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Background

This study and report follow from the seismic hazard mapping of the Burlington-Colchester quadrangles
performed for the Vermont Geological Survey in 2010-2013 and described in the report entitled “Seismic
Hazard for the Burlington and Colchester, Vermont USGS 7-1/2 Minute Quadrangles (Lens, Dewoolkar, and
Springston, 2013).

The Vermont Geological Survey Open File Report VG13-3 by Lens, Dewoolkar, Springston, and Becker
(2013) contains a seismic site classification map (Plate 1) which was developed using Standard Penetration
Test (SPT) and shear wave velocity data for the upper 100 feet (30 meters) of subsurface profile at selected
sites. The majority of the sites were classified using existing SPT data with the rest of the sites being
classified using a combination of existing and study derived shear wave velocity data. Both SPT and shear
wave velocity based methods are acceptable for seismic site classification according to the provisions of the
International Building Code (IBC, 2012) applicable to publicly occupied buildings and associated structures.

MASW (Multispectral Analysis of Surface Waves) along with the Microtremor Array Method (MAM), and
SCPT (Seismic Cone Penetration Tests) methods are widely accepted for obtaining shear wave velocity
measurements and numerous publications, such as Stokoe (2008), describe the procedures and applications.
Experience shows that shear wave velocity measurements provide more reliable and overall more versatile
data sets for characterization of subsurface profiles for seismic site classification and seismic design than do
SPT data. This is leading to increased use of shear wave velocity measurements for seismic site
classification. This study and report support that trend by expanding the local experience base through
comparisons of these methods at three example sites which have geologic profiles common to the area.

Obijectives

The objectives of this study were to compare measurements of shear wave velocity in soil and bedrock made
with MASW/MAM and Seismic SCPT, and compare those seismic site characterizations with those made
with SPT methods within Burlington and Colchester, Vermont 7.5 minute United States Geological Survey
(USGS) quadrangles.
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Study Methodology

There were three sites within the quadrangles at which SCPT data were already available and where
comparison shear wave velocity measurements could be obtained using the MASW/MAM method. These
sites consisted of the Moran plant site along the waterfront in Burlington, the new State of VVermont Public
Health Building site in Colchester, and a site designated as Milton Square in Milton. These are the
Burlington, Colchester, and Milton sites referenced in this report.

In addition, there were two sites available within the quadrangles for shear wave velocity measurements
using the MASW method on exposed bedrock. The sites were along the Winooski River and designated as
the Winooski Gorge site in South Burlington and the Overlook Park site inWilliston.

George Springston of Norwich University obtained shear wave velocity measurements using the
MASW/MAM methods using surface geophone sensor arrays placed nearby to SCPT probe locations at each
of the three sites with SCPT data. He also obtained shear wave velocity measurements using the MASW
method at the two exposed bedrock sites. Details of the measurement procedures and computed results are
described in Appendix 1.

Appendix 2 contains the original SCPT data along with related site background subsurface information
including SPT data.

Table 1 summarizes the site information. Figures 1, 2 and 3 provide site location sketches including the
MASW/MAM array layouts.

Summary of Measurements and Comparisons — Shear Wave Velocities (Vs)

Figures 4, 5, and 6 illustrate the measurements and comparisons of SCPT and MASW/MAM shear wave
velocity profiles at the Burlington, Colchester, and Milton sites, respectively.

At the Burlington and Colchester sites, the MASW/MAM derived shear wave velocities were usually within
20 percent (both above and below) of the mean SCPT shear wave velocities at the same depths. The
exception is the Milton site which showed substantially more difference between MASW/MAM and SCPT
derived shear wave velocities within the upper 40 feet. In that interval, the MASW/MAM velocities were
between 60 and 190 percent of the mean SCPT velocities at the same depth. Below 40 feet the shear wave
velocity differences were between 10 and 25 percent, essentially similar to the MASW/MAM and SCPT
shear wave velocity differences in the Burlington and Colchester site profiles.

The composite shear wave velocity used in the IBC seismic site classification is computed as follows:

Vs = YL di/ Y di/vsi where Vs = composite shear wave velocity for 100 foot profile
di = thickness of any layer i between 0 and 100 feet
vsi = shear wave velocity for layer i

At all three of the sites with combined MASW/MAM and SCPT measurements, the composite shear wave
velocity in the top 100 feet of the subsurface profiles resulted in seismic site classification of D of the IBC
(2009) criteria. This corresponded to a weighted composite shear wave velocity of between 600 and 1,200
feet per second applicable for that seismic site classification category.
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Depth to bedrock was over 200 feet at Burlington and Milton and precluded being able to extend the
MASW/MAM arrays long enough for reliable recognition of the soil to bedrock transition depth. Bedrock in
Colchester was between 65 and 90 feet deep in the soil borings and probes adjacent to the MASW/MAM
array. However, a soil to bedrock transition was not evident in the MASW/MAM results within the
approximately 85 foot range of the reliable shear wave velocity measurements. SCPT probes reached to
refusal at the Burlington site but did not penetrate deeper as is typical of SCPT probes. SCPT probes were
terminated above refusal depths at the other sites.

Shear wave velocities on the two bedrock exposures measured with MASW/MAM surface arrays ranged
between approximately 1,000 and 6,600 feet per second. Table 2 summarizes the shear wave velocity
measurements. There was considerable variability in measurements at the Winooski Gorge site in South
Burlington with much less variability at the Overlook Park site. The source of the Winooski Gorge
variability, which ranged from 2,300 to 4,800 feet per second, was not evident.

Summary of Measurements and Comparisons — SPT values

The composite SPT blow count values in the top 100 feet of the subsurface profiles are summarized as:

Site SPT Blow Count

Burlington Insufficient depth of borings (maximum = 47 feet < 100 feet required)
Colchester 10.5

Milton 9.8

The Colchester and Milton sites result in a seismic site classification of E according to the IBC (2012), based
on the composite SPT blow count of less than 15 and a determination by the design geotechnical engineer
that the soils are most likely not liquefiable. The seismic site classification of D for the Burlington site was
made primarily on the basis of evaluations made by the SCPT because the borings did not extend deep
enough for an SPT-based classification.

Conclusions

1. Shear wave velocity measurements made with MASW/MAM and SCPT methods in the upper portion
of the soil profile at the Milton site varied by as much as a factor of 2 between the MASW/MAM
measurements and the mean of the nearby SCPT measurements. However, variations between
MASW/MAM and SCPT derived shear wave velocities within 20 percent were more common.
Significant variations in the measured shear wave velocity values should be expected as consequence
of both local variability and the measurement methods (e.g., the larger volume of soil encompassed
by the MASW/MAM compared to the down-hole SCPT measurements will tend toward a smoother
velocity profile).

2. MASW/MAM and SCPT methods did not detect the presence of strata changes between soil and
bedrock. This was expected at the deep bedrock conditions present at the Burlington and Milton sites
but was a surprising outcome at the Colchester site. This suggests that such strata changes may be
difficult to detect with these methods and that special attention is warranted in planning and
executing the measurement program, including use of other methods such as conventional soil
borings, where detecting this transition is important for a particular project.
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3. Seismic site classification made using SPT blow count data alone was more conservative than the
results obtained through shear wave velocity measurements.

Recommendations

1. Evaluations for seismic site class should be performed under the direction of qualified professionals
in accordance with accepted standards of practice.

2. Evaluations for seismic site classification should be expected to potentially require using more than
one method of analysis in order to obtain reliable and sufficiently comprehensive data needed for
proper seismic site classification. For example, soil sampling and testing is needed to evaluate soil
grain size characteristics for liquefaction potential if there is evidence of submerged, loose, granular
soils. Liquefiable soils will automatically result in a seismic site classification of F. Other testing
may also be warranted for situations with soft and/or cohesive soils for similar reasons.

3. Shear wave velocity measurements for bedrock may require cross-hole or down-hole methods where
it is important to evaluate the shear wave velocities.

4. The information provided in this report should not be used in place of proper site-specific seismic
evaluation performed under the direction of a qualified professional in accordance with accepted
standards of practice.
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Figure 2 - Colchester Site
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Figure 3 - Milton Site
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Figure 4 - Burlington (Moran) - Measurement and Comparison of

SCPT and MASW/MAM Shear Wave Velocity in feet/second
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Figure 5 - Colchester - Measurement and Comparison of SCPT and
MASW/MAM Shear Wave Velocity in feet/second
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Figure 6 - Milton - Measurement and Comparison of SCPT and
MASW/MAM Shear Wave Velocity in feet/second
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Table 1

Summary of Site Information

Site Name Location SCPT Data MASW | Quantity | SCPT Quantity | Boring | Estimated Soil Profile Remarks
Acquisition Data of SCPT | Probe | of Borings | Depths | Bedrock
Acquisition | Probes | Depths Depth
Bottom of Miscellaneous fill
Burlington Moran Plant August April 2011 2 134 and 4 32 to 47 SCPT ( 20-feet +/-) over 1.
along Waterfront 2010 217 feet feet probes stratified lacustrine
sands, silt and clay
56 to 59 Varies
Colchester | Vermont Public January May 2013 8 40 to 58 2 feet between Fine sand (10 to 20- | 1.
Health Building 2011 feet (8 bedrock | (probes | 65and 90 | feet) over fluvial silt
Site probes) to 93 | feet across
feet) site
14 2510 220 feet Interbedded fine to
Milton Route 5 March 2011 August 2 116 and 102 feet | based on medium sands with | 1.
2011 120 feet water well | silt and coarse sand
data layers
Remarks:

1. Refer to Appendices 1 and 2 for additional details.




Table 2

Summary of Bedrock Shear Wave Velocity Measurements

Site Location Shear Wave Rock Type Remarks
Velocity
(feet/second)
980 to 3300
(forward Survey Shelburne
Winooksi Gorge South Burlington 1800 to 6600 Formation 1
(reverse direction (Limestone)
survey)
Overlook Park Williston 3900 (range is Clarendon Springs 1

3600 to 4400)

Formation
(Limestone)

Remarks:

1. Refer to Appendix 1 for additional details.




Appendix 1
Shear Wave Analyses at Three Sites With Seismic Cone Penetrometer Data in the
Burlington and Colchester Quadrangles,
Northern Vermont

George Springston
Norwich University Department of Geology and Environmental Science
158 Harmon Drive, Northfield, VT 05663

June 5, 2013

1. Introduction

Shear wave velocity data was collected at three sites in Chittenden County where Seismic
Cone Penetrometer data was also available. The site locations are described in the main report.

This analysis was conducted by means of the Multichannel Analysis of Surface Waves
(MASW) and Microtremor Array Measurement (MAM) techniques. Both of these techniques are
based on the measurement of Rayleigh waves moving across the surface of the earth. High
frequency surface waves from a seismic source stress only the shallow layers of the soil while
low frequency waves can stress the deeper materials. If the material properties vary with depth,
this results in a dispersion of surface wave velocities. In both methods, a spectral analysis is used
to identify the dominant mode at each frequency and then a curve of phase velocity versus
frequency is constructed. This curve is then used to theoretically model the thickness and
stiffness of soil layers. The two methods differ in that the MASW technique uses a single
artificial source (commonly a hammer striking a plate) while the MAM technique makes use of
ambient vibrations.

2. Methods

Data was collected using a Geometrics SmartSeis ST seismograph with three different
arrangements of geophones. Data was collected for the active or MASW technique using linear
arrays of 12 geophones with spacings that generally range from 1 to 2 meters (spread lengths of
11 and 22 meter, respectively). Shot locations were generally at 1 and 2 meters off of each end of
both the 1- and the 2-meter arrays. The source was an 8-pound sledge hammer striking an
aluminum plate. Data was collected for the passive or MAM technique using an “L” shaped
array of 11 geophones. All passive surveys had 25-meter arms. The “source” in this case was
ambient vibrations from a wide variety of natural and artificial sources. Data was processed
using Geometrics Seisimager/SW software.

The field procedures and use of the software are described detail in Geometrics (2009).
The general principles of these surface wave techniques are explained in Park and others (1999)
and Park and others (2007). Park and Miller (2005) provide a very useful discussion of optimum
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parameters for MASW surveys. Long and Donohue (2007) use the MASW technique to
characterize shear wave velocities in Norwegian clay, silt and sand deposits and compare the
results with cone penetrometer and other geotechnical data. Their article provides useful analyses
of the optimum equipment parameters to use for fairly shallow analyses of surficial geologic
materials. Lin and others (2004) discuss field configurations, give a useful description of the
principles of dispersion analysis, and show how the MASW technique can be used to evaluate
liquefaction potential. Miller and others (no date) show the utility of these techniques for
mapping depth to bedrock. Detailed analyses of shear wave velocity profiles produced using a
related two-receiver method are given in Stokoe and others, 2005). This last report gives a useful
overview of the general methodology used in these surface wave analysis methods.



3. Results from Moran Plant, Burlington
3A. Active Survey.
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Figure 1. Results from active MASW analysis using 27.5 m spread with 2.5m spacing and 2.5 m
end offset from west end. RMS error after inversion = 6.0 m/Sec. 1a. Dispersion curve. 1b.

Results of shear wave velocity model after inversion.



3B. Passive Survey.
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Figure 2. Results from L-shaped passive seismic array with 25 m arms. Data from a set of 100
8-second files. RMS error = 8.3 m/sec. a. Dispersion curve. b. Results of shear wave velocity
model after inversion.



3C. Combined Survey.
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curve. b. Results of shear wave velocity model after inversion.
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velocity model after inversion.



4. Results from Milton Square Site in Milton

4A. Results from active survey using file 23.dat, 22 meter survey length with 4 meter shot offset.
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Figure 5. Time-distance plot and phase velocity versus frequency plot for active survey at Milton
Square site.
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4B. Passive Survey at Milton Square
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Figure 7. Example of an 8 second file of passive seismic data from files 183 to 270. Data
collected using all low gains (24 dB) and the associated dispersion curve.
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104.
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4C. Combined Active and Passive Surveys at Milton Square.
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Figure 9. Dispersion curve and velocity model based on combined active and passive surveys for
the Milton Square site.
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5. Public Health Lab, UVM, Colchester
Data collected 05/03/2013
Data Processed 05/22/2013 by George Springston

5A. Active survey, File 328.dat. 22 meter spread length, hammer offset 2 meters.

Source= 24.0m Time {msec)

o 200 400 E00 800 1000 1200 1400 1600 1800 2000 2200

Distance (m)

328 dat

Source= 24.0m Phase velocity (mfsec)

o 200 400 GO0 &00 1000 1200 1400 1600 1800 2000

Frequency (HZ)

Dispersion curve : 328.dat

Figure 10. Dispersion curve and phase velocity versus frequency plot for active survey at Public
Health Lab.
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Figure 11. Dispersion curve and velocity model for active survey at Public Health Lab.
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5B. Passive survey at Public Health Lab. Files 200-300.dat. L-shaped array with 25 meter arms,
11 geophones.

Source= 0.0m Time (msec)

’ o o R WY s P g 1 oo o
) e A
o WWWWW% w w
. WWW»WMWJKM\[WM m
2 DA N VEP AT ST vw Y FNS P ww

o S Yo el
B0 e e MMWMM«M Wﬁmwwmmfb

85

100 WMWWMWMMVM 'J\W-,ﬂw MW

Distance (m)

200.dat
Source= 0.0m Phase velocity (mfsec)
o 200 400 600 g00 1000 1200 1400 1600 1800 2000

Frequency (Hz)

20

22

24

26

28

30

Dispersion curve ; 200.dat-300. dat

Figure 12. Example data file and phase velocity versus frequency plot for passive survey at
Public Health Lab.
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20
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24
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30
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(W) yidag
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Figure 13. Dispersion curve and velocity model for passive survey at Public Health Lab.
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5C. Combined Active and Passive surveys at Public Health Lab.

Freguency (Hz)

0 B 10 15 20 25 30 35 40 45 50 55 60 65 T 75 80 85 a0 a5 100
2000

1600

1600

1400

1200

1000

&00

Phase velocity (m/sec)

G600

400

200 %%
0 |

Dispersion curve : Passive200to300rerun. rst

S-wave welocity (mfs)

u] 100 200 300 400 00 500 yoo 800 a00 1000

n] J—
2 144
151 2%
4 166 |7
& 173
187 :
& 2.1
190 o
1o 200 1i ;
12 202 '
14 137
211
16 158
%06
18 1.0
529
_ 20 204
= 22 330
= 228
=1 24 %66
2k}
254
] 26
362
28 22.1
=0 %63
309
32 361
a4 538
6 557
6.2
38 552
40

S-wwave velocity model (inverted): Combinedactive328Passive200to300rerun rst

Average Vs 30m = 231 .7 mfzec

Figure 14. Dispersion curve and velocity model for combined active and passive surveys at
Public Health Lab. The combined active and passive surveys shown above show a consistent
picture of low, but increasing velocity down to about 16 meters, with an abrupt increase below
there.
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1.0 INTRODUCTION

This report presents the results of a piezocone penetrometer testing (CPTU; also CPT)
program carried out at the Community Sailing Center Site located in Burlington, Vermont.
The work was performed under subcontract to GeoDesign, Inc. of Windsor, Vermont. The
CPT program took place on August 25", 2009.

A total of two soundings were completed at two different sounding locations. The CPT
program was performed to evaluate in situ geotechnical criteria relative to the soils.

In addition to the CPT soundings, shear wave velocity tests were performed at both of the
locations with testing at various depth intervals.

CPT sounding locations were selected and numbered under the direction and supervision
of GeoDesign personnel.

ConeTec, New Jersey 3
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CONETEC
]

Job No 09-756

Client GeoDesign

Project Title Community Sailing Center
Hole CPT-1

Site Burlington, Vermont

Date 8/25/2009

Seismic Source: Beam

Source Offset: 1.97 (ft)
Source Depth: 0.00 (ft)
Geophone Offset: 0.66 (ft)

SEISMIC TEST RESULTS - Vs

Tip Geophone Ray Depth Time Mid-layer | Vs Interval
Depth Depth Path Interval Interval Depth Velocity
(ft) (ft) (ft) (ft) (ms) (ft) (ft/s)

5.08 4.42 4.84
20.01 19.35 19.45 14.61 29.70 11.89 492
46.10 45.44 45.49 26.03 38.89 32.40 669
66.11 65.45 65.48 20.00 24.66 55.45 811
86.12 85.46 85.49 20.00 22.88 75.46 874
106.79 106.13 106.15 20.67 21.70 95.80 952
126.31 125.65 125.67 19.52 20.05 115.89 973
133.86 133.20 133.22 7.55 5.91 129.43 1277




Job No 09-756
[ ] Client GeoDesign
CONETEC Project Title Community Sailing Center
I Hole CPT-2
Site Burlington, Vermont
Date 8/25/2009
Seismic Source: Beam
Source Offset: 1.97 (ft)
Source Depth: 0.00 (ft)
Geophone Offset: 0.66 (ft)
SEISMIC TEST RESULTS - Vs
Tip Geophone Ray Depth Time Mid-layer | Vs Interval
Depth Depth Path Interval Interval Depth Velocity
(ft) (ft) (ft) (ft) (ms) (ft) (ft/s)
7.05 6.39 6.69
21.00 20.34 20.44 13.75 21.36 13.37 644
40.19 39.53 39.58 19.14 26.58 29.94 720
60.04 59.38 59.42 19.83 25.14 49.46 789
80.54 79.88 79.91 20.49 24.08 69.63 851
101.05 100.39 100.41 20.51 18.59 90.14 1103
121.55 120.89 120.91 20.50 25.55 110.64 802
139.93 139.27 139.29 18.38 18.29 130.08 1005
160.10 159.44 159.46 20.17 21.37 149.36 944
180.12 179.46 179.47 20.02 27.50 169.45 728
201.12 200.46 200.47 21.00 16.94 189.96 1240
216.70 216.04 216.05 15.58 12.05 208.25 1293
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TP=Test Pit A=Auger V=Vane Test| some 20 to 35% 30-50 . Dense 8-15  Stiff I



l ,?\ { i
i
| Green Mountain Bormé Co., c. s o
| . R. D. 2 — BARRE, VERMONT 05641 . SHEET ol
; DATE ......0/26./94..
; HOLE NO, ....MWmd. ...
i LINE & STA. ...ocirennireiieenn.
! S e OFFSET ....... NOng. e
2 GROUND WATER OBSERVATIONS . CASING SAMPLER CORE BAR. | SURFACE ELEV; ...... 9.7%79..1' ......
; v A : : DATE STARTED
: , S0y Tuma T AUGERS  BPLIT SPOON wevernrveivinienne | EOM R QIARTEL i B pgaitp B
; Al 2 e at e Dl Hours _TYP" QUGERSH SPUTﬁF;OON DATE COMPL. ......, 9/?/ ...........
; , o Size I. D, P 18 s BORING -FOREMAN
| . Hammer W1, TN g L1/ O NPT INSPECTOR
: Al v at Hours . " : : ’
| A Hammer Fall B s SOILS ENGR. ..ivvvviervvinrerinneiriinnns
LOCATION OF BORING: ..., A8.m2pPed ... S et s TR
i
E Casing sampl @ Blows per. 4" Meisture ; © SO IDENTIFICATION
i & | Blows Dam::_:he. 8.8 on Sampler Density | nggige Remarks Include color, gradation, Type of SAMPLE
i per N f’:o % From To .ot “Elav soll ete, Rock-color, type, condition, hard-
S| foot | From~—To Y1706 | 6-12 [ 12-18 | Conslst.. * 1ness, Drilling time, seams and atc. No, | Pen
- Augered to 14' and
i installed well
) — — — | Materials Used:
' 10" ,020 screen
‘ 6' 2" riser
— . 1 top wing cap
: ‘ 1 bottom slip cap -
14 bags of sand
4+ bag of bentonite
\ |
i
i
Sty
_GROUND SURFACE 1O . 14— USED 2140, AUGERS: THEN _ L00callad WelT = =——==""
_Sample Type . Proportions Used - 140 Ib, Wt, x 30" fall ant 2" O, D, Sampler SUMMAR:{]
T Cohesionl it Coheslve C
D=Dry C=Cored W=Washed frace 0 to 10% 00 e‘soon eschEJozr;s Y gdes vgoﬁonsmg%cn Hard Egrct‘? gg,’,'”g
UP =Undisturbed Piston fitle 10 to 20% 10-30 Med, Dense ’ 4-8 . M/SHF | Samples R -
TP=Test Pit A=Auger V=Vane Test| some 20 to 33% 30-50 Dense 8-15  Stiff

UT = Undisturbed _Thinwall and 35 to 50% | 50+ Very Dense | 15.30 V-Stiff I_HOLE NO, H¥-



'] . L
Green Mountain Boring Co., Inc. T
R. D. 2 — BARRE, VERMONT 05641 SHEET ...... % S75E for
- R DATE
........... o
HOLE NO. MV3 ...........
LINE & STA. .....occiiivniens
OFFSET ... one ..
GROUND WATER OBSERVATIONS CASING ~ SAMPLER  CORE BAR.| SURFACE ELEV, ,........ e
DATE STARTED
A ! t 0.... Hours | Tvpe 9/26/91 "
PR Bt . . DATE COMPL. ..9/26,/91..........
' - | Size 1. D BORING FOREMAN -
W,
Al oo at oo Hours | Tammer INSPECTOR
. Hammer Fall - SOIS ENGR. .vvvvivciccvicveiriisniirio o
LOCATION-OF BORING—AS—H8PRE S :
Casing Sampl Blows per 6" Moisture | . SOIL IDENTIFICATION
Z | Blows Da ;:he aw'% on Sampler Density Cht::\:‘e Remarks include color, gradation, Type of SAMPLE
& per epins ,Z‘o E From To or Eley solf etc. Rock-color, type, condition, hard-
e foot From — To Y1706 | 6-12 | 12-18 | Consist. . ' ness, Drilling time, seams and etc, No. | Pen
Avgered to 14' and
installed well
Materials Used"
10' ,020 screen
6! 2" riser
1 top wing cap
1 bottom slip cap :
1% bags of sand . -
T bag bentonite
I
i
GROUND SURFACE TO ... 1 4. ... USED  B..250 AUGERS: THEN ... Anstalled WelL o
: 140 th. Wt. x 30" fall an 2" O, D. Sample SUMMARY
Semple Type Proportlons Usez! Coheslonless Density Cohesive Conslsteﬁcyr Earth Boring |
D=Dry Cw=Cored We=Washed trace 0 to 10% 010 loose " 0.4 Soft 30 + Hard | Reck Coring
UP = Undisturbed Piston little 10 to 20% 10-30 Med. Dense 4-§  M/SIf Samples O .
TP=TJest Pit A=Auger V=Vane Test some 20 to 85% 30.5'0 Dense. :}!5 N -snff —



Green Mountain Boring Co., Inc.

- 5
R, D. 2 — BARRE, VERMONT 05641 SHEET ... s e OF ...
- : 9/27/91
DATE ..2i Al
HOLE No. MW=4.........
LINE & STA. ........ v
e , OFFSET 2Ol i
. GROUND WATER OBSERVATIONS CASING SAMPLER - CORE BAR.! SURFACE ELEV, 9/7/9.1
: DATE STARTED
e SPLIT SPOON .ovvererecrensasene ety atoabely dhpiieeon
Al B, at e Q. Hotirs | TYPE 3 2"“5](’;5% s pATe come. ... 9/ 21 /9.
Size I. D. e 1Y "BORING FOREMAN
Al o Hours Hammer Wh  wieneene 140# INSPECTOR
"""""""""""""""""" Hammer Fall . i 30 SOILS ENGR. ovvoerrererioenrsieessnins
__LOCATION_OF_BORING: Ag MAPPEA e
' Casing Sample ® Blows per 6" Molsture SOIL IDENTIFICATION
= | Blows ;m;t)h . on Sampler Denslty Csr:;z';e Remarks Iinclude color, gradation, Type of SAMPLE
& per vepihs 30 E From To or Eley soil efe, Rock-color, type, condition, hard-
a foot From — To Y I06 | 6-12 | 12-18 | Consist. . ' ness, Drilling time, seams and efe. No. | Pen
|dugered to 14' and
installed well
Materials Used:
10' .020 screen
6' 2" risger
1 top wing cap
1 bottom glip cap
1% bags of sand
4+ bag of bentonite
: ‘ ‘
GROUND SURFACE TO ........ 14, USED .2.0.60. AUGERS: THEN ... Ingtalled.well ...
Sample T ; ! Used 140 Ib, Wt. x 30" fall an 2" O, D. Sampler SUMMARY
ﬁp*s—)% Cored WeWw h d ’Propor lcc;n:o :ga/ Coheslonless Density Cohesive Conslstency m
= = =Vvashe race . K 010 Loose 0-4  Soft 30 + Hard | Rock Coring ..
UP = Undisturbed Piston little - 10 to 20% 10-30 Med. Dense 48 M/SHfFf . Samples C ;
TP=Test Pit A=Auger V=Vane Test some 20 to 35% 30-50  Dense 815 Giiff e



Green Mounfaln Bormg Co., Inc. :
R. D. 2 — BARRE, VERMONT 05641 SHEET .oolorvesniee OF
oate .. 9/27/91......
HOLE NO, ...SB=2......
LINE & STA. L.,
- OFFSET- ... Nong....
GROUND WATER OBSERVATIONS _ CASING ~ SAMPLER ~ CORE BAR.| SURFACE ELEV, .,...., // ...........
‘ DATE STARTED ../ 2.7 /3.
Al ‘ ,,,,,,,,, at O Hours { Type AUGERS  SPLIT SPOON wovvvrssvvssvvee /27/91
, N 2 EQN gy DATE COMPL, T 91
ze LB e At P ey BORING FOREMAN
Al oo 8t oo Hours Hammar Wt veiiscissean IO e INSPECTOR
Hammer Fall v 307 SOIS ENGR. v i
LOCATION_OF BORING: . A8 MaDPEA. (SBrddi i i s
Casing Sample o Blows pér 6" Moisture t SOIL IDENTIFICATION
% Blows Depths 2.0 on Sampler Denslty C.“;:;:gae Remarks include color, gradation, Type of SAMPLE
o per =° E From To or Elev soll ete. Rock-color, type, condltlon, hard-
foot | From —To UG T 612 112-18 | Conslst, : ness, Drilling time, seams and etc, No. | Pen
5T -7V |Dry| 6] 8172 | Dry- I'ine sand fractures T 12477
251 of brick
Auger refusal on stone
at 7'
|O0ffset 5' West
104 =12" |Dryi-—81 -8 110 |Wet |- Medium sand some 2 12411
- 192 ' gtone
59 _17' |Dryli2 | 14| 24 |Wet Coarse sand into LRI
331 : medium sand with
pebbles
122t IDryl 81251 26 |Wet Medium sand.into 312472
26 - fine sand
25'-27' IDryl 5 6 6 | Wet Pine sand, little 412411
8 : clay’ '
20122 (Dpyl 3 A 5 | Wet Fine sand with a 1ittlk 512472
7 : clay
F57-37" 1 Dryl 3| O 8 1 Wet Fine sand, some clay G142
1% ' ,
407 -42' |Dryl 31 531 4 |Wet Silty grey clay TIZET2
4
AHT-47" | Dry| 3 b 6 | Wet Silty grey clay g2
9
.

GROUND SURFACE TO .......4 5. .........  USED ..2,50" AUGERS:  THEN ..Split..spoon.to. 4Tl .
Sample Type Proporﬁons Used Coh 14|0 b, DWT ]’: SQ" fﬂ(l-‘! ?\n 2|" OCD Sla;v\pler SUMMARY
— o ohesionless Density oheslve Consistenc "Earth Boring 4
D=Dry C=Cored W=Washed trace 0 to 10% 0-10 Loose 0-4  Soft 30y+ Hard Eg’c'i‘ ggr’:;‘g
UP = Undisturbed Piston little 10 to ?0% 10-30 Med. Densa 4:8  M/SHff Samples v
TP:=Test Pit A=Auger V Vane Test | some 20 to 35% 30-50 Dense 8-15  SHiff l P 9
(I Y PO  UPRR BF I Y Y R | LYV 4. ¥-74 en L, Ve Nawan 16 AA ViEpoY LI AN o




L] -
Green Mountain Boring Co., Inc. _
R. D. 2 ~ BARRE, VERMONT 05641 SHEET M OF ..
DATE ... 9/27/91......
HOLE NO, SB=3
LINE & STA.
................................... , . OFFSET
GROUND WATER OBSERVATIONS CASING  SAMPLER  CORE BAR.| SURFACE ELEV, .,
AL L. . ot O.... Hours | Type AUGERS  SPLIT SPOON wvvvvvuvumnecensenes gﬁ:g zme;fo
; D 2'501l “/8" ................. Y L T TP
Size 1. D. Y BORING FOREMAN
Al o At oo Hours Hammer WE. oo e INSPECTOR
Hammer Fall | R SOILS ENGR. ...oovvv. coorevvesrisenseecvecnos
LOCATION_OF BORING: As.mapped. (SB=0)i.. s et st N
-Casing Sample ® Blows per 6" Moisture | ¢ SOIL IDENTIFICATION
E Blows Depths .6 on Sampler Density - Cht;ztgae Remarks include color, gradation, Type of SAMPLE
W per =° E From To or Elev soil etc. Rock-color, type, condition, hard-
foot From — To VI0.6 | 6-12 112-18 | Consist. * | ness, Drilling time, seams and etc. No. | Pen
H! TV Dry| 8111 110 [ Wet Coarse sand and stone | 1 [24" i
10 1 into fine sand
10712 Dry| 6 [11 113 | Wet Coarse sand into 2 242
16 fine sand with pebbles '
151 -17"' Dry 120 |33 |35 Wet Medium sand with 3 RAMR.
Rl SRS o K S Bt SN IR coarse--sand lenses
00'-22" Drv 115 | 24 [17 | Wet |Medium sand 4 R4"2:
' 5
2651-27' Dryl| 4 | 4 | 5 | Wet Medium sand into flne 5 R4M2.
7 - : sand :
301-321 ey | 4 811 Wet Fine sand trace of silt 6 P4"2,
) 13 '

GROUND SURFACE TO . 2.4 1........... USED 7., J0.0 AUGERS:: THEN _ S.@L/ T S O e
Sample Type - proportions Used | | 140 o0 ﬁao' fac! Wy OcD arapier SUMMARY
~ - oheslo ens L Rt -
D=Dry C=Cored W=Washed trace 0 to 10% 0-10 Loosr; Y 84es vgoffn”;?)w-{- Hard Em‘? Boring
UP = Undisturbed Piston little 10 to 20% 10-30 Med. Dense 4B M/SIff S:;‘p‘g?”“gé,
TP=Test Pit A=Auger V Vane Test some 20 to 35% 30-50 Dense 8-15  Stiff r“‘“_“"——"""'
MIT — $ladiobianle md ¥t 0 ac 1. cAor EA b Uams Patena Ve AR Vs e L e ae K2



Green Mountain Boring Co., Inc. : 5

' . R.D.2— BARRE, VERMONT 05641 . SHEET oot OF ...

: L a _ oate ...9/30/91....

Hole No, SB=4
( LINE & STA! ..o
G L —— orrser_ Nome e
~ GROUND WATER OBSERVATIONS CASING ~ SAMPLER  CORE BAR- SURFACE ELEV. ....oocinvvvvurrssssransine
A v o Q. Hours | Type © AUGERS  SPLIT SPOON weoerrcvrc DATE STARTED 9/30./91...
................................. Sl ' D 2' 50 1" 13/ " DATE COMPL T
. ze. ., e DA 1405# .................... BORING FOREMAN
Wit. TN -
A N Hours | Tammer INSPECTOR - .
Hammer Fall - ... vorsesnn W i SOILS ENGR. c.oevvv evevviarenrarseseenens
LOCATION OF BORING: .......c.ccovnnnen, AL NEDDEN e R ST TITees SRR
Casing Sample o Blows per 6" Moisture _ . SOIL IDENTIFICATION
E Blows De. :)hs 8.4 on Sampler Density 'Ci';z:;e Remarks include color, gradation, Type of SAMPLE
o per _ P ZCEl From To . or Elev. - | ol etc, Rock-color, type, condition, hard-
foot From — To 9106 | 612 1218 | Consist, | .~ | ness, Drilling time, seams and efc, No, | Pen
5' = 7' Dry 3| 3| 2 IWet . Medium sand 1 ]24 12
3 N '
10'-12" ryl 2 4 3 IWet Medium sand 2 12412
S B e 7 Dy Q223 Wet—|—- | -Mediumsand-— — 32412
P
POT=2gT DTy | 7| 7 |12 |Wet 1 Medium sand 122
- T ' ' ,
P57 DRy | 2 3 [ 5 |Wet - .| Medium sand . 51242
8 N
50T =321 Drv] 4 | 4 | 6 |Wet Medium sand 6247
' 1. '

GROUND SURFACE 10 ... 20, ..... USED .2+.20. AUGERS: THEN bp..l.i.t..,..f.".PD.Qn...P.Q,.é.é..' ......................
Sample Type Proportions Used Cohes! ;:g s“: DW' X 30" fag N 1: OCD Sampler SUMMARY
R | ans (o] Vi B ST T
O=Dry C=Cored We~Washed trace 0 to 10% 0-10 Loose Y 04" ;OftonSI"§%W+ Hard Earth 80”“03

Rock Coring .

UP = TUndus'urbed Piston little 10 fo 20% 1999 Med. Dense 48 M/Stiff Samples ¢

e s s - Arn



Colchester Site
SCPT and Soil Boring Data
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1. The purpose of this plan is to depict the soil bo

prepared by Krebs & Lansing Consulting Engineers,
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- les 7
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locations that were performed by Atlantic Testing Laborateries from 1/10/11 to 1/12/11.
existing site ond survey information is based upon a plan entitled "Schematic Site Plan”,

testing locations, was performed by Civil Engineering Associates,

£ S C

Rim 314.0¢

v n 307239 (+7)
My 3010 (3%

by sl 30022 (87
(To bz obendoned)
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ring and cone penetration testing (CPT)
All

Inc. No field work, other than locating the
Inc. to create this plan.

2. Test locations #5 ond #10 were done using a stondard soil boring and split spoon sampling S
procedure. All other test locations were done using a cone penetration testing (CPT) procedure. 4

3. Utilities shown do not purport to constitute or represent all utilities located upon or adjacent
to the surveyed premises. Existing utility locations are approximate only. The Contractor shall
field verify all utility conflicts. All discrepancies shall be reported to the Engineer.
shall contact Dig Safe (888-344—7233) prior to any construction.
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ATLANTIC TESTING LABORATORIES, Limited
Subsurface Investigation

ATL-LOGY CD7158 CIVIL ENGINEERING ASSOCIATES.GPJ LOG-WELL GDT 1/20/11

Report No.: CD7169-01-01-11
Client: Civil Englinsering Asgoclates, Inc. Boring Location: As Staked
Project: Subsurface Investigation
Proposed Bullding
Colchestar, Vermont Start Date: _1/12/2011_ Finish Date: _ 1/12/2011
Groundwater Observations
Boring No.: B-5 Sheet _ 1 _of _2 Date Time Depth Casing
Coordinates Sampler Hammer An2201% ___AM DRY 10.0°
Northing Walght: 140 Ibs. 1122011 AM 2.9 35,0
Easting Fall: 30 in. 11122011 AM DRY our
Hammer Type: Automatic
Ground Elev.: Boring Advance By: Borehole caved at 8.0 feet.
4 1/4" Auger
W . AT
Sul ¢ | oeem [y | sowson | s CLASSIFICATION OF MATERIAL ~d
E 8% y OF gWw | SAMPLER §
& | 23| & | sawpLe S PER & £ w - wsn| 38
o 9 5 2" Q.D. wk v some - 20-35% =
b1 SAMPLER Q M- modum e - 10-20%
From To € - coorso trace - 0-10%
A 1 0.0 20 |SsSsW2 5 7 8 Qs 6" TOPSOIL & ORGANIC MATERIAL
5 Brown cmf SAND; litle SILT; trace f GRAVEL (wet, non-plastic)
E
R o o s s T e e,
2 5.0 70 |SS 1 1 1 1 Grey mf SAND; some SILT (saturated, non-plastic)
B e e e
3 10.0 12.0 | SS WOH1 1 1 Gray SILT; little f SAND {saturated, non-plastic)
4 150 | 170 |SS 1t 2 3 § Similar Soil (saturated, non-plastic)
|
5 200 | 220 |SS f WOH1 1 Similar Soil; frace CLAY (saturated, very slightly plastic)
oy o oon amen Orillers: Tony Mallory; Cory Farmer
vy otminsi Inspector:




f ATLANTIC TESTING LABORATORIES, Limited

Subsurface Investigation
Bofing No.: B-6 Report No.: CD7169-01-01-11 Sheet _2 of _2
) CLASSIFICATION OF MATERIAL
ow| ¢ oepTH |y BLOWSON | &w -
E 92| u OF Fw | SAMPLER < 8
0% PER 6" E we - wsox| B
w a. SAMPLE . e o8
a E§ 2" 0.D. wh | e tome - 20:35% | =
g 3 SAMPLER o m- medum iwe . 10-20% | OC
From | To ¢ - courd tmce - O-10%
(] 250 | 270 |SS 1 2 1 2 Similar Soil (saturated, very slightly plastic)
26
27
28
29
0 7 300 | 320 |SS WOH/M2* 1 2 Similar Soll (saturated, very slightly plastic)
k]|
R
3
%
» 8 350 | 370 |SS WOHM2" 7  § Similar Soit; no CLAY (saturated, non-plastic)
38
37~
38
39
«@ ] 400 | 420 |SS WOH1 1 2 Similar Soil; trace f SAND,; trace CLAY (saturated, very slightly
43 plastic)
“2 420 | 440 |SH Shelby fube sample- No Recovery
a3
- “ 10 440 | 46.0 [SS WOR WOH 3 3 Grey SILT; litde f SAND (saturated, non-plastic)
E 45
| e
o
‘é ar
8 a8
S 49
Iy
af s0
@ 11 50.0 | 52.0 |[SS WOH2 1 2 Simllar Soll; trace I SAND; fraca CLAY (salurated, very slightly
H B plastic)
g 52
ol 3
z
i 54
H 55
g 12 650 | 57.0 |SS WOR/18"WOH Similar Soil; little CLAY (saturated, slightly plastic)
i
8 s
£ 13 570 | 590 |SS 1 2 4 4 Similar Soil; some CLAY (saturaied, moderafely plastic)
=l 58
3 & ool . _._. S, e
8 Boring terminated at 59.0 feet.
; 80
<1 61 Notes:
1. Borehole backfilled with on-site sail.
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ATLANTIC TESTING LABORATORIES, Limited

ATL-LOG1 CD7159 CIVIL ENGINEERING ASSOCIATES.GPS LOG-WELL.GDT 172011

Subsurface Investigation
Report No.: CD7168-01-01-11
Client: Clvil Englneering Assoclates, Inc. Boring Location:  _As Staked
Project: Subsurface Investigation
Proposed Buliding
Colchester, Varmont Start Date: _1/10/2011 Finlsh Date: _ 1/11/2011
Groundwaler Observations
Boring No.: B.10 Sheat _1 _of 2 Date Time Depth Casing
Coordinates Sampler Hammer Amor2011 __PM = SURFACE 10.0°
Northing Weight: 140 Ibs. 1/10/2011 PM 19.6' 56.5°
Easting Fall: 30 In. 1/11/2011 AM 14.1° ouT
Hammer Type: Automatic
Ground Elev.: Boring Advance By:
4 14° Auger
s , %
Sul ¢ | oermn BLOWSON | CLASSIFICATION OF MATERIAL -
E 82| 4 o puw | SAMPLER ] g%
E> [ SAMPLE 3‘9_: PER 6 Eg e - 3550% 'E
8 3| = g 2" 0.D. &u - tome - 20a5% [ 8E
= b SAMPLER Q m. medum Bl - 10-20%
From To € « cosrso U0 - 0-10%
A 1 0.0 20 |[ss 10 11 20 13|05 1 6" TOPSQIL & ORGANIC MATERIAL _—t 10
: 6 Brown cmf SAND; and SILT; trace { GRAVEL (wet, non-plastic)
2 E
3 R_
4
5
2 50 70 [sSWS8 98 3 4 Simitar Soil; trace ORGANIC MATERIAL (root hairs) 1
6
7
6 80 rorssssoessasessoed e e B P T e e T
9
10
3 10.0 120 | SS 6 5§ 5 3 Grey f SAND; and SILT (wet, non-plastic) 13
11
12
13
14
15
4 150 | 17.0 |SS 4 2 2 2 Slmilar Soil (saturated, non-plastic) 1
16
17
18 180 ...................................................................................
19
20
5 20.0 220 |SS 2 2 2 2 Grey SILT; little CLAY; trace { SAND (saturated, slightly-plastic) 22
21
2
2
2
25
ol i Drillers: Tony Matlory; Cory Farmer
8H  Undisturbod Sampio (Sholy Tube)

Estimated Groundwalar

Ingpector:

J




ATL-LOG1 CD7159 CIVIL ENGINEERING ASSOCIATES.GPJ LOG-WELL.GDT 1720731

-

ATLANTIC TESTING LABORATORIES, Limited

Subsurface Investigation

BoringNo.. __ B-10 Report No.: CD7169-01-01-11 Sheet _2 of _2
L ) CLASSIFICATION OF MATERIAL >
[¢] Ig g DEPTH H BLOWS ON ‘6 w o~
E o B OF W SAMPLER © g E
% PER 6" k%
] s| & SAMPLE s Q€
o Es 2" 0.0. u,]o 1 . fno some - 20-35% g':,
g SAMPLER | @9 |n. mosum we . 10208
From | To ¢ - coune usce . 0-10%
6 250 | 27.0 |SS 2 2 1 2 Similar Sail; no CLAY (saturated, non-plastic) 15
6
27
29
29
% 7 300 | 32.0 |SS 2 1 1 2 Simllar Soll; trace CLAY (saturated, very slightly plastic) 17
3
2 32.0 | 340 [SH Shelby Tube - Grey SILT; some CLAY; trace f SAND 22
3 (moderately plastic, saturated)
kY]
~ 8 350 | 37.0 [SS i 1 1 2 Similar Soil; fitile CLAY (saturated, slightly plastic) 18
3%
7
s
39
& 9 | 400 | 420 [SsW1T 1 1 3 Similar Soil; trace CLAY (saturated, very slightly plastic) 22
41
42
a3
44
b 10 450 | 47.0 |SS 1 1 2 1 Similar Soil {(saturated, very slightly plastic) 6
48
47
48
49
e 1 500 | 513 |SS 2 2 100/4" Similar Soll; little CLAY (saturated, slightly plastic) 8
51 51.3
& N 51.3 | 563 |NXJJ RUN1 Grey Dolosione
A 60" ar 100% Recovery
=) C 8 Pleces (50%) - 17% Chips and Fragmenis
54 & 8 Plecas longer than 4" (46%) - RQD=77%
R
55 4
5 L F il § o b AT e e R g 2l
57 Boring terminated at 58.3 feet.
29 Notes:
59 1. Borehole backfilled with an-site soil.
80
61




ATLANTIC TESTING LABORATORIES, Limited

2 Job # CD7159% Location Colchester Operator Adam Schneider
Cone # DSG1001 Hole # - Date 1/11/2011 4:34:41 PM
Northerning Easting Surface Elevation
- 04
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z CPT DATA % REMARKS
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§2-

W3- clay

1 - sensitive fine grained

organic material

m4-

silty clay to clay

B 5 - clayey silt to silty clay

# 6 - sandy siit to clayey silt

B 7 - silty sand to sandy silt

8-

m9-

=10 -
sand to silty sand

sand

gravelly sand to sand
| 11 - very stiff fine grained (*)
B 12 - sand to clayey sand (*)




ATLANTIC TESTING LABORATORIES, Limited

1 - sensitive fine grained

m2-

m3-

organic material

clay

m4- silty clay to clay
| 5 - clayey silt to silty clay

M 6 - sandy silt to clayey silt

B 7 - silty sand to sandy silt
8-

mo-

sand to silty sand

sand

a—ll Job # B CD7159 Location Colchester Operator Adam Schneider
Cone # DSG1001 Hole # B-2 Date 1/11/2011 3:50:16 PM
Northerning Easting Surface Elevation
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® 10 - gravelly sand to sand
W 11 - very stiff fine grained (*)

M 12 - sand to clayey sand (*)




ATLANTIC TESTING LABORATORIES, Limited

El—tl Job # CD7159 Location Colchester Operator Adam Schneider
. CPT DATA ng REMARKS
%g Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity 9%%
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1 - sensitive fine grained

B2-

m3-

organic material

clay

W4 - silty clay to clay B 7 - silty sand to sandy siit =10 - gravelly sand to sand

B § - clayey silt to silty clay 8 - sand to siity sand B 11 - very stiff fine grained (*)

M 6 - sandy silt to clayey silt =9- sand W12 - sand to clayey sand (*)
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Job # CD7159 _ Location _ Colchester Operator Adam Schneider

]t[ ATLANTIC TESTING LABORATORIES, Limited

Cone # DSG1001 Hole # B4 Date 1/11/2011 2:49:54 PM

Northerning Easting Surface Elevation
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Terminated at 49.05 fe-

e — - _— - t
1 - sensitive fine grained m4 -  silty clay to clay m 7 - silty sand to sandy silt m 10 - gravelly sand to sand
M 2- organic material M| 5 - clayey silt to silty clay 8 - sand to silty sand W 11 - very stiff fine grained (*)

M3 - clay B 6 - sandy silt to clayey silt no- sand B 12 - sand to clayey sand (*)
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Terminated at 57.61 fe-
e
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ATLANTIC TESTING LABORATORIES, Limited
2]'l‘l Job # 7 CD7159 Location Colchester Operator Adam Schneider
Cone # DSG1001 Hole # B-6 Date 1/11/2011 2:18:06 PM
Northerning Easting Surface Elevation
* g
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o€ o - RQets iTsstincego 0 LocilsFTriscgon 3]0 Fré?;&R/a;m 25(0 porepl::e:;;: "140]0 e Zeloc‘ty 08 S F v
0 HIII_ [ _ | ’ TII!IIIIIIII 11T
T [ |3 ] -
= T ]l
Jitall AR R bt | UIDN
R — &
TR+ kLI | |
= P11 W1
JENTE L FLL il
AT T T T | o |
D 0 L ] RERRRIRNY Mo
SILTMNE Y ‘RN R
AN I = I S O o A
11 | 1 |1 | N =1
T 5] 1 |3 ) D
T ] T | M il
e ¢ s | MG .l
] 4 MY A
SRR R | R
101 | RN U
TR | ik 1l
| | | | ]11]
1l | | i
| | | | Rl

1 - sensitive fine grained m4 - silty clay to clay W7 - silty sand to sandy silt m10 - gravelly sand to sand
W 2- organic material B 5 - clayey silt to silty clay 8 - sand to silty sand @ 11 - very stiff fine grained (*)

m3- clay W 6 - sandy silt to clayey silt wo- sand W12 - sand to clayey sand (*)




ATLANTIC TESTING LABORATORIES, Limited

Job # ] CD7159 ~ Location Colchester Operator Adam Schneider
Cone # DSG1001 Hole # B-7 Date 1/11/2011 5:38:18 PM
Northerning Easting Surface Elevation
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ATLANTIC TESTING LABORATORIES, Limited

T CPT DATA g . REMARKS
%g Tip Resistance Local Friction Friction Ratio Pore Pressure Seismic Velocity §é%
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1 - sensitive fine grained
B 2- organic material

m3- clay

W4 - silty clay to clay
W 5 - clayey silt to silty clay

B 6 - sandy silt to clayey silt

B 7 - silty sand to sandy silt
8 - sand to silty sand

wg- sand

m 10 - gravelly sand to sand
B 11 - very stiff fine grained (*)
E12 - sand to clayey sand (*)




ATLANTIC TESTING LABORATORIES, Limited

Job # CD7159 LLocation ____Colchester Operator Adam Schneider
Cone # DSG1001 Hole # B9 Date 1/11/2011 12:11:42 PM
Northerning Easting Surface Elevation
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B2-

m3-

1 - sensitive fine grained

organic material

clay

ma-

silty clay to clay

B 5 - clayey silt to silty clay

M 6 - sandy silt to clayey silt

w9-

8-

sand

B 7 - silty sand to sandy silt

sand to silty sand

=10 - gravelly sand to sand

| 11 - very stiff fine grained (*)

W12 - sand to clayey sand (*)




ATLANTIC TESTING LABORATORIES

d

Rock Core Photographs
Proposed Building
Colchester, Vermont

Boring B-10, Run 1
Grey Dolostone
60” or 100% Recovery
8 Pieces (50") — 17% Chips and Fragments
6 Pieces longer than 4" (46") - RQD=77%

Entire Core

Bottom Portion of Core



Milton Square Site
SPT, Water Well Log, and SCPT Data



Depth (ft.)

Milton Square SPT Data

N-Blows

35

40

O \
= —
X = T
>§X/ T
L1 -—————_———
// e —TT_] o
"
20 ;4 = é;/
A
-(\ P ||
™~
L [\z:\ e
S~ \\\\ \5\\
\\\ \\ \K\
40 ) X Al
] KL RN
< -
N ™~ N
e X B
\he// ]
LT
60 i
|_—r
I V'
| | D | =l |
"555* -‘_‘N§~~_‘ -~;-—§.___
el %
,' |
80 +
—~ T &\ A
555*
——-—d—_-‘-——-——
=
I~~~
| I
| \%\\\\F\
100 : T =
i T
L
120 L1 l :

--— —— i . —¥—Overall average |

Figure 1



Water Supply Division

wsd home

regulations

‘s

» Critical Infrastructure
Protection Information

# Permit, Certification &
License Application Forms
& Information

# Water System Capacity
Development & DWSRF

2 Well Driller & Well
Location Program

» Source Water Protection
# Water System Operators
» Drinking Water Quality
» The TNC Handbook

» Rules and Regulations
» Staff Directory

¥ News _

} Otﬁer Links of fnterest

» Agency of Natural
Resources GIS Internet
Mapping

http://www.vermontdrinkingwater.org/cfm/WellReportviewDetails.cfm?gisid=MJ606

- des home © . doe calendar

permits

grants/loans

Well Details

Date Completed
Date Received
Driller

Well Report Number
Tag

Comments

Town

Map Cell

Tax Map

E911 Address
Subdivision

Lot Number
Owners First Name
Owners Last Name

'Purchaser First Name

Purchaser Last Name

Well Use

Well Reason

Drilling Method

Well Depth

Yield Gallons Per Minute
Yield Test Tested For Hours
Static Water Level

Over Flowing

Overburden Thickness
Casing Length

Casing Diameter

Casing Length Below Land Surface
Casing Length Exposed
Casing Material

Casing Weight

Casing Finish

Liner Length

Liner Diameter

Liner Material

Liner Weight

Grout Type

Seal Type

Diameter Drilled In Bedrock
Depth Drilled in Bedrock
Screen Make Type

Screen Material

Screen Length

Screen Diameter

i contact dee i topic index

publications

Page 1 of 2

*gitemap s

contacts

calendar

09/24/1986

10/10/1986

36 Chevalier Drilling Company Inc
606

158F

Milton
12B7

SHIRLEY &

' MADELINE MINOR

Business Establishment
New Supply
Rotary (AP)
218.00 feet
100.00

0.00

0.00 feet

0

0 feet
218.00 feet
6.00 inches
0.00 feet
0.00

0.00 Ibs/foot

Above ground, finished
0.00 feet

0.00 inches

0.00 Ibs/foot

0.00 inches
0.00 feet

0.00 feet
0.00 inches

6/4/2008



Water Supply Division

Screen Slot Size

Depth of Screen
Gravel Size Type
Casing Sealing Method
Yield Test Method

Well Development

0.000 inches
0.00 feet

Drive shoe only
Compressed air

Page 2 of 2

Not Steel Casing 0
Water Analysis 0

Well Screen 0

AW Partial 0
Unique GIS Name MJ606
Lat Degree 44

Lat Minutes 37

Lat Seconds 24.8941
Long Degree 73
Long Minutes 7

Long Seconds 33.6138

Location DeterminationMethod screen digitized

Well Type Gravel
Depth To Liner Top 0.00
Hydro Fractured 0
Hydro Fractured Resulting Flow 0.00

Well Location Submitted As A Dot On A Map N
WellMainRecordNumber StartingDepth EndingDepth WaterBearing LithologyCode Lithology

FINE BR
37154 0.00 90.00 S SAND
37154 90.00 150.00 l FINE SIL

HEAVY
37154 150.00 212.00 C CLAY
37154 212.00 218.00 G GRAVEL

If you would like search for a well or wells in a specific area the following link will rel
to the ANR GIS Internet Mapping Program.
http://www.anr.state.vt.us/site/html/maps.htm

I\
www.VermontDrinkingWater.org
VT DEC u Water Supply Division u 103 South Main Street, Old Pantry Building m Waterbury, VT 05671-0403
Telephone toll-free in VT: 800-823-6500 or call 802-241-3400  Fax: 802-241-3284

DEC home « dec calendar % contact dec & topic index » site map # search
about dec + assistance + divisions & programs & dec permits « dec regulations « dec publications
dec grants & loans « dec maps & GIS « hotline numbers « reiated links #» privacy policy » ANR home

ill0D"ﬁi.‘il'.i’i*'ﬁﬂ!'ﬁ!"i.iﬁ#U’!!l.‘!"li‘l!0IU'Q‘!'U"!l‘ﬁl?ﬂ‘ﬁ&ﬁﬁﬂ&’l#!t‘.’i”&

State of Vermont Agencies & Depts. s Access Government 24/7 #» About Vermont.Gov ¢ Privacy Policy = Ask a State
Librarian a ?
A Vermont Government Website Copyright 2004-2006 State of Vermont - All rights reserved

. #5% VERMONT gov

http://www. vermontdrinkingwater.org/cfm/WellReportviewDetails.cfm?gisid=MJ 606 6/4/2008



ATLANTIC TESTING LABORATORIES, Limited

Job # Location Milton, VT Operator
Cone # ' Hole # B-104 Date
Northerning B-104 Easting B-104 Surface Elevation
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E2- organic material B 5 - clayey silt to silty clay # 8- sand to silty sand B 11 - very stiff fine grained (*)

w3- clay 8 6 - sandy silt to clayey siit H9- sand B 12 - sand to clayey sand (%)




Job # Location
Cone # Hole #
Northerning B-110 Easting

ATLANTIC TESTING LABORATORIES, Limited

Milton, VT Operator
B-110 Date
B-110 Surface Elevation

®2- organic material |5 - clayey silt to silty clay

n3- clay B 6 - sandy silt to clayey siit

“8- sand to silty sand

H9- sand
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% 1 - sensitive fine grained W4 - silty clay to clay W7 - silty sand to sandy silt m 10 - gravelly sand to sand

H 11 - very stiff fine grained (*)
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