Minneapolis Community Development Agency

600 Crown Roller Mill
105 - 5th Avenue South
Minneapolis, MN 55401

Subsurface Exploration and Geotechnical
Engineering Analysis for the Proposed
Humboldt Greenway in
Minneapolis, Minnesota

Minneapolis Community
Development Agency

Humboldt Greenway
Minneapolis, Minnesota

97836

July 25,2000



" G\ STS Consultants, Ltd.

PN Solutions through Science & Engineering

July 25, 2000

Mr. Larry Heinz

Minneapolis Community Development Agency
600 Crown Roller Mill

105 - 5th Avenue S.

Minneapolis, MN 55401

Re:  Subsurface Exploration and Geotechnical Engineering Analysis for the Proposed
Humboldt Greenway in Minneapolis, Minnesota; STS Project 97836

Dear Mr. Heinz:

We have performed a subsurface exploration and geotechnical engineering analysis for the
proposed condominiwm buildings project. The attached report contains the logs of 37 soil
borings, an evaluation of the conditions encountered in the borings, and our recommendations for
suitable foundation types, allowable soil bearing pressure, and other geotechnical related design
and construction considerations.

We appreciate the opportunity to work with you on this project. If you have any questions about
our recommendations, please call us at 763/315-6300. To arrange for our testing services during
the construction phase of this project, please call me or Mr. Steve Ruesink, P.E., at the same
phone number.

Respectfully,
STS CONSULTANTS, LTD.
Moo Dedd

Stephen S. Weyda
Assistant Project Engineer

MM, P.E.

Senior Project Engineer

SSW/dn

Encs.
C6836001.DOC

10900 73rd Avenue North, Suite 150 « Maple Grove, MN 55363-5547 « (763) 315-6300 « (763) 315-1836 Fax



TABLE OF CONTENTS

1.0 Project OVEIVIEW .o.oociiecrecciinecnercctesieren e ss bt e ses st
1.1 Project DeSCIipion ....oviiiisieeseisi ettt
1.2 Project Scope and PUrpose ...
2.0 Exploration and Testing Procedures ..ot
2.1 Boring Layout and Survey Procedures .........ccooovirvveinnnncnnniniinncenens
2.2  Groundwater Measurements and Borehole Abandonment ...................
2.3  Laboratory Testing Procedures ........cccconieviiimeticncininninsinnsnecnssnns
2.4  Boring Log Procedures and Qualifications .......c.oomnniccoinnnninncnnnnns
3.0 Exploration RESUILS ..ot
3.1 Site aNd GEOLOZY ..everevrererrrerceeciriiistietrts st
3.2 SOIl CONAITIONS vvvvveeeereereirasrereerstreeesrr e et sssen s esserassnesssancesnassansesasens
32  Groundwater CONditIoNS .....coorveeerrecmcorisiiinii it ss et eaeseans
4.0  Analysis and Recommendations .......ccoieiinmncermninmnicn i e
4.1 DASCUSSION. «.nvveeeeereerrseseeseaneeseesraessaseesseassaeiasssrsanssassansasasrssbssassassnsararasens
42  Site Grading and Earthwork ...
43  Foundation Recommendations .......cccccemeeoiniininininenimincssesveneesnesnseens
4.4  Ground Supported F1oor SIab ..o
4.5 Foundation BACKILl .....cocoeevvireiimmniireieceereecicscmrnecssssisssssnassansssanaas
4.6  EXterior PAvement ATEAS .....cccccccrerirrisriemssicicissniesssnssssnsssssnssessssssnerens
4.7  Utility Trench Backfill.......couirnoiincinn
4.8  Construction Considerations .......ccccecrermsiisrrrreniiei s siessnss e sssesseesens
4.9  Winter CONSIUCHON ..ovvvivrvveeccrrreessitiarrssete st stnss s ss s ssenseassssnas
4.10  ConStruction SALELY ....cccovvereecmroriirssrmeieces st
4.11 Field Observation and TestiNg .......cccunvmrnmniiinine e
4,12  General Qualifications ......ccccoiimiimenmminnr s
50  StANAArd OF CAIE .ooovneiiieieevieeeiesrteeessisees e sasssrrssasssnesa s e s s ees e e s e s e s n e nn e nt s s nres
APPENDIX

R6836001.D0OC



Subsurface Exploration and Geotechnical Engineering Analysis
for the Humboldt Greenway Development
in Minneapolis, Minnesota

1.0 PROJECT OVERVIEW

1.1 Project Description

MCDA proposes development of 14 blocks for condominium townhouse residential structures
containing 3 to 14 individual units per building, along with the necessary driveways and

underground utility lines.

The proposed condominiums will consist of two level, slab-on-grade structures, with wood frame
construction for both levels. There will be detached garages associated with each building
cluster. We estimate that structural loads on the bearing walls would range from 1.5 to 2.5 kips
per lineal foot. Design grades have not been provided, but it is likely that the floor elevations of
the buildings will be close to present grade. As part of this development, portions of Humboldt

Avenue will be realigned.
The development area is a former single family residential neighborhood. At this time, some of
the houses have been removed, and some are still to be demolished. Underground utility lines

are currently being installed along Humboldt Avenue.

1.2 Project Scope and Purpose

Our services were performed in accordance with the project scope outlined in our proposal dated

June 15, 2000. This work was authorized by Steven Maki on June 19, 2000.

The purposes of this exploration are to:
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2.0 EXPLORATION AND TESTING PROCEDURES

2.1 Boring Layout and Soil Sampling Procedures

We mutually agreed on the number of borings. STS recommended the boring depths and
locations. An STS engineer staked the borings by measuring from flanking streets, using
dimensions obtained from the architect’s site plan AO-1. The approximate boring locations are
shown on the Soil Boring Location Diagram in the Appendix. The ground surface elevations at

the borings are approximate only, and were interpolated from the topographic plan.

We drilled the borings with a truck mounted Diedrich D-50 drill rig, operated by a two person
crew. The drill crew advanced the borings using continuous flight hollow stem augers. Detailed
descriptions of typical drilling procedures are included in the Appendix. Drilling methods,
depths, casing usage, drill rig type, foreman, and other drilling information are indicated on the

boring logs.

The drill crew sampled the soil in advance of the auger tip at 2.5 foot intervals of depth to 10 feet
and at 5 foot intervals thereafter. They sampled the soil uéing a split-barrel sampler in
accordance with ASTM D-1586, Standard Method of Penetration Test and Split-Barrel Sampling
of Soils. An explanation of typical STS drilling and sampling procedures is presented in STS
Field and Laboratory Procedures in the Appendix.

Recovered soil samples were described on field logs, containerized, labeled and transported to
our laboratory for further examination and testing. The field logs also document sample
intervals, test data, observations of drilling resistance, groundwater occurrence and other

pertinent conditions.
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2.2 Groundwater Measurements and Borehole Abandonment

The drill crew observed the borings for free groundwater while drilling and after completion.
These observations and measurements are noted on the lower left corner of the boring logs. The
crew then backfilled the borings with soil cuttings to comply with Minnesota Department of

Health regulations.

2.3 Laboratory Testing Procedures

The penetration test split-spoon samples were visually examined by a geotechnical engineer to
estimate ' the distribution of grain sizes, plasticity, consistency, moisture condition, color,
presence of lenses and seams, and apparent geologic origin. The engineer classified the soils
according to type using the Unified Soil Classification System. A chart describing this
classification system is included in the Appendix. An explanation of typical laboratory

procedures is presented in the Appendix.
We determined the natural moisture content and unconfined compressive strength by calibrated
hand penetrometer of a selected number of soil samples from this exploration. These test data

are indicated on the boring logs.

2.4 Boring Log Procedures and Qualifications

The results of the field and laboratory observations and tests are printed on final boring logs
included in the Appendix. Similar soils were grouped into the strata shown on the boring logs,
and the appropriate estimated USCS classification symbols were also added. Note that the
stratification depth lines between soil types on the logs are estimated based on the available data.
In-situ, the transition between soil types may be distinct or gradual in either the horizontal or
vertical directions. The soil conditions have been established at our specific test hole locations

only. Variations in the soil stratigraphy may occur between and around the borings, the nature

-4 -
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to medium sand, which was generally medium dense, extending to the termination depths. These

boring were mainly within the northerly portion of the site.
The preceding is a generalized description of soil conditions at this site. Variations from the
generalized profile exist and should be assessed from the boring logs in the Appendix, the normal

geologic character of the deposits, and the soils uncovered during site excavation.

3.3 Groundwater Conditions

We encountered free groundwater in 26 of our 37 borings, at depths of 11 to 15 feet below

ground surface, corresponding to approximate elevations 824 to 829 feet.

The site lies within the Shingle Creek watershed, and Shingle Creek crosses Humboldt Avenue
approximately at 47th Avenue North. Ryan Lake is about 1.1 miles west of the site, and its
average summer water elevation is 851 feet. It drains to Shingle Creek via Ryan Creek. The
Mississippi River is about 4,000 to 4,500 feet east of Humboldt Avenue, and has an average

summer water elevation of 800 feet abreast of the site.

There is a groundwater gradient along Shingle Creek generally downward in a southeasterly
direction, plus a general west to east gradient to the Mississippi River. The groundwater levels
we observed in our borings appear to be consistent with this gradient, and probably represent the

hydrostatic groundwater level.

Even though there will be seasonal and annual fluctuations of the groundwater level at this site, it

is at sufficient depth that it should not affect the proposed construction.
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4.0 ANALYSIS AND RECOMMENDATIONS

4.1 Discussion

Based on our interpretation of the soil boring data, it appears that, for most of the building pads,
conventional topsoil stripping, grading, and surficial compaction will be sufficient for building
development. In building areas where fill or organic soils are encountered to greater depths, a
subcut to about 3.5 to 7.5 feet depth to remove loose organic materials will be required. In areas
where subcutting is required, fill will be needed to reach design subfloor elevation. On-site sand

or silty sand could be used as structural fill. The sand soil is also a good pavement subgrade.

1t appears that when the old houses were removed from the site, the basements were broken out
and removed, and then the excavation filled with soil; however, there are also no indications that
the basement backfill was compacted. Thus it will be important to probe the bases of the new

foundations excavations, and to do some local soil correction where loose fill soils are detected.

4.2 Site Grading and Earthwork

The upper organic soil should be excavated from each building pad plus a 6 foot wide perimeter
strip, to expose the underlying sand. Locations, such as former house basement areas, that
require subcutting should be backfilled with on-site sand. Sand fill should be placed in 8 to 10
inch lifts, and compacted with a vibratory smooth drum roller to at least 95% of the maximum
Standard Proctor dry density, ASTM D-698. We recommend that a geotechnical engineer or
engineering technician be on-site during the excavation and placement of the fill material to test

for compaction, and to detect loose compacted fill areas.
Procedures to reduce subgrade deterioration and for subgrade improvement when locally
unsuitable soils are encountered are discussed in sheets entitled STS Subgrade Stabilization

Guideline and STS Subgrade Protection Guideline in the Appendix.

-8-
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4.3 Foundation Recommendations

We recommend that the condominium buildings be supported by conventional spread footings,
bearing on naturally occurring sand, or on compacted sand fill. The footing should be designed

for a net allowable soil bearing pressure not to exceed 2,000 psf.

Perimeter footings should be based at least 3 feet 8 inches (3.67 feet) below outside finished
grade for frost protection. ‘Unheated garage or deck footings should be based at least 5 feet

below grade. Continuous strip footings under bearing walls should be at least 22 inches wide.

The recommended soil bearing pressure provides a theoretical factor of safety against shear or
bearing capacity failure in excess of 3. Total and differential settlements corresponding to this
loading should be less than 1 inch and 1/2 inch, respectively, provided the bearing soils are not

frozen or disturbed at the time of footing installation.

4.4 Ground Supported Floor Slab

The recommended site preparafion program will provide adequate support for the garage and

interior floor slabs.

If portions of the new residential floor slabs are to have a non-breathable covering such as vinyl
tile or linoleum, or if there is to be a room with wood flooring, we recommend that a vapor
barrier should be installed below those portions of the slab. If a vapor barrier is used, it should
be installed in accordance with the recommendations given in the ACI Manual of Concrete

Practice, Part 2, Section 302.2.4.1.
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4.5 Foundation Backfill

The foundation wall footings should be backfilled with the excavated non-organic fine to
medium sand or sand fill. The backfill should be placed in 6 to 8 inch maximum loose lifts, with
each lift uniformly compacted. We recommend the use of manually operated vibratory plate
compactors in the zone adjacent to foundation walls. The use of large mechanical equipment
within 3 feet of the walls should not be allowed, because this could potentially damage them.
The footing back{ill should be compacted to at least 92% Standard Proctor dry density.

4.6 Exterior Pavement Areas

Pavement areas for driveways or roadways should be prepared by stripping organic soils
completely or at least to 3.5 feet below design pavement grade. The exposed sand subgrade
should be surface rolled and compacted. If fill is required to achieve design subgrade elevation,

it should be on-site sand compacted to 100% Standard Proctor dry density.

4.7 Utility Trench Backfill

On-site, inorganic sand material could be used as utility trench backfill material. The fill should
be placed in 8 to 10 inch lifts and compacted to 95% Standard Proctor dry density when more
than 3 feet below pavement grade. The top 3 feet should be compacted to 100% Standard
Proctor dry density. We recommend that utility trench backfill materials be tested for adequate

compaction during placement.

4.8 Construction Considerations

Good surface drainage should be maintained throughout the work, so that the site is not
vulnerable to ponding after or during a rainfall. The excavation for the soil correction to densify

loose fill, or for excavation to footing depths, should not encounter groundwater intrusion.

-10 -
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However if water does enter excavations, it should be promptly removed prior to further
construction activities. Under no circumstances should fill or concrete be placed into standing

water, Trenches for underground utility lines serving the buildings are also expected to be dry.

4.9 Winter Construction

Only unfrozen fill should be used. Placement of fill and/or foundation concrete must not be
permitted on frozen soil, and the bearing soils under footings or under the floor slab should not
be allowed to freeze after concrete is placed, because excessive post-construction settlement

could occur as the frozen soils thaw.

4.10 Construction Safety

All excavations must comply with the requirements of OSHA 29 CFR, Part 1926, Subpart P
“Excavations and Trenches”. This document states that excavation safety is the responsibility of

the contractor. Reference to this OSHA requirement should be included in the job specifications.

The responsibility to provide safe working conditions on this site, for earthwork, building
construction, or any associated operations is solely that of the contractor. This responsibility is

not borne in any manner by STS Consultants, Ltd.

4.11 Field Observation and Testing

We recommend that the earthwork and footing installations for this project be observed and
tested by a geotechnical engineer or qualified engineering technician to determine if the soil and
groundwater conditions encountered are consistent with those anticipated based on our
exploration. Foundation subgrade should be tested to check for adequate bearing conditions.
Subgrades for slabs, pavement and new structural fill should be test rolled and unsuitable areas

improved. Fill placement and compaction should be monitored and tested to determine that the

-1t -
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5.0 STANDARD OF CARE

The recommendations and opinions contained in this report are based on our professional
judgment. The soil testing and geotechnical engineering services performed for this project have
been conducted in a manner consistent with that level of skill and care ordinarily exercised by
other members of the profession currently practicing in this area under similar budgetary and

time constraints. No other warranty, express or implied, is made.

-14 -
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STS Changed Conditions Clause E@

DIFFERING SITE CONDITIONS
The following is a suggested standérd clause for unanticipated subsurface conditions:

The owner had a subsurface exploration and testing program performed by a geotechnical
consultant. The results of this program are contained in the consultant's report. The
consultant’'s report presents conclusions on the subsurface conditions based on their
interpretation of the data obtained in the exploration. The contractor acknowledges that they
have reviewed the consultant's report and any addenda thereto, and that their bid for
earthwork operations is based on the subsurface conditions, as described in that report. The
contract parties recognize that a subsurface exploration does not disclose all conditions as they
actually exist and further, conditions may change, particularly groundwater conditions,
between the time of subsurface exploration and the time of subsurface construction operations.
In recognition of these facts, this clause is made part of the contract and provides a means of
equitable additional compensation to the contractor if adverse unanticipated conditions are
encountered and found to be materially different than reasonably expected as represented in the
contract documents. )

If at any time during earthwork, paving, foundation, and underground construction operations,
the contractor encounters conditions that they consider to be materially different than those
anticipated by the geotechnical consultant's report, contractor shall promptly and before such
conditions are disturbed notify the owner's representative in writing of the condition and shall
explain: (1) how subsurface or latent physical conditions at the site differ materially from
those indicated in the contract, or, (2) what unknown physical conditions were encountered
that are of an unusual nature and differ materially from those ordinarily encountered and
generally recognized as inherent in work of the character provided for in this contract. The
owner's representative will promptly initiate an investigation of the alleged differing site
conditions. The contractor will provide access to the conditions and fully cooperate with the
investigation. Upon completion, the owner’s representative will issue a findings report with a
recommendation on merit. Conversely, if owner’s representative observes subsurface
conditions which are different than those anticipated by the foundation consultant's report, he
will also promptly notify the contractor. If a differing site condition claim has been found to
have merit, negotiations will commence between the owner and the contractor to arrive at an
equitable change in contract price for the necessary additional work or for reduction in work
because of the unanticipated conditions. The contractor agrees that unit prices listed in the bid
are applicable in computing equitable adjustments for additional or reduced work under the
contract. For changed conditions for which unit prices are not listed, the additional work will
be paid for on a time and material basis.



SATN'1009E90N\IEELEN X W m m -
: ] - L4
5 VLOSANNIN ‘SITOdVANNIN J -
= & -
savo| wa C3noNddY VAON 3MNod A .._.u“_..h_ m_mu. Wum ru\uo_. W
c
e AVANZZED LTTOSWNH ¥ i E5ES| oF
falva ‘AH O3¥I3IHD F 6 u A m
bl bl awa §oco/izde WL NVYOVIA NOLLVOOT ODNIYOH 2f e 8RR
ug SNOISITY 3uvg V0] we weva
£ =) $20-A: N
: _ _mmu" ] “ ] . "
1 Q ‘ w i 3 2 S m
YAy o § F el ] -
B o ‘“‘ n , » . U
?h_.....u 1 £ : wu 5 L 5 M
L Ewgw o L. Yl T o
7T .. -l _ u— P T hia) T n m
FXtes n.mmm y |B|F : = - =
! u.lvﬂ :A\ v W ) M
1 4o g i o " w S
w ] o n w n o A
e
Gk 52 : [ SR 3 P
] 5 t - o 1 I 3
~ e .
o) < LY
.“d,mm% MW s w 1 W
1 1w 1 —
" ‘N. T
Rermia) L] 5 1 g L] 5 3 m
1k '] | _ 0 % W i L 3
_ T S - b . e B :.?:\\[LJJ e
¥ v

//\__

10




OWNER LOG OF BORING NUMBER B-01
< a MCDA |
P PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd. | Humboldt Greenway Nelson Termain Partnership
SITE LOCATICN UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TONSFT, 3 4 s
£ w PLASTIC WATER LIQuID
= 2 LIMIT % CONTENT % LIMIT %
E 8|, iel5 DESCRIPTION OF MATERIAL K X———& ———A
EEZ’ZEE . 20 W 4 5
w ur} 5 H H = E E
6 Bia|e(z|g £k ® STANDARD
2 | % |3|2[ SURFACE ELEVATION Approx. 841.7 NGVD Zg 9 onCNETRATION BLOWSET
i Iss TOPSOIL: ORGANIC SILTY fine to medium SAND, trace
0.8 gravel - black - moist - very loose - (SM-OL)
FILL: Fine to medium SAND, trace gravel - brown - damp - é
1A18S | Y loose - (SM) v
i
e HS i
2 |ss i
3.5 X
il FiLL: fine to coarse SAND, little gravel - tan - humid - loose to é
2A| 58 medium dense - random concrete rubble from §to 7 ' - (SW) \
A
50 HS \
110
3|88 CP
1l
7.0
75 HS Fine to coarse SAND, trace gravel - brown - damp - medium j
dense - (SW) !
4|88 1
9.0 o |
45 | ss SANDY CLAY, trace gravel - gray - firm - (CL} *
100 HS
5188
25
HS
15.0
6 | S8
16.0
—— | Fine to coarse SAND, little gravel - brown - saturated -
6A1S8S 1 H medium dense to dense - (SW) \
AN
175 HS \
N\
33
7 |ss @
200 [~ [20.0
End of boring at 20.0 feet. * Callbrated Penetrometer
Advanced borehole using HSA fo full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
15 ' WS BORING STARTED 715100 STS OFFICE Minneapolis Area - 06
BORING COMPLETED ENTERED BY SHEET NO. OF
12°'BCR 7/5/00 SSwW 1 1
WL RIGIFOREMAN APP'D BY TS JOB NO.
D-50/D.Z. 87836

BORING LOG 97836.GPJ STS.GDT 7/21/00




BORING LOG 97835.6PJ STS.GDT 7/21/00

OWNER LOG OF BORING NUMBER B.02
ﬁ a MCDA
PROJECT NAME ARCHITECT-ENGINEER
STS Consuttants Lta, | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TNSFT, s 4 s
E w PLASTIC WATER LiQuio
= % LIMIT % CONTENT % LIMIT %
£ 8 sl &G DESCRIPTION OF MATERIAL K ’m———@& ———4
£ =|2|E|alz z 1 20 30 4 50
& & w| wfwll z
w - —t o Y o ] o
a w|a % % 8 = E ® STANDARD
3 | 2 | 3|2 SURFACE ELEVATION Approx 842.5 NGVD g %o ap ETRATION BLOWSET.
TOPSOIL: ORGANIC SILTY fine to medium SAND, trace
gravel and roots - hlack - moist - very loose - (SM-OL)
1 ]88
1.5 ]
1Al ss SILTY fine to medium SAND, trace gravel - brown - damp - A
loose - (SM) !
Z5 HS :
|
2|88 £
\
50| |HS !
i
.
3 |ss 4
—— ‘\‘
6.8 9
3ATSSTIH Fine to coarse SAND, with GRAVEL - tan - humid to damp - H
5 HS 75 medium dense - (SW-GP} -
SANDY CLAY, trace gravel - red-brown - firm - {(CL) /,'
4 (S8 é *
". f
] ". I
QLR HS i I
i !
i |
)
5 |ss .
N
i o
125 .
HS N
N
6 |ss ¢ ib
14.0 N
Fine to coarse SAND, trace grave! - brown - wet to saturated - éa
6A |88 dense - (SW)
150 5.0
End of boring at 15.0 feet. * Callbrated Penetrometer
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
14" Ws BORING STARTED 215100 STS OFFICE Minneapolis Area - 06
G GOMPLETED ENTERED BY SHEET NO.
13.8'BCR BORIN 715/00 SSW 1 oF 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
D-50/D.2Z 97836
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OWNER LOG OF BORING NUMBER B-03
O :-1 MCDA
P PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta. | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION () UNGONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TONERT. 4 5
E m PLASTIC WATER LQumn
< o LIMIT % CONTENT % LIMIT %
E gl |8 DESCRIPTION OF MATERIAL g X ———@———4
£ 2=|2|Flalx > 10 20 30 40 50
g D|u|yju &1
a m % % |8 g E ® STANDARD
3 | Z || SURFACE ELEVATION Approx. 842.8 NGVD g Y g ETRATION BLOWSET.
TOPSOIL: ORGANIC SILTY fine to medium SAND, with roots
- black - moist - loose - (SM-QL)
1|88
1.5 B
1A | 88 SILTY fine to medium SAND, trace gravel - brown - damp - b
moist - loose to medium dense - (SM) :
Th HS '\
i \
N\
~ 16|
2 |8S @
i
i
50 HS l:
t I
3 |ss '
6.0 l_“8
Fine to coarse SAND, little gravel - tan - humid - medium @
3A|SS | dense - (SW) :
|
75 HS i
!
i
4 | 8S F
9.0 H1
aatss|HH SANDY CLAY - trace gravel - red-brown - firm to stiff - (CL) % %
10.0 He !
1
5 185
b *
11.5 121
satss| | Fine to coarse SAND, trace gravel - brown - wet to saturated - ko
medium dense - (SW) :
2.5 HS
!
i
®
6 | SS
15.0 15.0
End of boring at 15.0 feet. * Cal{orated Penatrhmeter
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED STS OFFICE
13'WS 7/8/00 Minneapolis Area - 06
BORING COMPLETED ENTERED BY SHEET NO. OF
11.8 'BCR 715100 SSW 1 1
wL RIGIFOREMAN APP'D BY STS JOB NO.
D-50/D.Z. 87836




| OWNER LOG OF BORING NUMBER  B-04
< a| MCDA

BORING_LOG 87836.GPJ STS.GDT 7/21/00

A PROJECT NAME ARCHITECT-ENGINEER
STS Consuhtants Lta, | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION +0)- UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TONSFT PR
£ W Fmﬁ:nc . WATER LiQuIp
L % ONTENT % LIMIT %
E &l |% g ‘DESCRIPTION OF MATERIAL : ————— —A
© 22|19 g
- A v Il > . 10 20 30 40 50
w p} | ) = g E E
c o % % |8 E X STANDARD
2 | 2 | 3| B[ SURFACE ELEVATION Approx 842.6 NGVD Z3 ®  PRNETRATION BLOWS/FT.
TOPSOIL: ORGANIC SILTY fine to medium SAND, trace
1 |ss gravel - brown-black - damp - foose - (SM-OL)
1.8 3
s SILTY fine to medium SAND - brown - damp - loose - (SM) T
2.5 :
|
2|88 é
\
5.0 HS ‘~\‘
3|ss N
6.5 . 23
3a | ss| Fine to medium SAND, little gravel - tan - humid - medium ha S
-t HS 75 dense - (SP) :
SILTY mostly fine SAND, trace to a little SAND - damp - dense "\
- random cobbles to 15.5 ' - (SM) 3T
4 (S8 @
Ll i
HS i
I
5 [ss !
1.5 B85
5a| 88 CLAYEY GRAVEL - brown to red-brown - dense - (GC) T
125 i
HS i.’
14.0 . {
Fine GRAVEL, with sand - brown to dark brown - wet to B
HS saturated - dense - (GP) i
12U
1]
6 |SS g
i
|
175 HS i
1
26
Aee | 1180 & o
I i SANDY CLAY, little gravel - brown-gray - very stiff - {CL) -
200 | 120.0
End of boring at 20.0 feet. * Callbrated Penetrpmeter
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

15' WS BORING STARTED 715/00 STS OFFICE Minneapolls Area - 06
BORING COMPLETED ENTERED BY SHEET NO. OF
11.5'BCR 7/5/00 55w 1 1
wL RIG/FOREMAN APP'D BY STS JOB NO,
D-50/D.Z. 97836




1S

.L
STS Consultants Lid,

OWNER LOG OF BORING NUMBER B-05
MCDA

PROJECT NAME ARCHITECT-ENGINEER

Humboldt Greenway Nelson Termain Partnership

SITE LOCATION

O

UNCONFINED COMPRESSIVE STRENGTH
T?NSIFT.;

Humboldt Greenway, Minneapolis, MN 3 4 5
£ w PLASTIC WATER LiQuin
= 2] LIMIT % CONTENT % LIMIT %

E 8 s | E|B DESCRIPTION OF MATERIAL g Ke———@ ———A
E 2|2 £ |cl& > . 1 20 30 40 50
R i e ] 1 i £
o wl|lal|z % 8 Ea STANDARD
3 | 3 |3|5[ SORFACE ELEVATION Approx. 843.7 NGVD g o 20 ToaTION BLOWSET.
FILL: Fine to medium SAND, trace silt, rocts and erganics -
brown to black damp - loose - (SP}
1|88
1.5 3
14188 FILL: SILTY fine to medium SAND, mildy organic - dark brown T
to black - moist - very loose - (SM) |
25 HS i
2 |88 é
!
i
i
50 HS)] | 150 :
SILTY fine to coarse SAND, little gravel - dark brown to black - :
damp - very locose - probable - (SM) g
31SS T
i HS) | 174 —4p/-3
* H s SILTY fine to medium SAND, little gravel - dark brown - damp - ‘59 .
medium dense - (SM} N
4|88 /
'/
9.0 :
48|88 Fine to coarse SAND, little to some gravel - brown - damp fo /
saturated - medium dense - (SW) J.’
100 HS S
/
¢
!
i
'a
go
6 |8s
15.0 15.0
] End of boring at 15.0 feet.
o Advanced borehole using HSA to full depth.
- Barehole backfilled with cuttings
3
o
5
Y
% The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
S{wL BORING STARTED STS OFFICE
é 13 ' WS 715100 Minneapolis Area - 06
= BORING COMPLETED ENTERED BY SHEET NO. oF
@ 11.8'BCR 7/5/00 SSW 1 1
2| WL RIGIFOREMAN APPD BY 5TS JOB NO.
2 D-50/D.Z 97836




BORING_LOG 97836.GPJ STS.GUT 7/21/00

OWNER LOG OF BORING NUMBER B-06
ﬁ a MCDA
7% PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd, | HUmMboldt Greenway Nelson Termain Partnership
SITE LOCATION _o_UNCONFIiJED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TONSFT., 4
E 1) PLASTIC WATER
= g LIMIT % CONTENT %
E 8| lw|2 DESCRIPTION OF MATERIAL K r— — — @ — — —a4
r Z|¢ E L
- Bl Sl T ng: > . 1 20 30 40
s o %‘ g |z 8 e E ® STANDARD
3 | % |3|E [ SURFACE ELEVATION Approx. 843.5 NGVD 23 o gpTNETRATION BLOWSIET.
TOPSOIL: ORGANIC SILTY fine to medium SAND, trace
roots and gravel - brown to black - damp - very loose - (SM-OL)
T |AS
1.5
1A | AS Mostly fine SAND, trace roots - light brown to brown - moist -
loose - (SP)
25 HS
7
2 |ss QF’
1| !
4.5 i i !
HS SILTY fine to medium SAND, trace gravel - light brown - moist [
5.0 - loose - {SM} i
3|88 é
\
7.0 '\
HS Fine to coarse SAND, Iitle gravel - brown - damp - medium )
L2 _I_ dense - (SW) \ﬂ %0.'.1 '
4 |85 |
19.0 \
4A 188 SILTY and GRAVELLY SAND, trace clay - dark brown - wet to !
saturated - medium dense - (SM-GP) \
0.0 b d
i
gﬁ
5188 :
i
n"
n"
142.% HS !-
/
9
&
6 | SS
15.0 15.0
End of boring at 15.0 feet.
Advanced borehole using HSA te full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary fines between soil types: in situ, the transition may be gradual.
14 WS BORING STARTED 15100 T8 OFFICE Minneapolis Area - 06
wL BORING COMPLETED ENTERED BY SHEET NO. OF
12.3'BCR 7/5/00 SSW 1 1
WL RIGFOREMAN APPD BY §TS JOB NO.
D-50/D.Z. 7836




BORING LOG 97836.GPJ STS.GDT 7/21/00

OWNER LOG OF BORING NUMBER B-07
\ a MCDA
PROJECT NAME ARCHITECT-ENGINEER
h N i
STS Consuttants Ltd. | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION -O)- UNGONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN FT, s 4 s
£ w PLASTIC WATER LIQuUID
L g LIMIT % CONTENT % LIMIT %
E 81 .|¢|E DESCRIPTION OF MATERIAL 3 X———@ ———A
¥ E|l0 E ) P E
E %z oz > . 10 20 3 40 &0
i I 1 =
[=]
o o % % nz. 8 E E ® STANDARD
% | % |2|¥| SURFACE ELEVATION Approx. 843.8 NGVD g o 2n CIGATION BLOWSIT.
188 5 TOPSOIL: ORGANIC SILTY mostly fine SAND - black - damp
- loose - (SM-OL) 7
SILTY mostly fine SAND - light brown - damp - loose - (SM) @p
1A ]SS 1
3
HS 2.3 :
b B Fine to coarse SAND, trace to little gravel - brown - damp - '
medium dense - random cobbles from 6.5 to 9.0 ' depth - (SW) 'q
2 |88 Q
| ‘\\
\
5.0 HS \
18
3 |ss é
] |
|
7.5 HS '
4 |85
9.0 20
4a1ss || SANDY CLAY, trace gravel - red-brown - very stiff - (CL) # Y
00 HS ]
5|SsS ]l
11.0 o
CLAYEY fine to coarse SAND, little grave! - brown - saturated - ?§
5A |88 medium dense - {SC) !
|
125 |
i
HS i.
I
i
15.0 : I
22
6 | S8 .
il R
" | .
17.5 HS I N\
18.0 N
SANDY CLAY, trace gravel - red-brown - hard - (CL} ! (B At
7 |ss » " ®
200 [ 120.0 :
End of boring at 20.0 feef. * Calibrated Penetrometer
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
11.0' WD BORING STARTED 215100 STS OFFICE Minneapolis Area - 06
WL BORING COMPLETED ENTERED BY SHEET NO. OF
715/00 SSW 1 1
wL RIGIFOREMAN APPD BY ST JOB NO.
D-50/D.Z. 97836




BORING_LOG 87836.GPJ STS.GDT 7/21/00

OWNER LOG OF BORING NUMBER B-0B
| a MCDA
D PROJECT NAME ARCHITECT-ENGINEER
STS Consuliants Ltd, | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TN, s 4 s
£ w PLASTIC WATER Liquio
L g LIMIT % CONTENT % LEMIT %
£ 8 sl EI1E DESCRIPTION OF MATERIAL K X———8%———A
£ £|2|Fial® . 1 2 3 4 50
G0y uly ¥
& mlz|gizlg = E ® STANDARD
£ 1 % |52 SURFACE ELEVATION Approx 8435 NGVD Za o op ETRATION BLOWSET.
Fine to medium SAND, little gravel - brown - damp - loose -
(5P) @ﬁ
1{ss i
'a
2.0 t
HS SILTY fine to medium SAND, trace gravel - brown - moist - :
a0 loose - (SM) |
i
J
2 |ss d?
] |
!
[
50 HS
[
31ss !
1
6.8 g2
SA 1SS Mostly fine SAND, trace to a [ittle gravel - brown to dark brown <
5 HS 75 - moist - medium dense - (SP) ‘ i
Fine to medium SAND, trace gravel - brown - moist - medium \
dense - (SP) \
<20
4 188 Q
N
ik \
0.0 HS Y
\
5|88 .
\\
115 RY:
salss || L Fine to coarse SAND, with GRAVEL - brown - moist - dense - &
e {SW-GP) ;
/
125 HS ,':
;
] /
14.5 25
=7 6A | S8 150 SANDY CLAY -irace gravel - red-brown - very stiff - (CL) *
) End of boring at 15.0 feet. *Callbrated Penetrometer
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual,
WL Dry BORING STARTED 215100 STS OFFICE Minneapolis Area - 06
WL BORING COMPLETED ENTERED BY SHEET NO. OF
715100 S8W 1 1
Wi, RIGIFOREMAN APP'D BY TS J0B NO,
D-50/D.Z, 7836




BORING _LOG 97836.GPJ STS.GDT 7/2100

OWNER LOG OF BORING NUMBER B-09
ﬁ a MCDA
7S PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd. | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TONSET., 3 4 5
£ w PLASTIC WATER LiQuID
& g LIMIT % CONTENT % LHMIT %
& 2 G ol I DESCRIPTION OF MATERIAL '§ X ———A
£ 2|2 £ |al& . W 20 30 4 5D
B Liyly |y & E
o ol & % 8 Ea ® E'EI'QNDARD
2 | 3 |Z| B[ SURFACE ELEVATION Approx, 843.9 NGVD im o oy ETRATION BLOWSHT.
TOPSOIL: ORGANIC SILTY fine to medium SAND, trace
1188 roots - black - damp - loose - (SM-OL) 5
Mostly fine SAND - hrown - damp - medium dense - (SP) i
1A]8s y
i
Z5 HS
3
112
2 |ss &
i
- '!
50 HS |
!
3|88 1
1
6.5 ] i i
aai1ss| | Y Fine to medium SAND, trace gravel - tan - damp - medium
dense - (SP) Q
HS v
7.5 :
118y 7.7
CLAYEY SAND, trace gravel - dark brown - moist - medium ‘«\
A | ss dense - (SC) '\
9.0 125
48 1ss SANDY CLAY, trace gravel - red-brown - stiff to hard - (CL) r
;
0.0 He ’
é’s
51{ss . 1
\n
‘\,
12.5 S '\‘
‘\n
\
)
6 | SS é *
15.0 15.0
End of boring at 15.0 feet. * Callbrated Penetrpmeter
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in sifu, the transition may be gradual.
WL Dry BORING STARTED 15160 STS OFFICE Minneapolis Area - 06
WL BORING COMPLETED ENTERED BY SHEET NO. OF
7I5/00 SSW 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
D-50/D.Z. 97836




OWNER LOG OF BORING NUMBER B-10
ﬁ a MCDA
PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta, | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TONSFT., 3 4 5
£ w PLASTIC WATER LiQuID
L % LIMIT % CONTENT % LIMIT %
E &1, |¢|5 DESCRIPTION OF MATERIAL g X ———@———a
E % z | F |k 5. 10 20 3 4 50
oLy wlys ?5 E
o % o % 8 £ = ® STANDARD
% | Z |Z!Z[ SURFACE ELEVATION Approx 843.3 NGVD Zg 0 200 EIRATION BLOWSES.
TOPSOIL: ORGANIC SILTY mostly fine SAND, trace roots -
black - damp - loose - (SM-OL} 4
1]8s Q
L !
\
HS 2.3 }
2.0 HE Mostly ine SAND, trace gravel - light brown - damp - loose to f
medium dense - (SP) "n
2|88 @
|
i
5.0 HS 5.0 :
Fine to medium SAND - brown - damp - medium dense - (SP) s
113
3 |ss :
- . \‘
\
\
75 HS "
\l
4 |s8 Y
8.5 S L-Tul
Fine to coarse SAND, with coarse GRAVEL - brown - moist - 75"
—53 4A|S8S| I 03 dense - random cobbles from 8.5 to 9.5 ' depth - (SW-GP)
End of boring at 9.3 feet due to auger refusal on cobbles.
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
g
o
5
]
&
g
] The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
&
g wL Dry BORING STARTED 215100 STS OFFICE Minneapols Area - 06
Sl BORING COMPLETED ENTERED BY SHEET NO. OF
@ 7/5i00 S55W 1 1
ElwL RIGIFOREMAN APP'D BY STS.JOB NQ.
g D-50/D.2. 7836




[

e
STS Consultants Lid.

Humboldt Greenway

OWNER LOG OF BORING NUMBER _ B-11
MCDA
PROJECT NAME ARCHITECT-ENGINEER

Nelson Termain Partnership

SITE LOCATION

_O_UNCONFI:JED COMPRESSIVE STRENGTH

BORING LOG 97836.GPJ STS.GDT 7/21/00

{ g0

Humboldt Greenway, Minneapolis, MN TONSIFT., 3 4 5
[y W PLASTIC WATER LauIp
¥ g LUMIT%  CONTENT%  LIMIT%

E 8|, ¥l DESCRIPTION OF MATERIAL g Xe———@ ———A
£ £|z|El5lE ra 1 20 3.0 40 50
e |l w | w (wy [+
g gd|d|z|23 Sk STANDARD
a Ea ® PENETRATION BLOWS/FT.
E g % &| SURFACE ELEVATION Approx. 843.8 NGVD 3 q © 20 s 4 sp
TOPSOIL: ORGANIC SILTY mostly fine SAND, trace gravel
and roots - black - damp - (SM-OL)
11AS
2.0
HS Maostly fine SAND, trace gravel - light brown - damp - loose -
2.5 (SP)
2188
\n
|
\
5.0 HS \
3 |85 5.5 ‘\
Fine to medium SAND, little gravel - brown - moist - medium :
3A|88 dense - random cobbles from 6.5 to 8 ' depth - (SP) i
B.5 23
38 | ss Fine to coarse SAND, with GRAVEL - brown - moist - dense to e
very dense - (SW-GP) .
75 HS b
4 |88 .
\\
9.0
4A | 88 SANDY CLAY, trace gravel - red-brown - very stiff - (CL) e
10.0 HS
./‘ -
5 |88 & 2
"a
12.5 HS l
!
|
Y
6 |SS 5
15.0 15.0
End of boring at 15.0 feet.
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
WL Dry BORING STARTED 775100 §TS OFFICE Minneapolis Area - 06
WL BORING COMPLETED ENTERED BY SHEET NO. OF
715100 SSW 1
WL RIG/IFOREMAN APP'D BY STS JOB NO.
D-50/D.Z 7836




s

.

OWNER
MCDA

LGG OF BORING NUMBER B-12

PROJECT NAME
Humboldt Greenway

ARCHITECT-ENGINEER
Nelscon Termain Partnership

STS Consultants Ltd.
SITE LOCATION _O_UNCONFIQIED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TPNSFT., 4 s
E 8 PI’.AiTIC WATER Liguio
E LiMIT % CONTENT % LIMIT %
=z z
E 8 s g e DESCRIPTION OF MATERIAL g K= —— @ — —A
X o =2
E § ; ngé > i 20 30 40 50
o w|z|&|g3 2 E ® STANDARD
% | % |3|%[ SURFACE ELEVATION Approx, 844.0 NGVD 3 o o TIngTION BLOWSHT.
TOPSOIL: ORGANIC SILTY mostly fine SAND - black - damp
- loose - (SM-OL) Qﬂ
1|88 \
bt \‘\
y
25 HS 4
2 188 3.0 |
FILL: CLAYEY SAND, trace gravel - brown - moist - medium c10
anlss||l]]  dense-ccL) d
\
5.0 HS Y
3|ss 5.5 4
Fine fo coarse SAND, little grave! - brown - damp - random Y20
34| ss cobbias from 5.5 to 8.0 ' depth - (SW) 4
] j
15 HS !
i
4 IS8 |
lo.o 20
45 18S| 1 SANDY CLAY, trace gravel - red-brown - very stiff - hard - sand 1
HS lenses from 18 to 20 ' depth - {CL, Lenses SP)
5|85 ®
o i
125 :
i
HS ;
i
i
i18
6 | S5 ] ,
| ‘\n
\
I ) HS \
\
7188 S
§ __20.0
= End of boring at 20.0 feet. * Calibrated Penetrpmeter
5 Advanced borehole using HSA to full depth.
Q Borehole backfilled with cuttings
&
5
§- The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
P~
; Wil Dry BORING STARTED 715100 STS OFFICE Minneapolis Area - 06
Slw BORING COMPLETED ENTERED BY SHEET NO. OF
o 7I5/00 SSW 1 1
= RIGIFOREMAN APP'D BY STS JOB NO.
2 D-50/0.Z, 97836




OWNER LOG OF BORING NUMBER B-13
‘ G MCDA
) PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd. | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, NIN TONSFT., 3 4 5
Pas w PLASTIC WATER LiQuID
b 3 LIMIT % CONTENT % LIMIT %
e = : X———@———A
L 2|,|Ein DESCRIPTION OF MATERIAL g
[«] [P
= % z| & |BlE z. 0 20 33 40 &
oY)y ylE & £
o w|&]a|& 8 E g ® STANDARD
2| 3 13|58 SURFACE ELEVATION Approx, 843.5 NGVD zq 0 oo ETRATION BLOWSET-
TOPSOIL: ORGANIC SILTY mostly fine SAND, trace roots -
"black - loose - (SM-OL) qﬂ
1188 8
H \
2.0
55 HS Fine to coarse SAND, trace gravel - light brown - humid - X
meditm dense - (SW) S
$4
2 |ss -.
N !
|
50 HS i
3 [s8 ‘:‘
6.5 18
3A |88 Fine to medium SAND, little grave! - dark brown - damp - )
— Hs 7 5 medium dense - (SP) ’,‘
SANDY CLAY, trace gravel - dark brown - stiff to very stiff - ! 28
A 44 o
4 |88 ] *
] !
/
100 HS i
$.75
5|88 [
il |
|
125 |
]
HS i
]
5.0 :
dgj
6 |88 {
 — I\l
|
1R HS ‘-\
\n
1.5
7188 é
§ 200 [ [20.0
2 End of boring at 20.0 feet. * Callbrated Penetrpmeter
= Advanced borehole using HSA to full depth.
a Borehole backfilled with cuttings
&
o
‘é The stratification lines represent the approximate boundary fines between soil types: in situ, the transition may be gradual.
'g WL Dry BORING STARTED 217100 STS OFFICE Minneapolis Area - 06
wL HORING COMPLETED ENTERED BY SHEET NO. OF
o 717100 SSW 1 1
E{wL RIGFOREMAN APP'D BY STS JOB NO.
g D-50/D.Z. 97836




ey OWRNER LOG OF BORING NUMBER B-14
of<JES
PROJECT NAME ARCHITECT-ENGINEER
STS Consultante Ltg, | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION . OUNCONFI:JED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TONSFTS 3 4 5
[ w PLASTIC WATER Liauip
5 g LIMIT % CONTENT % LIMIT %
E & . |#|8 DESCRIPTION OF MATERIAL i X —— A
|2 E Kl
E z BlE - 10 20 30 4D 50
GO u %o
6 miE|ElE8 g E STANDARD
2 | 2 | 2|8 SURFACE ELEVATION Approx. 843.3 NGVD g @ PENETRATION BLOWGIFT.
SILTY mostly fine SAND, trace roots and organics - dark brown
to biack - damp - loose - (SM) ?ﬁ
1|88 .
B i
|
2.5 HS ’
2|88 3.0 H
Mostly fine SAND, with SILT - brown - damp - very loose - 3
2| 88 {SP-SM) Q
 — ‘\‘
50 Hs v
3)|ss 5.5 3
Fine fo medium SAND, trace gravel - brown - damp to moist - Y
aa | ss loose to medium dense - (SP) é
= i
1.5 HS 7.5 ;
SANDY CLAY, trace gravel - gray - firm to stiff - (CL) “
4 |ss %O
i !
10:0 HS :
1
17
5 | ss o1 ¢
i i 1
126 :
!
i \
HS 1 \
i \
15.0 i |
sl ||
6 |ss & ,5
| \
| !
175 Hs l |
. I
\‘ J
3.75
7188 § »
§- 200 'LZO.U
= End of boring at 20.0 feet. * Callbrated Penetrpmeter
5 Advanced borehole using HSA to full depth.
@ Borehole backfilled with cuttings
b
P
g The stratification fines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
[
E wL Bry BORING STARTED STS OFFICE Minneapolis Area - 06
Shwe BORING COMPLETED ENTERED BY SHEET NO. OF
) 77100 SSW 1 1
| wL RIGFOREMAN APP'D BY STS JOB NO.
g D-50/D.Z. 97836




OWNER LOG OF BORING NUMBER B-15
< al MCDA

BORING_LOG 97836.GPJ §T5.GDT 7/21/00

7% PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lte, | HUMboldt Greenway Nelson Termain Partnership
SITE LOCATICN UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TONSAT-, 3 4 5
P w PLASTIC WATER Liquip
L 3 LIMIT % CONTENT % LIMIT %
< . —_—
E 2| l¢8 DESCRIPTION OF MATERIAL K xX- & — A
E S|z F |cl® z. 1 20 30 4 5
o yly (yE &
o o % [ 8 E E STANDARD
% | 3 || 5] SURFACE ELEVATION Approx. 843.8 NGVD E & ENETRATION BLOWSET.
TOPSOIL: ORGANIC SILTY fine to medium SAND, trace
rocts - black - damp - loose - (SM-OL) 4
1188 Q
\x
2.0 4
4s Mostly fine SAND, frace gravel - brown to dark brown - damp - \
P loose to medium dense - (SP) \
110
®
2 |88
5.0 HS
3 |ss t%?
75 HS
4 |88
8.5
Fine to coarse SAND, little gravel - brown - moist - loose to @]U
4a(ss ]| L medium dense - (SW)
-
10.0 HS ]
5|88 10.5 -"
SANDY CLAY, trace gravel - gray - firm - (CL) . !
5A 1 88 $s qD*
p i
|
[ 12.5 | HS !
i
;| &
6 [88 5 %
15,0 15.0
End of boring at 15.0 feet. * Callbrated Panetrometer
Advanced borehole using HSA to {ull depth.
Borehole backfilled with cuttings

The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.

WL BORING STARTED STS OFFICE ; :
Dry 715100 Minneapolis Area - 06
Wi BORING COMPLETED ENTERED BY SHEET NO. OF
715100 SSW 1 1
WL RIGIFOREMAN APP'D BY STS JOB NO.
D-50/D.Z. 97836




S

b

Humboldt Greenway

OWNER LOG OF BORING NUMBER B-16
MCDA
PROJECT NAME ARCHITECT-ENGINEER

Nelson Termain Partnership

STS Consultants Ltd.
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TNSFT, 3 4 s
£ w PLASTIC WATER LiQuID
= g LIMIT % CONTENT % LIMIT %
E o . |g|2 DESCRIPTION OF MATERIAL g XK—— @ ——-—A
£ 2|8 F-: =1 F 0 20 3 40 50
o E w i w jw E -
w S|a] 212 g o] E
a % % & 8 t o ® STANDARD
Z | 2 1312 SURFACE ELEVATION Approx. 8437 NGVD 3q B 2o CTRATION BLOWSET.
TOPSOCIL: ORGANIC SILTY mostly fine SAND, trace roots -
black - damp - very loose - (SM-0L) g',’
1|88 '
- A
2.0 j
>5 HS Fine to medium SAND, trace silt and gravel - light brown - :
damp - loose - {SP) {
\7
2 {8s Q‘F‘
] !
i
5.0 HS :
3188 é
» |
i
7.5 HS i
4 (88 '
8.5 o
Fine to coarse SAND, little to some gravel - brown - moist to é
4A 1SS || HS saturated - loose - (SW) !
!
100 HS :
iy
5SS é
1] !'
s |
149 HS ‘
13.0 :
SANDY CLAY, trace gravel - gray - firm - (CL) I
I
HS :
15.0 !
6 |ss %
11 i
: |
1.9 HS 1
|
788 éi
§ 200 "1_20.0
S End of boring at 20.0 feet. * Callbrated Penetrbmeter
5 Advanced borehole using HSA to full depth.
2 Borehole backfilled with cuttings
b
%
5- The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
5 BORING STARTED STS OFFICE
o 11.0'WS 7700 Minneapolis Area - 06
=w BORING COMPLETED ENTERED BY SHEET NO. OF
e 700 SSW 1 1
[ WL RIG/FOREMAN APP'D BY S§TS JOB NO.
] D-50/D.Z. 97836




BORING LOG 97836.6PJ STS.GDT 712100

OWNER LOG OF BORING NUMBER B-17
ﬁ G MCDA
7% PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta. | HUmMboldt Greenway Nelson Termain Partnership
SITE LOCATION - UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN T, s 4 s
£ w PLASTIC WATER LiQuID
£ o LIMIT % CONTENT % LIMIT %
E 2l,1¢l5 DESCRIPTION OF MATERIAL E o — @ —— —A
E £|2|F|58|% I, 0 20 3 40 50
by (y iy z
a ©la|zlzla Sk STANDARD
a Ed PENETRATION BLOWS
% | 2 |Z| [ SURFACE ELEVATION Approx. 843.5 NGVD g9 00 20 o on s SR
TOPSOIL: ORGANIC SILTY fine to medium SAND, trace
roots - black - damp - foose - (SM-OL) 4
1 {58 @
— !
".
i
75 HS 2.5 |
Mostly fine SAND - red-brown - damp - loose - (SP) \
2 |ss !
Ll !
|
i
50 HS) | lso ;
Fine to medium SAND, trace gravel - brown - damp to moist - '
loose - (SP) |
3 |88 é
1N \
[
Y- HS "\
4 |ss v
8.5 [
Fine fo coarse SAND, trace gravel - brown - moist to wet - &
aalss!||HH medium dense - (SW) :
/
100 HS 10,0
SANDY CLAY, trace gravel - gray - soft to firm - (CL} /
4
5 188 ) b*
'!
] i
i
125 :
HS |
I
I
6 |88 éi
5.0 15.0
End of boring at 15.0 feet, * Cal|brated Penetrometer
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
WL Bry BORING STARTED 715100 STS OFFICE Minneapolis Area - 06
WL BORING COMPLETED ENTERED BY SHEET NO. OF
7/5/00 SSW 1
Wi RIG/FOREMAN APPD BY STS JOB NO.
D-60/D.Z. 7836




MCDA

LOG OF BORING NUMBER

B-19

b

\ Fl OWNER

PROJECT NAME
Humboldt Greenway

ARCHITECT-ENGINEER
Nelson Termain Partnership

BORING_LOG 97836.GPJ STS.GDT 7/21/00

STS Consuitants Ltd.
SITE LOCATION UNCONFIZNED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN T, s 4 s
c w PLASTIC WATER HIQUID
% g LIMIT % CONTENT % LIMIT %
E2l,lElE DESCRIPTION OF MATERIAL 5 X ———A
£ $|z £ la|& o W 20 30 40 5
S oLiyfyjuy g [
o wia|a|n 8 [ ® STANDARD
% | 2 | 3% SURFACE ELEVATION Approx. 843.6 NGVD Za o oy ETRATION BLOWSHT.
TOPSOIL: ORGANIC SILTY mostly fine SAND - black - damp
- loose - (SM-OL) 4
1|ss ®
|
- §
75 HS| | |25 \
Fine to medium SAND, trace gravel - light brown - humid - '\\
medium dense - (SP) 15
2 (88 ®..
HS 4.7
2.0 HS Fine to medium SAND, with GRAVEL - brown - humid - .
medium dense - (SP-GP)
3 |ss e
_'/'
75 HS s
4|88 8.0 )
Fine to medium SAND, trace gravel - brown - moist - medium 1
[|  dense-(sP) ®
4A | S8 i
i
100 HS| | J1oo "
SANDY CLAY, trace gravel - dark brown - stiff - sand lenses
from 12.5 to 14.2 ' depth - (CL,, Lenses SP) qg b
* *
5|88 |
i
140 | HS :
i
'&
J
| 84 o
6 iSS *
15.0 15.0
£nd of boring at 15.0 feet. * Calibrated Penetrometer
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
12'WS BORING STARTED 217100 STS OFFICE Minneapofis Area - 06
BORING COMPLETED ENTERED BY SHEET NO. OF
12.6 ' BCR TITI00 SSW 1 1
WL RIGFOREMAN APP'D BY 5TS JOB NO.
D-50/D.Z 7836




1 OWNER LOG OF BORING NUMBER B-20
\ a MCDA
PROJECT NAME ARCHITECT-ENGINEER
b . .
STS Consultants Lid. | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION () UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TNEFT, s 4 s
= w PLASTIC WATER LIQuID
L g LIMIT % CONTENT % LIMIT %
E o S o E DESCRIPTION OF MATERIAL g XN —— @ — — —A
E 2|2 |2 |alz :. 1 20 30 40 80
GO wy|ulw &k
[~ % %. & 8 E g ® STANDARD
% | 3 |3|2( SURFACE ELEVATION Approx. 844.1 NGVD Zaq 0 o ETRATION BLOWSET.
TOPSOIL: ORGANIC SILTY fine to medium SAND, with roots
1188 - black to dark brown - damp - loose to medium dense -
1.0 (SM-OL) 1o
Fine to coarse SAND, trace gravel and ¢lay - light brown - T
1A 1SS damp - medium dense - random cobbles from 4.6 to 6.5 ' depth 'y
- (SW) |
25 HS \
§1
2 |88 ]
;
/
5y HS i
J. é!s
3 |ss {
i
7.0 i
- HS SANDY CLAY, trace gravel - gray - firm - (CL) ;
: o
4 |ss BT
!'
= .f
0.0 HS i
i
5{ss $ '
% *
‘\l
12.0 |
SILTY fine to medium SAND, frace gravel - brown - wet to
lao HS saturated - medium dense - (SM) [
\
! 14
@
6 | S8
15.0 15.0
2 End of boring at 15.0 feet. *Callbrated Penetrpmeter
b Advanced borehole using HSA to full depth.
i Borehole backfilled with cuttings
g
§ The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
: 13'WS BORING STARTED _ 00 STS OFFICE Minneapolis Area - 06
E BORING COMPLETED ENTERED BY SHEET NO. OF
2 12.6 'BCR 77100 SSW 1
& | wi RIG/FOREMAN APP'D BY TS JOB NO.
2 D-50/D.2. 97536




BORING LOG 97836.GPJ STS.GDT 7/21/00

- OWNER LOG OF BORING NUMBER B-21
ﬁ a MCDA
7% PROJECT NAME ARCHITECT-ENGINEER
STS Consuitants Lta. | HUmMboldt Greenway Nelson Termain Partnership
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TONSFT, 3 4 s
£ w PLASTIC WATER LIQUED
< 2] LIMIT % CONTENT % LIMIT %
E S| . |glE DESCRIPTION OF MATERIAL 5 Xo—— — @ —— A
I =|81| ¢ |8z
EElZ|E|oE T 10 20 0 40 50
8 o glzlz § Sk STANDARD ,
=]
% | 2 |Z|5[SURFACE ELEVATION Approx. 844.0 NGVD 2 ®  PENETRATION BLOWSIFT.
TOPSOIL: ORGANIC SILTY fine to medium sand, trace roots
1 |ss and gravel - black - damp - loose - (SM-OL)
1.5 4
1A | 88 Fine to medium SAND, frace gravel - brown to black - damp - %
HS loose - (SP) |
2.5 '
|
2 |88 é
L1 ‘\l
g0 Ihel | 149 .
e Fine to coarse SAND, trace to little grave! - brown - damp to 55
_I_ saturated - medium dense to dense - random cobbles from 4.9 ~.
3188 to 6.0 ' depth - clay seam from 10 to 10.5 ' depth - (SW, Seam '~
CL) .
~ -
[ %) HS \\ ~ 46
Il ®
4 188 ’/'
'/
1020 Hs J
l ng
5 |88 '
126
HS !
!
i
150 i
31
| 5
6 1SS ’ /
r/'
175 HS 17.7 /
HS SANDY SILT, trace gravel - dark brown - saturated - medium 7
dense - (ML) 13
®
7|58
200 20.0
End of boring at 20.0 feet.
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
15' WS BORING STARTED 17100 STS OFFICE Minneapolis Area - 06
BORING COMPLETED ENTERED BY SHEET NO. oF
13.2'BCR 77100 SSW 1 1
WL RIGIFCREMAN APPD BY 8TS JOBNO.
D-50/D.Z. 97836




OWNER LOG OF BORING NUMBER B-22

< a MCDA
P PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta. | HUMboldt Greenway Nelson Termain Partnership
SITE LOCATION O#Nggﬁ@m COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN PNSIFT., a s
£ w PLASTIC WATER LIQUID
L LIMIT % CONTENT % LIMIT %
=z =z
E S| [l DESCRIPTION OF MATERIAL g e A
£ £|¢ F-: &|& . 0 20 30 40 50
& Ofw|w|uld £
o miz|zlgld e E ® STANDARD
3 | 3 |Z| 2/ SURFACE ELEVATION Approx, 843.6 NGVD 23 0 2o ETRATION BLOWSET.
TOPSOIL: ORGANIC SILTY mostly fine SAND, trace gravel
1 lss and roots - black - damp - loose - (SM-QOL)
1.7
14155 SILTY fine to medium SAND, trace grave! - brown - damp -
55 HS medium dense - (SM)
D
2 |88 @.
- - ‘\
4.5 K
&1 HS Fine to coarse SAND, trace gravel - red-brown - moist -
. medium dense - (SW) Y
3|85 81
6.7 i
3ATSS SILTY fine to medium SAND, trace gravel - brown - moist - i
7.5 Hs medium dense - (SM) !
f
4|ss i
4.5 LT
4A | S8 g0 Fine io medium SAND, trace gravel - light brown - humid - ®-..L. 26
4B 55 S medium dense - (SP) A=Y
Fine fo coarse SAND, with GRAVEL - dark brown - meist to IN
10:0 HS| | | saturated - dense - random cobbles from 9 to 11 depth - /®§4
(SW-GP)
-
5 (88 e
s
g
25 J_ ®
6158 ,
14.0 | i
SANDY fine GRAVEL - brown to dark brown - saturated - 5
HS medium dense - (GP-SP) i
5.0 20
T &
7 |88 .
™~
17.0 -
175 SILTY fine to medium SAND, trace gravel - dark brown - .
HS saturated - dense - random cobbles from 17 to 20 ' depth - N
{SM) S A4T
| ®
8|85
% 200 - [20.0
= End of boring at 20.0 feet.
5 Advanced borehole using HSA to full depth.
1] Borehole backfilled with cuttings
&
P
e The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
:
BORING STARTED STS OFFICE
© 13°'Ws 717100 Minneapolis Area - 06
8 BORING COMPLETED ENTERED BY SHEET NO. OF
CZD 12.6 'BCR 7700 SSW 1 1
={ "8 RIGIFOREMAN APF'D BY STS JOB NO.
2 D-50/D.Z. 97836




BORING LOG 97836.GPJ STS.GDT 7/21/00

OWNER LOG OF BORING NUMBER B-23
ﬁ a' MCDA
JQ PROJECT NAME ARCHITECT-ENGINEER
STS Consultamts Ltd. | HUumboldt Greenway Nelson Termain Partnership
SITE LOCATION () UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN T, s 4 s
e w PLASTIC WATER LIQUID
% % LIMIT % CONTENT % LIMIT %
E | tuwl@ DESCRIPTION OF MATERIAL : X—— @ ———A
Elg L2 P E
£ £z F|B|E - 90 20 30 40 5O
i e e 1 :
o ©|z|z|g8 g E STANDARD
2 | % |3| 5[ SURFACE ELEVATION Approx 8443 NGVD Za ®  [ENETRATION BLOWSFT.
TOPSOIL: ORGANIC SILTY mostly fine SAND, trace roots -
black - damp - loose - (SM-OL) 4
1 |ss ®
L1 4
2.0 .
> HS SILTY fine to medium SAND, trace gravel - light brown - damp \
- loose - (SM) \
2 |88 é
= i
4.5 ;
50 HS SILTY mostly fine SAND - gray-brown - damp to moist -
: medium dense - (SM) 21’9
3A |88 ®-._ _
6.0 e 35
Fine to coarse SAND, with GRAVEL - light brown - humid - i
3B |88 ;o dense - random cobbles from & to 7 ' depth - (SW) 7
- HS SANDY CLAY, trace gravel - gray - soft to stiff - (CL) i
. 4 g
4 |88 é
u j
!
5188
125 HS
6 |88
152, '
‘e
HS ':
|
—1rs i
".
'!
7188 * }LO*
200 20.0
End of boring at 20.0 fest. * Cal|brated Penetrometer
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
3 Ws BORING STARTED 217100 STS OFFICE Minneapolis Area - 05
BORING COMPLETED ENTERED BY SHEET NO. OF
Dry BCR 717100 SSW 1 1
WL RIGFOREMAN APP'D BY 8TS JOB NO.
D-50/D.Z. 97836




BORING LOG 97836.GPJ STS.GDT 7/21/00

OWNER LOG OF BORING NUMBER B-24
\ a MCDA
P PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltg, | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN T, 3 4 s
E w PLASTIC WATER LiQuip
= (i) LIMIT % CONTENT % LIMIT %
E 2| tuwlg DESCRIPTION OF MATERIAL - K———@®———A
¥ 5|9 r 12 g
E S|z o|E . 10 20 30 40 50
B N 1 x £
a % [ 8 ES ® STANDARD
% | % |Z|8 [ SURFACE ELEVATION Approx. 8445 NGVD 23 o 2o ETEATION BLOWSET.
FILL: SANDY SILT, trace clay and gravel - dark brown - loose -
M0
188
1.5 ]
1Al 88 FILL: SILTY fine to medium SAND, mildly organic, same roots, hi
trace gravel - black to brown - damp - loose - (8M) ;
HS !
2.0 I
i
4
2188 Q?
i.
N ;
50 HSy | ls0 ':
FILL: SANDY CLAY, with WOOD FRAGMENTS, frace grave! - !5
brown - firm - (CL}) @
318S|{|HH . 1
1
!
HS 7.3 :
7.5 HS J- SANDY CLAY, trace gravel - gray-brown - firm - (CL}) ‘-.”
4 |SS '
i
i
10,0 HS :
|
)
5 |ss § 890,
il
il !
125 HE I
13.0 ; i
SANDY SILT, trace gravel - gray-brown - saturated - loose - Y
(ML) g ‘
6 {SS
150 15.0
End of boring at 15.0 feet. * Callbrated Penetrometer
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
14'ws BORING STARTED . 5T8 OFFICE Minneapolis Area - 06
BORING COMPLETED ENTERED BY SHEET NO. OF
Dry BCR TITind 55W 1 1
WL RIG/FOREMAN APP'D BY STS JOB NO.
D-50/D.Z. 97838




STS Consultants Ltd.

OWNER LOG OF BORING NUMBER B-25
MCDA
PROJECT NAME ARCHITECT-ENGINEER

Humboldt Greenway

Nelson Termain Partnership

SITE LOCATION

_O_UNCONFIQJED COMPRESSIVE STRENGTH

BORING_LOG §76836.GPJ STS.GDT 7/21/00

Humboldt Greenway, Minneapolis, MN TONSIFT., 3 4 5
£ w PLASTIC WATER Liquio
& Q LIMIT % CONTENT % LIMIT %
E 8| . |¢lE DESCRIPTION OF MATERIAL 5 XK—— @ ———A
E 2|2|F|a z. 0 20 30 4 50
B Dyl e X
o % % % 8 E g ® STANDARD
S | 5 |3|#| SURFACE ELEVATION Approx,. 844.2 NGVD 54 A S P
TOPSOIL: CRGANIC SILTY fine to medium SAND, trace
gravel - black - moist - loose - (SM-OL) 4
1|88 Q
i
] |
i
25 HS .“
2 {ss - i
' SILTY mostly fine SAND - light brown - damp - loose to é?
aalss| il medium dense - {SM) g
\\
5
5.0 HS |
18
3|ss &
6.0 v
Fine to coarse SAND, little gravel - brown - damp to saturated - \.‘
3A|SS medium dense to dense - (SW) \
\
7.5 HS ‘
\
34
| E
4188 .
’/‘
;/’
10.0 HS .
/
éa
5 |88 Y
\|
5
125 HS \‘\
\1
l \\éa
6 [SS
_15.0 15.0
End of boring at 15.0 feet.
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
13'WS BORING STARTED 217100 STS OFFICE Minneapolis Area - 06
BORING COMPLETED ENTERED BY SHEET ND. OF
13 ° BCR 7700 SSw 1 1
WL RIGIFOREMAN APP'D BY STS JOB NO.
D-50/D.Z. 97838




BORING LOG 97836.GPJ §T5.GDT 7/21/00

OWNER LOG OF BORING NUMBER B-26
ﬁ a MCDA
PROJECT NAME ARCHITECT-ENGINEER
b . .
STS Consutants Ltd. | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TN, s 4
s w PLASTIC WATER
5 g LIMIT % CONTENT %
E S| |y¢|E DESCRIPTION OF MATERIAL ‘ X e —— A
¥ Ele E 4 P £
- ale b 10 20 30 a0
E 8w w|w W @
o wlajel& 8 £ E STANDARD
o«
2 | 2 |3|%[ SURFACE ELEVATION Approx. 845.0 NGVD Zz ®  EENETRATION BLOWSIFT
TOPSOIL: CRGANIC SILTY mostly fine SAND, trace roots -
black - damp - loose - (SM-OL)
1188
17 £
1A 1SS Mostly fine SAND, trace gravel - light brown - damp - loose to '
HS medium dense - (SP) i
2.5 .
1
9
&
2 |8s
i
|
50 | M| | Iso !
Fine to coarse SAND, little to some GRAVEL - brown - damp to :
saturated - medium dense - (SW) 13
3 |ss||[l] :
3
|
73 HS i
J_ é-r
4 |ss i
i
]
100 HS !
| 9|
5 |ss i
/
j
i
125 HS j
f
13
l é
6 |38
15.0 15.0
End of boring at 15.0 feet.
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
13'Ws BORING STARTED 715100 §TS OFFICE Minneapolis Area - 06
BORING COMPLETED ENTERED BY SHEET NO. OF
13.2'BCR 7/5/00 SSW 1 1
WL RIGIFOREMAN APPD BY STS JOB NO.
D-50/D.Z. 97836




BORING LOG 97836.GPJ STS.GDT 7/21/00

OWNER LOG OF BORING NUMBER B-27
ﬁ a MCDA
7% PROJECT NAME ARCHITECT-ENGINEER
ST Consultants Ltd. | Hurmboldt Greenway Nelson Termain Partnership
SITE LOCATION ,O_UNGONFINED COMPRESSIVE STRENGTH
. . TONS/FT.?
Humboldt Greenway, Minneapolis, MN i 2 3 4 &
o w PLASTIC WATER LIQUID
- g LiMIT % CONTENT % LIMIT %
L 2 s [y E DESCRIPTION OF MATERIAL 3 Ker———@-———A
£ == E o|& . 0 20 3 40 60
- N N ] E £
o ib|a % % 8 Ea ® STANDARD
3 | Z |Z|5[ SURFACE ELEVATION Approx. 844.8 NGVD X o oy CTRATION BLOWSTT.
FILL: Fine to medium SAND, trace roots - dark brown - damp -
1 | ss very loose - (SM)
1.7 &
1ATSS Fine to medium SAND, trace gravel - brown - damp to moist - =
25 HS medium dense - (SP) \
11
2 |ss R
4.5
£y HS Fine to coarse SAND, little gravel - light brown - humid to moist ;
- loose to medium dense - (SW) g
3 1SS HH ‘~\\
\
1.5 HS l ‘ . 153
4|ss |
|
i
10; HS T é,
5|88 /
.’"
;
125 J
HS "."
‘."
14.5 !
15 HS SILTY fine SAND, trace gravel - gray to brown - wet 1o /
saturated - loose - (SM)
6 | S8 é
.i
- i
1733 |hs f
|
7188 g
200 20.0
End of boring at 20.0 feet.
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
BORING STARTED §TS OFFICE
13.3'WD 717100 Minneapolis Area - 06
WL BORING COMPLETED ENTERED BY SHEET NO. of
77100 SSW 1 1
WL RIGFOREMAN APP'D BY STS JOB NO.
D-50/D.Z, 97836




—

BORING _LOG 97836.GPJ STS.GDT 7/21/00

'OWNER LOG OF BORING NUMBER B-28
‘ a| MCDA
PROJECT NAME ARCHITECT-ENGINEER
. . .
STS Consultants Lta. | HUmMboldt Greenway Nelson Termain Partnership
SITE LOCATION O UNGONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN ONSFT, s 4 s
£ w PLASTIC WATER LiQuID
= ] LIMIT % CONTENT % LIMIT %
E ol el DESCRIPTION OF MATERIAL g K —— A
E%ZEEE > . 0 20 3 40 50
B oG |w | lwd 5
a w|la|lzlz 8 E o ® STANDARD
2 | 2 |Z| 2 SURFACE ELEVATION Approx. 843.0 NGVD g q o 2o o 1ON PLOWSEE.
TORSOIL: ORGANIC SILTY fine to medium SAND, trace
1188 0.7 roots - dark brown to black - moist - very loose - (SM-OL)
SILT_Y fine to medium SAND, trace gravel - brown - damp - é
1a]ss |11 medium dense - {(SM} “
L
HS !
Z5 |
|
1o
2 |SS CQ
.\‘
4.6 N\
HS Fine to medium SAND, trace gravel - tan - humid - medium :
5.0 \
dense - (5P}
\éZ
3 |ss||FH |
|
7.0 \
HS Fine to medium SAND, with GRAVEL - brown - damp - medium \
L2 _I_ dense - (SP-GP) gg
4 |ss N
\\
N
0.0 HS 10.0 N
-L Fine SAND, with gravel - brown - damp - dense - (SP) ®
5 |ss !
‘.'
;"’
;
125 HS| | h2s ;
HS SILTY fine SAND, trace grave! - dark brown - moist - dense - 1
(SM) )
/
ge
6 {83
15.0
End of boring at 15.0 feet.
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between scil types: in situ, the transition may be gradual.
wi Dry BORING STARTED 217100 §TS OFFICE Minneapolis Area - 06
wL BORING COMPLETED ENTERED BY SHEET NO. OF
TITI00 SSW 1 1
WL RIGFOREMAN APPD BY STS JOB NO.
D-50/D.Z. 7836




T

b

STS Consuitants Lid.

OWNER LOG OF BORING NUMBER B-32
MCDA

PROJECT NAME ARCHITECT-ENGINEER

Humboldt Greenway Nelson Termain Partnership

SITE LOCATION

'O' UNCONFINED GOMPRESSIVE STRENGTH

BORING_LOG QTBSG.GPJ‘-STS.GDT 721100

Humboldt Greenway, Minneapolis, MN TONSFT, s 4 s
E w I:'_LASTIC WATER LiQuiD
L g IMIT % CONTENT % LIMIT %
E 81 . |ulE DESCRIPTION OF MATERIAL g 8 —— A
= =|81r|ElE © 20 30 4 56
[:0 B w | w |wjy E n
[T N e B e T ] c E
G @|aEk|Eg . ® STANDARD
2 | 2 |Z|2[SURFACE ELEVATION Approx, 844.7 NGVD Z o 0 26 haTON BLOwSET.
TOPSOIL: ORGANIC SITLY mostly fine SAND, trace roots -
black - damp - loose - (SM-OL) 4
1188 QP
i %.
2.0 !
HS SILTY fine to medium SAND, trace gravel and roots - brown - |
damp - loose - (SM} i
g
2 |ss ,
= !
i
!
5.0 HS ;
3 |ss '
6.0 !
Fine to coarse SAND, little to some GRAVEL - brown - humid b
alssi[ll t damp - ioose to medium dense - (SW-GP) &
B
75 HS .
‘k\‘ b
¢
i
] i
0.0 HS !
0
&
s [ss||IL] /
;
12.0 i
Fine SAND, trace gravel - brown - saturated - medium dense - ',-‘
122 HS (SP) ;
4
6 |SS
15.0 15.0
End of boring at 15.0 feet.
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
WL 12'Ws BORING STARTED 217100 STS OFFICE Minneapolis Area - 06
WL BORING COMF'LETE?”IOO ENTERESD SB“'(V SHEET NO. ] oF )
WL RIGFOREMAN APPD BY STS JOB NO.
D-50/D.Z. 97836




BORING LOG 97836,GPJ STS.GDT 7/21/00

OWNER LOG OF BORING NUMBER B-33
\ ‘q MCDA
7% PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Lta. | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION (- UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TN, a4 s
= w PLASTIC WATER LIQUID
ok g LIMIT % CONTENT % LIMIT %
E 8l,|elE DESCRIPTION OF MATERIAL g Kol — — —A
E Z|=2|E15E > 10 20 30 40 50
§ 0 luw|ylyy %o
& o % z {z|g L E STANDARD
2 | Z |2/ SURFACE ELEVATION Approx. 844.0 NGVD £ 4 @ FENETRATION BLOWSFT.
SILTY fine to medium SAND - brown to dark brown - damp -
very loose - (SM}) Q?
1|88 !
4 \\
2.0 Y
HS Fine to coarse SAND, little gravel - light brown - damp -
fd medium dense - (SW) "\
\ 14
2 |SS ®\
HS -
50 N
. 45
3|88 .
K
L1 ¥
g
75 HS ;
4 |88 3.0 .
SILTY fine to medium SAND, little to some GRAVEL - dark .
brown - medium dense to dense - (SM-GP) &4
4A | S8 .
~
0.0 HS )
N
. 4'!’
5 |ss f
- ’/
K
'/
12-5 HS ",‘
1/‘
;
6 |Ss /]
14.5 g.‘s
salss|| ] Fine 1o coarse SAND, little gravel - brown - medium dense -
15.0 150 saturated - (SW)
End of boring at 15.0 feet.
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
145 WS BORING STARTED 215100 TS OFFICE Minneapolis Area - 06
WL BORING COMPLETED ENTERED BY SHEET NO. OF
715100 SSW 1 1
r RIGIFOREMAN APP'DBY STE JOB NO.
D-50/D.Z. 97836




BORING_LOG §7836.GPJ STS.GDT 7/21/00

OWNER LOG OF BORING NUMBER B-34
\ a MCDA
) PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd. | HUMboldt Greenway Nelson Termain Partnership
SITE LOCATION _O_UNCONFIE:ED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TONSFT. 3 4 5
E w PLASTIC WATER LIQUID
= Q LIMIT % GONTENT % LIMIT %
E g |w|E DESCRIPTION OF MATERIAL 5 XKe———@———A
¥ E|¢© =8z
= a =z =1r4 >y 10 20 30 40 50
i e B L1 5 E
o ol3ig |28 e X STANDARD
% | % |5|%| SURFACE ELEVATION Approx. 844.2 NGVD R @ FENETRATION BLOWSAT.
TOPSOIL: ORGANIC SILTY mostly fine SAND, trace roots -
black - damp - Ioose - (SM-OL)
1|88
16 a1
1A | 88 SILTY mostly fine SAND, trace roots and gravel - black - damp T
- medium dense - (SM) i
HS !
2.0 i
43
2 |88 ®
50 HS 5.0 N
Fine to coarse SAND, with GRAVEL - light brown - humid - é“
dense - random cobbles from 5 to 8.3 ' depth - (SW-GP) .
3|88 M
\|
N
5
- HS |
4|88 B
8.3 g"f
Fine to medium SAND - little gravel - dark brown - damp - .-
aa | 88 dense - (SP)
9.5 e
HS Fine to coarse SAND, little to some GRAVEL - brown - moist to 7
10.0 saturated - medium dense - (SW-GP) s
~
@jﬁ .
5|88 I
i
!
125 HS !
f
4
l 4
6 | S5
120 15.0
End of boring at 15.0 feet.
Advanced borehole using HSA to full depth.
Borehole backfilled with cuttings
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
12 WD BORING STARTED 215100 STS OFFICE Minneapolis Area - 06
WL BORING COMPLETED ENTERED BY SHEET NO. OF
715100 SSW 1 1
WL RIGFOREMAN APP'D BY §TS JOB NO.
D-50/D.Z. 97836




BORING LOG 97836.GPJ STS.GDT 7/21/00

OWNER LOG OF BORING NUMBER B-35
ﬁ a MCDA
A PROJECT NAME ARCHITECT-ENGINEER
STS Consultants Ltd. | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION UNCONFINED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, MN TONSFT., 3 4 5
£ w PLASTIC WATER LIQUID
3 g LIMIT % CONTENT % LIMIT %
£ 8 s 815 DESCRIPTION OF MATERIAL 5 Xo— e ———A
E TIZ1F|8]E > 1 20 30 40 50
B oLluly |y k1
o D|alao % 8 g E ® STANDARD
% | 3 |2/ SURFACE ELEVATION Approx, 843.3 NGVD 23 B oy ETOATION BLOWSET.
TOPSOIL: QRGANIC SILTY fine to mediurn SAND - black -
1 (88 damp - loose - (SM-OL)
1.0 -
Fine to coarse SAND, little gravel - brown - damp - medium 3‘,’\
ialsst|HH dense - random cobbles from 6 to 9 ' depth - (SW) 5
HS N
2.0 15
[T Q i
|
2 |88 3
\|
|
50 HS \
\ 26
I 4
3|8S '
N
\
75 HS Ay
\A
4 |As K
\\
9.0 /‘égﬂf o'
4A | AS Fine to medium SAND, trace to a little gravel - dark brown - .
moist - (SP) -
10,0 HS 10.0 Y
SILTY mostly fine SAND, trace gravel - dark brown - wet to e
saturated - medium dense - {SM) »
5|8s él
i
i
i
12.5 HS H
32
6 |SS
15,0 15.0
The stratification lines represent the approximate boundary lines between soil types: in situ, the transition may be gradual.
113'WS BORING STARTED 215100 §¥§ OFFICE Minneapolis Area - 06
BORING COMPLETED ENTERED BY SHEET NO. OF
13.4"'BCR 715100 SSW 1 1
WL RIGIFOREMAN APP'D BY STS JOB NO.
D-50/D.Z. 7836




BORING_LOG 97836.GPJ STS.GDT 7/24/00

OWNER LOG OF BORING NUMBER B-36
\ a| MCDA
PROJECT NAME ARCHITECT-ENGINEER
- s .
STS Consultants Ltd. | HUmMboldt Greenway Nelson Termain Partnership
SITE LOCATION _O_UNCONFII:IED COMPRESSIVE STRENGTH
Humboldt Greenway, Minneapolis, NIN TONSAT., a 4 5
£ w PLASTIC WATER LQuID
L g LIMIT % CONTENT % LIMIT %
E & lels DESCRIPTION OF MATERIAL g XK=& ———A
£ 21282 10 20 30 4 50
b= a ] >
% pr} 5 EIJ H = g E
o % oo 8 [P ® STANDARD
Z | 2 || B[ SURFACE ELEVATION Approx, 8447 NGVD £ o onl ETRATION BLOWSET.
FILL: SILTY fine to medium SAND, trace to a littie gravel,
mildly organic - brown to black - moist - medium dense - (SM) @2‘1
1|ss L
|
|
25 HS i
%1?2
2 |88 !
'i‘
)
57 HE {
il é,
3 [SS .
.
75 HS| | rs
Fine to coarse SAND - little to some grave! brown - moist - 1 a3
dense - random cobbles fron 7.5 te 9.5 ' depth - (SW) :ﬁ?’
4 |ss '
4/‘
r/’
100 HS| | hoo 1
SANDY CLAY, trace gravel - dark brown - stiff to very stiff - ‘/
€L Qy&
5 88 ®,
\-
|
(125 s \
.
6|88 13.5 428
Fine to coarse SAND, with GRAVEL - brown - saturated - i
medium dense - (SW)
8A | S8
15.0 15.0 .
End of boring at 15.0 feet. * Calibrated Fenetrometer
Advanced borehole using HSA to full depth.
Borehole backfilied with cuttings
The stratification lines represent the approximate boundary lines between soif types: in situ, the transition may be gradual.
13.5' WS BORING STARTED 215100 STS OFFICE Minneapolis Area - 06
BORING COMPLETED ENTERED BY SHEET NO. OF
15.0 'BCR 715100 SSW 1 1
wL RIGFOREMAN APP'D BY STS JOB NO.
' D-50/D.Z, 97836




OWNER LOG OF BORING NUMBER B-37
ﬁ a MCDA
7% PROJECT NAME ARCHITECT-ENGINEER
STS Censultants Ltd, | Humboldt Greenway Nelson Termain Partnership
SITE LOCATION -()- UNCONFINED COMPRESSIVE STRENGTH
H T N TONSIFT.?
umboldt Greenway, Minneapolis, MN 1 2 3 4 5
= w PLASTIC WATER LIQUED
=4 ‘E’ LUMIT%  CONTENT%  LIMIT% .
E 2 s E|B DESCRIPTION OF MATERIAL g XKe—— @& ———A
= 3 2| € |alE > 10 20 s 40 60
T B e ] & £
o @& % 13 £S ® STANDARD wer
i3 % ¥| SURFACE ELEVATION Approx. 844.7 NGVD £4q A0 P
L TOPSOIL: ORGANIC SILTY mostly fine SAND, trace roots - &
black - moist - loose - (SM-OL) N
1|88 N
N
2.0 .
75 HS Mostly fine SAND, little gravel - brown - damp - medium dense s
_I_ - (SP) \és
2 |ss ;
;
5.0 HS 5.0 7
Fine to medium SAND - little gravel - brown - damp - medium ®1:5
dense - (SP) I
3188||HH s
.‘\\
HS 7.3 .
L 7 'é’g 5.0 SANDY CLAY, trace gravel - gray-brown - stitf - (GL)
" Fine fo coarse SAND, with GRAVEL - brown - damp - medium
an | ssi Y dense - (SW-GP)
"\
100 HS 10.0 g
_[_ SANDY CLAY, trace to a little gravel - redQbrown - very stiff to ;
stiff - sand and grave! lenses from 11t0 12 'and 16.51t0 17" .
5188 depths - (CL, Lenses SP-GP}) K
125
HS
15.0
6 |SS ,
;
175 HS 17.5 .
HS CLAYEY SAND, trace gravel - dark brown - saturated - loose - g
] (8C)
7 |SS
(=1
=200 20.0
= End of boring at 20.0 feet. * Calibrated Penetrometer
5 Advanced borehole using HSA to full depth.
o Borehole backfilled with cuttings
&
&
% The stratification lines represent the approximate boundary fines between soil types: in situ, the transition may be gradual.
0w
M~
§ 10'Ws BORING STARTED 215/00 STS OFFICE Minneapolis Area - 06
= BORING COMPLETED ENTERED BY SHEET NO. OF
g 11.8 'BCR 715100 SSW 1 1
EiwL RIGFOREMAN APP'D BY STS JOB NO.
g D-50/D.2. 97836




STS General Boring Log Notes EF]

DRILLING & SAMPLING SYMBOLS:

SS: Split Spoon- 1 3/8" 1.D., 2" OQ.D, PA: Power Auger - 4 1/4” unless otherwise noted
Unless otherwise noted HS :  Hollow Stem Auger

ST : Shelby Tube-2" Q.D., RB:  Tri-Cone Rotary Bit
Uniess otherwise noted FT : Fish Tail Bit

AS: Auger Sample DB: Diamond Coring Bit

WS :  Wash Sample VS: Vane Shear

OS5 :  Osterberg Sampler - 3" Shelby Tube PM :  Pressuremeter Test, In-Situy

BS:  Bulk Sample from Exposed Material HA:  Hand Auger

CS:  Continuous Sample Tube

Standard Penetration Test N-value:  Total blows for last foot of penetration of a 2 inch O.D. split spoon sampler driven
by a 140 pound hammer falling 30 inches, except where otherwise noted.

WATER LEVEL MEASUREMENT SYMBOLS:

WL:  Water Level WCI: Wet Cave In

WS:  While Sampling DCI: Dry Cave In

WD:  While Drilling BCR : Before Casing Removal
AB: After Boring ACR : After Casing Removal

Water levels indicated on the boring logs are the levels measured in the boreholes at the time indicated. In relatively
pervious soils (c.g. sands and gravels), the indicated groundwater levels are considered reliable. In relatively
impervious soils (e.g. silts and clays), the indicated groundwater levels may not be reliable. For boreholes or wells in
low permeability soils, relatively long periods of time are usually required for the groundwater to obtain an equilibrium
position. Generally, a more accurate determination of water levels can be made from monitoring wells or piezometers
sensing aquifers of interest with readings over a period of weeks to months.

GRADATION DESCRIPTION & TERMINOLOGY:

Coarse grained or granular soils have more than 50% of their dry weight retained on a #200 sieve; they are generally
described as: boulders, cobbles, gravel or sand. Fine grained soils have less than 50% of their dry weights retained on a
No. 200 sieve; they are generally described as: clays, silty clays, or clayey silts if they are cohesive and silts if they are
non-cohesive. Granular soils are also described on the basis of their relative in-place density and fine grained soils are
described on the basis of their strength, consistency and plasticity.

Major Description Of
Component Components Also Percent of Dry
of Sample Size Range Present in Sample Weight
Boulders Over 12 in. (200 mm) Trace 1-8
Cobbles 12 inches to 3 inches Little 10-19
(200 mm to 75 mm)
Gravel 3 inches to #4 sieve Some 20-34
(75 mm to 4.76 mm)
Sand #4 10 #200 sieve And 35-50
(4.76 mm to 0.074 mm)
Silt Passing #200 sieve
(0.074 mm to 0.002 mm)
Clay Passing #200 sieve
Smaller than 0.002 mm
CONSISTENCY OF COHESIVE SOILS RELATIVE DENSITY OF GRANULAR SOILS:
Unconfined
Compressive Strength, SPT N-Value
Qu (tsh Consistency (blows/ft) Relative Density
0.25 Very Soft ' 0-3 Very Loose
0.25-0.49 Soft 4-9 Loase
0.50-0.99 Medium (Firm) 10-29 Medium Dense
1.00-1.99 Stiff 30-49 Dense
2.00-3.99 Very Stiff 50-80 Very Dense
4.00-8.00 Hard >80 Exiremely Dense

>8.00 Very Hard



STS Soil Classification System

Ss

UNIFIED SOIL CLASSIFICATION SYSTEM

. o Gron, . e o
Major Divisions P Typical Names Laboratory Classification Criteria
Symbols
E % Well graded gravels, gravel-sand D (D )2
- - ’ = (3] _i . — Xy
5 27 GwW mixtures, little or no fines = G = D greater than4,C, = between Land 3
oo kY ) DI X
a % E = n r (il
g = i
= g :
c il P -2
Y | - £ . . .
‘123 8 § ° GP P(?nr Y grac.led gravels, gravel-sand d 2 Not meeting all gradation requirements for GW
gw| =2 mixtures, little or no fines & E
- |eEs 2] © b P
ERE g 3
o (% % < g & Silty gravels, gravel-sand-cla; g B  [Aucrberg limits below
5 9 |E ¢ GM |0 Braves. & Y % £ |"A"line or P.I. less than Above "A* line with
0 o Z - mixtures ~ =
g R E-R u 2 |4 P.I. between 4 and 7
& < 3% & 8 au-: are borderline cases
-z:. - B [Fa 5] P
z E |23 65 5 7 |Aterberglimits above |requiring use of dual
2 5 o g & Ge Clayey gravels, gravel-sand- clay t S 228 “A* lie with P.1 symbols
B 8 g D mixtures 86 oo 4d than 7 -
o b z g2 O @3y |sreaerthan
:y $§ ¥
£ & £
B w : % SUg (o]
{ = Well graded sands, gravelly sands & 2 Do D D,
B g 3 ] SW & ‘B . 50 0 La A
§ £ c 5 - little of no fines £ E N C, = ) greater than6, C, = Db, between land 3
O g E Py Se
e 5 g :E P
Q 2 B G EEE
i g £ 5 Poorly graded sand I BE 1
2 .5 ’?\? 2 ° 5P oorly graded sands, gravelly Ty ol Not meeting all gradation requirements for SW
E 5 & 3] sands, traces or no fines L o
2 |EG & is
& S a0 o oo .. I
b 3 Y k2 a § :E | |Atterberg limits below | Limits plotting in
5 Z |8 g SM  |Silty sands, sand and silt mixmres | & § : ¥ ; © |"A" line or P.1. less than | hatched zone with P.L
= s g § 25 8 iy |4 between 4 and 7 are
% § o % 2 £& 5 3 borderline cases
8 = e wdE 8L requiring use of dual
f € £ - ds. sand and cl kS ._‘;;ﬂg s f o |Awterberg limits above sy(rlnbolsg
S E sc | VEY Sands, sandand clay EES 252 [|AlinewithPL
g [ mixtures Eogwia
& < P o & greater than 7
AAw
Inorganic silts, rock flour, silty or Liquid Limit Plasticity Chart
ML |clayey fine sands or clayey silts 60
with slight plasticity —~
g . . 4
- ‘g Inorganic clays of low to medium 50 ~
5 2, 2 CL  |plasticity, gravelly clays, sandy -
s 5 B clays, silty clays, lean clays . SH—A
@ - X & 40 L yal
=] - . ‘ vd
= w E ] } - 4
o = = I _—_— o ATline /7
g @3 OL Organic silts and organic silty clays| £ - 7
Z z of low plasticity z 30
8 a b 4
&2 £ = 3
=2 7 T ]
_§ .§ Inorganic silts, micaceous or z 20 . OHor MH
¢ 3 MH  |diatomaceous fine silty soils, : i LA
g 2 elastic silts of high placsticity S ",
» 10 i -
i £ 9 ) o E AT RN
s & Inorganic clays of high plasticity, 7
£ ) gn CH fat clays 0 ! : J
o kil — Y ML and oL
o v g 0O 10 20 30 40 50 & 70 80 90 100
£ F=§ Liquid Limit, %
£ @ _é‘- OH Organic clays, silts or sift and clay
g = mixtures of medium to high For classification of fine-grained soils and fine fraction of coarse-
E plasticity grained soils.
2 E " Atterberg Limits plotting in hatched area are borderline classifications
5:‘@ b5 Pt Peat and other highly organic soils requiring use of dual symbols.
=]




STS Subsurface Exploration Procedures Eﬂ

Hand Auger Drilling (HA)

In this procedure, a split-barrel sampler or Shelby tube is driven into the soil by repeated
blows of a sledge hammer or a guided drop hammer. After the sampler is driven to the
desired sample depth, a soil sample is retrieved. The hole is then advanced by manually
turning and withdrawing a hand auger until the next sampling depth increment is reached.
This hand auger drilling between sampling intervals helps to clean and enlarge the bore hole in
preparation for obtaining the next sample. Casing is not utilized to maintain an open bore
hole.

Power Auger Drilling (PA)

In this type of drilling procedure, solid-stem, continuous flight helical augers are used to
advance the bore holes. Normally 4 1/4-inch diameter augers are utilized. They are turned
and hydraulically advanced and withdrawn by an engine powered drill rig mounted on a skid,
truck or all-terrain vehicle. In auger drilling, casing and drilling mud are not utilized to
maintain open bore hole. '

Hollow Stem Auger Drilling (HS)

In this drilling procedure, continuous flight augers having open stems are used to advance the
bore holes. Typically, the hollow stem auger has a 6 to 8-inch outside diameter and a 2 1/4 to
4 1/4-inch inside diameter. The open stem allows the sampling tool to be used without
removing the augers from the bore hole. Hollow stem augers thus provide support to the sides
of the bore hole during the sampling operations. Drilling fluid is normally not used with this
method.

Rotary Bit Drilling (RB)

In employing rotary drilling methods, various cutting bit types and bit diameters are rotated
and pushed hydraulically to advance the bore holes. In this process, near surface casing
and/or drilling fluids are used to maintain open bore holes. The drilling fluid typically
consists of a soil-water mix, a bentonite-soil slurry or a colloidal gel-soil slurry that is
circulated down through the drill rod and bit and up the bore hole annulus with driil cuttings.

Diamond Core Drilling (DB)

Diamond core drilling is used to sample hard, cemented formations such as rock. In this
procedure, a double tube (or triple tube) core barrel with diamond teeth cuts an annular space
around a cylindrical column of the material being sampled. The sample is retrieved by a
catcher just above the bit. Samples recovered by this procedure are placed in sturdy
containers in sequential order from top to bottom.



STS Sampling Procedures EFI

Auger Sampling (AS)

In this procedure, soil samples are collected from cuttings off of the auger flights as they are
removed from the ground. The samples are typically retained in sealed jars or plastic bags,
then shipped to a laboratory for further examination and testing. Such samples provide a
general indication of subsurface conditions; however, they do not provide undisturbed
samples, nor do they provide samples from discrete depths.

Split-barrel Sampling (SS) - (ASTM Standard D-1586)

In the split-barrel sampling procedure, a 1.375-inch I.D., 2-inch O.D., split barrel sampler is
driven into the soil a distance of 18 inches by means of a 140 pound hammer falling 30 inches.
The value of the Standard Penetration Resistance, N, is obtained by counting the number of
blows of the hammer over the final 12 inches of driving. This value provides a qualitative
indication of the in-place relative density of cohesionless soils and consistency of cohesive
soils. The indication is qualitative only, because many factors such as soil composition, gravel
and cobble content, type of hammer, sample depth and groundwater seepage pressure can
significantly affect the Standard Penetration Resistance N Value. Results in similar soils
obtained by drill crews using different rigs, drilling procedures, and hammer-rod-spoon
assemblies may not correlate directly. A representative portion of the recovered sample is
placed in a sample jar, labeled and then shipped to a laboratory for further analysis and
testing.

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

In the Shelby tube sampling procedure, a thin-walled steel seamless tube with a beveled cutting
edge is pushed hydraulically into the soil and then pulled to obtain a relatively undisturbed
sample. This procedure is typically used to sample firm to hard cohesive soils. Two-inch
diameter tubes are generally utilized. Three-inch diameter tubes are occasionally utilized to
sample softer soils where minimally disturbed samples are desired. The tubes are sealed,
labeled, and then shipped to a laboratory for extrusion, further analysis and testing.

Bulk Sample (BS)

Bulk samples are typically obtained by hand tool digging into soil or rock deposits that are
exposed at the ground surface or within an excavation (walls or bottom). Bulk samples are
typically retained in sealed jars or plastic bags.

Continuous Sample Tube (CS)

This type of sampling device consists of 5-ft. sections of thin-wall tubes or split-barrel pipes
which are capable of retrieving continuous columns of soil in 5-ft. maximum increments.
Because of a continuous slot in the sampling tubes, the sampler allows field determination of
stratification boundaries and containerization of soil samples from any sampling depth within
the 5-ft. interval. This sampler is used inside a hollow-stem auger and is advanced slightly
ahead of the auger head as the auger is turned into the soil. Split-barrel samples are typically
opened in the field. Recovered soil is logged and representative samples retained in sealed
jars. Tube samples are sealed, labeled and shipped to a laboratory for extrusion and testing,



STS Laboratory Index Test Procedures gﬂ

b

Water Content (Wc) (ASTM 2216)

The water content of a soil is the ratio of the weight of water in a given soil mass to the weight
of the dry soil. Generally, the soil is dried in a conventional or microwave oven. Water
content is commonly expressed as a percentage.

Hand Penetrometer (Qp)

In the hand penetrometer test, the unconfined compressive strength of a soil is estimated, to a
maximum value of 4.5 tons per square foot (tsf), by measuring the resistance of a
representative portion of a cohesive soil sample to penetration by a 1/4-inch diameter, spring-
calibrated cylinder. Results from penetrating into a stone or obviously disturbed portions of
the sample are generally disregarded. Hand penetrometer testing has been carefully correlated
with unconfined compressive strength tests, and when performed correctly provides a useful
and a relatively simple testing procedure in which soil strength can be quickly and reliably
estimated.

Unconfined Compression Test (Qu) (ASTM D 2166)

In the unconfined compression strength test, a undisturbed cylinder of cohesive soil 2 to 3
inches in diameter with a height of 4 to 6 inches is loaded axially until failure or until a 20%
stain has been reached, whichever occurs first. It provides an indication of the samples
undrained shear strength.

Atterberg Limits (ASTM D 318)

Atterberg Limits tests provide a measure of a cohesive soils plasticity, The liquid limit is the
water content at which a 1/2-inch wide groove that is cut into a shallow cup of remolded soil
closes with 25 10mm drops of the cup. The plastic limit is the water content below which the
soil no longer behaves as a plastic material based on behavior of rolled soil ribbons. The
Plasticity Index is the difference between the liquid and plastic limits.

Grain Size Analysis (ASTM D 422)

Grain size analyses are performed to determine the distribution of particles by weight for a soil
sample. The distribution of particles larger than 0.075 mm (retained on a No. 200 sieve) is
determined by sifting a dried and broken soil sample through a series of generally smaller
sieves, then weighing the retained portions. If specified, the distribution of particles smaller
than 0.075 mm is also determined using a hydrometer to determine particle dispersion and
settlement within water.

Classification of Samples

In conjunction with the sample testing program, retained soil samples are examined in our
laboratory and are classified on the basis of their texture and plasticity in accordance with the
United Soil Classification System (USCS). The soil descriptions on the boring logs are in
conformance with this system and the estimated group symbols according to this system are
included in parentheses following the soil descriptions on the boring logs. A separate sheet
entitled “STS Soil Classification System” provides a brief explanation of this system of soil
classification and is also included in the Appendix.



STS Standard Boring Log Procedures SF]

b

In the process of obtaining and testing samples and preparing this report, common procedures
are followed regarding field logs, laboratory data sheets and samples.

Field logs are prepared during performance of the drilling and sampling operations and are
intended to document field test data, subsurface observations, sampling depths and exploration
procedures. Samples obtained in the field are generally subjected to additional testing and
reclassification in the laboratory by more experienced soil technicians, engineers or geologists.
The engineer preparing the report reviews the field boring logs and laboratory sample
descriptions, classifications and test data. The engineer then uses judgment and experience in
interpreting this data and compiling it into the final boring logs. As a result, differences
between the field and final boring 