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March 17, 2016

Mr. Mark Buckingham, P.E.
MKEC

411 North Webb Road
Wichita, KS 67206

SUBJECT:  Geotechnical Exploration
Clifton Water Line Crossing
K-15 and South Clifton Avenue
Wichita, Kansas
GSl Job No. 167073A

Dear Mr. Buckingham:

This letter presents the results of the geotechnical exploration and testing services performed by GSI
Engineering, LLC (GSI) at the above referenced site.

The proposed project comprises the installation of a re-use water supply line extending from an
existing wastewater treatment plant to Spirit Aerosystems in Wichita, Kansas. The proposed water
line will be installed beneath an existing BNSF railroad track near the intersection of Clifton Avenue
and Kansas Highway 15. We understand the crossing of the BNSF railroad track will be performed
using jack-and-bore methods. The purpose of our exploration is to evaluate the subsurface
conditions as they relate to maintaining the integrity of the railroad track during installation of the pipe
casing.

Field Exploration

We drilled one boring for this geotechnical exploration on March 9, 2016 with a CME 45 truck-
mounted drilling rig using 4-inch diameter continuous flight augers. We drilled the boring on the
northwest corner of the intersection of South Clifton Avenue and K-15, west of the railroad tracks, to
a depth of approximately 30 feet below the site grade at the time of our exploration. The location of
the boring in relation to existing features is indicated on the boring location plan included with this
letter.

Our drill crew obtained soil samples at the intervals shown on the boring logs included with this letter.
Recovered samples were sealed in plastic containers, labeled, and protected for transportation to
the laboratory for further examination, testing, and classification.

We obtained split-barrel samples (designated “Split Spoon” or “S” samples) while performing
Standard Penetration Tests (SPT) with a 1-3/8 inch I.D. thick-walled sampler, driven using an
automatic hammer in general accordance with ASTM D1586, “Penetration Test and Split-Barrel
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Sampling of Soils.” The “N” value, reported in blows per foot (bpf), equals the number of blows
required to drive the sampler through the last 12 inches of the 18-inch sample interval using a 140-
pound hammer falling 30 inches.

Our drilling personnel prepared a field boring log during drilling operations. This field log reports
drilling and sampling methods, sampling intervals, groundwater measurements and the subsurface
conditions we encountered. At the conclusion of drilling, our drill crew made groundwater
measurements and backfilled the boring in accordance with Kansas state regulations.

Laboratory Classification

Our engineering staff reviewed the field boring log to outline the depth, thickness and extent of the
soil strata. The samples taken from the boring were examined in our laboratory and visually
classified in general accordance with ASTM D2488, “Description and Identification of Soils (Visual-
Manual Procedure).” We established a testing program to evaluate the engineering properties of the
recovered samples. A GSlI technician performed laboratory testing in general accordance with the
following current ASTM test methods:

- Moisture Content (ASTM D2216, “Laboratory Determination of Water (Moisture) Content of
Soil and Rock”)

- Minus No. 200 Sieve Wash (ASTM D1140, “Amount of Material in Soils Finer Than the No.
200 (75-pm) Sieve”)

Moisture content tests were used to evaluate the existing moisture condition of the soils. The Minus
No. 200 sieve tests were used to help classify the soils under the Unified Soils Classification System.
Laboratory test results are presented on the boring log included with this letter.

Based on the results of the laboratory classification and testing program, we reviewed and
supplemented the field log to arrive at the final log as presented with this letter. The final log
represents our interpretation of the field log and reflects the additional information obtained from the
laboratory classification. Stratification boundaries indicated on the boring log were based on
observations made during drilling, an extrapolation of information obtained by evaluating samples
from the boring, and comparisons of similar engineering characteristics. Locations of these
boundaries are approximate and the transitions between soil types may be gradual rather than
clearly defined.

Subsurface Conditions

We developed a general soil profile based on our exploration, although we observed some variability
in subsurface conditions. The soil we encountered within the depths of exploration generally
comprised interbedded lean clay, fat clay, and clayey sand.

We encountered interbedded lean and fat clay extending from beneath the topsoil surface to the
termination of our boring at approximately 30 feet below site grade at the time of our exploration.
These materials were generally described as dark brown, reddish brown, olive gray, gray, or dark
gray and moist to very moist. We measured Standard Penetration Test (SPT) N-values between 5
and 53 blows per foot (bpf), indicating the clay soils are in a medium stiff to hard condition.
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We encountered a layer of clayey sand within the clay soils from a depth of 5 feet and extending to
a depth of approximately 8.5 feet below site grade at the time of our exploration. This material was
generally described as yellowish brown and moist. We measured an SPT N-value of 9 bpf, indicating
the clayey sand is in a loose condition.

Groundwater Conditions

Our drill crew made ground water observations during drilling and after completion of the borings to
evaluate ground water conditions. We observed groundwater as indicated on the boring log at a
depth of approximately 23 feet below current site grade.

The groundwater conditions we observed during our exploration program should not be construed
to represent an absolute or permanent condition. Uncertainty is involved with short-term water level
observations in boreholes. The groundwater level and the amount and level of any perched water
on the site may be expected to fluctuate with variations in precipitation, site grading, drainage and
adjacent land use.

Entry and Exit Pit Excavations

Vertical cuts and excavations may stand for short periods of time, but should not be considered
stable in any case. All excavations should be sloped back, shored, or shielded for the protection of
workers. As a minimum, trenching and excavation activities should conform to federal and local
regulations.

The clay soils we encountered in our test boring generally classify as a type “B” soil, while the clayey
sand soils generally classify as a type “C” soil according to OSHA's Construction Standards for
Excavations. In general, the maximum allowable slope for shallow excavations of less than 20 feet
in a type “B” soil is 1.0H:1V and in a type “C” soil is 1.5H:1V, although other provisions and
restrictions may apply. If different soil types are encountered, the maximum allowable slope may be
different.

The Contractor is responsible for designing any excavation slopes or temporary shoring. The
Contractor must also be aware that slope height, slope inclination, and excavation depths (including
utility trench excavations) should in no case exceed those specified in federal, state, or local safety
regulations, such as OSHA Health and Safety Standards for Excavations, 29 CFR Part 1926, or
successor regulations.

The information presented in this section is solely for our client’s reference. GSI assumes no
responsibility for site safety or the implementation of proper excavation techniques.

Casing Installation

Based on information provided by Mr. Buckingham on March 16, 2016, the casing for the proposed
water line will comprise a 20-inch diameter steel pipe with a bottom-of-casing elevation of
approximately 1295 to 1296 feet (4 to 5 feet below current site grade). Based on the subsurface
conditions we encountered in our boring, the casing pipe will generally be contained within the lean
clay we encountered between an elevation of 1295 and 1299.5 (a depth of 0.5 to 5 feet below current
site grade). However, a lower casing elevation could penetrate the clayey sand we encountered
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between an elevation of 1292.5 and 1295 (a depth of 5 to 8.5 feet below current site grade). Provided
the excavation and casing installation remain within these depths, we do not anticipate groundwater
will be a concern.

The jack-and-bore method is a suitable method for installing the proposed water line. However,
measures must be taken to ensure the cutting head of the auger remains behind the leading edge
of the casing to prevent unsupported excavation within the clayey sand.

Please note that the above assessments are based on the assumption that the information obtained
in our boring is representative of the subsurface conditions along the full casing alignment. Other
soil or groundwater conditions could be encountered during construction.

Closure

We appreciate this opportunity to be of service in the geotechnical exploration phase of this project
and are prepared to assist you as the project progresses. Please contact us if you have any
questions concerning this report or any of our other consulting or testing services.

Respectfully submitted,
GSI Engineering, LLC

_ //
o ) 7

Matthew N. Tye, I|.E. Thomas C. Kettler, Jr., P.E.
Staff Engineer Senior Engineer
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BORING LOG No. B-1

BORING NO. LOCATION OF BORING ELEVATION DATUM DRILLER LOGGER
B-1 See Boring Location Plan 1300 ft. Site Topo J. Lear M. Schell
WATER LEVEL OBSERVATIONS TYPE OF SURFACE DRILL RIG
WHILE END OF 24 HOURS Grass CME 45
DRILLING DRILLING AFTER DRILLING AFTER DRILLING DRILLING METHOD TOTAL DEPTH
27.0 ft 23.0ft Boring Plugged After Drilling 4" Continuous Flight Augers 30.0 ft
SAMPLE DATA SOIL DESCRIPTION LABORATORY DATA
DEP. "N ELEV.
SAMPLE N % COLOR, CONSISTENCY, MOISTURE USCS MC Dry au
FT. NO. & BLOWS REC CLASS % Dens. kst FT.
TYPE (FT) ) GEOLOGIC DESCRIPTION & OTHER REMARKS ' ° pcf
v ¥ ¥ 6" TOPSOIL
LEAN CLAY- dark brown to reddish brown, moist, medium stiff,
S-1 5 rust stains, trace roots 19.8
- reddish brown, moist, stiff, trace sand CL
S-2 9 18.3
5 5.0" 1295
T2,/ CLAYEY SAND- yellowish brown, moist, loose, coarse grained )
S-3 9 VAV % Pass #200: 42.8 10.7
e . SC
Y/ FAT CLAY- olive gray, moist, stiff, trace calcium 8.5
S-4 13 20.2
10 / CH 1290
/ 11.0"
LEAN CLAY- olive gray, moist, very stiff, iron, rust stains '
S-5 18 22.1
- as above
S-6 17 23.1
15 CL 1285
- - 18.5"
FAT CLAY- gray, moist, very stiff
S-7 17 /
20 / 1280
/ v
- dark gray, hard, thin layer of gypsum and shale, else as above
S-8 53/10" CH
25 / 1275
/ - very moist, very stiff, trace sand, else as above
S-9 26
30 / 30.0" 1270
Bottom of Boring @ 30' b
35 1265
40 1260
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KEY TO SYMBOLS
Synbol Description

Strata synbol s

Topsoi |

Low plasticity
cl ay

Gl ayey sand/
Low plasticity clay

/ H gh plasticity
/ cl ay
M sc. Synbols
=< Water table during
drilling

“”q

Water table at the concl usion
of drilling

Not es:

1. The exploratory boring was drilled on March 9, 2016 using 4-inch
di ameter continuous flight augers.

2. This log is subject to the limtations, conclusions, and
recommendations in this report.

3. Results of tests conducted on sanples recovered are reported on the
| og.
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