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April 24, 2007

WBRC Architects/Engineers
Attention: Mr. Richard Graves
44 Central Street

Bangor, ME 04401

Subject: Explorations and Geotechnical Engineering Services
Preliminary Investigation for Site Selection
New Elementary School Sites
Portland, Maine

1.0 INTRODUCTION

In accordance with our Proposal dated April 04, 2007, we have made a preliminary
geotechnical evaluation of the two proposed school sites located on Douglass Street (West
School site) and on Walton Street (Baxter School site). The contents of this report are
subject to the limitations set forth in Attachment A.

1.1 Scope of Work

The purpose of this investigation has been to obtain limited subsurface soils information at
each site in order to evaluate the two sites relative to the feasibility of their development
from a geotechnical standpoint.

We have made a file review to gather subsurface information from previous S. W. COLE
ENGINEERING, INC. projects in the area(s) and other published reports including data
provided by Sustainable Design Studio (project civil engineer). We have coordinated an
exploration program consisting of two test borings at each site. The borings have been
made in the general area of the proposed buildings.

1.2 Proposed Construction

We understand that the existing school building on each site will be removed, if the site is
selected. The number of stories, footprint and type of construction of the proposed school
is not known at this time, but is assumed to be two stories and about the same footprint as
the existing schools.

Gray, ME OFrcE
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2.0 RESEARCH AND EXPLORATION

2.1 File Data

We have gathered published geologic information for both sites. We found previous
reports for the West School site prepared by Jordan Gorrill Associates (August 1976 and
May 1977) by J.B. Plunkett Associates, Inc. (June 1988) and S. W. COLE ENGINEERING,
INC. (February 1994 and March 1997). We were provided an exploration plan and boring
logs for the Baxter School dated June 1954.

2.2 Exploration

Two test borings were made at each site on April 18, 2007. The borings were made by
Great Works Test Borings, Inc. at locations selected and established in the field by S. W.
COLE ENGINEERING, INC. Locations were selected by Sustainable Design Studio, and
then staked at each site by S. W. COLE ENGINEERING, INC. using taped measurements
or pacing from existing site features. The approximate locations are shown on the
Exploration Location Sketches (Sheets 1A and 1B). Logs of the borings are included as
Sheets 2 through 5. A key to the notes and symbols used on the logs is attached as Sheet
6.

3.0 SITE AND SUBSURFACE CONDITIONS

3.1 Site Conditions

3.1.1 West School Site

The West School site is located between Douglass and St. James Streets in Portland,
Maine. The site is occupied by the existing school building, parking areas and a large area
of play fields. The site is relatively flat and slightly higher than Douglass Street. The
current proposed school building area is situated north of the existing school building,
within the existing ball field area.

3.1.2 Baxter School Site

The Baxter School site is located east of Ocean Avenue, between Mayland and Walton
Streets in Portland, Maine. The site is occupied by the existing school building, parking
areas and some open, grassed play area. A significant portion of the lot is forested. The
current proposed school building area is located on the southwesterly side of the existing
school building.
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3.2 Subsurface Conditions

3.2.1 West School Site

A portion of the West School site was utilized prior to 1960 as a refuse disposal area.
Based on file research, much of the site is currently underlain by varying thicknesses of
rubbish fill consisting of ash, glass, sand, wood, rubber and other miscellaneous debris.
The debris fill is overlain by varying thicknesses of brown sand and gravel. Beneath the
debris fill is a natural deposit of brown to gray silty clay. Glacial till exists below the clay.
The depth to till is about 40 feet in the southerly portion of the site where the existing West
School building is located.

Borings B-1 and B-2 were made in the northerly portion of the site and encountered 7 to 10
feet of fill over silty clay. The fill at the Boring 1 location was a loose sand while at Boring
B-2, the fill was predominantly a black ash. Both borings encountered brown to gray silty
clay beneath the fill and encountered refusal (presumed to be bedrock) at a depth of about
20 feet. About 8 % feet of gray silty clay of medium consistency was encountered at
Boring B-1 (St. James St. side) and about 11 %: feet of stiff to medium consistency brown
to gray silt clay was encountered at Boring B-2 (Douglass Street side).

Groundwater was observed at about 1 foot in Boring 1 and at about 5 feet in Boring 2.
These water levels likely reflect a seasonal water level perched above the silty clay.

3.2.2 Baxter School Site

Based on file research, we find that the Baxter School site is underlain by predominantly
native soils consisting of brown to gray silty clay overlying a bedrock surface at depths
generally less than 15 feet. Borings B-1 and B-2 were made in the southern portion of the
site, on the westerly side of the existing school building. Beneath about 2 feet of topsoil
and loose fill, the explorations encountered very stiff to stiff silty clay overlying a thin
mantle of glacial till over a refusal surface (presumed to be bedrock). Refusal surfaces
were encountered at depths of about 7 to 8 feet.

Groundwater was observed as shallow as 2 feet in Boring 1, likely reflecting a seasonal
water level perched above the silty clay and bedrock.
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4.0 EVALUATION AND RECOMMENDATIONS

4.1 General Findings

4.1.1 West School Site

The miscellaneous debris fill which exists at this site presents significant limitations. This
material is not suitable for support of the proposed structure or on grade floors and the fill
presents further risks and design difficulties due to its potential for producing methane gas
as well as other potential environmental issues.

4.1.2 Baxter School Site
The native soils underlying this site are suitable for support of the proposed building on
shallow foundations, however, site work may require some bedrock excavation.

4.2 Foundation Alternatives

4.2.1 West School Site

If the southern portion of the site, toward the existing school building, is to be used, it
appears that a driven pile foundation system utilizing a structural first floor would be
required. It is likely that a soil gas vent system would also be required. Pile lengths of 35
to 40 feet would be likely. Excavated debris fill may require special handling and disposal.
Based on the preliminary information gathered, we believe this portion of the site would
classify as seismic site Class E as defined in IBC 2003.

The more northerly portion of the site, explored by Borings B-1 and B-2 is underlain by a
thinner zone of fill, medium consistency clays and exhibits shallower bedrock. It may be
possible to excavate the debris fill and replace it with a thoroughly compacted Structural
Fill and then utilize conventional shallow footings and slab-on-grade construction.
Laboratory consolidation testing of the underlying silty clay and post-construction
settlement evaluation would be needed. The debris fill removal and replacement would
add significant expense due to the volume and the likely need for special handling and
disposal of the ash. After removal and replacement of the debris fill, this portion of the site
would likely be classified as Class D as defined by IBC 2003.

4.2.2 Baxter School Site
This site appears well suited to construction utilizing conventional footing foundations. The
soils appear to be stiff to very stiff and are not subject to significant post-construction



07-0234 S

WC E April 24, 2007

ENGINEERING,INC.

(D

[\

consolidation. Excavation for achieving site and foundation grades may encounter
bedrock depending upon proposed floor grades and site grading. Bedrock removal will
require blasting. Based on the information obtained at the borings, the site would classify
as seismic site Class C as defined in IBC 2003.

4.3 Conclusions

Based on the information obtained, it is our opinion that the Baxter School site is
significantly better than the West School site from a geotechnical standpoint. The cost
associated with special site work and foundations limits the potential use of the West
School site.

5.0 CLOSURE
It has been a pleasure to be of assistance to you with this phase of your project. We look
forward to working with you as the design progresses and during construction.

Very truly yours,

S. W. COLE ENGINEERING, INC.

Paul F. Kohler, P.E.
Sr. Geotechnical Engineer

SWC-PFK:slh-pfb

cc: Ann Archino Howe — Sustainable Design Studio

F:\Projects\2007\07-0234 S - WBRC - Portland, ME - Proposed Elementary Schools -
Douglas and Walton Streets - PFK\Reports and Letters\07-0234 S Report.doc



ATTACHMENT A
Limitations

This preliminary report has been prepared for the exclusive use of WBRC
Architects/Engineers for specific application to the proposed Portland Elementary School
Sites in Portland, Maine. S. W. COLE ENGINEERING, INC. has endeavored to conduct
the work in accordance with generally accepted soil and foundation engineering practices.
No warranty, expressed or implied, is made.

The soil profiles described in the report are intended to convey general trends in
subsurface conditions. The boundaries between strata are approximate and are based
upon interpretation of exploration data and samples.

The preliminary evaluation performed during this investigation and opinions presented in
this report are based in part upon the data obtained from limited subsurface explorations
made at the sites. Variations in subsurface conditions may occur between explorations
and may not become evident until construction. If variations in subsurface conditions
become evident after submission of this report, it will be necessary to evaluate their nature
and to review the recommendations of this report.

Observations have been made during exploration work to assess site groundwater levels.
Fluctuations in water levels will occur due to variations in rainfall, temperature, and other
factors.

S. W. COLE ENGINEERING, INC.’s scope of work has not included the investigation,
detection, or prevention of any environmental or Biological Pollutants at the project site or
in any existing or proposed structure at the site. The term “Biological Pollutants” includes,
but is not limited to, molds, fungi, spores, bacteria, and viruses, and the byproducts of any
such biological organisms.

Opinions contained in this report are based substantially upon information provided by
others regarding the proposed project. In the event that any changes are made in the
design, nature, or location of the proposed project, S. W. COLE ENGINEERING, INC.
should review such changes as they relate to analyses associated with this report.
Opinions contained in this report shall not be considered valid unless the changes are
reviewed by S. W. COLE ENGINEERING, INC.
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PROJECT:

CLIENT

LOCATION:
DRILLING FIRM:

CASING

SAMPLER:
CORE BARREL:

W.COLE

ENGINEERING,INC.

WEST SCHOOL

BORING LOG

WBRC ARCHITECTS / ENGINEERS

DOUGLAS STREET

PORTLAND, MAINE

GREAT WORKS TEST BORINGS

DRILLER: DAVE

TYPE SIZEI1.D. HAMMER WT. HAMMER FALL
HW 4" HYDRAULIC PUSH
SS 2" 140 LB 30"

BORING NO.:
SHEET:

PROJECT NO.:

DATE START:
DATE FINISH:

ELEVATION:

SWC REP.:

B-2
10F1
07-0234 S

4/18/2007
4/18/2007

NOT AVAILABLE

PDO

WATER LEVEL INFORMATION
GROUNDWATER AT 5'+/-

CASING |
BLOWS
N0.5'+/- DARK BROWN TOPSOIL WITH ORGANICS
D 24 | 15" 20| 2 [ 2 [ 3] 3
DARK BROWN AND BLACK ASH WITH SILTY SAND (FILL)
20 24| 4 40| 2 | 2 [ 1| 3
~ LOOSE ~
D 24| & | 70] 1 [ 1 1] 2|78
B b |24 17 o0 | 3 4 | 6 | 6 ~ VERY STIFF BECOMING ap = 5.0 ksf
2'X4" VANE 10.3 |sv=210.3kst GRAYISH BROWN SILTY CLAY
| [2xamvanE 106 |sv=1.7/0.5ksf
B ‘ ] STIFF TO MEDIUM ~
14.0
~ MEDIUM ~
2'X4" VANE 15.3' Sv = 0.8/0.06 ksf GRAY SILTY CLAY
2"X4" VANE 15.6' Sv = 0.9/0.06 ksf
19.0
6D | 10" | 6" | 298| 6 |50M4" GRAY CLAYEY SILT AND SAND, SOME GRAVEL (TILL)
21.0
) BOTTOM OF EXPLORATION AT 21.0' (AUGER REFUSAL)
PROBABLE BEDROCK
SAMPLES: SOIL CLASSIFIED BY: REMARKS:

D = SPLIT SPOON
C = 3" SHELBY TUBE
U = 3.5" SHELBY TUBE

DRILLER - VISUALLY
SOIL TECH. - VISUALLY
LABORATORY TEST

STRATIFICATION LINES REPRESENT THE

APPROXIMATE BOUNDARY BETWEEN SOIL TYPES

AND THE TRANSITION MAY BE GRADUAL.

®

BORING NO.:

B-2
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BORING LOG
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PROJECT: BAXTER SCHOOL

CLIENT : WBRC ARCHITECTS / ENGINEERS

LOCATION: OCEAN STREET PORTLAND, MAINE

DRILLING FIRM: GREAT WORKS TEST BORINGS DRILLER: DAVE
TYPE SIZE1.D. HAMMER WT, HAMMER FALL

CASING: HSA 4"

SAMPLER: SS 2" 140 LB 30"

CORE BARREL:

BORING NO.:
SHEET:

PROJECT NO.:

DATE START:
DATE FINISH:

ELEVATION:

SWC REP.:

B-1
10F 1

07-0234 S

4/18/2007
4/18/2007

NOT AVAILABLE

PDO

WATER LEVEL INFORMATION
GROUNDWATER AT 2'+/-

N0.5+/- DARK BROWN TOPSOIL WITH ORGANICS
D |24 | 12| 20| 2 2 2 3 | 20 BROWN CLAYEY SILT, SOME SAND AND ROOTS (FILL?) ~ LOOSE ~
- b o ‘ ] ~ VERY STIFF BECOMING
B 2D 24" | 20" ‘ 40| 8 8 | 9 | 12 w = 25.3% qQp = 6.5 ksf
’ BROWN SILTY CLAY, SOME SILT LAYERS
! 6.1' STIFF ~ ap = 4 ksf
|30 24 [ 17 | 70| 2 5 9 | 19 | 71 LIGHT BROWN SILTY FINE - COARSE SAND, SOME GRAVEL (TILL)
' " BOTTOM OF EXPLORATION AT 7.1' (AUGER REFUSAL)
B | PROBABLE BEDROCK
i
[
SAMPLES: SOIL CLASSIFIED BY: REMARKS:
D = SPLIT SPOON X | DRILLER - VISUALLY STRATIFICATION LINES REPRESENT THE @
C = 3" SHELBY TUBE X | SOIL TECH. - VISUALLY APPROXIMATE BOUNDARY BETWEEN SOIL TYPES
U = 3.5" SHELBY TUBE X | LABORATORY TEST AND THE TRANSITION MAY BE GRADUAL. BORING NO.- B-1




rA‘ BORING NO: B-2

——— .\A/j OI E BORING LOG SHEET: 1OF 1
MENGINEERING,INC, PROJECTNO.:  07-0234 S
PROJECT: BAXTER SCHOOL DATE START: 4/18/2007
CLIENT : WBRC ARCHITECTS / ENGINEERS DATE FINISH: 4/18/2007
LOCATION: OCEAN STREET PORTLAND, MAINE ELEVATION:  NOT AVAILABLE
DRILLING FIRM: GREAT WORKS TEST BORINGS DRILLER: DAVE

TYPE SIZE I.D. HAMMER WT. HAMMER FALL SWC REP.: PDO

CASING: HSA 4" WATER LEVEL INFORMATION
SAMPLER; SS 2" 140 LB 30" GROUNDWATER AT 5.5' AND RISING

CORE BARREL:

AT COMPLETION OF

BORING

D = SPLIT SPOON
C =3"SHELBY TUBE
U = 3.5" SHELBY TUBE

X DRILLER - VISUALLY

X SOIL TECH. - VISUALLY

LABORATORY TEST

] N5+ DARK BROWN TOPSOIL WITH ORGANICS
1D |24 17" 20| 2 2 3 | 20 BROWN SILT AND SAND, SOME ORGANICS (FILL?) _ ~ LOOSE ~
- 4 ] ~ VERY STIFF ~
D | 24 18" 40| 5 | 8 16 | 45 BROWN SILTY CLAY ap = 8.0 ksf
3D | 11" | 10" | 59' [ 12 [50/5" 5.9' LIGHT BROWN SILTY FINE - COARSE SAND, SOME GRAVEL (TILL)
B AUGERED 5.9' TO 8.2
] 8.2 PROBABLE WEATHERED ROCK
BOTTOM OF EXPLORATION AT 8.2' (AUGER REFUSAL)
B PROBABLE MORE COMPETENT BEDROCK
SAMPLES: SOIL CLASSIFIED BY: REMARKS:

STRATIFICATION LINES REPRESENT THE
APPROXIMATE BOUNDARY BETWEEN SOIL TYPES

®

AND THE TRANSITION MAY BE GRADUAL. BORING NO.-

B-2
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KEY TO THE NOTES & SYMBOLS
Test Boring and Test Pit Explorations

All stratification lines represent the approximate boundary between soil types and the transition
may be gradual.

Key to Symbols Used:

w - water content, percent (dry weight basis)

du - unconfined compressive strength, kips/sq. ft. - based on laboratory unconfined
compressive test

Sy - field vane shear strength, kips/sq. ft.

L, - lab vane shear strength, kips/sq. ft.

dp - unconfined compressive strength, kips/sq. ft. based on pocket
penetrometer test

@] - organic content, percent (dry weight basis)

W, - liquid limit - Atterberg test

Wep - plastic limit - Atterberg test

WOH - advance by weight of hammer

WOM - advance by weight of man

WOR - advance by weight of rods

HYD - advance by force of hydraulic piston on drill

RQD - Rock Quality Designator - an index of the quality of a rock mass. RQD is
computed from recovered core samples.

Tr - total soil weight

Ys - buoyant soil weight

Description of Proportions:

0 to 5% TRACE
5 to 12% SOME
12 to 35% "Y"
35+% AND

REFUSAL: Test Boring Explorations - Refusal depth indicates that depth at which, in the drill
foreman's opinion, sufficient resistance to the advance of the casing, auger, probe rod or sampler
was encountered to render further advance impossible or impracticable by the procedures and
equipment being used.

REFUSAL: Test Pit Explorations - Refusal depth indicates that depth at which sufficient
resistance to the advance of the backhoe bucket was encountered to render further advance
impossible or impracticable by the procedures and equipment being used.

Although refusal may indicate the encountering of the bedrock surface, it may indicate the striking
of large cobbles, boulders, very dense or cemented soil, or other buried natural or man-made
objects or it may indicate the encountering of a harder zone after penetrating a considerable
depth through a weathered or disintegrated zone of the bedrock.
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