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CIRRUS AIRCRAFT COMPLETION CENTER BMcD Project 86198
SOIL CORRECTIONS PACKAGE

This Addendum forms a part of the Contract Documents and modifies the original Contract Documents as
described. Acknowledge receipt of this Amendment/Addendum as directed on the 004113 Bid Form.
Failure to acknowledge receipt of the Amendment/Addendum may be cause for disqualification.

SPECIFICATIONS

1. DIVISION 00, Section 00 41 13 — BID FORM — STIPULATED SUM (SINGLE-PRIME
CONTRACT)
Add the following to Para 1.2.A:

3. Base Bid shall be inclusive of the following quantities of excavation and replacement:

a) Excavation volume estimate: 24,700 CY (LV)
b) Engineered backfill volume estimate: 19,500 CY (LV)

2. DIVISION 00, Section 00 43 22 — UNIT PRICES FORM
Replace this section in its entirety — see attached.

3. DIVISION 01, Section 01 22 00 — UNIT PRICES
Replace this section in its entirety — see attached.

4. DIVISION 01, Section 01 73 00 — EXECUTION
Add the following:

15 SUBSURFACE SOIL EXPLORATION (GEOTECHNICAL) REPORT

A. General: The Subsurface Soil Exploration Report prepared by EPC Engineering & Testing for
the City of Duluth is included as an Attachement to this Specification.

DRAWINGS
1. C2 EXISTING CONDITIONS AND REMOVALS
a. Modify Note on Sanitary Waste piping and manhole located within Airport Road to read:

“TO BE CONSTRUCTED OCT 2015 UNDER SEPARATE CONTRACT BY OTHERS”

ATTACHMENTS
1. GENERAL

Subsurface Soil Exploration Report (prepared by EPC Engineering & Testing and
dated 9/9/2015)

Duluth Proj 15-05AA Addendum No. 1 October 27, 2015
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2. SPECIFICATIONS
0043 22 UNIT PRICES FORM
0122 00 UNIT PRICES

END OF ADDENDUM NO. 01
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EPC Engineering & Testing
Geotechnical-Environmental-Materials-Engineering
539 Garfield Avenue

Duluth, MN 55802

Phone; (218) 727 1239
Fax: (218) 727-1248

September 9, 2015
EPC#15G1018

City of Duluth

Property & Facilities Management
1532 West Michigan Street
Duluth, MN 55806

Attn: Mr. Robert Hurd

Re:  Subsurface Soil Exploration Report
Proposed Cirrus Completion Center

Airport Road, between Vandenberg Drive and Stebner Road

Duluth, MN

Dear Mr, Hurd,

Enclosed is EPC Engineering & Testing’s (EPC) geotechnical engineering report for the above-
referenced project. We have prepared this report, and based our conclusions and recommendations upon
current applicable professional standards. Copies of this report are furnished only to provide the factual
data that was gathered and our interpretations with respect to this project, not to provide information
regarding environmental concerns potentially associated with this site. Soil samples from this project
will be saved for a period of two months from the date of this report, unless we are instructed in writing

to do otherwise.

If you have any questions concerning the data or recommendations presented, or if we may be of further
service on this project, please call. We appreciate the opportunity to be of service to the City on this

project.

Respectfully submitted,
EPC Engineering & Test g,

dry E~Hdge, P7E:
Principal Engineer

C: Northland Consulting Engineers — Mr. Jon Aamodt, P.E.
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EXECUTIVE SUMMARY

The subsurface conditions beneath the site were found to be somewhat difficult due to fill, organic
containing, variable strength and variable sand/silt/clay content soils, and a relatively shallow water
table, but acceptable for the proposed project, as we understand the intended scope of construction. In
summary, we recommend removing all fill, organic containing and all soft/loose soils (two to eight feet
in the 14 borings), and using a maximum allowable bearing capacity of 2000 psf to design the
foundations, placed on the native soils and/or on compacted engineered backfill placed on the native
soils. More specific details are summarized in the Conclusions and Recommendations sections of this
report.



SUBSURFACE SOIL EXPLORATION REPORT

Proposed Cirrus Completion Center
Airport Road, between Vandenberg Drive and Stebner Road
Duluth, MN

SCOPE OF INVESTIGATION

This report presents the results of a subsurface soil exploration program for the proposed project
referenced above.

This investigation was performed at the direction of the owner’s representative Mr. Robert Hurd of the
City of Duluth, and the project structural engineer Mr. Jon Aamodt of Northland Consulting Engineers,
by EPC Engineering & Testing (EPC) verbal proposal to the City. Mr. Aamodt defined the scope of
work performed in this subsurface exploration program,

This investigation was directed towards defining the subsurface conditions beneath the proposed site for
this new building construction project. Field explorations and laboratory studies were performed to
evaluate soil engineering properties at the site. Mr. Aamodt provided information about the project. A
preliminary geotechnical investigation had been conducted on this site before this investigation, by EPC,
in November of 2014. Information on these borings is included in the appendix of this report.

EPC Engineering & Testing (EPC) has prepared this project report for design purposes only; it may not
have sufficient subsurface information to prepare an accurate construction bid. EPC recommends that
the contractors preparing bids or proposals for this project be provided with copies of this report and the
soil boring logs, as supplemental information to the drawings and specifications, not as a part of the
Contract Documents.

PROPOSED PROJECT

The proposed project, as described by project structural engineer, Mr. Jon Aamodt of Northland
Consulting Engineers, consists of a 70,200 square foot, approximately 390 by 180-foot, single story,
continuously heated prefab concrete building. Standard frost depth spread footings and tilt-up concrete
panels are proposed, with interior columns and a steel bar joist roof. Maximum structural loading
conditions are 280 kips for columns and 10.5 kIf for strip footings. The proposed finished floor clevation
is to be 1422.00 feet, resulting in up to about 3-feet of elevation change (cut and fill) to the proposed
building site.

Changes in the nature, design, or location of all or parts of this project may occur during development.
The conclusions and recommendations contained in this report shall not be considered valid unless the
changes are reviewed by the soils engineer. EPC will then make recommended changes or
modifications to this report in writing only.
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SITE CONDITIONS
Geological Setting

Through an understanding of the geological history and processes of any area, we are better able to
define and understand the range of geotechnical properties observed in the geological materials
encountered at the site. Knowledge of the anticipated subsurface profile at the site is essential for
interpreting and correlating the borings from any geotechnical exploration program.

Based upon information from geological survey reports, and previous soils investigations in the area, the
properties of the surficial soils are at or near this project site are interpreted as being related to
geological deposits of man-made fill and organic deposits, over glacial till and outwash soils, and
relatively shallow (less than 50 feet) bedrock.

The unconsolidated materials consist of outwash (undivided as to moraine association), and sandy and
stony till (ground and end moraine) of the Mille Lacs-Highland Moraine Association, all associated with
the Superior Lobe of the Wisconsinan Pleistocene glaciation (Geologic Map of MN, Quanternary
Geology, MN Geologic Survey, 1982). Bedrock consists generally of Gabbro of the Middle Proterozoic
Duluth Complex (Geologic map of the Duluth Complex and related rocks, northeastern MN J.D. Miller
et. al. 2001).

Site Topography

Site topography is relative flat in the proposed building site, due to previous filling and grading.
Maximum elevation change between borings was about five feet.

Existing Adjacent Structures

Existing adjacent structures include a relatively small concrete block structure, which is to be raised.
Many other structures, similar and smaller than the proposed structure, exist near-by. No documented
data was provided on any of these structures, but they appear visually from the outside to be operating
satisfactorily.

FIELD EXPLORATIONS

The subsurface exploration program consisted of 14 soil borings. Boring locations are shown on the
boring location map in the Appendix. Locations of these boring were staked in the field by others.
Boring surface elevations were also provided by others. Borings were conducted to depths below
existing grade (BEG) considered practical to identify adverse soils for the proposed project.

Borings were made with EPC’s CME 850 track and 55 truck mounted drill rigs using 3-1/4 inch inner
diameter holiow stem augers. Drilling and field-testing operations were performed during the time
period from August 8 to 15, 2015.

At selected depth intervals in the borings, Standard Penetration Tests (SP'T) were conducted in
substantial compliance with ASTM Method D1586. The SPT data listed on the boring logs is the
number of blows required to drive a standard split-tube sampler 12 inches (two six-inch increments) into
undisturbed soil using a 140-pound drive hammer dropped 30 inches per blow. After an initial “set” of
six inches, the number of blows required to drive the sampler an additional 12 inches is known as the
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penetration resistance or “N” value. The “N” value is an index of the relative density of cohesionless
soils and the consistency of cohesive soils.

Partially disturbed samples were obtained from the split-spoon Standard Penctration sampler. All
samples were recovered and sealed in the field to preserve natural moisture content and returned to the
laboratory for testing.

A field log was prepared for each boring by EPC’s drilling supervisor. These logs contain factual
information and field interpretation of the soil conditions observed between samples, as described in
substantial compliance with ASTM D420 and D2488. These field logs are on file in EPC’s office.

The final logs are included in the Appendix. These final logs represent the interpretation of the contents
of the field logs after laboratory observations and testing of the field samples were complete. Final soil
descriptions are based upon visual observation / laboratory testing methods. Soils are described in this
report according to the Unified Soil Classification System (USCS), as outlined in the boring log key in
the Appendix.

Water level readings were observed in the drill holes at the times and under the conditions stated on the
boring logs. However, it must be noted that fluctuations in the level of the ground water may occur
because of variations in the rainfall, temperature, subsurface materials and other conditions or factors
different from those observed at the time of the measurements. It should be noted that such conditions
are subject to change.

SUBSURFACE CONDITIONS
Soil Conditions

The subsurface soils encountered beneath this site generally consisted of three(3) basic stratigraphic
units: (1) Silty Clayey Sand FILL soils; (2) Silty Clayey Sand Organic containing soils; and (3) Silty
Clayey Sand and Sandy Silty Clay native soils. More specifically, the soil units are described as follows:

UNIT 1 — Man-Made/Placed FILL

This soil unit was observed in all of the borings, from the existing ground surface to depths of two to
eight feet. These soils were generally silty clayey sand, with varying amounts of gravel, organics, silt
and clay. Lesser amounts of boulder/cobble were also encountered in some of these soils. These soils
were in a non-uniform very loose to very dense relative density state. Some of the more organic of these
soils (both fill and native) are described in Unit 2, below.

UNIT 2 — ORGANIC Containing FILL / Could Be FILL / Native Soils

Organic containing silty clayey sand / sandy silty clay soils similar to those soils described in Unit 1
above, were encountered in Boring 1 (2 to 4-feet), Boring 5 (6 to 8-feet), Boring 7 (6 to 7-fect), Boring 8
(2 to 4-feet), Boring 9 (4 to 10-feet), and Boring 14 (6 to 8-feet). The organics observed in these soils
indicate that some or all of the material at and/or above these depths could be fill soil. Organic/loose
soils were observed as deep as elevation 1411.9 feet in Boring 5.

UNIT 3 - SILTY CLAYEY SAND (SC-SM) - OUTWASH/TILL

Native silty clayey sand soils, similar to those of Unit 1, were observed below the fill/could be fill soils,
to the termination depth of the borings at 16-feet below existing grade (BEG). In Boring 5 at 5-feet
BEG, the visually highest clay/silt content of all of the soils was tested and classified as Sandy Silty
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Clay (CL-ML), based on 62% passing the #200 sieves. The majority of all of the soils on this site are
silty clayey sand with less than 40% passing the #200 sieve, based on visual classification. The relative
density of the native soils generally increases significantly compared to that of most of the fill/could be
fill soils.

Six of the 12 borings that were attempted to be drilled to 16-feet, reached substantial refusal of the auger
and/or SPT sampler prior to reaching that depth, on what are believed to be boulders. The shallowest
refusal elevation was in Boring 14 at 9.8-feet BEG (elevation 1417.4 feet). Of the eight borings
performed in the proposed building footprint, only Boring 5 reached substantial refusal, at 14.3-feet
(elevation 1405.6 feet). Bedrock cores were not performed to verify the origin of the refusal material.

Water Table Conditions and Cave-in Levels

Water table observations at the times noted in the boring logs indicated that water was observed from
about 5 to 13-feet in nine of the borings, during and up to 2.5-days after the borings were completed.
Most of the water level observations were at or below elevation 1415 feet. Boring cave-in levels were
observed from elevation 1417.5 to 1411 feet, averaging 1415 feet, in seven of the borings, after the
auger casing was removed.

LABORATORY TESTING

Results of the field testing and observed subsurface conditions were evaluated to develop a laboratory
testing program. Laboratory testing was directed towards determining existing natural moisture content
and visual classification of all samples. Organic content and approximate unconfined compressive
strength (UCS) by hand/pocket penetrometer (PP) and approximate dry density (DD) was determined
for selected SPT samples. A grain size analysis was performed on the most visually highest clay/silt
content soil.

Results of the laboratory tests are shown on the enclosed boring logs in the Appendix. Moisture and
organic content test results are expressed in percent (%) on an oven dry weight basis, UCS/PP in tons
per square foot (tsf), DD in pounds per cubic foot (pcf) and gradation in percent of total dry weight
passing a particular size sieve.

ANALYSIS OF FIELD/LABORATORY DATA

The basic criterion for the design of a foundation requires that the probability of a shear failure in the
underlying soils to be reduced to an allowable level of risk for a given project. In addition, settlements or
other vertical movements within these soils must not exceed the limits set for the particular type of
structure to be supported.

The ultimate bearing capacity of a foundation soil depends upon the size, shape and type of foundation
element, depth below the surface, and other related physical characteristics of the supporting soils.
Bearing capacity failures will usually be confined to a depth beneath the footing equal to the footing
width. For cohesive soils, the average undrained strength is evaluated within this zone as a measure of
the shearing resistance against a bearing capacity failure, For granular soils, the ultimate bearing
capacity is evaluated from the penetration record (“N” values) within the zone of failure, with due
regard to the position of the water table, For long term sustained loading, a factor of safety (FS) of 3.0
against bearing capacity failure by structure overloading is recommended. This usually provides an FS
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of about 1.5 with respect to mobilization of available shear strength, which is acceptable. For the most
unfavorable loading condition, a minimum bearing capacity FS of 2.0 is recommended.

Settlement is an equally important criteria for determining the allowable bearing capacity or type of
foundation for a project. In fact, the allowable bearing pressure or foundation type is controlled by the
settlement criteria on most projects.

Bearing Capacity Shear Failure

Results of the field and laboratory testing program were used to evaluate the allowable bearing capacity
for the proposed project. A total of 11 SPT’s were used in evaluation of the more sandy soils of

Unit 3, ranging from 10 to 23 blows per foot, with an average of 17 blows per foot, and standard
deviation of 4.78. These data resulted in a 95% confidence interval ranging from 14 to 20 blows per
foot. Using 17 blows per foot, a soil unit weight of 115 below the footing and 105 pcf above, and a
footing depth of six feet and width of 1.5 feet, an allowable bearing capacity with a FS of 3.0 of over
4000 psf was determined with respect to shear failure. For an interior strip footing with 1.5 feet of cover
the allowable bearing pressure reduces to 2100 psf.

For the more clayey soils of Unit 3, four SPTs were considered, those being 16, 13, 11 and 8 blows per
foot. Using 8 blows per foot, an estimated UCS of 2000 psf and cohesion of 1000 psf, a soil unit weight
of 1035 pcf, and a footing depth of six feet, an allowable bearing capacity with a FS of 3.0 of about 2100
psf was determined with respect to shear failure. For an interior strip footing with two feet of cover
allowable bearing pressure reduces to 2000 psf with an FS of 3.

Bearing Capacity Settlement

As discussed, settlement is an equally important criteria for determining the allowable bearing capacity
or type of foundation. Settlement generally takes place quickly in granular soils, with the bulk of
settlement occurring during or shortly after construction. Settlement of these soils is usually estimated
from the standard penetration test (SPT) “N” values. Settlement of structures founded on cohesive soils
generally takes place very slowly, over a long period of time compared to granular soils. The exact
magnitude and time of settlement varies widely, depending upon the loading history of the soil,
foundation type and size, and the magnitude of loads applied to the proposed foundations. Settlements
on cohesive soils are usually estimated by performing a consolidation test or from the index and
estimated soil strength and settlement properties.

Analysis of the above data related to the settlement of the more sandy soils of Unit 3 indicated that one
inch of settlement is estimated to occur under a footing six feet square at a bearing pressure of 4000 psf.
For a wider footing, say 12-feet square, one inch of settlement is estimated to occur at a bearing pressure
of 2000 psf. A six foot wide continuous footing was estimated to settle 0.75-inches at 2000 psf.
Differential settlement is estimated to be on the order of one-half of these amounts,

Analysis of the data related to settlement of the more clayey soils of Unit 3 indicated that a precise
prediction may not realistically be made without the benefit of an actual consolidation test. However,
with our knowledge of the sandy silty clay soils in this area and with the proposed footing loads,
settlement has proven to be limited to an acceptable amount over the economic life of similar structures,
with minimal site elevation increase.
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DESIGN REQUIREMENTS

Based upon the above analysis of the shear strength of the soil units observed beneath this site, it
appears that a spread footing type of foundation is appropriate for this project.

Footings

For a spread footing foundation, we offer the following recommendations for this project:

1. Excavation requirements:

Remove all topsoil, fill, organic containing and all soft/loose soils (two to eight feet in the 14 borings)
according to the table below. Excavated soils should not be reused as engineered backfill. If reused, they
should be used in non-drainage sensitive areas or as parking/drive area subgrade. It should be noted that

a significant time consuming effort could be required to adjust the moisture content to achieve adequate
compaction of some of the most clayey of these soils.

Boring Surface Depth/Elevation | Depth/Elevation Depth/Elevation Depth/Elevation Required
Number Elevation to Bottom of to Bottom of to Bottom of to Observed Minimom
SB-15- (fty FILL Could Be Fill Native Soils / Water / Cave-in Excavation
(fc) (ft) Boring Level Depth/Elevation
{f) (ft) (ft)
*1 141926 5.0/14143 N/A 10/1409.3 N/A N/A
*2 1420.40 50/1415.4 N/A 10/1410.4 N/A N/A
3 1417.93 4.0/1413.9 8.0/14099 **%10.3/1407.6 4.5/14134 4.0/1413.9
k4 1419.20 2.0/1417.2 7.0/1412.2 16/1403.2 6.5/1412.7 2.0/1417.2
kS 1419.87 8.0/1411.9 N/A ¥ 14.3/1405.6 N/A 8.0/1411.9
xS 1423.55 8.0/1415.5 N/A 15.2/1408.3 52/1418.3 8.0/14155
7 1425.59 7.0/1418.6 N/A 16 / 1409.6 83/71417.7 7.0/ 1418.6
g 1420.48 4.0/1416.5 N/A 16/1404.5 5.5/1415.0 4.0/ 1416;5
Y 1424.00 8.0/1416.0 10/1414.0 16/ 1408.0 13.5/1410.5 8.0/1416.0
10 1418.56 6.0/1412.6 N/A *¥ 12/ 1406.6 7.5/1411.1 6.0/1412.6
¥ 11 1420.00 4.0/1416.0 N/A 16/ 1404.0 N/A 4.0/1416.0
*¥k 12 1423.96 6.0/1418.0 7.5/1416.5 16/ 1408.0 9.0/1415.0 6.0/1418.0
k13 1424.37 5.0/1419.4 N/A 14.6 / 1409.8 7.3/14171 5.0/1419.4
14 1427.17 4.0/1423.2 9.8/1417.9 **08/14174 N/A 40714232

* Indicates performed in Airport Road for utility design.
** Indicates substantial auger refusal.,
**#* Indicates boring performed in proposed building footprint
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2. Frost Cover:

Provide at least six feet of frost cover to the bottom of all exterior and perimeter footings. Iterior
column footings and/or load bearing wall footings may be placed as shallow as 1.5-feet below finished
floor grade, to the bottom of the footing, provided the soil correction for the building is not performed
under freezing conditions.

3. Bearing Capacity

A maximum allowable bearing capacity of 2000 psf was determined for spread footings placed on the
soils of Unit 3, or on compacted engineering backfill placed on these with an FS of 3.0 against shear
failure. Strip footing up to 6-feet wide and column pads up to 12-feet square are estimated to settle up to
one inch total and one-half inch differential.

Floor Slabs
For floor slabs we recommend the following:

1. Remove all topsoil, fill and organics, which should consist of the upper two to eight feet of soil, as
recommended in the above table.

2. Proof-roll all surfaces to receive slab concrete and/or engineered backfill with a loaded dump truck
and/or multiple passes with a large vibratory sheeps foot roller, and remove any soft areas noticed.
Compact (seal) with a large smooth drum roller (multiple passes) after proof rolling,

3. A subgrade modulus k-value of 150 pei is estimated for the more clayey soils of Unit 3.

4. A conventional clean sand cushion layer or a moisture barrier (vapor retarder) and a “base material”
may be necessary under the concrete floor, pending any proposed floor coverings. The project architect
or engineer should specify the type and placement / location of the base layer and moisture barrier, if
required. The American Concrete Institute (ACT) Section 302 of the Manual of Concrete Practice
discusses vapor retarders and base layers.

Parking/Drive Arecas

For a no frost heave parking/drive area, the complete frost protection method is recommended, which
requires the entire potential frost depth be removed, plus two feet, for a total of eight feet of removal. If
some frost heave can be tolerated, EPC recommends the following:

For parking/drive areas, the entirety of the fill (two to eight feet) should be removed, as recommended in
the table above. The subgrade should be proof-rolled and any soft areas removed. The subgrade should
be pre-compacted and shaped to drain water naturally. A subgrade drainage system would be beneficial
for this site. For use in designing the engineered pavement cross-section we off the following:

1. Engineering properties of the soils are estimated as follows:

A. Soil Classification of the more clayey soils:
USCS Sandy Silty Clay; AASHTO A-4 Silty Soils.
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B. Frost Susceptibility/Drainage: The more clayey soils are deemed to have a medium to very high ;
frost susceptibility and fair to practically impervious drainage characteristics. |

C. Subgrade Strength/Rating: The more clayey soils are deemed to have low subgrade strength
and general subgrade rating of fair to poor.

D. Compressibility:
The compressibility of the more clayey soils is judged to be low or slight to medium.

E. CBR/R-Value/k-Value:
Estimated values: CBR 5, R-Value 20 and k-Value 150 pci.

2. Underground utilities that may be placed as part of the construction should be placed prior to
constructing the engineered section to avoid mixing the lesser quality native/existing fill soils with the
high quality imported engineered backfill soils.

3. Drainage - A subgrade drainage system would be beneficial for the poorly drained subgrade soils. If
proper subgrade shaping is performed to drain the subgrade soils naturally, a subgrade drainage system
is not mandatory.

4. Transition from the new parking/drive areas to the adjacent roads should be gradual to reduce the risk
of differential movement. If different thicknesses of engineered sections exist, the transition zone
should be on the order of 10H to 1V.

5. The side-slopes should be constructed with maximum slopes of 4H to 1V,

Geotechnical
We also offer the folloWing geotechnical related design recommendations for this project.

1. Slope backfill next to the building away from the foundation at a minimum slope of 10H to 1V to
promote drainage away from the structure.

2. Use footings constructed to the same depth of cover as the rest of the building to support canopy
footings, door stoop slabs, porch floors or exterior planters, to reduce the risk of movement due to fill
settlement or from frost heave. These areas should also be properly over-excavated. The stoop slabs
should be constructed as structural members with a minimum six inch air gap between the conerete and
soil below.

3. Remove all underground utilities that may exist and fill associated with them and replace with
compacted engincered backfill.

4. Foundation drain recommendation: Use a factory wrapped, perforated perimeter foundation drain
near, but below the exterior base of the footings (at the lowest limits of the subgrade outside the footing
influence zone) and route to daylight or a storm sewer to reduce the risk of water ponding in the granular
backfill. Surround the drain with filter aggregate and wrap it with filter fabric to reduce the risk of
clogging. The subgrade inside the building should be sloped to drain to a low point and an interior
foundation drain should also be used, connected to the exterior drain, or sumped out. Weep holes
through the footings are an acceptable alternative to an interior drain tile for structures without
basements. '
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5. Clay cap: After completing foundation construction, place a one-foot thick clay (native/existing fill
soil) cap around the building, beneath the final topsoil, Extend the cap back to the native/fill soil. This
procedure should create a virtually “closed system” which reduces the potential risk of water entering
the foundation area after construction.

GENERAL CONSTRUCTION REQUIREMENTS

We offer the following recommendations for use in preparing plans and specifications for construction
of this project, '

General Excavation Requirements

1. Remove all topsoil, vegetation, roots, grass or other visible organic material from areas that are to be
excavated or receive fill. Separate topsoil required for the surface of the final site grading. Stockpile in a
careful manner to the extent it is not mixed with other materials and will be available for landscaping
uses on the site.

2. All soft or spongy areas found during foundation excavation should be over-excavated and replaced
with suitable approved compacted backfill material. All subgrade should be sloped to drain naturally.
Water must not pond on the subgrade during or after construction.

3. If foundation construction occurs under conditions of freezing temperatures, the base of all
foundation excavations and backfill materials should be protected from freezing before and after
concrete placement. Surfaces which may become frozen should be thawed before placing of foundation
concrete. If freezing has loosened and reduced the bearing capacity of the excavation surface, remove
the frozen (previously frozen) material to the undisturbed surface. Place the foundation upon that
undisturbed soil or compacted engineered backfill. Slab-on-grade soils should not be constructed over
frozen soils. Frozen material should not be used as backfill.

4. Foundation excavations in cohesionless soils (sands and gravels) will often result in considerable
disturbance of the top one to three inches of soil at the surface of the foundation load bearing soil. In
cohesive soils (clays and silts), excavation with a toothless bucket reduces the disturbance. The surface
of such soils should be re-compacted before placement of the foundation concrete or engineered
backfill, to avoid unnecessary settlement during or after construction.

5. Excavations for the placement of engineered backfill should extend horizontally a minimum of one
foot beyond the outside edge on all sides of the foundation element for every one foot of over-
excavation depth required below the footing elevation, beginning two feet outside the edge of the
footing, In peat soils the excavation should extend 1H to 1V plus an additional five feet outside the edge
of the footing.

6. The surface of all excavated areas upon which engineered backfill will be placed should be prepared
by scarifying to a depth of at least six inches and re-compacting to achieve uniform subgrade conditions
before backfill is placed. Selection of procedures and equipment should be the responsibility of the
contractor. In general, compaction of cohesive soils is usually best achieved with a sheeps foot
compactor. Cohesionless soils are usually best compacted with a vibrating roller or vibrating plate
compactor.
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General Backfill Requirements

A wide variety of materials may usually be considered as suitable for engineered backfill. The choice of
materials is a function of the structural requirements, water table conditions, seasonal construction
constraints, placement and compaction methods, and other site/project specific needs, Granular materials
which classify as GW, GC, SW, SM, and SC according to the USCS (ASTM D4287) are usually the
most suitable engineered backfill. Poorly graded gravels and sand (GP and SP) are generally less
desirable because they are usually more difficult to compact. Where frost action is of concern, silty or
clayey granular soils with as little as 3-5% of the particles passing the No. 200 sieve can be
unacceptable. Inorganic clays and silts of low to medium plasticity (CL and ML) are not suitable for
backfill on this project, but may be used for general site grading and landscaping, Soils of high plasticity
(CH, MH) are unsuitable.

Specification for the gradation of engineered backfill used on this project should comply with the
following general requirements:

1. No organic or other deleterious material.

2. Gradation (Except Class 5 and sand cushion or base layer):

Sieve Size Percent Passing
3 inch 100
Zinch 85-100
3/4 inch 71-100
#4 50-80
#200 7 max

3. The upper 12 inches, directly under slab and foundation concrete, should contain no material larger
than one inch.

4. Where wet subgrade conditions exist for placement of the first lift, a maximum of 5% passing a No.
200 sieve is recommended.

5. Alterative gradations should be evaluated by the soils engineer for acceptability if these guidelines
cannot be satisfied by locally available backfill materials within an economical distance of this project.

General Compaction Requirements
The following compaction requirements are recommended for use in the project specifications.
1. Laboratory compaction standard for granular (non-cohesive) soils: ASTM D1557 - Modified Proctor.

2. Compact backfill to a minimum of the following percentage of the above compaction standard for the
respective types of fill material. e
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Type of Engineered Backfill (Granular) Compaction/
Density
Foundation Structural Backfill 95%
Slab-on grade Backfill | 95%
Non-structural Backfill 90%
Sidewalks 00%
Landscaped Areas 85% |
Utility Trenches 95%
Parking Lot / Drive Area Subbase 95%
Parking Lot / Drive Area Aggregate Base 95%

3. Place engineered backfill or other fill materials in lifts not to exceed eight inches in a loose condition,
unless the contractor can demonstrate satisfactory results by placing thicker lifts.

4. In general, fill materials should be placed and compacted within two percent of optimum moisture
content, as determined by above applicable compaction standard. When fill materials are not in this
range of moisture content, compaction to the required density may be difficult or not possible. The
excavating contractor should be required to be responsible for controlling and adjusting moisture
content.

5. Flooding is not an acceptable procedure for compacting of backfill materials and should not be
permitted,

6. Compaction of utility trenches in all areas of the project should not be overlooked. Narrow trenches
and small areas often require use of small compaction equipment or tools. Thinner (four- to six-inch)
lifts may be required to achieve successful compaction. This requirement should be clearly defined in
the specifications and reviewed with the contractor or subcontractors performing utility work.

7. Excavation and engineered backfill operations should be observed by a qualified soils engineer or
their designated representative. In-place density testing should be performed to document that the
geotechnical recommendations and compaction requirements in this report are achieved.

8. For this project, we recommend a minimum density testing frequency of one test per 100 1.f. of
footing backfill, one per column pad location and one per 4000 s.f. of floor slab backfill, per lift. For
isolated locations or doubtful areas we recommend a minimum of one test per occasion, as
recommended by the soils engineer,

CONCLUSIONS
Based upon the 14 soil borings drilled in the authorized exploration program and the above-described

laboratory testing program, we have drawn the following general conclusions about the subsurface
conditions beneath this site:
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Seoil Conditions

The borings consisted of two to eight feet of silty clayey sand fill over silty clayey sand and lesser
amounts of sandy silty clay soils to 16-feet. In six of the 12 borings that were attempted to be drilled to
16-feet, four of these borings reached substantial auger refusal at depths of 10 to 14 feet, as shallow as
elevation 1417.4 feet, on what are believed to be boulders. Of the eight borings performed in the
proposed building footprint, only Boring 5 reached substantial refusal, at 14,3-feet (elevation 1405.6
feet). Fill/soft/loose/organic soils were observed as deep as elevation 1412.0 feet in Boring 5.

Water Table Conditions

Water was observed in most of the borings during and up to 2.5-days after boring completion. Most of
the water levels were observed at and below elevation 1415.0 feet. Water should not be a significant
problem during excavation above elevation 1415-feet, unless it is allowed to drain into and pond in open
excavations. Dewatering is the responsibility of the contractor.

Allowable Bearing Capacity

A maximum allowable bearing capacity of 2000 psf was determined with an F.S. of 3.0 against shear
failure for footings up to 6-feet wide and 12-feet square with at least 1.5-feet of cover. Settlement is
estimated to be 1-inch total and 0.5-inch differential for these footings.

RECOMMENDATIONS

In summary, we offer the following specific recommendations regarding design of the foundation and
other geotechnical engineering aspects of this project.

1. Remove all topsoil, fill and all soft/loose soils (two to eight feet in the soil borings) from the entire
building footprint. Use the proposed spread footing foundation with a maximum allowable bearing
capacity of 2000 psf for footings up to 6-feet wide and 12-feet square with at least 1.5-feet of cover.

2. The design recommendations and specifications in the “Design Requirements™ and “Construction
Requirements” sections of this report should be followed.

LIMITATIONS OF EXPLORATION AND REPORT

We have based the analysis and recommendations submitted in this report in part upon the data obtained
from the 14 soil borings. The nature and extent of variations between the borings may not become
evident until construction, If variations then appear evident, it will be necessary for the soils engineer to
re-evaluate the recommendations of this report.

As the soils engineer for this project, we recommend that we be provided an opportunity to do a general
review of final design drawings and specifications for this project to determine that earth work and
foundation recommendations contained herein have been properly interpreted and included in the design
and specifications. We can assume no responsibility for misinterpretation or improper application of our
recommendations and conclusions by others.
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EPC further recommends that soil engineering and testing services be performed during construction of
the excavation and foundation phases of the work. This procedure is to observe compliance with the
design drawings, specifications and EPC’s recommendations, and it also allows design changes to be
made in the event that subsurface conditions differing from those anticipated before construction started
are discovered and necessary changes can be recommended in a timely manner,

Responsibility to provide safe working conditions for earthwork and below grade aspects of this project
is solely that of the contractors or subcontractors working on the project and is not the responsibility of
EPC Engineering & Testing. All local, state and federal requirements, statutes, ordinances, or building
codes relating to slopes or temporary sheeting and bracing of trenches and excavations must be observed
by contractors during construction.

EPC has prepared this report, consisting of 13 pages, Appendix and letter of transmittal, for the
exclusive use of the City of Duluth and it’s designated representatives, for specific application to the
design of the Cirrus Completion Center building, south of Airport Road between Vandenberg Drive and
Stebner Road in Duluth, MN, at the specific locations drilled. Copies of this report are furnished only to
provide the factual data which were gathered and summarized in the report.

Professional services provided to this project by EPC Engineering & Testing were completed, findings
obtained and recommendations prepared using generally accepted engineering principles and practices.
Conclusions and recommendations contained herein are based upon the applicable standards of our
profession at the time this report was prepared. This warranty is in lieu of all other warranties, either
expressed or implied.

Respectfully submitted,

EPC Engjineering & Testing

p

4 e,
E. Hagé, P.E. *— {/
Principal Engineer’

Bifan E. McV) an, P.E,
Principal Engineer
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APPENDIX

SUBSURFACE SOIL EXPLORATION REPORT

Proposed Cirrus Completion Center
Airport Road, between Vandenberg Drive and Stebner Road
Duluth, MN

EPC ENGINEERING & TESTING Project # 15G1018



COMMON SOIL REPORT ABBREVIATION DEFINITIONS

AASHTO American Association of State Highway and Transportation Officials

AB After Boring Completion

BEG Below Existing Grade

BFG Below Finished Grade

CI Confidence Interval

DD Dry Density

DL Dead Load

EOB End of Boring

FS Factor of Safety

kef Kips per Cubic Foot

LL Live Load

mg/mk Milligrams per Kilogram

N Standard Penetration Resistance Value
pef Pounds per Cubic Foot

PID Photoionization Detector

plf Pounds per Lineal Foot

ppm Parts Per Million

psf Pounds per Square Foot

SPT Standard Penetration Test

UcCs Unconfined Compressive Strength
WRT With Respect To

WwT Water Table



BORING LOG KEY and SOIL CLASSIFICATION DATA



BORING LOG KEY

Water Level
Water levels indicated on the boring
considered reliable levels. However,

logs are as measuraed at stated times. In pervious soils the elevations indicatad are
, in impervious soils, even after several days of monitoring, accurate determinations

may not be possible. Therefore,.additional/alternate methods of ground water elevations should be sought.

Commonly Used Molsture Conditions of Solls are as Follows

Term Meaning

Dry - Requires the addition of considerable moisture to attain optimum for compaction
Molst - near optimum moisture for compaction

Wet - - requires drying to atiain optimum moisture for compaction

Saturated (Water Bearing) -

very wet

Gradation Description and Terminology

Soil Type - Particle Name Size Range
Coarse Grained Soil Boulders over 12"
Cobbies 3" -12"
Gravels #4 - 3"
Coarse 3" - 3"
Fine #4 - %"
Sands #200 - #4
Coarse #10 - #4
Medium #40 - #10
Fine #200 - #40
Fine Grained Soils Silt’ . 0.074 mm (#200) - 0.005 mm
Clay less than 0.005 mm

Descriptive Terms of Components Present in S8ample (other than ASTM D 2487)

Term Parcent of Dry Weight
Trace 1-9

Little 10 - 19

Some 20-34

With 35 - 50

Relative Density of Granular Soils

N-Blows/ft Relative Density Standard "N" Penetration
0-4 Very Loose Blows per foot of a 140
4-10 Loose pound hammer fafling 30"
10 - 30 Medium Dense on a 2" outside diamster
30 - 50 Dense | split barrel sampler

over 50 Very Dense

Consistency of Cohesive Soils

Unconfined Compressive Strength

(Qu, tsf, or Kaiem?) Consistency N (SPT)

<0.25 Very Soft 0-2

0.25 - 0.50. Soft 2.4

0.50 - 1.00 Medium 4-8

1.00 - 2.00 Stiff 8-15

2.00 - 4.00 Very Stiff 156 -30

4.00 - 8.00 Hard ‘ over 30

" Silt and Clay sizes are best determined by Atterberg-Limits.
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EPC Engineering & Testing

Geotechnical « Environmental « Materials Engineering
339 Garfield Avenue

Duluth, Minnesota 35802

CLIENT _City of Duluth

PROJECT NUMBER _15G1018

BORING NUMBER 15-SB-01

PROJECT NAME _Cirrus Campletion Center

PAGE 1 OF 1

PROJECT LOCATION _Airport chad'= btwn Vandenberg Dr & Stabner Road

DATE STARTED _8/8/15 COMPLETED _8/8/15 GROUND ELEVATION _1419.259 HOLE SIZE _6-In
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD _CME 55 Truck Rig with FA AT TIME OF DRILLING _—-
LOGGED BY _NW CHECKED BY BEM AT END OF DRILLING -
NOTES AFTER DRILLING _---
W e g . A SPT N VALUE A
Z L |5 o |E |E 20 4060 80
2 |z % FE |Es zE5 [E_|E PL MC LL
EalFa o) =
<g|re|23 MATERIAL DESCRIPTION wg Yo 627 28|25
oo 4R~ 85 8% 392 [4%|2°_20 40 0 a0
—I e
o © =< |0 = § & | [JFINES CONTENT (%) 0]
& 20 40 60 80
= . Bituminous pavment, 5 inches in thickness. FA | 100 : : : :
Class 5, 6 Inches in thickness. FA | 100
B 4 Silty Sand with Gravel, Brown, moist to wet.
6
. FA | 100 Y
1415 [
= . Silty Sandy Clay, Brown, wet, trace gravel and cobbles.
% 2 | 100 ®
1410 | -%
10 ////

GEQTECH BH PLOTS 1561018 COD CIRRUS COMPLETION CENTER.GPJ GINT US LAB.GDT 9/8/15

Bottom of hole at 10.0 feet.




EPC Engineering & Testing BORING NUMBER 15-SB-02

GEQTECH BH PLOTS 1561018 COD CIRRUS COMPLETION CENTER.GPJ GINT US LAB.GDT 9/8/15

Geotechnical « Environmental » Materials Englneering PAGE 1 OF 1
539 Garfield Avenue
Dututh, Minnesota 55802
CLIENT _City of Duluth PROJECT NAME _Cirrus Complstion Centar
PROJECT NUMBER _15G1018 PROJECT LOCATION _Airport Road, biwn Vandenberg Dr & Stebner Road
DATE STARTED _8/8/15 COMPLETED _8/8/15 GROUND ELEVATION _1420.402 ft HOLE SIZE B-in
DRILLING CONTRACTOR _EPC Enginearing & Testing GROUND WATER LEVELS:
DRILLING METHOD _CME 55 Truck Rig with FA AT TIME OF DRILLING ---
LOGGED BY _NW CHECKED BY _BEM AT END OF DRILLING _---
NOTES AFTER DRILLING -
W e N A SPT N VALUE A
g e |3 o |E | 20 40 80 80
2 |z |2 FE B 225 |8 |E PL MC LL
=~ - [m)] =
sg(ae|2d MATERIAL DESCRIPTION wg |45 833 25|25
oola |z~ 25 (3% 232 |2%|2°_20 40 _e0 o
w % L ~ % |% | CFINES CONTENT (%)
0 & 20 40 60 80
1420 Bituminous pavement, 4 inches in thickness. — FA | 100 : : : :
Class 5, 5 inches thick. [ FA 1100
. Silty Sand with gravel, Brown, moist to wet 5p
E— P& | 100 e
B _— ] Sand with Gravel, Brown, moist.
7h
L | FA
| | 2 100 ®
T Silty Sand with Gravel, Brown, moist. FA 7o
7 3 100 ®
5
1415 ,//’/ Silty Sandy Clay, Brown, wet, trace gravel and cobbles.
B '% EA 15.2
//// 4 | 100 °
N

Bottom of hole at 10.0 feet.




GEOTECH BH PLOTS 1531018 COD CIRRUS COMPLETION CENTER.GPJ GINT US LAB.GDT 9/8/15

EPC Engineering & Testing BORING NUMBER 15-SB-03
Geotechnical » Environmental « Materfals Engincering PAGE 1 OF 1
539 Garfieid Avenue |
Dnriuth, Minnesota 55802 |
CLIENT _City of Duluth PROJECT NAME _Cirrus Completion Center ;
PROJECT NUMBER _15G1018 PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road :
DATE STARTED _8/11/15 COMPLETED _8/11/15 GROUND ELEVATION _1417.93 ft HOLE SIZE _8-in :
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD _CME 850 Track with HSA & Auto-SPT-Hammer Y AT TIME OF DRILLING _8.0 ft/ Eiev 1409.9 ft
LOGGED BY _AS CHECKED BY _GH ¥ AT END OF DRILLING 5.5 ft/Elev 1412.4 ft
NOTES _Proposed NW building corner. Bering left open (uncased) over nightj._! 18hrs AFTER DRILLING _4.5 ft/ Elev 1413.4 ft
w o | g . ASPT N VALUE &
g |- |¢ CE E,\;E%“E E 20 40 60 80
E - - | L ] = PL MC LL
se helad MATERIAL DESCRIPTION wd U5l 833 25|28 ———
o8 |- L5 3¢ 332 [27(2°| 20 40 60 0
-l
w <7 Y = i£ |% | OFINES CONTENT (%)D
Q £ 20 40 60 80
SoSt— 3-4nches Topsoil, : : = :
SILTY SAND (SM) to SAND with Silt (SP-SM) {FILL) SPT 4-5.3-3
-+ - Brown, moist to wet, littte gravel, loose relative density. 1 | 29 B (é)'
T SANDY SILTY CLAY (CL-ML) (FILL / ORGANIC) Gray,
brown, black mottle, moist, trace gravel, stiff consistency.
1415| | SPT| gg | 4-5-7-8
Organic content of sample from 2 to 4-feet = 5.4% (slightly 2 (12}
organic to organic).
[ T SILTY SAND (SM) (Could Be FILL) Grayish brown to
brown, dry to moist to wet, some gravel, dense to very 10-18-22-
1§ dense relative density. SPT| 5o 2%
3
{40)
] Cave-in level = 4.5-feet.
SPT 20-46- S
1 a | 47 o L A A |
1a0] [l
(21T SILTY CLAYEY SAND (SC-SM) (Could Be FILL) Brawn, :
f 111 water bearing, with to litle gravel, trace to with cobbles, 122 ¢
4 _/_/f. ] very dense relative density. SPT| g7 [F-24-42-48 o
& 1 5 {66) :
| 10 / 183!
% 1L SPT} 100 50/2" ‘,
Substantial auger refusal at 10.3-feet. 3] ;
Bottom of hole at 10.3 feet.




GEOTECH 8H PLOTS 15G1018 COD CIRRUS COMPLETION CENTER.GPJ GINT US LAB.GDT 9/8/15

EPC Engineering & Testing BORING NUMBER 15-SB-04
Geotechnical » Envirommental « Materials Engineering PAGE 1 OF 1
539 Garfield Avenue
Draluth, Minnesota 55802
CLIENT _City of Duluth PROJECT NAME _Cirrus Completion Center
PROJECT NUMBER _15G1018 PROJECT LOQCATION _Alrport Road, btwn Vandenberg Dr & Stebner Road
DATE STARTED _8/11/15 COMPLETED _8/11/15 GROUND ELEVATION _1419.2 ft . HOLE SIZE _8-in
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD _CME 850 Track with HSA & Auto-SPT-Hammer ZAT TIME OF DRILLING _8.0 ft/ Elev 1411.2 ft
LOGGED BY _AS CHECKED BY GH ¥ AT END OF DRILLING _13.0 ft / Elav 1406.2 ft
NOTES _Boring left open {uncased) gver night. Y 2hrs AFTER DRILLING 6.5 ft / Elev 1412.7 f¢
W | g |. A SPT N VALUE A
z o N - | E E
o | % i gf’-’% s |3 20 40 Cso 80
= — [m] = PL
AT MATERIAL DESCRIPTION wd |85 53¢ |£§|=28 v
o |4 %—' 25 |Q%| @32 (25220 %0 e s
w ¥ % & | OFINES CONTENT (%)
0 [ 20 40 60 80
- £¥' & Bdnchas Topsoil, : : : :
SILTY SAND (SM) to SAND with Silt (SP-SM) (FILL} SPT 5810-10-10
- - Brown, dry to molst, lite gravel, medium dense relative ] 83 [
i 7 density. {20)
- 4 SILTY CLAYEY SAND {SC-SM} {Could Be FILL) Brown,
moist, trace gravel, medium dense relative density.
B SPT 75 6-7-8-8
- 2 (15)
1415 ¢ SILTY SAND (SM) (Could Be FILL) Brown, moist fo wet,
frace gravel, medium dense relative density.
5 SPT 75 4-11-12-26
- - Water and cave-in level = 5-feet after 18 hours uncased. 3 (23)
B 4 SILTY CLAYEY SAND (SC-SM) (Could Be FILL) Brown,
wet to water bearing at 7.5-feet, medium dense relative 17-14-15-
- . density. SPT 75 13
B . Cave-in level = 7-feet, two hours after casing remaoval. 4 (29)
- 4] SILTY CLAYEY SAND (SC-SM) to SANDY SILTY CLAY
(CL-ML) {Probable Native) Brown, wet to water bearing,
10 A trace sand and black colored weathered rack, trace gravel SPT| g7 [-10-13-18
and cobbles, medium dense relative density / very stiff 5 (23)
consistency.
10
| | SPT 2-10-18-25
| 6 | 70| (29
- 4] SILTY CLAYEY SAND (SC-SM) to SANDY SILTY CLAY
(CL-ML} Brown, water bearing to wet to moist, with gravel, SPT
L N trace cobbles, very dense relative density / hard 45 12'1?'§0"
B - consistency. 7 50
1405 - b
26-33-38- 86
| 8 ST a2 | a3 -®
{71
i Bottom of hote at 16.0 feet.
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EPC Engineering & Testing BORING NUMBER 15-SB-05

Geotechnical » Envirommental « Materials Engineering PAGE 1 OF 1
539 Garfteld Avenue
Draiuth, Minnesota 55802
CLIENT _City of Duluth PROJECT NAME _Cirrus Completion Center
PROJECT NUMBER _15G1018 PROJECT LOCATION _Alrport Road, btwn Vandenberg Dr & Stebner Road
DATE STARTED _8/11/15 COMPLETED _8/11/15 GROUND ELEVATION _1419.87 ft HOLE SIZE _8-in
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD _CME 850 Track with HSA & Auto-SPT-Hammer AT TIME OF DRILLING _None to 4-feet
LOGGED BY _AS CHECKED BY _GH AT END OF DRILLING _N/A due to drilling fluid
NOTES _Boring offset 3-feet S (toward Prison} due to pavement. AFTER DRILLING _---
_ W |s z A SPTN VALUE &
O e o |§ |5 20 40 60 80
2 E_|To R LAl 2E2 |[folke PL MC LL
sglhelzd MATERIAL DESCRIPTION wd |¥g! 052 |2E|28 ————i
g |87|&" LS |RE| 833 |2%|2°20 40 & m
m = |d = |£ |E | OFINES CONTENT (%)0]
[=]
0 4 20 40 60 B0
SILTY SAND (SM) to SILTY CLAYEY SAND (SC-8M) : : : :
(FILL) Brown, moist, frace to littffe gravel, medium dense
- 4 relative density. SPT| 5g | 12897
1 {18)
[ ] SILTY CLAYEY SAND {SC-SM) (FILL) Brown, wet, little
gravel, loose relative density.
- 4 SPT| 5, | 6-3-3-4
2 (8)
R _ Drilled with head of drilling fluld in auger beginning at
B .  4-feet. /
SILTY CLAYEY SAND (SC-SM} to SANDY SILTY CLAY
415 5 {CL-ML) (FILL) Brown, water bearing, very loose to loose SPT 50 4-2-2-3
relative density, soft to consistency. 3 (4)
] SILTY CLAYEY SAND (SC-SM) (FILL / ORGANIC} Grayish
brown, wet to water bearing, with to trace organics (root
e fibers), very loose to loose relative density. SPT| 400 | 3-22-5
Organic content of sample from 6 to 8-feat = 1.6 (slightly 4 (4)
organic).
i ¥ SILTY CLAY {CL-ML) Brown, wet to water, with to trace
sand, stiff consistency.
i SPT| . | 6-4-0-14
7 5 {13)
1410| 49 [
2114l SILTY CLAYEY SAND (SC-SM) Brown, water bearing to
% ]  wet to moist, with to some gravel, dense to very dense
B - _5/’ 1| relative density. SPT 42 5-16-24-30
% 11 8 (40}
f// e 20-47-29-
-1 A SPT) a2 | 35
/%’; i (76)
- _/ :
Substantial auger refusal at 14.3-feet.
Bottom of hole at 14.3 feet.
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EPC Engineering & Testing

Geotechnical » Environmental » Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _City of Duluth

PROJECT NUMBER _15G1018

PROJECT NAME

BORING NUMBER 15-SB-06

Cirrus Completion Center

PAGE 1 OF 1

PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road

DATE STARTED _8/15/15 COMPLETED 8/15/15
DRILLING CONTRACTOR _EPC Engineering & Testing

DRILLING METHOD _CME 55 Truck w/HSA and SPT Calibrated to NE8

GROUND ELEVATION _1423.55 ft

GROUND WATER LEVELS:

3 AT TIME OF DRILLING _10.0 7t/ Elev 1413.6 ft

HOLE SIZE _8-in

LOGGED BY _AS CHECKED BY _(GH AT END OF DRILLING 5.5 ACR
NOTES _Boring offset 10-feet W due to shallow refusal. Y 3hrs AFTER DRILLING _5.2 ft / Etev 1418.4 ft
o wo | 2 | A SPT N VALUE A
o | (@ s | ;EQ i 20 40 60 80
E_|E-|T o ic|Ee PL MC LL
Sglke|zd MATERIAL DESCRIPTION wg |5g| 832 |3E|Z8
o L 53 %% 89_1, mgz o= 2‘-’ 20 40 80 80
—l vt
o © =< |0 = |% [E | OFINES CONTENT (%)0
0 & 20 _40 60 80
SILTY CLAYEY SAND (SC-SM) (FILL) Brown, moist, frace : : : :
B - gravel, yellow brick, fiber wire and concrete, medium dense Y :
- to loose relative density. SPT 45 | 6-8-10-6 :
1 {18) ;
T SPT) 27 | 2250 ° >>A
1420
Sample from 2 to 4-feet pushed concrete.
] SILTY CLAYEY SAND (SC-SM) to SILTY SAND (SM)
B . (FILL} Brown, water bearing to wet, little gravel, trace
5 cobbles/boulders, medium to very dense relative density. SET 33 4-4(-113)-12
i Cave-in level = 5.8-feet.
-q - SPT 6-20-31-35
4 | 2 5
T Substantial auger refusal of first attempt at 8-feet. Moved
s AT 1T\ _10-feet W and continued drilling, /
1415 & SILTY GLAYEY SAND (SC-SM) Brown, moist to wet to wet |\/|SPT | oo |c o o4
| K1f|  towater bearing, some to little gravel, very dense relative 5 el
g i density.
110 é I
. %” 1] 11-20-31-
- "g ¥ ST &3 | 36
A //; 4 (51)
] g i SPT| 50 | 16-5072"
1410 ? 1
i _/// i 134
] ATl SPT 11-35- ;
15 ’f,/// i g | 7| soiz o >>4
(il 1] .
Bottom of hole at 15.2 feet,
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EPC Engineering & Testing BORING NUMBER 15-SB-07

Geotechnical » Environmental « Materials Enpineering PAGE 1 OF 1
339 Garfield Avenue
Duiluth, Minnesota 35802
CLIENT _City of Duluth PROJECT NAME _Cirrus Completion Center
PROJECT NUMBER _15G1018 PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road
DATE STARTED _8/15/15 COMPLETED _8/15/15 GROUND ELEVATION _1425.59 ft HOLE SIZE _8-in
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD _CME 55 Truck w/HSA and SPT Calibrated to N&8 AT TIME OF DRILLING _None
LOGGED BY _AS CHECKED BY _GH ! AT END OF DRILLING _10.0 ft/ Efev 1415.6 ft
NOTES Ohrs AFTER DRILLING _None to 8.3-feet.
wo|x g . A SPT N VALUE A
5 |- |e EE [Ba| 22 m E S 20 40 60 80
= _E_|T o = = PL  MC LL
<g|aE|2d MATERIAL DESCRIPTION wd Wyl 323 (2§|2%
o |o %—’ £3 Q€| B2 |27|271_20 40 60 &0
i == |4 = |¥ |& | OFINES CONTENT (%)0
0 & 2040 60 80
1425 0\ 2-inches Topsoll. I : : o
SILTY SAND (SM) (FILL) Brown, dry trace gravel and SPT 2-10-11-12
L - organics, medium dense refative density. 1 42 = (é 1)'
C SILTY CLAYEY SAND (SC-SM) (FILL} Light brown to
- brown to dark brown to brown, wet to moist fo wet to water ¥
L ] bearing at 6-feet, trace gravel and organics, ioose o SPT 50 2-3-5-4 :
medium dense relative density, 2 (8) :
T s SPT| pq | 1-7-7-8 5
3 (14) !
1420 :
B ) Organic content of sample from 8 to 7-feet = 2,6% (slightly SPT 24‘2
- organic). 4 | 80 5-12 L
" P SILTY CLAYEY SAND (SC-SM) Brown to grayish brown at N\ /| spT 14
. #14]  12-feet, wet to water bearing to wet to molst @ 12-feet, to 5 | 78| 3020 e
L d74111  wet to waterbearing, trace fo little to some to with gravel, :
41| dense to very dense relative density. :
- 1T Caverin level = 8.3-feet. SPT 5.15-26-27 f04
Rl 5 | 83 (1) ¢
[ 10 Eelf
1415 7 :
,// i SPT 11-21-24- 128 |
- —%:; ‘ piles | 1o o
L é i (45) :
- ?f’/ Graylsh brown and wet to moist in sample from 12 to SPT 7.05.27.90) 0.2
A % ik 1.7
15 ,{//' | ng 71 s-s%ég?-em o
1410 Z1
B AL
Bottom of hole at 16.0 feet.
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EPC Engineering & Tesiing BORING NUMBER 15-SB-08
Geotechnical s Environmental » Materials Engineering PAGE 1 OF 1
339 Garfield Avenue
Duluth, Minnesota 55802
CLIENT _City of Duluth PROJECT NAME _Cirrus Completion Center
PROJECT NUMBER _15G1018 PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road
DATE STARTED _8/11/15 COMPLETED _8/11/15 GROUND ELEVATION _1420.48 f{ HOLE SIZE 8-in
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD _CME B850 Track with HSA & Auto-SPT-Hammer Y AT TIME OF DRILLING _13.0 ft/ Elev 1407.5 ft
LOGGED BY _AS CHECKED BY _GH ! AT END OF DRILLING _7.0ft/Elev 1413.5 ft
NOTES _Auger casing left in ground over night. ¥ 13hrs AFTER DRILLING _5.5 ft / Elev 1415.0 ft
w s g . A SPT N VALUE A
& |- g cE | ;99 5 S 20 40 60 80
E_|E_IZT w e E PL MC LL
se|lee|zd MATERIAL DESCRIPTION wi |Ws 522 |EE(28
o |4 %—' 25 |QE| 832 (€52 20 40 e 8
w < |2 ~ (¥ |E | OFINES CONTENT (%)0O
0 g 20 40 60 80
1420 rx sl 4-inches Topsoil. — : : P
SILTY CLAYEY SAND (SC-SM) {FILL) Brown, moist, littlle SPT 3.9-12-10
- . gravel, medium dense relative density. 1 | 88 - ('2 1)‘
- SANDY SILTY CLAY (CL-ML) (FILL / ORGANIC) Black,
i 7 gray and light brown, moist to wet, trace gravel, very stiff
I consistenacy. SPT| gg |3-8-12-10
| Organic content of sample from 2 - 4-feet= 5.6% (organic). 2 21)
i SANDY SILTY CLAY {CL-ML) Light brown to brown, wet,
B 7] very stiff consistency.
5 SPT| gg | 2976
1415 *) Laboratory Tested: 88% passing #4 and 62% passing #200 3 (16}
% sieve.
L e SPT| .5 | 2:3-8-12
A1 SILTY CLAYEY SAND (SC-SM) Brown to grayish brown, 4 {11)
- 7] % 19| wet to water bearing to wet, little to with to little gravel,
L _Zi medium to dense relative density.
G o1 o, o
| g : 51| 5o %N
10 EAd]Y:
1410 g 1
LS SPT 4-7-1517
g 1 6 | | (22)
i ) / Water bearing and with gravel in sample from 12 to 14-feet. SPT 5-12-14-20
%4} 33
7 (26)
15 SPT 83 9-17-14-19
1405 8 (31)
i Bottom of hole at 16.0 feet.
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EPC Engineering & Testing BORING NUMBER 15-SB-09 !
Geotechunical ¢ Envivonmental « Materials Engineering PAGE 1 OF 1
539 Garfield Avenue :
Duluth, Minnesota 55802 ;
CLIENT _City of Duluth PROJECT NAME _Cirrus Completion Center
PROJECT NUMBER _15G1018 PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road
DATE STARTED _8/12/15 COMPLETED _8/12/15 GROUND ELEVATION _1424 ft HOLE SiZE _8&-in
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD _CME 55 Truck w/HSA and SPT Calibrated to N68 3 AT TIME OF DRILLING _13.5 ft/ Elev 1410.5 ft
LOGGED BY _AS CHECKED BY _GH AT END OF DRILLING _---
NOTES AFTER DRILLING _—
w | g A SPT N VALUE A
& . (o Fe |z BEQE S 20 40 60 80
Eol|lEaiZE o E PL MC LL
<2 belad MATERIAL DESCRIPTION wd |Ug' G524 (2§28 ——
o |8z 85 |8%| @g2 |27|2° 20 40 60 g0
_] had
w © <= | < |% |E | OFINES CONTENT (%) 0
0 & 20 40 80 80
SILTY SAND (SM) (FILL) Light brown, dry, trace gravel, : ' : :
medium dense relative density.
1 SPT| 45 |5-16-12-8
1 {28)
- T SILTY CLAYEY SAND {SC-SM) (FILL) Brown, moist, trace
gravel, medium dense relative density.
4L SPT| gq 14-12-13-9
2 (25)
1420 i
SANDY SILTY CLAY (CL-ML) (FILL} Brown and dark gray,
moist, trace gravel, with to trace organics, stiff consistency,
5 SPT| 35 | 5585
Organic content of sample from 4 to 6-feet = 10.7% 3 (13)
{organic to highly organic).
T 7 ORGANIC SILTY CLAY (OL-OH) to SILTY CLAY (CL-ML)
{Could Be FILL} Black to dark gray, moist, trace organics,
£ loose relative density / medium consistency. SPT| gg | 2334
Organic content of sample from 6 to 8-feet = 4.0% (slightly 4 (6)
organic to organic).
T Y] SILTY CLAY (CL-ML) (Could Be FILL) Dark gray, molst, :
11l trace organics, medium fo stiff consistency. 282
1418 l4577% SPT| g3 | 2356 | 15| g7 | & ¢ ®
Organic content of sample from 8 to 10-feet = 1.5% (not 5 (8) : :
10 organic to slightly organic). :
oA 1 SILTY CLAY (CL-ML) to SILTY CLAYEY SAND (3C-SM)
,'// 71| {Could Be FILL) Dark gray, wet, stiff consistency / loose to . 241
4 _% 4 medium dense relative density.. SPT| gg | 1-4-6-5 A®
(i4li]  Organic content of sample from 10 to 12-faet = 1,2% (not 6 (10 :
é i organic),
{// No recovery in sample from 12 to 14-feet. SPT 2.6-4-8
+ A 0
é 1 7 (10)
1410 P
./// 1Tl SILTY CLAYEY SAND {SC-SM) (Could Be FILL) Brown,
] 1 wet to water bearing, little gravel {one, 1.5-inch diameter 13-20-18-
15 VAT plece), dense relative density. SPT| 45 18
AN 8
Z1 (39)
£ AL
Bottom of hole at 16.0 feet.
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EPC Engineering & Testing

Geotechuienl o Environmental » Materials Engincering
539 Garfieid Avenue

Duituth, Minnesota 55802

CLIENT _City of Duluth

PROJECT NUMBER _15G1018

BORING NUMBER 15-SB-10

PROJECT NAME

Cirrus Completion Center

PAGE 1 OF 1

PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road

DATE STARTED _8/12/15
DRILLING CONTRACTOR _EPC Engineering & Testing

COMPLETED _8/15/15

DRILLING METHOD _CME 55 Truck w/HSA and SPT Calibrated o N68

LOGGED BY _AS CHECKED BY _GH
NOTES _Auger ¢asing left in ground for 2.5-days.

GROUND ELEVATION _1418.56 ft

GROUND WATER LEVELS:
AT TIME OF DRILLING _---

HOLE 8IZE _8-in

AT END OF DRILLING _None

¥ 60hrs AFTER DRILLING _0.0 ft / Elev 1400.6 ft

W | | A SPTN VALUE A
5 Q Sr (> o |E |2 20 40 60 80
E_|E _ITo Fu lea 2ES [E_|E PL  MC LL
sg|ke |53 MATERIAL DESCRIPTION wd Wyl 537 (EF|28
L |a &= LS Q% =32 i< 2L 20 40 60 80
w s ¢ % |% | OFINES CONTENT (%) 0
0 & 20 40 B0 80
L2 2 B.dnches Topsoil. : : 1 :
B 7] SILTY SAND (SM) {FILL) Light brown to brown, dry to SPT 2-9.6-5
L - moist, trace gravel, medium dense relafive density. 1 | 63 '(1'5)'
i ) SILTY CLAYEY SAND {SC-SM) to SANDY SILTY CLAY
= . {CL-ML) (Could Be FILL} Light brown, graylsh brown and
L brown, wat, trace organics, loose to medium dense to vary SPT| gp | 3445 | 4
1415 dense ralative density, 2 {8
[ L= SPT, o | 3787
No recovery in sample from 4 to B-fest, 3 (15)
i Probable native. Very dense relative density.
i __ No recovery in sample from 6 to 8-feet. SPT 0 7.37-25-31
4 {56)
I Cave-in level = 7.5-feet.
1410 i SILTY CLAYEY SAND (SC-SM) Brown, wet, little to some
gravel, trace to with cobbles, dense to very dense relative
L density. SPT 5-19-15-17
Y 75
. 5 (34)
K 7 Auger casing left in ground for 80 hours = water level
S-feet. SPT
5 | 43 | 5-B0/" >
§ T With cobbles from 10 to 12-feet. s

Substantial auger refusal at 12-feat.
Bottom of hole at 12.0 feet.
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EPC Engineering & Testing BORING NUMBER 15-SB-11
Geotechnical » Environmental « Materials Engincering PAGE 1 OF 1 :
539 Garfield Avenue
Duluth, Minnesota 55802
CLIENT _City of Duluth PROJECT NAME _Cirrus Completion Center
PROJECT NUMBER _15G1018 PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road
DATE STARTED _8/12/15 COMPLETED _8/12/15 GROUND ELEVATION 1420 ft HOLE SIZE 8-in
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD _CME 55 Truck w/HSA and SPT Calibrated to N&8 AT TIME OF DRILLING _None to 8-feet
LOGGED BY _AS CHECKED BY _CGH AT END OF DRILLING _N/A due to drilling fluld in auger
NOTES AFTER DRILLING _---
W | 8 A SPT N VALUE A
= o T > L 20 40 6080
2 E _ITo i Eal 2E3 1 8.|E PL  MC LL
sg|&e|zd MATERIAL DESCRIPTION wd Wy 523 |2§|ZE b @
oo |a |2 15 |8E| @8> (£%|2°_20 40 e &0
o o == |0 < |% [E | OFINES CONTENT (%00
[1420] 0 & 20 40 60 80
2% 5inches Topsoil. : ; : :
SILTY CLAYEY SAND (SC-SM) (FILL) Brown, dry to moist, SPT 4-9-7-5
- -+ - trace gravel, trace root fibers, medium dense relative y 42 ) 1-6-
density. (16}
SANDY SILTY CLAY (CL-ML) (Could Be FILL) Light brown B A
I . { . SPT 2-5-4-5
and gray mottling, moist to wet, stiff consistency. 5 | 75 9)
T 7% SANDY SILTY CLAY (CL-ML} to SILTY CLAYEY SAND
(SC-SM) Brown, wet, trace gravel, stiff to very stiff
1415 5 consistency / medium dense relative density. S:F;T 02 5-(71-1)-7 18 | 116
i T ] v Drilled with head of drilling fluid in auger below 8-feat,
L L SPT 3-8-10-9
I 4 87 (19) 1.9
11
| AL S SPT 3-6-9-14
/! 5 58 (15) 1.2 | 116
1410 | 10
K11l SILTY CLAYEY SAND (SC-SM) Brown, wet to water
% KNS bearing, soms to with gravel, dense to very dense relative
| L Al density. : SPT| oo [3-12:27-33
ﬁ i 6 (39
/ { SPT 10-29-35- ’
. _é i 7 | 52 | Tsgsn L 5 : >4
7
1405 | 15 4," { Sample from 14 to 16-feet pushed rock - no recovery, SPT 0 9-19.26-34
Al 8 (45)
. T
Bottom of hole at 16.0 feet.




GEQTECH BH PLOTS 15G1018 COD CIRRUS COMPLETION GENTER.GPJ GINT US LAB.GDT 9/8/15

EPC Engineering & Testing BORING NUMBER 15-SB-12
Geotechnical o Environmental « Materials Engineering PAGE 1 OF 1
539 Garfield Avenue
Duluth, Minnesota 55302
CLIENT _City of Duluth PROJECT NAME _Cirrus Completion Center
PRQJECT NUMBER _15G1018 PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road
DATE STARTED _8/12/15 COMPLETED _8/12/15 __ GROUND ELEVATION _1423.96 ft HOLE SIZE _8-in
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD _CME 55 Truck w/HSA and SPT Calibrated to N68 AT TIME OF DRILLING _---
LOGGED BY _AS CHECKED BY _GH Y AT END OF DRILLING _14.0 ft / Elev 1410.0 ft
NOTES _Boring left upen, uncased for 2.5-days. Y 8ohrs AFTER DRILLING _9.0 ft / Elev 1415.0 ft
W | E | ASPTNVALUE A
& [ |e S L0 § E 20 40 60 80
E - = £ fa) E PL MC LL
<e|5e|2d MATERIAL DESCRIPTION wd \U5| 522 (E§|2%
Y |o %-‘ £S5 8% ={3 a= D=l 20 40 60 80
o % L =~ DD: O FINES CONTENT (%) 0
0 & 2040 60 80
£¥ &  4-inches Topsoil. : : ; :
SILTY CLAYEY SAND (SC-SM) to SANDY SILTY CLAY SPT 5-19-17-12] ﬂ-o
- -+ A (CL-ML) (FILL) Brown to dark brown to brown, dry to moist, 1| 92 - :-’:6 ) ®
trace to littfle gravel, trace wood and bituminous pavement, {386)
dense to medium dense to loose relative density.
I SPT 8-9-6-10
2 | 5| (15)
1420 |
B 5 SPT 6-4-5-5
5 | 42 @) :
i T SILTY CLAYEY SAND (SC-SM) (Could Be FILL) brown
with trace light brown moftling, moist to wet, little gravel SPT 54 |7-13-50/5" :
A (one, iHinch diameter piece). 4 :
| i Boulder.
1415 Water level = 9-feet, 6- hours after boring complation. UGER 0
SILTY CLAYEY SAND {SC-SM) Brown to grayish brown,
B moist to wet, some to litle gravel, dense relative density.
] Cave-in level = 9.5-feet after 60 hours uncased. SPT 5-17.18-18 ¥
Water lavel = 10.5-feet, two hours after casing removal, 5 | o7 (35) i
| Cave-in level = 11-feet two hours after casing removal.
SPT 7-17-19-20) e
1410 i
11.8 :
B SPT 6-17-24-30 :
7 | 88 (41) —& §
T Battom of hole at 16.0 feet.




GEOTECH BH PLOTS 15G1018 COD CIRRUS COMPLETION CENTER.GPJ GINT US LAB.GDT 9/8/15

EPC Engineering & Testing

Geotechnical » Environmental o Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _City of Duluth

PROJECT NUMBER _15G1018

BORING NUMBER 15-SB-13

PAGE 1 OF 1

PROJECT NAME _Cirrus Completion Center
PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road

DATE STARTED _8/15/15 COMPLETED 8/15/15
DRILLING CONTRACTOR EPC Engineering & Testing

DRILLING METHOD _CME 55 Truck w/HSA and SPT Calibrated to N8

GROUND ELEVATION _1424.37 ft HOLE SIZE _8-in
GROUND WATER LEVELS:
AT TIME OF DRILLING _None

LOGGED BY _AS CHECKED BY _GH AT END OF DRILLING _None
NOTES S_! 2hrs AFTER DRILLING _7.3 ft/Elev 1417.1 ft
‘W e 2 | A SPT N VALUE A
Z S |5 ERE 0 40 60__80
2 |z % EE Es 332% s |E 2PL MC LL
Ee| E o fa) | E
c2| ka8 MATERIAL DESCRIPTION wa \Ug 822 25|28
A = F| 2 sl58
i =} = QE_% 8\, mS; a )_‘-’ 20 40 60 80
Iy = |0 S |¥€ |& | OFINES CONTENT (%0
%) 8 |4
0 o 20 40 60 80
L "\ 1-inch Topsoll. I : : ! :
SILTY CLAYEY SAND (SC-SM} to SILTY SAND (SM) SPT 6-8-11-4
- . (FILL) Brown, dry, frace gravel, medium dense relative 1 50 | ¥ ;9 )
= ~ density. (19)
I SILTY SAND (SM) (FILL) Light brown, dry, trace gravel,
loose to medium dense relative density.
L SPT| 4, | 4646
| 2 {10}
1420 i
SPT 63 5-12-16-16
| _ SILTY CLAYEY SAND {SC-SM} Brown, moist to wet, trace 3 (28}
to with gravel, medium dense relative density.
L SPT 13 7-13-16-21
Cave-in level = 7.5-feet, two hours after casing removal, 4 (29)

density / very stiff consistency.

SILTY CLAYEY SAND (SC-SM) to SANDY SILTY CLAY
{CL-ML) Brown, wet, trace gravel, medium dense relative

12-15+12-
STy 75 |~ 15
{27

gravel, dense to very dense relative density.

SILTY CLAYEY SAND (SC-SM) Brown, moist to wet, trace

SPT 7-11-21-15
58 (32)

little gravel, very dense relative density.

SILTY SAND (8M) Grayish brown, wet to water bearing,

SPT 14-26- S
o 67 | o o I i
5 no.8
T 75 | 18-502" @ >4

Bottom of hole at 14.5 fest.




GEQTECH BH PLOTS 15G1018 COD CIRRUS COMPLETION CENTER.GPJ GINT US LAB.GDT 9/8/15

EPC Engineering & Testing

Geotechnical « Environmental « Materfals Engineering
339 Garfield Avenue

Dulufl, Minnesota 55802

CLIENT _City of Duluth

PROJECT NUMBER _15G1018

BORING NUMBER 15-SB-14

PAGE 1 OF 1

PROJECT NAME
PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road

Cirrus Completion Cenfer

Substantial auger refusal at 9.8-feet.
Bottom of hole at 9.8 feet.

DATE STARTED _8/15/15 COMPLETED _8/15/15 GROUND ELEVATION _1427.17 ft HOLE SIZE _&-in
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD _CME 55 Truck w/HSA and SPT Calibrated toc N68 AT TIME OF DRILLING Nonhe
LOGGED BY _AS CHECKED BY _GH AT END OF DRILLING _None fo 9.8-feet.
NOTES Ohrs AFTER DRILLING _None to 5.5-feet,
2 w 2 g | A SPT N VALUE A
S |z |8 E geg § £ 20 40 60__80
Q = _ E
cglag|zd MATERIAL DESCRIPTION wed U3 322 (¥g|26] M 4
=g é | J= z| H= oL (58
i A .S |9%| mO2 |2 -~ 20 40 80 80
= 0} =z |9 0z '|g >
w <7 |d = 1% |% | OFINES CONTENT (%)
0 ~ g 20 40 60 80
- "\ 1-inch Topsoil. I : : : '
SILTY CLAYEY SAND {SC-SM) {FILL) Brown, moist, trace SPT 4-9-8-6
i e — to little gravel, medium dense to loose relative density. 1 38 ( 1'7)'
1425 - -
I SPT 2-4-5-7
L] 2 17| "o
- (415 SILTY CLAYEY SAND (SC-SM) to SANDY SILTY CLAY
ﬁ 11 (CL-ML) (Could Be FILL) Brown, wet, trace gravel, medium
5 B4t dense relative density / stiff to very stiff consistency. SPT| gg | 36915 4,4
. //f H: 3 (19) '
20 ave-in level = 5.5-feet,
;// C level feet
S '% 117 SILTY CLAYEY SAND (SC-SM) (Could Be FILL) Dark
/ {f|  brown to brown, moist, some gravel, dense relative density.
1420 - -% SPT 38 6-21-45-30
/ 1|  Organic content of sample from 6 to 8-feet = 3.7% (slightly 4 (66)
}é (]|  organic).
- - “//, :. : With cobbles / weathered rock in sample from 6 to 8-feet.
é 3t SET| 41 [s-2260/5"
AL




GEQTECH BH PLOTS 15G1018 COD CIRRUS COMPI FTION CENTER.GPJ GINT US LAB.GDT 9/8/15

EPC Engineering & Testing

Geotechnical » Environmental » Materials Engineering
539 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _City of Duluth

PROJECT NUMBER _15G1018

BORING NUMBER SB-14-3

PROJECT NAME _Cirrus Completion Center
PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road

PAGE 1 OF 1

DATE STARTED _11/25/14
DRILLING CONTRACTOR _EPC Engineering & Testing

COMPLETED _11/25/14

DRILLING METHOD _CME 850 Track with HSA & Auto-SPT-Hammer

LOGGED BY _NEW CHECKED BY _GH

NOTES _South-central portion of east-central one-quarter of parcel.

GROUND ELEVATION _1420.324 ft

GROUND WATER LEVELS:
¥ AT TIME OF DRILLING _8.0 t/ Elev 1414.3 ft
¥ AT END OF DRILLING _13.0 ft/ Elev 1407.3 it
Y ohrs AFTER DRILLING _7.0 ft/ Elev 1413.3 ft

HOLE SIZE _7-inch

W | g | . A SPT N VALUE &
5 | lg > g 1xol 0 mal S 20 40 60 80
EalEa|T a o PL MC LL
<8 he|ad MATERIAL DESCRIPTION wg Yo 05< Eﬁ‘ z8
e 1> |8%| 832 [€%|2°_20 40 e w0
0 o =< |m S ¢ |z FINE v
<5 |8 < X | CJFINES CONTENT (%) O
0 [ 20 40 60 80
122l SILTY CLAYEY SAND (SC-SM) (FILL) Brown, trace black, : : : :
molst, medium dense relative density. SPT 3-8-10-16 : :
L 67 :
R 1 {18) :
L ] SILTY SAND (SM) to SAND with Silt (SP-SM) (FILL) AN
Brown, moist to wet, race gravel, medium dense fo loose SPT 11-16-12-8 : :
I relative density. 2 | 2| @8 : :
o Boulder at 3-feet.
5 SPT 1-3-3-3 P
1415 3 | % e T
i SAND with Silt (SP-SM) Black, water bearing, fine to
B _ medium grained, with gravel, very loose relative density. : :
R 1] Organic content of sample from 7.0 to 8.5-feet = 0.5%. SET 33 0251 §
- AT Cavedin level = 7-feet. : :
L | BAMT SILTY CLAYEY SAND (SC-SM) Brown to dark brown, wet C
10 AL to water bearing to wet, trace to little gravel, medium dense : :
14190 % ] todense to medium dense relative density. SPT| 4, | 61018 TR
y/ 1 5 (28) : :
[ //// 11 SPT 1-10-8 L
I 40 6 | %8| g A
15 \
1405 SPT| ., | 11-14-20 =
7 (34) : :
1400 22 SPT| gg | 10-12:17 —%
8 (29) :
i Bottom of hole at 21.0 feet.




EPC Engineering & Testing BORING NUMBER SB-14-4

GEOTECH BH PLOTS 1561018 COD CIRRUS COMPLETION CENTER.GPJ GINT US LAB.GDT ©/8/15

Geotechnical s Environmental « Materials Engineerving PAGE 1 OF 1
339 Garfield Avenue
Duluth, Minnesota 55802
CLIENT _City of Duluth PROJECT NAME _Cirrus Completion Center
PROJECT NUMBER _15G1018 PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road
DATE STARTED _11/26/14 COMPLETED _11/26/14 GROUND ELEVATION _1424.67 ft HOLE SIZE _7-inch
DRILLING CONTRACTOR _EPC Engineering & Tasting GROUND WATER LEVELS:
DRILLING METHOD _CME 850 Track with HSA & Aufo-SPT-Hammer ¥ AT TIME OF DRILLING _2.0ft/Elev 1415.7 f
LOGGED BY _NEW CHECKED BY _GH ¥ ATEND OF DRILLING _18.0ft/Elev 1406.7 ft
NOTES _Southeast portion of east-most one-guarter of parcel. ¥ ohrs AFTER DRILLING _14.0 §t/ Elev 1410.7 ft
W e g . A SPTN VALUE A
& | |9 E% %: glu_aﬁ.T § g 20 40 60 80
E_|E.|T a 3 E PL MG LL
g be|z8 MATERIAL DESCRIPTION ye U5 557 [£5|2% ——e—
o |4 g-J 3 |BE| 882 [£%]2°% 20 4«0 e &
i g @ ~ % ”é O FINES CONTENT (%) 0O
0 e 20 40 60 80
SILTY CLAYEY SAND {SC-SM) (FILL) Dark brown, wet, : : : :
- § with to trace organics. SPT 25 8-7-8-5
i 1 (13)
] SANDY SILTY CLAY (CL-ML) {Topscil-like) (FILL) Black
1 and dark brown, moist, with organics. . SPT| 45 | 2353
I 2 | 8| T
1420 | SANDY SILTY CLAY (CL-ML) to SANDY SILT (ML) (Couid
5 7 Be Fill) Brown, wet, trace gravel, medium to stiff to medium SPT 1-2-3-4
7 consistancy. 3 [0 @ |10
- ? Organic content of sample from 4.0 to 6.0-feet = 1.0%. :
__ -;’
- -; 4
i g SPT 4-4-5
i s | 8| gy |22
ee
1415 10
SPT 1-3-4
) 5 72 ) 21
L 5
1 P I SANDY SILTY GRAVEL (GP-GM) Brown, water bearing,
)"(. k| fine to medium grained, trace cobbles and boulders, very
- v | dense relative density. SPT ag 12-35-35
. Xy 6 (70)
1 59
1410 1 SANDY SILTY CLAY (CL-ML) Dark brown, wet, litfle gravel,
15 W vary stiff consistency. ' SPT
Cave-in level = 15-feet. 7 (100 78 {
1 Rl SILTY SAND (SM) Dark brown, wet to water bearing, SPT| 67 25 :
1 dense fo medium dense reiative density. L8 |
14051 :
SPT 5-15-13 1
i o | 97| "8 LA

Bottom of hole at 21.0 feet.




GEOTECH BH PLOTS 1561018 COD CIRRUS COMPLETION CENTER.GPJ GINT US LAB.GDT 9/815

|
\
EPC Engineering & Testing BORING NUMBER SB-14-5 |
Geotechnieal » Environmental e Materials Engineering ‘ PAGE 1 OF 1 i
539 Garfield Avenue |
Duluil, Minnesota 53802
CLIENT _City of Duluth PRQJECT NAME _Cirrus Completion Center
PROJECT NUMBER _15G1018 PROJECT LOCATION _Airport Read, btwn Vandenberg Dr & Stebner Road
DATE STARTED _11/26/14 COMPLETED _11/26/14 GROUND ELEVATION _1420.94 ft HOLE SIZE 7-inch
DRILLING CONTRACTOR _EPC Engineering & Testing GROUND WATER LEVELS:
DRILLING METHOD _CME 850 Track with HSA & Auto-SPT-Hammer _\_Z AT TIME OF DRILLING _12.0ft/Elev 1408.9 ft
LOGGED BY _NEW CHECKED BY _GH ¥ AT END OF DRILLING _18.0 ft/ Elev 1402.9 ft
NOTES _Northeast corner of east-central one-quarter of parcel. ¥ ohrs AFTER DRILLING _10.0 ft / Elev 1410.9 ft
i = % : A SPT NVALUE &
& |- |¢ S Eﬁgggg E 20 40 60 80
E o 1T ) el PL MC LL
<g|eg(s8 MATERIAL DESCRIPTION wg Y| 822 |25 2% ———
oo |8 |e £> 8&9 mgz i gv 20 40 80 80
_I k4
m © 2% |w S |E |E | OFINES CONTENT (%) 00
5] i3 2 [a]
0 o 20 40 60 &0
SILTY CLAYEY SAND (SC-8M) (FILL) Brown, moist, little : : : :
1420 | gravel. SPT g3 |1-811-10
1 (19)
T ] SILTY CLAYEY SAND (SC-SM) (FILL) Black and brown,
4 } wet. SPT 67 5-7-11-6
2 {18)
T SANDY SILTY CLAY (CL-ML) to SANDY SILT (ML} {Could
1 s Be Fill) Brown, wet, stiff consistency. SPT 25 4-4-5-5
79 3 &)
1415 7
7%
1 7
/ SPT 3-5-8
1 4 | %0 Uy
1]
4 10 ] SET 67 8.8
1410 AT SILTY CLAYEY SAND (SC-SM) Dark brown, wet to moist, SPT| 33 16
‘///: 4" little gravel, dense relative density. 6
7k SPT 6-13-28
1 7| 78| @
T SILTY SAND {SM) Dark brown to brown, water bearing,
little gravel, trace cobbles and boulders, very dense relative i
7] densityl SPT 72 23-34-21 .
1405 R Cave-in level = 15-feet. 8 55)
T SILTY CLAYEY SAND (SC-SM) to SANDY SILTY CLAY
i y’ 41 (CL-ML} Dark grayish brown, wet, little gravel, trace
B ”;/’ ] cobbles and boulders, very dense relative density. : : : :
20 VAT SET| 88 | 50-50/2" S N N U~
Substantial sampler refusal at 20.2-feat, — : : : :
Bottom of hole at 20.2 fest.




BORING PLAN/ELEVATION & CROSS-SECTIONS




15-SB-01

&

15-SB-04
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16-5B-03

&

15-8B-02

15-8B-08

)

15-8B-05
<&

SB-14-5

)

15-8B-07

15-SB-06 e

15-5B-09

15-8B-14
SB-14-4
& 15-SB-13 Ly
4y

SHEET TOTAL
REGION | STATE PROJECT no. | sheeTs
_ LEGEND
Asphait L silty Sand
Fll {mad ) 7 1 Cl Sand
mads groun: 2T
g ,9’ ayey San
Z USCS Low Plasticity
f‘% USCS Low Plasticlty Sandy Ciay Sllty Clay

‘. | Topsoll
IRy

E Boulders and cobbles

TYPICAL TEST

HOLE SYMBOL.

Plan View

@ Locatlon of any
test hole

Efev.

IYPICAL TEST HOLE LOG

Boring No.
S Locaion

Ground Water

Dapth at time X
of drilling {ATD}

Practieal refusal SPT

€1 Graphlc materlal desoription

Blow count par foot with
standard penetration teet (SPT)

f':| In accordance with AASHTO T208
Unlfiad Soli Classlfioation

]
RQD
X Cora Run
: % Cara Recovery Shaded
1 5'8 B' 1 2 Dapth Terminatod
SB-14-3 <
e Foradciitlonal informatian, rafer to Geotechnizal Report
1 5.' SB- 1 1 Girrus Completion Canter,
15-SB-10
“ PLAN
15-SB-14
0 SB-14-45g é“f?f"ﬁw 0.08
A4S a !
1,426 15-SB-12 15-5B-09 1 5-58-0R12555 —
1,424 142396 Es  ——1424.00 142355 o7 87 008 )
o rSB14.45-SB1G2SB-08 - X > Al
1,422 15-8B.01. 15 13- < g 15-SB | 2 ? .
1,420 5-3B- 420: p o m—r s ?g%\ 4 7 % -, /%’
1418 1417.93 e DRSS o r—2 Z 7l B Zil
. 93 = 92— > 8 4 % )// 0s
] . 4 A )
e T 5 ; . o BRI G o
il - % Al 7 Al Pl
1412 g0 / 110 Kk % "//’ {; ] 71 ,2//' o [\ g %
oA / A =i AT Ll i 7’ i e ﬁ 13.2 EPC ENGINEERING & TESTING
1,410 /é 21 LA gl BN r/ 10 i ALl i 105 L 14 A SRR PR 530 Garfield Avenue
ARl i o S A Zil AT A AL 55 16 Duluth, MN 55802
AR Al AN Al A gl LA AL 55 uluth,
1.408 il 71l 2 ZiklZE 4 1 152
ALl ___;; At Zilz 14
e Zil Al A 143 SUBSURFACE PROFILE
1,404 it .y 16 oh):: " 21 Cirrus Completion Center
1,402 é Airport Road, btwn Vandenberg Dr & Stebner Road
1,400 - 202
21
1,398
ELEVATION

DRAWING NO.
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STRATIGRAPHY & GW - B SIZE 15G1018 COD CIRRUS COMPLETION CENTER.GPJ GINT US LAB.GDT 9/8/15

EPC Engineering & Testing
Geotechuical » Environmental ¢ Baterials Engineering
539 Garfield Avenue
Duluth, Minnesota 55802
CLIENT _City of Duluth

PROJECT NUMBER _158G1018

SUBSURFACE DIAGRAM

PROJECT NAME _Cirrus Caompletion Center

PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road

[ Clay

] Silt

PP USCS Low Plasticity Silty

T
S e
KX

f‘gl Poorly-graded Gravel with

Fill {made ground)

=11 silty Sand

E Boulders and cobbles

USCS Low Plasticity

% Sandy Clay
Clayey Sand

EII! ggl)tcyrly-graded Sand with
i

Elevation (ft)
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GRAIN SIZE WITH SPEC BANDS 15G1015 COD CIRRUS COMPLETION CENTER.GPJ GINT STD US LAB.GDT 9/8/15

EPC Engineering & Testing
Geotechuical » Environmenial » Materials Engineering
339 Garfield Avenue

Duluth, Minnesota 55802

CLIENT _City of Duluth

PRCJECT NAME _Cirrus Completion Center

PROJECT NUMBER _15G1018

GRAIN SIZE DISTRIBUTION

PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road

U.S. SIEVE QPENING IN INCHES [ U.8. SIEVE NUMBERS | HYDROMETER
: § 4 3 215 1341238 3 4 6 8101416 20 30 40 50 60 100140 200
100 1T ||gl\|||g1|||| 5 ;
% ; \
a0 ‘____;_ :
85 1 e
80 e
75 : b\
70
65
-
5
= 80
=
> 55
om
& 50
=
[TH
B 45
=
s}
g 40
oy
35
30
25
20
15
10
5
0 : ;
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. S AND , SILT OR CLAY
coarse | fine coar5e| medium | fine
Specimen ldentification Classification LL | PL Pl Cc | Cu
O| 15-SB-08 SANDY SILTY CLAY(CL-ML) '
D100 D60 D30 D10 Y% Gravel %Sand %Silt | %Clay
16 11.8 25.7 62,5
SIEVE % PASS SPEC SIEVE % PASS SPEC NOTES
3" #10 86 Boring 8 (4 to 7-feet).
2" #16
1.5" #20 83
1" #30
3/4" #40 80
5/8" 100 #50
1/2" g4 #60 78 L
3/8" 89 #80 76 [\
# 88 #100 73 { ™
#8 #200 62.5 (A




EPC Engineering & Testing GRAIN SIZE DISTRIBUTION

Geotechnical » Environmental » Maicvials Engincering
539 Garfield Avenue
Duluth, Minnesota 55802

CLIENT _City of Duluth PROJECT NAME _Cirrus Completion Center

PROJECT NUMBER _15G1018 PROJECT LOCATION _Airport Road, btwn Vandenberg Dr & Stebner Road

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER
€ 4 3 215 1341238 3 4 6 8101416 20 30 40 50 60 100 14C 200
100 T T T P T E T T T 101 T Mo

% i i

. - “f“‘\g\

80 \.\
75 : ; : 5 L4

65

60

35

50

45

40

PERCENT FINER BY WEIGHT

35

30

25

20

15

10

5

0

100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND

coarse | fing coarsel medium | fine

COBBLES SILT OR CLAY

Specimen Identification Classification LL | PL | PI Cc | Cu

®! Lab Sample # 15-SB-08 2(A-4) - i

D100 D60 D30 D10 %Gravel | %Sand %Silt | %Clay

16 14.0 23.5 62.5

SIEVE % PASS SPEC SIEVE % PASS SPEC NOTES

3" #10 86 Boring 8 (4 to 7-feet).

2" #16

1.5" #20 83

1" #30

3/4" #40 80

5/8" 100 #50

172" 94 #60 78 |

AASHTO GRAIN SIZE WITH AASHTO CLASS 15G1018 COD CIRRUS COMPLETION CENTER.GPJ_ GINT US LAB.GDT 9/6/15

3/8" 89 #80 76 /
#4 88 #100 73 [ -
#8 #200 62.5 \



CIRRUS AIRCRAFT COMPLETION CENTER BMcD Project 86198
SOIL CORRECTIONS PACKAGE

DOCUMENT 004322 - UNIT PRICES FORM
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BID INFORMATION

Bidder:

Project Name: Cirrus Aircraft Completion Center — Soil Corrections Package
Project Location: 4946 Airport Road, Duluth MN.

Owner: City of Duluth, MN.

Owner Project Number: 15-05AA

Engineer: Burns & McDonnell / Northland Consulting Engineers (sub).
Engineer’s Project Number: 86198.

Construction Manager: McGough Construction Company.

BID FORM SUPPLEMENT

This form is required to be attached to the Bid Form.

The undersigned Bidder proposes the amounts below be added to or deducted from the Contract
Sum on performance and measurement of the individual items of Work and for adjustment of
the quantity given in the Unit-Price Allowance for the actual measurement of individual items
of the Work.

If the unit price does not affect the Work of this Contract, the Bidder shall indicate "NOT
APPLICABLE."

UNIT PRICES

Unit-Price No. 1: Excavation of unsatisfactory soil, quantities more/less than 24,700 CY (LV)

1. $ per unit.

Unit-Price No. 2: Engineered Backfill, quantities more/less than 19,500 CY (LV)

1.  $ per unit.
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CIRRUS AIRCRAFT COMPLETION CENTER BMcD Project 86198
SOIL CORRECTIONS PACKAGE

14 SUBMISSION OF BID SUPPLEMENT

A.  Respectfully submitted this ___ day of , 2012,

B.  Submitted By: (Insert name of bidding firm or
corporation).

C.  Authorized Signature: (Handwritten signature).

D.  Signed By: (Type or print name).

E.  Title: (Owner/Partner/President/Vice President).

END OF DOCUMENT 004322

Duluth Proj 15-05AA 004322 -2 October 22, 2015



CIRRUS AIRCRAFT COMPLETION CENTER BMcD Project 86198
SOIL CORRECTIONS PACKAGE

SECTION 012200 - UNIT PRICES

PART 1 - GENERAL
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RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY
Section includes administrative and procedural requirements for unit prices.
Related Requirements:

1. Section 012600 "Contract Modification Procedures” for procedures for submitting and
handling Change Orders.
2. Section 014000 "Quality Requirements" for general testing and inspecting requirements.

DEFINITIONS

Unit price is an amount incorporated in the Agreement, applicable during the duration of the
Work as a price per unit of measurement for materials, equipment, or services, or a portion of
the Work, added to or deducted from the Contract Sum by appropriate modification, if the scope
of Work or estimated quantities of Work required by the Contract Documents are increased or
decreased.

PROCEDURES

Unit prices include all necessary material, plus cost for delivery, installation, insurance,
applicable taxes, overhead, and profit.

Measurement and Payment: See individual Specification Sections for work that requires
establishment of unit prices. Methods of measurement and payment for unit prices are specified
in those Sections.

Owner reserves the right to reject Contractor's measurement of work-in-place that involves use
of established unit prices and to have this work measured, at Owner's expense, by an
independent surveyor acceptable to Contractor.

List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections
referenced in the schedule contain requirements for materials described under each unit price.

Duluth Proj 15-05AA 012200 -1 October 22, 2015



CIRRUS AIRCRAFT COMPLETION CENTER BMcD Project 86198
SOIL CORRECTIONS PACKAGE

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCHEDULE OF UNIT PRICES
A.  Unit Price 1: Excavation of unsatisfactory soil.

1. Description: Unsatisfactory soil excavation and disposal off site and replacement with
satisfactory fill material or engineered fill from off site, as required, according to the City
of Duluth Standard Specifications, as directed on the Drawings.

2. Unit of Measurement: Cubic Yard (LV) of soil excavated, based on survey of volume
removed and in a unit quantity more/less than the volume identified on the pricing sheet.

B.  Unit Price No. 2: Engineered Backfill.

1. Description: Engineered fill from off site, as required, according to the City of Duluth
Standard Specifications, as directed on the Drawings.

2. Unit of Measurement: Cubic Yard (LV) of Engineered Backfill, based on survey of
volume removed and in a unit quantity more/less than the volume identified on the
pricing sheet.

END OF SECTION 012200
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