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Washington, DC 20555

2 The NRC/GPO Sales Program, U.S. Nuclear Regulatory Commission,
Washington, DC 20555

3. The National Technical Information Service, Springfield, VA 22161
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Referenced documents available for inspection and copying for a fee from the NRC Public Docu
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Licensee Event Reports. vendor reports and correspondence; Commission papers; and spplicant and
licensee documents and correspondence,
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Federal Regulations, and Nuclear Regulatory Commission Issuances.
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Figure 10. Scale drawings of the north and south walls of
Research Trench 2, modified from Dana, and others
(1978) , to emphasize the form of the coarse-grained
units.

Figure 1l. Scale drawings of successive floors of
Research Trench 2, modified from Dana, and others
(1978), to emphasize the form of the coarse-grained

units.

Figure 12. North-south cross-section parallel with the
axis of NYS-licensed burial trench 8, showing zones
containing layers, usually distorted or disrupted, of
silt, sand or gravel.

Figure 13. Textural Class Plot of Gravel Samples from the
North Plateau Surficial Gravel.

Figure 14. Plot of Gravel and Sand-Silt-Clay for till
samples obtained from the area of the WNYNSC.

Figure 15, Plot of Gravel-Sand-Mud for till samples
obtained from the area of the WNYNSC.

Figure 16. Map of a Portion of the WNYNSC illustrating
locations for the seismic and resistivity survey.

Figure 17. Plot of total weekly precipitation from May
1981 through May 1982,

Figure 18. Plot of snowfall and runoff for April 1982
Snow survey.

Figure 19. Survey map of the North Trench Landslide.
Figure 20. Survey map of the Connoisarauley Landslide,

Figure 21. Symbols for graphic columns. Densities
represent different proportions of each grain size
class, from pure (density 1) to rare (density 6).
These are combined to represent various combinations
of grain sizes.

Figure 22, Examples of translations from standardized
logs, through a simple code, to the form used in the
graphic columns.

Figure 23. Graph of grain size distributions for Group 1
of the surficial gravel samples.

Figure 24. Graph of the grain size distributions for
Group 2 of the surficial gravel samples.
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analysis is also the basis of a new, uniform,
classification scheme. The entire stratigraphic section,
particularly near the bedrock contact, will be examined
in detail in the final report following the completion of
the Deep Drilling Project.

The geomorphic studies focused on slope stability.
Landsliding rates were measured in two locations and the
site was classified as to areas of potential mass
movement . Two additional projects, a study of stream
erosion in Buttermilk Creek, and a study of the erosional
history of the Cattaraugus Creek drainage basin, are
underway.

1.2 Future Studies

The third and final year of this study will complete
the analyses of the data collected during the first two
years, as well as that collected since 1975 as part of
earlier studies by the NYSGS. This will provide a basis
for predictions regarding the geologic integrity of the
burial areas and recommendations for the long term
maintenance of the WNYNSC.
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ing and Excavations

s drilled in this area for scientific

Ir posSes e )i »f the initial site evaluation that
receded construction of he reprocessing plant and waste
sposal sit These ar jesignated on Plate 1 by "DH"
wed by a number ' 11 holes"), which were ogged
cores, and "PAH" followed by a number ("power auger

) 5 hich were 10 »d from auger cuttings. These

were drilled in 1961 and 1962 and were logged by

New York State Department of Public Works (succeeded
the De ment of Transportation). Some of the logs
companied a repor by Johnson (1961), and maps showing
] ) vf the holes appear in many early reporkts
Services Inc., the first site operator.

and most of the PAH holes are

3
>

43 holes for NFS, in the
plant, from 1962 through
indicated by numbers.

ore than 20 m (65 ft) deep,
ed than those from
and logs appear 1N

and all are



















the sand unit overlying the pinched-out edge of the
lacustrine unit, which extends as far west as the center
of the plant.

As can be seen in these cross-sections, other sandy
and gravelly bodies have been encountered in several
holes, but are shown as lenses or pods within the Lavery
till. The keys used for correlation of the main sandy
unit are its thickness of up to 50 ft (15 m), and
position beneath the Lavery till and on top of the
sequence of coherent lacustrine beds. The lacustrine
unit appears to pinch out west of the plant at an
elevation of 1350 ft (410 m), and the sandy unit above it
pinches out against bedrock in nearly the same location.
At that point the overlying Lavery till is less than 50
ft (15 m) thick. The lacustrine unit thickens eastward
as the depth to bedrock increases, and there is also
substantial relief on the surface upon which the sandy
unit was deposited. The thickness of the sandy unit does
not appear to show a systematic increase, and is in fact
quite variable in both thickness and elevation. Figure 3
shows stratigraphic columns for D&M B-1 through B-S5, a
set of five deep holes north of the NYS-licensed burial
trenches. Within this circle of 300 ft (100 m) diameter
the elevation of the top of the sandy unit varies from
below 1265 ft (385 m) to above 1318 ft (400 m) and the
thickness and character of the unit vary from 15 ft (5 m)
of sand or silty sand t~ less than 3 ft (1 m) of gravel.
There may also be an add.tional coarse horizon within or
below the lacustrine material in some of the holes, but
not of any substantial thickness.

LaFleur (1979) described the main sandy unit as
including a series of kame deltas deposited on the
margins of a post-or-late Kent proglacial lake or lakes.
The fact that the coarser raterials generally do not
interfinger on a large scale with the lacustrine clays
and silts but usually lie on top of them suggests that in
the plant and burial areas the kame deltas prograded out
into the lake or lakes through time, possibly as the
water level decreased so that coarse clastics no longer
dropped to the bottom close to the sides of the valley.
Part of the variation in thickness and elevation of the
sand unit would be the logical result of its origin as an
aggregation of individual deltas, and accumulations of
debris derived from melting of large blocks of ice left
in front of the retreating glacier. The unit is probably
not a simple blanket of uniform thickness but rather a
group of overlapping wedges. Another source of variation
in the thickness of the sandy unit would be later
erosinn, LaFleur (1979) inferred that fluvial erosion
took place in this area during the Erie Interstade,
leading to local deposition of channel-fill gravels on
top of the kame deltas, and possible removal of some ot

10
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elevation of 1314 feet (400 meters). This places it more
than 36 feet (11 meters) below the bottom of the
NYS-licensed trenches and 16.5 ft (5 m) below the bottom
of the NRC-licensed pits.

The cross-sections in Figures 4 and 5 are in obvious
conflict with the cross-sections from the 1962 NFS
report, so we re-examined the earlier cross-sections and
the 1logs on which they were based. We redrew the
cross-sections from the logs, keeping in mind the
stratigraphy that has since been developed for the area
from surface exposures. This stratiygyraphy has been seen
in several of the deeper holes that have been drilled
since 1962, The comparisons are shown in Plate 2, and
the logs, converted to standardized form, are included in
Appendix A. The original cross-sections are not
supported in detail by the original 1logs at several
points and the cross-sections appear to have an excess of
artistic license. The simple "layer-cake" stratigraphy
implied by those cross-sections is not compatible with
what is now known about the Pleistocene geologic history
of the area, and is not supported by the results of later
drilling.

15
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Another relatively coarse~-grained zone was
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of the NYS-licensed burial area. 1In this case

the material 1s 1n layers a few centimeters thick rather
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conducted in October 1981, before the first snowfall, and

subsequent traverses were run after snowmelt up until

Tune 1982. Seismic traverse lines were chosen so as +o
)btain coverage of the North Plateau and adiacent areas

where the gravel overlays the till (Figure ) raverse

1 11

ines intersect drill holes, where the subsurface

lithologies are known, to provide correlation with the

stra jraphic sequence. The seismic survey data and the
i . .

irface 1lithologic data have é hiagh degree of
ment,

A  Huntec FS-3 portable seismograph with 1 paper
out, in the form of a time-distance plot, was used.
tration of the soundings is approximately 60 ft (18.3
The impulse source consisted of i
hammer impacting on a one inch 5

L )

Xxte2n pound

om) »‘,-\;-.'.,
) 1LCK

i
plate. Shot points were spaced : 0 ft
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length. First arrivals times
program (Mooney, 1973)
correction and cs ulates velocities
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1 and the continuous measurements of snow depth at that
location, the water equivalent of the Snow was
calculated. For the NPl draiinage the average snow depth
was equivalent to 0.86 inches (2.2 cm) of rain, and to
0.57 inches (2.2 cm) for the NP3 average snow depth.

Using this water equivalent and the total basin area, a
total of 24,000 cubic feet (580 cubic meters) of water
fell in the NPl dra’ nage basin and 23,360 cubic feet
(6¢ cubic meters) in the NP3 drainage. To find the
total discharge from the two basins for this storm, the
total runoff measured at each station was calculated.

Between April 9, the date of the lowest discharge for

both stations, and April 13, the date of maximum
discharge for NPl, the total runoff was calculated by
approximating the ares under the discharge curve. For

NP1l the total runoff measured was 23,250 cubic feet (660
cubic meters). The same calculations for NP3, for April

9 to 14 , indicates a total of 32,230 cubic feet (910
cubic meters) of runoff as the result of the storm. The
calculations for NPl show a markedly good correlation
between total precipitation and total runoff. The

calculations for NP3 do not agree as well but indicate a
51 X relationship.

The agreement between the amounts of precipitation
and total runoff prompted a further 1look into this

relationship. To check the wvalidity of these
calculations, a imiliar set of calculations was
performed for

between June 19-23, 1981. This interval was chosen for
two reasons: First, it was in the summer when the
effects of evapotranspiration should be at a peak, and,
second, on June 21 and 22 there was a large storm but no
precipitation for the two days before and after. The
calculations show that the NPl basin received
approximately 53,290 cubic fee: (1500 cubic meters) of
water during that storm and, using the USGS gage
records, the discharge totalled 18,400 cubic feet 520
~ubic meters). For NP3 a similiar difference between
rainfall and runoff occurred: approximately 50,600 cubic
feet 143 cubic meters) of water fell and 14,960 cubic
feet 42 cubic meters) was recorded as runoff.
Examining the income to outgo ratios for the North
Plateau as a whole, the summer ratio 1indicates that
approximately ~ne-third of the water that falls in this
t, while in the winter the ratio of income to
JO is close to one, indicating that all of the
snowmelt runs off through the stream stations. These
jata sets indicate that the stream monitoring program on
the North Plateau provides the capability to quantify the

5
the rainfall and runoff that occurred
-2

£

area runs of

+

ait
yUu o

water balance of this area. The seasonal difference 1N
the 1income to outgo ratios may indicate a low storage

apacit for jroundwater in the North Plateau )¢ the
effect ) £ frozen jround on snowmelt, It could also




indicate that evapotranspiration may be a major pathway

for water movement away from this area. The

nvestigations of this relationship between water income

and runoff will be explored in greater detail as data
: nu

analysis conti

e
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A.3 Construction of Stratic
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depth: 11.96 m, 39.24 ft
surface 422.22 m, 1385.
no samples

ith gravel/pebbles
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DM 2 (plant)
deptnh: 23.47 m, 77.0 ft

surface 423.77 m, 1350.38 ft
clay, with organic material/soil
brown

423.46
gravel /pebbles, with sand
brownisn gray

420.41
clay, with silt, with gravel/pebbles; brownish gray

408.53
clay, with silt;
with gravel/pebbles; with rare sand
brownish gray

407.31
gravel /pebbles, with sand

407.00
clay, with silt, with gravel/pebbles
brownish gray

400.30 bottom






DM 4 (plant)
depth: 8.23 m, 27.0 ft

surface 422.46 m, 1386.10 ft
silt and sand and gravel/pebbles
brown and gray
mottled

420.02
clay, with silt, with gravel/pebbles
brownish agray

414.23 bottom

249












DM 8 (plant)
depth 12.80 m, 42 ft

depth 12.80 m, 4, 1396.99 ft
surface 425.69 m, 1396.99 ft
silt and sand and gravel/pebbles
and angular rock fragments

brown

422.34
clay, with silt, with gravel/pebbles

412.89 bottom






DM 10 (plant)
depth 8.24 m, 27 ft

surface 424.79 m, 1393,73 ft
silt and sandand gravel/pebbles
and angular rock fragments
brown

421.13

clay, with silt, with gravel/pebbles
brownish gray

416.55 bottom

N

wn



DM 12 (plant)
depth: 24.99 m, 82 ft

surface 423.61 m, 1389.88 ft
organic material/soil and clay, with silt
grayish brown

422.55

clay and silt and sand, with gravel/pebbles
brown

416.28

clay, with silt, with gravel/pebbles
and angular rock fragments
brownish gray

414.17

clay, with silt; with rare gravel/pebbles
and angular rock fragments

398.62 bottom

256



DM 15 (plant)
depth : 8.22 m, 27 ft

surface 420.05 m, 1378.2 ft
organic material/soil and silt with clay;
with rare gravel/pebbles
brown

419.83

silt, with clay; with rare gravel/pebbles
brown

417.92

clay, with silt; with rare gravel/pebbles
grayish brown

411.83 bottom






DM 17 (plant)
depth: 12.80 m, 42 ft

surface 428.73 m, 1406.67 ft
organic material/soil and silt, with clay,
with gravel/pebbles
brown

428.63

silt, with clay, with gravel/pebbles
brown

427.82
clay and silt and sand and gravel/pebbles
and angular rock fragments
brown

423.70

clay, with silt; with layers of gravel/pebbles
brownish gray

421.42

clay and silt and sand and gravel/pebbles
brown

419.13
clay, with silt; with layers of gravel/pebbles
brownish gray

15.93 bottom

259



DM 18 (plant)
depth: 20.42 m, 67 ft

surface 430,87 m, 1413.69 ft
organic material/soil and silt, with clay
brown

430.80
silt, with clay
brown

429.96
clay and silt and sand, with gravel/pebbles
brown

424.32
clay, with silt, with gravel/pebbles
and angular rock fragments
brownish gray

423,25

clay, with silt; with rare gravel/pebbles
brownish gray

418.38
clay, with silt, with gravel /pebbles;
with rare fine sand
brownish gray

411.67

clay and silt and sand and anqular rock fragments

green

410.45 bottom

260



DM 19 (plant)
depth: 15.84 m, 52 ft

surface 431.51 m, 1415.8 ft
organic material/soil and silt, with clay
brown

431.36
silt, with clay
brown

430.91

clay and silt and sand and gravel/pebbles
and angular rock fragments
brown

427.71
clay, with silt, with rare sand
brownish gray

420.39
clay and silt and sand and gravel/pebbles
gray

419.32
clay, with silt, with gravel/pebbles
gray

418.56
clay and silt and sand and gravel/pebbles
gray

415.67 bottom

261
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DM 20 (pliant)
depth 24.99 m, 82 f¢t

surface 430.83 m, 1413.56 ft
organic material/soil and silt and sand and
gravel /pebbles and angular rock fragments
brown

430.76
gilt and =sand and gravel/pebbles and angular rock
fragments
brown

429.31

gravel/pebbles and angular rock fragments, with silt
sand
brown

424.28
sand; with rare fine gravel/pebbles
brown

423.67

clay, with silt; with rare sand and fine gravel/pebb
brownish gray

420.16
clay, with silt; witn rare sand and
fine gravel/pebbles; with rare layers of fine sand
brownish gray

418.95
clay, with silt; with rare sand and fine gravel/pebb
brownish gray

416.81
silt and sand and gravel/pebbles, with clay
brownish gray

415.59
silt and gravel/pebbles, with clay
brownish gray

413.15
clay and silt and sand and gravel/pebbles
and angular rock fragments
greenish gray

409.19
clay and silt and sand and fine gravel/pebbles,
with angular rock fragments
greenish gray

405.84 bottom



DM 21 (plant)
depth 24.38 m, 80 ft

surface 432.03m, 1417.5 ft
organic material/soil and silt and fine sand;
with rare gravel/pebbles and angular rock fragments
dark brown

431.88
silt and fine sand; with rare gravel/pebbles

and angula: rock fragments
dark brown

431.73
clay and silt and sand and gravel/pebbles
and angular rock fragments
brown

430.20
gravel/pebbles and angular rock fragments,
with clay and silt and sand
brown

425.63
clay, with silt; with layers of gravel/pebbles

brownish gray

423.19
clay, with silt; with layers of fine sand with silt;

with rare fine gravel/pebbles
brownish gray

421.67
clay, with silt; with rare fine gravel/pebbles

brownish gray

420.15
clay, with silt
brownish gray

417.10
clay, with silt; with rare fine gravel/pebbles

brownish gray

415.57
clay, with silt, with gravel/pebbles
brownish gray

414.36
clay and silt and sand and gravel/pebbles
and angular rock fragments
greenish gray

()






DM 22 (plant)

surface 430.34 m, 1411.96 it
organic material/soil and silt and flne sand;
with rare gravel/pebbles
dark brown

430.19

silt and fine sand; with rare gravel/pebbles
dark brown

429.89
clay and silt and sand and gravel/pebbles
and angular rock fragments
brown

423.03

clay, with silt, with gravel/pebbles
brownish gray

421.20

clay and gravel/pebbles, with silt
brownish gray

419.98

clay, with silt, with gravel/pebbles
brownish gray

418.85
418,85

clay, with silt; with rare gravel/pebbles
brownish gray

413.88

clay, with silt, with gravel/pebbles
brownish gray

410.23

clay and silt and sand and gravel/pebbles
and angular rock fragments
greenish gray

408.40
bedr ock

407.79 bottom

265










DM 25 (plant)
depth: 22.55 m, 73.5 ft

surface 430,.52m, 1412.55 ft
organic material/soil and clay and silt and fine sand
with rare gravel/pebbles
dark brown

430.45
clay and silt and fine sand; with rare gravel/pebbles
dark brown

430.37
clay and silt and sand and gravel/pebbles
and angular rock fragments
brown

428.24
gravel/pebbles and angular rock fragments,
with clay and silt and sand
brown

405.65
clay and silt and sand
brown

425,04
clay, with silt; with rare fine gravel/pebbles
brownish gray

424,23
fine sand, with clay
brown

423.36
clay, with silt, with fine gravel/pebbles
brownish gray

423.21
clay, with silt and sand and gravel/pebbles
brownish gray

420.62
clay, with silt, with sand and gravel/pebbles
brownish gray

415.29
clay and gravel/pebbles, with silt and sand
brownish gray

414.98
clay and silt and sand and gravel/pebbles

268
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DM 33
depth: 20.88 m, 68.5 ft

surface 432.67 m, 1419.58 ft

silt, with clay and fine to coarse sand, with fine to

coarse gravel/pebbles
brown

428.10
clay with silt; with rare fine to ccarse sand
gray

419.26

clay, with silt and fine to coarse sand, with fine
gravel/pebbles

gray
some cobbles

416.67

clay, with silt, with fine to medium sand and
gravel/pebbles

gray

412.86
clay, with silt; with rare sand and gravel/pebbles
gray

411.94
bedrock
gray
shale

411.79 bottom

277












DM 37
depth: 25.75 m, 84.5 ft

surfaced433.19 m, 1421.3 ft

fine to coarse gravel/pebbles, with fine to coarse sand;
with rare silt, with clay
brown

422.68
clay, with silt; with rare fine to coarse sand
gray

417.04

silt, with clay, with angular rock fragments
gray
fragments of weathered shale

415.51
bedrock
gray and light blue gray
shale and dolomitic limestone

407.44 bottom

281



DM 38
depth: 6.25 m, 20. ft

surface 437.06 m, 1434.0 ft
silt, with clay and fine to coarse gravel/pebbles; wi
rare fine to coarse sand
brown

434.62
fine to coarse sand and gravel/pebbles, with clay, wi
silt
gray

430.81 bottom



DM 39
depth: 21.49 m, 70.5 ft

surface 431.30 m, 1415.1 ft

silt, with clay and fine to coarse gravel/pebbles; with
rare fine to coarse sand
Brown

426.88

clay, with silt, with rare fine to coarse sand and fine
gravel /pebbles

gray

425.21
fine to coarse sand, with silt, with fine to
coarse gravel/pebbles
brown

423.68
fine to coarse sand, with silt, with
gravel/pebbles
brown

422,62
clay, with silt, with fine to coarse
fine to coarse gravel/pebbles

gray

414.84
fine to coarse sand, with silt, with
gravel/pebbles
gray

413.47

clay, with silt and fine to coarse gravel/pebbles; with
rar= fine to coarse sand

gray

411.19

silt, with clay and fine to coarse gravel/pebbles; with
rare fine to coarse sand and angular rock fragments
gray

with weathered shale

409,97
bedrock

gray
weathered shale

409.81 bottom




393.17
clay, with silt and fine to co-~rse sand; with rare f
to coarse aravel/pebbles
gray
some ccbbles

392.41
silt, with clay and sand and fine to coarse
gravel/pebbles, with angular rock fragments
gray
shale fragments

390.89
bedrock
gray and light blue gray
shale and dolomitic limestone

388.60 bottom

284






DM 41

depth: 11.12 m, 36.5 ft

surface 436.57 m, 1432.4 ft
silt, with clay and fine to coarse gravel/pebbles,
fine to coarse sand
brown

433,53

clay, with silt; with rare fire to coarse sand and
gravel/pebbles

gray

432,15
silt, with clay;
with sand and fine to coarse gravel/pebbles
gray

430.17
bedrock
gray
shale, some limestone

425.45 bottom

286






DM 43
depth: 16.46 m, 4.0 ft

surface 437.52 m, 1435.5 f¢t
silt, with clay; and fine to coarse gravel/pebbles,
fine to coarse sand
brown

432.95
clay, with silt; with rare fine to coarse sand and
gravel/pebbles
gray

428.83
silt and fine coarse sand; with rare fine gravel/pe
gray

425.33
silt and fine to coarse sand; with rare fine
gravel/pebbles and angular rock fragments
gray
shale fragments

422.89
angular rock fragments
gray
shale and limestone

421.06 bottom

288



DH-3
depth: 22.12 m, 72.58 ft

surface426.21 m, 1398.40 ft
angular rock fragments, with silt and sand
yeliow brown
wet, compact

423.16
angular rock fragments, with silt and sand
gray

422.25
silt; with rare clay and gravel/pebbles
gray
dry, hard .

417.68

fine gravel/pebbles, with silt; with rare clay and
coarse sand

gray

wet, compact

412.19
silt; with rare clay and sand and fine gravel/pebbles
gray
wet, medium

410.06
fine gravel/pebbles; with rare to some clay and silt and
coarse sand
gray
wet, compact

408.99
sand, with silt; with rare to some gravel/pebbles
gray
wet, firm

407.31
gravel/pebbles and angular rock fragments, with silt;
with rare clay
compact

406.45
bedrock

404.09 bottom

289






DH-7
depth: 55.32 m, 181.50 ft

surface 422.18 m, 1385.17 ft
silt; with rare clay
medium brown gray
hard

419.74
silt with clay; with rare gravel/pebbles
gray
medium and plastic

at 408.46
soft and plastic

397.80

silt, with sand and angular rock fragments
very hard

396.27

sand, with silt and gravel/pebbles
brown
very compact

390.18

silt with fine sand; with rare fine gravel/pebbles
brown
very hard

381.95
silt with clay; with rare gravel/pebbles
gray
medium and plastic

at 370.37
hard

366.86 bottom
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DH-13

depth: 9.60 m, 31.50 ft

surface 418.06 m, 1371.66 ft
sand; with rare siit and fine gravel /pebbles
brown
firm

415,32
silt; with raie clay and fine gravel /pebbles
gray
hard

412.58
silt, with sand and fine gravel/pebbles; with rare

gray
medium

411.36
silt; with rare to some clay and fine gravel/pebble
Jray
medium

410.44
fine gravel/pebbles, with silt and sand; with rare
gray
€irm

408.46 bottom

292






PAH-4
depth: 8.07 m, 26.50 ft

surface 421.06 m, 1381.51 f¢t
silt; with rare clay and fine gravel
yellow brown
hard, mottled

418.63
silt, with clay; with rare fine gravel
gray
medium, plastic

414.36
silt; with rare clay; with rare layers of fine san
gray
medium

412.99 bottom

294
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PAH-5
depth: 9.60 m, 3).5C ft

surface 422.27 m, 1385.48 f{t
silt; with rare clay ani gravel/pebbles
yellow brown
dry, medium ctiffness

420.44
silt and fine sand; with rare clay

vellow brown
medium moisture and stiffness

419.23
gilt: with rare clay and fine gravel/pebbles

gray
medium moisture and ttiffness

416.18
silt, with sand
gray
wet, medium to firm

414.65
silt, with clay; with rare fine gravel
gray
wet, medium and plastic
413.74
silt, with fine sand; with rare clay and angular rock
fragments
gray

wet, medium stiffriess

412.67 bottom

295 -



“AH-13
depth: 6.55 m, 21.50 ft

surface 417.17 m, 1371.83 ft
sand, with angular rock fragments; with rarec silt
brown
compact

411.138
silt; with rare clay and fine gravel/pebbles
gray
hard

410.62 bottom

296



PAH-16
depth: 3.50 m, 11.50 ft

surface 418.11 m, 1371.83 ft
sand, with fine gravel/pebbles; with rare silt

brown
wet, firm

415.68
silt; with rare clay and fine qgravel/pebbles

gray
medium moisture

414.61 bottom

297



PAH-18
depth: 12.74 m, 41.80 ft

surface 421.94 m, 1384.38 ft

silt; with rare clay and fine gravel /pebbles
brown

hard, mottled

417.98

silt, with clay; with rare fine gravel/pebbles
gray
medium and plastic

409.20 bottom

298



PAH-19
depth: 12.65 m, 41.50 ft

surface 420.24 m, 1378.81 ftL
silt; with rare clay and fine gravel/pebbles
yellow brown
hard

416.28
silt, with clay; with rare fine gravel/pebbles

gray
medium and plastic

414.15
silt, with clay; with rare fine gravel/pebbles; with
rare layers of sand

gray
medium

412.62
silt, with clay; with rare fine gravel/pebbles
gray
medium and plastic

407.59 bottom

£99



PAH-23
depth: 9.60 m, 32.50 f¢t

surface 434.32 m, 1425.01 ft
silt, with sand and gravel /pebbles
brown
loose

433.71

sil%; with rare clay and sani and gravel/pebbles
brown

medium

430.97

silt; with layers of sand and angular rock fragment
gray brown
medium to hard

428.23

silt; with rare clay and sand and fine gravel/pebbl
gray
medium

424.72 bottom

300



PAH-29
depth: 11.13 m, 36.50 ft

surface 422.25 m, 1385.39 ft

silt; with rare gravel/pebbles
brown

420.72

silt; with rare clay and fine gravel/pebbles
gray brown

419.20
silt; with rare clay and fine gravel/pebbles
gray

411.12 bottom

301



PAH-30
depth 11.13 m, 36.50 ft

surface 421.65 m, 1383.43 ft
silt; with rare clay and silt; with rare clay and
gravel /pebbles
yellow brown
medium to hard

at approx 419.21
gray brown

418,30
silt; with rare to some clay and fine gravel/pebbles
gray
medium and plastic

at approx 412,51
firm and plastic

410.52 bottom
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PAH-32
depth: 9.60 m, 31.50 ft

surface 426.30 m, 1398.68 ft
organic material/soil

426.14
silt; with rare clay and fine gravel/pebbles

yellow brown
medium

423.86
silt; with rare clay and fine gravel/pebbies
gray
medium and plastic

416.70 bottom

303



PAH-34
depth: 9.60 m, 31.50 ft

surface 418.20 m, 1372.13 ft
organic material/soil

418.0
s.lt; with rare clay and fine sand and fine
gravel/pebbles
yellow brown
medium

at 415.16
brown gray

414.24 silt; with rare clay and fine gravel/pebbles
gray
medium and plastic

at 409.67
soft and plastic

408.60 bottom
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PAH-35
depth: 10.21 m, 33.50 ft

surface 425.47 m, 1395.97 ft

fine gravel/pebbles, with silt and coarse sand
yellow brown
compact

422.12
silt; with rare to some clay and gravel/pebbles
gray
medium and plastic

415.26 bottom

305



PAH-37

depth: 9.60 m, 31.50 ft

surface 421.23 m, 1382.07 ft

silt; with rare clay and sand and fine gravel/pebbl
brown

medium to nard

418.80

silt, with clay; with rare fine gravel/pebbles
gray
hard

at 415.75
becoming soft and plastic

411.63 bottom

306



PAH-39

depth: 9.6l m, 31.50 ft

surface 426.14 m, 1398.15 ft
silt; with rare to some clay and gravel/pebbles
brown gray
medium

at 423.70
gray

421.56
silt, with clay and gravel/pebbles

gray
medium and plastic

416.53 bottom
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FAH-42
depth: 9.60 m, 31.50 ft

surface 428.86 m, 1407.08 ft

silt; with rare layers of clay and fine sand
brown yellow gray
medium

425.20

silt, with clay; with rare fine gravel/pebbles
gray
medium and plastic

419,26 bottom
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PAH-44
depth: 9.60 m, 31.50 ft

surface 421.39 m, 1382.57 ft
sand, with silt and gravel/pebbles
yellow brown

420.47
sand, with silt and gravel/pebbles

gray

418,34
silt, with clay
gray

411.79 bottom
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PAH-61
depth: 12.19 m, 40.00 ft

surface 428,88 m, 1407.17 ft
silt, with sand and gravel/pebbles
brown

426.75
silt; with rare sand
brown

425.53
silt; with rare to some clay, with rare angular rock
fragments
gray

423.70
sand and gravel/pebbles
brown

422.79
silt, with clay; with rare gravel/pebbles

gray
416.69 bottom
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PAH-71
depth: 11.12 m, 36.50 ft

surface 433.56 m, 1422.52 ft
silt, with sand and gravel/pebbles
brown
hard

428,38
silt, with rare clay and gravel/pebbles

gray
medium and plastic

426.55
silt and sand

gray
loose

425.03

silt; with rare to some clay, with rare fine sand an
gravel/pebbles

gray

medium and plastic

422.44 bottom
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PAH-74
depth: 6.40 m, 21.00 ft

surface 440.90 m, 1446.59 ft

silt; with rare sand and gravel,/pebbles
yellow brown
hard

438,44

silt; with rarc to some angular rock fragments
gray brown
very hard

435.72

silt; with rare to some clay and angular rock fragments
brown

very hard
434.50

bedrock
bottom

313






PAH-85
depth: 3.66 m, 12.00 ft
surface 440.870 m, 1446.25 ft
silt; with rare clay
brown
438,36
silt; with rare sngular rock fragments
brown gray

437,14 bottom
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APPENDIX B.
Analysis
Number
1. 80-1-F
2, 80~-2-E
3. 80-2-F
4. 80-5-B
5. 80-5~C
6. 80-5-F-A
7. 80-8-B
8. 80-8-C
9. 80-8-G-A
10. 80-8-J
11. 80-8-G-B
L &8 GS2
13, GS3
14, GS4

Gravel Grainsize Analyses

Gravel Samples

Analysed by

NYSGS

NYSGS

NYSGS

NYSGS

NYSGS

NYSGS

NYSGS

NYSGS

NYSGS

M {SGS

NYSGS

B; T, &D

B, T, & D

B, T, & D

Geological Unit

Holocene Alluvial
Fan Gravel

Holocene Alluvial
Fan Gravel

Holocene Alluvial
Fan Gravel

Wisconsinan
Fluvial Gravel

Wisconsinan
Fluvial Gravel

Wisconsinan
Fluvial Gravel

Holocene Alluvial
Fan Gravel

Holocene Alluvial
Fan Gravel

Holocene Alluvial
Fan Gravel

Holocene Alluvial
Fan Gravel

Holocene Alluvial
Fan Silt

Holocene Fluvial
Terrace Gravel

Holocene Floodplain
(Lacustrine)- Mud

Holocene Fluvial
Bar Gravel



15. GS5

16. GS6
17. GS7
18, Gs8
19. GS9
20. GS10

B,

B,

B,

B,

B,

B,

T

T,

T,

T,

T,

T,

Holocene Fluvial
Bar Gravel

Holocene Fluvizl
Bar Gravel

Holocene Fluvial
Bar Gravel

Holocene Fluvial
Bar Gravel

Holocene Fluvial
Bar Gravel

Holocene Fluvial
Terrace Gravel

* B8, T, & D refers to Boothroyd and others (1982).
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APPENDIX C.

16.

17.

18.

Analysis
Number

Snake Run Road
GS1l
GSll

Connoisarauley
Creek Road A

Connoisarauley
Creek Road B

Connoisarauley
Road

West Townline
Road A

West Townline
Road B

80-5-F-B
80-8-L
80-10-E-2
80-10-F
80-10-I-A
80-10-P-A

80-10-P-B

80-10-Q-A

80-10-Q-B

80-10-R-A

Till Grainsize Analyses

Till Samples

Analysed by
NYSGS

B, T, & D

B, T, & D

NYSGS

NYEGS

NYSGS

NYSGS

NYSGS

NYSGS
NYSGS
NYSGS
NYSGS
NYSGS
NYSGS

NYSGS

NYSGS

NYS3GS

NYSGS

321

Geological Unit

Kent Till

Kent Till

Kent Till

Lavery

Lavery

Lavery

Lavery

Lavery

Lavery
Lavery
Lavery
Lavery
Lavery
Lavery

Lavery
bedded

Lavery
bedded

Lavery
bedded

Lavery
bedded

Till

Till

Till

Till

Till

Till
Till
Till
Till
Till
Till

Till (Inter-
Silt-Clay)

Till (Inter-
Sand)

Till (Inter-
Silt)

Till (Inter-
Ssand)



19.

20.

21,
22.

23,
24,
25,

32.
33,
34.

36.

.

38,

40,

* B'

80-1%~5-A

80-10-s-B

80~10-T-A
B 33.5-34.0 ft

C2 32.5-33 ft
D 14.5-15.0 f¢t

34-36 ft
35-35.5 ft
45-45.5 ft
25.2-25.6 ft
30.5-31.4 ft

@ © O = m m

36.3-36.8 ft

I 19-19.5 ft

I 38.3-38.8 ft
I 48.3-48.8 f¢t
12 32.5-33.0 ft
L 4.7-5.2 f¢t

L 15.8-16.3 ft

M 51.3-52.3 ft
R 23-23.5 ft

EB-7

NYSGS

NYSGS

NYSGS
USGS

USGS
USGS
USGS

USGS
USGS
USGS
USGS
USGS

USGS

USGS
USGS
USGS
USGS
USGS

USGS

USGS
USGS

USGS

Lavery
bedded

Lavery
bedded

Lavery

Lavery
bedded

Lavery
Lavery

Lavery
bedded

Lavery
Lavery
Lavery
Lavery
Lavery

Lavery
bedded

Lavery
Lavery
Lavery
Lavery
Lavery

Lavery
bedded

Lavery
Lavery

Lavery
bedded

Till (Int
Silt)

Till (Int
Silt)

Till

Till (Int
Silt)

Till
Till

Till (Inte
Clay)

Till
Till
Till
Till
Till

Till (Inte
Clay)

Till
Till
Till
Till
Till

Till (Inter
Silt)

Till
Till

Till (Inter
Sand)

T, and D refers to Boothroyd and others (1982).
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Figure 26. Graph of grain size distributions for
Group 1 of the Lavery Till samples.
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