sT| 18 1460| 104|249\ MLI}[| Y
151 AV
PA P 170 1058.8'"
SILTY SAND, loose, fine grained, ;
b brown
5(ss|12] 8 15.6|sM|{"1] ]
o 20 o
* Calibrated Penetrometer i
The stratification lines rgresmi the approximate boundary lines between soil and rock types. In-situ the transition may be gaial
WATER LEVEL OBSERVATIONS || BORING STARTED 3-21-01
g yrein eere i | @ GeaSystems
v Y.
14.2 feet on 4/19/01 ORILLRIG ATV-45 |ORLLER DD ENGINEERING I
Installed 2-inch Piezometer APPROVED  JJZ JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

Schwab-Eaton, P.A.

LOG OF WELL NO. B-57 Page 2 of 2
OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle

Manhattan, Kansas

* Calibrated Penetrometer

@ z & e WELL
Sl 8] w (a8 ;z & R 2l 3| g LOG
4 B abt e |2 |2 sl g |8
@ ol @ |23k 55 |4 Eg afl 9| & DESCRIPTION
£1%| 5 (282|858 |2 |8k |z4| =
2 | 2| 0 |<z0|92u|>w |52 |25 &
33| 8 |563|585|88(98|55| 2 | &
PA 1
| SILTY SAND, loose, fine grained,
o brown
6 |Ss| 18] 11 180|SMIf. 7| ]
sl 25 25'0 1050'8 saretelets!
BOTTOM OF BORING

The stratification lines represent the approxlmate boundary lines between soil and rock . _In-situ the transition may be ual.

WATER LEVEL OBSERVATIONS (| BORING STARTED 3-21-01
7 15.0 feet W.D. BORING COMPLETED  3-21-01 @ G eaS Stenls
y Y.
14.2 feet on 4/19/01 DRLLRIG  ATV-45 [DRLLER DD ENGINEGETFRING N
Installed 2-inch Piezometer APPROVED  JJZ, JOBNO. 2015102




LOG OF BORING NO. B-58 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
- z |a 5 il & N- 296,864.0
%. E . agt 8. 5 QO\O- 3l S . E -1,686,822.8
ala| &8 |235/56 |4 EE ozl 2| & DESCRIPTION
e
213§ [228122s 20|85 058| 5 | &
S|& | @ |BEa|558|88 (30|53 © | 4 Surface Elevation:  1084.3
RN ] Topsoil, dark brown (12")
PA e g 1083.3
Q - .
1 1stl s 6510] 99| 23.8 gﬁ\ ] LEAN TO FAT CLAY, very stiff, brown
2 |'ST1 7 2580| 90| 15.2| CL §
\ g
\ 1 6.0 1078.3
PA ] CLAYEY SILT, medium, brown to reddish
_ brown, trace fine sand
% _
1 )
3 |sT| 18 1560 97| 14.6| '} 7/
1 10+
e |
e 27/
// 11
/’ =]
4 |sT| 7 *1500| 95| 11.1| & /// ]
I MLY ; i
A 15 15.0 1069.3
BOTTOM OF BORING
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. I[n-situ the transition may be gradual
WATER LEVEL OBSERVATIONS || BORING STARTED 3-21-01
;g ma S T @G@OS stems
v Y.
Dry @ 24 hrs. A.B. bRLLRIG ATVAS (DR DD ENGINEERING I
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102




GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/20/01

LOG OF BORING NO. B-59 Page 1 of 1

OWNER/CLIENT

City of Manhattan, Kansas

PROJECT NAME

Manhattan Corporate Technology Park

ARCHITECT/ENGINEER

Schwab-Eaton, P.A.

LOCATION  Wildcat Creek Road & Technology Circle

Manhattan, Kansas

@ z | g | N- 296,985.9
% E ; ggt @ ga- ﬁg- 8 S .g, E -1,687,339.2
ala| @ 23555 |5 |32|a3| 2| S DESCRIPTION
& || o |zmZ| QG 2 a1 = | 2
2| 2| Q |[€290|8xw 2w 82|55 &
3|5 | 8 |584)258|8L (9825 & | & Surface Elevation:  1069.9
PA w1 g Topsoil, dark brown (9") 1069.111
7 FILL, sandy clay, medium, brown
1|sT| 6 *1500| 100| 13.0| SC ) 211 Sancy ey -
2 | sT| 15 106| 4.8 4.0 1065.9
A SAND, loose to medium dense, fine to
4 medium grained, poorly graded, light brown
PA ] 4
3/8S| 18| 11 4.3 ]
10—
PA 1 12.0 1057.9
SANDY SILT, very soft, fine grained, dark LV
Fa J gray brown
4 |ss| 18] 2 23.1|ML{ ] ]
L] s ] 150 1054.9
BOTTOM OF BORING

* Calibrated Penetrometer

The stratification lines represent the approximate boundary hnes between soil and rock types. In-situ the transition m.ay__gad

WATER LEVEL OBSERVATIONS || BORING STARTED

3-21-01

Y 13.0 feet W.D.

BORING COMPLETED

Y 7.0 feet @ 24 hrs. A.B.

DRLLRIG ATV-45 |DRLLER DD

i @GeaSystems

ENGINEERING 1IN

Backfilled @ Completion APPROVED  JJZ

JOBNO. 2015102




LOG OF BORING NO. B-60 Page 1 of 1

GEOSYSTEMS LOG 2015102.GPJ GEOSYSTM.GDT 4/25/01

OWNER/CLIENT PROJECT NAME
City of Manhattan, Kansas Manhattan Corporate Technology Park
ARCHITECT/ENGINEER LOCATION  Wildcat Creek Road & Technology Circle
Schwab-Eaton, P.A. Manhattan, Kansas
@ e . o o N- 298,787.9
- g |8 = 2| 9| & | . E -1,687,334.1
22| %2 |25E|28 |9 |sc| 8| 2| B
ala| & |235156 |4 |SE|e2| 2| & DESCRIPTION
Z| 2 5&59%2;%%3;%25:5 = '
@ [« Al a | REyrea (Pm) 9 | 9 _ Surface Elevation:  1064.6
Rk | - Topsoil, dark brown (12")
i o " | 1063.6] |
1 1sTl 9 4130 96| 26.9| CH i FILL, fat clay, stiff, dark brown
5 1 30 1061.6
2/ —
2 [ST| 10 5610/ 91|31.2| CH / o FAT CLAY, very stiff, brown
/ ;]
% 1_6.0 - 1058.6
£5 Z ] FAT CLAY, very stiff, dark brown
3 |8T| 8 5400| 98|26.8| CH % 1
é 107 105 1054.1
N -
PA i LEAN TO FAT CLAY, stiff, light brown,
\ | trace fine sand
4 |st| 13 3800| 109| 22.0| & § ] |
& {5 1_15.0 1049.6
BOTTOM OF BORING
ATTERBERG LIMITS
- Sample 2, Depth 3-5 feet
LL PL PI
65% 22% 43%
* Calibrated Penetrometer
The stratification lines represent the approximate boundary lines between soil and rock types. In-situ the tmnsttion may be gradual.
WATER LEVEL OBSERVATIONS || BORING STARTED 3- 13 01
Y Dry W.D. BORING COMPLETED  3-13-01 @ G St
v : 605)’ ems
Dry @ 24 hrs. A.B. DRILL ElG ATV-45 |ORLLER DD EN 61N E B R NG
Backfilled @ Completion APPROVED  JJZ JOBNO. 2015102 '
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FIGURE 2

Manhattan Corporate Technology Park
Wildcat Creek Road & Corporate Drive
Manhattan, Kansas

Scale: | inch = 300 feet (approx.) || Approved By: CM
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FIGURE 1
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Manhattan Corporate Technology Park
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(GENERAL NOTES

DRILLING NOTES

WATER LEVEL MEASUREMENTS DRILLING AND SAMPLING SYMBOLS *The Standard Penetration Test is
conducted in conjunction with the split-

Water levels indicated on the boring logs are levels measured in the borings AS Auger Sample barrel sampling procedure. The "N"

at the times indicated. In permeable materials, the indicated levels may reflect cs Continuous Sampler value corresponds o the number of

the location of groundwater. In low permeability soils, the accurate determination DB Diamond Bit -NX unless otherwise noted blows required to drive the last 1 foot

of groundwater levels is not possible with only short-term observations. HA Hand Auger {0.3m) of an 18 in. (0.46m) long, 2 in.
HS Hollow Stem Auger {51mm) O.D. split-barrel sampler with a

WATER LEVEL OBSERVATION DESIGNATION PA Power Auger 140 Ib. (63.5 kg) hammer falling a

W.D. While Drilling RB Rock Bit distance of 30 in. (0.76m). The Standard

AB. After Boring 55 Split-Barrel Penetration Test is carried out according

BC.R.  Before Casing Removal ST Shelby Tube - 2" (51mm) unless otherwise noted 1o ASTM D-1586. (See "N" Value below.)

ACR.  After Casing Removal W8 Wash Bore

24 hr. Water level taken approximately 24 hrs. after boring completion

. SOIL PROPERTIES & DESCRIPTIONS

TEXTURE COMPOSITION Soil descriptions are based on the Unified Soil Classification System (USCS) as outlined
in ASTM Designations D-2487 and D-2488. The USCS group symbol shown on the boring
PARTICLE SIZE SAND & GRAVEL logs correspond to the group names listed below. The description includes soil constituents,
[ Clay <0.002 mm {< 0.002 mm) consistency, relative density, color and other appropriate descriptive terms. Geologic
‘ Silt < #200 Sieve {0.075 mm) Description % by Dry Weight description of bedrock, when encountered, also is shown in the description column.
Sand #4 10 #200 Sieve  (4.75 to 0.075 mm) trace <15
Gravel 3in.to #4 Sieve (75 mm to 4.75 mm) with 15-29 GROUP SYMBOL GROUP NAME GROUP SYMBOL GROUP NAME
Cobbles  12in.to 3in. {300 mm to 75 mm) modifer >30
Boulders > 12in. (300 mm) GW Well Graded Gravel CL Lean Clay
FINES GP Poorly Graded Gravel ML Silt
GM Silty Gravel oL Organic Clay or Silt
Description % by Dry Weight GC Clayey Gravel CH Fat Clay
f trace <5 SW Well Graded Sand MH Elastic Silt
f with 5-12 SP Poorly Graded Sand OH Organic Clay or Silt
modifier >12 SM Silty Sand PT Peat
SC Clayey Sand CL-CH Lean to Fat Clay
COHESIVE SOILS COHESIONLESS SOILS
CONSISTENCY UNCONFINED COMPRESSIVE STRENGTH (Qu) PLASTICITY RELATIVE DENSITY ~ "N" VALUE*
| (psf) (kPa) Very Loose 0-3
Very Soft <500 (< 24) Description Liquid Limit (%) Loose 4-9
' Soft 500 - 1000 (24 - 48) Lean < 45% Medium Dense 10-29
Medium 1001 - 2000 (48 - 96) Lean to Fat 45 1o 49% Dense 30-49
Stiff 2001 - 4000 (96 - 192) Fat >50% Very Dense 250
| Very Stiff 4001 - 8000 (192 - 383)
: Hard > 8001 (>383)
BEDROCK PROPERTIES & DESCRIPTIONS
ROCK QUALITY DESIGNATION (RQD**) HARDNESS & DEGREE OF CEMENTATION
DESCRIPTION OF ROCK QUALITY  RQD (%) LIMESTONE
Very Poor 0-25 Hard Difficult to scratch with knife.
Poor 25-50 Moderately Hard Can scratch with knife but not with fingernail.
Fair 50-75 Soft Can be scratched with fingernail.
Good 75-90
Excellent 90 - 100 SHALE
Hard Can scratch with knife but not with fingernail.
““RQD s defined as the total length of sound core pieces, 4 inches (102mm) or greater in Moderately Hard Can be scratched with fingernail.
length, expressed as a percentage of the total length cored. RQD provides an indication of the Soft Gan be molded easily with fingers.
integrity of the rock mass and relative extent of seams and bedding planes.
SANDSTONE
DEGREE OF WEATHERING Well Cemented Capable of scratching a knife blade.
Cemented Can be scratched with knife.
Slightly Weathered  Slight decomposition of parent material in joints and seams. Poorly Cemented Can be broken apart easily with fingers.
Weathered Well-developed and decomposed joints and seams.
Highly Weathered  Rock highly decomposed, may be extremely broken, BEDDING CHARACTERISTICS
| SOLUTION AND VOID CONDITIONS TERM THICKNESS (inches)  THICKNESS (mm)
Very Thick Bedded >36 >915
Solid Contains no voids. Thick Bedded 12-36 305-915
Vugay Containing small pits or cavities < 1/2" (13mm). Medium Bedded 4-12 102 - 305
Porous Containing numerous voids which may be interconnected. Eﬁ%ﬁdé‘;w " [‘] ‘;" 1 fg ;‘5’2
Cavernous Containing cavities, sometimes quite large. arckiaded 01-04 25-10
When classification of rock materials has been estimated from disturbed :e:d':,r;a:a:l:d Fones dvard e g ,;:‘:m e mdm‘;is
g H viding INCIVICLY IS, I Sir:
samples, core samples and petrographic analysis may reveal other rock types. ot Fraclure in ok, generally more oress vertcal o transverse to the bedding.
Seam Applies to bedding plane with an unspecified degree of weathering.

(800) 930-4960 @G@OSVSWYTLS

ENGINEERING INC




BoriNG Lo SyMBOLS

SURFACE MATERIALS

FINE-GRAINED SOILS

BEDROCK UNITS

COARSE-GRAINED SOILS

[+2222] Topsoil Fat Clay | Shale ;.: Cobbles and Boulders
Aﬁ‘h‘b‘ -‘ r ..
ﬁ Fill Material Lean Fat Clay Fissile Shale Well Graded Gravel
. Asphaltic Concrete Lean Clay | Sandstone é: ; Poorly Graded Gravel
0@ Concrete Clayey Silt Chalk Silty Gravel
-
% Granular Base Silt Z= Limestone Clayey Gravel

I] Elastic Silt Dolomite ;f;_zf: Gravelly Sand

Sandy Fat Clay Well Graded Sand

Water NN Sandy Lean to

Poorly Graded Sand
NN Fat Clay

| sity sand

Sandy Lean Clay

WEATHERED BEDROCK

'| Interbedded Sand
J and Silt

Gypsum

Joint or Void Low Plasticity

Organic

Interbedded

===~ Weathered Shale

Sandy Silt

e Limestone & Shale
“ High Plasticity
. Organic
:‘Q\\Q \éVeaéh;ared =—1 Interbedded Clayey Sand
ey anastone . =1 Sandstone and Shale
| Peat
N T
“SS’\: t‘:f;aet;i:]eéj - "+ "+| Cherty Bedrock Wil AT
‘ — Solid Pipe with
= Bentonite

‘.:: Weathered Dolomite

4k Screen with Sand

el WS )

@ GeoSystems
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Manhattan’ Kansas ENGIMNETETRTINSG I N C
Scale: 1 inch = 500 feet (approx.) || Approved by: CM




Vo
8 X

R

L . .
[ .__.»sf,.n“‘-._# A l,'_,,-»";'_. o

L

SG = SMOLAN-GEARY ASSOCIATION
EHS = EUDORA-HAYNIE-SARPY ASSOCIATION
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Manhattan Corporate Technology Park

Wildcat Creek Road & Corporate Avenue % GCOS_)’StemS

Manhattan, Kansas ENGINETETFRING INRLC

Scale: NTS Approved: CM




NORTH

Soil Type Boundaries Job No: 2015102 FIGURE 13
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Historical Aerial Photo 1995 JobNo. 2015102 || FIGURE 14
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Inferred Groundwater Contour Plan JobNo. 2015102 Figure 16
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