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Partially backfilled test pit at A1 NA (north anchor), prior to reexcavation and drilling. 

 

 
Manually operated jack hammer drilling at A1 NA (north anchor). 
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Test Pit TP-A1 EA (east anchor) northern side wall. 

 

 
Test Pit TP-A1 EA (east anchor) close-up of southern side wall. 
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Test Pit TP-A1 SA (south anchor) western side wall. 

 

 
Manually operated jack hammer drilling at A1 SA (south anchor).  Back hoe is being used 

to assist operator with down pressure on jack hammer. 
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Test Pit TP-A1 WA (west anchor) southern side wall. 

 

 
Test Pit TP-A1 WA (west anchor) close-up of northern side wall. 
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View southwest of work shelter from A1 tower location. 

 

 
View southeast of A1 tower location (where workers are standing) from access trail. 
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AMEC Americas Limited 
Attention:  Mr. Keith Penfold 
2020 Winston Park Drive 
Suite 700 
Oakville, ON, Canada L6H 6X7 
 
Subject: Excavation Observation Services 
  B2-1 and B1 MET Tower Construction 
  Kibby Mountain 
  Kibby Township (T1 R6 WBKP), Maine 
 
Dear Keith: 
 
In accordance with our Agreement dated January 19, 2006, we have provided 
excavation observation services for the B2-1 and B1 MET Towers Construction located 
in Kibby Township (T1 R6 WBKP), Maine.  The purpose was to provide preliminary soils 
and bedrock information in anticipation of future wind tower construction.  Our work 
consisted of observations of excavation work during foundation preparation for 
construction of B2-1 and B1 MET Towers foundation/guy anchorage systems, and 
collection of selected soil samples for laboratory testing.  Per our January 19, 2006 
Agreement, our services did not include construction monitoring or testing.  The 
contents of this report are subject to the limitations set forth in Attachment A. 
 
INTRODUCTION 
The B2-1 and B1 MET Tower sites are located near remote mountain tops in the 
southwest corner of Kibby Township (T1 R6 WBKP), Maine.  The approximate site 
locations are shown on a U.S. Geological Survey 7.5 Minute Topographic Map (Kibby 
Mountain, Maine Quadrangle) presented on the cover page of this report.  The U.S.G.S. 
topographic map shows the Middle Branch of Kibby Stream to be located approximately 
10,000 feet east of the B1 site, and approximately 16,000 feet northeast of the B2-1 
site.  The B1 site is approximately 7,000 feet north of a tributary of the Northwest Inlet 
Stream and the B2-1 site is approximately 4,000 feet west of the same stream.  
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Topographic mapping indicates that the elevation at the B1 site is approximately 3,286 
feet above mean sea level, and the B2-1 site is approximately 2,900 feet above mean 
sea level.  
 
Each site consists of one MET Tower location and four foundation/guy anchorage 
locations approximately 148 feet from the tower locations at north, east, south, and west 
directions from the tower.  We have represented these orientations in our Site Sketches 
presented as Sheets 1 and 2. 
 
SCOPE OF WORK 
S. W. COLE ENGINEERING, INC. provided geological services associated with 
overburden and bedrock explorations at the B2-1 and B1 MET Tower Construction 
sites.  We observed the excavation and collected samples from one test pit at the B2-1 
MET Tower site and one test pit at the B1 MET Tower site.  We also made observations 
in four test pits excavated when we were not present.  Selection of excavation locations 
and test pit excavations were performed by others. 
 
We observed bedrock percussion (jackhammer) drilling of five holes at the B2-1 WA 
location and four holes at the B1 MET Tower location.  We estimated penetration rates 
and observed bedrock fragments.  Bedrock drilling locations were selected by others, 
with drilling performed by MAJETEL, the on-site subcontractor to Radian, the tower 
installation contractor. 
 
Color photographs of site features we observed during test pit excavation and drilling 
are presented on a compact disc that has been mailed separately. 
 
PUBLISHED GEOLOGICAL INFORMATION 
We reviewed Maine Geological Survey (MGS) mapping for the site area.  The Surficial 
Geologic Map of Maine (Thompson et al., 1985), maps the surficial soils in the area as 
till with areas of bedrock outcrops (see Sheet 3).  The MGS describes till as being a 
heterogeneous mixture of sand, silt, clay, and stones.  The B1 location is mapped as 
bedrock outcrop, while the B2-1 location is mapped as till.  The Bedrock Geologic Map 
of Maine (Osberg et al., 1985), maps the bedrock in the area as gneiss of the Chain 
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Lakes Massif.  The MGS describes the Chain Lakes Massif as being Precambrian age 
(>650 million years old).  A copy of the bedrock mapping with the approximate site 
locations is presented as Sheet 4. 
 

EXPLORATIONS 

S. W. COLE ENGINEERING, INC. observed test pit excavations and collected samples 
for physical testing at the proposed tower sites.  As shown on Sheet 1 and Sheet 2, 
each proposed tower site consists of five exploration locations (Tower, NA, EA, SA and 
WA).  We understand that the tower installation contractor (Radian) has subcontracted 
with MAJETEL for on-site services.  The test pits were located by MAJETEL.  The 
excavator was operated by MAJETEL.  We observed the excavation of Test Pit B2-1 
WA (B2-1 Tower West Anchor) on February 03, 2006.  We observed the excavation of 
Test Pit TP-B1 Tower on March 17, 2006.  We observed existing test pit excavations 
TP-B1 NA, TP-B1 WA, TP-B1 EA and TP-B1 SA on March 17, 2006.  Test pit logs are 
presented as Sheets 5 through 8.  A key to the notes and symbols shown on the test pit 
logs is presented as Sheet 9. 
 

Bedrock refusal was encountered at all the test pits conducted at both sites. 
Penetrometer tests were performed on the test pit sidewalls where practicable (not 
frozen).  Results are presented on the test pit logs.  Soil samples were collected from 
the test pits to characterize the types of material encountered during excavation at the 
site.  Grain size analysis tests were conducted on the samples and the results are 
presented on Sheets 10 through 12.  We also conducted moisture content tests on 
these samples and the results of those tests are presented on the boring logs.   
 
Test Pit TP-B2-1 WA (Sheet 1) was dug to a bedrock refusal depth of 3.8 feet in an area 
that slopes downward to the northwest.  We observed organic duff and roots at the 
surface, over silty gravelly sand, over bedrock.  Gneiss bedrock refusal was 
encountered at 3.8 feet.  The bedrock did not appear weathered at the surface and was 
not rippable by the on-site excavator.  We did not observe water at the test pit 
excavated at the site. 
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We were not present to observe the excavation of the remaining foundation/guy 
anchorage locations or the tower location for the B2-1 MET Tower site.  MAJETEL 
reported the average change in bedrock elevation between the tower and 
foundation/guy anchorage locations to be approximately 6 to 7 feet.  The reported soil 
thickness averaged about 2.5 feet.  The bedrock and soil types were reported to be 
about the same as we observed at Test Pit TP-B2-1 WA. 
 
We observed the excavation of Test Pit B1 TOWER (B1 MET Tower base location) on 
March 17, 2006.  Test Pit TP-B1 TOWER was dug to a bedrock refusal depth of 5.0 feet 
in an area that slopes slightly downward to the north.  We observed organic duff and 
roots at the surface, over silty gravelly sand with roots, over silty gravelly sand, over silty 
gravel and sand, over silty gravel and sand with a trace of cobbles, over bedrock.  
Gneiss bedrock refusal was encountered at 5.0 feet.  The bedrock did not appear 
weathered at the surface and was not rippable by the on-site excavator.  We observed 
water seepage in the test pit at a depth 4.5 feet. 
 
We were not present to during the excavation of the remaining foundation/guy 
anchorage locations for the B1 TOWER.  However, we observed these excavations as 
they had been dug prior to our arrival at the site and were still open.  
 
Test Pit TP-B1 NA (B1 MET Tower North Anchor) was dug to a bedrock refusal depth of 
2.5 feet in an area that slopes downward to the north.  We observed organic duff and 
roots at the surface, over silty gravelly sand with roots, over silty gravelly sand, over 
bedrock.  Gneiss bedrock refusal was encountered at 2.5 feet.  The bedrock did not 
appear weathered at the surface and did not appear to be rippable by the on-site 
excavator.  We observed standing water and ice at an approximate depth of 2.4 feet. 
 
Test Pit TP-B1 SA (B1 MET Tower South Anchor) was dug to a bedrock refusal depth 
of 0.5 feet in an area that slopes downward to the south.  We observed organic duff and 
roots at the surface, over bedrock.  Gneiss bedrock refusal was encountered at 0.5 feet.  
The bedrock did not appear weathered at the surface and did not appear to be rippable 
by the on-site excavator.  We did not observe water seepage or standing water in the 
test pit. 
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Test Pit TP-B1 EA (B1 MET Tower East Anchor) was dug to a bedrock refusal depth of 
2.0 feet in an area that slopes downward to the northeast.  We observed organic duff 
and roots at the surface, over silty gravelly sand with roots, over bedrock.  Gneiss 
bedrock refusal was encountered at 2.0 feet.  The bedrock did not appear weathered at 
the surface and did not appear to be rippable by the on-site excavator.  We observed 
standing water and ice at an approximate depth of 1.9 feet. 
 
Test Pit TP-B1 WA (B1 MET Tower West Anchor) was dug to a bedrock refusal depth of 
1.5 feet in an area that slopes downward to the northwest.  We observed organic duff 
and roots at the surface, over silty gravelly sand with roots, over bedrock.  Gneiss 
bedrock refusal was encountered at 1.5 feet.  The bedrock did not appear weathered at 
the surface and did not appear to be rippable by the on-site excavator.  We observed 
standing water and ice at an approximate depth of 1.4 feet. 
 
DRILLING 
We observed some bedrock drilling during foundation preparation work being conducted 
by MAJETEL.   
 
On March 05 and 06, 2006 we observed drilling being conducted at the B2-1 WA 
location.  Five holes were drilled, two to about 4 feet and three to about 12 feet.  Based 
on the samples of bedrock fragments we observed created by the drilling, the bedrock 
appeared to be slightly to moderately weathered gneiss.  Each hole was drilled at 2-foot 
vertical intervals, and we timed some of the drilling intervals.  The average drilling rate 
during the drilling of the B2-1 WA location was approximately 0.41 feet per minute.   
 
On March 17, 2006 we observed drilling being conducted at the B1 TOWER location.  
Three holes were drilled to about 2 feet.  Based on the samples of bedrock fragments 
we observed created by the drilling, the bedrock appeared to be slightly weathered 
gneiss.  The average drilling rate during the drilling of the B1 TOWER location was 
approximately 0.55 feet per minute.   
 
On March 20, 2006 we returned to the B1 MET Tower location to observe the final 
foundation/guy anchorage location being drilled at that tower location.  We observed the 
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Attachment A 
Limitations 

 
This report has been prepared for the exclusive use of AMEC Americas Limited for 
specific application to excavation observation services for the B2-1 and B1 MET Tower 
Construction project at the Kibby Mountain Site in Kibby Township (T1 R6 WBKP), Maine.  
S. W. COLE ENGINEERING, INC. has endeavored to conduct the work in accordance 
with generally accepted soil and foundation engineering practices.  No other warranty, 
expressed or implied, is made.   
 
The soil profiles described in the report are intended to convey general trends in 
subsurface conditions.  The boundaries between strata are approximate and are based 
upon interpretation of exploration data and samples. 
 
Observations have been made during exploration work to assess site groundwater levels.  
Fluctuations in water levels will occur due to variations in rainfall, temperature, and other 
factors. 
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