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Figure 1. Map showing site numbers and locations (red circles): site 1: roadway crossing stream, Lee, 
New Hampshire; site 2: roadway crossing rail trail, Troy, New Hampshire; site 3: carpool and bus stop 
parking, New London, New Hampshire; and site 4: railroad adjacent to slope failure, Canterbury, New 
Hampshire.
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Figure 2. Charts showing passive seismic horizontal-to-vertical spectral ratio (HVSR) data quality 
indicators, (A) resonance frequency peak quality using a categorical rating system from 1 (worst) to 5
(best), and (B) standard deviation from horizontal-to-vertical spectral ratio measurement versus distance 
from nearest roadway and (C) coupling material verses horizontal-to-vertical spectral ratio measurement 
standard deviation. 

 
 

C



10 

Table 1. Depth to bedrock from borings and shear-wave velocities computed from maximum horizontal-
to-vertical spectral ratio by site and material. [ft, feet; vs, shear wave velocity; ft/s, feet per second; f0,
resonance frequency peak; hertz, Hz]

Site Boring Bedrock 
depth from 
boring, in ft

Shear-wave 
velocity (vs)
(ft/s) 

Maximum
f0 Hz

F0 standard 
deviation in
Hz

Mean
site vs
(ft/s)

Overburden lithologic 
summary

roadway 
crossing 
stream

B01 50.9 1198 5.91 1.3 1148 fill, alluvium, marine, and till
B02 45.6 1027 5.63 0.3 fill, alluvium, marine, and till
B03 25.3 1096 8.06 0.1 fill, alluvium, and till
B04 36.5 1263 8.66 0.29 fill, alluvium, and till

roadway 
crossing 
rail trail 

B03 92.0 1611 4.38 0.73 1628 glacial outwash and 
lacustrine

B02 99.5 1656 4.16 0.37 glacial outwash and some 
lacustrine

B01 102 1530 3.75 0.46 glacial outwash and some 
lacustrine

B04 94.0 1715 4.56 0.82 glacial outwash, lacustrine, 
and some till

carpool 
and bus 
stop 
parking

B-08 15.1 879 14.6 1.54 984 fill and till 
B-04 14.8 1322 22.3 2.21 till
B-06 14.4 722 12.4 0.04 fill and till 
B-02 8.86 912 25.3 0.61 glacial outwash and till
B07 20.8 1014 12.2 0.10 fill and till 
B11 5.50 767 34.9 6.80 silt and till
B13 5.00 399* 19.9 0.48 silt and till
B10 7.50 1219 40.6 11.3 silt and till
B03 7.70 1034 33.6 0.35 glacial outwash and till

railroad 
adjacent 
to slope 
failure 

TW-
103

179 1211 1.77 0.03 1211 stream terrace, glacial lake, 
some till

*outlier not used in mean calculation
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Table 2. Apparent conductivity summary statistics in millisiemens per meter (mS/m) from the 
electromagnetic induction surveys by site. 

Site N
Rows

Mean depth of 
Investigation 
(DOI, feet)

Apparent Conductivity in mS/m

Mean Median Max Interquartile 
Range

25th

Percentile
roadway 
crossing rail 
trail*

2877 12.59 13.50 7.6 424.8 10.4 3.6

roadway 
crossing stream*

2230 18.39 8.35 7.1 215.3 7.4 3.7

roadway 
crossing 
stream**

13413 14.92 18.02 7.50 8608 7.28 3.96

railroad adjacent 
to slope failure*

2786 19.53 5.99 3.8 102.5 3.7 2.2

carpool and bus 
stop parking 
expansion site**

32609 10.91 28.31 7.14 31065 11.75 3.18
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Figure 3. Electromagnetic induction survey results from the A-A’ cross section at site 1, roadway 
crossing stream, in Lee, New Hampshire, showing (A) a map of apparent electrical conductivity (EC) from 
the multiple-frequency instrument 47,970 Hz band; (B) a map of apparent conductivity from the multiple-
coil-spacing instrument (4-m-spaced horizontal coplanar coils); (C) profiles of inverted electrical 
conductivity from the multiple-frequency instrument with borings and the bedrock surface from passive 
seismic horizontal-to-vertical spectral ratio results; and (D) profiles of inverted electrical conductivity from 
the multiple-coil-spacing instrument with borings and the bedrock surface from passive seismic horizontal-
to-vertical spectral ratio results. White circles with labels on panels (A) and (B) correspond to borings on 
panels (C) and (D).
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Figure 4. Passive seismic horizontal-to-vertical spectral ratio measurement results from the A-A’ cross 
section at site 2, roadway crossing rail trail, Troy, New Hampshire, showing (A) a map of measurement 
locations and (B) a cross section of bedrock surface and land surface.
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Figure 5. Electromagnetic induction survey results from the multiple-coil spacing instrument from the B-
B’ and C-C’ cross sections at site 2, roadway crossing rail trail in Troy, NH, showing (A) a map of apparent 
electrical conductivity from the 4-m-spaced horizontal coplanar coils with cross section and boring locations 
shown with white circles and (B) and (C) profiles of electrical conductivity from inverted frequency domain 
electromagnetic induction data demarcated in (A). Black dots on profiles show estimated depth to bedrock
from passive seismic horizontal-to-vertical spectral ratio measurements.
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Figure 6. Map of the bedrock surface elevation calculated from passive seismic horizontal-to-vertical 
spectral ratio measurements at the carpool and bus stop parking site.
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Figure 7. Electrical conductivity (EC) from electromagnetic induction survey results from the multiple-
frequency instrument from the B-B’ and C-C’ cross sections at site 3, carpool and bus stop parking, New 
London, New Hampshire, showing (A) map of apparent electrical conductivity from the 47,970 Hz band and
cross section locations. The white circles show boring locations. (B) and (C) show cross sections
demarcated in (A) of inverted electrical conductivity with the bedrock surface from passive seismic 
horizontal-to-vertical spectral ratio results shown with black dots and borings identified.
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Figure 8. Boring logs and passive seismic horizontal-to-vertical spectral ratio measurement results from 
the A-A’, B-B’, and C-C’ cross sections at site 4, railroad adjacent to slope failure, Canterbury, New 
Hampshire, showing (A) lithologic logs, (B) boring location map, (C) cross sections of the bedrock surface 
and land surface, and (D) map of interpolated bedrock surface elevation from passive seismic horizontal-to-
vertical spectral ratio measurements.
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Figure 9. Multiple-frequency electromagnetic induction instrument and ground-penetrating radar survey 
results from the B-B’ cross section at site 4, railroad adjacent to slope failure Canterbury, New Hampshire,
showing (A) map of apparent electrical conductivity (EC) from the 4-m-spaced horizontal coplanar coils and
cross section locations, (B) cross section of inverted electrical conductivity, and (C) ground-penetrating 
radar survey results.

(A) 
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Figure 10. Multiple-frequency electromagnetic induction instrument and ground-penetrating radar survey 
results from the C-C’ cross section at site 4, railroad adjacent to slope failure Canterbury, New Hampshire,
showing (A) map of apparent electrical conductivity (EC) from the 4-m-spaced horizontal coplanar coils and
cross section locations, (B) cross section of inverted electrical conductivity, and (C) ground-penetrating 
radar survey results.

Figure 2. Ground penetrating radar results at site 4, railroad adjacent to slope failure Canterbury, New 
Hampshire, showing (A) map of survey and boring locations, (B) B-B’ cross section, and (C) C-C’ cross 
section.  Different colored arrows indicate multiple reflectors that were observed.  Materials described by 
boring logs and their depths are indicated along this profile.



 

 

21 

 



 

 

22 



 

 

23 

 



 

 

24 




