
APPENDIX C 

Akron Quarry Blast Reports and Locations



Figure C-1 















































































































 

 

 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Seismograph Records from the  
Lamont-Doherty Cooperative Seismographic Network (LCSN) 



E-W

CCNY - Canisius College, Buffalo, NY

~15 seconds
~100 km

{

Vertical

N-S

Notes:
- Recording of a seismic event at approximately 16:25 on 8/6/2022.
- E-W and N-S assumed to be P-waves, Vertical assumed to be S-wave.



E-W

PRNY - Ithaca

~25 seconds
~175 km

{

Vertical

N-S

Notes:
- Recording of a seismic event at approximately 16:25 on 8/6/2022.
- E-W and N-S assumed to be P-waves, Vertical assumed to be S-wave.



E-W

MCVT - Middlebury College, VT

~45 seconds
~425 km{

Vertical

N-S

Notes:
- Recording of a seismic event at approximately 16:25 on 8/6/2022.
- E-W and N-S assumed to be P-waves, Vertical assumed to be S-wave.



KSCT - Kent School CT

E-W

N-S

Vertical

~40 seconds
~400 km{

Notes:
- Recording of a seismic event at approximately 16:25 on 8/6/2022.
- E-W and N-S assumed to be P-waves, Vertical assumed to be S-wave.



 

 

 
 
 
 
 
 
 
 
 

APPENDIX E 
 

Report by John Hellert on Sinkholes near the Akron Quarry 











 

 

 
 
 
 
 
 
 
 
 

APPENDIX F 
 

Hydrographs for Residential Wells
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283 Cohocton Road Well Hydrograph

Proj. no. 22119

283 Cohocton Road Well Hydrograph

Scribner Road Project
County Line Stone
Town of Pembroke

Genesee County, New York

Z:\projects\2022\22100-22120\22119 - County Line Stone\9_0 Data Analysis\Hydrographs\Hydrographs.GRF

Source:
-Residential Well Spring 2022 Groundwater
Level Data, County Line Stone Co., Inc.,
prepared by Continental Placer Inc.



29
-S

ep
-0

3
19

-A
pr

-0
4

20
-O

ct
-0

4
11

-A
pr

-0
5

14
-O

ct
-0

5
7-

Ap
r-0

6
3-

Oc
t-0

6
10

-A
pr

-0
7

11
-O

ct
-0

7
8-

Ap
r-0

8
6-

Oc
t-0

8
16

-A
pr

-0
9

9-
Oc

t-0
9

8-
Ap

r-1
0

12
-O

ct
-1

0
6-

Ap
r-1

1
11

-O
ct

-1
1

20
-A

pr
-1

2
15

-N
ov

-1
2

15
-A

pr
-1

3
29

-O
ct

-1
3

22
-A

pr
-1

4
24

-O
ct

-1
4

21
-A

pr
-1

5
13

-O
ct

-1
5

26
-A

pr
-1

6
14

-O
ct

-1
6

17
-A

pr
-1

7
10

-O
ct

-1
7

23
-A

pr
-1

8
23

-O
ct

-1
8

19
-A

pr
-1

9
15

-O
ct

-1
9

13
-A

pr
-2

0
30

-O
ct

-2
0

20
-A

pr
-2

1
26

-O
ct

-2
1

12
-A

pr
-2

2

Measurement Date

750
755
760
765
770
775
780
785
790
795
800
805
810
815
820
825
830
835
840
845
850

W
at

er
 Le

ve
l E

le
va

tio
n 

(ft
 a

m
sl)

300 Cohocton Road Well Hydrograph

Proj. no. 22119

300 Cohocton Road Well Hydrograph

Scribner Road Project
County Line Stone
Town of Pembroke

Genesee County, New York

Z:\projects\2022\22100-22120\22119 - County Line Stone\9_0 Data Analysis\Hydrographs\Hydrographs.GRF

Source:
-Residential Well Spring 2022 Groundwater
Level Data, County Line Stone Co., Inc.,
prepared by Continental Placer Inc.
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301 Cohocton Road Well Hydrograph

Proj. no. 22119

301 Cohocton Road Well Hydrograph

Scribner Road Project
County Line Stone
Town of Pembroke

Genesee County, New York

Z:\projects\2022\22100-22120\22119 - County Line Stone\9_0 Data Analysis\Hydrographs\Hydrographs.GRF

Source:
-Residential Well Spring 2022 Groundwater
Level Data, County Line Stone Co., Inc.,
prepared by Continental Placer Inc.
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328 Cohocton Road Well Hydrograph

Proj. no. 22119

328 Cohocton Road Well Hydrograph

Scribner Road Project
County Line Stone
Town of Pembroke

Genesee County, New York

Z:\projects\2022\22100-22120\22119 - County Line Stone\9_0 Data Analysis\Hydrographs\Hydrographs.GRF

Source:
-Residential Well Spring 2022 Groundwater
Level Data, County Line Stone Co., Inc.,
prepared by Continental Placer Inc.
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390 Cohocton Road Well Hydrograph

Proj. no. 22119

390 Cohocton Road Well Hydrograph

Scribner Road Project
County Line Stone
Town of Pembroke

Genesee County, New York

Z:\projects\2022\22100-22120\22119 - County Line Stone\9_0 Data Analysis\Hydrographs\Hydrographs.GRF

Source:
-Residential Well Spring 2022 Groundwater
Level Data, County Line Stone Co., Inc.,
prepared by Continental Placer Inc.



29
-S

ep
-0

3
23

-A
pr

-0
4

18
-O

ct
-0

4
11

-A
pr

-0
5

14
-O

ct
-0

5
7-

Ap
r-0

6
3-

Oc
t-0

6
10

-A
pr

-0
7

11
-O

ct
-0

7
8-

Ap
r-0

8
6-

Oc
t-0

8
16

-A
pr

-0
9

9-
Oc

t-0
9

8-
Ap

r-1
0

12
-O

ct
-1

0
6-

Ap
r-1

1
11

-O
ct

-1
1

20
-A

pr
-1

2
15

-N
ov

-1
2

15
-A

pr
-1

3
29

-O
ct

-1
3

22
-A

pr
-1

4
24

-O
ct

-1
4

21
-A

pr
-1

5
13

-O
ct

-1
5

26
-A

pr
-1

6
14

-O
ct

-1
6

17
-A

pr
-1

7
10

-O
ct

-1
7

23
-A

pr
-1

8
23

-O
ct

-1
8

19
-A

pr
-1

9
15

-O
ct

-1
9

13
-A

pr
-2

0
30

-O
ct

-2
0

20
-A

pr
-2

1
26

-O
ct

-2
1

12
-A

pr
-2

2

Measurement Date

750
755
760
765
770
775
780
785
790
795
800
805
810
815
820
825
830
835
840
845
850

W
at

er
 Le

ve
l E

le
va

tio
n 

(ft
 a

m
sl)

472 Cohocton Road Well Hydrograph

Proj. no. 22119

472 Cohocton Road Well Hydrograph

Scribner Road Project
County Line Stone
Town of Pembroke

Genesee County, New York

Z:\projects\2022\22100-22120\22119 - County Line Stone\9_0 Data Analysis\Hydrographs\Hydrographs.GRF

Source:
-Residential Well Spring 2022 Groundwater
Level Data, County Line Stone Co., Inc.,
prepared by Continental Placer Inc.
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374 Scribner Road Well Hydrograph

Proj. no. 22119

374 Cohocton Road Well Hydrograph

Scribner Road Project
County Line Stone
Town of Pembroke

Genesee County, New York

Notes:
-No permission to collect measurements
 after Spring 2013.
Source:
-Residential Well Spring 2022 Groundwater
Level Data, County Line Stone Co., Inc.,
prepared by Continental Placer Inc.

Z:\projects\2022\22100-22120\22119 - County Line Stone\9_0 Data Analysis\Hydrographs\Hydrographs.GRF



APPENDIX G 

Water Level Data for Scribner Road  
from Norm Gardner of Clark Patterson Lee 



Well ID

Top of 

Casing 

Elevation

Total 

Depth

Depth to 

Water (Ft)

Elevation 

(Ft)

Depth to 

Water (Ft)

Elevation 

(Ft)

Depth to 

Water (Ft)

Elevation 

(Ft)

Depth to 

Water (Ft)

Elevation 

(Ft)

Depth to 

Water (Ft)

Elevation 

(Ft)

Depth to 

Water (Ft)

Elevation 

(Ft)

Depth to 

Water (Ft)

Elevation 

(Ft)

Private Well #1 839.64 96.0 30.00 809.64 29.97 809.67 29.98 809.66 29.97 809.67

Private Well #2 839.29 36.5 33.42 805.87 33.57 805.72 33.75 805.54 33.77 805.52

SB-4 836.44 29.3 14.00 822.44 14.04 822.40 14.16 822.28 12.75 823.69

USGS - Batavia 896.94 75.0 32.88 864.06 33.05 863.89 33.42 863.52 33.65 863.29

Elevation  Datum referenced to NAD83

USGS Well - USGS Groundwater Monitoring Station #425913078085501, Batavia, NY .  Provisional data

Scribner Road Water Levels

8/15/2022 8/18/2022 8/25/2022 8/31/2022



APPENDIX H 

Soil Boring Logs  SB-1 through SB-4  
provided by Norm Gardner of Clark Patterson Lee 





















APPENDIX I 

Examples of Cracks forming around Developing Sinkholes 
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Froggy Bottom, Avery Island , LA
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Retsof Mine, Cuylerville, NY



APPENDIX J 

Illustration of Pop-up Modes 
 from Ghasemi, 2021, page 4269 



Ground surface rock buckling...

Table 5 Buckling cases
database summary of data Geographic jurisdiction Cases Max. lengtha (m) Min. lengtha (m) Max. heightb (m) Min. heightb (m)

Ontario 208 3000 1.5 1.5 0.3

Quebec 51 100 2 1.5 0.01−0.025

New York* 102 – – – –

aNumber of cases with recorded buckling length is 23 and 32 for ON and QC respectively
bNumber of cases with recorded buckling height is 14 and 32 for ON and QC respectively
*There is no recorded buckling length and height for NY

surface features or an open, surface-parallel discontinuity.
Under high stress, these features can begin to buckle form-
ing what is sometimes referred to as a rock “blister.” The
process can sometimes continue to advance until a full
buckle of the detached rock slab develops. The mechanism
can be progressive forming subsequent fractures parallel to
the initial, ground-surface parallel feature. This mode of
failure is referred to here as exfoliation buckling (EXB).
Figure 11 shows an example of an exfoliation feature with
some minor buckling developing. Other well-known exam-
ples of exfoliation features can be observed at Yosemite park
and other locations where they sometimes form “exfoliation
domes,” such as the Twain Harte Dome. These features have
also been attributed to thermal loading (cyclic), ice jacking
freeze thaw cycles, chemical weathering (oxidation), and
the release of “locked-in” residual stress (Holzhausen and
Johnson 1979; Savage 1978).

Brittle failure mechanisms in rock has been a focus of
attention for rock engineering researchers for many decades.
Predicting the onset of brittle spalling, and in the extreme,
rock bursting, is an important safety and operations issue
for underground mining. This topic has received much less
attention with respect to near-surface engineering projects.
The formation and propagation of brittle spalling fractures
has been associated with the crack initiation threshold
observed in laboratory compression testing (Martin 1997).
This threshold typically corresponds to a compressive stress
level (deviatoric: σ1 − σ3) somewhere between 1/3 and 2/3
of σc (Hoek and Martin 2014).

Currently, the primary means of evaluating brittle fail-
ure potential is by comparing elastic stress analysis pre-
dictions obtained from continuum numerical modelling to
crack initiation threshold. An example of this approach
for underground excavation is presented by Martin and

Fig. 10 Buckling failure mode summary and classification chart based on failure modes observed in the field



APPENDIX K 

Location of Pop-ups along the Clarendon-Linden Fault System 
from Fakundiny et al., 1978, page 171 





 

 

 
 
 
 
 
 
 
 
 

APPENDIX L 
 

Documentation of Pop-ups from Wallach, 1993, pages 68, 71 and 73 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



68 QUATERNARY PROCEEDINGS

Neotectonic frameworkin northern Quebec, Canada (Lamontagne, personal
communication; Adams et al. 1991 a, 1991 b, 1992a, 1992b).
Unfortunately such fault scarps in eastern North America are
either very rare, or have not been recogn ized for what they are
during the normal course of geological mapping. Other surficial
geological indicators of paleoseismicity are liquefaction
features, such as those documented in the region of the
Saguenay, Quebec earthquake (Tuttle et al. 1990), near the
M",5.0-5.5, Newburyport, Massachusetts earthquake (Tuttle &
Seeber 1991), and in the vicinity of the mb=7.0, Charleston,
South Carolina earthquake (Amick & Gelinas 1991). At the
present time, though, unless there is some very obvious
indicator at the surface, recognition of various liquefaction
features usually requires trenching in areas of documented,
major earthquakes. However, there are other features which
are more readily accessible, easily recognized and indicate
geologically recent movement, such as offset boreholes and
pop-ups. The latter are the subject of this paper, but before
discussing their potential usefulness in assessingseismic hazard
in eastern North America it is necessary to establish the
neotectonic framework as manifested by stress conditions,
seismicity and neotectonic structures.

Stress conditions

Stressconditions have been measured throughout many parts
of eastern North America by several different researchers,
examples of which are summarized here to help set the current
tectonic framework. Around Lake Ontario, one of the five
Great Lakes of North America, the maximum principal stress
is oriented generally east-northeast (Lindner 1985). However,
trends of 310°,325°, and 350° were measured at depths of 8
to 22 m in western New York State, adjacenttothe lake (Dames
& Moore 1973; 1974a). On the north shore of western Lake
Ontario, about 30 km east of metropol itan Toronto, stresstests
were conducted in both Ordovician sedimentary rocks and
Precambrian gneiss in a single borehole 303 m deep (Haimson
& Lee 1980). In the sedimentary sequence the orientation of
the maximum horizontal compressive stress,designated by the
authors as (JHmax' ranges from 070°, at a depth of 74.7 rn, to
032°, at a depth of 207.4 m. In the underlying Precambrian
basement, through a depth interval from 228 to 299.5 m, (JHmax

orientations of 021 °,025° and 024° were measured.

Quebec

-500
Ontario

Iowa
Legen

6. POP-UpLocations

o Earthquake Locations~4.5
" Approximate southern

, limit of the exposed
'. Canadian Shield

'. Approximate western
., limit of the Folded

-, Appalachians

o, 300 km

I

Figure 1. Distribution of pop-ups and earthquakes. The symbols are emphasized where the two co-exist. The numbers 1-5 refer to locations where
offset boreholes were recognized (please see text). C-Cornwall, CH-Charlevoix, L-Leroy, M-Miramichi, Mtl-Montreal, Sa-Saguenay, Sh-Sharpsburg,
NM-New Madrid. The Ungava, Grand Banks and Charleston earthquakes are respectively north, east and south.of the map area. (Sources of
earthquake locations: Smith 1962. 1966; Kim & Smith 1980; Burke 1984; Bollinger & Sibo11985; Weston Geophysical 1986;Johnston & Nava 1987;
Du Berger et al. 1991)



POP-UPS AS GEOLOGICAL INDICATORS OF EARTHQUAKE-PRONE AREAS

-
71

A

B

c

Figure 3. Open field pop-ups. (A) In sandstone in the 1000 Islands Region, just east of the eastern end of Lake Ontario. Upper surface is glacially
striated thus this structure is clearly post-glacial in age. (B) and (C) Both are in limestone and located in southern Ontario, Canada. The change in
lithology across the hinge in (C) is due to the presence of a normal fault inferred to pre-date, and serve as a zone of stress concentration for the
development of, the pop-up.
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Figure 4. Examples of pop-ups which have formed in quarries. (A) This structure is located just northwest of the western edge of Lake Ontario
(Canada) and is composed of segments oriented 020°, in the background, and 055°, in the foreground. Surficial relief is just under 2 m. (B) Located
in metropolitan Quebec City (Canada), this structure shows two segments which, from foreground to background respectively, are oriented OOSoand
328°. (C) This pop-up is located near Niagara Falls, New York (USA) and is oriented 007°.



APPENDIX M 

Photographs of Open Field Pop-Up by Mr. Tom Harmon of CLS 
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