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Ladies and Gentlemen:

INTRODUCTION

Westbrook Riverfront
Presumpscot River
Westbrook, Maine

Mr. Matthew Eddy

City of Westbrook
Westbrook City Hall
2 York Street
Westbrook, Maine 04092

Attention:

Subject:

This report presents the results of subsurface explorations at the site of the proposed
Westbrook Riverfront project in Westbrook, Maine. Our evaluation of subsurface conditions
and foundation requirements will be provided when details for the pedestrian bridge and
boardwalk are established.

The Riverfront Project is located along the Presumpscot River in Westbrook, as shown on
Figure I, Project Locus. The project consists of a 16-ft. wide pedestrian bridge crossing the
Presumpscot River and a boardwalk along the river near Bridge Street. The bridge will span
the river approximately between High Street on the north and Park Drive on the south. The
boardwalk will extend from a fountain to be constructed along the south side of the river near
Ash Street, over the Bridge Street abutment to Saccarappa Park. Ground surface elevations
along the river vary from approximately El. 40 at the river's edge to El. 56 at the top of the
river bank.

SUBSURFACE EXPLORATIONS

Maine Test Borings, Inc. (MTB) of Brewer, Maine drilled 6 borings, Bl to B6, at locations
shown on Figure 2. Site and Subsurface Exploration Plan during the period 12 to 17 April
2001. Borings were drilled to depths below ground surface varying from 14.4 ft. to 42.0 ft.
Rod probes were driven below the bottom of borings B1. B2 and B3 to depths varying from
57 ft. to 96 ft.
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Borings were drilled using 2.S-in. diameter hollow stem augers. Soil samples were typically
obtained at S-ft. intervals in the borings. Standard Penetration Resistance (N) was measured
at each sample interval in accordance with ASTM test designation D 1586. Rod probes
consisted of AW drill rods driven with a 140-lb. hammer falling 30 in.

Haley & Aldrich determined the locations of borings by pacing from existing site features.
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The boring logs and related information depict subsurface conditions and water levels only at .. \
their specific locations at the time indicated on the logs. Soil conditions at other locations
may differ from conditions at these locations. Also, the passage of time may result in a
change in groundwater conditions at exploration locations.

SUBSURFACE CONDmONS

The borings encountered four principal soil units below topsoil at the site: topsoil, fill, marine
deposit and glacial till. Encountered thickness and generalized descriptions of the soil units
are presented below in order of increasing depth below ground surface.

Topsoil - The topsoil typically consists ofdark brown. silty SAND (SM) to sandy SIT.T
(ML). with roots. Encountered thickness varied from 0.3 ft. to 0.6 ft.

Fill- Fill consists of loose to medium dense. gray brown sandy SILT (MI.); to silty SAND
(SM); to poorly graded SAND (SP), with various amounts of ash, bricks and oversized
particles. Encountered thickness varied from 7.1 ft. to 24.7 ft.

Marine Deposit - The marine deposit consists of sub-strata of loose to medium dense, silty
SAND (SM), sandy SILT (ML) and lean CLAY (CL). The encountered thickness of sand
varied from 1.9 ft. to 16.0 ft.; silt varied from 3.5 ft. to 18.0 ft.; and clay varied from 6.5 ft.
to 80.0 ft.

Glacial Till- Glacial till consists of dense, gray brown poorly graded SAND (SP) with
oversized particles. Borings penetrated up to 4.0 ft. into the glacial till.

The borings encountered water at depths below ground surface varying from 9.0 ft. to 23.2
ft. Observations of water were made over a relatively short period of time and may not
represent the stabilized groundwater level. In addition, water levels will vary with season, I

temperature, precipitation. water level in the Presumpscot River and construction activity in .. J
the area. Therefore. water levels during and following construction will vary from those
measured in the borings.

\
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FOUNDATION CONSIDERATIONS

XLR:G\PROJECTS\AOIVE\2.74SI\DATAREPORT.DOC

We appreciate the opportunity to provide services on this project. Please do not hesitate to
contact us if you have any questions or comments.

Sincerely yours,
HALEY & ALDRICH, INC.

4--.~~-
Kenneth L. Recker, P.E.
Vice President

- SUmmary of Borings
- Project Locus
- Site and Subsurface Exploration Plan
- Logs of Borings

The borings disclosed up to 24.7 ft. of miscellaneous fill and thick deposits of compressible
clay. Generally, supporting structures on existing uncontrolled fill is not acceptable.
However. it may be possible to improve the fill condition by methods such as intensive
sorface compaction and thus make it acceptable for structure support. Structures founded
above the compressible clay will be subject to settlement. The magnitude and duration of
settlement will be a function of the structure loads and raises in site grade, that is, the greater
the load, the greater the settlement. We can evaluate the feasibility of supporting structures
above the clay stratum by conducting settlement analyses after the proposed structure loading
and site grades have been established. Alternatively. structures could be supported on piles
driven through the fill and compressible clay. Pile types and capacity can be evaluated when
structure loading is available. Required pile lengths will likely vary from approximately 30
ft. to greater than 100 ft.

Enclosures:
Table I
Figure 1
Figure 2
Appendix A
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TABLE I
SUMMARY OF BORINGS
WESTBROOK RIVERFRONT
WESTBROOK, MAINE

L-- ----J ~----! L---J ....--1
,

---l
__i 1- .---J ._.:..J ~=j _._..J

DEP1HTO STRATA THICKNESS (FI')
BORING DEPTH WATER TOPSOIL FILL MARINE MARINE MARINE GLACIAL

NUMNBER (FT) (FT) SAND Sll.T CLAY TILL
Bl 87.0 0.6 -- 1.9 3.5 80.0 1.0*
B2 96.0 19.7 0.6 -- 16.0 5.2 72.0 2.0*
B3 57.0 NE 0.4 7.1 -- 18.0 28.5 4.0*
B4 32.0 23.2 0.3 24.7 -- -- 6.5 0.5*
BS 15.7 9.0 - 15.5 -- -- -- 0.2*
B6 14.4 NB - 14.4* -- -- -- --

NOTES:
1. NE Indicates water not encountered within depth of boring.
2. -- Indicates stratum not encountered within depth of boring.
3. * Indicates depth of penetration into stratum.

HALEY &
ALDRICH
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i SITE COORDINATES: N43'40·Ja-W70"21·~7·
, N43'40'47-:W70"21 '32-

-~- "MAP FROM oaORt.lE'S $TRW ATlAS USA, 2000
~ FREEPORT. MAINE"

l .r.

WESTBROOK RMm'RONT
WE51BROOK, MAINE

PROJECT LOCUS

APPROX. SCALE: 1:25,000
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MAY 2001

FIGURE 1
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APPENDIX A

Logs of Borings
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-- TEST BORING REPORT
Boring No. B1

.
Project Westbrook Riverfront Westbrook, Maine File No. 27481-000
Client City ofWestbrook Sheet No. 1 of 4
Contractor Maine Test Borings, Inc. Start 16 April 2001

Anlsh 16 April 2001
Casing Sampler Banel Drilling Equipment and Procedures Driller M. Porter

Type HSA S Rig Make & Model: Bombardier H&ARep. B. Lawrence

Inside Diameter (in.) 2.5 1 3/8
Bit Type: CuuingHead Elevation
Drill Mud: . Datum

HammerWeight (lb. 140 - Casing: location SeePJan
Hammer FaD (in.) 30 - HoistlHammer: WiDchI Automatic Hammer

0""':' E i ~
IGr.IVeI Sand Field Test

~ Z.5 -- l!! VlSua).Msnualldentificaoon and Desaiptlon Ij ~ iCD ...... CD!i 0 CD III

= -d ti
CII

~--
l; I! III III : b,s

~
e.G is

~ (Densltylccnsisteney, color, GROUP NAME, max. p;utlcIe size", 8.5 8~ tf.{f S'& u 0
0. ~a: UII. j ~CD II CD

~
CII :::J

Q en en 015 enD -~ Cf.I stnJcture, odor. moisture, optional descriptions, geologic Interpretation) ;1.'# '#;1. ;1.;1. = 0 ll.. ~w...... ~ Q I-
~O

3 51 0.0 ML Medium daise, brown s;mdy Sll.T (MI.), DIpS 2mm, roots, moist 1030 60 R
7 3 2.0 0.6 8M '- -TOPSOIL- ./ 1520 25.,0 R
8 Medium dense, gray-brown silty SAND (SM), DIpS 4mm, mOISt
13

~=------------------- rss 'R2.5 Hard, brown gr.ay mOll1ed Sll.T (MI.), mps O.4mm, moist 5

5
13 52 5.0
15 24 7.0
20 6.0 CL Hard, browD gray moIt1c:d lean CLAY (CL), mps O.4mm, moist 5 95 N M M
23

~
~

i-1D

m4 S3 10.0 CL Stiff, mottled fPY brown Jean CLAY (CL), mps O.4mm, moist 5 95 N M M
6 24 12.0

~7 -MARINB DEPOSIT-
8

15
WOR, S4 15.0 CL Medium stiff, fPy lean CLAY (CL), mps O.4mm, freque.ui silt partiDp, 10 90 S M M

1 24 17.0 moist, wei
2
1

20
Water level Data Samoleldentification Well Diaaram SummarY

Date Time Elapsed Det lh eftJ to: 0 Open End Rod an RlserPipe Overburden (Un. ft.) 87.0
ilime (hr. Haltom Bottom [l1J &Hen

of Culnn nll-lnI" Water T Thin Walt Tube Q Falersancl Rock Cored (lin. ft.)
'U Undisturbed Sample m CutUn~. Samples 98
S Split Spoon - GnlUl

F3] Cancnta Boring No. BIG Geoprobe ~ Benton., s..1
AeldTesIs: Dilatancy: R-Rapld, 5-Slow, N-None ~~aa~~ty: _~:N:~:~Ic•• ~.~.~~e::~u,:, ~i:l~th V_V"N Hiohl.1 tJIN. .••• • ~.~Inh

'SPT-Sa ,In ..
d' II

Nftl., ,Bftll , Df th. lie..... -- ' .. a.bl..,.h h,,,_



.. Boring No• Bl
TEST BORING REPORT FileNo. 27481-000

Sheet No. 2 of 4

I
Gravel sandci-.. E .r.- Z.5 .~ I! a Visua).Manualldentification and Desaiption • I) E IE .- i' Q 6; l'! I) I!.:!

! I t 2:-
,

'8. fL
'au 'at is 8~ 8~

"iJ if.
Ij& ~-.

U) (Densitylconsisteney, color, GROUP NAME. max. particle size", ii:ii: :; g 'l j,
eD !~ ~ wit ~ sbUclure, odor. moisture. optional descriptions, geologic Interpretation) iti/. #.i/. #.';/. Q {!! ~a fI) fl)olJ :J Cf,)'

20
3 ss 20.0 a. Medium sliff. aray Jean CLAY (CL). mps 0.4mm. occasioaaJ fiDe s;md 5 95 s M M

2 24 22.0 CL paniDgs. wet
3 ,
5

25 MIMWaH 56 25.0 CL Soft, gray Jean CLAY (CL). DIpS 0.4mm, occasiooal silty fiDe SlIJId 595 S

WOH 24 27.0 seams, wet
2
3

30
WOH 57 30.0 ~~ gray SILT (MI.), mps O.4mm, wet, frequeat fiDe sand~__ 15 85 R

24 32.0
,.-~ i- - 40 '-'-WOH 30.5 Soft. gray sandy SR.T (ML). mps OAmm, wet 60 R

1
2

35 ~O[WaR S8 35.0 Soft, aray lean CLAY (CL). mps O.SDIID, wet N M M

WOR 24 37.0
WOR
WaH

40 pO(WOO 59 40.0 Soft, aray lean CLAY (CL). DIpS O.4mm. black streaks. wet, oc:casioDal N M M

WOH 24 42.0 fiDe SaDd padiDgs
WOH
WOH -MARINE DEPOSIT-

AW Rod Probe begins at 42.0 ft.

Depth 3OOJb. HlIDlDler
bJowsifl.

i 42.0 WOH
:2 45 43.0 WOH..

44.0 I

i
45.0 3
.c6.0 3
47.0 4
48.0 5
49.0 4
SO.O 5

!
51.0 5
52.0 4
53.0 4

·SPT. s.mplarlll_ perl'n. ....ulmllm lIarllela -.Ia dalMnlnad by dirK! ob.-vdon wllhln Iha 11mI..llona 01 NIIIIller .... Boring No. Bl
iii NOTE: Sollld.nUlle.Uon baed on ""u.I-m.nu.llMthod. of th. uses •• D,.ctlced .... H.I..... & Aldrldl Inc.

j
,

I
-I
)

j
J

I
:__ .1
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.. Boring No. B!

TEST BORING REPORT File No. 27481-OOQ.
Sheet No. 3 of 4

Gravel Sald
0"":' E :a B-. zoe ..... e VlSua~Manualldentification and Description Ii ~ I~ CD'"'" G)!t at G) j I !!

0/)

~ i15. u fi III Q
GJ III

i ~ E~
0

~-.
(/) (Density1conslstency. color. GROUP NAME, max. particle size-. uiL u~ ~~ J! a il c
U III ~ !~1llI

call
~ -4:! (/) s1ructUre, odor, moisture, optional desaiplions, geologic inteIpIetation) '$.'$. '$."#, '$.'$. C ~

III

0 0 00 w..... ::)
ii:

HiO

.
Depth 3Olllb. Hammer

blows/ft.
54.0 5
55.0 6
56.0 5
SI.O 6
58.0 5
59.0 6
60.0 6

55 61.0 5
62.0 7
63.0 7
64.0 8
65.0 7
66.0 9
67.0 7
68.0 9
69.0 7
70.0 9
71.0 8

60 72.0 10
73.0 10
74.0 9
75.0 11
76.0 11
77.0 11
78.0 11
79.0 11
80.0 11
81.0 12
82.0 13
83.0 13

65 84.0 11
85.0 10
86.0 75

Bottom of AW Rod Probe a187.0 ft.

70

-MARINE DBPOSlT-

~
J..

75
A!

i
I.SPT. s.mplublow8 per lin. ••..uImIInl pMIcIellD I. determined by dlnel ob•...,.lIon wlIhln Ihellmllellone of"""'eIzL I Boring No. B1

NOTE: SollldentilIcItIon blleel on v1IU11HnlnUIII method. of the uses •• nraclfced hv H.lev & Aldrlch Inc.



-.. Boring No. Bl
TEST BO~ING REPORT fileNo. 27481-000

Sheet No. 4 of 4
Gravel Said

O~ ~ = :&
'l8Ie 1&

..... ..... VlSuaI-ManualldentiflC8tion and Descriplion
!E..

ZJ;;
Gl!E..

a. e
~ G ~~ iGl'":" Ii: II) >- G :I i b iQ.~ 0.-5 Q UJ

B~i ~
Q UJ B~

c C .&: lJ

~o:: Eo. > C,) (DensityIcDnslstency, CXlIor, GROUP NAME, max. particle size", ii:ii: ! j iallD
~

Gl .....
~ iii!5. UJ struelUre, odor, moistUre, optional descriptions, gecIogic Interpretation) t:"#. "#."#. ~"#.(I) rl)elf (1)0 ::::I C Q.

80 ·MARJNB DBPOSlT- ,
;

:

,

1-85

Probable top of GJaciaI Tm at 86.1 ft.

87.0 Bottom of ExplmatiOD at 87.0 ft.

·SPT. 8amplerbl_ per a In. OOMuIIIlum pAItIcIe lID I' deUrmlned by d1NCt obH",.lIon withIn Ihe UmILIllDIII of I_pIli'81ze. I Boring No. Bl
NOTE: SolIId.ntJlcdlon baaed an vIalllll-m.n.... lIIIIhod. of the uses I • ..l'llCtIeed bv HII- & Aldrlch Inc.

o
i..



.. TEST BORING REPORT
Boring No. B2

.
Project Westbrook Riverfront Westbrook. Maine File No. 27481-000

Client City of Westbrook Sheet No. 1 of 4
Contractor Maine Test Borings, Inc. Start 13 April 2001

Finish 13 April 2001
casing Sampler Barrel Dnlling Equipment and Procedures Driller M. Porter

Type HSA S Rig Make &ModeJ: Bombardier H&ARep. B.Lawrencc

Inside Diameter (in.) 2.5 1 3/8
Bit Type: CuaingHead Elevation
Drill Mud: Datum

HammerWeight (lb. 140 - Casing: Location See Plan
Hammer Fall (in.) 30 . HoistlHammer: W'mchI Automatic Hammer

0":' E = .8 GnlYel sand FI8Id Test

~ z.s
GI~ ~ Q. E VlSuBI-Manualldentification and Description G

I~
III

II ...... GI
~ ~.!!! C 8i e • III

~fi,= au }~ l! !~ E CD 0 ~ co (Densitylccnsistency, color, GROUP NAME, max. particle size", 3 c: tJ~ .l!J '5Q. u uiL ii:iL iI <::
CD 0. 1110: III CD

~
CD":' .!! ::I .!!! 1:c (I) (l)e!S 00 -c: co strucIUle, odor, moisture, opUonal desalplions, geologic intelpietalion) ;1.;1. ;I.:/. #.';J: - 0w...... :::> a ~ 0- co

t
2 51 0.0 SM Loose, brown silty SAND (SM). mps 2mm. roou. moist 1560 25 R
4 18 2.0 0.6 ML .......... -TOPSOIL- /' 2080 R
4 Loose, gray Sll.T with saDd (MI.). DIpS O.4mm, moist, roots
8

-MARINE DEPOSIT·

s
2 S2 S.O CL Medium stiff, gray leaD CLAY (CL). DIpS O.4mm, DlOist 10 90 S M M
4 24 7.0
6 CL~--------------------- - - -

20 SO 'S "it I-
M
- -6.0 Stiff, olive Jean CLAY with S3Dd, DIpS OAmm, frequeDt fiae sand seams,

4 moist

~
~

10
m2 83 10.0 CL Medium stiff, olive leaD CLAY, DIpS 0.4mm. freqaeat fiae IIIld pardngs, 10 90 S M M

2 24 12.0
~

moist. wet
3
3 -MARINB DEPOSIT-

'SM"~------------------- f:;s R14.0 Medium dc:nse, browD gray silly SAND (5M), mps 4mm. wet ~O 40 35

15
1 54 IS.0
2 20 17.0 'sP:-~-------------------- ~ '- I-

85 10
,- ,-

15.5 Medium deme, brown poorly paded SAND with silt (SP-SM). lOpS 5 R
18 SM 2mm, wet
13

-MARINE DEPOSIT-

~i..
i

. 'XI

Water Level Data SarnD~ldentification Well Diaaram SummsN

I Date lime Elapsed De~ ttl (ft.) to: 0 Open End Rod ITD RIs«Plpe Overburden (lin. ft.) 96.0
!Time (hr. 80Ullnl Bottom em SCteen

'"c..... dI H..... Water T Thin WaH Tube Q FUIIWS8nd Rod< Cored (lin. ft.)
U Undisturbed Sample m Culling. Samples 95-GroutI S SpliiSpoon Ul Boring No.conctete B2G Gl!lOprobe ~ BenlDnlte Selll

Field Tests: Dilatancy: ~:~apjd, S-5low, N-None ~Ias!?ly: .~N~~~~~C'I ~r~' M:~~lum. ~~~th. • JlW_ •••• H.l-linh -
'SPT • SIImnl.. bIrNoII ....r A In ..

NfttA~ ~nll ,uses •• ' hv ....1...... AI".I~1o Ine..I
I

.. -.J

: I
-3

J
:]

]

:1
rJ



-',.. BortngNo. B2

TEST BORING RE~ORT FileNo. 27481-000
Sh8elNo. 2 of 4

Gravel SaId
0--:- E i 1i -, T...- zc - I! Visual-Manualldentiflcalion and Description ~~ ~ i~ ~ .e. a • [ lit

.!u I! til
II) b

0.5
m

~~
W 8"2 til til :;

i fi: D.. C w (Densily/alnslsten, coler, GROUP NAME, max. p;utide sIz.e-.
m c:: .5.5 c .c '0 a

~« ED.
I U 8u: O::!: u.u. 11 1: I,lD lIIIlD we. W strudUre, odor, moisture, optional descriptions, geologic inteIpretaIion) 'i!~ ';1.';1. "$.';1. .!!!a en 0~ (1)0 ::;) Il. W

20 3 ss 20.0 sp. Medium stiff, olive SR.T with SlIIIcI (MI.), mps 0.4mm, wet 20 80 R

2 24 22.0 SM

S irk--------------------.- .-
4 21.2 Loo5c, olive silt)' SAND (SM), mps, 2mJD. wet 10 70 20 R

25-

WOR 56 25.S SP Very loose, pay poody graded SAND (SP), wet. DIps 3/4· ~O 550 30 5
1 10 27.S
3 -MARINB DEPOSIT~

6

30 "--~------------------- - - ~ ...- .-
1 57 30.0 30.0 Soft. gray lean CLAY (CL). IIIp5 0.4mm. with black streaks. wet. ~OO N M

WOH 24 32.0 oc:casicmal fiDe sand panings

1
2

35
WOR sa 35.0 CL Soft, gray leaD CLAY (CL). IIIp5 0.4mm, wet ~OO S M M

WOR 24 37.0
WOK ·MARJNB DEPOSIT·

1

40
WOR 59 40.0 CL Soft, pay lean CLAY (CL). IIIp5 0.4mm. with black slRa1cs, wet, ~Q( S M M

WOH 24 42.0 occasioual silt seams
WOH
WOH

BcgiD AW rod probe at 42.0 ft.

Depth 3OOIb. Hammec
blows/ft.

i 42.0 WOH
:I 45 43.0 I..

44.0 2

~
4S.0 3
46.0 3

I 47.0 4
48.0 3
49.0 3
SO.O 4

l' S1.0 4
52.0 4
S3.0 3

·SPT. SImpler111_pw I.n. MMllllImUm pMIcll 'In II dIterrnhMd.., dlred obHIVlIlIon wtlhln .... Umlmllonl of umpIer ,Ize. BortngNo. B2
NOTE: SoIlld.ntHlcdon baed an vl,ulknlnull methocJ, or ttl. uses •• aracUced bv HIIIV &Aldrich lne.
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! .. TEST BORING REPORT. .

Boring No. B2
File No. 27481.()()()
Sheet No. 3 of 4

"1

~l

.1

]

:1
'.J

]

J

;;

i..

50

55

60

65

75

O~ E '8. :s VISual-Manual Identification and DeScriptionz.s II~ e EII .... CIl Q lh
~

'D. u 'D.£i ai& Eo.. ~~
CI) (DensltyJconslsteney, color, GROUP NAME, max. paltide size",

~
0lOG! CI) stnJcIUre, odor, moiSture, oplionaI descriptions. geologic interpretation)

(/) mall me -=w .... :)

Dcplh 300Jb. Hammer
blowslft.

I 54.0 3
55.0 4
56.0 4
SI.O 4
58.0 5
59.0 5
60.0 7
61.0 6
62.0 7
63.0 6
64.0 7
65.0 9
66.0 9
67.0 7
68.0 7
69.0 6
70.0 7
71.0 8
72.0 6
73.0 8
74.0 8
75.0 9
76.0 9
77.0 9
78.0 8
79.0 9
80.0 10
81.0 10
82.0 9
83.0 9
84.0 9
85.0 12
86.0 11
87.0 11
88.0 11
89.0 11
90.0 10
91.0 12
92.0 10
93.0 13
94.0 23
95.0 165

BoIIolIl of AW Rod Probe at 96.0 ft.

-MARINE DEPOSIT·

,
i
I

.--.J
'spy. Samplerblowa perlin. "lIuJmtlm putIcIe aID II dltennlnH by d,_t oMWVlllon within lha IlmltatlClllI of Ampl.ralD,

NOTE: 8ollld.ntlncaUOn biRd on vl.ulkrHlnull method. or the uses •• llractlced Iw HII.., & Aldrich Inc.
l Boring No. B2
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TEST BORING REPORT rile No. 27481-000.
Sheet No. 4 Of 4

Gr.W!I Sard
.'

E = :8
'IBII] II!.! (0"":' ..... Visual-Manual Identification and Description

i~ i~
ZoE

CDE
l! c.

i II.-:- l CD I! II
.. i f £ia f:! !t -u Q.=

~"":'
III r:: o i ~ CIt

~
c.. Ec. U) (DensityJconslstency. eelor, GROUP NAME, max. particle size.., 8u: u:e ii:ii: g i r::
~a:

~
0 !CD alCD

wE. II' structure, odor, moIa1Ure, optional descriptions, geologic Interpretation) ##. #.# #'# 0 ~ iL ;a (I) 0011 tnC :J I

80 . ,

85 -MARINE DEPOSIT-

80

95 94.8 Probable Top of Glacial Till at 94.8 It.

._.... ............... ....... -_ ..............-.....-......-.._..---_......._-............-.._..... _.._-_.--_......--_ ......--_... ..- _.. ..- _... ... ......-- ... -_.... ..--
96.0 BoUam of Ezplozadm at 96.0 ft.

'SPT. a.mplwtll_ pw lIn. "Mulmum pMIc11 el.. l, d_Il'IIIMCI by d1rwce ob8lrvlUon wllllin Ibe Ilml\lltlona of .,mpl.r alzl. Boring No. B2
NOl&: 80111dentJtlcatlon baud on wUll-mlnuel methode of the uses .......ctlctd bv Halev &Aldrich. Inc:. I

o
i..



B3

B3

25 75 R

25 75 R

R

101080 R

102070 R

SummarY

Boring No.

Overburden (lin. fl) 57.0
Rock Cored (lin. ft.)
Samples 75

Well Dlanram
[[l] Riser Pipe
[ID Senen
{§] FHter Sand
m Culllngs
_ Groul

f3] ConCfllte Boring No.
~ Bentonite Slllll

_••i. ••- .._~ I hu ~.I"" .~ ,Ineo

SarnDleldentificat~n

o Open End Rod

T Thin Wall Tube

U Undisturbed Sample

S Splil Spoon
G Geoprobe

TEST BORING REPORT

Visual-Manual Identification and Description

(Densitylconsistency, color. GROUP NAME, max. particle size",
structure, odor. moisture, opllonal desaiptions, geologic Interpletalion)

, .......11 ftn •••• _.

ML Soft. gray SILT with sand (MI.), mps O.4mm, wel

ML IU...cinon stiff, brown SILTwith saud (MI.), mps 2DmI, moist
0.4 ML -TOPSOJL.

MedilDD stiff. brown SILT with sand (ML), mps 2DmI, moisl
-FILL-

Dilatancy:

0.0
2.0

·SPT.

Ti
Elapsed De[ th (ft.lto:

Ime h-: Bottom Bottom
[rime (hr. for Ca.lnn -.I ...""_ Water

1 SI
2 6
5
9

Date

Reid Tests:

Project Westbrook Riverfront Westbrook. Maine
Client City ofWestbrook
Contractor Maine Test Borings, Inc.

5
3 S2 5.0 ML Medium stiff, gray SILT with sand (MI.), organics. roots. wet, brick
3 8 7.0 fragmCZll, mps 2mm.
3
2

Q

§ 7.5

~
10 ~WOR 83 10.0 ML Soft, gray SILT with saud (MI.), mps 0.4mm. wet

WOH 24 12.0
~WOH -MAlUNE DEPOSIT-

WOH

~

ic
o

Water Level Data

Type

Ins~e Diameter (in,)

HammerWeight (lb.

Hammer Fall (in.)

15 WOR S4 15.0
WOH 18 17.0

1
3

2D

..-j

l
'-_.'J

I
/I

'. f

~-l

--']

rl

]
-]

]
'-1
c,r

'1
;,~ ._1

'I
..1

't
._-.1

-J

]
:0

I
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....1 il
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J
i
~
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... BortngNo. B3

TEST BORI~GREPORT File No. 27481-000. SheeiNo. 2 of 3

B Gravel !>aid
d~ ...... E i VlSua~anualldentification and Description""":' zg

GIs.
t!

~ I !
II E Ie. 0 GI f!.2

~..9!u .!! ~ ! ! 2:- £i
0..5 ~i 'at fi:

Do Gl C CI) (Densitylconsisteney. color. GROUP NAME, max. particle size", I ';l ~
~a: ED.

i ;; ...... u uii: u:::i1 Ii: Ii: J !:GI IlIGI ws. C/) stnJcture. odor, moistunl. optional desa1p1lons, geologic interpretalion) '$.'$. #.'$. ';J:'$. ..
c (I) Wall rna ~ 6 it

20 WOR. 55 20.0 ML Soft, rPY SILT with saud (MI.), mps O.4mm, wet, Iigtit blOwn saud 25 75 R

WOH 18 22.0 seam at boUom
WOH

4 -MARINE DBPOSIT- I

.

25
1 86 25.0 ~

~ rPY SILT with saud (MI.), mps O.4Jmu,w~_____ 25 75 R

2 24 27.0 2S.S CL Medium stiff, rPY lean CLAY (CL), mps O.4mm, wet 595 s M M

3
4 -MARINE DEPOSIT-

i

30 1MWOR. 51 30.0 Soft. gray lean CLAY (CL), tapS O.OSmm, black streaks ~O( N M

WOR. 24 32.0
WOR.

3
Begin AW Rod Probe at 32.0 ft.

Depth 3OOlb. Hammer
blows/ft.

32.0 3

35 33.0 S
34.0 6
35.0 7
36.0 9
37.0 8
38.0 8
39.0 10
40.0 10
41.0 11
42.0 11
43.0 11
44.0 12

40 4S.0 13
46.0 14
47.0 13
48.0 16
49.0 16
SO.O 19
51.0 19
52.0 21
53.0 30
54.0 48

~ 55.0 55
i 45 56.0 47..
8! Bottom of AW Rod Probe at 57.0 ft.

I
I

I·SPT. SlImpl...b1_"a In. -lialmulll fldell "Ie Is RMrmInM by dl_l ob..lYdon wIlbln 1h11lmle.lIonl or .."'....r... Boring No. B3
NOTE: 80111denUlicatlon baHd on vtau.l-m.nUlllMIhoda of the uses II Dl'lctlced hv H..... & Aldrich Inc.



.. TEST BORING REPORT
Bortng No. B3
File No. 27481-000
Sheet No. 3 of 3

.SPT. SaIIlpler b1_ per • In. OOMulmvm ,.,ucle _ID I_ delermlllH~ dlKt 0"'__.0" wllIIl" 1II.llmlte.ON of eunpler elP. T B rI N B3
NOlE: Sollld.ntlncalIon 1III.1d on vllu.loftlIInu.1 mathocla or til. uses II nractlc.d IN Hal- & Aldrlch Inc. long o.

IGti Mli Sand

Probable -GLACIAL TILL DEPOSlT-

-MARINE DBPOSlT-

VlSual-Manualldentification and Description

(Density/consistency, color. GROUP NAME, max. particle size".
titrUdUrB, odor. moisture, optional desaiplions, geologic InterplUllion)

CL

Sl.O .•••. BOtiOiD·ofEiPiODiiOiiatS'i~cYft.· .................••..........................

1--_1-
1
1-11-11-1,__1--1- I- 1-- ,-

53.0 CwJ&e in soil deDsity at -53.0 ft.

65

50
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.. TEST BORING REPORT
Boring No. B4

84

~o 1050 30

2050

SummarY

5 ~5 15 ~25=~40~1-_ t- 4- -to -l
110303525

Overburden (lin. ft.) 32.0
Rock Cored (lin. ft.)

Samples 75

Well Djaaram
ITIJ Riser Pipe
em SCflHIn
[ill Fil.rSandm Cutting.
_ Grout

M.J Cona'8tlI Boring No.
~ Bentollile seal

SamDleldentification

o Open End Rod

T Thin Wall Tube

U Undisturbed Sample

S Split Spoon
G Geoprobe

..

-FIlL-

Note: EDaluntered cobbles from 8.G-10.0 ft. while augeriDg.

Loose. pay-brown SAND, 10" bricthDiscd1aJltA!S fiJI, 20" ash
(black), wet

Medium deDse, dark brown to white SO" ash, 20" medium saDd, 20"
fiDe saod.l0" brickllllisOOllIJII'OIIS, mps 314in., Moist

-FILL-

ML stiff, dark blown saT with SlJId (ML), moist, roots
0.3 I SP -TOPSOIL-

Loose, ligbt brown poorly graded SAND (SP), mps 1.25in., moist

~~,~m~~(~ _
10.5 Loose, lightbrowJI sDty~ (SM), DIpS 4mm, wet, occasioDal1ldck

fragmeats
Nole:: NumllnlllS obsbuctiom to U.O ft.

I i I VlSual-Manualldentilication and Desaiption
C ~ v._ -> ~ (Densitylconsistency, color, GROUP NAME, max. particle size",
;t J!! 2 v. strue:lUre, odor, moisture, opllona1 desaiptions, geologic Interpletation)
;;> w .... ;:)

Dilatancy: R-~apld. ~~. N·None
t-LOW. ~.i.I;';h

S'" .~v1......;,

0.0
2.0

Water level Data

0745 0 30.0 32.0 23.2

Ti
Elapsed Det th eft.) to:

Ime Ir:. Boltom BoItDm
1,II11e (hr. 1,,-r.as/nn til WnI.. Waler

1 81
3 16
5
16

Field Tesls:

Date

4112101

15
1 54 15.0

WOH 24 17.0

I 1
I

I

Project Westbrook Riverfront Westbrook, Maine
Client City of Westbrook
Contractor Maine Test Borings, Inc.

.~

Type

Inside Diameter (in.)

HammerWeight (lb.

Hammer Fall (in.)

,..5
4 52 5.0
3 6 7.0
17
18

~
i!i

10 ~1 S3 10.0
2 12 12.0

~S
4

File No. 27481-000
Sheet No. 1 of 2
Start 13 April 2001

1- ~-___,._-_.,--__,.----------------1Finish 13 April 2001

1- -+...:c.=8SI:.:.·n;.::94-s-am....;p;...le-r+--B-a-rre-'+---D-ri-Uin-=9;...E-q.:...u.:..ipm_e_nt_a_n_d_P_roced__U_Fe_S ---I Driller M. Poner
USA S Rig Make & Model: Bombardier H&A Rep. B. Lawrence

Bit Type: CutOng Head Elevation
2.5 1 3/8 Drill Mud: ' Datum

140 - Casing: Location Sec Plan

30 - HoistlHammer: W"mch/ Automatic Hammer

1
;'-1
t

-j

~-l

:"1

:"1
; .. /

~'-1

:J

'1
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,J
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"1
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.J
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I I.J
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.. Boring No. B4

rEST BORING REPORT File No. 2,7481'()()()
Sheet No. 2 of 2

!GrINe SaId
0"':' E 'i B '18K Ill!- Z.E II~ I!! Visual-Manual Identification and Description

I~ it !!!. II ....

~ Q ~ j~
III b iad !K CI GI

! ti.t fi: II) (DensityIconslSIency, color, GROUP NAME, max. paftidll size-, a i c:: c:: "iJ
e lll

! i; .... 0 O::E ii:U:: ~ jIII (liD:: (1111 CIJ structwe. odor. moisture, optional desaiplions. geologic interpretation)
., ~

.!!!
C rIJ rlJCIlI me jjjl5 ~

'#.~ ';/.';/. ';/.';/. 6 t! Q.

20
4 55 20.0 ML Medium stiff, black Sll.T(orpnIe)(ML), orcasionaJ brick particles, DIpS 30 20 50

2 6 22.0 1.25m.
4 ,
S -FILL- I

,
,

25 WOK 56 25.0 25.0 CL Soft. gray Je3Il CLAY (CL). DIpS O.OSmm, wet ~()( s M M ,
WOH 24 27.0 ;

WOH -MARINE DBPOSlT-
2

30
WOK ~ 30.0 CL Soft. gray lean CLAY (CL). DIpS 0.4mm. fRqueal silty ftac sand seams 15 85 S M M

1 24 32.0
2
10 ~~, gray-pOijrly paded SAND with silt (SP-SM>. mps O.41Dl11. we- -- ,..... f- l- t-- -

31.5
8M . cIeDsc. gray poorly graded SAND (SP). 2 pk:ces of graveli 10 60 30

31.8 'sp of~DIpS 1.15iD.!-=-
-GLACIALTILL-

32.0 Bottom JExpTontion at 32.0 ft.
Nord'asal

i:::I..
Z
C!

I
I
I'aPT -Sampler11I_per lin. "Mllldmum pwtIcio m. 10 doltmdnecl~ dlNel obMrY.1Iotl within th.lImItallon, of umplwalH. Boring No. B4
$! NOTE: Soli ldiontHledan b..1Id on ",.....manu.1 meth0d8 of Ul. uses •• nrlll:t1ced .... H..... & Aldrich Inc.0



.. TEST BORING REPORT
Boring No. B5

.

Project Westbrook Riverfront Westbrook, Maine File No. 21481-000
Client City of Westbrook Sheet No. I of I
Contractor Maine Test Borings, Inc. Start 11 April 2001

Finish 11 April 2001
Casing Sampler Barrel DriUing Equipment and Procedures Driller M. Porter

Type S Rig Make & Model: Monteyrrripod H&ARep. B. Lawrence

Inside Diameter (in.) 1 3/8
Bit Type: Elevation
Drill Mud: Datum

HammerWeight (lb. 140 - Casing: Location See Plan
Hammer Fall (in.) 30 - HoistIHammer: Cat-Head! Dougbnut Hammer

0"":- E or :8 Gravel Sand Field Test
"':" zs ..... I! a. Visual-Manualldentification and Description

~~ it i£ IDE E I)
lD~ a lD >0 l! I) lD : ~i5 'Q.g 'i5.5

10 0 co IO-a
.~ i5 c: c:-;; co (DensityJconslstenc:y, ccIor, GROUP NAME, max. particle Size", l! c: o lD c: c:

J!I aa. ~o: Ea.
~

0 oiL o::E iLiL i C0 0.. allD CP ..... S :::J
C CI) CD all wO -~ co structure, odor, moisture, optional descripIIons, geologic intelprelalion) ';I!. ';I!. ';I!.~ ~';I!. i5 ~ - :w ..... ::) no CQ

0
2 SI 0.0 SM Loose, brown silty SAND wilh gr.tvd (SM), moist. DIPS 1.25m. ~ ~O 40 1015
2 4 2.0
4
7

S S2 2.0 5P- Very dcDse, gr.ty brown poorly gnded SAND (SP-SM), moUt, DIpS 1 in. 10 30 30 20 10
I 7 10 4.0 8M

6S -FILL-
17

14 S3 4.0 ML Deme, gray brown sandy SILT (MI.). moist. mps lin. 10 ~O 10 10 60
20 10 6.0

5 10 -FILL-
9

7 S4 6.0 ML Stiff, gr.ty brown SILT with ADd (MI.), mps 1/2". moist 10 20 70 R
8 16 8.0 6.S "SM~-------------------- I-

5 80 15
,- -Medium deDse, brown silty SAND (SM), moist, mps 2mm.

8
9 ;6 SS 8.0 SP Medium deDsc, brown poorly graded SAND with gravel (SP), DIpS ~ 25 25
9 2 10.0 1.25iD... moist
6
7

m
10

10 56 10.0 SP Medium &me, browD poorly graded SAND (SP), DIpS lSUIID, wet ~ 35 30 5
10 6 12.0

~9 -FILL-
9

2S 51 12.0 SP S7A;Deme, gray-black poorly graded SAND (SP). wet, mpslm.,
12 24 14.0 dIemical odor
20
13

~~-------------------- - - I- - ,- -
13.7 S7B: DelIse. gray silty SAND (SM), wet, DIpS 2mm, root fibers 85 15

IS S8 14.0 ML
IS 3 16.0 -FILL- 15 ~o 15 40 20

15 33 DeDsc, gray sDty SAND (MI.), brick, Pass fi3gments. wet, mps 1.2Sin.
501.2 IS.S SP- 4: gray browD poorly graded SAND wilh sUt and gr.tvcl (SP-5M) '" 1""" 'v

~ m 125m.
15.7 -GLACIAL 11LL-

BoIrom of Exploration at IS.7 ft.
Refusal

-
j..

Water Level Data SamDleldentification Well Diaaram SummarY

Date Time Elapsed DeJ Ih (ft.) to: 0 Open End Rod an Riser Pipe Overburden (lin. ft.) IS.7
Inme(hr. Bollom BllItom [][] Screen

Iof Caslna .". H..... Water T Thin Wall Tube ~ FUlersand Rock Cored (lin. ft.)..
4/17/01 0920 0.15 . 13.0 9.0 U Undisturbed Sample m Cuttings Samples 8S

S Spilt Spoon - Grout
f2J Conctllle Boring No. BSG Geoprobe ~ Bentonite SUI

Field Tests: Dilatancy: ~~~~_d,..~I~, N~~~h Plaslicity: N-Nonplastlc, L-Low, M-Medium. ~-High
• N.NnnA '1.1 nJW ••• ..' !.Hilih. V-VAN Hinh

'SPT • s,nnlll.r bllWOill Der 6 In. ••U.vIPll.I'" .._.It. lila d.....nnlnlld bv dlrlld_1I I IIrllll<..... Nn'.! Soli I.manual Ihv W....... & .4ldrlt!:h. Ine.
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.. TeST BORING REPORT
Boring No. 86

;i Project Westbrook Rivedront Westbrook, Maine
Client City of Westbrook
Conbaclor Maine Test Borings, Inc.

O~ E .r= :8 Gravel sand FIeld Test
zc

lD~ I! 1i. E VISual-Manual Identification and Desaiption
I e

~~ illD~ 0 CP
-d "ii.S .!!! Q ~ ali e I b ,

~
D. lD 0 CI) oJii ~ ~

~Eo: Eo.
~

'>
.~

(DensityJconsislency, color, GROUP NAME, max. particle size", UUo 8~ ii:U: glIJ ~~
lD-:- strudlJre, odor. moisture, optional desaiptions, geOlogic Inlerpretation) '#'# '#'# ell

0 -¢: #'# 5~0C!O w~ :;) ii: 0

sw ....... BilulOinoas Ccmc:rete / 5 ~D 125 25 20 5
0.2 MediwD deusc, Iigbl browD well graded SAND (SW). moist, mps I.15m.

-FILL-

B6

202525

1515

Summarv

Location See Plan

Elevation
Datum

Overburden (lin. ft.) 14.4
Rock Cored (lin. ft.)

Samples 3S

Well Diaaram
aD Riser Pipe
[lO Screen
[ill FllerSBndm Cutung._ Grout

rn CDlla.t1l Boring No.
~ Bentonlle 51181

Plasticity: N:N~~~~\r~ ..~~~ium, I-I~;..~~~h v.
Ihvd

Ibv HatRV & Aldrich. Ine.

o Open End Rod

T Thin wall Tube

U Unclisturtled Sample

S Split Spoon
G Geoprobe

Drilling Equipment and Procedures

Rig Make &Model: Bcmbardier

Bit Type: Culling Head
Drill Mud:
Casing:
HoisUHammer: Wincb/ Automatic Hammer

Barrel

-FILL-

Loose, browD gray silty SAND, 10% ash. 10% cinders, moist

Loose, gray to blade SAND, 30% ash. 20% brick, 20%
c:iDdmllIIbceIllDeOlJS fill materials. wet

Auger Jefusal at 14.4 ft.
Boaou1 ofBIploration at 14.4 ft.

SamDleldentification

14.4

Casing Sampler

HSA S

2.5 13/8

140

30

81 O.S
6 2.S

Water Level Data

Note: , h ....rt nn

Dilatancy: R-Rapld, S-Slow. N-None
I .1 nw ••• ~., I-U-linh

'~P1 .. S8mlllllr b!.....A..... & In "UA1dmum .....tH. Slzll

Ti
Elapsed Det th (ft.) to:

Ime n Bottom Bollom
Ime (hr. Or C••lnn ..Au..... Water

3
6
7
7

Date

Field Tests:

5
2 52 5.0
3 6 7.0
S
S

~
ai

10 ~1 53 10.0
1 12 12.0

~7
11

Type

Inside Diameter (in.)

HammerWeight (lb.

Hammer Fall (in.)

.... "}

I
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"1
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:-1
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•.1
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REPORT ON
SUBSURFACE AND FOUNDATION INVESTIGATION
WESTBROOK RIVERFRONT
PRESUMPSCOT RIVER
WESTBROOK, MAINE

by

Baley & Aldrich, Inc.
South Portland, Maine

for

City of Westbrook
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File No. 27481-001
JuIy2002





'"""i i
; 1

~1

. )

"'j
" 1

HALEY &
ALDRICH

23 July 2002
File No. 27481-001

City of Westbropk
Westbrook City Hall
2 York Street
Westbrook, Maine 04092

UNDERGROUND
ENGINBIlRlNG &
ENVIRONMENTAL
SOLUI10NS

Haley & Aldrich, Inc.
500 SouthBorough Drive
Suite 10
South Portland, ME 04106-6935
Tel: 207.772.5439
Fax: 207.871.5999
www.HaleyAldrich.com

Attention:

Subject:

Mr. Matthew Eddy

Westbrook Riverfront
Presumpscot River
Westbrook, Maine

~"1
..J

.J

OlFICES

Boston
Massachusetts

Cleveland
Ohio

Dayton
Ohio

Denver
Colomdo

Detroit
Michigan

Hartford
Connecticut

Los Angeles
Ollifornia

Manchester
New HAmpshire

Newark
New Jersey

Rochester
New York

San Diego
California

Tucson
Arizona

Ladies and Gentlemen:

This report presents the results ofour subsurface and foundation investigation for the
propoSed Westbrook Riverfront project in Westbrook, Maine. This work was completed in
accordance with our proposal dated 11 June 2002.

In summary, it is our opinion that the buildings, retaining wall and boardwalk structure can
be supported on conventional spread footings bearing on a minimum·of two reet of compacted
structural fill placed after excavation of the existing fill. In addition, earth supported slabs­
on-grade may be used for the ground floors. Specific recommendations for foundation
design, slope protection and construction considerations are presented below.

INTRODUCTION

The Riverfront Project is located along the Presumpscot River in Westbrook, as shown on
Figure I, Project Locus. This portion of the project consists of a boardwalk along the river
from approximately Bridge Street to Ash Street, riverbank protection and seasonal retail
buildings. The existing riverbank slopes vary from approximately 1.5 horizontal to 1 vertical
(1.5:1) to 2:1. The slopes are presently covered with various sizes of riprap, vegetation and
other materials. The proposed area for retail buildings presently consists of bituminous paved
parking and roadway. The boardwalk will consist of marine grade wood decking supported
on a concrete retaining wall and individual footings. The retail buildings will consist of two­
story wood-framed buildings with ground floors at approximately El. 56. Ground surface
elevations along this portion of the river vary from approximately El. 40 at the river's edge to
E1. 56 at the top of the riverbank. Elevations in this report are in feet and referenced to
National Geodetic Vertical Datum (NGVD).

Washington
"; District ofColumbia
I

'_...: Prllffrfl 0" myr1ft1 ptlptr.



City of Westbrook
23 July 2002
Page 2

SUBSURFACE EXPLORATIONS

Recent Explorations

Maine Test Borings, Inc. (MTB) of Brewer, Maine drilled 8 borings, BIOI to BIOS, at
locations shown on Figure 2, Site and Subsurface Exploration Plan during 8 and 9 July 2002.
MTB drilled the borings to depths below ground surface varying from 2.0 to 25.0 ft. Boring
Bl07 was tenninated at a depth of 2 ft. when an active electric cable was encountered. Haley
& Aldrich monitored the borings and prepared the logs included in Appendix A. Table I
summarizes ~e results of borings. '\

i

Borings were drilled using 2.5-in. diameter hollow stem augers. Soil samples were typically
obtained at 5-ft. intervals in the borings. Standard Penetration Resistance (N) was measured
at each sample interval in accordance with ASTM test designation D 1586.

Previous Explorations

During the period 13 to 17 April MTB drilled 2 borings, B4 and BS, at locations shown on
Figure 2. MTB drilled the borings to depths below ground surface varying from 15.7 ft. to
32.0 ft. Haley & Aldrich monitored the borings and prepared the logs included in Appendix
B. Results are summarized in Table I.

Boring B4 was drilled using 2.5-in. diameter hollow stem augers. Soil samples were typically
obtained at 5-ft. intervals in the boring. Boring B5 was drilled using portable equipment and
continuously driving a sampler in the open hole. Standard Penetration Resistance (N) was
measured at each sample interval in accordance with ASTM test designation D 1,586.

Haley & Aldrich determined the locations of borings by pacing from existing site features.

The boring logs and related information depict subsurface conditions and water levels only at
their specific locations at the time indicated on the logs. Soil conditions at other locations
may differ from conditions at these locations. Also, the passage of time may result in a
change in groundwater conditions at exploration locations.

SUBSURFACE CONDmONS : 'I
! I
: f.,.

The borings encountered four principal soil units at the site: fill, alluvial deposit, marine
deposit and glacial till. Encountered thickness and generalized descriptions of the soil units
are presented below in order of increasing depth below groundsurface,:,.. i
FiB - Fill consists of loose to dense, gray to brown well-graded SAND (SW); to sandy Sll..T
(ML); to silty SAND (SM); to poorly graded SAND (SP), with various amounts of ash,

I
\

•. ~I
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City of Westbrook
23 July 2002
Page 3

bricks, cinders, wood and oversized particles. Encountered thickness varied from 8.5 ft. to
25.0 ft.

Alluvial Deposit - The alluvial deposit consists of soft to medium stiff, gray brown to olive
gray, sandy Sll..T (ML) to elastic SILT (MH) with gravel and organics. Encountered
thickness varied from 1.5 ft. to greater than 6.5 ft.

Marine Deposit - The marine deposit consists of sub-strata of loose to medium dense, silty
SAND (SM), sandy Sll..T (ML) and lean CLAY (CL). The encountered. thickness of marine
deposit varied from 6.8 ft. to greater than 16.5 ft.

GJaclaI Till - Glacial till consists ofdense, gray brown poorly graded SAND (SP) with
oversized particles. Borings penetrated approximately 0.2 ft. into the glacial till.

The borings encountered water at depths below ground surface varying from 9.0 ft. to 25.0
ft. Observations of water were made over a relatively short period of time and may not
represent the stabilized groundwater level. In addition, water levels will vary with season,
temperature, precipitation, water level in the Presumpscot River and construction activity in
the area. Therefore, water levels during and following construction will vary from those
measured in the borings.

RECOMMENDATIONS FOR FOUNDATION DESIGN

Recommended Foundation Type

The fill encountered in the borings did not contain significant quantities of soft, compressible
or organic materials. Based on the depth of fill and the nominal building and boardwalk
loads, we anticipate that supporting the building and boardwalk foundations within the fill
layer would be acceptable. However, due to the uncontrolled nature of the fill, unpredictable
settlement may occur if the fill contains large quantities of organic or decomposable material
or void producing objects. These conditions were not disclosed in the borings. Therefore,
we recommend that the buildings and boardwalk structures be supported on spread or
continuous footings bearing on a minimum of2 ft. of compacted structural fill placed after
removal of the existing fill.

Footings may be proportioned for an allowable bearing stress equal to 700 lbs. per sq. ft.
multiplied by the least lateral dimension of the footing in ft. up to a maximum of2,000 lbs.
per sq. ft. All footings should be at least 2 ft. wide.

Exterior footings should be founded a minimum of 4.5 ft. below the lowest adjacent ground
surface exposed to freezing. Interior footings may be founded a minimum of 1.5 ft. below
the ground floor slab.
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Compacted structural fill supporting footings should extend laterally from the footings to at
least the limits defined by 1 horizontal to 1 vertical lines sloped outward and downward from
the bottom edges of the footings.

The concrete retaining wall may be supported on a continuous footing bearing on a minimum
of 2 ft. of compacted structural fill placed after removal of existing fill. The footing may be
proportioned for an allowable bearing stress equal to 700 Ibs. per sq. ft. multiplied by the
least lateral dimension of the footing in ft. up to a maximum of2.000 Ibs. per sq. ft. The
footing should be at least 2 ft. wide. The resultant of all forces should fall within the middle
third of the footing and the maximum stress on any portion of the footing should not exceed
2.500 Ibs. per sq. ft.

Ground Floor Slab

We recommend that the floor slabs be designed as earth-supported slabs-on-grade bearing on
a minimum of 6 in. of compacted structural fill. Prior to placement of structural fill. any
debris should be removed from the surface of the fill and the exposed subgrade should be
systematically proofro1led using fully loaded ten-wheeled dump trucks or similar equipment.
Any soft or unsuitable materials encountered should be excavated and replaced with
compacted structural fill. All fill placed below the floor slab for raises':in-grade should
consist of compacted structural fill. Normal dampproofing and vapor barriers should be
provided below the slabs. .

Lateral Foundation Loads

We recommend that latera.! loads be resisted by bottom friction on footings and that a
coefficient of friction equal to 0.4 be used for footings bearing on soil. If this does not
provide sufficient lateral resistance, we will consider the problem in more detail. to take into
account other factors. .)

.\
Lateral Soil Pressure

-

We anticipate that the concrete retaining wall will be free to rotate at the top. We recommend
that the retaining wall be designed to resist a lateral earth pressure calculated on the basis of
an equivalent fluid unit weight of 40 lbs. per cu. ft. In addition. the wall may be subjected to
surcharge due to pedestrians or other loads behind the wall. The wall should be designed for
a uniform lateral pressure acting over the full height of wall. calculated on the basis of 0.5
times the surcharge pressure, in addition to the lateral earth pressure recommended above.
The wall should be bacldilled with free-draining structural fill to minimize build up of
hydrostatic pressure on the back of the wall.

I
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Backfill Materials

Pavement Section

The recommended pavement section is as follows:

100
30 to 90
10 to 50
Oto8

Percent Finer by Weight

6 in.
No.4
No. 40
No. 200

Sieve Size

Compacted structural fill should be placed in layers not exceeding 8 in. in loose measure and
compacted by self-propelled vibratory equipment at the approximate optimum moisture
content to a dry density ofat least 95 percent of the maximum dry density. as determined in
accordance with ASTM Test Designation D1557. In confined areas. the maximum particle
size should be reduced to 3 in. and the loose layer thickness should be reduced to 6 in. and
compaction performed by hand-guided equipment. .

Compacted structural fill on the outside of the foundation wails should extend laterally a
minimum of2 ft. from the wall. Backfill beyond this limit on the outside of the building may
consist of common fill. The top 12-in. of fill on the exterior of the building should consist of
low permeability material to mjnimize water infiltration next to the building. Grading should
provide for runoff away from the building.

Structural fill used below foundations and floor slabs and for backfill adjacent to walls should
consist of sandy gravel to gravelly sand. It should be free of organic material. loam. trash.
snOW. ice. frozen soil and other objectionable material. and should conform to the following
gradation:

3 in. bituminous concrete. placed in two layers
3 in. screened or crushed gravel base course
12 in. sand or gravel subbase course

Common fill may consist of inorganic mineral soil that can be placed in layers not exceeding
12 in. in thickness and compacted with a minimum of four systematic passes of the equipment
placing the fill.

Existing fill materials may remain in place but all debris should be removed from the surface.
The exposed subgrade should be proofrolled as described below. Base and subbase course
materials should conform to the following gradations:

-

J
j

J
j

J
J
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Screened or Crushed Gravel (Maine DOT Standard Specification, Highways and Bridges;
Section 703.068, Type A)

Sieve Size

2 in.
1h in.
y.. in.
No. 40
No. 200

Percent Finer by Weight

l()()"

45 to 70
30 to 55
oto 20
Oto5

Sand or Gravel (Maine DOT. Section 703.()6b, Type E)

Sieve Size

6 in.
y.. in.
No. 40

No. 200

Percent Finer by Weight

100
25 to 100

Oto50
Oto7

(Note: Compacted structural fill may be substituted for gravel subbase course)

Subbase course materials should be placed in maximum 8-in. thick loose lifts and compacted
at approximately optimum moisture content to a dry density of at least 92 percent of
maximum dry density, as determined in accordance with ASTM Test Designation D1557.
Base course material should be placed in one lift and compacted with a minimum of two
coverages with self-propelled vibratory compaction equipment.

It should be noted that the subgrade soils are considered frost-susceptible. Therefore,
pavement roughness due to non-uniform frost movement may occur. To eliminate such non~

uniform frost movement would require approximately 4.5 ft. of structural fill subbase.
However, it is common practice to tolerate seasonal movement to avoid the high cost of the
added thickness of subbase.

Slope Protection

"

\

!

-

We recommend that the riverbank slopes be constructed no steeper than 1.5 horizontal to 1
vertical and that the slopes be protected with a minimum thickness of 3·ft. of riprap as shown

S
on thdeardskeSpecteh~fiAPpendixH·. C

h
· Riplandap shBOidUld conform

Sec
• to70th3e26requp~:eRi~ts of Msaine DOT

sh
d : .I

tan 1 cation, Ig ways r ges; tion ., prap. tones oul
consist of sound. durable rock. which will not disintegrate by exposure to water or weather.
Either field stone or rough, unhewn quarry stone may be used. Stones should be angular and J
as nearly rectangular as practicable. Rounded boulders or cobbles should not be permitted.

, .
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Stones should weigh from 101bs. to 200 lbs. except that when available, suitable stones
weighing more than 200 lbs. may be used. Approximately SO percent of the stones by
volume'should exceed a mass of50 lbs. each.

CONSTRUCTION CONSIDERATIONS

General

The primary purpose of this section of the report is to comment on items related to
excavation, earthwork, and related geotechnical aspects of proposed construction. It is written
primarily for the engineer having responsibility for preparation of plans and specifications.
Since it identifies potential construction problems related to foundations and earthwork, it will
also aid personnel who monitor the construction activity. Prospective contractors for this
project must evaluate the construction problems on the basis of their own knowledge and
experience in the Westbrook, Maine area, and on the basis of similar projects in other
localities, taking into account their proposed construction methods, procedures, equipment
and personnel.

Excavation, Lateral SUpport and Control of Water

We anticipate that foundation excavation can be accomplished with sloped open excavation
through the overburden soils provided safe side slopes can be maintained. Some sloughing
and raveling should be anticipated in temporary slopes. Temporary excavations should be
made in accordance with all OSHA and other applicable regulatory agency requirements.

We anticipate that groundwater may be encountered at proposed subgrade level. If
encountered, open pumping from sumps can likely control groundwater. In general, the
contractor should control groundwater and water from runoff and other sources by methods,
which prevent disturbance of bearing surfaces or adjacent soils and allow construction in-the­
dry.

Preparation of Slab and Paved Areas

All bituminous pavement and fill containing debris should be removed from the slab and
paved areas subgrade. The exposed subgrade should be systematically proofrolled with a
minimum of two coverages of a fully loaded ten-wheel dump truck or similar equipment.
Any soft or yielding areas encountered should be excavated and replaced with compacted
structural fill prior to raising the grade for construction.

Construction Monitoring

The foundation recommendations contained herein are based on the known and predictable
behavior of a properly engineered and constructed foundation. Monitoring of the foundation
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construction is required to enable the geotechnical engineer to keep in contact with procedures
and techniques used in construction. Therefore, we reconunend that a person qualified by
training and experience be present to provide monitOring at the site during subgrade
preparation and placement ofcompacted structural fill.

LIMITATIONS OF RECOMMENDATIONS

This report bas been prepared for specific application to the subject project in accordance
with generally accepted geotechnical engineering practices. In the event that any changes in
the nature, design or location of the building, boardwalk or retaining wall are planned, the
conclusions and recommendations contained in this report should not be considered valid,
unless the changes are reviewed and the conclusions of this report modified or verified in
writing.

I i

The recommendations presented herein are based in part upon the data obtained from the
referenced test borings. The nature and extent of variations from that disclosed by the
explorations may not become evident until construction. Ifvariations then appear evident, it
will be necessary to reevaluate the recommendations of this report.

We recommend that we be provided with the opportunity for a general review of final design
and specifications in order to determine that our earthwork and foundation recommendations
have been interpreted and implemented in the design and specifications as they were intended.

It has been a pleasure to work with you on this project. Please do not hesitate to contact us if
you have any questions or require additiooal infonnation.

. .:~

Kenneth L. Recker, P.E.
Vice President

Sincerely yours,
HAL & ALDRICH, INC.

Enclosures:
Table I
Figure 1
Figure 2
Appendix A
AppendixB
Appendix C
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HALEY &
ALDRICH

TABLE I
SUMMARY OF BORINGS
WESTBROOK RIVERFRONT
WESTBROOK, MAINE

DEPTH
TO STRATA TIDCKNESS (Fl')

BORING DEPTH WATER ALLUVIAL MARINE GLACIAL
NUMBER (FI) <Fn FlU DEPOSIT DEPOSIT TILL

BIOI 15.0 NE 11.0 1.5 2.5* -
BI02 15.0 NE 9.0 - 6.0* -
B103 15.0 NE 8.5 6.5* - -
BI04 15.0 NE 13.0 1.5 0.5* -
B105 17.0 NE 13.0 4.0* - -
BI06 14.0 NE 14.0* .- - -
BI07 2.0 NE 2.0* -- - -
BI08 25.0 12.5 8.5 -- 16.5* -

B4 32.0 23.2 25.0 - 6.8 0.2*
B5 15.7 9.0 15.5 - - 0.2*

NOTES:
1. NE INDICATES WATER NOT ENCOUNTERED WITIIIN DEPTH OF

BORING.
2. - INDICATES STRATUM NOT ENCOUNTERED WITIIIN DEPTH OF

BORING.
3. * INDICATES DEPTH OF PENETRATION INTO STRATUM.
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APPENDIX A

Logs of Recent Borings





TEST BORING REPORT
Boring No. BiOi

I

I
: I Project

Client
Contractor

WESTBROOK RIVERFRONT, WESTBROOK, MAINE
CITY OF WESTBROOK
MAINE TEST BORINGS, INC.

l L

15.0

B101

8020

8020

1585

8020

SummarY

Location See Plan

Elevation
Datum

Overburden (lin. ft.)

Rock Cored (lin. ft.)

samples 4S

Sample Identification Well Diaaram
o Open End Rod []]J Riser Pipe

[l[] Screen
T Thin Wall Tube (:ill Flier Sand

U Undisturtled Sample rn Cullings_ Grout

S Split Spoon ~ Conerea. Boring No.
G Geoprobe ~ BenlDnlte 6e8I

Medium dense nght brown sllty SAND, damp

VlSual-Manualldentification and Description

(Densltylconsistency, color, GROUP NAME, max. palticle size..,
stnJc:tunt, odor, moisture, cpIIonal desalptlons, geologic intelpcetation)

~f8~~'. 5-SI~, N~~h ~~S!.~.!tN:'C~\~_;:v,.~~um, ~!h v-
"Muimum Darticlol size Is determlnlld bv diNd observation within the limibnlDns of SlIm.....r 1Ilze.

\ -BITUMINOUS CONCRETE- I
0.1 SW Dense gray to brown welj.graded SAND (SW) with gravel, mps=11J4", 15 10 20 20 30 5

dry

'--1------------------------------ -- -- ,- -1-- - '---4.0

-- f-.---------------------------- '- -- .- - -- - 1-- -15.0 BotIom of ExpIoration
NorefusaJ

8M Loose light brown silty SAND (8M), oa:asional slit Ienses,damp
-fill-

Ii!
~
~ 11.0 Ml Medrum stiff gray-brown SILT with sand, organics, dampi 12.5 -AlLIMAL DEPOSITS-

o SM Very loose gray silty SAND, damp
Z -MARINE DEPOSITS-

gUatancy:

0.5
2.5

NfttA~ Soilid
·SPT .. Samlller

Water level Data

TI
Elapsed DeE th (ft.) to:

1m9 Ir:. 80tIDm 80tIDm
Illme (hr. ~Casfn .. ",~..... Water

8 51
14 14
22
14

Date

Field Tests:

5 +--4~""""'S2--:-+""""'5.-0-l

4 20 7.0
5
7

Casing Sampler Barrel Drilling Equipment and Procedures

Type HSA SS - Rig Make & Model: 8-63 Mobile

Inside Diameter (in.)
Bit Type: CutUngHead

2.5 1318 - Drill Mud: None
HammerWeight (lb. . 140 . HoistlHammer: Winch Safety Hammer

Hammer Fall (In.) 30 Notes:. -

10
8 53 10.0
8 20 12.0
3
2

1 54 13.0
1 20 15.0
1
2

15

:--1

-!
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M M

M M

8102

15.0

1585

5 1085

SummarY

Boring No.

Location See Plan

Elevation
Datum

1515 ~o 45 5

Overburden (lin. ft.)

Rock COred (lin. ft.)

Samples 45

-hv HAkW & :Aldrich. Inc.as

Well Diaoram
ITO Riser PIpe
[l[J SCI'IllIn
~ FlIter Sendm Cutlinge_ Grout

~ Concntte Boring No. B102
~ BenllDnItB SellI

SarnD~ldentification

o Open End Rod

T thin wall Tube

U Undisturbed Sample

S Spilt Spoon
G GeoplObe

-FILL-

Cl Medium stiff gray-brown CLAY (el). organics, trace brick, medium to
fine sand

Cl Medium stiffolive CLAY. ti'equentfine sand partings, damp
-MARINE DEPOSITS-

1--1"\, -BmlMINnus CONr.RETE-
0.2 SW Medium dense light brown well-gfaded SAND (SW) with gravel. dry.

mps=3I4-

f--f----------------------------f- .- -- -f-- - ... --
2.3 SM Medium dense gray silty SAND (8M), dIy . 10 70 20

f-- f----------------------------I- .- -- .- - ~- -,.---
3.5

9.0

TEST BORING REPORT

Cl _uedium stiffolive CLAY I- .- - - ,- - - - - .- -
13.3 CL ~iumStiffOiiv;graYcLAY---------------- 00 M M

I--I----------------------------~ .- -- t-- -f-- - 1---
14.5 t-C..b ~iM.m_stiJf am !!Jln.~~.wi!b~!l!f_ _ _ _ _ _ _ _ _ _ _ 125 15 f- - .II ~

Bottom of Exploration
15.0 No refusa1

! 1 VlSuaJ.Manualldentificalion and Description

ii~ ~ (DensityIcansist8ncy, color, GROUP NAME. max. particle size".
W5. ~ stnx:ture. odor. malsture. optional desaiptlons. geologic Inteq:lretalion)

0.5
2.5

WESTBROOK RIVERFRONT. WESTBROOK. MAINE
CITY OF WESTBROOK
MAINE TEST BORINGS. INC.

n Elapsed DeE ttl eft) to:
me !ro. EIoIom BoJklm

1,lme (hr. bf CBslnll .., ~n1. Water

Water Level Data

9 81
13 4
17
17

Date

FIeld TesIs: Dilatancy: ~:~~" .5-SlGyI. ~h
'SPT =Samlller blows ...... 6 In. ..y_..... ""-B size Is delB

Project
Client
Contractor

5
2 82 5.0
3 20 7.0
5
6

l

0
10 w

2 S3 10.0

~2 20 12.0
4
3 3l:

::f
~

1 54 13.0 0
2 22 15.0 z
3
2

15

casing Sampler Barrel Drilling Equipment and Procedures

Type HSA SS - Rig Make & Model: 8-53 Mobile

Inside DIameter (in.)
Bit Type: Cutting Head

2.5 1318 · Drill Mud: None
HammerWeight (lb. . 140 · HoistlHammer: Winch safety Hammer

Hammer Fall (in.) 30
Notes:. ·

.f--'j
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IB TEST BORING REPORT
Boring No. B103

Project WESTBROOK RIVERFRONT, WESTBROOK, MAINE FileNo. 27481-001
Client CITY OF WESTBROOK Sheet No. 1 of 1
Contractor MAINE TEST BORINGS, INC. Start JulyS,2002

Finish July 8, 2002
Casing Sampler Banel Drilling Equipment and Procedures Driller M.Coffin

Type HSA SS - Rig Make & Model: 8-53 Mobile H&ARep. KStephenson

Inside Diameter (in.)
Bit Type: Cutting Head Elevation

2.5 13/S - Drill Mud: None Datum
HammerWeight (lb. . 140 - Hoist/Hammer: Winch Safely Hammer Location See Plan
Hammer Fall (in.) 30

Notes:- -
ci~

~
:; :8 Gravel sand FJeld Test.... Z.E III~
Q. VlSual-Manualldentiftcation and Description G) E [;' !£ g. G)

11I-- a G)

f! II 1.2 II 8 bS
t a.~ Q.:; .!! Q c c

~ Q
~ .... UJ (Densitylconsistency, color, GROUP NAME, max. particle size-, ~.5 oll c c Sa ~ a

Q. Eo:: ~g. ! 0 UII. U:i ii:ii:
I !~ "lll/J UJ struellJre, odor, moisture, optional desaiptions, geologic 1ntecpreIaIIon) • ::::Im me -~ ~~ ~~ ~~ 6 ~

w __
~

0 - h.. -BITUMINOUS CONCRETE-
8 51 0.5 0.2 8W Medium dense light brown well-graded SAND (SW) with gravel, 15 20 1545 5
12 14 2.5 mps=314", dry13
10

'-- ~---------------------------- .- - - 1-- --- - 1-- -
5 4.5

3 S2 5.0 8M Medium dense gray silly SAND (8M) with tr.Ice gravel, cinders, wood,
5 20 7.0 mps=1 114", dry
7 -Flll-7

8.5
Q

10 ~1 S3 10.0 ..J ML Soft olive-gray sandy SILT, bace fine gravel and organics 40 60
1 8 12.0 ~
2 UJ
2 ~

..J

~
1 54 13.0 0 Medium stiff gray sandy SILT, trace gravel, organics
5 12 15.0 z mps=1114"
2 -ALLUVIAL DEPOSITS.3

15 e-- ~----------------------------.- -- - ~- - -- -15.0 Bottom of Exploration
No refusal

I
Water level Data SamDIe Identification Well Diaararn SummarY

Date TIme Elapsed De~ th (ft.) to: 0 Open End Rod [l]] Riser Pipe Overburden (lin. ft.) 15.0
Time (hr. BotIDm BotlDm lID Screen

bf Casino nf ~nIa Water T Thin wall Tube [ill Fitersand Rock Cored (tin. ft.) ....
- - - - - - U Undisturbed sample m Cuttinlll Samples 4S

S Spi"ItSpoon - Grout
F2J ConcreIIt Boring No.G GeopIobe ~ Bentonite Seal

B103
Field Tests: Dilatancy: R-Rapld,••~~I~, N~::h ~~~~:N0nPlasuc, L-Low, M-Medium.~~~~ linh

L-Lnw. - I • N-Nnnl!!. 'L..l.nw. '•• ".' .. V_V'-'N Hi,
·SPT = Sa"",l~r blows ...... 81n "MAll!mum DIIr&1e m..1s Ibv d"rec:t obllalVlltion wllhlft the Ilmhliftns orsa"'- slm

Note: Soil I on based nn vlJllUal_nllal methodA nf the uses A'1t bv Halev & Aldrich, Inc.
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.. TEST BORING REPORT
Boring No. 8104

Project WESTBROOK RIVERFRONT, WESTBROOK, MAINE FileNo. 27481-001

Client CITY OF WESTBROOK Sheet No. 1 of 1
Contrador MAINE TEST BORINGS, INC. Start July 9, 2002

Finish Ju1y9,2002
Casing Sampler Barrel Drilling Equipment and Procedures Driller M.Coffin

Type HSA SS - Rig Make &Model: B-53 Mobile H&ARep. KStephenson

Inside Diameter (in.)
Bit Type: Cutting Head Elevation

2.5 13/8 - Drill Mud: None Datum
HammerWeight (lb. - 140 - Hoist/Hammer: Winch Safety Hammer location See Plan
Hammer Fall (in.) 30

Notes:- -
0'":- E i .8 ~MlI 5and F"leIdTest

~ Z.E GIg l! j VlSual-Manualldenlificallon and Description
~ ~

II E ..
CD ..... D CD l!.=! li' :I

5 -d Q.i a c Sal II :
j § ~ifi: ~l! - CI)

8ii:
c c

Q.
~CD I ~-"':' 0 (DensityJconslsteney, color, GROUP NAME, max. particle size", O~ ii:ii: ,.,. c

GI, II In struc:ture, odor, moisture, oplIonaI descriptions, geologic IntelPletatioll) CII ::I I S0, (I) mall me -c: ;1.;1. ;1.;1. ;1.;1. is ~w..... ~

0 I-- ""\. -BITUMINOUSCONCR~-
I 10 51 0.5 0.2 5W Dense gray-brown to light brown Yr'e111J'3ded SAND (SW) with gravel, 15 ~o ~o 20 40 5

16 13 2.5 mps=11/4", dry22
16

-- ~---------------------------~ -- - -~ - ._-
3.5

5
3 S2 5.0 ML Very stiffgray-brown sandy 51LT (ML), ash, trace brick, mps=1112", 10 30 60
3 20 7.0 damp
13 Note: most ash below 6.5 ft.13

0
10 W

1 53 10.0
~

ML Soft gray-brown sandy SILT (ML), ash, mps=1", damp 10 25 65
1 15 12.0 ~ -FILl-
2
11 ~

~
~

~
1 54 13.0 0 13.0 MH Soft gray elastic SILT wiTh sand, damp 25 75 M
1 20 15.0 z -ALlWIAL DEPOSITS-
2
3 14.5 ~C1. ~Soft gray CLAY, damp ~o. IN .M I-M_

15 I - .- - - -- -
----------~~~~~~---------15.0 Bottom of Exploration
NorefusaJ

I
I

Water Level Data SamDEldentification Well Diaaram SummaN

Date Time Elapsed Det th (ft.) to: 0 Open End Rocf ao RlaerPlpe Overburden (lIn. ft.) 15.0
~im8(hr. Bottom Bottom mJ Screen

bt Culnll ",101_ Water T Thin Wall Tube ml FlterSand Rock Cored (fin. ft.) -. . . - - - U Undisturbed sample m Cuttings Samples 4S
5 5plitSpoon • GnlUt

g3] ConcreIB Boring No.
G Geoprobe ~ Bentonite S8II

8104

AeldTests: Dilatancy: ~f~_d'I.~IO'fI' Nti~h Plasticity: N:N~~~S~\~~ ••~lum, ~~~~~ ....-
·SPT =Samnler blows Del'Sln. "Maxi size i!I detl!rmlned lW d"lI'IIClobselVBlion within the Hmlbdians of umaler size..

NfttII: SOli Ide I heARd on vis 01 rm....odR of the uses as hv HalRv & A1drleh. Ine.
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Note: Soli an based an vlsual-manual of the uses as I bv HalBV & Aldrich. Inc.

M

BiOS

1585

Boring No.

Location See Plan

Elevation
Datum

Well Diaaram SummaN

BE =1Jl8 Overburden (lin. ft.) 17.0
{;ill FiIlIIrS8nd Rock Cored (lin. ft.) -
m Culling. Samples 4S_ Grout

~ Concrete Boring No. BiOS
~ BentonilB Sea'

SamDleldentification

o open End Rod

T Thin Wall Tube
U Undisturbed sample

S SpJitSpoon
G Geopsobe

Very loose gray to red-bruwn ASH, dry
-FILL-

MH Medlum stiff gray elastic SILT, frequent brown fine sand seams, wood,
organics, moist

ML Medium stiff gray-brown SILT (ML) wilh sand, WDocI, ash, cinders, trace
gravel, dry

3.0 -- ----------------------------- .- --""- -1-- - r---

'"\ ~BmJMINOUS CONCRETE· 10 20 15 40 15
0.2 '- _ ~~il!..m...9!!\S...!1l.~ !!!.~~-P.....lJlRS:.t.!~.JfIL __'- '- ._ _ _ ._ _,.... _

SIN Medium dense light brown well-graded SAND (SW>, dry 35 30 30 5
1.0

-ALlUVIAL DEPOSITS-
1-- r-_---------------------------I- .- -- ""- -1-- - '---

17.0 Bottom of Explorallon
No refusal

E:5 B Gravel Sand AeJd Test
~ Co E VlSual-Manualldentification and Desaiption G IE!

O.!!!~ li; ;G)fii~G)=~c:5'1
l;....,. 0 (Densitylconslsteney, color, GROUP NAME, max. particle size-, 8 ti. 8 ~ ti. ti. .. j ". ....! we. ~ aIructunt. odor, moisture, oplIonaI desaiplions, geologic interplelaliOn) ;It. ~ # ~ ~ ~ 0 ~ I v,

0.5
2.5

TEST BORING REPORT

WESTBROOK RIVERFRONT, WESTBROOK, MAINE
CITY OF WESTBROOK
MAINE TEST BORINGS, INC.

0w
S3 10.0

........
2 12.0 j5

0
~....
~
0 13.0
z

54 15.0
16 17.0

Water Level Data

0755 15.0 17.0 16.6

Dilatancy: R-Rapld. 8-Slow, N:t:o'0ne Plasticity: N·NonpIasllc, L-Low, M:¥e~ium, H-High
I.'-mil.•• '0. -I,. H.l-lifth • N-liInn~. ".1 nw~ ·M.MAl'JIUm 'I-U-lifth v-

·lIlPT .. SamDier blows ...... B kl "Mufmum noortiIole ,,1Ht Is detennlned I the nmllatlona

Ti
Elapsed De~ th (ft.) to:

Ime ro. Bottom BolIDm
Ime (hr. Iaf Casino .., j.I""" Water

12 S1
15 14
15
10

Date

Aelcl Tests:

5 +--:::2:-t---=S2:=-1-::5:-:.0~

4 15 7.0
4
2

Project
Client
Contractor

719102

Casing Sampler Barrel DriJling Equipment and Procedures

Type HSA S8 - Rig Make & Model: 8-53 Mobile

Inside Diameter (in.)
Bit Type: CutUngHead

2.5 13/8 - Drill Mud: None
HammerWeight (lb. - 140 - HoisUHammer: Winch Safely Hammer

Hammer Fall (in.) 30
Notes:- - .

10
1, 1

1 1.
I 1I
l
I

1
15 1 2

3,
5
5

....
So

!
o

..-....... i
, I

l
-1

'"I
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'·1

,J

,\
:.]

:.1

~I
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"J•..

:..1

J
a-A

I ~

J ~
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i
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i
I
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.. TEST BORING REPORT
Boring No. B106

Project WESTBROOK RIVERFRONT, WESTBROOK, MAINE FileNo. 27481-001
Client CITY OF WESTBROOK Sheet No. 1 of 1
Contractor MAINE TEST BORINGS, INC. Start JulyS, 2002

Finish JulyS, 2002
Casing Sampler Banel Drilling Equipment and Procedures Driller M.Coffin

Type HSA SS - Rig Make & Model: B-53 MobBe H&ARep. KStephenson

Inside Diameter (in.)
Bit Type: Cutting Head Elevation

2.5 1318 - Drill Mud: None Datum
HammerWeight (lb. - 140 - HoistlHammer: Winch Safety Hammer Location See Plan
Hammer Fall (in.) 30

Notes:- -
ci~ E a .8 Gravel sand field Test.... Z.E

lDg
I! VlSual-Manualldentification and Description lD E£ ~

Cl
is' =&lD~ CIl lD

r! CD 1!!.3
CD III bf.t fL

'aM -a'S .!! Q
~i c:: ~

Ea. a
~ ..... co (~1alnsIstency, color, GROUP NAME, max. partic:le size-, 8~

c:: c:: s -& i cia:
~

u U:E Ii: Ii:
~

IlIlD CIJ strucbn. odor, moisture, optional descriptions, geologic interpretaticn) III :::J .!! 1:0 o IllS 00 -= ;1-;1- '#.#, "$.:J!. o~w~ :::) Q. co
0 - k. -BITUMINOUS CONCRIITE.

6 S1 0.5 0.3 SW Medium dense light brown weI~raded SAND (SW) with gravel, dry 1510 15 30 25 5
10 13 2.5
9
8 f-- f---------------------------- f- --- -'-- - -- -2.3

Ml Medium stiffgray-brown SilT (Ml) with sand, ash, damp 1585

5
4 52 5.0 SM I..Dose gray-brown silty SAND (SM) with ash, damp 10 520 35 20
5 20 7.0 f-- ---------------------------- - ._- - -f-- -- -7 -
6

6.0 SP Medium dense light brown poody-graded SAND (SP), mps=1", dry 5 40 50 5
-Rll-

9.0
'-- f---------------------------- - .- -- I-- - f-- - '-- -

0
10 W

2 S3 10.0 ..J SM V8f'/ loose gray-brown silty SAND (SM), frequent clay seams, ash, ~O 20

~
15 55

1 19 12.0 damp
3
4 ~

..J Note: obstruction at 14.0 ft.

..J Auger refusaJ at 14.0 fl-prcbable granite block
~
0

Auger crooked-unable 10 drive spflt spoon
z

14.0 BotIrJm ofExploration
Refusal on obstruction

Water Level Data SaRlDleldentification Well Diaoram SumRlarv

Date Time Elapsed Detth (ft.)to: 0 Open End Rod OJ] RilerPipe Overburden (lin. ft.) 14.0
nme(hr. Bottom BotIDm W rnJ Screen

Of Casina nf UnI.. ater T ThIn Wall Tube m1 Filer Send Rock Cored (lin. ft.) -. . - . . - U Undisturbed Sample rn Cutlinlls Samples 3S
S Split Spoon -Grout

F33 Cona1de Boring No.G Geoprobe ~ BenlDnite Seal 8106
Field Tesls; Dilatancy: t~~!,!d ....~I~, N~1'::h ~S~~~:N~~~:~C'I ~~,.~~Ium, :~~t~ -

'SPT =Samlller bIowSIllII' 6 in. "Maximum DlUtIde size is delllnnlned bv dl n wiIIIln 1hI!l1imllalions of..miller size
Nm.! SOli I based nual of the .......... ad bv Halev & Aldrleh. Inc.
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Project
Client
Contractor

TEST BORING REPORT

WESTBROOK RIVERFRONT. WESTBROOK, MAINE
CITY OF WESTBROOK
MAINE TEST BORINGS. INC.

Boring No. 8107

Casing Sampler Barrel Drilling Equipment and Procedures

Type HSA SS - Rig Make & Model: 8-53 Mobile

Inside Diameter (in.)
Bit Type: Culting Head

2.5 1318 - Drill Mu~: None
HammerWeight (lb. . 140 - HoisUHammer. Winch Safety Hammer

Hammer Fall (in.) 30
Notes:- -

Elevation
Datum
location See Plan

~··I
' ..-

I

J

J

g
=ic
o

Date

3 S1
7 14
10
9

0.0
2.0

VlSual-Manualldentification and Description

(Densitylconsistency, CXlIor, GROUP NAME, max. partide size",
structure, odor. moisture, opIIoneJ desaiplions, geologic interpretation)

1"\ -TOPSOIL-
0.1 SM "-Medi-lu-m-den-se-bruwn--s-ilty-SAN.....:.JD~(S2M)!.!!wiIh!!::....-9-ravel-.-m-ps=---1-1-14- ••-d-ry-J 1010 5153020

-FILL-

2.0 Note: boring terminated at 2.0 ft. augared through electrical line.
Bottom ofExpIoraIian

2.0
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.. TEST BORING REPORT
Boring No. 8108

Project WESTBROOK RIVERFRONT, WESTBROOK, MAINE FileNo. 27481-001
Client CITY OF WESTBROOK Sheet No. 1 of 2
Contractor MAINE TEST BORINGS,INC. Start July 8, 2002

Finish JulyS, 2002
Casing Sampler Banel Drilling Equipment and Procedures Driller M.Coffin

Type HSA SS - Rig Make & Model: 8-53 Mobile H&ARep. KStephenson

Inside Diameter (in.)
Bit Type: Cutting Head Elevation

2.5 1318 - Drill Mud: None Datum
HammerWeight (lb. - 140 ~ HoistIHammer: Winch Safety Hammer location SeeP/an
Hammer Fall (In.) 30

Notes:- -
ci~

~ a :B Gravel Sand Field Test
g %.5 ~ Visual-Manualldentlflcation and Description E •

CD~ CDE fl CD ~ I I ~ I ir 8= -u tt C
~8 I~ ~

f:S
fi: 0. CD is ...... 0 B .5)0. Eo:: ~ ..... (Densitylexlnsistency, ccIor, GROUP NAME, max. paltlcle size-, ~ ~CD mCD

~
0 1&. .. ~

~ M
III 0 structute, odor, moi5tunt, cpIiona/ desaiplions, geologic Intefprelation)Q 0 0-0 0C -c:: '~ ~#. #.#. #.j5 {!.w..., ~

0
2 81 0.0 'Wery loose brown SAND wilh grass roots / ." ." '"4 13 2.0 0.1 :"TOPSOIL.
5 SW Loose brown well-graded SAND (SW) with silt and gravel, mps=1-, dry 20 ~o 15 35 20
5 -- ~---------------------------- ,- - 1-- -- - 1-- -

1.8 8M Loose brown silty SAND (SM), dry ~5 15 50 20
-FILL-

S 4 S2 4.5 Loose brown SAND with ash, cinders, occasional silt seam, rusty at 6.0
4 16 6.5 ft., dry
5
9 -- ~---------------------------~ .- -- t-- - -- - 1-- -

6.0 ML SUit gray-brown SILT (ML) with sand, trace ash, glass 15 85 L L

8.5

10 fa
4 S3 10.0

.....
CL StiffQRlY-brown CLAY, frequent fine sand partings, dry 85 15 M M

7 20 12.0 Ci! -MARINE DEPOSITS-
7 t;
8 ~

i ;j

~
0z

1S -- ~---------------------------.... '- -- .- - -- - -- -
WOH 54 15.0 15.0 Ml Soft gray SilT with sand, moist 25 75

3 18 17.0 ~- ----------------------------= := -- 135 - == - r== -2 16.0 Jl~
l~~~~~~~~~~ ____________ J -Sb 5'2

OU Soft brown 10 gray-brown SILT with organics, line sand, wet 30 70
18.2 OH

20
3 S5 20.0 &N-~~~~~~~~~~~~~~~---------- 120~ jQ -m -- - 1-- -
2 24 22.0 20.5 _SM Medium stiff gray CLAY, trace fine sand M M
3
4 _C1. ---------------------------- - .-

~O
,- I-- r-- -

21.6 SW- Loose gray well-graded SAND w11h silt, wet 20 50 10
8M ·MARINE DEPOSITS--- ~---------------------------- .- - - ,..

~M-WOR S6 23.0 23.0 CL Very soft gray CLAY, wet ~lX: M
WOR 20 25.0

1

I-~
1

Water Level Data SannDleldentification Well Diaaram SummarY

Date TIme Elapsed DeE th {ft.} to: 0 Open End Rod OIJ Riser PIpe Ovelburden (lin. It) 25.0lnme (hr. BotIom BotIllm W lID saeen
bf C8Sin<J '*u..... ater T Thin Wall Tube ~ FlterSand Rock Cored (lin. ft.) -

718102 1315 - 23.0 25.0 19.3 U Und'lSlurbed Sample rn ClIlIIngs samples 6S
718102 1335 14.9 12.5 8 Split Spoon - Grout- . E3] Concret. Boring No.

G Gecprdle ~ BenlDnIte seaJ
8108

FJeld Tests: DUatancy: R-Rapid, 8-S1ow. N-None Plasticity: ~~C'I~-!:..~.Ium, ~~t~ v-L.low. ••••• H-Winh

·SPT '" Samlller bloWs IIlII' 8 in, "Mulmum aartlcle size Is dllll!nnlned MIlian wilhln the of ........'sfLa.
Nat8~ Sftilide .. • nual mMhocis of the .1~"'1Il! -- .& Aldlf..h t....



TEST BORING REPORT
Borfng No. B108

File No. 27481-001
Sheet No. 2 of 2

25

~ i Jil/)l; VISual-Manual IdentifICation and Description

~ ~ :i)...... 0 (Density/consistency, color, GROUP NAME, max. partide size-,
~ iii S. gJ structure, odor, moisture, optional desaipUons, geologic InteJpretalion)

:.!~.u BoIlom of exploration
NorefusaJ

·1

I
. r.. ,

I

i
i

,/

s.
A
~

~
§

I
~l-.-S-PT.!:==s.mpIer===bIows=='-='=In=.=.=.IIllI=m=um=putIcIe==..= ..=detwm==Ined=by="=IKt==obHrva==lIon=wlth=ln=o.=IImltd==-=fJII=N/IIpIw==IID,=,==1::=,B=Orf=n=g=N=O=.==S=108====I
~ NOTE: Sollldlntlflclltloa ba.... on vllual_nullllllthodl vlthl uses _ ....cIIced IW Hallv & Aldrich Inc.

I
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APPENDIXB

Logs of Previous Borings
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·SPT =s:s.m....Ar Haws ..... 8 In. "uaXimum ....,iBe llize Is de ar.....,,·obs8rWHnn wlthl;theli~nsof samil/er sIZe.
N.....: SollldQntifieation based on vlsual.man"A' method" nf the U~C!Sae n ....cticed~al"'"& Alrtrlch Inc.

B4

B4

32.0

2050

~o 1050 30

SummarY

Boring No.

Overburden (lin. ft.)

Rock Cored (lin. ft.)

Samples 75

samlire Identification Well Oianram
o Open End Rod lID Riser Pipe

rn:J Saeen
T Thin Wall Tube G Filter Sand
U Undisturbed Sample rn Cultings

_ Grout
S Split Spoon F3] Concrete Boring No.
G Geoprube ~ Bentonite Seal

TEST BORING REPORT

-FILL-

Loose, gray-bmwIl SAND. 10$ bricklmisceIlaneous fill, 20% ash
(blaclt). wet

Medium dense. dark brown to white 50% ash. 20% medium sand, 20%
fine sand.l0% brit:klmisccJlaueous. mps 3/4io.. moist

-FILL-

Noce: BucounIeIl:d cobbles from 8.0-10.0 ft. while augeriDg.

I ML Iu~_ stiff. dark brown SILT with saDd (MI.). moist, IOOIS
0.3 sp -TOPSO~

Loose, light~ poorly graded SAND (SP), mps l.2Sin., moJst

~~.graysiltySAND(SM) ------------f-!. ~ 1525 40 .__
10.5 Loose, lightbrown silty SAND (SM). mps 4mm, wet, 0CCl!slcm' briclc 10 30 35 25

f'ragmcms
Note: Numerous obsttue:tiOllS to 15.0 ft.

E ~Q. :g
I!! E VISual-Manual Identification and Description
NQ I;

:> ~ (Densltylconsistency, color, GROUP NAME, max. particle size-,
~ mE ~ alJuctul8, odor, moIslllre, optional descriptions, geologic interpletation)

Dilatancy: ~-Rapld,••~~I~. N:~~e. ~~as~~ _~:N~".~lastlc,. ~-Low ••~~e~lum, H·High
t-l nlAI. M.MMlum H.HlOn 1\J.l\Jnn.. I.' nl&I 'H-Hlah. V-Verv Hrah

0.0
2.0

Water level Data

0745 0 30.0 32.0 23.2

T
' Elapsed De[ ttl tft.) to:
Ime "" h Bottom BotlDmI·lme ( r'!nfCasl"n ..r1-J..r.. Water

1 81
3 16
5
16

Date

Field Tests:

Project Westbrook Riverfront Westbrook, Maine
Client City of Westbrook
Contractor Maine Test Borings, Inc.

~

tc
o

4/12/01

S
4 51 5.0
3 6 7.0
17
18

I ~
,.I CI)

i!i

~1 S3 10.0
2 12 12.0

i5
4

Type

Inside Diameter (in.)

Hammer Weight (lb.

Hammer Fair (in.)

1S +--:1,-i-S4-~15-.~0

WOH 24 17.0
1
1

20

File No. 27481-000
Sheet No. I of 2
Start 13 Apri12001

t------,..---...,......----.---,..----------------...., Finish 13 Apri12001

~--__-~-c_a-s-in-=9+S-a-m....:p:...le-r_+_-B-a-rre-I_+---D-n-·'I-in~9_E....:Q_ui.;..pm_en_t_a_n_d_P_ro_ced_U_l'9S -l Driller M. Porter
HSA S Rig Make &Model: Bombardier H&A Rep. B. Lawrence

Bit Type: Cutting Head Elevation
2.5 1 3/8 Drill Mud: Datum

140 - Casing: Location See Plan

30 - HoistIHammer: Winchl Automatic Hammer

'1

I
-,

I

I

"'1

:"\

:'-1

"1

"

~1

;']
'.
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J
:J
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~

I
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TEST BORING REPORT
Boring No. B4
File No. 27481'()o()
Sheet No. 2 of 2 i

0"""':- E
~ :8"':' Z.E Glg I! Visual-Manual Identification and Description

E e
G) ..... CIl Gl

?itll ~.J::
~

'Q.o 'ii.= i51i.
~!

EQ. Ii-- m (Densltylconsistency, color, GROUP NAME, max. partide size",
G) a. 1\IG)

~
0

0 rn me -¢! m stJUcture, odor, moisture, optional desaiptions, geologic interpretation)w....... :>
20

4 5S 20.0 ML Medium stiff, black 5n.T(organic)(ML), occasiOllll1 brick particles, mps
2 6 22.0 l.25in.
4
5 -Fn..lr

302050

25 WOR 56 25.0
WOH 24 27.0
WOO

2

25.0 CL Soft, gray lean CLAY (CL), DIpS O.OSmm, wet

-MARINB DEPOSlT-

~0tI S M M

30 WOR 57 30.0
1 24 32.0
2
10

CL Soft, gmy lean CLAY (CL), mps O.4mm, frequeot silty fiac III1d seams

~-~~------------------31.5 SP-~ gray poorly graded SAND with sit (SP-sM>, mps 0.4mm,-·;';;;

~ ;~',delise, gray poorly graded SAND (SP). 2 pieces of grave17'
31.8~ of , nIpS l.25iD.

-GLACIAL1Ulr

1585 S M M

Innl.n - I- ~_.-

106030

32.0 Boucm of Exploration at 32.0 ft.
No refusal

;;

i..

..J

B4: Boring No.
" NOTE: Sollidentlflcatlon baseel on v1sual-manual nieihoda of the uses as nrac:tlced bv H81- & Aldrich Inc.

I
1......._._........._.__.-..- ...-.-.._ ....-.-
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.. TEST BORING REPORT
Boring No. 85

Project Westbrook Riverfront Westbrook. Maine FileNo. 27481-000
Client City of Westbrook Sheet No. 1 of 1
Contractor Maine Test Borings. Inc. Start 17 April 2001

Finish 17 April 2001
Casing Sampler Barrel Drilling Equipment and Procedures Driller M. Porter

Type 8 Rig Make & Model: Monkeyrrripod H&ARep. B. Lawrence

Inside Diameter (in.) 1 3/8
Bit Type: Elevation
Drill Mud: Datum

HammerWeight (lb. 140 . Casing: location See Plan
Hammer Fall (in.) 30 - HoistlHammer: Cat-Head! Doughnut Hammer

0":"
~ i '0 ~raveI sand Field Test-- z.~ GI~

.D Visual-Manual Identification and Description I) E III
~ Gl .... Cl CD E

i !
I! .2 ~ !~

&: -a2 'ii.5 is Q it;
811 I) B :fi'~1i.

~--
(/) (DensItyJcansjstency, color, GROUP NAME, max. particle size-,

I::: I:::
J! a~a; ED. 8u: U:! U:ii: i I:::

~
IlIGl

~
(.)

structure, odor, moistuRl, optional desalplions, geologic intelpretstioo) III ::::I Efh fhelf fhC -4:! (/) #.#. #.#. ;F.;F. is f!- a:w.... ~ CI)

0
2 SI 0.0 SM Loose, brown silty SAND with gravel (SM). moist, mps 1.251n. 25 1040 10 15
2 4 2.0
4
7

5 S2 2.0 sp. Very deIIse. gray brown poorly gndcd SAND (8P-sM>, moist. mps I in. 1D ~O 30 20 10
7 10 4.0 SM

6S -FJU,

17

14 83 4.0 ML DeJJsc:. gray brown llIIIdy SILT (MI.), moist, mps lin. 10 1010 10 60

5 120 10 6.0
10 .FJU,

9

I 7 54 6.0 ML Stiff, gray brown SR.T with sand (MI.), mps 112·, moist ~D 20~ R
i

8 16 8.0 8M~--------------------- - f-- - ~

! 6.5 Medium delise, brown silty SAND (SM), moist, mps 2mm. 5 80 15
j 8

9

~6 55 8.0 sp Medium dellSe. bJ'OWD poorly graded SAND with gravel (SP), mps ~O 25 25
9 2 10.0

~
1.25m., moilt

6
7

~10
10 56 10.0 sp' Medium dense, brown poorly graded SAND (SP), DIpS ISmm, wet ~O 35 3D 5
10 6 12.0 0
9 Z -FJU,

9

2S 57 12.0 SP S7A:DeDse, gray-black poorly graded SAND (SP), wet. mpslin.,
12 24 14.0 chemic:al odor
20
13 'SM~-------------------- - - f- - 85 'i5 - f- 1-- .-

13.7 S7B: Dense, gray lilty SAND (SM), wet, mps 2mm, root fibers
15 88 14.0 ML
IS 3 16.0 -FILL- 15 ~O 15 40 20

15 33 DelIse, gray silty SAND (MI.), brick, glass QagmealS. wet, mps l.25iD.
501.2 15.5 8P- M:: gray blown poorly graded SAND with silt and gravel (SP-8M) I'U !""u 'u

~ mp 1.25m.
15.7 -GLACIAL TILL-

BouoIIl 01 r.JIlUDIlItion at IS.7 ft.
Refusal

Water level Data SamDleldentification Well Diaaram SummslV

Date Time Elapsed Del th (ft.) to: 0 Open End Rod ITO Riser Pipe Overburden (lin. ft.) 15.7
~lme (hr. Botlllm 80tlIlm llD Screen

6f Casina nf WnI<l Water T Thin Wall Tube G FltsrSBnd Rock Cored (lin. ft.)

4/17JOI 0920 0.25 . 13.0 9.0 U UndlsbJrbed Sample W Cutlin~ Samples 88
S Split Spoon - Grout

IT! Concrete Boring No.
G Geoprobe ~ Benlonite Seal

B5
'Field Tests: Dilatancy: R-Rapfd, S-Slow, N-None Plasticity: N-Nonplastic, l-Low, M·Medlum, H-High

I DUDnneSS: l.1 t'JIW 'M-M",tlium I..U·linh D • N_liJn"", ".1 nw ·M.U....II...... H-Hioh V.VPnJ Hinh
·SPT =Samder blows Der 6 In. "UAYi"'u'" ""-e size Is datsnnined bY direct observatlan within the limllalions of samolar size

NotA! 501llOOn based on vlsual-manual meth •••~ e uses as aractlced bv Halev & Aldrich. Inc.
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APPENDIXC

Slope Protection Sketch
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I
.. CALCULATIONS

FUe No. ~?4gl-dJ/\

Sheet / of I
Client C,ery IS~ WLrr~/4 Date 7)22./01.

)

Project waTBM&- '22 t/1E.t ;:!/AW"T CompuiedBy ~EL.I4£J-

Subject QLO /JI! ?UJrgc.7ZaJl/ Checked By

.--...._..~--_. _. t··..
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ENvIRONMENTAL
SOLU110NS

INTR.ODUCI'ION

SUBSURFACE EXPWRATIONS

Recent ExploratioDS

Haley & Aldrich, Inc.
500 SouthBorough Drive
Suite 10
South Portland, ME 04106-6935
Tel: 207.772.5439
Fax: 207.871.5999
www.HaleyAldrich.com

Ms. Shelley Bnmelle

Additional Evaluation
Westbrook Riverfront
Presumpscot River
Westbrook, Maine

11 December 2002
File No. 27481-002

Orcutt Associates
81 Bridge Street
Yarmouth, Maine 04096

Attention:

Subject:

Ladies and Gentlemen:

This report presents the results of our additional subsurface investigation for the proposed
Westbrook Riverfront project in Westbrook, Maine. OUr evaluation of foundation
requirenients will be provided when the site development and building configurations are
established.

The Riverfront Project is located along the Presumpscot River in Westbrook, as shown on
Figure I, Project Locus. This portion of the project consists of development west ofBri~ge
Street including realignment ofparking, additional parking, new building parcels and desip
of boardwalk. walkways aDd lighting. The existing riverbank slopes vary from approximately
1.5 horizontal to 1 vertical (1.5:1) to 2:1. The slopes are presently covered with various sizes
of riprap. The proposed areas for buildings and additional parking presently consist of
concrete slabs. bituminous walkways and park landscaping. .

Maine Test Borings. Inc. (MTB) ofBrewer, Maine drilled 3 borings, B201 to B203, at
locations shown on Figure 2, Site and Subsurface Exploration Plan. on 11 November 2002.
MTB drilled the borings to depths below ground surface varying from 17.0 to 21.1 ft. Haley
& Aldrich monitored the borings and prepared the logs included in Appendix A.
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Orcutt Associates
11 December 2002
Page 2

Borings were drilled using 2.5-in. diameter hollow stem augers. Soil samples were typically
obtained at 5-ft. intervals in the borings. Standard Penetration Resistance (N) was measured
at each sample interval in accordance with ASTM test designation D 1586.

Previous Explorations
I t

On 13 April 2001 MTB drilled 1 boring, B6, at the location shown on Figure 2. MTB drilled
the boring to a depth below ground surface of 14.4 ft. Haley & Aldrich monitored the boring
and prepared the log included in Appendix B. .

Haley &. Aldrich determined the locations ofborings by pacing from existing site features.

The boring logs and related information depict subsurface conditions and water levels only at
their specific locations at the time indicated on the logs. Son conditions at other locations
may differ from conditions at these locations. Also, the passage of time may result in a
change in groundwater conditions at exploration locations.

SUBSURFACE CONDmONS

The borings encountered three principal soil units at the site: topsoil, fill, and marine deposit
Encountered thickness and generalized descriptions of the soil units are presented below in
order of increasing depth below ground surface.

-
Topsoil- Topsoil consists ofvery loose, brown, silty SAND with grass and roots; to stiff,
brown, sandy SD..T with grass and roots. EDcountered thickness varied from 0.5 ft. to 1.0 ft.
A O.4-ft. thictoess ofwood chipslmulch was encountered in B201.

1iiII - Fill consists ofvery loose to dense, gray to brown to black, weD-graded SAND (SW);
to sUly SAND (8M); to mottled lean CLAY (CL) with various amounts of ash, cinders,
bricks, glass, wood and organics. Encountered thickness varied from 14.4 ft. to 20.0 ft.

Marine Deposit - The marine deposit consists of loose, gray, poorly-graded SAND (SP); to
soft, gray, lean CIAY (CL). The encountered thickness of~e deposit varied from 1.4 ft.
to greater than 2.0 ft.

; I
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Borings encountered refusal on what was judged to be bedrock: at depths below ground Jt

surface varying from 14.4 ft. to 21.1 ft. . .

The borings enCQlUltered water at depths below ground surface on the order of 14.6 ft.
Observations of water were made over a relatively short period of time and may not represent
the stabilized groundwater level. In addition, water levels will vary with season, temperature,
precipitation, water level in the Presumpscot Riv~r and construction activity in the area. I

. !

, I

' ...!



"'1
: !

Orcutt Associates
11 December 2002
Page 3

Therefore, water levels during and following construction will vary from those measured in
the borings.

PRELIMINARY FOUNDATION CONSIDERATIONS

The topsoil and fill are not considered suitable for support of buildings and other structures
due to their variable density and the presence of organics and other miscellaneous materials.
The loose condition and decomposition of organic materials could lead to potential
unacceptable movement with time.

We anticipate that buildings and other load bearing structures will require support on
foundations such as treated timber piles that will penetrate through the till materials into the
underlying glacial tiD or bedrock.

Sincerely yours.& ALDlUCH, INC.

.~~
nneth L. Recker, P.E.

Vice President

KlJt:0\PR0JEClS\27411\OOZ\SUBSURFACEREPORT.DOC
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Enclosures:
Figure 1
Figure 2
Appendix A
AppeudixB

- Project Locus
- Site sand Subsurface Exploration PIan
- Logs of Recent Borings
- Logs of Previous Borings
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.; .. TEST BORING REPORT
Boring No. 8201

-,

Project WESTBROOK RIVERFRONT. WESTBROOK. MAINE
Cflent ORCUTT ASSOCIATES
Contractor MAINE TEST BORINGS, INC.

.... - ----------------------------1-: C-',,- -.." -~, - -- -
2.0 SM loose brown silly SAND with gravel (SM). c:Iayey silt lenses, clamp 5 10 10 30 30 15

~ummarv

8020

location See
Plan

Overburden (lin. ft.) 20.0
Rock Cored (lin. ft.) •
Samples 4S

SamDIe Identification Well Dlaatam
o no.- End Rod (lIJ Riser PIpe

....1""'. llD Sc:reen
T ThIn Wall Tube W Filer SInd

U Undislulbed sample m Culling.

S Split s - Grout
poon rn Conc:tete Boring No. 8201

G GllOprobe ~ Bentonite Seal

I nn I ofthA ...."'.. N.1Av" Ald",..h.tne,

Split spoon refus&I at 20.0 ft. or probable bedrock

CL MelIam sIiIfgmy-Ilrown sandy Jean CLAY (CL), organic fibers, damp

14.01-- -LD0S8~..rea:.liOWriai1dwhiI8ASH:diY------------ '-1- - - -I- - -- ­

-FlLL-

DIlatancy:

,DIIr81n,
Note~ 8011

HIE

Water level Data
TI Elapsed De~ th (ft.Uo:

me Inme {hr. IloIIom =Water
Date

1-- ----------------------------1--+-+--1- r-' --, -f---3.0 Note: right brown silly SAND in c:uttings 3.0-5.0 ft.

O~ E ..r:. B.... Z.E ~ I! i VlSuaJ-Manualldentification and DescriptionSo G)~ G)S- " t
.J: a.g a= ~ ....

."
Q. -~ Eo:: Eo.

Q ." (Densif¥Iconsis. cdor, GROUP NAME, I1lalt. particle sizt!l.CD ClICD
~

0
0 en ~alJ U)o wE ." stnJcture, odor, mcisIl.Ire, optional desaiptlons, geologic intelprelalion)

:;)

0
2 S1 0.0 -WOOD CHIPSIMULCH-
3 12 2.0 0.4 SM I.ocsa brown sillySAND (SM). damp
4
5

Field Tests:

Casing Sampler Barrel Drilling Equipment and Procedures

Type HSA SS - Rig Make & Model: 853 Mobile

Insiele Diameter (in.) 2.5 1.375
Bit Type:

- DriUMud: NDne
HammerWeight (lb. . 140 - Casing:
Hammer Fall (in.) - 30 - HoistIHammer: Winch I Safety Hammer

tS +-.."....+-.,.,.--!-,."..,.-I
2 S4 15.0
3 12 17.0
5
6

11/11102

'~PT.

-5
2 S2 5.0
2 18 7.0
2
4

I-

0
~
.oJ

~
~

10
:::f

3 S3 10.0 ~
2 12 12.0 0
4 z
4
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.. Boring No. 8201 ITEST BORING REPORT File No. 27481.-002
Sheet No. 2 of 2

O~ e t B
IGnMll sand

~ ZoE .... I!! VlSual-Manualldentification and Description ~~ li' I 5J.~ .s. CII • ~ I II• ~
III fi't -d Q.:s 0 -'2 ::! :! c l!

l- ~. u.I (DensilyIeonsistency,c:cIor, GROUP NAME. max. particle sim2
• 8~ B:=!: sa a"Et > iLiL :2 c.

• Do lila: I
....... U III :::J :I .::

c fI.) Cl>ell ~C -c:: (I) s1ructUre, odor, moisture, optional descriptions, geologic interpretaticn) ~;J: ~~ ~';1. af!- 0:w_ ::J (I),

20
50ID 20.0 m.u I\Note: rust-blOwn wet sand on tin of l;flQOI'I I.

- 22.0 BotIcm of &pIoration at 20.0 ft. I

'IIPT .........bl_ per' In. 1....._ p.nIcl. 81D(mm)h dehrmlnecllly"'" .....,..sonOlllllhln... llmhdon. of....... I Boring No. 8201

t:Jl'ifii Soli "ntltlcatlon buecI on .v.t-manv.1 methc!dl of th. uses .. Dradlcld bv H.1w & Aldrich Inc. 1
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B202

F"H!ld Test

21.1

206020

SummarY

103030 15 15

Boring No.

Location see
Plan

Overburden (lin. ft.)
Rock Cored (lin. ft.)

Samples 5S

Well Dianram
ITO Riser Pipe
I];[) Sawn
mJ Flier Sand
m Cuttlnp_ Grout

~ concrete Boring No. 8202
~ Bentonlle s..I

~~s~-!t:N~~~~IJc,1~.~,.~.~,~~'th V.VAN H1ah
1m

.fiLL·

o Open End Rod

T Thin Wall Tube

U UndlslUrtlBc:I sample

S Spilt Spoon
G GeoprobB

TEST BORING REPORT

Dense black to bn7M'l ASH, chaII8d wood, 1 In. piece gravel, 10"­
sand,dlY

Samnle Identification

-FlLL-

Vef'/ loose black ASH

Nate: probable wood at 19.0 ft.

f-=-:- Very loose dark bn7M'l silty SAND 'It1Ih grass rooIs
0.5 8M 1\ -TOPSOil.

Medium dense Ilrcwn silly SAND (SM), dlY

1.8 "'SP -MediUmdenSe-09iitbWM1~SAND(Sp),daiiip-----+''''~-I-l- ~ 5~

f-_- ----------------------------...-~_I-_I- f- -~ - -- -
5.0 MIC Vef'/ loose bn7M'l SAND, CLAY (SMICl) and ASH layers, some glass,

dry

Dilatancy: ~:~~d, ~-sJ~, N-~~:h

'Mmdmum dltlll

0.0
2.0

81
12

1430 - 2D.0 21.-4 14.6

11 Elapsed Del th eft.Ho:
me trane (hr. IIoItom ~ Water

2
3
6
6

0"":'
~

.J::. .8zc ..... a Visual-Manual Identification and Description
IDS. E

lD~ Q CD
~III Q-d

~i Q1: o.ID CI.I (Oensitylconsis1ency, allor, GROUP NAME, max. JlQftide sim2
,~a: IlIlD

~
~ ..... 0

(I) 00lS (1)0 -= CI.I slJUcture, odor, moisture, cplional desaiptions, geologic intelpetalion)
w~ :;)

Data

Project WESTBROOK RIVERFRONT, WESTBROOK, MAINE
Client ORCUTTASSOCIATES
Contractor MAINE TEST BORINGS, INC.

Field Tesls:

Casing Sampler Barrel Drilling Equipment and Procedures

Type HSA 55 - Rig Make & Model: B53 Mobile

Inside Diameter (in.) 2.5 1.375
Bit Type:.
Drill Mud: None

HammerWeight (lb. . 140 - Casing:
Hammer Fan (in.) - 30 - HolstJHammer: WIllCh I safely Hammer

5
1 S2 5.0
1 12 7.0
1
3

aw
..J

~
~

10
::I

6 S3 10.0 ~
13 12 12.0 0
19 z
14

Waler Level Data

15 +- +--4---1
2 54 15.0
1 12 17.0
2
2

11/11102
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'SPT-

..~

!

J

f1
:--1

J
I

.._--,

1

"-1

'-'J

'J

:]
:'1
•.1

'I--
.J
~J

g

J
'j =

;
l'

J I
~

I
- '\

I
_.I

J

']

iI_J

\ i
:J ~

i ~
; g
~



.. TEST BORING REPORT
Boring No. 8202
File No. 27481-002
Sheet No. 2 of 2

- O~
~ I :5 :8

~
Z.5 .5.

0.

~
VlSU81-Manualldentification and DescriplIon

lD ..... Q •..
~i -t: 'i5.u 'i5.5 is (I) (Densilylcansist. color. GROUP NAME, max. particle sizll.E ID Eo. ~ .... 0D ala: a1. I -~ (I) s1JUCture, odor, moisture, cpIionaI descriptions, geologic IntErpretatIon)

0 fI) (1.)00 (1.)0 00 ..... ::;,

20
3 55 20.0 m.u "SP -woo tomabove\

2 13 21.4 loose gray poorIy-graded SAND (SP). wet. petroleum odor
501.4 20.2 -MARINE DEPOSIT-

21.4
Split Spoon refusaJ on probable bedrock

Bollan of Exploration at 21.4 ft.

955

"

"

! I

I
I
I
I

I
I
~i l-'a-PT~.='a.nPl==''''=''''==PW='=In.=IM=uImum==lpull==.cIe='''='=(mm=)''=dele=rmlned==by=cI=__=oIIlI=""="=0II=wt=IJI=.,,=...=.=IImItatI==-==oI=-.t==.=::====N====B=2=O=2==::j

I
Boring o.

lItrE: loll kfentlllcatlon bill'" on v1IU11I_lIu,'rneUlodI of the USCS II I bv HIlMI & Aldrich Inc.
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i .. TEST BORING REPORT

Boring No. B203

Project WESTBROOK RIVERFRONT, WESTBROOK, MAINE
Client ORCUTT ASSOCIATES
Contractor MAINE TEST BORINGS, INC.

1--1-_---------------------------I--~_+._1- - -- -I- -
17.0 BotlDm of exploration at 17.0 It

No refusal

M

u ••

17.0

1585 N

SummarY

30 70

5 ~ 30 30 10

Location See
Plan

2D 25I2(l15 5 15

Overburden (lin. ft.)

Rock Cored (lin. ft.)
Samples 4S

Well Diaaram
lID RIIer~
00 Scr8en
r::;::;:] FIIIar SBnd
rn CullIng._ 0IaiIt

~ concrete Boring No. 8203
~ BentDnlle SuI

~s~_~N~~~~\l~·.~lum,~H~~ V-
I DIM I

-··....,USCA ••

SarnD~ld8ntification

o Open End Rod

T Thin Wall Tube

U Undisturbed sample

S Split Spoon
G Geoprobe

Note: rods dropped from 10.0-11.0 It

Very dense WOOD, brick, gravelly SAND, ASH in layers, dry
-F1Ll.-

~:~:,~,..S:SI~, N~.::h
IIlIIItIdlI m.'mm\ .. d

Iftn

~ W-8II1 Loose light broWn well-graded SAND willi silt (SW-SM), dIY, occasional
silt lenses

15.0 CL Soft light gray lean CLAY (CL) with sand, damp
-MARINE DEPOSIT-

Dilatancy:

lin

Water Level Data

11
Elapsed DeE Ih (ft.) to:

me fro, 80UDm IIolIDm
!11lI18 (hr. CI c....... ..11-1_ Water

Date

...... O~ ...... E = .8
~

ZI:
tilE I! n E VlSua~anualldentification and Desaiption

G1 .....
~

GI

= Q.U D.= 0 ~

1: 0 .....
(DensIlyIconsisteney, cdor, GROUP NAME, max. parlicIe siztI',n ~~ En :> co

CD ell ..
~

CD'":' U
0 (I) UHG (1)0 -c:: co structure, odor, molsture, optional descriptions, geologic inlerpreIation)w..... ~

0
S1 Stiff brown sandy SILT with grass roots2 0.0

9 20 2.0 -TOPSOIL-
16 1.0 GM Dense gray-brcMn silty GRAvel (GM) willi sand, dlY
23 -ALl.-

Field Tests:

Casing Sampler Banel Drilling Equipment and Procedures

Type HSA SS - Rig Make & Model: 853 Mobile

Inside Diameter (in.) 2.5 1.375 - Bit Type:
Drill Mud: None

HammerWeight (lb. - 140 - Casing:
Hammer Fall (in.) - 30 - HoistlHammer: Winch I safely Hammer

5
3 52 5.0
2 13 7.0
2
2

0
w
~

~
(f)

~

10
::l
~
0z

45 53 11.0
4 14 12.5
6

15 +-~2--+"""""S4.,........j-'1:--5.~O-l

2 20 17.0
2
-4
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APPENDIXB

Logs of Previous Borings
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B6

B6

14.4

202525

1515

Boring No.
TEST BORING REPORT

-FILL-

Loose, browD gray silty SAND, lOS ash, lOS ciDdeD, moist

Loose, gray 10 black SAND, 30S ada, 20S bric:t. 20S
ciDdcnlmira:Dmcoas fill maIaiaJs, wet

sw '" Bjenmjnms CGaa'etc ./ 1'>1\ i'>Jl:
0.2 Medium.tao- n"". blown well paded SAND (SW), moist. mps 1.25iD. 5 I'" I""'" 25 20 5

.FILl,

14.4 Augeud'usal at 14.4 ft.
Bouom ofBxpJondon at 14.4 ft.

0.5
2.5

3 81
6 6
7
7

Project Westbrook Riverfront Westbrook, Maine
Client City ofWestbroot
Contractor Maine Test Borings, Inc.

Waler Level Data SamDle Identification Well Dlaaram SummarY

Date Time Elapsed Dellth (ft.) to: 0 Open End Rod DIJ RlaerPtpe Overburden (lin. ft.)
irlme (hr. Ilollorn 80ltllm llIJ SCI-.

""u..... Water T Thin WIlli Tube 0 FlterSand Rock Cored (lin. ft.)
U Uncllsturbed Sample m Cuttings Samples 38
S Spill Spoon -Grout

E3J Col'lCl'llle Boring No.
G Geoprobe ~ Bentann. Seel

Field Tests: DlIalancy: R-Rapld, ~.t!~, N~:::h Plaslicily: N:N~~~~2c'l ~~~. M~.ium. :~~~~L_I nw -U- 11m •

·APT. .. d
Nollt: inn ofths uses -- Ibv ....I.v & Aldrl~h_ Inc.

~

to
o

5
2 S2 5.0
3 6 7.0
5
S

~
~

10 ~1 53 10.0
1 12 l2.0

~7
11

Type

Inside Diameter (in.)

HammerWeight (lb.

Hammer Fall Cm.)

File No. 27481~

Sheet No. 1 of 1
Start 13 Apn12001

r------.....--......--......--......----------------j Finish 13 April 2001
r-- -+_Cas_i_n9=-t_S_am......;.,.pIe_r-+--_B_a_ne_I+ Dri_·_IIing....;;...Eq----:...U_ipme__nt_a_nd_p_roced__U_RlS -f Driller M. Porter

HSA S Rig Make & ModeJ: Bombardier H&A Rep. B. lawrence

Bit Type: CuuiDg Head Elevation
2.5 13/8 Drill Mud: Datum

140 - Casing: location See Plan

30 - HoistIHammer. WiDchI Automatic Hammer
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REPORT ON
SUBSURFACE INVESTIGATION
ADDmONAL EVALUATION
WESTBROOK RIVERFRONT
PRESUMPSCOT RIVER
WESTBROOK, MAINE

by

Haley & Aldrich, Inc.
South Portland, Maine

for

City of Westbrook
Westbrook, Maine
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HALEY &
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12 March 2003
File No. 27481-003

City of Westbrook
Westbrook City Hall
2 York Street
Westbrook, Maine 04092

Haley & Aldrich, Inc.
500 SouthBorough Drive
Suite 10
South Portland, ME 04106-6935
Tel: 207.772.5439
Fax: 207.871.5999
www.HaleyAldrich.com

Attention: Mr. Matthew Eddy

Ladies and Gentlemen:

INTRODUCTION

SUBSURFACE EXPLORATIONS

Additional Evaluation
Westbrook Riverfront
Presumpscot River
Westbrook, Maine

Subject:

This report presents the results of our additional subsurface investigation for the proposed
Westbrook Riverfront project in Westbrook, Maine. This additional investigation was
completed to better define the depth to refusal east of Bridge Street. This work was
completed in accordance with our proposal dated 20 February 2003.

Recent Explorations

The Riverfront Project is located along the Presumpscot River in Westbrook, as shown on
Figure 1, Project Locus. This portion of the project consists of a boardwalk along the river
from approximately Bridge Street to Ash Street. The existing riverbank slopes vary from
approxiinately 1.5 horizontal to 1 vertical (1.5:1) to 2: 1. The slopes are presently covered
with various sizes of riprap. The riverside of the boardwalk will be supported on 25 ton (50
kip) design capacity treated timber piles driven to bearing in the naturally deposited dense
soils underlying the site. .

Maine Test Borings, Inc. (MTB) of Brewer, Maine drilled 3 borings, B301 to B303, at
locations shown on Figure 2, Site and Subsurface Exploration Plan, on 10 and 11 March
2003. MTB drilled the borings to depths below ground surface varying from 39.5 ft. to 63.9
ft. Haley & Aldrich monitored the borings and prepared the logs included in Appendix A.
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12 March 2003
Page 2

Borings were drilled using 2.5-in. diameter hollow stem augers. Soil samples were typically
obtained at 5-ft. intervals in the borings. Standard Penetration Resistance (N) was measured
at each sample interval in accordance with ASTM test designation D 1586.

SUBSURFACE CONDmONS

The borings encountered four principal soil units at the site: fill, marine deposit. glacial till
and weathered bedrock. Encountered thickness and generalized descriptions of the soil units
are presented below in order of increasing depth below ground surface.

Fill - Fill consists of loose to very dense. gray brown to gray to brown, well-graded SAND
(SW); to silty SAND (SM); to mottled lean CLAY (eL); to Sll..T with sand with various
amounts of ash. cinders, bricks. glass, wood and organics. Encountered thickness varied
from 8.0 ft. to 23.5 ft.

Marine Deposit -The marine deposit consists of loose, gray, poorly-graded SAND (SP); to
silty SAND (SM); to SILT with sand; to soft to medium stiff, gray, lean CLAY (CL). The
encountered thickness of marine deposit varied from 15.0 ft. to 45.5 ft.

Gladal1ill - Glacial till consists of medium dense to very dense, gray to gray brown, silty
SAND (SM); to poorly-graded SAND (SP); to well-graded SAND (SW) with gravel and .
cobbles and boulders. Encountered thickness varied from 6.6 ft. to 7.0 ft.

Weathered Bedrock - Encountered thickness of weathered bedrock varied from 1.0 ft. to
2.9 ft.

Borings encountered refusal on what was jUdged to be bedrock at depths·below ground
surface varying from 39.5 ft. to 63.9 ft.

Water was encountered in B302 at a depth below ground surface of 21.6 ft. Observations of
water were made over a relatively short period of time and may not represent the stabilized
groundwater level. In addition. water levels will vary with season. temperature.
precipitation, water level in the Presumpscot River·and construction activity in the area.
Therefore, water levels during and following construction will vary from those measured in
the borings.
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City of Westbrook
12 March 2003
Page 3

Sincerely yours,
HALEY & ALDRICH, INC.

Kenneth L. Recker, P.E.
Vice President

EncloSures:
Figure 1
Figure 2
Appendix A

KLR:G\PROJECI'S\27481\l103\SUBSURFACEREPORT.DOC
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-- TEST BORING REPORT
Boring No. B301

Project PROPOSED WESTBROOK RIVERFRONT, WESTBROOK, MAINE FileNo. 27481~03

Client CITY OF WESTBROOK Sheet No. 1 of 2
Contractor MAINE TEST BORINGS, INC. Start 11 March 2003

Finish 11 March 2003
Casing Sampler Banel Drilling Equipment and Procedures Driller G. Rudnicki

Type HSA SS - Rig Make & Model: Mobile Track H&ARep. B.lawrence

Inside Diameter (in.) 21/2 1318
Bit Type: Cutting Head Elevation- Drill Mud: DatumNone

HammerWeight (lb. - 140 - Casing: Location See Plan
Hammer Fall (in.) - 30 - Hoist/Hammer. Winch I safely Hammer

0-:'" E =& :s Gravel Sand Field Test

~ Z.5 GI~ I!
~

VlSual-Manual Identification and Desaiption lD

i~ {;- i411"'" ct GI
CII Q I! lD .. b5.r:. "5.¥ D.-S is II II C c

0. -Ii: ~...,.
(I) (Densitylconslstency, color, GROUP NAME, max. particle sivJ, ~ c 8~

.E.E S ~ "0 ct

ia: Ea.
~

g u: u.u. CII !f j !lD alGI structure, odor, moIsture, opliqnal desaiptions, geologic Inlelpretation)0 0 (l)Cll5 00 w£ ::;) ~"fI. "fl.#. ;1.;1- Q t!- o. w
0

MedIum dense brown poorIy..graded SAND with alit (SP-SM), mps=4 1015 65 10
mm, moist

9 S1 2.0
f-- ---------------------------- f- 5-- - ~5 - '--16 18 4.0 iO - -

2.5 Medium dense gray-brown sandy SILT (ML), mps=1J2ln., moist, roots
12
13 -- ~----------------------------- -1

10 ~5 - --- -3.5 Medium dense pooJIy-gl8ded SAND with slit (SP-8M), mps=4 mm, 15 10
moist

5
6 S2 5.0 Medium dense brown silty SAND (SM), mps=1/4 In., moist, trace sand 5 10 560 20
12 12 7.0
9
8 -FILL-

0
w
~
~

~w
~
...J

10
....J

4 S3 10.0 ~ Medium dense brown well..graded SAND (SW), mps=1 in., moIst 5 20 20 30 20 5
5 2 12.0 0
8 z
5

15
4 54 15.0 Loose brawn silty SAND (SM), mps=3l4 in., (coal), 15% and and coal, 25 30 30
6 12 17.0 moist
3
2 f-- ~---------------------------~

,- ,- -
~O """j( - f-- -16.7 Very loose gray SILT with sand (ML), mps=0.4 mm, wet 80

,

20 I
Water level Data SarnDleldentffication Well Diaaram SummarY

Date Time Elapsed DeJ:~ (ft.) to: 0 Open End Rod OIl Riser PIpe Overburden (lin. ft.) 39.5
Time (hr. BOlIDm Bottcm IJ[] Screen

for Casin" nf ~""" Water T Thin wall Tube ~ FiIl8r5and - Rock Cored (lin. ft.) -
U Undisturbed sample ~ Cuttings Samples 9S
5 Split Spoon - Grout

Ul Concrete Boring No. 8301G Geoprobe ~ Bentonite Seal
Field Tesls: Dilatancy: ~~d,..~I~, N~'=h :,S~...~:N~~~=~\~·l~~~ium,~~~~ V-VAN Wi"h

'SPT= sD8t6ln "Maximum DSItic:Ie size fmm\ s detennlned bv direct observation within the limitations of aamdersize lin mllllnelelS\.
Note: SollldRnflflcatfnn based 1m visual-manual methods of til. uses _ nractlctld bv Hllll_ & Aldri~h. In~.



a. Boring No. 8301 I
TEST BORING REPORT File No.

i

27481-Q03 !
Sheet No. 2 of 2

O~ E or; "6 Gravel Sand "al T~

~ Z.E -- l! Q. .a VISual-Manual Identification and Description ~ ~41)£ E II
II)

G)-- Q Q i'; ::
5 -u "iii is 1; e II

III i 4) III ~ oS

'Ii: ~~ (DensityJconsisteney, COIOl, GROUP NAME, max. particle sivl, lJ.E c c c c Q

0-

~a ~ ..... (I) 8:; ii:ii: I ~ "" !~ ~
u Uu. <It

en en..., -4:! (I) stJucture. odOl, moisture, optional descriptions, geologic Interpretation) ";/!.tt. tt.#o #Ott. is ~
.!!w..... ;:) Q.

1-20
1 55 20.0 Medium dense black SILT (Ml), 30% ash, 5% glass, ceramic and 1025

2 12 22.0 miscellaneous fill, wet
12
9 -F1LL-

;

23.5

25
WOR 56 25.0 Soft to ~edium stiffgray lean CLAY (eL), mps=O.4. mm, wet, black 1090 N M M

WOH 24 27.0 streaks
WOH
WOH -MARINE DEPOSIT-

30
WOH 51 30.0 Soft to medium stiff gray lean CLAY (OL), mps--o.4 mm. wet, black 15 85

WOH 24 32.0 streaks, occasional fine sand seams
1
1

35
1 S8 35.0 -Alternating layefS of- 595

1 24 37.0 Gray lean CLAY (Cl), mps=O.4 mm. wet 30 70

WOH -and-

1 Gray poorIY-iJraded SAND (SP), mps=2 mm, wet

38.5 ·WEATHERED BEDROCK-

5010 S9 39.5 39.5 BOTTOM OF EXPLORATION 39.5 FT.
0 39.5

Refusal

'SPT" 8a1llPl8rbIowa per 6 In. "liulmum pMIc18111u Imm) Is det8nnlned by direct obHrvalion within 1M 1Imft11l1onll of Alllpler I Boring No. 8301
tMte: SollldllllltllcaUon baed on VlsuaknanuelllltlttloO of the uses .. nr.actfced bv Helilv & Aldrich Inc. 1
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-- TEST BORING REPORT
Boring No. B302

Project PROPOSED WESTBROOK RIVERFRONT, WESTBROOK, MAINE FileNo. 27481~03

Client CITY OF WESTBROOK Sheet No. 1 of 3
Contractor MAINE TEST BORINGS, INC. Start 10 March 2003

Finish 10 March 2003
Casing Sampler Banel Drilling Equipment and Procedures Driller G. Rudnicki

Type HSA SS - Rig Make & Model: Mobile Track H&ARep. B.lawrence

Inside Diameter (in.) 21/2 1318
Bit Type: CuWng Head Elevation- Drill Mud: DatumNone

HammerWeight (lb. - 140 - Casing: Location See Plan
Hammer Fall (in.) - 30 - Hoist/Hammer. Winch I safely Hammer

ci~ E i 'i5 Gravel Sand Field Test..... Z.E - l! .a Visual-Manualldenlification and Description E tilE G)-'" alE a lD E SG

II
l)' :II.s::. Ciu ii.s::. III

~
;;; I!! .3!

D := b =1i. 1i: E~ Eli. is In (Densityl<:cnsistency, allor, GROUP NAME, max. partide stzf!, B C si C C C j§ ;g l!"
~

III al -
~

iii- 0 ii: ii: ii:j !if OJ ~.
t/)

QI me -II:! (f.l sbuclure, odor, moisture, optional desaiptions, geologIc Interpretation) ~~ ~;1- ;1- ;1-5 ~ e.(l)DG w-'" :) In
0

1\ -BITUMINOUS PAVEMENT-
0.1 -FROZEN SOIL-

34 S1 2.0 Very dense gray-brown silty SAND (SM>, mps=3l4 in., moist (frozen) 5 10 1020 40 15
37 24 4.0
38
34

5
6 S2 5.0 Medium dense gray to brown SILT with sand (Ml), mps=4 mm, moist, 5 5 10 80
6 24 7.0 trace ashIcoaI
4 -FILl-
3

c
W
...I

~co 8.5
~
...I

10
...I

2 53 10.0 ~ Loose gray-brown silty SAND (8M), mPFD.4 mm, wet, fine sand 70 30 R
5 24 12.0 0 seams
3 z
5 -MARINE DEP08IT-

i
I
I

15
1 54 15.0 Very loose gray SILT (Ml), mps=O.4 mm, one lean CLAY layerwith 40 60 R
1 24 17.0 black streaks, wet
1
3

20
Water Level Data SamDleldentffication Well Diaaram umm8rv

Date Time Elapsed De~ ttl eft.) to: 0 Open End Rod [ill Riser Pipe Overburden (lin. ft.) 63.9
!rune (hr• BoItDm BoItDm [ID SCreen

of casino rI H..... Water T Thin Wall Tube mJ FJterSand Rock Cored (lin. ft.) -
3110103 1400 0.0 60.0 62.0 21.6 U Undisturbed sample m cuttings Samples 13S

S Spilt Spoon - Grout
F.;3] ConClWte Boring No.G Geoptobe ~ Bentonite SBaI

B302

field Tests: Dilatancy: ~-..R~Id •.•~I~, N~:h ~S~U't:N~~~c,l ~~,~:::~~, ~~~~ V-VerY Hioh
SPT '"' Samcler blows DIll' 6 In. 'Maximum aartlcle size (mm\ Is direct obse In lhellm·..... size lin mllruneters •

Note: Soil Identification hued on vlsual_nual mAlhads of the uses elld bv Hah'" & Aldrl"h_ Inc



.. Boring No. 8302

TEST BORING REPORT FileNo. 27481-003
Sheet No. 2 of 3

O~ E fi- e Gravel Sand :1"" T...

~ Z.5 ...... I! ,D Visual-Manual Identification and Description CD E
11)-- 8)5- l

tD E
~ CD ~ !0 >- ~ ~ 01

~fi- "'6. u "'6..c 0 1\1 "t:l CD CD t
1i:

-.
• c:

c: c:

~&! Eli ~--:-
0 (Density/consist8ncy, color, GROUP NAME, max. particle sivl, 8u: o CD c: c J!l .r:

~
0 o:!1 U::ii: jCD CIIlD 0 sll\lcture, odor, moisture. optional descriptions, geologic inleIpretalion)

1\1 ;- i0 U) 0C1l1 00 -= :1.:1. i!-~ :1.~ is {!.
w__

:;) 0

20
3 55 20.0 Gray-brown 51LT (Ml), moist to 1090 R

9 24 22.0
14 Gray-btown lean CLAY (Cl), moist 1090 N M M
12 1--~---------------------------

I- --1- -'90 101- -~- -
21.6 Medium dense gray-brown poorly.graded SAND with silt (SP-SM),

mps=0.4 mm, wet -

2S 1--1----------------------------'- --1- -I- ijl-M- -
1 56 25.0 25.0 Soft to medium stiff gray Jean CLAY (Cl), mps--G.4 nun, wet, black 5 95 -N

1 24 27.0 streaks
1
2

30
WOR 57 30.0 Soft to medium stiff gray lean CLAY (Cl), mps=O.4 mm, wet 5 95 N M M

WOH 24 32.0
1 -MARINE DEPOSrr-

2

35
WOR 58 35.0 Soft to medium stiff gray Jean CLAY (Cl), mps=0.4 mm, wet, black 595

WOH 24 37.0 streaks
WOH
waH

.w waR 59 40.0 Soft to medium stiff gray lean CLAY (CL), mps=O.4 mm, wet, black 5 95

waH 24 42.0 streaks
WOH

1

45
WOH 510 45.0 -Altemating layers of· 10 90 N M M

WOH 24 47.0 Gray Jean CLAY (Cl), mps;:Q.4 mm
1 ..and- 65 35 R

2 Gray silty SAND (8M), mps=O.4 mm

'SPT=SUlpIerb1_ per' In. "M-.Jmum particle aID (1II1n) Is detemllned by direct obMrYalion ""'thIn the IlIIIltallona of ..mpl... Boring No. 8302
tfttrE: SollldenUllcatlon baed on vlauakrlanuBI method. of the useS .. Dractlced bv H• .." & A1ddcb Inc. I

- I



8302

5 90 5

95 5

1090

5 1070 15

Boring No. 8302

File No. 27481-003
Sheet No. 3 of 3

-WEATHERED BEDROCKW I 51LT-

-MARINE DEPOSIT-

Layered very dense gray poorly.graded SAND (SP), mps=2 mm, wet

-and-

-GLACIAL TIll DEPOSIT-

Refusal

Rod Probe 62.0-63.9 ft.

Very dense gray poorlYllmded SAND (SP), mps=2 mm, wet

Very loose gmy poorIy.gmded SAND (SP), mps=2 mm, wet

Medium dense gmy silty SAND (SM), mps=112 in., wet

Visual-Manual Identification and Description

(Density/consistency, color, GROUP NAME, max. particle size
z
,

structure, odor, moisture, optional descriptions, geologic interpretation)

TEST BORING REPORT

61.0

Depth Blows
62-63 64

63.9 f--~63-6~S~3.L9L.l10!n0lM.r.9lL. ~+-t-H-t-t-t-t-t--t-'
BOTTOM OF EXPLORATION 63.9 FT.

54.0

O~z.e
11)"-'
-a. U1- II)c. Ea::

U) ~~

6O+-~+-:--+__--I
40 S13 60.0
36 24 62.0
25
40

55 WOR 512 55.0
1 8 57.0
9
5

50+--:-+-.,,--+-~
2 S11 50.0
2 12 52.0
1
2

~SImpler blows per 81n. "M8llImum particle size Imm} Is dllennlned by cII~oils_don wlthln thellmilldlons or ..mpIer . : Soring No.
~ SoIIId.ntlfleation baud on Villual-manual methods ofth. uses .s nractlced bv Halev & Aldrich Inc.
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.. TEST BORING REPORT
Boring No. 8303

Project PROPOSED WESTBROOK RIVERFRONT, WESTBROOK, MAINE FileNo. 27481-003
Client CITY OF WESTBROOK Sheet No. 1 of 3
Contractor MAINE TEST BORINGS, INC. Start 10 March 2003

Finish 10 March 2003
Casing Sampler Barrel Drilling Equipment and Procedures Driller G. Rudnicki

Type HSA SS - Rig Make &Model: MobDe Track H&ARep. B. Lawrence

Inside Diameter (in.) 21/2 13/8
Bit Type: Cutting Head Elevation- DatumDrill Mud: None

HammerWeight (lb. - 140 - Casing: location see Plan

Hammer Fall (in.) - 30 - HoisUHammer: Winch I Safely Hammer

0-:'" E :; '0 Gravel Sand Field Test

~ Z.5 CD~ I! c. D Visual-Manual Identification and Description
~~

..
1II .....

~
CD E II)

lj' :I
~

if; I!! II)
..

~it o.U i5.:6 ClI "C II II C c
~6: Ec! a (/) (Densitylconsistency, color, GROUP NAME, max. partide sJze:l,

aI C
8~ .5.5 .l! aEc.

~
u 8ii: u. u. ] CGI

~ca
CIICD CD .....

In structure, odor, moisture, optional descriptions, geologic interpretation) ClI ~

0 fIJ cno -¢:! ## ## "#.# is {!. 11. iw..... :)

0

5 S1 2.0 loose brown and gray silty SAND (SM), mps--2 mm. ash, coal, moist 1060 30
4 18 4.0
4 -FILL-
S

5
2 S2 5.0 Loose brown silty SAND (SM), mps=4 mm, moist 10 20 45 25 ---4 8 7.0 -- ~---------------------------l- .- -

~O 901-- -
5.5 Medium stiffgray lean CLAY (CL), mps=O.4 nun, moist, trace roots

4
6 -FILL-

a
III
...l

8.0...l

~

'"~
...l

10
...J

4 53 10.0 ~ Medium dense gray-brown SILT with sand (ML), mps=O.4 mm, moist 15 85
6 24 12.0 0
7

z -MARINE DEPOSIT·
7

15
WOR 54 15.0 Very loose gray Silty SAND (SM). mPFO.4 mm. wet, wood fibers, roots 70 30
WOR 24 17.0

1
WOH

20
Water Level Data SamDle Identification Well DiaQram SummarY

Date Time Elapsed DeE th (ft.) to: 0 Open End Rod rm Rlserprpe Overburden (lin. ft.) 50.6
Time {hr. IlatIcm Bottom em Saeen

Of CasIno '" w_ Water T Thin Wall Tube ~ Filter Sud Rock Cored (lin. ft.) -..
U Undisturbed sample rn Cuttings Samples 8S
S Split Spoon - Grout

I1::J Concrete Boring No.
G Geoprobe ~ Bentonite seaJ

8303

Field Tests: Dilatancy: ~f::,d...S.~I~, N~:h Plasticity: N:N~~~~~\~~. ,~~~~ium. ~Ji~h V-Vp,rv Hillh

SPT = 8amlll<!<' blows ""r 6in, 'Msxlmum Illlrtfc:le size (mm' iG determined bv direct obselVlltfon withrn the Ilmltaflons of samlller size fin mnnmetersl.
Note: Sollldl!lntlflcatlon based on vi I mRlhods of the uses as nractlced bv H_lmi & Aldrich. Ineo



.. Boring No. 8303

TEST BORING REPORT FileNo. 27481-003
Sheet No. 2 of 3

0"":" E i B
Gravel Sand Fi..ldT... ,t

~ %.5
~ e Visual-Manual Identification and Description u E

,
.!!~ E u III

G) ...... CD II ..
CD

~
if; e u l!! .2 fit ~ I)

~= e.g Doi a 11I'a GJ lD C :5

1i: 3 (Density/consistency, ooIor, GROUP NAME, max. particle size2, S~ 8~ .5.5 j E. atDo Eo:: EQI
~

iri"":,, "-II. Cl 'ill c
II CD :J ~
C (/) cZClIl ~c -c:: II) slnJclure, odor, moisture, optional descriptions, geologic interpretation) #'# ;fl~ :I.:J!. ~ {!. CD

w...... ;:) ~ II)

20
WOR 55 20.0

3 12 22.0 ~- ~--------------------------- '- ·-1- -I- --- -I-- -
20.5 Loose light gray poarIy1Jraded SAND (SP), mps=2 mm. wet, layered 4060

3
4

1--~---------------------------
L- ._,- -!- -I- -1-- -

23.5

.
25 WOR 56 25.0 Soft to medium sllff gray lean CLAY (Cl), mps....-o.4 mm. wet 5 95 N M M

WOR 18 27.0
WOH -MARINE DEPOSIT-

WOH

30

.

35
WOR 87 35.0 Soft to medium stiff gray lean CLAY (Cl), mps:2 mm, wet. black 5 95

WDH 24 37.0 slreaks
WOH
WOH -MARINE DEP08IT-

40

44.0 MedilA'll dense light gray-brown weI~raded SAND with gravel (SW>, 15 20 30 30 5

45
mps=314 in., wet

4 S8 45.5
-GlACIAL TILL DEPOSIT-

6 18 47.0
8
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