STATE OF MAINE
DEPARTMENT OF TRANSPORTATION
16 STATE HOUSE STATION
AUGUSTA, MAINE
04333-0016

JOHN ELIAS BALDACCI DAVID A. COLE

September 1, 2010
Subject: Kennebunk
State Pin No: 015098.00
Amendment No. 1

Dear Sir/Ms:
Make the following changes to the bid documents:

In the Bid Book, after page 35, ADD the attached “BLASTING PROCEDURES
ADJACENT TO THE UTILITY FACILITIES”, 1 page undated.

In the Bid Book (page 131), REMOVE “SPECIAL PROVISION, SECTION 841,
BOLLARD?”, one page dated August 2010 and REPLACE with the attached new
“SPECIAL PROVISION, SECTION 841, BOLLARD?”, one page dated August 2010

NOTE: A memo titled “Summary of South Approach Sinkhole Issues” has been posted
to the website for Kennebunk, PIN 015098.00. The address for the site is posted below;
http://www.maine.gov/mdot/comprehensive-list-projects/015098.00.php

In the Plans, REPLACE the following Plan Sheets with the attached new Plan Sheets;
SHEET NUMBER 2 OF 48
SHEET NUMBER 5 OF 48
SHEET NUMBER 44 OF 48
SHEET NUMBER 45 OF 48

NOTE: Plan Sheets will be mailed/FedExed to those who purchased Plan Sheets in the
quantity and size ordered.

Consider these changes and information prior to submitting your bid on September 8,
2010.

Sincerely,

Scott Bickford
Contracts & Specifications Engineer

PRINTED ON RECYCLED PAPER

THE MAINE DEPARTMENT OF TRANSPORTATION 1S AN AFFIRMATIVE ACTION - EQUAL OPPORTUNITY EMPLOYER



Town: Kennebunk
Project: 15098.00
PIN: 15098.00

BLASTING PROCEDURESADJACENT TOTHE UTILITY FACILITIES

If the contractor plans to do any blasting in thesaof the Utility facilities and structures,
the Contractor shall use a seismograph to receréffiects of the blasting on the
facilities and structures, making available comtthe taped results to the utilities and
the State. The Contractor shall make a visualpnodographic inspection of the
facilities and structures with a representativéhefutilities and the State prior to blasting
and after blasting. The Contractor shall submthwState and Utilities a blasting
procedure for approval, for any blasting. Thisrappl may take up to 30 days. This
will be discussed in greater detail at the precoicsibn utility meeting.

1. Prior to the start of work, the Contractor shathish a plan and description of the
proposed blasting operations for review by the Dpant’s blasting expert and
to each of the utilities. The plan and descripsball include the details of the
proposed blasting operations including the numibesgtion, diameter and depth
of holes, type and amount of explosives to be usied,and nature of charge per
hold and per delay, timing and length of delayastthg sequence, measures to be
taken to retain debris (such as blasting matsanite to existing Utility facilities
and buildings from blast site and other informatiequested by the Department
and utilities. The Contractor shall also provideqgs that only a fully qualified,
experienced and licensed blaster will direct arrdyoaut the work. The
Contractor shall have a blaster that is familiad has a working knowledge of the
latest edition of the Blasters’ Handbook, espeghaith the chapter that deals
with controlled blasting. This blaster shall ablsfamiliar with the “State of
Maine Office of State Fire Marshall Rules for thamdifacture, Transportation,
Storage and Use of Explosives effective Januaryl991” or the latest revision.

2. Regardless of the blasting procedure that is agaho? the Utility’s designated
representative determines that blasting veesely affecting their facilities,
property or operations, the Utilities resettve right to terminate or suspend the
operations of the Contractor until the Coctiva has received the approval of the
Utilities for any changes in procedures, matsey equipment or personnel deemed
necessary by the Utilities to protect th@emations, personnel and property.

3. The Contractor may use non-explosive demolitiomage other means to
remove the existing ledge. The use of non-expéodemolition agent or other
means will have to be approved by the Departmemtarfisportation and the
Utilities.



Kennebunk
15098.00
August 2010

SPECIAL PROVISIONS
SECTION 841
BOLLARD

Description. This work shall consist of furnishing and installing Granite bollards necessary to
complete the work. All earth work, excavation, concrete and/or compacted backfill shall be
incidental to the bollard.

Material Granite Bollards shall have a nominal size or 10” deep by 10” wide with a length of
7 feet. The granite shall be dense, sound, durable and resistant to weathering action. All
granite shall be uniform in color and free from seams, cracks, starts, and other structural
defects.

The finish on exposed surface of the stones shall be free from tool marks. Irregular
projections shall be limited to a maximum of 3 inches for any one stone measured from the
pitch line. Irregular depressions shall be limited to a maximum of 1 inch for any one stone
measured from the pitch line.

All stones shall be finished so that no holes of portions of holes shall show on surfaces that will
be exposed in the finished work.

Construction Granite Bollards shall be spaced and located as shown on the plans. Final
locations shall be adjusted in the field.

Method of Measurement Bollards and all necessary incidentals to complete the work shall be
paid for by each complete and accepted in place.

Basis of Payment The quantity of bollards will be paid for by the contract unit price for each
installation. Such payment will be full compensation for all labor, excavation, backfill, tools,
associated hardware, and any other incidentals necessary to complete the work.

Payment will be made under:

Pay Item Pay Unit
841.48 Bollard Each
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MEMORANDUM

TO: Laura Krusinski, P.E.
Maine Department of Transportation

COPY: Donald Ettinger, P.E.
HNTB Corporation

FROM: Andrew R. Blaisdell, P.E., Project Manager
Christopher L. Snow, P.E., Senior Project Manager
James V. Errico, P.E., Senior Principal
GZA GeoEnvironmental, Inc. (GZA)

DATE: August 24, 2010
FILE NO.: 09.0025597.10

SUBJECT: Summary of South Approach Sinkhole Issues
Kennebunk Bridge
Maine DOT PIN 15098.00
Kennebunk, Maine

This memorandum presents the results of GZA GeoEnvironmental’s (GZA’s) sinkhole evaluation
work for the approach embankment southwest of the Kennebunk Bridge over the Mousam River
in Kennebunk, Maine.

Our work was completed in accordance with contract GCA No. U1210060627, GZA Work Plan
Dated March 30, 2010, Contract Modification 2 Work Plan, dated June 29, 2010, and the attached
Limitations contained in Appendix A. GZA previously prepared a Final Geotechnical Design
Report (GDR) for the project dated August 6, 2010.

This report was prepared by Jennifer R. Baron under the supervision of Andrew R. Blaisdell,
P.E., and Christopher L. Snow, P.E.

BACKGROUND

The roadway along the northerly and southerly approaches to the existing bridge has a
documented history of sinkhole formation and partial repair. GZA presented preliminary seepage
considerations in Section 5.1 of our August 6, 2010 GDR. In GZA'’s opinion, the sinkholes have
resulted from piping of granular materials within the embankment, likely combined with the
deterioration and/or collapse of historic buried structures. Previous sinkholes have been repaired
by filling the holes with granular material, grouting voids at depth, surficial compaction and
replacement of pavement.

Observations have indicated that historical sinkholes in the northerly approach have been related

to piping of granular soil through the existing stone masonry abutments and wingwalls.
Therefore, it is expected that the new concrete abutment and wingwalls constructed with weep
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holes and french drains will limit or remove the potential for future seepage issues and sinkholes
at the northerly approach (northeast of the proposed Abutment 2). However, sinkholes have been
documented at the southerly approach beyond the limits of the proposed bridge structure and
associated excavation. Therefore, it is GZA’s opinion that additional work is warranted during
bridge construction to limit the potential for future sinkholes at the southerly approach.

GZA has compiled and reviewed the available information and collected additional geophysical
data, as described herein. The contents of this memorandum represent the data collected and
reviewed by GZA relevant to sinkhole development in the approach embankment south of the
proposed Abutment 1 (herein referred to as South Approach). This information has been used by
the design team to review the planned approach to seepage mitigation, as described on Sheet 2 of
the Contract Documents (General Notes, Sluiceway Demolition).

AVAILABLE SINKHOLE INFORMATION

HISTORICAL DATA REVIEW

GZA completed a historical review of available data to develop an understanding of seepage and
sinkhole issues and remediation efforts in the South Approach to estimate the location and extent
of historic buried structures. A number of sources were used to develop the history and location
information including: historical accounts; interviews with local officials; photographs; public
records; and recent subsurface investigations. A summary of these findings is presented below
and in the attached Table 1 and Figure 1. Specific references for the collected information are
presented in Table 1. Please note that the information presented in Table 1 and Figure 1
includes interpretation by GZA of records and accounts by others and is limited by the quality of
the information used to develop the interpretations. Variations will exist between GZA’s
interpretations and the field conditions. The information used to develop Table 1 is compiled in
general chronological order in Appendix B, with Sanborn Fire Insurance Maps provided at the
end of the appendix.

RELEVANT TEST BORINGS

A sequence of wood and voids was encountered between depths of about 11 and 20 feet in three
of the borings drilled at the South Approach, including one boring drilled in 2010 under the
direction of GZA (boring BB-KMR-301) and two borings drilled in 2004 under the direction of
R.W. Gillespie and Associates (borings B2 and B5). Details of these drilling programs are
presented in GZA’s August 6, 2010 GDR. The approximate locations of borings B2 and B5 and
surveyed as-drilled location of boring BB-KMR-301 are presented on Figure 1, and logs of these
test borings are presented in Appendix C. Refer to the GDR for additional test boring data for
the project.

PREVIOUS GEOPHYSICAL SURVEY

In 2004, the Town of Kennebunk hired NDT Corporation of Worcester, Massachusetts to
complete a ground penetrating radar (GPR) survey to assess the presence and extent of soil
settlement indicative of developing sinkholes. Additional details of the GPR survey are presented
in GZA’s August 6, 2010 GDR. A report of the 2004 NDT Corporation GPR survey is included
in Appendix D.
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CURRENT GEOPHYSICAL SURVEY

To further understand the existing conditions in the area surrounding the abandoned sluiceway,
geophysical surveys were conducted at the South Approach to assess the extent of existing buried
structures and other voids or irregularities in the embankment that could contribute to seepage
issues. Both GPR and multichannel analysis of surface waves (MASW) methods were used in
the survey. GPR data was collected along a series of traverses spaced one-foot apart, parallel to
the roadway centerline. MASW data was collected along four traverses parallel to the roadway
centerline, including two in each traffic lane.

Hager-Richter Geosciences, Inc. (H-R) of Salem, New Hampshire provided GPR and MASW
survey services. Their work was completed on July 29 and 30, 2010. A report prepared by H-R
containing the 2010 geophysical results is included in Appendix E.

RECENT SITE RECONNAISANCE

Following preliminary review of historical data, GZA conducted an on-site interview with
Michael Claus, P.E., of the Kennebunk Public Works Department on June 29, 2010. Mr. Claus
provided clarification on the timeline and location of sinkhole-related events that have occurred
since 2004. The information provided by Mr. Claus is included in Table 1. During this
reconnaissance, GZA observed approximately 6 inches of sag in the granite curb along the
northwest side of Route 1, the approximate limits of which are shown on Figure 1. According to
Mr. Claus, the curb was installed around 1960.

GZA also requested information regarding the existing dam from Kennebunk Light & Power
District. The information provided (a recent inspection report) did not contribute to the seepage
evaluation.

SUMMARY OF FINDINGS

GZA interpreted the historical and recent data identified in Table 1 and Figure 1 and contained
in the appendices to generate the following summary of findings.

° An abandoned sluiceway is located west of Abutment 1. The sluiceway, constructed
around 1850, is believed to have been 14 feet wide by 6 feet deep.

° Three test borings have encountered sequences of wood and voids at depth intervals that
coincide with historical accounts of the abandoned sluiceway. The bottom of the
sluiceway was apparently encountered between 18 and 20 feet below the existing ground
surface in the test borings. Some portions may be shallower or deeper within the
roadway alignment. The distance between encountered wood layers and/or thickness of
apparent voids supports a 6-foot high sluiceway.

. Based on the available data, the 14-foot wide sluiceway was most likely located within
the area bounded by Sta. 14+25 to 14+51 at 25’ Lt. and Sta. 14+37 to 14+60 at 26’ Rt. In
GZA’s opinion, the practical limits of removal are from 25’ Lt. to 26’ Rt. These plan
limits are shown on Figure 1.

. The sluiceway was reportedly filled in 1929. No additional information regarding the fill
material or the extent of sluiceway filled is available.

° Groundwater seepage flow from the upstream dam or other up-gradient areas is believed
to be one of the factors that has influenced the loss of ground and sinkhole formation.
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Subsurface stormwater flow from abandoned utilities has also likely contributed to the
piping.

. A number of sinkhole related remediation activities have been documented in the area,
including the construction of a concrete wall to cut off upstream end of the sluiceway
from the river in 1936, plugging and/or removing abandoned utilities and rerouting
drainage along Brown Street in 2004 and 2005, and numerous efforts to repair sinkholes
in and around the South Approach spanning from 1940 through 2006. The most recent
remediation effort included drilling holes through the top of the sluiceway and pumping
about 40 to 50 cubic yards of flowable fill in 2006. Significant events and subsequent
repairs are further documented in Table 1 and shown on Figure 1. The repeated
occurrence of sinkholes and settlement issues indicate that past repair efforts may not
have been successful in remediating the sinkhole potential. In addition, field notes and
photographs from the 2004 and 2005 sinkhole repair efforts indicate that voids have been
left in the approach fill where utilities were undermined.

. Data generated from the geophysical survey in 2004 do not identify likely sluiceway
limits. However, the GPR results were indicative of settlement or filled sinkholes in the
vicinity of the sluiceway. These areas are identified on Figure 1.

. Data from the 2010 GPR geophysical work was unable to provide data below depths of 3
to 10 feet due to limited signal penetration. The 2010 MASW results indicated persistent
areas of low shear wave velocity material (anticipated loose soil) between depths of about
6 and 14 feet in the expected vicinity of the sluiceway. It is believed that the shear wave
velocity of the sluiceway materials may not have contrasted enough with the low velocity
material between depths of 6 and 14 feet to be detected. Therefore, the sluiceway limits
could not be inferred from the recent geophysical data, and the historical information
summarized above was judged to be the best available to estimate the probable sluiceway
limits.

RECOMMENDATIONS

GZA considered several alternatives to mitigate the sinkhole potential, including overexcavation
and replacement (as presented in Contract Documents), grouting to fill voids and/or densify loose
soil, and partial excavation and replacement. It is GZA’s opinion that the available data do not
adequately define the vertical and lateral extent of voids and abandoned structures such that a
grouting or partial excavation option would be viable. Therefore, the potential effectiveness of
these methods would be uncertain, and there would be potential for future seepage-related issues
to occur. Therefore, it is GZA’s opinion that the sluiceway demolition concept of overexcavation
and replacement in the General Notes on Sheet 2 of the project documents is the most appropriate
alternative.

We recommend that an Addendum be issued to the project documents to update the notes and pay
items based on the information contained herein. The recommended modifications to include in
the Addendum are listed below, with new note text underlined:

1. Note 1 — Modify second and third sentences as follows: “The sluiceway is believed to
have been 14 feet wide by 6 feet deep based on historical accounts. The 14-foot wide
sluiceway was most likely located within the area bounded by Sta. 14+25 to 14+51 at 25’
Lt. and Sta. 14+37 to 14+60 at 26° Rt. The bottom of the sluiceway is believed to be
between 17 and 21 feet below the existing ground surface.”
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2. Note 2 — Modify as follows: “For bid purposes, the sluiceway removal limits should be
assumed to be a 14-foot wide area within the limits defined above, extending from 25’ Lt.
to 26” Rt. and from the ground surface to a depth of 21 feet. The removal may also
include loose soil and/or voids adjacent to the sluiceway structure as defined by the
Geotechnical Engineer.”

3. Note 3 — Add a second sentence as follows: “For bid purposes, assume 70-foot long
temporary earth support structures will be installed at 25” Rt. and 25’ Lt.”
4. Note 7 — Change current Note 7 to Note 8 and add the following: *“Additional sinkhole

information and recent geophysical data is presented in the geotechnical memorandum
titled, “Summary of South Approach Sinkhole Issues, Kennebunk Bridge,” dated August
24, 2010, which may be accessed at the MaineDOT web address.”

CLOSURE

We trust this provides the required information. If you have any questions or require additional
information, please feel free to contact Christopher Snow at (207) 358-5118.

Attachments:  Table 1 — Summary of Available Historical Sinkhole Related Information
Figure 1 — Historical and Subsurface Data — Estimated Sluiceway and Sinkhole
Locations
Appendix A — Limitations
Appendix B — Historical Sinkhole Data, Accounts and Photographs
Appendix C — Logs of Test Borings
Appendix D — 2004 Geophysical Investigation Report
Appendix E — 2010 Geophysical Investigation Report

P:\09 Jobs\0025500s\09.0025597.10\Report\Sinkholes\FINAL 25597.10 Hist Review Memo_r082410.docx
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Table 1 — Summary of Available Historical Sinkhole Related Information, South Approach

Kennebunk Bridge Over the Mousam River

MaineDOT PIN 15098.00

Date(s)"

Event?

Description/Comments

Historical Data / Early Records, 1942 and earlier

1850 +/-

Flumes constructed™ **

Per Gilpatric historical account, Mousam Manufacturing Co. was believed to have built a large
head flume and two other flumes, 14’ by 6’ and 6’by 6’ around the 1850s. They were
constructed of oak timber planks and puddled between with blue clay, as described in the
following quote from Gilpatric: “From the head flume there was another extending under the
street in to the Mill Yard and nearly down to boiler room of the Griffin & Reed Mill. This was
14 ft wide and 6 ft high. A smaller one 6x6 ft carried the water to the wheel.” Later accounts
reference Leatheroid to have taken “about one-third of the basement [of the Griffin & Reed
Mill]...in the corner of the boiler room a bleach room was built...” Bleach/Boiler room
indicated on Figure 1 for reference of flume orientation.

Unknown

Sketch from MaineDOT
Archive?

The larger flume is closer to Brown St. intersection. An 8” water main is shown tying into the
upstream end of the flume from the dam. The smaller flume near the river, just behind the
abutment, meets roadway just south of the stone wingwall at southwest corner of bridge.

Approximate flume locations identified from sketch and shown on Figure 1 (30 foot tie from
approximate end of west wing wall).

1929

Flume Filled®

Per hand-written notes, states 14’ by 6’ dimensions and construction details listed above. No
additional details.

9/25/1936

Construct concrete wall to cut
off flume*

State Highway Commission paid the town for construction of a concrete wall “to cut off the old
flume that goes under the road and backfill.” Indicates the dam wall will be extended to level
of sidewalk and the lot will be graded. Property was purchased by Mr. Parsons.

7/12/40

5,14

Sinkhole (Newspaper)

Circular pit 16’ deep, 8’ by 12’ at top, broader at bottom, created by a cave-in behind the Shell
gas station (filling station shown on 1942 Sanborn map at corner of Brown Street and Route
1). Article references historical account by Gilpatric and 14’ by 6’ flume at location of cave-in.

1941-1942

Settlement issues® **

Penstock in not good condition, road has settled 6”. Believed to be caused by leakage from
catch basin pipes. Refers to 1935 filling of Parson’s property (lot with the old Gilpatric
homestead — shown on Figure 1) and says “Mr. Rogers did not want to do anything that
would jeapordize his rights for flumes or shaft holes thru the bridge.” Likely Mr. Rogers of
Rogers Fibre Co. along west bank of river, directly south of the Griffin & Reed Mill, near the
“lower dam”, in 1926 Sanborn map (no longer shown on 1942 Sanborn map). 12/6/41 letter
indicates Mr. Rogers no longer cares about these rights and would allow filling.

Page 1 of 4
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Table 1 — Summary of Available Historical Sinkhole Related Information, South Approach

Kennebunk Bridge Over the Mousam River

MaineDOT PIN 15098.00

Date(s)"

Event?

Description/Comments

Recent Sinkholes, 2004-2008

9/24/04

Sinkhole 1 *

Uncovered broken 15" clay drain pipe section, water outlets through pipe in abutment.
Backfilled the sinkhole excavation with bank run gravel, compacted with an excavator bucket.
Voids under the water main were not completely filled to avoid damage to the main. Washout
of base material appears to follow path of sluiceway. The sluiceway was not observed in the
excavation.

9/27/04-9/30/04

Additional investigation of
sinkhole by KPWD, MDOT

Could not account for outlet of the basin at Rt. 1 and Brown Street. Dye test indicates outflow
through outcrop under bridge abutment on west side of Rt. 1. Transmitting locater line
confirms clay drain pipe exposed in sinkhole investigation comes from Rt. 1/Brown Street
basin. Estimated location shown on Figure 1 based on description of the location from
documentation for the 7/6/05 sinkhole.

10/6/04 NDT conducts GPR survey for | Results in 10/11/04 report, document location of possible wooden sluiceway and clay drain
sinkhole investigation8 pipe. GPR areas indicative of settlement or filled sinkholes shown on Figure 1 (brown
hatched areas).
10/18/04 RWG drills borings for sinkhole | Results in 11/9/04 report, voids in B2 from 14 to 20’ deep, wood and voids in B5 from 11 to
investigation 18’ deep, potential wooden flume. Recommend remove/backfill flume and grout clay pipes.
2/1/05 Caswell structural assessment | Report describes anticipated staging challenges during flume removal, mostly associated with
excavation support and additional loads on abutments. Concludes bridge would not be
affected, but wingwall stability would require consideration.
3/05-4/05 Install new Brown St. Installed to re-route drainage away from the abandoned clay pipe section in sinkhole.

drainage®

Documentation does not indicate whether clay pipe was removed or not. Drainage routed
down Brown St. to a swale. KPWD placed a boot over the outlet from the catch basin at the
corner of Brown Street and Route 1 to the abandoned clay pipe during this work.
Approximate location of new drainage shown on Figure 1 (green hatched area along Brown
Street).
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Table 1 — Summary of Available Historical Sinkhole Related Information, South Approach

Kennebunk Bridge Over the Mousam River

MaineDOT PIN 15098.00

Date(s)"

Event?

Description/Comments

7/6/05

Sinkhole 2 *°

About 4’ deep, 6’ by 6’ in plan, within previous pavement patch area. Found intersection of
clay pipes, removed and sealed pipes in all directions with brick and mortar. Cavities
observed in area of water main were not excavated or filled. The utility duct bank in Route 1-
SB was undermined with active seepage, S to N, at the time of excavation. KPWD
backfilled/compacted. The top of a concrete wall was exposed upstream from the sidewalk in
the excavation. Photos taken of sinkhole repair looking north from Cumberland Farms
parking lot show offset at the north edge of the pavement patch from 9/04 relative to original
pavement (indicates possible general subsidence). Photos taken of pipe interior show short
clay tile pipe sections with cracks and soil infilling.

2005 +/-

Sinkhole behind Cumberland
Farms™!

Sinkhole repaired by excavating 8’ by 8’ area to 11’ depth, placing flowable fill in open
excavation below 11’, and filling upper portion with granular fill.

10/19/06

Hascall & Hall letter, solicited
by KPWD (Mike Claus)*

Propose to bore holes in road and pump flowable fill, leave casing in place and patch road on
11/6/06-11/8/06. No reference to tie limits of work — sketch indicates hydrant with no other
features.

11/6/06-11/8/06

Grouting in area of
Sinkhole 2

Northern Test Boring drilled 4 holes for grouting, 2 in NB lane and 2 in SB lane. Encountered
wood at 12’ in SB lane (upstream), 15’ in NB lane (downstream), installed casing to extend
below wood layer. Hascall & Hall placed concrete fill in SB holes first, noted concrete fill in
NB holes during process, then completely filled holes in NB side. Recent correspondence
with Mike Claus, KPWD, indicates expected grout flowable fill volume was 110 cy, actual
volume placed was 40 to 50 cy.

Notes:

1. Dates provided for vents are based on information from attached references.
2. Superscript numbering for events indicates the reference(s) used to develop information.

Page 3 of 4
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Table 1 — Summary of Available Historical Sinkhole Related Information, South Approach
Kennebunk Bridge Over the Mousam River
MaineDOT PIN 15098.00

Cited References:

1.

arwbd

10.
11.

12.
13.

14.

Gilpatric, George A. The Village of Kennebunk, Maine. Kennebunk, Maine: The Star Print, Inc., 1935.

Undated sketch from the Maine DOT archives, provided by Mike Claus (Kennebunk Public Works Department; KPWD).

Hand written notes, page 33, provided by Mike Claus (KPWD).

State Highway Commission official letter to Mr. Max Wilder, Bridge Engineer, Augusta, Maine, dated September 25, 1936.

“Cave-In of Old Flume in Mill Yard.” Kennebunk Star. July 12, 1940. Follow-up articles published August 30, 1940 and December 20,
1940.

Official correspondence between H.L. Greenleaf (State Highway Commission) and Max Wilder (Bridge Engineer) regarding the request to
close the drain on the bridge that allows for water to flow into restaurant property. Copies of letters between the two parties dated
November 18, 1941, November 19, 1941, November 27, 1941, December 6, 1941, and August 10, 1942.

Email and photo documentation of sinkhole and repair efforts between Karen Gross (Maine DOT), Marc Guimont (Maine DOT), and Mike
Claus (KPWD) provided by Mike Claus (KPWD).

NDT Corporation. GPR Sinkhole Investigation, US RT 1, Kennebunk, Maine, prepared for Kennebunk Public Works, October 11, 2004.
(Appendix D of this report).

Photo documentation of drainage installation provided by Mike Claus (KPWD).

Email and photo documentation of sinkhole between Mike Claus (KPWD), Marc Guimont (Maine DOT), and others provided by Mike Claus
(KPWD).

Details of sinkhole event provided during interview and site walk with Mike Claus (KPWD) and Andy Blaisdell (GZA) on June 29, 2010.
Hascall & Hall letter to Mike Claus (KPWD), dated October 19, 2006. Copy provided by Mike Claus (KPWD).

Photo documentation of sinkhole repair provided by Mike Claus (KPWD). Project Costs Worksheet for repair, dated March 23, 2007 and
authorized by Mike Claus (KPWD) provided by Mike Claus (KPWD). Copies of field note documentation for sinkhole repair, dated
November 6 through November 8, 2006 provided by Mike Claus (KPWD).

Historic Fire Insurance Maps, Sanborn Maps collections for Kennebunk, Maine dated 1885, 1891, 1895, 1901, 1906, 1911, 1926, 1942,
and 1962.
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APPENDIX A

LIMITATIONS



LIMITATIONS

Explorations

1 The analyses and recommendations in this report are based in part upon the data obtained
from subsurface explorations. The nature and extent of variations between these explorations
may not become evident until construction. If variations then appear evident, it will be
necessary to re-evaluate the recommendations of this report.

2. The generalized soil profile described in the text is intended to convey trends in subsurface
conditions. The boundaries between strata are approximate and idealized and have been
developed by interpretations of widely spaced explorations and samples; actual soil
transitions are probably more erratic. For specific information, refer to the boring logs.

3. Water level readings have been made in the drill holes at times and under conditions stated
on the boring logs. These data have been reviewed and interpretations have been made in the
text of this report. However, it must be noted that fluctuations in the level of the groundwater
may occur due to variations in rainfall, temperature, and other factors occurring since the
time measurements were made.

Review

4, In the event that any changes in the nature, design, or location of the proposed structures are
planned, the conclusions and recommendations contained in this report shall not be
considered valid unless the changes are reviewed and conclusions of this report modified or
verified in writing by GZA GeoEnvironmental, Inc. It is recommended that this firm be
provided the opportunity for a general review of final design and specifications in order that
earthwork and foundation recommendations may be properly interpreted and implemented
in the design and specifications.

Construction

5. It is recommended that this firm be retained to provide soil engineering services during
construction of the excavation and foundation phases of the work. This is to observe
compliance with the design concepts, specifications, and recommendations and to allow
design changes in the event that subsurface conditions differ from those anticipated prior to
start of construction.

Use of Report

6. This soil and foundation engineering report has been prepared for this project by GZA
GeoEnvironmental, Inc. This report is for design purposes only and is not sufficient to
prepare an accurate bid. Contractors wishing a copy of the report may secure it with the
understanding that its scope is limited to design considerations only.

7. This report has been prepared for this project by GZA GeoEnvironmental, Inc. for the
exclusive use of the Maine Department of Transportation and their project team for
specific application to the Kennebunk Bridge over the Mousam River in Kennebunk,
Maine in accordance with generally accepted soil and foundation engineering practices.
No Warranty, express or implied, is made.
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Interesting Facts from
‘old documents and
maps, and

Observations

by the author,

George A. Gilpatric

Georpe A. Gilpatric
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CHAPTER FIVE

MANUFACTURING AND MiLLs 1670-1888

the present Sa .

. yward Street. It :

This mi et was built b

his mill and other buildings were destroyedyb ;Itzr}:zyI nS(;’:Yward.
: ians in

dam and mi i
dam E(Siedmltl; .}:Zaia?lueﬁt on the old site. The raceway from
wrheel used to De calle the gut and extended nearly to the the
ent dam. Rofere c}f is made to a mill which had not been e,
T : estroyed eve
presgnt r‘xlpt;se Iz:n(lizl;n II} 1759 a dam was 'buislrt on thzysi(:: n;f 3:}1;1
prosens upbper da . It was ‘probably owned by Col. Jos }e1
Dlorex or he had 2 t::}i)ntro]mg' interest in it, as a few ye.ars laetp
((;f when the first dani3 r\(:;as ’11‘3}11161{: ;{r?etshnoﬁtseem o be any recofg
Crhen the Trst cam vas b e site of the present lower
dan i on Works at the /
| sayzrt(}ilz;r: ;Eei};e early.177 0’s. The Chapter “K‘Zzit:ﬁnlin& 01f7;h?'
Shys that there w‘sll;(.e ﬁron. factories then. There was a mill Ot
e castern end Shlc- with additions became the Mayal M'?l
stroged by ﬁrel ! 10812Jl 0of tlillle".‘jM(;;sam Manf. Co. and it was :ie-'
;Jé::i; M{?ljc}el:, (tihe j.vestex"n ‘side in lrr';".}OJZf.‘E;rdpsrol};zglya I"F"‘ul‘l'i rig rs
A the 102, el;Gzllpatnc also had a Grist Mill at t;:n‘\y\reﬁ::rsx
ond of the lower Ca‘.lm';_ I_Edmund Pierson removed his Tan Yard
e by Georae Lea 1;1 is Lane. He built the buildings afterwards
e ch as a machine shop and by John H. F
son & Wa.s aa(;ung, Sztsh, <B'lind~ and Door Manf. noe
o ore was a < 7a(;n, %;;ISt Mill and Iron Works at the head of
1’;;35. A part of the lo:reﬂa:ﬁz.rslvaisl*oies\t?;\l’.oyf e o
after 1 3 i i L High
o blaSC(;(OS n’cl(i)tlfhthlntel‘s‘ecpl(?n of York and High af?triirﬁoiﬁfid B\('i'(:ri
e kit ]-e:n op of Dimon Gilpatric. One of th:‘ J‘eif é\
Iy k ove{d 'I;Z Pleasant Street, 4 ) e
Cennebunk Monufacturi K
o ufacturing Company

£ eyrTne S

formed and fncorperated as the Ken-
on both dany,
gores of ygvass

and pos
v old Foot

[ They also purchased 2 €
B Cat Mousam Saw Mill and

property. They began to ma
fton factory.
B puilt 26 inche:
B Jamnages were $1,800.00, the largest a

1688, and for 40 years i i ;
years it was again a wilderness. In 1730 a new g ricteher e

The first dam and saw i

: b mill at Kenneb i

ik 1 nebunk was b i g

w was known at one time as Emerson’s Falls .':.1 lllitjctin 11?70’. ‘
3 € aDove §

¢
B tion Nov. 10 and Dec. 1, 1828.
i for gale mention was m
. indicate that a second da

8 could be found of whe
; / rotten but judging
B not seem probable that it was 2 hundred ye
0 of 1376, like the one it replaced, was

? vank with head gates

B8 1 catherboard Mill, I
B being in the bulk

g erty in 1828 did not realize enough to pa

8 ing Room bu
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ontrolling interest of the shares of the
probably the Old or Tluellen TFalls
ke .peparations to build a large cot-
They built a new upper dam in 1825 and it was
s higher than the one it replaced. The flowage -
mount being at the Parson

Aaron Littlefield was master carpenter. This

id not prosper and all of the property was gold at auc-

When the property was advertised
ade of two dams nearly new, which would
m had been puilt at the lower pond.

oard Co. built their dam in 1876 no record
n the old dam was built. It was old and

from the time other dams have lasted, it does
ars old. The dam

puilt straight to the eastern

to a flume by the side of the river to the
cad was built a little

When the Leatherb

farther down the river and a win
head. The wing dam was rep
1919. The sale of the prop-

there was a new lower dam built in
y their debts.

Mousam Manufacturing Company ‘

In the spring of 1832 a comapany was formed and the Count-
ilt (1832). A Cotton Mill was built, date not given.
A charter was granted by the State of Maine, approved Feb. 22,
1834, for the purpose of Manufacturing Iron and Steel, Cotton
and Weolen Goods; to purchase Real and Personal Property not
to exceed $100,000.00. Jonathan Fiske was chosen Agent. In ad-
dition to operating the Cotton Mill they built what was known as
the Old Factory Barn on Water Street and carried on an exten-~
sive farm business. They probably did their own teaming as

their cotton would naturally come by coaster to Kennebunkport.
They either operated or leased the Saw Mill on the eastern end
of the upper dam until 1843 when they voted to take it down and

build a new one On the site of the machine shop burned in 1840;
also to locate

o street through the Gilpatric field. In 1847 they
voted that the Town may take B

rown Street and continue it to
. the Sea Road 17 they will keep it in repair. [ do not find any

reeord of any building on the site of the saw mill of Joseph

i Swrer 1 know that Oliver
and Door Mill there hefore 1850.
planer in Town in i8dd nnd must have
to pui it i £ do not find any vecord of the use

Littlefield had & Planing, Sash, Blind
e bought the first wood
had a mill of some kind
that Mousam



.-~ and Blind Factory of Oliver Littlefield and a company f
. called the Warp Mﬂl to spin ¢otton yarn -John Cobby, ma:

“5,, and power from the Mousam Manf. Co. June 29, 1854, vo

" most of the time. In the Pierson buildings George Leacl
.. machine. shop and J. H, I‘erguson & Co. a Planing, Sash,’

A8 THE VILLAGE OF

Mfg. Co. made of the Pierson buildings. I am wondering if the
machinery of Littlefield was not removed theve about 1851 ang
cither operated by him ox sold to J. H. Ferguson & Co.

The Mousam Manf. Co. made many changes on the river hdm{,
A wall of split stome was built the cntire length of their p
and around the lower dam whecl pit, west side of the river. 7l
- .company probably built the large and expensive flume at
western end of the upper dam. There was a bank wall .a
the dam, and a large head chamber, a flume nearly the size
building now at the end of the dam. The bottom was as lgy
the river bottom. There were four large head gates with
above. From this head fluime there was another extending
the streel in io the M1]1 Yard and nearly down to boiler ro
the Grifin and Reed Mu]l This was 14 ft. wide and 6 ft;
A smaller one 6x6 ft. cairied the water to the wheel.
flumes were of oak timber planked both sides and puddl
tween with blue clay There were also logs’ with 2 in,
" bored through for. dramage in the yard. The Rlchard
ric house was converted into two tenements,‘

In March, 1850, an agreement was made with. Capt. Wm
Jr., to increase the capltal stoek -and enlarge 'the busmess,
probably meant new: bm]dmg‘s or additions.. April 5, 185
- factory, machinery and sboek in the factoxy were destroy
~ fire.”

Warp Mill
In 1851 the record says - that mae’hunery was put in the

This was in. operation seVeral years, probably ]easmg bu

sell all of the property, real and personal 1o Mr. Wm
3 $25 000.00 and that the Treasurer pay "the debts and d1v1‘
. property. From this time until 1865 all that was doing. :
“upper dam was the Grist Mill operated elther by Sam’l Xi
" A, F. Wormwood or Johnson Webber, . The Warp Mill
- closed and there was nothing in the old Countmg Room

At the Jower dam Sam’l Clark was operating the Saw

‘ and Door manufactory. Dec. 22, 1863, all of this property
sold to Capt. 'N. L. Thompson, Joseph Dane and Joseph Tite
for $81,000.00. I do not know how long it had three owne

think not long. :




- chest, installed a beating engine, built a one-story paper ma
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story, about 100x50 £t.; a brick boiler house and ell extending
from the lower back cormer across the canal, and a2 water 'w?; i‘l
installed; machine shop, dry and lumber house about same. Qi?;r"
as the mill, one-story, flal roof-—later a pitch roof was )n,ﬁ;u‘c;i
am.i about 1907 a secnod and third story added. The mill wa
vb‘m‘lt by Capt. F'. K. Small. : The machinery was moved fl;ozn th
Grifin Mill and the new mill started Oct, 1, 1885, leaving the weg
side ﬁOf thfe trivell; for about ten years during which time a lax :
number of trunks, can Xes, Co ases ther g
m.anufactufea, , cang, boxes, cars, cases and other kgoods wer
The Island plant was enlarged, the ice house built and a d
‘We.]l,‘.200 ft. d‘e\ep,k to get cold water for soaking sheets. The Lo
“building was erected in 1894, 400 ft, long, with tank meaf]y .
whole l‘ength. In 1910 an ice pond was excavated on the isla
?pproxam?tely 400x150 feet, ice tools bought and the houses fil
in the winter of 1910-11, and have been ‘since. Before that
came from the upper pond, ‘ ‘ o

During this time the company had bought or obtai o1
of the Grist Mill and Golvin M and witf :hgﬁfigta;; .et(}ll'ecg::?
power of the upper dam. The flat roofed ﬁuilding was S0
:Iohn H. Ferguson who excavated a basement room gbout
'Ifhere was a machine shop in the lower end of the"‘ basemen

. g}llzndry was started in the hasement and upper end in 18

- The lower end was the Eastern Star Printing Office 1885

1929: The Reed & Griffin Mill with two-fifths of the water p

;\?:kaﬁo‘%cqgred before 1896. This mill was used by the K
anf.” Co. makin ‘ bo

cases from about 1'89;3 tg;) lfggge thosrd, Tunch boxes and ‘EXte

In the early spring of 1896 the L ; :
- . 7 896 eatheroid Co. began ge
‘ yr&featg}s: to make paper. They took about one-half of the haﬁé

of the Reed & Griffin Mill, excavaled below the floor for :

room in line with the back side of the mill about 100x25
stalled a paper machine with a store reom fértlier down. Iy
., corner of the boiler room a bleach room was built thie.e =
; ‘hlgh, and rag room on Brown Street with rag duster, cutters
» bepches for sorfing rags. There was a bridge frorr’; this
. _?ll‘\d story of the bleach room. This building was about
: At,7 gf:;erward. extended 20 and 30 and 20 ft., as the mill devel
Pt ‘.p. engine was instalied for more power——-Jo‘rdan engin
‘ t:lsh stock, and commenced making Island Paper from puré
ton rags. The wheel under the mill mnot proving of suffh
p,l(:welt, in the. summer of 1897 a stone bulkhead was built
1] e river a little; above the center of the mill, wheel pit efcca

the site of {he old Piersom Tannery Ruilding, A

“fibre.

" fhe sound of the gears.
- upper end of mill.

RN VWH, MATNE

wheels dnstal sud  Iefh

vated and a pair of fwin
driving pulley in the center, and a
mill. A rvope drive whas installed, 800 1
prove satizfactory and cight single ropes
engine on groovved pulleys and a beavy Lig

In the spring of 1898 the Dirigo Buildiag

Dirige fHbre
built to soak sheels which were
The wheel al
the western end of the lower dam being worthless, it was re-
moved, the wheel pit eplarged and a Trump Turbine wheel in-
‘sialled in 1898. The shaft from this wheel was placed in line with

machine was installed and tank
made by hydrochloride acid or zinc cloride Process.

fﬂm one already under the mill, The southwest corner of the
‘mill was cut out and trussed, an extension built and No. 2 beater
‘installed. Dirigo Paper made and commenced making Divigo
In 1889 a wheel pit was excavated at the upper end of the
mill, a connection made with the big flume and another Trump
Turbine installed. The crown gears of this wheel was placed up-
'side down. The shaft was in line with the one alveady under the
mill and was arranged to clutch together and form a continuous
shaft to the lower wheel. One was driven from the upper dam
and one from the lower using the water twice on the same shaft.

In 1900 a wheel pit was excavated mbove the bridge at the

/western end of the upper dam, another Trump Turbine installed

and a tunnel for the shaft under Main Street, to the mill was
The wheel house was built with double walls to deaden
No. 8 beater was installed this year in
In the spring of 1900 the Rag Stock house
wias built in the field in front of the office with trestle to walk to
the coal trestle, Rags were wheeled to the top of the beams.

In Deccmber, 1900; a 200 h.p. engine was put in to replace the
75 h.p. previously used. A 14-ft. ' wheel drove to a sleeve on the
main shaft with clutch to connect. . Boilers were installed at dif-
ferent times making four in all with forced draft. Many changes
were made in the buildings from 1900 to 1920. Dirigo department
was extended and more 1anks built, dry room for sheets, and

made.

" thin sheets dried on frames, and canoes made.

After the Electric Road was extended to York in 1906 a track
was built into the Paper Mill yaxd, a coal trestle built and coal
and rags delivered in the yard. Alter the Lunch Box Co. Va-
‘cated the rag department was moved from Water Street and rags
were sorted, cut and carried to the bleach from the third story
and the Brown Street rag room used for storage of rags.

The first crossing below the lower dam was by footbridge
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1A
Sketch from MaineDOT maintenance files
Note flume references
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\",-Eﬁgf \"
State Highivap Gonmrission
State of Maine
,Augushx

Portland,Maine
Sept,25,1936

Mr.Max L.Wilder
Bridge Engineer
Auguspta,Maine

Dear Sir;

Enclosed is a bill from the town of Kennebunk for
work on Kennebunk Bridge which I have approved for payment.
I approved the labor on the construction of a concrete wall
to cut otfthe old flume that goes under the road and backfill.
The town spent approximately $500.and will now extend the dam
wall to the level of the sidewalk and grade the lot.The property
wag bought by Mr.Parsons and given to the town.

Very truly yours
J

HeL.Ureenleaf

Encl.
HLG/E

e
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friends in Mexico and Tem-

“Maine, Wednesday.

Mrs. Thomas D. Green and chil-

Elliot, Thomas, Jr., and Julia,
ren,xpécted to arrive at Drakes Isl-
ext week to occupy the Larra-
cottage for the summer.

rs. Annie Adams of Boston,
rmerly of Kennebunk and a sister
of Frank Webb of Summer street,
was & local visitor over the week-end.
ghe was & guest at the Greenleaf.

it and surplus secured through the opgr,
gs Banks accumulate for the protectigy
. ‘ 8

tion of Mai

lanks Assccia

Savings Bank, Machizs Savings Ba; y ’ . -
? Maine ESa,vlngg Bankl;lkpo T. and Mrs. 0. W, Wa"oerhogae

K Mechanics Savings Bany Wt 1y, Mass., who have been vis-

» Ay erly, ']

k Norway Savings Bank eve

< geno?scog slavlngg Bank, his brother, Jesse E. Water-

tion eoples Savings Bank - = .

nk Pnslgmr:ggt;: Savings 'B’,;ﬁk‘ use of Grove street for tem days,

an Foe . ¢ . y

© st gzr%mfd Savings Bl;xnk peturned to their home on Tuesday.

titution ckla. avings Ba, . . .

e e | SRep & Blddofora Saving v. J. Wesley Prince officiated at

Savings & on, ¢ - - . .

Shillipg ’ %anfo‘::d Instsi;!;t‘lm fgr Saviog marriage, July 8, of Miss Doris

stituth Skowhegan ngs . ' . .

stitution I “Farly Savings Bk guerite Day, dfaughtelr off %arles

k Waterville Savings Bank ormern o enne-

:nk, Augusta York County Savings Bany,. ay, of York, v

Bank ford ‘ and Charles H. Travers of

Are Al MUTUAL Savings Banks

e

ain street has had its jamnuw

ing to notify auto drivers the
of cross walks, parking
lices in business section and for-
den places at corners of streets.
he work was done by Richard Ad-
utant, artist, and Henry Severance,
ssistant.

o Jaefeofortenfesfoefocfrafecieed

H & G

1e finest in foods from eyerywhet
test of budgets. Shop with us an g

"7 The Alewive Vacation Bible school
‘opens next Monday for a two weeks’
~term with morning sessions from 9
to 11.30 on five days of each week.

rs. Oscar W. Stuart will be in
arge as in past years and her as-
sistants will be Rufus Perkins, Miss
sther Stuart, Mrs. Percy Day and
rs. Norman Wentworth. Fifty pu-
Is have enrolled.

LEGS OF LAMB 2%7¢ pound
amer appetite—Serve with sweet G
oes, Cucumber Salad and top off thi
newest taste three from Key West

Fregsh Lime Pie
CUCUMBERS NEW P

6 for 25¢ 334:,‘

ime Pie may be obtained at our

Y

‘While rowing on Kennebunk pond
about 6 o’clock last Sunday morning,
Amos Boyden watched two animals

FINE JUICY ORAX

)IN ROAST swim across the pond and at a point
ind flavorful 2 doz. 3% : posite Leander Smith’s camp saw

‘ ST ! H NATIVE B m stop and eat lily pads. Not
POEO'I:({I?:S FRES}ZI bunches 17¢ 1 they came out of the water and
[ED BEEF ) SIZE CAN bed the bank was he able to dis-
J i XL, JUMBO | tinguish them 'as twin bull moose,
1b. . . 2 for 23¢ about & year old. He said they ap-
Thick Rib RADISHES OR SC. barently were unafraid and grazed
ST BEEF 3 punches 10 surely as he followed a short way

: shore in his boat.
‘ |

T, 17¢ 1b. WHITE CA%L 29¢ Thirty-eight aliens have reported
Chops 2 heads By the selectmen’s office since Gov.

. DLESS BABY twis O. Barrows issued his procla-
ruit Syrups SEE Lgsjars 2 . Wation that residents of Maine, not
39¢ American born or naturalized, must

Tegister and fill out blanks provided
T this purpose. The greater num-
T of registrants, 19, stated they
re born in Canada, others as fol-
oWs: England, 6; Nova Scotia, 5;
New Brunswick, 4; Newfoundland,
2} Quebec, 1; Norway. 1. Some of
te registrants had lived here 40 and
0 years,

'Y ROLL BUTTER 2 1bs. 65¢

 The will of Alexander Burr, late
-9 Kennebunk was allowed Tuesday
-3 the opening of the July term of
Probate Court held at Alfred. It was

and disappear as there were large

So far as has been reported, Maine
had one of the two deaths from fire-
works in the Country. The control
or prohibitory laws in many of the
states proved their value. So did
the weather, which hereabouts was
decidedly unpropitious, as wusual.—
Portland Press Herald.

The Noble Grand requests all
members to be present at the meet-
ing of Olive Lodge mext Monday
evening, as nomination of officers
will be held and other important
business attended to. Also plans wall
be made to attend the picnic at the
Emery Camp at Kennebunk Pond on
July 19.

Frederick Hawkins is emplioyed by
the Water District as substitute for
Charles E. Hatch, who is driving
a Rutter Laundry truck during the
summer season. The distriet is
building a 2500-foot, 8-inch extension
on Cat Mousam road from Kimball’s
farm to Charles Lemoine’s. Four
hydrants are to be installed.

CAVE-IN OF OLD
FLUME IN MILL YARD

repairs to the buildings wi$ch in-
day evening, a circular pit 16 ft.
deep, 8x12 ft. wide at the top and
broader at the bottem, was created
in the old mill yard by a cave-in back
of the Shell filling station at the
western end of the Mousam River
bridge. A cord of wood that was
piled upon the surface disappeared
like magic, the foundation at ome
end of the station gave way and left
the corner suspended several inches
above ground. A tool box held its
place at the edge of the pit although
it was expected momentarily to tip

cracks that radiated from the edges
of the big hole.

No one was injured. The first re-
port of the cave-in was given by Les-
lie Pitts, who heard a sizzling sound
as if a hot iron had been thrust into
cold water. He made an investiga-
tion.

George A. Gilpatrie, local histo~
rian, in his book, “The Village of
Kennebunk,” says the flume, a large
and expensive one¢, was built many
years ago by the old Mousam Mfg.
Co. It was 14 ft. wide and 6 ft.
high and extended from across the
street to the mill yard. A smaller
one, 6x6, carried the water wo the
wheel. These flumes were of oak
timber planked both sides and pud-
dled between with blue clay. There
were also logs with 2 in. holes bored
through for drainage in the yard.
Several years ago during a Spring
freshet sections of the flume under
Suddenly, swiftly, about 8 Wednes-
the street caved in and were filled by
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High supporters are al-
+ with an alibi when
te team is defeated, es-
sp the licking is adminis-
ynnebunk High., In 1939,
‘ennebunk eleven won the
me, the Biddeford fans
ta Claus for their defeat.
e defeat of Biddeford was
y that the fams solaced
with the excuse that
k this year has one of
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piounais.”’

JRES SIS well

e R R I A
evated by a Bosson organization as
a camp for business girls.
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Charles Horton, 61, formerly
of Kennchunk, died Dec. 13, in Port-
land. A native of Zanesville, Ohio,
he came to Maine at the age of 18
and was pgraduated from Portland
High and a Portland business col-
lege. He was employed as an ac-
countant the greater part of his life,
at one time being emploved in the
State Auditing Dept. During his
residence here in 1937, he was em-
ployed by the Chamberlin Auto Sup-
ply Co. as a bookkeeper. He was a
member of the Masonic hodies. His
widow and a sister survive. Funeral
services were held Monday in Port-
land and interment was in Ever-
green cemetery in that eity... - -

After months of controversy be-
tween the road and bridge depart-
ments of the State Highway Com-
mission, the latter braneh has ac-
cepted the responsibility of perma-
nently repairing a very bad condition
in the road opposite-the cffice of the
flectric Light Commission on Main
streef. Last summer the side wheels
of a van sank to the hubg s the re-
sult of a cave-in at this point which
was caused by the brealking of a
large drain pipe 20 feet below the
suvface. Several loads of gravel
were dumped into the hole, A few
weeks later there was another cave-
in and another gravel filing. This
happened three times. Wary this
week a crew from the bridge depart-
ment made excavation to the depth
of the drain pipe and is to make a
permanent repair by building a long
and wide cement header over an old
flume.

-

Saturday,
HARRY JACKSON’S ORCHESTRA

Door Prize—5 lbs. Chocolates, 1 carton Luckies
Dancing Christmas Fve

9 P. M. Tuesday to 3 A. M. Christmas Morn

ERNIE JENNISON'S ORCHESTRA
es’ and Gents’ Waltham Watches Presented for Lucky Numbers

PL..

MAKE IDEAL CIFTS

We has;e a fine lot of
NSETTIAS, CYCLAMEN. CHERRIES and AZALEAS

in Various Sizes,

Moderately Priced

]

BY e prayee.
folls,
Join your prayers with theivs.
In this uniting bond
Grow strong in soul, free in peace of
mind,
And happy in the warmth of spirit-
ual joy.
And in all thy days
God’s blessing will sustain thee.
Amen.
CHRISTMAS, 1940
In the United States stores aud
shops overflow with every kind of
gayley colored toy, or serviceable ar-
ticle, suited to the desires or the
needs of child and adult. Bright-
eyed, eager-minded children visit the
toy departments of the slores, or
line up outside the display windows
to discuss the merits of the toys, and
to revel in imaginary ownership.
In the war ravaged lands there
are no brightly lighted windows, and
there are no companics of care free
children to feast their eyes on toy
isplays, were such to be seen. In-
tead with a fearful glamce at the
heavens they, like harried .rabbits,
seyrry down street or lane to dis ap-
vedr into teeming underground war-
rens. Their mothers, in agony as
great as that which filled the heart
of Mary, wateh over them and hope,
hope, Aope! What ig there to hope
for when fellow men pay 1o heed to
the Spirit or the Purpose of Christ-
mas?t
The Spirit of Christmas is time-
pecanse it is the symbol of the
promise that lies in each New Life.
Tach babe may become the exemplar
of the Way of Peace. But, when
war denies the rights of childhoud,
namely peace, happiness and proper
opportunity for training, how can
the babe devclop e nobility of mind
and s%ul that is within the province
of an lenlightened manhood and wom-
anhood?
“Mgrry Christmas” is the spirit of
goodwill and peace among Imen.
Grod Teeep us oll in the spivit of
Christmas!
ORDER

o8

OF CHRISTMAS

SERVICE

Prelude, Pastoral Symphony from
“The Messiah” Handel

Chorale, “Jesu, Joy of Man’s De-

giring”” Buch

Doxology

Tnvoecation and Lord’s Prayer

Response 550 -ii ;

Anthem, “Still as the Night in

Bethlehem” - Spence
Responsive Reading, “Christmas
" Service” P 16 :
Hymn 191
First Reading, “For These Things
Are of God”

LEz]

Anthem, “Sing, O Heavens Tours

Scripture Lesson, Isaiah 9:1-T;
Luke 2:4-14

Response H54-vi

Prayer

Anthem, “Be Still! Be Still”

Announcements

Offertory .

Anthem, “Softly the Night is |
Stealing” B. F. Gilbert

Response, Organ and Choir

Serman, “The Messiah”

Hymn 198

Benediction

Nune Dimittis

Postlude, “Christmas Postlude”

-Seott

The members of the Church school

22nd.

FUNe Ay S

A~ SmariknAd

Haosmer

will present a Christmas pageant in
the church auditoriom at four o’clock
in the afternoon, Sunday, December
Mildred B. Thurrell, soprano
soloist, Evie B. Littlefield, organist.
Rev. Arthur Schoenfeldt, reader. The

are eclaszes for all age givupe
everyone is welcome.  This servic
convenes at tlie conclusion of morn-
ing worship.

At 7 oelock in the evening, an in-
teresting  session of praise and
prayer is to be conducted under the
leadership of Oliver E. Curtis.

Christian Science Sociely

Church and Sunday school on Sun-
day morning at 1045 o’cloek at 26
snmmer street.

“Is the universe, including Man,
evolved by atomic forece?” is the sub-
ject of the Lesson-Sermon that will
be read in all Churches of Christ,
Scientist, through out the world, on
Sunday, December 22.

The Golden Text is: “Thus saith
the Lord that created the heavens;
God himself that formed the earth

and made it; ... I am the Lord;
and there is mnone else” (Isaiah
45: 18).

The citations from the Bible in-

clude the following passages: “In
the beginning God created the
heaven and the earth. And God

said, Let us make man in our image,
after our likeness; and let them have
dominion over the fish of the sea,
snd over the fowl of the air, and
over the cattle, and over all the
earth, and over every creeping thing
that creepeth upon the earth. And
God saw .every thing that he had
made, and, bchold, it was very good”
(Genesis 1:1, 26, 31).

The Lesson-Sermon aiso includes
the following passages from the
Christian Science textbook, “Science
and ITealth with Key to the Secrip-
tures” by Mary Baker Eddy:
“God creates and governs the uni-
verse, including Man. The universe
is filled with spiritual ideas, which
e cvalves, and they are obedient tc

the Mind that makes them” (page
2952 5-8).
Wednesday  evening  Testimon:

meeting at 7.45 o’clock.
Reading-room open on Friday ad
ternoons from 2 fo 4.30 at 25 Sunm
mer street.

Baptist Church
Rev. 0. W. Stuart, Pastor

“God so loved the world, that
gave his only begotten Son, th
whosoever believeth in him shot
ot perish, but have everlasti
life.”—John 3: 16,

“Christmas” will be the sermx
topic Sunday morning. There will
appropriate music.

Sunday evening will be devoted
a  ‘““Christmas-singspiration”
Meditation. There should be so
thing of the Joy of the Shepht
following this serviee,

The Christmas Supper and ©
will e held on Tuesday ovening.
usual happy informal gathering
be enjoyed. Santa has promise
be on hand for a few minutes.

The Congregational Chur

Rev. J. Wesley Prince, Pasts
Christmas Sunday.

The prelude to the morning s¢
will consist of Christmas carols
by the church school classes. 1
note that these carols preced
regular service and -will begin
10.15.

The musical program fo
morning service will include ti
lowing:

Prelude, Gesu Bambino
Antheni, Arise, Shine

Piletr




Kenneb

1]]] hwide two tenements.
: ""'""l!lmmmmnmmm»

ond H.

3

Grant ‘has

S car garage for E. W. Jones on
> M.MITCHELL - GQkher street and started excava-
) cae }IISS F Jeanet fo for the basement the early part
IScho ‘131‘ in the g he week. The lot, with a 200 ft.
ed; foo 8, and Holaactag‘e extends to the Mousam riv-
Werer of the i1t Bod is located between th home
o married last S Oes of Walter R. Cole and Roy
bride on  at the h hins. Mr. Jones has a sumimer
Mrs SC %‘and 8¢ at Drakes Island.
lin, R-evd M tention of citiizens is called to a
‘ather of th . lic hearing on acceptance of a
f the th ' ofing Ordinance to be held in the
fficiateqd attl M?thod hall on Thursday evening, Sept.
lony, 4 Single fat 7.30 o’clock. The committee, in
ittery (fndcquple_ refawing up the ordinance, has given
Mmping ¢ 4y nighgpch study and time to framing the

ain Traﬂnp on thefticles for the best interests of
Wwill me town. It is hoped that citizens,
f yet ready to accept the ordinance
®. the streets on which they reside,
&ill vote in favor of its .enactment.
have unanimous. ap- B
those

G
~  Several wecks ago there was a

and

Ine at Kittery Point

"pg?nasYOU would be
101‘311-;; Sure, ang “UngisPr. streets which :
{d, Y and Justice i} oval of the residents off

" B reets,

akind iy b

rtion gg (});, God-goikave-in over the old flume under the
Apparent thes Zoverpfeastern approach to the Mousam riv-
nd the ri ht Golden Ber bridge. It has been filled three
of £t of map ftimes with gravel, an unsafe repair,

—Mary Bof,feravel is washed away.

point. The unmsatisfactory

department.

1936,

& a ?_l\:[rs. Hvallietﬁ(ﬂay- Nuté) hasg
pn local friends that it is prob-
that the house will be remodeled

been
el the contract to build an 8-
i house with three baths, and a

conseience held fas drains enter the flume and the
One night
recently, Night Officer Fred Clark
found the gravel filling had disap-
peared and placed a barrel, topped
with a red light, over the hole to
warn motorists of danger at that
repairs
have been made by the state highway

Roger. Fredlafid of Portland, edi-
' tor of “High Tide,” whichi chronicles
the events of the summer colony from
Portland to Kittery, has chosen Joy
Dow, Jr,, publisher of the paper, &s
best man, at his wedding in the
Belmont, Mass. Methodist ;chu,i"ch, on
Saturday, Aug. 31, at four in the
afternoon. ~ The bride-clect is  Miss
Dorothy Halliday. Staples,- daughter
of Mr. and Mrs. Frank . Staples
. of Relmont, Mr.; Fredland. isidn in-
structor of English at Penmsylvania
- Staate University. . Miss Staples is a
graduate of Bates College, class of

Lall Ute  dtueriuion 0L leglondires 1o
the vegular meeting to be held at
Legion headquarters in town hall
next Wednesday evening. Recent
meetings have been well attended and
interesting and the commander hopes
the high mark aitained will be con-
tinued.

Manager George Thompson has
arranged a baseball game for Satur-
day afternoon at 3 between the Ken-
nebunk Advertisers and the St. Pete's
team, a Boston twilight league club.
The game scheduled for last Satur-
day between the Advertisers and the
Lewiston=Auburn Bakers was cancel-
led at’a late hour by the out of town
club. .

Ahout: 20, aliens have registered
and had their finger prints taken at
the local postotffice since last Tues-
day, the opening day. Postmaster
W. D. Hay is hoping to confine the
registration from 3.30 to 5.30 each
weekday so as not to inperfere with
the routine work of the postoffice.
If more, time is needed to accommo-

dabe registrants the opening hour will

clerk in_ghatge of the work, 17
A birthday parby.was celen

‘honor of MisstAgena Hin
home- of Mr. and.Mrs. Clinton Hill
on\;the Alfred road, Lyman Sunday
night. Games were played with the
olddters having as much fun as the
youé&ger ones. Refreshments were
ser%ed by the hostess, Mrs. Hill, con-

sisting of sandwiches, cake, cookies
jce leream and coffee . The birthday
calgé was made by Mrs. Perley Chase
sister of the honor guest. Many nice
présents were received. Among those
présent were Mr. and Mrs. Roland
Hines, daughters Christie and Marion
Hollis Center; Mr. and Mrs. Perley
Chase and son Donnie, Elden White
and William Booker, Kast Water-
boro; Mr. and Mrs. Wallace Chase,
Waterboro, Mrs. Hattie Hines, Ply-
mouth; Miss Iola and Alvin Grey of
Bangor; Mr. and Mrs. Maurice Dix-
on, Miss Dora Hubert, Alice.Perry,
Kennebunk; Miss Pearl Davisy Clay-
ton King, Biddeford; Curtis Taylor,
Joe Taylor, Mr. and Mrs. William
Taylor, Irene and Lorette Cyr, Ar-
mand La Riche, Myvon Grey, George
Watkins, George Hines, Clifton Hines
Staniey Hines, Lester Perry, Mr. and
Mrs. Algie Hines, Mr. and Mrs. Clin-
ton Hill and daughter Patricia and
the guest of honmor, Miss Algena

Sarlier “Joseph R. Burke:is the]

ence.
cial feafures which have been en-
joved by Museum visitors every Wed-
nesday afternoon throughout the
summer.

CARD OF THANKS
I wish to thank my friends for the
cards, tlowers and gifts which were
gent to me during my stay in the
hospital. !
Rosalie E. Thompson.

ACME
THEATRE

, Fennebunk, Me,
'Cushioned Seats Throughout
Mechanically air cooled
Two Shows Daily begining 6.456 P.M.

Matinee Week Days at 2.30 P. M.
Matinee Sunday at 3.15 P. M.

Friday - Sat., Aug. 30-31

Two feature Pictures. —. Don
Ameche in FOUR SONS plus
George O’Brien in PRAIRIE
LAW., B o

News.

Green Hornet No. 6

Pary B Sun. - Mon., Sept. 1-2
Walter Brennan,

Fay Bainter,
Brenda Jovece in MARYLAND.
Special Two Reel Short iin tech-
nicolor TEDDY THE ROUGH
RIDER. News. S

TUES., SEPT. 3
Tom Brown, Allen Jenkins and
Donald Meek in OH JOHNNY
HOW YOU CAN LOVE. 2-reel
comedy, News, Father Hubbard
Travelogue.

LETTERETTE
Prizes to lucky ticket holders

Wed.- Thurs., Sept. 4-5°
William Holden, Martha Scott in
OUR TOWN—2 reel technicolor
special called ROYAL RODEO
land News.

Thursday— Encyclopedia Niight
Vol 12, 11, 10, 9

COMING
Sept. 6-7—Two features, Laural &
‘Hardy in A Chump at Oxford, plus
Verg Zorina in T Was An Adventur-
egs, :
- Sept. 8-9—Nelson Eddy, Jeanette
Maedonald in New Moon.
Sept. 10 — Billy Halop in Youre
Not So Tough.
Sept. 11-12—TLoretta Young in hte
Doctor Takes A Wife.

Hines .
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November 18, 1941

Mr. H, L. Groenl.nf,
52 Richardson 8t.,
Portland, Maine

Dear Sir:

¥e have the following lettsr from
Elliot Rogers, President, Rozers Fibre Company, Inc., of
Kennebunks

"Ne would aszk you to close the drsfn on ths
bridge over the Housam River that allows the
water on the bridge to run on our land just at
the end of Jones' Diner. Thim runs in enough to
undermine the underpinning of the stonewall and
ia causing us considerable expense.

"It would take just a little oezmsnt to close it
and we are willing to do it with your psrmiseion.¥

I am not familiar with conditisus,

but Af the request is reasonable, you can arrange to hawe it
dons,

Very truly yours,

ax L. 'ild'r’
Bridge Enginser

RIW:D



Noveaber 19, 1941

¥r. H, L. Gresnleaf,
52 Richardson S5t.,
Portlend, Haine

Dear Sir:

This week Comniesionsr Lord was
speaking about the approsch to the bridge at Kennebunk.
He ssid there is & penstock which evidently is not in good
condition and that the road has settled over it sgbout 6 inches.
I know he would like to have the condition remsdisd along with
the other work which is being done through Kennebunk. I am
not familiar with the conditions and wish you would lot me
know whether you believe this penstock could be filled and the
roadway repaired.

Very truly yours,

Max L. Wilder,
Bridge Engineer

ML¥W:D
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Drate Highlvap Commission
State of Maine
Auguﬁku

Portland,Maine
Dec.6,1941

Mr.Max L.Wilder
Bridge Engineer
Augusta,lMaine

Dear Sir;

I have looked at the drainage around
Kennebunk Bridge with Mr.John Balch.I believe the
settlements referred to by Mr.Lord are caused by the
leakage from catch basing pipes that are under the
roadway.Last year when we placed the bulkhead in the
0ld flume on the Kennebunk side, we found the catch
baein outlets to be short lengths of tile with uncemented
joints, Mr.Balch sald that a very extensive survey of
the drainage problem was made by the Highway Department
last year.

I met Mr.Eliott Rogers and told him that it
would be permissible to close the drain on the bridge,although
I believe most of his trouble ie from a catch basin outlet.
In 1935 when we were making a fill on the land donated by
Mr.Parsons,Mr.Rogers did not went to do anything that
would jeppardize his rights for flumeg or shaft holes
thru the bridge.Monday Mr.Rogers informed me that he no
longer cared about these rights and it would be agreeable
to fill them if we desired.

Very truly yours

HeL.Greenleaf

HLG/E



August. 10, 1942

¥r. H, L, Greenleaf,
52 Richardson 8t.,
Portlond, Naine

Paar Sirt
Commisaionsr Lord is very anxious for
you to pet to,ether with Elmer Young =nd lock over the

conditions at the south end of the bridge at Eenaebunk to cee
if anything cen be done to prevent contimied séttlementd.

Vexry truly yours,

#ax L, Wilder,
Bridge Engineer

MLW:D



Message Page 1 of 1

Gross, Karen

From: Guimont, Marc

Sent: Monday, September 27, 2004 7:38 AM

To: Gross, Karen

Subject: FW: Sinkhole Photos - US Route 1 - Kennebunk

Karen,

we had a failure Friday night. | think we still need to look at it. There was a broken 15 inch clay pipe; that would
account for some of the void but not for most of it. | believe there is an old sluiceway under the road that was
blocked off but never filled.

see you Wednesday.

Marc

----- Original Message-—---

From: Michael Claus [mailto:mwc@kennebunk.maine.org]

Sent: Sunday, September 26, 2004 11:06 AM

To: 'Barry Tibbetts'

Cc: Marc Guimont; Lee.Emery@maine.gov; 'Fisk, Robert'; Don Gobeil

Subject: Sinkhole Photos - US Route 1 - Kennebunk

pdf file attached. We should all talk Monday regarding permanent repair plans. | think it was a great response
from all involved Friday Night. | will draft a letter expressing the Town’s thanks to all involved.

-- Mike

Michael W. Claus, P.E.
Kennebunk Public Works Director
1 Summer St.

Kennebunk, ME 04043

207.985.4811 (phone)
207.985.1144 (fax)

mwc @kennebunk.maine.org (e-mail)

8/26/2005
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Route 1 - Brown Street Drainage 001

Route 1 - Brown Street Drainage 002



Route 1 - Brown Street Drainage 005

Route 1 - Brown Street Drainage 006



Route 1 - Brown Street Drainage 007

Route 1 - Brown Street Drainage 008



Macdougall, Georae

From: Guimont, Marc

Sent: Monday, August 08, 2005 1:39 PM
To: Macdougall, George

Subject: FW: 7-6-05 Sinkhole Repairs

Snkhole Repair Snkhole Repair Snkhole Repair Snkhole Repair Snkhole Repair
7-6-05 008.Jpg ... 7-6-05 007.jpg... 7-6-05002.jpg ... 7-6-05021.Jpg... 7-6-05 020.jpg ...

George, here are the pictures.,
Marc

————— Original Message-----

From: Michael Claus [mailto:mwc@kennebunk.maine.orgl
Sent: Wednesday, July 06, 2005 3:26 PM

To: 'Guimont, Marc'; 'Sherlock, David'

Cc: 'Barrxy Tibbetts'

Subject: 7-6-05 Sinkhole Repairs

KPWD found another sinkhole on Route 1 today. Photos are attached of some of the work
accomplished today. The sinkhole was about 4 ft. deep and 6' x 6' in width. I believe
this is a sinkhole from the old drainage system that we rerouted in the spring. I believe
the pavement failed, exposing the sinkhole, when the summer heat caused the pavement to
lose strength without support from the road base material.

KPWD excavated down to the old clay pipes and the tee where the o0ld Brown Street / Route 1
drain meets the pipes paralleling Route 1. Pipes in all directions were sealed with brick
and mortar by KPWD today. I took pictures of the pipe interiors prior to sealing with
brick and mortar. Let me know if you would like to see these photos.

KPWD noted that there are still cavities in the area of the water main under the middle of
Route 1. These do not appear to be a danger and were not excavated.

KPWD noted that the concrete encasement of Verizon's ductbank in Route 1 was actively
leaking water. Stephen Irving of Verizon was notified of this and he asked me to e-mail
photos of the concrete encasement. Stephen told me that it is normal for underground
ductbanks to fill with water.

KPWD backfilled the sinkhole area after sealing the old clay pipes. Backfill material was
compacted by KPWD. We plan on paving the excavated area on Friday morning 7-8-05.

Scott Wentworth (KPWD Operations Manager) and 1 tracked time and equipment used in
sinkhole repair work today. Is it possible to charge this work to the sinkhole repair
PIN?

-- Mike

Michael W. Claus, P.E.
Kennebunk Public Works Director
1 Summer St.

Kennebunk, ME 04043

207.985.4811 (phone)
207.468.3020 (cell)
207.985.1144 (fax)

mwc@kennebunk.maine.org (e-mail)



Snkhole Repair 7-6-05 001

Snkhole Repair 7-6-05 002



Snkhole Repair 7-6-05 003
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Snkhole Repair 7-6-05 004



Snkhole Repair 7-6-05 005

Snkhole Repair 7-6-05 006
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Snkhole Repair 7-6-05 008



Snkhole Repair 7-6-05 009

Snkhole Repair 7-6-05 010



Snkhole Repair 7-6-05 011

Snkhole Repair 7-6-05 012



Snkhole Repair 7-6-05 013

Snkhole Repair 7-6-05 014



Snkhole Repair 7-6-05 015
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Snkhole Repair 7-6-05 016




Snkhole Repair 7-6-05 017

Snkhole Repair 7-6-05 018



Snkhole Repair 7-6-05 019

Snkhole Repair 7-6-05 020



Snkhole Repair 7-6-05 021

Snkhole Repair 7-6-05 022



Snkhole Repair 7-6-05 023

Snkhole Repair 7-6-05 024



Snkhole Repair 7-6-05 025

Snkhole Repair 7-6-05 026
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RECEIVED:

10/ 19/06 =>KENNEBUNK PAGE -1

3:27PM; PUBLIC WORKS; #9893

HASCALL & HAaLL 2077735727 18/19/08 ©B2:2Spm P. BB1

scal |
& Hall

SINCE. 1948
When Quality Counts

' October19,2006

.'Mr '\/I1chaelW Claus PE Director.

' - Kennebunk Public Works Depaﬁment
1 Summeér Street - ' .

;Kennebunk Mame 04043

'_:Dear Mlke

" Ibave made a bunch of phonc calls Wltll regard to our proj. ect and have come up with a

- game plan Please look at the plan and let me know what you thmk

Start November 6, 2006 _ : _
' - Bore holes in road and install 6" casmgs
Weld prpe connec’uons to tOp of plpe o

A November 7th or. 8th (8th bemg fall back date) _ =
Set up concrete pump-on side street and start pumpmg flowable ﬁll (not ;
sure if this will take one or two daysy L
- - Removesmall area of asphalt around casmgs and cut p1pe below glade re- :
patch road o - : _ :

_' Pnces as follows , S e
.- Coringperday . - $1,782:00 .
- Casing - $72.00 per foot x 60 feet  $4,320.00 ’
(Have ordered approximately 60° for project already)

- Flowable Fill =~ B $  69.60 per cubic vard
. (Auburn‘Concrete will hold price for 100 --600+ yards)
= ;Pump Truck — first 4 hours $ 864.00.

SRR ' — each additional hour $ 144 00
- ’_Hascall & Hall (per man-hour) '$ 60.00
© - Welder (per man-hour) - .~ § 7200

. 273 Presumpscot St » P.O. Box 1838 - lPortland ME 04104
CTEL: (207) 775-1481 + 1-800-464-1481 -+ FAX (207) 773-5727




RECEIVED: 10/19/06 3:28PM; ->KENNEBUNK PUBLIC WORKS; #989; PAGE 2
HASCALL & HALL 2077735727 1B/18/068 B2:29pm P. 202

Mr. Michael W. Claus, P.E., Director
Kennebunk Public Works Department
‘October 19,2006 '
Page2

1 have téntdtively set this up to start November 6. You will be responsible for all traffic
control, cones, permits, etc. - o o :

* Please either issue a Purchase Order to bill from, or sign this letter as acceptance of our
termis, I ' o :

Sincerely,

‘Robert L. Be eroh
' 'Presider_lt

RLB/kbb

'Accepféd by: S ' . Date: _
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Route One Sinkhole Repair — Kennebunk 11-6-2006
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FIRE INSURANCE MAP ABSTRACT RESEARCH RESULTS

6/29/2010
09.0025597.10

KENNEBUNK, ME 04043

Listed below, please find the results of our search for historic fire insurance maps, performed in
conjunction with your Environmental FirstSearch® report.

State City Date Volume Sheet Number(s)

Maine Kennebunk 1962 none 2, abutter; 7
‘ Maine ‘ Kennebunk ‘ 1942 ‘ none ‘ 2, abutter; 7 ‘
‘ Maine ‘ Kennebunk ‘ 1926 ‘ none ‘ 2, abutter; 7 ‘
‘ Maine ‘ Kennebunk ‘ 1911 ‘ none ‘ 2, abutter; 3,5 ‘
‘ Maine ‘ Kennebunk ‘ 1906 ‘ none ‘ 1 ‘
‘ Maine ‘ Kennebunk ‘ 1901 ‘ none ‘ ‘
‘ Maine ‘ Kennebunk ‘ 1895 ‘ none ‘ 1 ‘
‘ Maine ‘ Kennebunk ‘ 1891 ‘ none ‘ 1 ‘
‘ Maine ‘ Kennebunk ‘ 1885 ‘ none ‘ 1 ‘

This abstract is the result of a visual inspection of various Sanborn® Map collections. Supporting
documentation follows in the Appendix. Use of this material is meant for research purposes only.

Copyright Policy Disclaimer
Certain Sanborn® Fire Insurance Maps are copyrighted material and may not be reproduced without the expressed permission of the Sanborn Map Company or other authorized third party
distributors. Any reproduction of this material is covered under the copyright law of the United States (Title 17 U.S. Code) for which customer assumes all liability for the making of
photocopies or other reproductions of copyrighted material. FirstSearch Technology Corporation warrants that it will employ its best efforts to maintain and deliver its information in an
efficient and timely manner. Customer acknowledges that it understands that FirstSearch Technology Corporation obtains the above information from sources FirstSearch Technology
Corporation considers reliable. However, THE WARRANTIES EXPRESSED HEREIN ARE IN LIEU OF ALL OTHER WARRANTIES, either expressed or implied, including without
limitation any implied warranty of merchantability or fitness or suitability for a particular purpose (whether or not FirstSearch Technology Corporation may know, have reason to know, or have
been advised of such purpose), whether arising by law or by reason of industry custom or usage. ALL SUCH OTHER WARRANTIES ARE HEREBY EXPRESSLY DISCLAIMED.

FirstSearch Technology Corporation 10 Cottage Street, Norwood, MA 02062
Tel: 781-551-0470 Fax: 781-551-0471
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APPENDIX C - LOGS OF TEST BORINGS



Maine Department of Transportation  |project: Kennebunk Bridge Replacement Boring No.: BB-KMR-301
Soil/Rock Exploration Log .
Location: Kennebunk, ME .
US CUSTOMARY UNITS ocation PIN: 15098.00
Driller: Maine Test Boring Elevation (ft.) 49.2 Auger ID/OD: NA
Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split
Logged By: Eric Baron Rig Type: Mobile B 53 Truck Rig Hammer Wt./Fall: 140#/30"
Date Start/Finish: 06/02/10-06/02/10 Drilling Method: Cased Wash Boring Core Barrel: NQ
Boring Location: Sta. 14+40, 12.5' L Casing ID/OD: 3"/3.5" Water Level*:
Hammer Efficiency Factor: 0.6 Hammer Type:  AutomaticCJ HydraulicO Rope & Cathead X

Definitions:
D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample attempt
U = Thin Wall Tube Sample
MU = Unsuccessful Thin Wall Tube Sample attempt
V = Insitu Vane Shear Test
MV = Unsuccessful Insitu Vane Shear Test attempt

R = Rock Core Sample
SSA = Solid Stem Auger
HSA = Hollow Stem Auger
RC = Roller Cone

WOH = weight of 140lb. hammer
WOR = weight of rods
WO1P = Weight of one person

Sy, = Insitu Field Vane Shear Strength (psf)
Ty = Pocket Torvane Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value
Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency
Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected

LL = Liquid

Sy(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis
C = Consolidation Test

Sample Information
— — - Laboratory
S £ g = = & 2 ;estlr;tg/
= z 31 a © & o c - Visual Description and Remarks esults
E ) & () = '%) [a) S o o Q AASHTO
< ) = I [ o %) s <
gl E | ¢ E_ $85<f | S| o| G215 & and
© I3 o} [ 2c 590 T © co | oo o Unified Class.
o (%] o n o mwnwn=2o0 z =z Om w O]
0 I
Auger Asphalt.
1D 18/14 14-29 20-29-24 53 53 47.8 N 1.4]
Brown, dry, very dense, gravelly fine to coarse SAND, trace
Silt.
-FILL-
Brown/dark brown, layered, dry, medium dense, fine to
D 24724 30-50 13-13-9-9 2 2 coarse SAND, little Gravel, trace Silt, layering of fine to
coarse sand and fine sand.
-FILL-
F 5 2R — — — — — — — — — — — — — — — 5.0
3D 24/21 5.0-7.0 4-5-4-5 9 9 8 Top 3": Brown, moist, loose, fine to medium SAND, layered
with Sandy Clay.
6 Bottom 18": Gray/brown, moist, stiff, lean CLAY, some
fine to medium Sand, trace Gravel, appeared reworked.
_FILL- CL/A-6/IV
4D 24/16 7.0-9.0 A 11 1 10 Gray/brown, moist, stiff, fine to medium Sandy CLAY.
3 -FILL-
39.9 \ Top 4": Gray/brown, moist, medium stiff, fine to coarse
5D 24/8 9.0-11.0 5-4-3-4 7 7 15 Sandy CLAY.
- 10 9.3
9 Bottom 4": Gray, moist, loose, silty fine SAND, poorly
graded, non plastic, organic fibers within. ) SM/A-/TI
6D 24/9 11.0-13.0 4203 4 4 10 Tgp 7" Blue/grayt medlum stiff, fine to coarse silty SAND,
g;g XX brick fragments within.
. 11.71
12 Horizontal grained wood in tip.
36.2 weee - 11.9
7D 199 | 13.0-14.6 2-1-46-50/0.1' 47 47 15 36.0 fRRRK \Apparent void from 11.9"to 13.0'.
3RKS 13.0
XXX Top: Horizontal grained wood.
5 2
- 15 ::::::: Bottom: Light gray/white, moist, medium SAND, little Silt, | gM/A-1-b/0
8D 24/8 15.0-17.0 8-4-3-3 7 7 18 KKK probable voids.
3RS FILL
XY - - . .
20 ‘:.:.:‘ Gray, wet, medium dense, fine to coarse SAND, some
QLKLY Gravel, little Silt.
S5 FILL- SMWA-1-b/0
oD | 2410 ] 170-19.0 1-1-25-7 26 | 26 2 3155388 Top 8": Gray, wet, very loose, medium SAND, little Silt,
s 313 trace Gravel. Probable voids from 17 to 17.7'. 1911 penny in
° recovery.
T - - 17.74
10D 7/1 19.0-19.6 30-50/0.1" RC 296 R& \Bottom 2": Wood, horizontal grained. .
- 20 \ 3 \ . “
Piece of Gravel/ledge.
\Q 19.61
282 Rolled to 21' below ground surface. Consistent resistance
indicates probable bedrock from 19.6 to 21.0".
21.04
Bottom of Exploration at 21.00 feet below ground surface.
25
Remarks:

present at the time measurements were made.

Stratification lines represent approximate boundaries between soil types; transitions may be ﬁradual.

Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other than those

Page 1 of 1

Boring No.: BB-KMR-301




R.W. Gillespie & Associates, Inc.

Geotechnical Engineeringe G eohydrology «Materials Testing Services

Auger resistance indicates coarse-grained soil at 20'.

-PROBABLE GLACIAL TILL-

Very hard auger resistance at 24",
\ -PROBABLE WEATHERED ROCK-

Bottom of Exploration at 25'; Not refusal.

Borehole backfilled with granular soil, tamped, and layer of cold patch

asphalt place to ground surface.

- 30 A

Project: Sink Hole Evaluation Boring Log: B-2
Location:  Kennebunk, Maine Surface Elevation:
Client: Town of Kennebunk Observed Water Depth: 10
Project No. 317-04 Date Completed:  10/18/04
z = S
o 5T L E
= o DESCRIPTION OF MATERIAL x| e % mj
|0 = < o | a E o
18 1] Z
- O gl 2 (@] E 1] e} 72}
L |20 = Ol 451 =1} 0 =
o > 3 - & = S i o
w |»nsl = O m x <
a = Yl 2=z R -
® | Pl E] e
= b
&b =
ASPHALTIC PAVEMENT (8 inches). ;
GRAVELLY SAND (SW); Very dense, damp, gravelly sand, trace silt, 191 18159
brown. 21
GRAVELLY SAND (SW); Very dense, damp, gravelly sand, little to trace 16 % 59
silt, lenses of brown and dark gray-brown soil. 30
L 29
SAND WITH SILT AND GRAVEL (SM); Medium dense, damp, sand, little 24
silt and gravel, brown.
14 | 9 4
-FILL- 6
SILTY SAND (SM); Medium dense to loose, moist, medium to fine sand, g
| \some silt, trace gravel, gray-brown. 21 3 5
SILTY SAND WITH CLAY (SM); Very loose, wet, silty sand, little clay and 3
gravel, with pieces of brick, trace organics, gray. 7 ‘Z- 2
2
1
1
SILTY SAND WITH CLAY (SM); Loose, wet, silty sand, little clay, trace 1
i gravel, gray with pieces of angular rock and light-colored wood fibers. 4 1 5
-FILL IN PROBABLE VOID- g
2




.

\ R.W. Gillespie & Associates, Inc.

Geotechnical Engineerings G eahydrology «Materials Testing Services

Project: Sink Hole Evaluation Boring Log: B-5
Location:  Kennebunk, Maine Surface Elevation:
Client: Town of Kennebunk Observed Water Depth: 14
Project No, 317-04 Date Completed: ___10/18/04
z = =X
st > i [T E
= o DESCRIPTION OF MATERIAL x| o % i
L | =24 = S o a e 2
- 1014 5 o|ld|e|d %
ESIg 2 Sl al] 20O =
L 1L @] I
o> % — ¥ < ] o4 g
g P e w9l 2|35 4
% e |27 |G
o
1L
S-1 INASPHALTIC PAVEMENT (2 inches). 19 | 11 | 21
GRAVELLY SAND (SW); Medium dense, damp, gravelly sand, trace silt, 18
brown. ' 13
"
S-2 5 1 3
SILTY SAND (SP); Very loose, wet, medium to fine sand, little silt, dark 1
brown, occasional rock fragments and seams of black soil, brown, grading at g
S3] 7510 very loose, wet, silty fine sand, little clay, dark brown and gray, with 12 5 2
particles of ceramic pipe. 1
-FILL- :
S-4 8 | 48 |16+
115
SILTY CLAY (CL); Stiff, wet, silty clay, gray. 13/3"
Wood layer from approximately 11.6' (Spoon refusal at 11.7"). 50/0
SAND (SP); Very loose, wet, medium to fine sand, brown and dark brown.
-FILL IN PROBABLE VOID-
S-5 16| 2 | 25
Wood layer from approximately 17.7 to 17.8". 10
SILTY SAND WITH GRAVEL (SM); Medium dense to dense, wet, silty 13

20 A

25

L 30

- 35 o

sand, little gravel and clay.
-GLACIAL TILL-

Bottom of Exploration at 19'; Not refusal.

Borehole backfilled with granular soil, tamped, and layer of cold patch
asphalt placed to ground surface.
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NDT CORPORATION

October 11, 2004

Mr. Michael Clause
Kennebunk Public Works
1 Summer Street
Kennebunk, Maine 04043

Dear Mr. Clause:

In accordance with authorization to proceed, NDT Corporation conducted ground penetrating radar
(GPR) measurements in both the North and Southbound lanes of US Route 1 between Brown Street
and the Mousam River Bridge. The Purpose of the GPR investigation was to identify the presence
and extents of soil settlement indicative of developing sinkholes that may exist in this area.
Fieldwork was conducted on October 6, 2004. This report presents the results and findings of our
investigation.

METHOD OF INVESTIGATION

Survey Control

The general location of the GPR survey is shown on Figure 1. Fi gure 2 is a sketch plan of the site
showing the location of GPR lines and results of the survey. GPR lines were referenced to a fire
hydrant along the western curb/sidewalk of Route 1 across from the intersection of Brown Street.
Forty-eight cross lines were collected( 24 at 60 nanoseconds and 24 at 120 nanoseconds); the first of
these was located 15 feet south of the hydrant and subsequent lines were collected at a 5 foot spacing
for 100 feet North of the hydrant. Cross lines began at the west edge of the western sidewalk and
ended near the eastern edge of the eastern sidewalk. Five longitudinal lines (western curb, middle of
southbound lane, centerline, middle of northbound lane and western curb) of data were also collected
along Route 1 from North to South (100 feet North of the hydrant to 15 feet South of the hydrant)
beginning 100 feet north of the hydrant and ending 15 feet south of the hydrant.

67 MILLBROOK STREET, WORCESTER, MA 01606 Tel (508) 754-0417 Fax (508) 754-0418



Ground Penetrating Radar (GPR)

GPR data were acquired using a digital system coupled with a 400 MHz antenna. The GPR method
uses a pulsed electromagnetic signal that is transmitted to and reflected by a target back to the point
of transmission. The electromagnetic wave transmission and reflection is dependent on the dielectric
constant and conductivity (electrical) properties of the material(s) being investigated. These electrical
properties are highly dependent on moisture content, saturated or concentrated moist conditions
provide both strong reflections and high attenuation. A detailed discussion of the GPR Survey
Method is included in Appendix 1.

DISCUSSION OF RESULTS

Indicators of sinkhole and/or soil settlement using GPR are: 1) sloping or draped marker layers, 2)
broken or disturbed marker layers, 3) areas of high conductivity/high moisture content relative to
sandy host materials, and/or 4) areas of low conductivity/low moisture content relative to silty/clay
host materials. Filled utility trenches and old excavations may have similar characteristics; therefore
the data was correlated to known utility locations painted on the road previous to the investigation.
A highly conductive layer at approximately 15 nanoseconds (2.5 to 3 feet in depth) was used as a
marker layer for this investigation. At this site the GPR investigation had an approximate depth of
penetration of 10 to 15 feet, and detected the buried water line, and indications of subsidence.

Figure 2 shows two types of anomalies associated with soil subsidence and possible sinkhole
development marked on each individual GPR line;

1) Marked as purple ovals on Figure 2, GPR data at these locations indicate disturbances in
the soil layering, such as dipping or broken layers. These disturbances may also be
abandoned utility trenches, reworked soil for road construction or previously filled sinkholes.

2) Marked as orange squares on Figure 2, GPR data at these locations indicate higher
moisture content in soils at depths at or greater than 7.5 feet. Higher moisture conditions
may be the result of loose soil conditions caused by soil settlement or may be saturated
timbers (sluiceway).

Two areas, marked as red on Figure 3, have been delineated as areas GPR data indicates there may
be soil subsidence and possible sinkhole development. Area 1 extends from approximately 10 feet
north of'the fire hydrant to approximately 35 feet north of the fire hydrant, and extends the width of
the road. This area, in the general location of the clay drain pipe and encompasses the previous
sinkhole, is characterized by dipping and broken layering. Area 2 extends from 50 feet north of the
fire hydrant to approximately 80 feet north of the fire hydrant and extends the width of the road.
This area is characterized by dipping and broken layering over areas of high moisture content. It is
believed due to the location and characteristics of the anomalies in this area that the old wooden
sluiceway may be located in this area as delineated by the dashed black lines on Figure 3.



The results of the GPR investigation should be verified and therefore NDT recommends that several
locations be sampled with a split spoon probe.

1) 12 Feet North of hydrant and 15 feet East of west edge of sidewalk

2) 22 Feet North of hydrant and 36 feet East of west edge of sidewalk

3) 72 Feet North of hydrant and 36 feet East of west edge of sidewalk

4) 80 Feet North of hydrant and 25 feet East of west edge of sidewalk

A separate location should also be sampled outside of the reported settlement areas to use as a

baseline for the other test locations. It is recommended that these probes extend for at least 10 feet of
depth.

If you have any questions, please contact the undersigned at 508-754-0417.

Sincerely,
NDT CORPORATION

L/

Paul S. Fisk
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APPENDIX: GROUND PENETRATING RADAR

Ground Penetrating Radar (GPR) is an electrical geophysical method fot evaluating
subsutface conditions by transmitting high frequency electromagnetic waves into the ground
and detects the energy reflected back to the surface. Electromagnetic signals are transmitted
from the antenna (transmitter and receiver) at ground sutface and reflected back to the
antenna from interfaces with differing electrical (dielectric constant and conductivity)
properties. The greater the contrast in the electtical properties between two materials, the
more energy that is reflected to the sutface and the more defined results are.

GPR reflections typically occur at subsutface discontinuities such as:
e Buried metal objects (utilities, tanks, reinfotcing)

Open and Water filled voids

Water table

Soil stratification

Seepage paths

Bedrock Fractures

The depth of penetration of GPR is site specific, limited by the attenuation of the
electromagnetic energy. Signal attenuation is controlled by four different mechanisms:

® Scattering: energy losses due to scattering occur when signals are dispersed in
random ditection, away from the receiving antenna, by large irregular shaped
objects, such as boulders, tree stumps and closely spaced rebat.

e High conductivity layers: the greatet the conductivity values of materials at a site,
the more signal attenuation or less penetration. (mineral content, high moisture
content, water table, metal plates, etc.)

e Water/Moisture Content: water molecules polarize in the presence of the applied
electromagnetic field. Electtomagnetic energy is lost to the radar system when it
is converted to kinetic and thetmal enetgy.

® Clays, (Ion content): ions along clay surfaces polatize in the presence of the
applied electromagnetic field. Electromagnetic enetgy is lost to the radar when it
is converted to kinetic and thermal enetgy.

An onsite calibration should be conducted so that the velocity for the materials and the
depth of penetration can be determined. Sites can be electrically variable so it may be
necessary to conduct multiple onsite calibrations.

Signal penetration is also dependent on the frequency of the antenna. High frequency
antennas have shallow penetration and high resolution. A 1500 MHz high frequency antenna
has an approximate depth of penetration of 1.5 feet and is able to identify wire mesh. Low
frequency antennas have lower resolution and deeper depth of investigation. A 400 MHz
antenna is capable of penetrating 10 to 15 feet in dry soils.

Gtound Penetrating Radar (GPR) can be used to locate underground pipes, buried drums,
foundations, voids in rock and concrete, soil settlement, determine stratigraphy, depth to

GPR APPENDIX NDT CORPORATION



water table, buried attifacts, filled excavations, and locate voids/settlement behind walls and
under floor slabs. GPR is also a good tool for evaluating conctete structures such as
bridges, walls, beams, ceilings, etc where the GPR can locate rebar and conduits, quantify
rebar spacing, cover variability over reinforcing, and concrete thickness.

Laterally GPR can cover large areas relatively quickly. Using a grid pattern of survey lines it
is vety effective for mapping the lateral extents of subsurface features as well as calculating
the depth to the features of interest. Depth of investigation can be estimated using material
dielectric constants and the diagram shown below. Accutate depth calculations require an
onsite calibration, to determine the electrical properties (speed of the signal) of the materials
at the site. Depth calibrations typically consist of collecting GPR data over a metal target
with a known depth. Known utilities, and butied metal plates are good targets for
calibrations. GPR surveys can be very effective when coupled with other geophysical
surveys and/or ground truth methods to verify, correlate and extrapolate GPR results. GPR
surveys are a fast and cost effective method to collect data over large or obstructed sites, and
isolate anomalies and areas where botings or other methods can be focused for the best
interest of a project.

Material Velocity - Dielectric Constant

{7y | JT—— - S — S S

80 @ Fresh &

70 \
) \
50 \
40
\Salurated sand
30 \
20

Farm land
Forested land
10 ilt, Clay, Permafrost
Concrete, Limestone Sand, Asphait, Granite, Ice Air

0 0.5 1 15 2 25 3 3.5 4 4.5 5 55 6 6.5
Inches per Nanosecond

Dielectric Constant

GPR systems consist of: Control unit (pulse transmitter, digital recorder, data storage,
monitor); Antenna(s); Coaxial Cable and Printer

GPR Control Unit is a computer which control data acquisition parameters, such as

sampling rate, range, gain control, filtering, etc. The control unit also visually displays the
data, digitally archives the data, and allows for play back of the data.

GPR APPENDIX NDT CORPORATION



The coaxial cable connects the control unit to the Antenna. The Antenna(s) are sealed and
shielded fiberglass housing for the transmitter and receiver. Selection of the antenna is
dictated by the requirements of the survey. For high resolution, near-surface data, a high
frequency antenna is used; for deeper penetration investigation, a lower frequency antenna is
used. Typically the 80 to 300 MHz antennas are used for geologic surveys; 300 to 900 are
used for utility, near surface voiding settlement, foundation, etc surveys while the high
frequency antenna 900 to 1500 is used for concrete assessment.

ACQUISTION AND INTERPETATION:

Radar signals propagate from the antenna in a 15 to 45 degree cone, thus the slower the
speed of the antenna the greater the horizontal resolution. Radar data ate typically acquired
at a slow walking speed. Data are printed and digitally saved. Station markers and any field
notes ate written right on the printed copy and the digitally saved data can be used to reprint
or to use with post processing software.

Interpretation of GPR data is subjective, even among experienced interpreters. GPR results
should be verified with borings ot test pits. The strength of a reflected signal and/or the
continuity of the reflector across the record may be indicative of a stratigraphic contact.
Point targets, such as reinforcing, buried utilities, boulders, create a distinctive parabolic
feature on GPR records. Annotated GPR records of reinforcing and buried metal utilities ate
shown below. Positive identification of point targets is subjective, as the GPR signatute of a
pipe is similar to that of a latge boulder.

Computer processing is available though it is somewhat costly and in most cases not
necessaty, except for presentation purposes.

GPR RECORD
12” THICK WALL WITH REINFORCING
Nanoseconds
(Inches)

WALL FACE

6 INCHES

GPR APPENDIX NDT CORPORATION



UNDER GROUND UTILITY LOCATION/MAPPING

Nanoseconds
(Inches)

Conduits

GPR APPENDIX NDT CORPORATION
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0. EXECUTIVE SUMMARY

Hager-Richter Geoscience, Inc. (Hager-Richter) conducted a surface geophysical survey
consisting of Multichannel Analysis of Surface Waves (MASW) and ground penetrating radar
(GPR) methods at the western approach of the Route 1 bridge over the Mousam River in
Kennebunk, Maine for GZA GeoEnvironmental, Inc. (GZA) in July 2010. The objective of the
survey was to detect, and if detected, to locate possible sinkholes and to detect, if possible,
historic timber flumes related to the formation of the sinkholes under the paved surface of US
Route 1 between Brown Street and the bridge. The survey was conducted in support of an
ongoing engineering investigation of the bridge and approaches by GZA for the Maine
Department of Transportation.

The US Route 1 bridge is located a short distance downstream from a small power dam.
According to information provided by GZA, three flumes were reportedly constructed extending
from the dam downstream, and if present are located under the existing roadway. The flumes
were constructed with oak timber planks and are approximately 10 to 20 feet below the ground
surface. The flumes were reportedly filled in 1929. Sinkholes formed in the roadway south of
the bridge in 2004 and 2005. The sinkholes reportedly might be related to the former flumes.

Borings located within the area of interest, indicate that the subsurface below the asphalt
consists of sands with some silt, gravel, and clay layers above phyllitic bedrock. The top of
weathered bedrock was reported at depths of between approximately 14 and 25.5 feet. Possible
voids or loose fill within probable former flumes were reported within the approximately 11 to
20 foot depth interval in borings B-2, B-5, and BB-KMR-301, and thin wood layers were
detected near the top and bottom of this interval in B-5 and BB-KMR-301.

The MASW survey consisted of four seismic lines designated as MASW Lines 1 - 4 and
the ground penetrating radar survey consisted of GPR traverses spaced 1 foot apart in the area of
interest located on the roadway of US Route 1 between its intersection with Brown Street and the
bridge.

Based on the results of the MASW and GPR survey results at the western approach of the
Route 1 bridge over the Mousam River in Kennebunk, Maine for GZA GeoEnvironmental, Inc.
(GZA), we conclude:

. The former flume structures were not detected by the geophysical survey.
. An almost continuous, approximately 5-foot thick low shear wave velocity (410 to 700

fps) zone was detected for all four seismic lines, and the top of the low-velocity zone
ranges from approximately 5 to 10 feet below the ground surface.
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. Small low shear wave velocity zones were detected in the near surface for all lines, and
are concentrated between approximately 0+40 and 0+80 stationing. The near-surface low
velocity zone has a broad correlation to an area containing a filled depression as
interpreted in the GPR data.

. Voids were not detected by the GPR survey.

. The GPR records contain reflections consistent with a filled depression that crosses the
road in the vicinity of a patched and sunken area of the sidewalk on the north side of the
roadway. Based on boring information that record wood layers and filled-in voids and
historical information about repeated repairs to sinkholes in the vicinity, we interpret the
filled in depression to represent the frequently repaired zone above one of the former

sluiceways.

. Two other possible filled depressions were detected by the GPR survey on the eastern end
of the area of interest.

. Linear features or utility line segments were detected by the GPR survey.

. Possible flat topped structures were detected by the GPR survey.

-1 -
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1. INTRODUCTION

Hager-Richter Geoscience, Inc. (Hager-Richter) conducted a surface geophysical survey
consisting of Multichannel Analysis of Surface Waves (MASW) and ground penetrating radar
(GPR) methods at the western approach of the Route 1 bridge over the Mousam River in
Kennebunk, Maine for GZA GeoEnvironmental, Inc. (GZA) in July 2010. The objective of the
survey was to detect, and if detected, to locate possible sinkholes and to detect, if possible,
historic timber flumes possibly related to the formation of the sinkholes under the paved surface
of US Route 1 between Brown Street and the bridge. The survey was conducted in support of an
ongoing engineering investigation of the bridge and approaches by GZA for the Maine
Department of Transportation.

The bridge is located on US Route 1 over the Mousam River between Brown Street and
Water Street in Kennebunk. The general location of the Site is shown in Figure 1, and Figure 2
is a Site Plan showing the location of the four MASW lines and the GPR survey area. A small
power dam is located 20-30 feet upstream of the bridge. According to information provided by
GZA, three flumes were reportedly constructed extending from the dam downstream and, if
present, are expected to be located under the existing roadway. The flumes were constructed
with oak timber planks and are approximately 10 to 20 feet below the ground surface. The
flumes were reportedly filled in 1929. Sinkholes formed in the roadway south of the bridge in
2004 and 2005. The sinkholes are possibly related to the former flumes.

As part of an ongoing engineering investigation of the Site, GZA requested a surface
geophysical survey to locate possible additional sinkholes and, if possible, to detect the flumes
related to the formation of the sinkhole features in an area of interest along the paved surface of
US Route 1 that extends from the intersection of US Route 1 and Brown Street to the bridge.
The area of interest was approximately 160 feet long and 45 feet wide.

Borings located within the area of interest, including B-2 through B-5, BB-KMR-106,
BB-KMR-106A, BB-KMR-201, and BB-KMR-301 through BB-KMR-303, indicate that the
subsurface below the asphalt consists of sands with some silt, gravel, and clay layers above
phyllitic bedrock. The top of weathered bedrock was reported at depths of between
approximately 14 and 25.5 feet where encountered, and appears to be shallowest immediately
west of the edge of the abutment, and deepens towards Brown Street. Possible voids or loose fill
within probable former flumes were reported within the approximately 11 to 20 foot depth
interval in borings B-2, B-5, and BB-KMR-301, and thin wood layers were detected near the top
and bottom of this interval in B-5 and BB-KMR-301. Wood fibers were also detected at
approximate depths of 16 feet, 7 feet, and 9 feet in B-2, B-4, and BB-KMR-303, respectively.
Generally, a zone of low N-values (10 or less) was recorded in most of the borings. The top of

_1-
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the low N—value zone was typically encountered between 4 and 8 feet below the ground surface
and the thickness of the zone ranged from approximately 2 to 8 feet.

Steven Grant, P.G., and Eric Rickert of Hager-Richter conducted the geophysical survey
on July 29 and 30, 2010. The field work was coordinated with Mr. Andrew Blaisdell, P.E., G.E.,
of GZA. Mr. Michael Devoid, also of GZA, was present in the field, indicated the area of
interest, and assisted with the survey, including traffic control and coordination with a private
flagger and Town of Kennebunk Police officers assigned to traffic detail. Generally,
geophysical surveying was conducted in the northbound lane on July 29 and in the southbound
lane on July 30. Data analysis and interpretation were completed at the Hager-Richter offices.
Original data and field notes will be retained in the Hager-Richter files for a minimum of three
years.
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2. MASW SURVEY

2.1 Equipment and Procedures

The multichannel analysis of surface waves (MASW) method is a seismic method that
determines a shear-wave velocity (Vs) profile (i.e., Vs versus depth and horizontal distance) by
analyzing a particular type of seismic wave on a multichannel record. The MASW method uses
Rayleigh waves which are elastic waves that travel in the subsurface near the earth’s surface.
The amplitude of such waves decreases with depth and the phase velocity of the waves is a
function of frequency. The method uses multichannel recording and processing concepts widely
used in reflection surveying by the oil and gas industry.

MASW requires multichannel records with at least 12 traces to produce reliable results.
We use 48 channels (two 24-channel Geometrics Geode digital seismographs), coupled to 48
geophones to acquire 24-trace records. The series of 24-trace records are obtained by rolling or
stepping the spread of 24 receivers for each source location keeping the same shot-receiver
geometry throughout the spread. We used 4.5-Hz low natural frequency vertical geophones for
the survey.

The MASW survey was conducted using an active source, consisting of a 12-1b sledge
striking an aluminum plate placed on the ground. Levels of ambient noise were monitored in real
time during data acquisition. Ambient noise was not utilized by the survey but was avoided by
waiting for times when nearby traffic (the main source of ambient noise) was not adversely
affecting the quality of the data.

The surface waves used in MASW, considered noise in refraction and reflection surveys,
are enhanced during data acquisition and processing for the MASW method. The seismic data
are analyzed using SurfSeis 2.0, a commercially licensed software package developed by the
Kansas Geological Survey. Results can be presented as 2-D graphical plots using contouring
software such as Surfer or in tabular form showing shear wave velocity as a function of depth at a
given station. The data for many stations acquired along a survey line can be presented as a
contour plot of the shear wave velocity as a function of depth and distance along the line.

As discussed above, data are acquired for 24 channels at a time and the resulting 1-D
shear wave distribution as a function of depth is assigned the horizontal position at the center of
the 24-channel spread. The 1-D distributions are then combined to provide shear wave velocity
distribution across the survey line and are presented as 2-D color plots. The variations in color

correspond to apparent variations in subsurface shear wave velocity for the overburden and
bedrock.



Sufice Gaophysicl Survey GEOSCINCE, INC

US Route 1 Kennebunk Bridge
Kennebunk, Maine
File 10J44 August, 2010

2.2 Limitations of the Method

As with all physical measurements, there is experimental error in the velocities that are
determined using the MASW method. The uncertainty in velocity of shear waves for the MASW
method is estimated to be approximately 15%. The depth of investigation is a function of the
noise spectrum, and long wave lengths (low frequencies) are required to determine velocity at
large depths.

2.3 Site Specific

The locations of the survey lines are shown on Figure 2. The MASW survey used 48
geophones and a geophone spacing of 3 feet for all lines, such that geophones were continuously
installed between stations 0+00 and 1+41 on each line. This arrangement yields velocities as a
function of depth for the interval between stations 0+33 on the west end to 1+08 or 1+11 on the
east end of the lines. The data are processed for all 48 geophones, but only the central portion of
the line has enough data coverage to generate the vertical velocity profile. The seismic source
was a 12-pound sledge hammer striking a steel plate and/or the ground surface.

2.4 Results

The MASW survey consisted of four seismic lines designated as MASW Lines 1 - 4. The
locations of the lines are shown in Figure 2. Figure 3 shows the MASW results for each line.
Generally, the subsurface below the asphalt consists of sands with some silt, gravel, and clay
layers above phyllitic bedrock. The top of weathered bedrock was reported at depths of between
approximately 14 and 25.5 feet, where encountered. Possible voids or loose fill within probable
former flumes, sometimes associated with wood layers, were reported within the approximately
11 to 20 foot depth interval in borings B-2, B-5, and BB-KMR-301. In addition, a zone of low N-
values (10 or less) was recorded in most of the borings. The top of the low N-value zone was
typically encountered between 4 and 8 feet below the ground surface and the thickness of the
zone ranged from approximately 2 to 8 feet.

The quality of the MASW data is good to excellent. The data quality is determined based
on the ease with which a dispersion curve can be fit to the data.

As discussed above, the MASW method determines the shear wave velocity distribution
with depth and distance for the central portion of each seismic spread of 48 channels, at least for
the SurfSeis 2.0 software. The velocity profiles for the four survey lines determined with the
MASW method are shown in graphical form in Figure 3. Several borings are located near three
of the four seismic survey lines, and are represented on the profiles, showing the depth of
probable bedrock and N-values as reported in the boring logs. The seismic profiles shown in
Figure 3 indicate the presence of lower velocity soils overlying higher velocity bedrock, generally
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corresponding to the blue-green colors and orange-red colors, respectively. An approximate top
of bedrock is shown on each of the profiles, based in part on information from boring logs and on
the shear wave velocities.

An almost continuous, approximately 5-foot thick low-velocity shear wave zone was
detected for all four seismic lines, and the top of the low-velocity zone ranges from
approximately 5 to 10 feet below the ground surface. The shear wave velocity in the low-
velocity zones ranges from approximately 410 to 700 fps. The low-velocity zone as detected by
the MASW survey has a broad correlation to the intervals of low-N-values recorded in the boring
logs, although in general, the MASW low velocity zone is a few feet deeper.

In addition, less continuous low velocity zones were detected in the near surface for all
lines, and are concentrated between approximately 0+40 and 0+80 stationing. The near-surface
low velocity zone has a broad correlation to an area containing a filled depression as interpreted
in the GPR data (see section 3.4, below). The limits of the interpreted filled depression are
shown in Figure 3 for comparison.

The former flumes were not detected by the MASW survey. One possible explanation is
that the shear wave velocity of the former flume structures did not contrast strongly enough with
surrounding materials to be detectable. We note that the almost continuous, approximately 5-
foot thick, low-velocity shear wave zone (discussed above) may be located in the same
approximate depth range as the former flume structures, so that the presumed low velocity
characteristics of the former flume structures cannot be distinguished from the low-velocity shear
wave zone .
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3. GPR SURVEY

3.1 Equipment and Procedures

The GPR survey was conducted using a Sensors & Software Smart Cart Noggin Plus
digital subsurface imaging radar system. The system includes a survey wheel that triggers the
recording of the data at fixed intervals, thereby increasing the accuracy of the locations of
features detected along the survey lines. The system was used with a 250 MHz antenna. We
used 60 ns' and 90 ns time windows for the project.

GPR uses a high-frequency electromagnetic pulse (referred to herein as “radar signal”)
transmitted from a radar antenna to probe the subsurface. The transmitted radar signals are
reflected from subsurface interfaces of materials with contrasting electrical properties. Travel
times of the radar signal can be converted to approximate depth below the surface by correlation
with targets of known depths or by analyzing the shapes of hyperbolic reflections. We monitor
the acquisition of GPR data in the field and record the GPR data digitally for subsequent
processing. Interpretation of the records is based on the nature and intensity of the reflected
signals and on the resulting patterns.

3.2 Limitations of the Method

HAGER-RICHTER GEOSCIENCE, INC. MAKES NO GUARANTEE THAT ALL
VOIDS, AREAS OF SUBSIDENCE, AND OTHER FEATURES OF INTEREST
WEREDETECTED IN THIS SURVEY. HAGER-RICHTER GEOSCIENCE, INC.
IS NOT RESPONSIBLE FOR DETECTING VOIDS, AREAS OF SUBSIDENCE,
OR OTHER FEATURES OF INTEREST THAT CANNOT BE DETECTED DUE
TO THE LIMITATIONS OF THE GPR METHOD OR BECAUSE OF SITE
CONDITIONS.

There are other limitations of the GPR technique: (1) surface conditions, (2) electrical
conductivity and thickness of the subsurface layers, (3) electrical properties of the target(s), and
(4) spacing of the traverses. Of these restrictions, only the last is controllable by us in most
cases.

The condition of the survey surface can affect the quality of the GPR data and the depth
of penetration of the GPR signal. For exterior sites, a surface covered with obstacles such as

1
ns, abbreviation for nanosecond, 1/1,000,000,000 second. Light and the GPR signal require about 1
ns to travel 1 ftin air. The GPR signal requires about 3.5 ns to travel 1 ft in unsaturated sandy soil.
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automobiles, dumpsters, thick leaf debris, materials piles, etc. limit the survey access. Similarly,
for interior sites, a surface covered with obstacles such as desks, benches, laboratory equipment,
etc. also limit access. Some floor coverings may limit the coupling of the GPR antenna with the
subsurface.

The electrical conductivity of the subsurface determines the attenuation of the GPR
signals, and thereby limits the maximum depth of exploration. The GPR signal does not
penetrate clay-rich soils or soils contaminated with road salt. In some cases, the GPR signal may
not penetrate below concrete pavement, and some asphalts are electrically conducting.

A strong contrast in the electrical conductivities of the ground and the target (for
examples, UST, pipe, void, dry well, drum, contaminant plume) is required to obtain a reflection
of the GPR signal. If the contrast is too small, then the reflection may be too weak to recognize,
and the target can be missed.

Spacing of the traverses is limited by access at many sites, but where flexibility of
traverse spacing is possible, the spacing is adjusted on the basis of the size of the target.

3.3 Site Specific

GPR data were acquired along traverses oriented sub-parallel to US Route 1 and spaced 1
foot apart using a 250 MHz antenna and a 60ns time window. In addition, GPR data were
acquired along traverses oriented sub parallel to US Route 1 and spaced 5 feet apart using a 90ns
time window, although no additional features were detected between 60 and 90ns.

3.4 Results

The ground penetrating radar survey was conducted using a 250 MHz antenna. Figure 4
shows the locations of the GPR traverses and our interpretation of the GPR data. Figure 5 is an
example GPR profile showing several features of interest. Appendix 2 consists of plates
showing all GPR profiles. With the exception of a zone of limited GPR penetration located in
the center of the western end of the area of interest, apparent GPR signal penetration was fair to
good, with reflections recorded for 30-60 ns. Based on velocity matching calibrations made for
the site and on handbook time-to-depth conversions for the GPR signal in average to sandy soils,
the GPR signal penetration is estimated to have been approximately 5 to 10 feet over most of the
area of interest. However, GPR signal penetration was limited to 15 ns (approximately 2.5 feet)
in the center of the western end of the area of interest.

The GPR records do not indicate the presence of voids. Interpretation of GPR data is
based on the fact that transmitted radar signals are reflected at subsurface interfaces of materials
with contrasting electrical properties. Regions with low to moderate amplitude reflections are
likely to be areas of relatively homogeneous materials, since the GPR signal passes through
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homogeneous media with little reflection. Areas of high amplitude reflections are inferred to
indicate regions where materials with contrasting electrical properties are present. In GPR
sections, a void will typically produce localized zones of relatively high amplitude, low
frequency GPR reflections - a phenomenon commonly referred to as “ringing.” Based on this
criterion, no evidence of voids was detected in the area of interest from the GPR sections.

The GPR records contain reflections consistent with a filled depression that crosses the
road in the vicinity of a patched and sunken area of the sidewalk on the north side of the
roadway. The edges of the filled depression that crosses the roadway are shown on Figure 4 and
represent interfaces that dip from a depth of 1 foot toward the interior of the filled depression.
The upper edges of dipping reflections are most prominent at a depth of approximately 1 foot,
but reflections from approximately 3 feet were detected at the edges of the road where GPR
signal penetration was deeper. Figure 5 is an example GPR record showing the dipping
interfaces. In the center of the roadway, GPR signal penetration is very limited, and dipping
reflections are not observed, although a change in the character of the horizontal banding
indicates the presence of a shallow pavement patch (not observable at the surface, presumedly
because of a newer asphalt resurfacing).

The GPR signal penetration was not sufficient to detect the expected sluiceway between
10 and 15 foot depth in the vicinity of the filled depression that crosses the roadway. However,
based on boring information that records wood layers and filled-in voids (B-2, B-5, and BB-
KMR-301) and historical information about repeated repairs to sinkholes in the vicinity, we
interpret the filled in depression to represent the frequently repaired zone above one of the former
sluiceways.

Two other possible filled depressions were detected by the GPR data on the eastern end
of the area of interest and the edges of the possible filled depressions are shown on Figure 4 as
interfaces that dip from a depth of approximately 3 feet toward the interior of the filled
depression. Of the two, the possible filled depression located along the southern edge of the
roadway appears more prominent.

The GPR records also contain reflections typical of linear features or utility line segments
that are shown on Figure 4 as bold dashed black lines with depth annotations. Several of the
short segments are located within and are oriented parallel to the filled depression that crosses the
roadway. It is possible that such linear features within the filled depression represent structures
related to former repairs (retaining walls, forms, construction debris), or may be diffractions from
slope edges.

The GPR records contain reflections that are consistent with flat topped structures, and
such features are shown with approximate depth annotations on Figure 4. One prominent flat
topped structure with an interpreted depth of 8 feet is located along the southern edge of the road
in the eastern portion of the area of interest and overlaps with one of the filled depressions. The
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identity of such a feature is unknown, although based on its location adjacent to the abutment it is
consistent with the horizontal location of one of the former filled sluiceways. The lateral extent
of the 8-foot deep flat topped structure was not fully determined because GPR signal penetration
deteriorated toward the center of the roadway. The 8 foot-deep flat topped reflections from
dipping interfaces located above it are shown on the example GPR record in Figure 5.
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5. CONCLUSIONS

Based on the results of a surface geophysical survey consisting of Multichannel Analysis
of Surface Waves (MASW) and ground penetrating radar (GPR) methods at the western
approach of the Route 1 bridge over the Mousam River in Kennebunk, Maine for GZA
GeoEnvironmental, Inc. (GZA), we conclude:

. The former flume structures were not detected by the geophysical survey.

. An almost continuous, approximately 5-foot thick low shear wave velocity (410 to 700
fps) zone was detected for all four seismic lines, and the top of the low-velocity zone
ranges from approximately 5 to 10 feet below the ground surface.

. Small low shear wave velocity zones were detected in the near surface for all lines, and
are concentrated between approximately 0+40 and 0+80 stationing. The near-surface low
velocity zone has a broad correlation to an area containing a filled depression as
interpreted in the GPR data.

. Voids were not detected by the GPR survey.

. The GPR records contain reflections consistent with a filled depression that crosses the
road in the vicinity of a patched and sunken area of the sidewalk on the north side of the
roadway. Based on boring information that records wood layers and filled-in voids and
historical information about repeated repairs to sinkholes in the vicinity, we interpret the
filled in depression to represent the frequently repaired zone above one of the former

sluiceways.

. Two other possible filled depressions with were detected by the GPR survey on the
eastern end of the area of interest.

. Linear features or utility line segments were detected by the GPR survey.

. Possible flat topped structures were detected by the GPR survey.
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5. LIMITATIONS

This report was prepared for the exclusive use of GZA GeoEnvironmental, Inc. (Client).
No other party shall be entitled to rely on this Report or any information, documents, records,
data, interpretations, advice or opinions given to Client by Hager-Richter Geoscience, Inc. (H-R)
in the performance of its work. The Report relates solely to the specific project for which H-R
has been retained and shall not be used or relied upon by Client or any third party for any
variation or extension of this project, any other project or any other purpose without the express
written permission of H-R. Any unpermitted use by Client or any third party shall be at Client's
or such third party's own risk and without any liability to H-R.

H-R has used reasonable care, skill, competence and judgment in the preparation of this
Report consistent with professional standards for those providing similar services at the same
time, in the same locale, and under like circumstances. Unless otherwise stated, the work
performed by H-R should be understood to be exploratory and interpretational in character and
any results, findings or recommendations contained in this Report or resulting from the work
proposed may include decisions which are judgmental in nature and not necessarily based solely
on pure science or engineering. It should be noted that our conclusions might be modified if
subsurface conditions were better delineated with additional subsurface exploration including,
but not limited to, test pits, soil borings with collection of soil and water samples, and laboratory
testing.

Except as expressly provided in this limitations section, H-R makes no other

representation or warranty of any kind whatsoever, oral or written, expressed or implied; and all
implied warranties of merchantability and fitness for a particular purpose, are hereby disclaimed.
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depression determined from GPR
data. FILE 10444 August, 2010
2. Boring logs provided by GZA. HAGER—RICHTER GEOSCIENC E, INC.
Salem, New Hampshire
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Sufice Gaophysicl Survey GEOSCINCE, INC

US Route 1 Kennebunk Bridge
Kennebunk, Maine
File 10J44 August, 2010

APPENDIX 1
BORING LOGS



R.W. Gillespie & Associates, Inc.

Geotechnical Engineeringe G eohydrology «Materials Testing Services

Auger resistance indicates coarse-grained soil at 20'.

-PROBABLE GLACIAL TILL-

Very hard auger resistance at 24",
\ -PROBABLE WEATHERED ROCK-

Bottom of Exploration at 25'; Not refusal.

Borehole backfilled with granular soil, tamped, and layer of cold patch

asphalt place to ground surface.

- 30 A

Project: Sink Hole Evaluation Boring Log: B-2
Location:  Kennebunk, Maine Surface Elevation:
Client: Town of Kennebunk Observed Water Depth: 10
Project No. 317-04 Date Completed:  10/18/04
z = S
o 5T L E
= o DESCRIPTION OF MATERIAL x| e % mj
|0 = < o | a E o
18 1] Z
- O gl 2 (@] E 1] e} 72}
L |20 = Ol 451 =1} 0 =
o > 3 - & = S i o
w |»nsl = O m x <
a = Yl 2=z R -
® | Pl E] e
= b
&b =
ASPHALTIC PAVEMENT (8 inches). ;
GRAVELLY SAND (SW); Very dense, damp, gravelly sand, trace silt, 191 18159
brown. 21
GRAVELLY SAND (SW); Very dense, damp, gravelly sand, little to trace 16 % 59
silt, lenses of brown and dark gray-brown soil. 30
L 29
SAND WITH SILT AND GRAVEL (SM); Medium dense, damp, sand, little 24
silt and gravel, brown.
14 | 9 4
-FILL- 6
SILTY SAND (SM); Medium dense to loose, moist, medium to fine sand, g
| \some silt, trace gravel, gray-brown. 21 3 5
SILTY SAND WITH CLAY (SM); Very loose, wet, silty sand, little clay and 3
gravel, with pieces of brick, trace organics, gray. 7 ‘Z- 2
2
1
1
SILTY SAND WITH CLAY (SM); Loose, wet, silty sand, little clay, trace 1
i gravel, gray with pieces of angular rock and light-colored wood fibers. 4 1 5
-FILL IN PROBABLE VOID- g
2




R.W. Gillespie & Associates, Inc.

Geotechnical Engineerings G eohydrology <Materials Testing Services

- 20

F 25

| 30

|- 35

Borehole backfilled with granular soil, tamped, and layer of cold patch
asphalt placed to ground surface.

Project: Sink Hole Evaluation Boring Log: B-3
Location:  Kennebunk, Maine Surface Elevation:
Client: Town of Kennebunk Observed Water Depth: Not Obs.
Project No. 317-04 Date Completed: _ 10/18/04
z = =
04 > ) u ;
= u DESCRIPTION OF MATERIAL | 5 i *
w | =2 = > o 0. =
oY 5 w | | & )
T |2lg| 2 3121218 w
oS3 Y W25 el o
w i wm E hd = 3 i %
%) w| 9|23
= § _ = z = -
Py o | @] £ 0
| &g
o 1=
ASPHALTIC PAVEMENT (6 inches). 18 | 33 | 82
GRAVELLY SAND (SW); Very dense grading to medium dense, damp, 44
gravelly sand, trace silt, brown. 38
16 | 30 | 21
23
FILL; Medium dense, damp, CINDERS, trace amount of medium to fine 192
- -sand, black and gray. 15 | 10 | 23
SAND WITH GRAVEL AND SILT (SP); Medium dense grading to loose, 6
dry to damp, medium to fine sand, trace gravel and silt, with trace organic 185
fibers and angular gravel, brown and dark brown. 161 g7
6
4
3
5 i 4
-FILL 8 5| 14
8
6
6 | 19|22
12
. 9
Moist. 13
[ 4 | 55 |26+
W WEATHERED ROCK; Very dense, rock fragments, dry, dark gray. oar
Bottom of Exploration at 15.9'; Auger refusal on probable bedrock. 50/0"




R.W. Gillespie & Associates, Inc.

Geotechnical Engineerings Geohydrology sMaterials Testing Services

20

- 25

- 30

- 35

orange-brown.

Bottom of Exploration at 14.9"; Spoon refusal on probable bedrock.

Borehole backfilled with granular soil, tamped, and layer of cold patch
asphalt placed to ground surface.

Project: Sink Hole Evaluation Boring Log: B-4
Location:  Kennebunk, Maine Surface Elevation:
Client: Town of Kennebunk Observed Water Depth: 9.5
Project No. 317-04 Date Completed: _ 10/18/04
z i S
x > | . Lk
= % DESCRIPTION OF MATERIAL x| o I R
| s s 14 a £ &
v o s L Z
- - o} a 2 @] 0
T Mgl 2 O = ) [H]
oo > § 3 x = o w Q
u |w|gl & w925 S
- Z | @ z ~
%) o E 2
[oR
1N
o 5.1 NASPHALTIC PAVEMENT (6 inches). 18 | 35 | 108
GRAVELLY SAND (SW); Very dense, dry to damp, gravelly sand, trace silt, 62
brown. ' 47
S-2 51126
Medium dense, damp, CINDERS, black and gray. 15
11
[ ° S-3 8 | 2 |21
SAND WITH GRAVEL AND SILT (SM); Medium dense to loose, damp, 12
medium to fine sand, trace to little silt and gravel, brown, light brown, and 8
S-4 orange-brown. 12 5 4
SAND WITH SILT (SM); Very loose to loose, moist, medium to fine sand, g
some silt, trace clay, brown and light orange-brown, with angular rock 5
B g.5| fragments, plant stem, and wood fibers, stratified. 6 2 8
-FILL- i
S-6 6 3 7
3
2
3
4
S-7 1 SILTY SAND WITH GRAVEL (SM); Dense, wet, sand, some silt and 10 | 3 |94+
[ 1° ’ angular rock fragments, brown mottled. 422
-GLACIAL TILL- 50/
WEATHERED ROCK; Very dense, dry, rock fragments, dark gray and 0.4"
50/0"




.

\ R.W. Gillespie & Associates, Inc.

Geotechnical Engineerings G eahydrology «Materials Testing Services

Project: Sink Hole Evaluation Boring Log: B-5
Location:  Kennebunk, Maine Surface Elevation:
Client: Town of Kennebunk Observed Water Depth: 14
Project No, 317-04 Date Completed: ___10/18/04
z = =X
st > i [T E
= o DESCRIPTION OF MATERIAL x| o % i
L | =24 = S o a e 2
- 1014 5 o|ld|e|d %
ESIg 2 Sl al] 20O =
L 1L @] I
o> % — ¥ < ] o4 g
g P e w9l 2|35 4
% e |27 |G
o
1L
S-1 INASPHALTIC PAVEMENT (2 inches). 19 | 11 | 21
GRAVELLY SAND (SW); Medium dense, damp, gravelly sand, trace silt, 18
brown. ' 13
"
S-2 5 1 3
SILTY SAND (SP); Very loose, wet, medium to fine sand, little silt, dark 1
brown, occasional rock fragments and seams of black soil, brown, grading at g
S3] 7510 very loose, wet, silty fine sand, little clay, dark brown and gray, with 12 5 2
particles of ceramic pipe. 1
-FILL- :
S-4 8 | 48 |16+
115
SILTY CLAY (CL); Stiff, wet, silty clay, gray. 13/3"
Wood layer from approximately 11.6' (Spoon refusal at 11.7"). 50/0
SAND (SP); Very loose, wet, medium to fine sand, brown and dark brown.
-FILL IN PROBABLE VOID-
S-5 16| 2 | 25
Wood layer from approximately 17.7 to 17.8". 10
SILTY SAND WITH GRAVEL (SM); Medium dense to dense, wet, silty 13

20 A

25

L 30

- 35 o

sand, little gravel and clay.
-GLACIAL TILL-

Bottom of Exploration at 19'; Not refusal.

Borehole backfilled with granular soil, tamped, and layer of cold patch
asphalt placed to ground surface.
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o|Degth i)
Sample No.

Pen./Rec. (in.}

Sample Depth
m)

H

8
(

Ngp

Elevation
)
Graphic Log

Napy = SPT N-mearremd eorracbd forhmmeraﬂbhncy

g i

Vigual Dascription and Remarks

G= @'ai'l SIzn Anulyds

Maine Department of Transportation  |Project: Kenncbunk Bridge Replacement Boring No.; BB-KMR-201

US CUSTOMARY UNITS ocation: Keancbunk, M2 PIN: 15098.00

Driller: Maine Test Boring Elevation {fit.) 48.3 Auger IDIOD: NA

Operator: Brad Encs Datum: NAVD 88 Sampler: Standard Split

Logged By: Eric Baron Rlg Type: Truck Hammer WtiFall: 140#/30"

Date Start/Finish: 06/01/10-06/01/10 Driliing Method: Cazed Wash Baring Core Bamol: NQ

Boring Location: Sta, 14470, 10.5'L Casing ID/OD: 47/4.5" Water Level™:

Hammer Efficlency Factor: 0.6 Hammer Type:  Antematic (1 Hydraulic O Rope & Cathead B

Oefinitions: R = Rock Cora Sample Sy, = Insltu Field Vane Shear Strength (psf) Sy(lab) = Lab Vane Shear Strength (psf)

D = Spilt Spovn Sample S5A = Solid Stam Augar Ty, = Pocket Torvane Sheer Streangth (psf) WC = water content, parcent]

MD = Unsuccassful Spiit Spoon Sample attamgrt HEA = Hollow Stem Auger = Lnconfined Compraaaive Sirength (ksf) LL * Liquid Limit

U= Thin Wall Tube Samplka RG = Roller Cone -uncomected = Raw fiskd SPT N-value PL = Plastic Limi

WU = Linsuccassful Thin Wall Tubs Samphe attempt WOH = waight of 140ib. hammer Hammer EMciancy Facter = Annual Calbration Valua Pl = Plagticity Incex

Laboratory
Testing
Results/

AASHTO

and
Unified Class.

g

1818

=
Lh
.
r
=

40-38-36

74

24/16

2.0-40

13-16-7-6

23

[
-
&

Asphalt.
0.5

Brown, dry, very dense, gravelly fine to coarse SAND,
trace silt.

-FILL-
Top 12": Same as 1D,

453

ko]

40-60

6-5-3-7

10

4D

24/15

60-80

5-3-3-3

8.0-10.0

2-2-4-6

14

k10

2421

10.0- 120

6-7-8-13

13

14

15

D

12.0- 140

21-10-11-35

21

21

gD

14.0-14.7

45-50/.2

F 15
R1

60458

15.7-20.7

RQD = 50%

R2

1413

20.7-21.9

RQD =0%

R3

219-259

RQD = 54%

40.3

THEHPR

B3

——————————————— 3.04
Bottom 4"; Black/browa, dry, dense, fine to coarse Sandy
GRAVEL, coal/wood.

<FILL-~

Brown/gray, layered, moist, loose fine to coarse SAND,
same Gravel, trace Silt.

Top 2*: Brown, moist, loose, silty fine ta coarse SAND,
trace Gravel, nested.

Bottom 14": Brown, moist, loose, fine to coarse SAND,
some Gravel, trace Silt, areas with fine SAND only then
fine to caarse SAND, layered.

8.0+
Gray/brown, moftled, moist, loose, fine to mediom Sandy
SILT, trace Giravel, fine sand lenses, rootlets present.
(Former surface layer/possibly rewarked.)
-MARINE DEFOSIT-

10.01
Gray/brown, mottled, moist, medivm dense, s:lty fing to
medivm SAND, little Gravel, nested.

Gray/brown, moist, medium dense, silty fine to medmm
SAND, trace Gravel,

Same as 7D with weathered rock fragments.

14.7
~WEATHERED ROCK-

—————————————— 157

MG
LIS Rolled 1o 15.7' 1o set casing in sound rock for coring.

(Gray, fine grained, metarmorphic PHYLLITE, hard fresh,
weak along foliation. Primary joints are low angle, close
to moderate, parally open, undulating, rough, fresh,

W quartz/calcite banding. Secendary joints are moderately

dipping, wide, partially open.
Rock Mass Quality= Fair.

Same az R1. Primary joints are very close to closs.

Ciray, fine grained, metarnorphic PHYLLITE, hard, fresh,
weak along foliation. Primary joints are low angle, close
to moderate spacing, partially open, undulating, rough,
fresh, quantz/ calcite banding. Secondary joints are
moderately dipping to high angle, close to moderate
spacing, partially open, undulating, rough, fresh, Highly

DRAET

daries baty saoll types; transitions may ba gradual.
% hava bean mudo athmas and under oondiﬂuns stated. Grouncdwater luctuations may ocour due to conditions other than thosa

Pagej ol 2

Boring No.: BB-KMR-201




V= Insllu \rana Sheur Test
L1 -t :, s

WOR-wuigMofrods

Ngo™ SPT N neemactad anrreciad I'orhummer afﬁcnncy
Hen= o

Maine Department of Transportation  [Project: Kemncbunk Bridge Replacement Boring No.; BB-KMR-20]

Sall/Reck Exploration Log .
US CUSTOMARY UNITS Locations: Keaachunk, ME PIN: 15098.00

Drillar: Maine Test Boring Elevation (ft.) 48.3 Auger ID/OD: NA

Operator: Brad Enos Datum; NAVD 38 Sampter: Standard Split

Logged By: Erio Baron Rig Type: Truck Hammer Wt/Fall: 1404/30"

Date Start/Finish: 06/03/10-06/01/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Locatlon: Sta. 14+70, 10.5'L Casing ID/CD: 445" Water Level";

Hammer Efficiency Factor: 0.6 Hammer Type:  Automatic0  HydrawlicO Rope & Cathead @

Defirftions: R = Rock Coms Sample Sy, = Instu Fistd Vane Shear Simngth (pal) Suflab) = Lab Ve Shear St Strangth {psf)

© = Split Spoon Sampla 554 = Solld Stem Auger Ty = Pocket Torsans Shesr Strength (psf) WO = watar content, pancant]

MD = Unsuceassful Spill Spoon Sample atiempt HSA = Holisw Stam Augar = Unconfined Compraasive Strength (ks LL = Liquid Limit

J = Thin Wal Tuba Sample RC = Roller Cone -uncomected = Raw fisld SPT N-value PL. = Plashic Limit

MU = Unsuccesastul Thin Wall Tubs Sample attampt WOH = waight of 140Ib. hammer Hammar Efficiancy Factor = Annual Calioration Value PI = Plasticity indax

G= Gmln Sin .nnalysia

sl 3 O
] Sam @ information
—_ Labor_atory
; & § = - Testing

e © g g it Resuits/

g % é % ? ,5 ;‘:‘; o, § % Visual Description and Remarks AASHTO

= a H £ nd

4 E . oo 5 AR &

gl g | &8 | g€ 25585 | 2| 2| 85|22 8 |unified Ciass.
23 ] fractured zone o approximately 24.8- 25.9 due to

breaks when removing from core bamel.
24 5 25.94
Bottom of Exploration at 25.90 fest below ground
surface,

30
[ 35
R 40
[ 45
L

Remarks:

Stratificaton lnas dmats boundaries beh may be Page Zof 2

soll typas;
‘Water keval nadngsrmw baan made at timas and undar condiions statd, Groundwater mchmhns may oeoar dus i conditiona othar than thoss
present at the fme measurementa were made.

Boring No.: BB-KMR-201
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Maine Department of Transportation  |Project: Kemcbunk Bridge Replacement Boring No.; BB-KMR-301

SoilRock Exploration Log .
US CUSTOMARY UNITS Location: Keanebunk, ME PIN: 15098.00

Drillar: Maine Test Boring Elevation (ft) 49.2 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Eric Baron Rig Type: Maobile B 53 Truck Rig Hammar WLIFall: 140#730"

Date Start/Finish: 06/02/10-06/02/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta, 14+40,12.5'L Caging ID/OCD: 335" Water Lovel”:

Hammer Efficlency Factor: 0.6 Hammer Type:  AutomaticD  HydulicQ) Rope & Cathead &

Daflniticna: R = Rack Cove Sampla 8y, = Ingku Fisld Vana Shaar Strength (psh Smh}-LahVanQSheuS\‘mnqm (psf}

D = Spit Sposn Sample S9A = Solid Stem Auger Ty = Pocket Torvane Shear Strangth {(psf) WG = water contant, percent]

MD = Unsuccassful Spit Epoon Sample attempt HSA = Hollow Stem Auger g = Unconfined Comprassive Strangth (kaf) LL = Liquid Limi

U= Thin Wall Tubes Sampka RC = Redlar Cone ncorectad = Raw field SPT N-valus PL = Plastic Limi

MU = Unsuccassful Thin Wall Tubs Sample attempt WOH = weight of 1408, hammear Hammar EMclancy Factor = Annual Calibration Value Pl = Plaslicily Index

Nm SPTN 2cted dfor | afﬁnoncy G = Grein Size Mdysis

MN = ol L,
_ple Information
E £ -
| s = £ ey g Results/
el 2 " é s % § 5 3 Visual Daseription and Remarks AABHTO
[V = [ o
gl £ | s £ EEpgc AR HER % Uniﬁ:c?c(’?.lass
al & g BHE 255285 2 | 2[5 |ug] s |
0 I
Auger Agphalt.
1D 1814 | 14-29 n-2eu 53 33 48 Brown, dry, very dense, gravelly fine to coarse SAND 4
0 wace Silt.
.FLL-
Brown/dark brown, layered, dry, medium dense, fine to
D 24/24 30-50 13-13-9-9 2 2 coarse SAND, little Gravel, trace Silt, layering of fine to
coarse sand and fine sand.
; -FILL-
F 5 42— - - — — — — — — —
kin] 24721 50-7.0 4-5-4-5 9 9 8 oS ;011 3';‘: Br&\\;ﬂ;ndnmg.a Ioose, fine to medinm SAND,
yered wi ¥ Llay.
6 [ Bottom 18™: Gray/brown, moist, fine to medinm Sandy
CLAY, appeared reworked.
an | 2416 | 70-90 4389 n | uf w0 : Gragocown, meist, fing to medium Sandy CLAY.
. -FILL-
13
P Top 4": Gray/orown, moist, medium stiff, fine to coarse
sp | 248 | 90-110 5434 7] 1| 15 |3 Vg Ay
K ] \Sandy CLAY.
10 e —5.3
9 X2%] Battom 4": Gray, moist, loose, silty fine SAND, poorly
" gradg}d réon me]}lﬂsuc organic ﬁb&a’s ﬁgﬂnn s
4 Top T" 'gray, medinm stil 0 coarse Samkly
6D 2459 | 11.0-13.0 4-2-2-3 4 4 10 g}g % CLAY brick fr nts within.
. 11.4
12 \Hm‘imnta.l grained wood in tip.
62K - - 11.9
mw | 199 |130-146| 21465000 47 | 47 | 15 | 360 fApparent void from 11.9'10 13.0% 110
\Tnp: Horizoatal grained wood.
13.24
L 15 Bottom: Light gray/whits, maist, medinm SAND, little
8D 248 | 150-170 8-4-3-3 7 7 18 Silt, probable voids.
-FILL-
20 Gray, wet, medium dense, fine to coarse SAND, some
: Clay, trace Gravel.
. -FILL-
P 2410 | 170-19.0 1-1-25-7 26 26 21 31,5 K88%e Top 8": Gray, wet, soft, medium SAND, trace Silt.
s 31.3 K] ‘.\P‘mbable voids from 17 to 17.7., 1911 penny in mcove{;_}.?
I . \Bottom 2": Wood, horizontal grained. o
10D | 71 | 190-195 30-500.1' RC | 296 \Pisosof Graveledge. 17.9
k20 19.61
P Rulled to 21' below ground surface. Consistent resistance
232 in probable bedrock from 19.6 to 21.0¢. .
21.04
Eotiom of Exploration at 21.00 feet helow ground
surface,
| 25
Remarks:
B e e s o TS i St Rt oo condons v an tross | X9 0T
wmla:laimmuﬁngs have basn ma mmud.:a under na roun r Ny may oceur du n& an those Borirlg No.: BB-KMR-301




ScilRock Exploration Log

Maine Department of Transportation

Project: Kennelunk Bridge Replacement

Boring No.: BB-KMR-302

MU = Unsuccassful Thin Wall Tube Sample attempt
V= Inslhn \."ana Shoar Taat

WOH = waight of 140b. hammer
WDR weigh‘k of rods

US CUSTOMARY UNITS Location: Kemeburl, ME PIN: 15098.00
Oriller: Maine Test Boring Elovation {ft.) 496 Auger ID/OD: NA
Qperator: Brad Enos Datum; NAVD 38 Samplar: Standard Split
Logged By: Eric Baron Rig Type: Truwck Hammer WLFall: 140430
Date Start/Finish: 06/03/£0-06/03/10 Drilting Method: Cased Wash Boring Core Sarrel: NQ
Boring Location: Sta. 14425, 13.1I'R Casing 1D/OD: 3"/3.5" Water Lovel":
Hammer Efficlency Factor: 0.6 Hammer Type:  Anteinatic 0 Hydmulic 01 Rape & Cathead ®
Definitions: R = Rock Cere Sample S, = Ingitu Fiald Vana Shear Strength (psh) Syqa) = Lab Vans ‘Shear St Strangth {psf)
D = Split Spoon Sampla 58A = Solid Stem Auger Ty = Pocket Torvane Shaar Strength (paf) WO = watar sonmtent, percant]
MD = Unauccassful Split Spoon Sample attempt HZA = Hollow Stem Auger = Unconfined Compressive Sirmngth {ksf) LI = Liquid Limit
U = Thin Wall Tube Sampia RC = Rollar Cone -uncarmacted = Raw fiald SPT N-valua PL = Plastic Limk

Harnrner Efﬁcnmy Factar = Annual Cakbration Value

Pl = Plasticity Index

for

afﬁmamy G= Grﬂh Slm Analyus

- § - Testing
. £ = —_
=| £ g s & . | 8 Visual Description and Remarks Resuits/
) @ € £ 7 2 T AASHTO
2 r 2 o 8 =
Bl 5| 8| 5o | 822ef |3|ladlied o
2l 5| 8 3E s58s | 2| 2188]|2¢] & Unified Class
[1] ]
D | 110 | 05-20 11.22:20 o | 4 | Auger| 401 Asphalt 0.
Brown, dense, fine to coarse SAND, some Gravel, trace
Silt.
-FILL- ) )
o | 2410 | 20-40 8-16-26-28 42 | 4 gﬁsu tBrown. dry, fine 10 medium SAND, little Gravel,
Bottom 4": Brown, dry, dense, Sandy GRAVEL, little
S Silt.
Rell] jo,oce.e, I —4.0]
3D | #2 | 40-60 18-13-10-13 BB KX Brown, dry, dense, fine to medium SAND, trace Sil.
L 5 N
o ‘l ~I
E Top 8": Brown, moist, dense, fine to coarse SAND, some
4p | 2en3 | s0-30 16-18-16-23 M| M| 2| 4 Silt, wace Gravel.
“k o —67
14 Bottom 10": Brown/gray, wet, dense, GRAVEL, little
§ilt, little Sand, angular.
-FILL-
5D 2424 80-10.0 2-10-6-6 16 16 18 Top 1*: Brown/gray, wet, GRAVEL, little Sand and Sil,
42 o 8.1
10 Bottom 23": Brown/gray, mottled, wet, very stff, fine to
0] 24/14 | 10.0-12.0 16-17-13-13 30 k.1 21 coarse Sandy SILT, litle Gravel.
-GLACIAL TILL-
26 Qlive, wet, medinm dense, fine to coarse SAND, some
I Silt, race Gravel, nestad.
- Olivesbrown, wet, medium dense, fine to coarse SAND,
D 24 | 120-140 10-10-10-12 e * CHt some Silt and Clay, trace Gravel, nested. Trangition of
color to Gray.
Gray, wet, dense, fine to coarse SAND, some Silt and
8D 24724 | 14.0- 160 11-12-20-20: 32 32 Clay, trace Gravel, nested,
I 15
Gray, wet, medium dense, fing to coarse SAND, some Silt
o | 2424 | 160-180 14131617 29 | | RC and Clay, trace Gravel, nesied.
-GLACIAL TILL-
Rotled ahead to 28.1'. Consistent resistance to 25.6°,
F 20
| 25
Remarks:
Siratfication | smpmemnppmﬂmﬂbgundmegberéwmmlypes fransions may ba gradual 0 conciions other fran o Page 1 of 2
L Soour oue 1o condidons rihan a
s o B aeromares oo mace, o ConIBR sfaied. Groincisor chuations may Boring No.; BB-KMR-302




Maine Department of Transportation  |project: Kennebunk Bridge Replacement Boring No.; BB-KMR-302_
SoiVRock Explorafion Log .
US CUSTOMARY UNITS ocations Kemebunlc M2 PIN: 15098.00
Drlller; Maine Test Boring Elevation {it.) 49.6 Auger IDIOD: NA
Qparator: Brad Enos Datum: NAVD 88 Sampler; Standard Split
Logged By: Eric Baron Rig Type: Truck Hammer WEFall: 14087307
Date Start/Finksh: 06/03/10-06/03/10 Drilling Mathad: Cased Wiash Boring Cora Barrel: N
Boring Location: Sta. 14+25, 13.1'R. Casing ID/OD: 335" Water Level":
Hammer Efficlency Factor: 0.6 Hammer Type:  Automatic (] Hydraulie O} Rope & Cathead B
Osfinitions: R = Rock Core Sampla Sy = Ik Frald Ve Shear Strength (pan) Sy(lab) = Lob Vans Shaar Strangih (psf)
0= Spit Spoon Sample S8A = Sofid Stem Augwr Ty = Pocket Torvane Shear Strength (psh WC = watsr content, psrcant]
MD = Unsuccassiul Spit Speon Sampla aitempt HSA = Holiow Stem Auger qp = Unconfined Compresstye Strength (ksf LL = Liquid Limk
U = Thin Wall Tuba Sample RC = Raller Cong neomected = Raw fiskd SPT Novalue PL = Plastic: Limit
MU = Unguccassful Thin Wall Tube Sample etempt WOH = weight of 140, hammer Hammer Efficiency Factor = Annual Calibration Valua Pi = Plasticiy index
V= |nm Vane Shear Tss! WOR = wgm of rods Nm =SPTN d for sfficiency G = Grain Size Analyais
90 = gne Shear Test atte i DSLa0H er Elficiency Factopel s ot cied calgokdation Tast
Laboratosy
el g | = < 5| Testng
o ~ = . Rasu
z| 2 é é e ¢ g. s 13 Visual Description and Remarks ARSHTO
g 'E- = _ g g 2 £ g B s _and
gl 3| &8 EE HHEAHEINHIEE Unified Class.
? Pl
24.0 256
Apparent weathered rock (based on drill action and
\ | cuttings). Consistent resistance in probable bedrock from
25610281
21.5 28.11
Hottom of Exploration at 28.30 feet below ground
surface,
F 30
- 35
[ 4D
- 45
.50
Remarks:

DRAFT

T e NS S S Reimorewa oo i congtors e an e | Fyrre
* Watter lval readings have baen made at timas snd under conditions ons may accur con or than those = .
mmmmum“e‘“mmmmmmmm Boring No.: BB-KMR-302




Maine Department of Transportation
Soll/Reck Explotation Log

Project: Kennebunk Bridge Replacement

Boring No.: BB-KMR-303

V=hshu\p‘mo3h“rTM
MV ans Shes

Sample Depth

Pen./Rec. (in.}
()

MU = Unsuccassful Thin Wall Tube Sample attampt

WOH = weight of 140b. hammer

US CUSTOMARY UNITS Locatlon: Keamebunl, MB PIN: 15098.00
Drillar: Maine Test Boring Elevation (ft.) 483 Auger 1DJOD: NA
Opaerator: Brad Enos Datum: NAVD 88 Sampler: Standard Split
Logged By: Eric Baron Rig Type: Truck Hammer Wi./Fall: 140#/30"
Date Start/Finigh: 06/03/10-06/43/10 Drilling Method: Cased Wash Baring Core Barrel: NQ
Boring Location: Sta. 14478, 126'R Casing 1D/OD: 335" Water Lovel':
Hammer Efficiency Factor: 0.6 Hammer Type:  Automatic O ___ HydraulicDD Rope & Cathead R
Cefinitions: R = Rock Core Sample 8, = ngltu Fiel Vane Shear Strength (psh) Sy(tay = Lab Vane Shear St Strength (psf}
D = Spht Speon Sampke S8A = Solid Sten Auger Ty = Pocket Torvane Shear Strength (paf) WC = water content, percant]
MC = Unsuccassful Spit Spocn Sampla athempt HS5A = Hollow Stem Auger qp = Unconfined Comprassive Strength (kal) tL = Liquid Limit
U = Thin Wall Tuba Sample RC = Roller Cone ncorected = Raw fleld SPT N-valua PL = Plastic timit

Hammer Efficlency Factor = Annuasi Calbration Value
Nap = SPT N-urmrrmd eorrwgd for han'rrlar eﬂ'ldmw

Ligg = (Ha

N-un

Neo

Visual Description and Remarks

P! = Plasticity Index
Ge= Grain Slze Amlysiu

Unified Class,

o Depth (ft)

18114 06-21

24/13 20-40

21.16-12-6

28

28

Asphalt.

trace Silt.
-FILL-
45.8 Top 6": Same as 1D.

in 24/16 40-60

3-5-5-4

10

i0

Silt, littke Gravel.
-FILL-

4D 60-80

3-4-7-10

11

11

18

5D 8.0-10.0

17-19-11-6

34

4]

little Silt.
g -FILL-

-FILL~

Silt, Bittle Gravel.
Bottom 6": Gray, moist, silty

100-120

11-10-10-9

58

12.0- 14.0

10-12.47.56

59

5%

29

36

E5] 14.0- 144

75/0.4

RC

15

| 25

\withjn.

Brown, dry, very dense, gravelly fine to coarse SAND,

+2%4
Bottom 12": Dark brown, dry, fine to coarss SAND, some

Brown, dry, loose, fine to coarse SAND, some Gravel,

Brown, moist, medinm dense, fine to coarse SAND, itthe
Hilt, trace Gravel. Chunks of SiltAoam.

Top 3": Brown, moist, dense,

Gravel, Very small, horizontally grained Wood pieces

0.6

————— —2.5]

fine to coarse SAND, little

fine to medium SAND, trace

10.04

-GLACIAL TH.L-
Top 13": Brown/gray, muoist,

Brown/gray, mottled, moist, medium dense, silty fine to
medinm SAND, little Gravel.

medinm SAND, litle Silt, fitde Gravel,

medinm dense, fine to

{ Weathered Rock nts.

Y Rolled from 14.4 to 16.5 with consistent resistance
through probable weathered rock. Roller cone refusal at

16.5"

13.1
Bottom 7": Gray, wet, very dense, GRAVEL, trace Sand,
trace Silt, probable weathered rock.

Bottom of Exploration at

surface,

16.59
16.50 feet below ground

DRAFT

ndaries

&t tha ime measurements wire

Suatification linas te boul soll types; tranaitiona may ba gradual,
Woater laval readings have basn mada alr::l;& ‘and under condilions stated. Groundwater Auctustions may oceur due to canditiona other than thosa
pressnt

Page 1011
Boring No.: BB-KMR-303




Surface Geophysical Survey
US Route 1 Kennebunk Bridge
Kennebunk, Maine

File 10J44 August, 2010
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GPR RECORDS
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Gain: A 0.5 0.500.0 bone
SGain: A.0.5.0.500.0 bone
SGain: A 0.5.0.500.0 bone
Gain: A 0.5 0.500.0 bone
Gain: A 0.5 0.500.0 bone

1oNs

GPR Sect

0D BgS: total DRME: on.on.on

0O BgS: total DME: aoan.on.on
0 BgS: total DRME: on.on.on
D BgS: total DRME: on.on.on
0 BgS: total DRME: on.on.on

100 C2a
100 C25
100 C2a:
100 C25
100 C2a

AN
a
&
Z
LU
o
o
<

Line: v :LINEZF Wel: O0.328 ftfns S2a:
Line: v :LINEZG Vel 0.328 ftfns S2aEE
Line: w:LINE3ZS Wel: O.328 fitfns S2a:
Line: v :ILINEZA Vel O.328 ftfns S2a2
Line: v :LINEZ3 Wel: O0.328 fifns S24a:

August, 2010
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Gain: A 0.5 0. 500.0 bone
SGain: A.0.5.0.500.0 bone
SGain: A.0.5.0.500.0 bone
Gain: A.0.%5.0.500.0 bone
Gain: A 0.5 0. 500.0 bone

1oNs

GPR Sect

0D BgS: total DRMBME: onon.on

0O BgS: total DRBME: on.on.on
0 BgS: total DRME: on.on.on
0 BgS: total DRME: on.on.on
0D BgS: total DRME: on.on.on

100 C2a
100 C=24
100 C24a:
100 C2g
100 C2a
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Line: v:LIKNES %Wel: O0.328 fifns S2a:-

Line: vILIMNEG wWel: 0.328 ftfns S5S268
Line: vILIKNETF %Wel: 0.328 fifns S2a:c

Line: vILINES wWel: O0.328 ftifns S26:C
Line: v :LIKNES9 YWel: O0.328 fifns S2a-
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