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EXECUTIVE SUMMARY

The hydrogeologic study of the Danielewicz Route from Station 51+810 to
52+330 authorized September 15, 1981, in letter BNE-142, has as its
objectives the determination of ground water flow direction relative to
the proposed railroad cut through this area, and, based upon chemical
indicators, the possibility of movement of known landfill constituentsA
into the ground water intercepted by the proposed railroad cut. The
study utilized ground water monitoring wells in concert with the analysis

of selected chemical parameters to fulfill these objectives.

Analysis of ground water level data indicate that flows are generally
east to west within the rock strata intercepted by the railroad cut. Due
to the direction of ground water flow and the relative elevations of the
Van De Mark Landfill and the railroad, the proposed cut should not
receive any ground water from the Van De Mark Landfill which lies to the
west. Chemical analyses of ground water samples from the response tested
and bailed wells utilizing parameters indicative of inputs from the Van

De Mark Landfill confirm this conclusion.

The study area was explored to a maximum depth of 109 feet, the approxi-
mate elevation of Eighteenmile Creek. Four relatively isolated zones of
ground water were found, each occurring at different depths. The upper
two zones consist of a shallow ground water zone (Zone 1) found in the
area of the Norton Landfill td the east of the railroad cut, and a
somewhat deeper zone (Zone 2) which occurs along the contact between the
Grimsby and Power Glen Formations. The two lecwer zones found along the
contacts between the Power Glen and Whirlpool Formations (Zone 3) and the
Whirlpool and Queenston Formations (Zone 4) will not be intercepted by

the cut.

The railroad cut will occur within Zone 2 rock strata near the Grimsby-
Power Glen Formation conitact. However, since this rock has a low to

negligible permeability, the quantity of Zone 2 ground water reaching the
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cut should be very small. Zone 1 water may not reach the cut due to the
intervening Zone 2 rock. Initial chemical analyses of Zone 1 ground
water from the unpurged wells indicated levels of iron, grease, and oil
which, for reference purposes only, would exceed United States Environ-
mental Protection Agency (EPA) industrial discharge regulations. Sub-
sequent chemical analyses and samples following purging of the wells

indicated that grease and oil levels were within the recommended limits.

Bechtel purged the observation wells in early November in preparation for
a more detailed round of chemical analyses conducted after November 15 by
Bechtel and others. The resampling and reanalysis conducted for Bechtel
by RECRA Research, Inc. showed a substantial reduction in the oil and
grease levels from the Zone 1 wells to below the EPA industrial discharge

regulations.
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SOMERSET RAILROAD CORPORATION
HYDROGEOLOGIC STUDY IN THE VICINITY
OF THE VAN DE MARK LANDFILL

1.0 INTROBUCTION

This report presents the results of the hydrogeologic investigation
performed for the Somerset Railroad Corporation along the proposed
Danielewicz Route from (approximately) Station 51+810 to 52+330 in the
city of Lockport, New York (Figure 1). In this vicinity, the railroad
grade descends to the north at a grade of approximately 1.6 percent. The
descent from a bridge section crossing West Jackson Street and the Gulf
requires a cut section between two landfills: the Van De Mark Landfill
(VDM) on the west, and the Norton/McGonigle & Hilger (N/MH) Landfill on
the east. The study was authorized pursuant to letter BNE-142 dated
September 15, 1981, from Bechtel to New York State Electric and Gas

Corporation.

Preliminary investigations performed during the Somerset Railroad alter-
native route selection analyses involved geologic field mapping and areal
reconnaissance of the landfills and surrounding area. Concurrent with
the field work was a search for existing data on the landfills from the

files of owners and various public agencies.

The results of the preliminary investigation indicated that ground water
levels in the areaz of the landfills could be at an elevation high enough
to be intercepted by the cut between the two landfills (Figure 2).
Sufficient data was not available, however, to determine the ground water
flow direction nor the quality of the water whichmméywb§¥gﬁéhétfﬁg from
the Tandfills. IE_EfOVidE data necessary to eva]uatemjhewgroundwwafer
1eve]s} flow directiog;”and chemistry, 22 observation wells were installed.

In-hole permeability testing was performed, water levels obtained and

samples collected for chemical analysis. On the basis of these studies,
an evaluation of the Tocal ground water regime and a prediction of its

interaction with the proposed railroad cut are presented.

it



2.0 CONCLUSIONS

Based upon data obtained through November 1981 the foT]owing observations

are made:

a. The permeability of the rock that will be exposed in the pro-
posed cut is low to negligible (Section 7.0).

b. Ground water occurs in relatively isolated zones in the rock and
there is Jittle to no vertical movement between zones. Only the
upper two zones encountered may be affected by the proposed cut.
The first zone is ground water encountered in the Norton Landfill,
and the second zone is ground water present along the contact

between the Grimsby and Power Glen Formations.

c. Ground water in Zone 2 moves westerly, derived from the east.
The proposed cut for the railroad will intercept that flow but

the quantity discharging to the cut will be small.

d. The potential for ground water in Zone 2 to move from the
vicinity of the Van De Mark Landfill into the railroad cut, a

reversal of present flow direction, is determined to be negligible.

e. Ground water encountered in the Norton Landfill is identified as

Zone 1 and may or may not reach the cut.

f. Comparison of the chloride concentrations measured in ground
water from the Zone 2 wells with similar chemical analiyses
conducted by the Van De Mark Chemical Corporation at its own
landfill monitoring wells provides further indication that
ground water from the Van De Mark Landfill is not moving in the

directicn of the proposed railroad right-of-way (Section 8.2.1).

g. Ground water that may move into the railroad cut from the east
js expected to have a chemical quality similar to that found in

the Zone 1 and 2 wells (Section 8.2.2).



Initial sampling of one of the Zone 1 wells (D-70) installed in
the Norton Landfill had grease and o0il levels which exceeded
United States Environmental Protection Agency (EPA) regulations
for industrial discharges (30 ppm). The initial high reading is
believed to be derived from drilling activities. Subsequent
sampling and analyses of the Zone 1 and 2 wells in mid-November,
following well development and purging, revealed that the oil
and grease levels in the Zone 1 wells were substantially below
the EPA industrial discharge regulations. Well D-69, which is
75 feet westerly from well D-70, did not show significant levels
of these two chemical parameters with regard to the EPA regula-
tions in either round of sampling. Water moving from Zone 1
into the railroad cut may in time demonstrate a quality ap-
proaching that of well D-70 (Section 8.2.2).



3.0 LANDFILL DESCRIPTION

The following descriptions of the two landfills and general methods of
the disposal operations are based on information contained in the files
of the New York State Department of Environmental Conservation (DEC) and
the Niagara County Department of Health, and from results of Bechtel

field investigations.

3.1 Van De Mark Landfill

The VDM Landfill (Figure 2) contains chemical waste by-products from the
Van De Mark Chemical Company of Lockport, New York. The landfill is in a
former open pit gquarry excavated in sandstone and limestone; the area is
approximately two acres. It is located on a plateau bounded on the west
and south sides by slopes descending to Eighteenmile Creek. Relief in
the area is about 80 feet from Eighteenmile Creek to the relatively level
area of the landfill. Access to the landfill is gained from the east
along Mi11 Street located to the north of the landfill. Site access is
controlied by a locked gate at Mill Street and another locked gate at the

entrance to the landfiil.

At its closest point, the landfill is approximately 125 feet west of the
centerline of the proposed cut section. The elevation of the landfill is

approximately 440 feet msl.

According to the Van De Mark Chemical Company's landfill application to
DEC (1977), the method of dispcsal of wastes within the landfill consists
of the excavation of a 7-foot-deep by 12-foot-wide trench. The trench
bottom is then lined with fine crushed limestone for the treatment of
waste and 55 gallon drums of waste are placed on top of the limestone.
The space between the drums is backfilled with fine crushed Timestone,
the drums are punctured, sacks of limestone are placed on top of the

drums, and the trench is backfilled to the original grade.




According to reports in the files of DEC, the waste material consists of
30 to 70 percent hexachlorodisiloxane, 10 to 50 percent silicon tetra-
chloride, and 5 to 30 percent carbon and silicon carbide. The hexachloro-
disiloxane and silicon tetrachloride decompose into sand (silicon dioxide)
and hydrochloric acid. Carbon and silicon carbide remain unchanged. The
hydrochloric acid reacts with the limestone forming a neutral chloride
salt. The residue is buried in drums; the owner reports that in 4 to 8
months the only visible remains are part of the drum rings used to seal
the open head drum tops. According to the Van De Mark Chemical Company's
landfill application to DEC, the entire waste mass will eventually become

a sand pile with some salt content.

Presently, the active sections of the waste area are located within the
southern one-third of the landfill (Figure 2). Prior to 1977, untreated
waste was placed on the western portion of the landfill and allowed to
decompose without the addition of limestone. DEC has given this Tandfill
a code identification of "E" which indicates a closed controlled landfill

in which monitoring is required.

3.2 Norton/McGonigle & Hilger Landfill

The Norton Landfill is situated approximately 400 feet east of the VDM
Landfill, as shown on Figure 2. It is overlain in part by the McGonigle
& Hilger Landfill. The areal extent of the Norton Landfill is unknown.
The composite of these two landfills occupies about 4 to 5 acres. The
area of the landfills is bounded on the north by Mill Street and on the
south by a cliff leading down to Eighteenmile Creek. The east and
southeast boundaries are formed by various manufacturing buildings. The
landfill is about 110 feet above Eighteenmile Creek. Access to the
landfill is gained from the east along Mill Street. The western boundary
of this landfill extends to within approximately 60 feet of the center-
line of the proposed railroad cut. The elevation of the Tandfill is
about 473 feet msl. Depending on the final configuration of the cut in
this vicinity, the western boundary of the Norton Landfill could extend

to within 10 feet of the upper portions of the proposed railroad cut.



The Norton Landfill was used for the storage and recycling of thefmoset
plastic castings manufactured by Norton Laboratories, Inc., a facility
located at the northwest intersection of North Transit Road and Mill
Street but which is no longer in operation. Pieces of castings were
noted in samples obtained from exploration holes, and during a recon-

naissance of the area.

According to the DEC reports, waste lubricating oil in the amount of
about 250 galions/year was also stored there for recycliing. Some docu-
mented spillage of the waste oil was reported. The period in which this

occurred is unknown.

A portion of the site is now used by the McGonigle & Hilger Roofing
Company for the disposal of roofing and general construction debris
resulting from structural demolition. Asphalt, insulating material, tar
paper, and general construction rubble are scattered over the site and a
portion of the slope leading down to Eighteenmile Creek. Waste materials
from the McGonigle & Hilger operations are deposited on the ground
surface and spread periodically, probably by loader or bulidozer. A
cover of natural soil material has been placed on top of some of the
waste deposits. In the northern part of the area this waste is being
spread over the Norton Landfill to a depth of about 6 to 8 feet. The
western boundary of the McGonigle & Hi]gér Landfill is located 200 to

270 feet from the centerline of the proposed railroad cut.

DEC has given the Norton/McGonigle & Hilger Landfill a code identifica-

tion of "F" which indicates that there is no toxic hazard.



4.0 EXISTING LANDFILL MONITORING

The only site investigation of the Norton Landfill complex is cited in
the brief report from the DEC dated April 16, 1980. The coding assigned

by DEC does not require the monitoring of ground water.

The Van De Mark Chemical Company documents the construction of four
observation wells within the landfill boundary in their application to
the DEC (1977). The wells were constructed in 1977 and are located
within the disposal area of the landfill. Two additional wells were
constructed in 1980 and are located at the foot of the escarpment adja-
cent to Eighteenmile Creek. Well locations are shown on Figures 2 and 3

and tabulated data regarding the wells is presented in Table 1.

Construction of each well is similar. On completion of drilling to the
prescribed depth, an assembly of 2 to 5 feet of 1-inch-diameter well
screen and 1-inch-diameter PVC riser casing was placed in the hole. The
wells were sand-packed above the screen and a bentonite seal instalied.
However, the location of the seal is reported only for wells VDM-5 and 6.
A steel protective pipe and a locking cap compliete the surface installa-

tion.

Wells VDM-5 and 6 were sand-packed to within 1 foot of the top of rock
surface, 4.4 feet and 5 feet below ground surface, respectively, and a
6-inch bentonite seal was placed prior to grouting to ground surface.
Wells VDM-1 and 2 are shallow (less than 25 feet deep), penetrating sbout
14 feet into the Power Glen Formation to an elevaticn of about 422 fcet
msl. Wells VDM-2 and 4 are within the Jandfill and are 90 feet deep.
They are completed in the Queenston Formation (see geology discussion,

Section 6.0) to about elevation 2350 feet msl.

Wells VDM-5 and 6 near Eighteenmile Creek were drilled to elevations of

about 345 feet msl, and are also within the Queenston Formation.




5.0 SUBSURFACE INVESTIGATION AND OBSERVATION WELL INSTALLATION PROGRAM

The subsurface investigation began with the arrijval of the first drilling
rig at the site on October 13, 1981, and was completed on October 31,
1981. Eventually five drilling rigs were moved on site and work was
performed 24 hours a day from October 23 through October 30, 1981. A1l
drilling and well installation was performed by Empire Soils Investiga-
tions, Inc., Orchard Park, New York, under the technical direction of

Bechtel geologists.

The investigation consisted of drilling 22 borings at the locations shown
on Figure 3. Boring locations were chosen in order to provide a suffi-
cient number of monitoring points to establish ground water elevation(s)
and gradient(s). From this information the component of ground water
flow into the proposed railroad cut from the east and west could be
established. The holes were drilled to selected depths and completed as
ground water observation wells. Borings were advanced by rotary coring
with either standard or wire-line split inner-tube core barrels. Coring
of the rock was performed in order to adequately determine the rock
characteristics of the formations penetrated and to assist in the deter-
mination of the placement of the well screen and sand pack intervals.

A11 holes were cored with NX and NQ side discharge diamond impregnated
core bits. Water from the City of Lockport water system was used as
drilling fluid in all holes to minimize and control the amount of unknown

substances introduced into the hydrogeologic system.

At each of six locations between the two Tandfill areas, nests of three
holes were drilled to shallow, intermedisate, and deep levels, at which
ground water observation wells were installed. A nest of two holes,
intermediate and shallow, was drilled at a seventh location. In addi-
tion, two shallow holes were drilled within the Norton Landfill. The
deepest hole at each location was pressure tested to determine the
permeability of the fractures in the vicinity. Data on the well nesis
are summarized in Table 1 and locations are shown on Figure 3. Boring

logs of the drill holes &are presented in Appendix A.
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After coring, each hole was reamed with a rock roller bit to a nominal
diameter of & inches. This was done to facilitate the installation of a
sand pack around the screen and riser pipe for the ground water observa-

tion wells.

Ground water observation wells are constructed of 2-inch flush coupled
PVC pipe. Each well is completed with 10 to 40 feet of screen having
machined horizontal slots measuring 0.010 inch in width. Riser pipe made
of Schedule 40 or Schedule 80 PVC pipe is attached to the screen and
extended about 2 feet above ground surface. A fine to medium sand
designated as 2Q by the supplier, Pennsylvania Glass Sand, Inc., is
placed around the screen and a minimum of 2 feet above the screen. The
grain size analysis of the sand is presented in Figure 4. A minimum of

2 feet of bentonite pellets is placed on top of the sand to ensure that
the appropriate zone is sealed. The annular space above the seal is
grouted to the surface with portland cement grout and a steel protective
casing with locking cap is installed. After installation, each well is
response tested to ensure that the screen and sand pack are not clogged
and allow the free passage of ground water. A typical well installation
is presented in Figure 5. The selection of the monitored intervals has
as its basis the geologic reconnaissance of the area which suggested that
ground water movement occurs at or near the formation contacts. 1In
general, the intervals screened and sampled are the fractured and more
permeable zones in the following intervals: (1) from 15 feet below the
base of the proposed cut section to approximately 5 feet above the
Grimsby/Power Glen contact, Zone 2; (2) the contact between the Power
Glen and Whiripool Formations, Zone 3; (3) the contact between the
Whirlpool and Queenston Formations, Zone 4. The placement of screen
within definite zones allows the determination of interconnection between
the various ground water zones and the amount of artesian confinement, if

any, which may exist within the upper portions of the Queenston Formation.

Two additional observation wells were constructed to monitor a fourth

interval (Zone 1) to determine water levels in the Norton Landfill. This

I
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interval was added to the program because ground water was encouhtered
while placing surface casing for nest 7. Data for these wells are also
summarized in Table 2. Ground Water Observation Well Reports for each

well are presented in Appendix B.

5.1 Permeability Tests

The deepest hole at each location was pressure tested to determine
permeability. Pressure testing was performed in other holes at pre-
selected intervals as directed by the geologist. Constant-head, in-situ
permeability tests were performed in selected drilled holes in accordance
with Designation E-18 of the U.S.B.R. Earth Manual (Ref. 7).

Pneumatic packers were used to seal off intervals of the borehole for
testing. The test was begun by adding water through a metering system to
maintain a constant pressure head. From recorded pressure, rate of flow,
and time data, a permeability was calculated for the interval tested.
Prior to testing and lowering of the test equipment, the borehole was
surged and washed with clear water to remove cuttings from pores and

joints of the rock. Table 5 summarizes the results of the tests.

5.2 Well Purging

Purging of the monitoring wells was conducted from November 9, 1981,
through November 17, 1981, to acquire a representative sample of ground
water for chemical analysis, and to reduce the amount of water that may
have been affected by drilling and well construction. Secondary to
purging, recovery rates for the purged wells were recorded and values of
permeability were calculated from the data. The two methods used for
well purging were nitrogen gas airlifting and hand bailing. Tables 6 and

7 summarize the well purging results.
5.2.1 Nitrogen Purging

The majority of the observation wells were purged using an air 1ift type

apparatus utilizing bottled nitrogénigas rather than compressed air. Dry




nitrogen gas was used for purging due to its essentially inert properties
and lack of volatiles, such as water vapor, which could alter the well
water chemistry. The nitrogen gas was contained in 224 cubic feet

capacity bottles, purchased from a local Airco distributor.

The apparatus consisted of 1/4- to 3/8-inch-diameter gas line with one

end connected to the nitrogen bottle through a two-stage pressure regulator.

The gas line extended along the outside of the water discharge hose with
the other end inserted approximately 1 foot up inside the bottom of the
discharge hose. The discharge hose was 1/2 or 3/4-inch black poly-
ethylene pipe. The discharge and gas lines were taped together and
inserted down the 2-inch PVC pipe of the observation well, keeping the
tower end of the lipes about 1 foot off the bottom of the well. The
water was discharged into either calibrated 5-gallon plastic buckets or

20-gallon galvanized garbage containers.

5.2.2 Bailing

Hand bailing of six observation wells was required (D54, 55, 57, 60, 62,
68A). These wells contained less than 10 feet of water, which made the

air 1ifting apparatus ineffective and inefficient due to lack of submer-

gence.

Bailing was performed using a PVC bailer attached to a polypropylene
rope. The wells could generally be bailed dry within a few minutes of
bailing, therefore, the wells were allowed to recover and then rebailed

in order to retrieve a sufficient well volume.

5.2.3 Volumes Purged

A minimum of two well volumes of water was purged from all wells. The
majority of the wells were purged to over 4 well volumes. Calculation of
well volume was based on adding the water volume within the PVC pipe and

the pore volume in the sand pack between the outside of the PVC and the
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wall of the drill hole. 1In calculating the exterior water vo]ume; a
25-percent porosity of the sand pack was assumed. If the water level was
below the bentonite seal capping the sand pack, then the calculated

volume was only for the saturated column.

Observation wells D51, 52, 53, 55, 57, 69, and 70 were designated as
priority holes requiring a minimum of 2 well volumes from purging. Wells
which could be bailed dry were aiso purged to a minimum of 2 well volumes.
Two well volumes for this condition are twice the requirement specified
by the Environmental Protection Agency (EPA, 1977). The remainder of the
observation wells were purged at a minimum of 4 well volumes as specified
by the EPA (EPA, 1977). Observation wells D54, 55, 64, 66, 68A, 69, and
70 had approximately 10 additional gallons of water purged from them by
Woodward-Clyde Consultants while in the process of obtaining water
samples. These additional volumes have been considered in the calcula-

tion of well volumes purged.
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6.0 GEOLOGY

The bluff on which the study area is situated is near the base of the
Niagara escarpment, a major geomorphic feature that extends in an east-

west direction across northern Niagara County.

The bedrock consists of nearly flat-lying (bhorizontal) sedimentary beds
with a thin cover of unconsolidated glacial deposits, soil, and talus.
The glacial deposits consist of unsorted fine to ccarse sand with some
traces of fine gravel, silt, and clay. The materials are commonly stiff

and very compact.

The formations underlying the bluff are well-exposed in the road cut
along West Jackson Street directly south of the landfills. These forma-
tions include, from oldest to youngest, the Queenston Formation of
Ordovician age, and the Whirlpool, Power Glen, and Grimsby Formations of
Silurian age. A stratigraphic column outlining the characteristics of
all formations of the Niagara escarpment in the vicinity i1s presented in

Table 3.

Bedding generally strikes N65W to east/west and dips less than one degree
to the south. Considerable variation in orientation of bedding was
observed in the cross-bedded sandstones of the Silurian formations. A
geologic map prepared from field investigations and boring logs is
presented in Figure 6. Geologic cross sections representing interpre-

tation of drill hole data are presented in Figure 7, sheets 1 through 5.

The Queenston Formation, the lowermost formation exposed in the area,
consists of reddish-brown shale with thin interbeds of greenish-gray
shale and siltstone. Approximately 23 feet of the Queenston Formation is
exposed in the West Jackson Street roadcut and 43.9 feet of the Formation
was penetrated in drill hole D-56. Total thickness of the formation is
reported to be 1200 feet. The elevation of the top of the Queenston is
397 feet ms1 at West Jackcon Street and 404 feet msl in the vicinity of
Mill Street. ‘ .o

13
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The Whirlpool Formation is a gray to white sandstone. This unit 15 very
hard and fine to medium grained with thin bands of gray shale. In the
study area, the Whirlpool Formation outcrops are approximately 11 feet
thick and the top of the unit at the West Jackson Street roadcut is at
elevation 408 feet. Within the study area total thickness of the Whirl-
pool Formation as determined from rock cores ranged from 9.4 feet in
D-63A to 14.6 feet in D-67.

The Power Glen Formation is a greenish-gray shale and siltstone inter-
bedded with limestone, dolomite, and calcareous sandstone. Total thick-
ness at West Jackson Street is not known due to a talus covering on the
siope. Total thickness of the formation penetrated in the core holes
ranged from 18.5 feet in D-67 to 28.6 feet in D-63A.

The Grimsby Formation includes a lower white to pale-green fine-grained

sandstone and an upper reddish-brown sandstone with interbedded siltstone

and shale.

The jointing characteristics of the various formations are shown in
Table 4. Jointing in exposures of bedrock is uniform in orientation and
character. Observations from rock core indicate the joints tend to be
more open to the east near the bluff. The frequency of jointing ranges
from 3 to 6 foot spacing. Three near-vertical joint sets present have
orientations of N45W to N70W, NS55E to N7LE, and N10OE to N30OE. In addi-
tion, horizontal bedding joints are present. The near-vertical joints
dip predominantly from 85° to vertically. Joint openings measured at

outcrops near the Van De Mark Landfill ranged from closed to as much as

2 inches.

14 > ;?
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7.0 GROUND WATER OCCURRENCE

The rocks underlying the study area appear to have little to no primary
(porous) permeability. The occurrence and movement of ground water is in
the fractures and joints of the rocks. The core from the exploratory
holes and the permeability testing indicate that more open jointing tends
to occur near the contacts between formations. However, none of the
zones tested are even of moderate permeability (Table 5). More open and
frequent jointing appears to be present within the Whirlpool and Power
Glen Formations near the cliff adjacent to West Jackson Street, which

indicates that stress relief has occurred adjacent to this feature.

Water levels have been measured in the observation wells constructed
during this program and the existing Van De Mark Landfill wells. They
show that large differences in levels are present between ground water
zones. To illustrate those relationships, water level contour maps shown
on Figures 8 through 10, hydrographs shown on Figure 11 (sheets 1 through
8), and sections shown on Figure 7 (sheets 1 through 5) have been prepared.
In addition, water levels recorded in the Van De Mark wells are shown on
Figure 12. These data show that at least four zones of ground water are

present between the ground surface and the Queenston Formation.

The first zone monitored (Zone 1) is ground water present in the area of
the Norton Landfill. Only observation wells D-69 and D-70 are monitoring
this zone. As illustrated by the section shown on Figure 7, sheet 5, the
water level in Zone 1 is more than 20 feet highér than the level in

Zone 2, the Grimsby/Power Glen contact. Considering the large difference
in head and the low permeability of the formations underlying the land-
fill, this indicates 1ittle to no vertical movement of ground water. It
can be seen on the section that ground water in this zone may extend to
the cut. The upper portions of the cut will be within 10 feet of the

backfill contained in the Norton Landfill.

The second zcne monitored (Zone 2) is ground water at the Grimsby/Power
Glen contact. Section D-D' (Figure 7, sheet 4) has been constructed
along the proposed cut alignment. It can be seen Ed‘}he section that

1
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ground water of Zone 2 will be intercepted by the cut and that ground
water zones below Zone 2 will not be encountered by the cut. Further
evidence is given by Sections A-A', B-B', C-C' (Figuré 7, sheets 1
through 3).

The apparent direction of ground water movement in Zone 2 is to the west.
Thus, the proposed cut would intercept flow in Zone 2 moving from the

east or in the vicinity of the Norton Landfill and prevent it from
continuing beneath the Van De Mark Landfill. Because of this intercep-
tion there will be a small reversal of gradient along the western embank-
ment between the cut and the Van De Mark Landfill. Because of the lack

of recharge that would be available west of the cut and the small gradient
that would develop, flow in Zone 2 from beneath the Van De Mark Landfill

to the cut should not occur.

The third and fourth zones monitcred (Zone 3 and Zone 4) are the ground
waters at the Power Glen/Whirlpool and Whirlpool/Queenston contacts,
respectively. The apparent direction of ground water movement in these
zones is to the south. Water in these zones is below the base of the

cut, therefore, Zones 3 and 4 will not be encountered by the cut.

The permeability measurements made in the Grimsby and Power Glen For-
mations range from 2.1 x 10 3 to 1.27 x 10 © cm/sec., and the four
measurements beneath the Norton Landfill taken in D-67 were less than
5.1 x 10 ® cm/sec. These measurements are supported by the permeability
measurements made from.the well purging data. The higher permeabilities
measured were from drill holes close to the bluff, for example, D-53 and
D-55. This probably reflects the condition of the jointing. Near the
bluff, the rock is more jointed and permeable. Away from the bluff and
with depth, joints become less frequent and tight. It is probable that
the effective permeability of Zone 2 along the shortest path between the
Norton Landfill and the proposed cut is less than 105 cm/sec. Along
other possible paths closer to the bluff, the effective permeability may

cif !
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be as high as 10 4 cm/sec. Considering this range of permeability and
the available hydraulic gradient indicated by the water level contours of
Figure 8, the rate of discharge to the proposed cut that can be expected

will be very small.

The potential for inflow to the proposed cut from Zone 1 cannot be
estimated with the available data. The extent of Zone 1 and the per-

meability of the materials are not well-defined.

17



8.0 GROUND WATER QUALITY

The centerline of the proposed Danielewicz right-of-way passes through a
cut approximately 125 feet (at its closest point) east of the Van De Mark
Chemical Company Landfill and approximately 60 feet (at its closest
point) west of the Norton Landfill. A description of these landfills is

presented in Section 3.0.

The base of the cut is below existing water table elevations. For this
reason, a ground water quality program was initiated to provide additional
indicators of the movement of ground water into the railroad cut from the

TJandfill areas to the east and west.

8.1 Sampling and Analytical Procedures

Based on an investigation of the existing New York State Department of
Environmental Conservation records, Niagara County Health Department
files, and other investigations of the history of the two landfills, a
1ist of chemical parameters to be determined in the ground water was
established. The 1ist consisted of eight chemical parameters (Tables 8
through 10) of which chloride was expected to be the prime indicator of
chemical contribution to ground water from the Van De Mark Landfill and
0il and grease from the Norton Landfill. Twenty-two wells were installed
at the locations and depths shown in Figure 3. The details of well

construction are given in Figure 5 and Section 5.0.

Sampling and chemical analyses were performed by RECRA Research Incor-
porated of Tonawanda, New York. Two rounds of sampling and anaglyses were
undertaken in November, 1981. The first round of sampling occurred on
November 2 and 3, following completion of drilling and response testing
of the wells. Each of the Zone 1, 2, 3, and 4 wells was sampled at that
time, with samples split in the field to facilitate duplicate analyses.
Following receipt of the first round analytical results, it was deter-
mined that the Zone 1 and 2 wells would be resampled. These wells were
then purged according to EPA guidelines in preparation for the second

round of sampling and analyses (Section 5.2).
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The second round samples were withdrawn from the purged Zone 1 and 2
wells in mid-November. A1l sampling was accomplished using a steel pipe
bailer, with a new bailer utilized to sample each well. Conductivity,
pH, and temperature determinations were made in the field at the time of
sampling. All other analyses were performed in RECRA Research, Incor-
porated's laboratory facilities in Tonawanda, New York. A1l laboratory
analyses were performed in accordance with EPA methodologies. The
results of the first round analyses are shown in Tables 8A, B, C, and D.
Appendices C-1 and C-2 contain the laboratory data sheets from both the
first and second round of analyses. The second round analyses included
additional chemical parameters at the direction of Somerset Railroad

Corporation.

8.2 Discussion of Results

8.2.1 Van De Mark Landfill

Tables 8 and 10 contain the most recent quarterly analyses of ground
water samples taken from Van De Mark Chemical Company monitoring wells
installed at that company's landfill as part of their routine landfill
monitoring program. Locations of the wells are shown on Figures 2 and 3
and marked VDM 1, 2, 3, and 4. They are presented here for comparison
with analyses taken in the area of the proposed railroad right-of-way, to

the east of the landfill.

Tables 8A, B, C, and D show results of the first round analyses from the
22 unpurged wells installed at the different elevations necessary to

allow sampling of each of the water bearing zones in the area indepen-

dently.

o Table 8-A shows results from the Grimsby-Power Glen interval

(Zone 2).

o Table 8-B shows results from the Power Glen-Whirlpool interval

(Zone 3).
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o Table 8-C shows results from the Whirlpool-Queenston interval
(Zone 4).

o Table 8-D shows results from shallow wells at the topsoil -
Grimsby (Zone 1).

The laboratory data sheets for the first round analyses are found in
Appendix C-1, with the second round analyses in Appendix C-2. The base
of the railroad cut as it passes near the Van De Mark Landfill varies
from approximately elevations 436 feet ms] to 442 feet ms]l. If ground
water is intercepted in this area, it is expected to be of a quality

similar to that of Zone 2.

A comparison of the Zone 2 chloride concentrations from the first and
second rounds of sampling (Table 8A and Appendices C-1 and C-2) with
those taken from the Van De Mark monitoring wells shown in Tables 7 and 8
provides further indication that no movement of ground water from the Van
De Mark Landfill towards the railroad right-of-way occurs, consequently,
no encroachment of ground water into the cut from this landfill is

expected.

8.2.2 Norton Landfill

The Norton Landfill is described in Section 3.2 of this report. The edge
of the proposed cut passes approximately 10 feet to the west of the
landfill at its closest point. The elevation of the centeriine at the
base of the cut varies from approximately 431 feet msl at Mill Street to
442 feet msl at the bridge transition on the north side of the Gulf. Due
to the proximity of the proposed railrcad cut to Zones 1 and 2, illustrated
in Figure 7, sheet 5, ground water intercepted by the cut in this area is
expected to be of a chemical quality similar to that found in Zones 1 and
2. Wells D-69 and D-70 were installed in the landfill with screening at
the overburden/Grimsby interface (Zone 1). The first round of chemical

anzlyses (Table 8D) showed recoverable o0il and grease concentrations (73
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and 31 mg/1) from well D-70 which, as a means of comparison, exceeded EPA
industrial discharge regulations (30 mg/1l). Well D-69, 75 feet to the
west of D-70, did not show similar levels of oil and grease. The second
round of analyses following purging of the wells (Appendix C-2) showed a
recoverable 0il and grease concentration in the D-70 samplie (7 mg/1)
which was substantially less than the first round results, and below the
EPA industrial discharge regulation. It is suspected that well D-70 may
have been contaminated by the drill rig or other activity prior to

initial sampling.
Following purging, an expanded program was undertaken by others to

further define the quality of the Zone 1 and 2 ground water that may be
intercepted by the railroad cut.
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TABLE 1

* SUMMARY OF DATA ON VAN DE MARK
OBSERVATION WELLS

GROUND ELEVATION FORMATION
WELL - SOUNDED ORILLED ELEVETATION BOTTOM OF WELL COMPLETED
NO. DEPTH (FT) DEPTH (FT) AT WELL (FT. MSL) OPEN AREAS (MSL) IN REMARKS

1 18.8 22 442.2 420.2 Power Glen Response test calculations show permeability
. of 2.48 x 10-% cm/sec. Water level elevations
range from 434.5 ft. to 430.2 ft. from 4-12-81
to 11-20-81.

2 23.0 ,23.0 441.7 . 418.7 Power Glen No response test performed, blockage in’
. casing. Since 4-13-81 water levels have
fluctuated from 427.8 to 430.4.

3 84.0 90.0 442.18 352.18 Queenston Well responded to test, recovery levels too
' slow to calculate permeability. Assume
permeability is very low. Since 4-13-81 water
levels have fluctuated between 373.7 and 362.1
ft. msl.

4 71.4 90.0 437.66 347.66 Queenston Well responded to test, no calculation of
) : permeability done. Well responded too quickly
to take measurements. Water level elevations
consistently recorded between 405.5 and
406.4 ft. msl.

5 18.7 20 365.6 . 345.6 Queenston Well responded to test, no calculations dane.
’ Response of well too slow Since 9-1-81 water

levels have fluctuated from 347 ft. to 352 ft.
msl.

6 16.9 20 365.6 345.6 Queenston No response test performed, not enough water

to bail. Since 9-1-81 water levels have
fluctuated from 349 ft. to 353 ft. msl.

For location of wells see Figure 3

———— e e e e e m———
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TABLE 2
SOMERSET RAILROAD

VAN DE MARK/NORTON McGONIGLE HILGER LANDFILL
OBSERVATION WELL DATA

BORING WELL GROUND SURFACE ELEV. OF RISER SCREEN

_NO._ NEST NO. ELEVATION BOTTOM WELL ELEV. INTERVAL (EL.)
D-49 1 459.8 408.5 461.90 .  409.5 - 418.8
D-50 1 460.8 369.8 462.69 373.2 - 410.3
D-51 1 459.5 418.5 461.77 419.5 - 444.8
D-52 2 466.5 380.5 468. 69 381.5 - 405.5
D-53 2 467.4 421.8 469.18 422.8 - 442.3
D-54 . 2 466.4 408.4  468.46 409.4 - 424.3
D-55 3 467.4 422.4 469. 36 423.3 - 439.4
D-56 3 467.3 360. 3 469. 44 362.3 - 407.5
D-57 3 467.0 407.5 469.27  408.5 - 426.2
D-58 4 465.7 414.5 467.68 415.6 - 440.7
D-59 4 465.0 365.0  467.25 366.0 - 409.1
D-60 4 465.7 407.7 467.75 408.9 - 422.7
D-61 5 467.4 . 4215 469.31 422.5 - 441.4
D-62 5 . 469.0 409.9 - 47108 410.9 - 422.7
D-63A 6 469.6 - 368.6 471.63 369.4 - 404.6

FORMATION SCREENED

Power Glen/Whirlpool
Whirlpool/Queenston
Grimsby/Power Glen
Whif1p001/0ueenston
Grimsby/Power Glen
Power Glen/Whirlpool
Grimsby/Power Glen
Whirlpool/Queenston
Power Glen/Whirlpoo]
Grimsby/Power Glen
Whirlpool/Queenston
Power.G1en/Whir1pooi
Grimsby/Power Glen
Power Glen/Whir]ﬁool
Whirlpool/Queenston
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BORING

NO.

D-64
D-65
D-66
D-67
D-68A
D-69
D-70

WELL GROUND SURFACE
NEST NO. ELEVATION

6 469.1
6 469.1
7 464.4
7 462.9
7 465.2

464.4

466.3

—

TABLE 2 (Continued)

ELEV. OF
BOTTOM WELL

421.4

406.
426.
362.
407.
447.
446.

1
4
9
2

RISER
ELEV.

471.37
471.33
466.33
465.91
467.55
466.11

468.10.

R ] R0 N N D e

FORMATION SCREENED

SCREEN
INTERVAL (EL.)
422.4 - 437.1
407.1 - 422.1
427.4 - 440.4
363.9 - 408.9
408.2 - 421.2
447.2 - 458.4
447.2 - 458.3

Grimsby/Power Glen
ébwer G]en/Wﬁir]poo]
Grimsby/Power Glen
Whir1poo1/Queenston
Power Glen/Whirlpool
Grimsby/Soil Landfill
Grimsby/Soil Landfill
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TABLE 3

STRATIGRAPHIC COLUMN OF THE NIAGARA ESCARPMENT

ALONG THE DANIELEWICZ ROUTE

SYSTEM

SERIES

GROUP

FORMATION

MEMBER

THICKNESS

DESCRIPTION

Silurian

Niagaran

Lockport

Lockport

Goat
Island

Limestone: Medium to dark gray, thin to
medium-bedded, medium hard, coarsely
crystalline, fresh to slightly weathered.
Abundant fossils. Occasional thin dolomite
interbeds. Frequent irregular wavy bedding
nlanes.

Gasport

Dolomite: Medium brown to medium gray,

medium-bedded to massive, hard, fine to

very fine crystalline, fresh to slightly
weathered.

Decew

4-5'

Dolomite: Medium brown to dark gray, thin-
bedded, medium hard, very fine crystalline,
slightly to moderately weathered. Occasional
shell lenses, faint lamination and pitted
surfaces. Gradational contact with Rochesten
formation.

Clinton

Rochester

~70'

Shale: Dolomitic, dark gray, thin-bedded
fissile, medium hard, microcrystalline,
severely weathered. O0Occasional thin dolo-
mite and Timestone interbeds. Seldom more
than 5' exposed before completely weathered
to clay. Clay minerals: 1illite, chlorite,
kaolinite, occasional montmorillonite.

Irondequoit

Unnamed

12'

Limestone: Medium brown to medium gray with
pinkish tint, thin to medium-bedded, hard,
coarsely crystalline, fresh to slightly
weathered, fossiliferous. Pink crystals:
Rhodochrosite?




TABLE 3 (Continued)

SYSTEM

SERIES

GROUP

FORMATION

MEMBER

THICKNESS

DESCRIPTION

Silurian

Niagaran

Clinton

Irondequoit

Rockaway

9.0'+

Limestone: Dark gray, hard, fine to
coarsely crystalline, occasional shale
partings. Fresh to severely weathered at
shale partings.

Reynales

1.0

Lime Dolomite: Medium to dark gray, thin
to medium-bedded, medium hard to hard,

very fine to coarsely crystalline, slightly
to severely weathered, contorted beds and
occasional clay filled solution cavities.

Neahga

1.0'-1.5'

Shale: Dark gray, thin-bedded, very soft,

fresh.

Medina

Thorold

2.0

Mudstone: Light green, medium soft, cal-
careous, fresht

Grimsby

Zone B

15.0'

Sandstone: Red to green, medium-bedded to
massive, medium hard, fine grained,

fresh to severely weathered. Occasional
shale partings and siltstone and claystone
interbeds. -

Zone A_

~60'

Sandstone, Siltstone with interbedded Shale:
Dark red brown to light green to white sand-
stone and siltstone with red and green shale
interbeds. Sandstone/Siltstone: Thin to
medium-bedded, very fine to medium grained,
medium hard to very hard, fresh, occasional
green mottling, fossiliferous. Shale: Thin
bedded to fissile, medium soft, moderately tol
severely weathered.
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TABLE 3 (Continued)

_J-_J-J- - -

SYSTEM

SERIES

GROuUP

FORMATION

MEMBER

THICKNESS

DESCRIPTION

Silurian

Niagaran

Medina

Power
Glen

27.0'

Shale: With interbedded Dolomite and cal-
careous Sandstone: 60% shale, 40% dolomite
and sandstone. Shale: dark gray to green,
thin-bedded to fissile, medium soft to

soft, m1crocrysta111ne, severely weathered.
Do]omlte and Sandstone: dark gray to green
thin-bedded, medium hard, fine-grained, fresh

to moderate]y weathered. Sandstone is crogs-
bedded.

Whirlpool

12.0'

Sandstone: White with black speckling
(quartz and unknown black mineral), thin-
bedded in upper 2', medium-bedded to
massive in remainder, fine- grained, hard

to very hard, fresh. Cross-bedded, ripple
marks.

Ordovician

Cincinnatian

Riehmond

 Queenston

1200'+

Claystone: Dark reddish-brown with pale
green mottling and occasional thin pale
green claystone interbeds, medium soft to

very soft, calcareous, fresh to completely
weathered '
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TABLE 4

JOINTING CHARACTERISTICS OF ROCKS
IN VDM LANDFILL AREA

PREDOMINANT JOINT ORIENTATION

FORMATION/ROCK TYPE ‘ OPEN SPACE (IN.)/SPACING
Grimsby/Sandstone, Siltstone, N6OW to E-W N60 to 70E N20 to 30E

Shale Closed* to 2"/3"-30" Closed to %"/6"-30" Closed to 2"/18"-24"
Power Glen/Sandstone, Si1tstone; N45 to 70W ‘ N65 to 70W

Shale, Limestone, Dolomite Tight**/3'-6' " Tight/2'-6'
Whirlpool/Sandstone, Ortho- N55 to 70W N70E ‘

quartzite Closed to 2"/2' Closed to 1"/2'-4'
Queenston/Siltstone, Shale N70W A N55 to 75E N10 to 30E

Closed /2'-6' Closed/2'-6' . Closed/2'-4'

Note: Dip of joints consistently-85° to vertical measured from the horizontal.

* "Closed" describes open space $0.1 mm.
XAUTight" describes open space 0.1 mm to 1 mm,



SOMERSET RAILROAD
PRESSURE TEST RESULTS
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ELEVATION
BORING NO. INTERVAL TESTED PERMEABILITY CM/SEC FORMATION
D-50 372.6 - 383.4 No Water Take* Queenston
382.9 - 393.4 No Water Take** Queenston
392.9 - 403.4 No Water Take** Queenston
402.9 - 413.4 No Water Take* Whirlpool
412.9 - 423.4 5.2 x 10-4 Power Glen
422.9 - 433.4 4.8 x 10-4 Power Glen
437.9 - 443.4 7.7 x 10-¢6 Grimsby
D-52 379.0 - 389.5 No Water Take* Queenston
386.0 - 396.5 No Water Take* Queenston
396.0 - 406.5 2.0 x 10-5 Queenston
406.0 - 416.5 1.5 x 10-¢ - Whirlpool
416.0 - 426.5 2.1 x 10-¢ Power Glen
D-53 421.5 - 432. 2.74 x 10-¢ Power Glen
434.9 - 445.4 1.3 x 10-3 Grimsby
D-55 423.4 - 433.9 1.7 x 10-14 Power Glen
436.2 - 441.2 2.1 x 10-3 Grimsby
D-56 359.8 - 370.3 No Water Take* ‘Queenston
366.8 - 377.3 4.8 x 10-7 Queenston
376.8 - 387.3 Test Invalid Queenston
386.8 - 397.3 1.0 x 10-2 Queenston
396.8 - 407.3 2.1 x 10-¢ Queenston
406.8 - 417.3 1.5 x 10-14 Whirlpool
416.8 - 427.3 Test Invalid Power Glen
426.8 - 437.3 Test Invalid Power Glen
D-59 368.6 - 379.1 1.8 x 10-4 Queenston
378.6 - 389.1. 7.9 x 10-7 " Queenston
388.6 - 399.1 No Water Take Queenston
398.6 - 409.1 3.5 x 10-¢ Queenston
408.6 - 419.1 4.4 x 10-6 Whirlpool
418.6 - 429.1 3.4 x 10-¢ Power Glen’
428.6 1 7.0 x 10-7 Power Glen
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TABLE 5 (Continued)

ELEVATION '
BORING NO. INTERVAL TESTED (MSL) PERMEABILITY CM/SEC FORMATION
D-63A 372.25 - 381.75 No Water Take* Queenston
379.5 - 390.0 No Water Take* Queenston
389.5 - 400.0 No Water Take* Queenston
389.5 - 410.0 1.3 x 10-% Whirlpool
409.5 =~ 420.0 7.3 x 10-° Power Glen
419.5 - 430.0 1.3 x 10-%© Power Glen
428.5 - 440.0 1.3 x 10-° Power Glen
439.5 - 450.0 4.3 x 10-4 Grimsby
449.5 - 460.0 2.3 x 10-4 Grimsby
D-67 368.03 - 378.52 3.7 x 10-¢ Queenston
378.02 - 388.52 3.7 x 10-%° Queenston
388.02 - 398.52 3.7 x 10-© Queenston
398.02 - 408.52 3.7 x 10-% Whirlpoo]l
408.02 - 418.52 1.0 x 10-° Whirlpoo]
418.02 - 428.52 5.1 x 10-° Power Glen
428.02 - 438.52 3.7 x 10-© Power Glen
438.02 - 448.52 1.27 x 10-% Grimshy

*Test performed at 10, 15, and 20 psi.
**Tect performed at 10 and 15 psi.
"Test performed at 15, 20, and 25 psi.



TABLE 6
RESPONSE TEST RESULTS FROM WELL PURGING .

. .

BORING NO. TEST INTERVAL PERMEABILITY CM/SEC REMARKS
i: D-49 409.5 - 420.1 2.07 x 10-5
. D-50 373.2 - 410.3 1.21 x 10-5
i‘ D-51 419.5 - 440.3 9.1 x 10-6
i D-52 381.5 - 405.5 5.8 x 10-8
I' D-53 422.8 - 441.6 2.4 x 10-4
i D-54 | insufficient recovery
. D-55 ' insufficient recovery
[l D-56 ~ 362.2 - 407.5 2.9 x 10-7
- D-57 ~408.5 - 412.1 1.4 x 10-¢
’I D-58 ' | dry
I D-59 366.0 - 409.1 1.4 x 10-5
D-60 : insufficient recovery
}' D-61 422.5 - 436.4 4.0 x 10-5
: D-62 410.9 - 419.0 4.2 x 10-5
l D-63 © 369.4 - 404.6 1.3 x 10-6
l D-64 422.4 - 437.1 2.8 x 10-5
) D-65 » insufficient recovery
! D-66 427.4 - 439.2 2.2 x 10-5
D-67 363.9 - 408.9 2.1 x 10-8
! D-68 408.2 - 412.6 2.4 x 10-5
I | D-69 447.2 - 458.4 1.5 x 10-4
- D-70 © 447.2 - 458.3 1.6 x 10-4
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BORING
NO.

D-48
D-50
D-51
D-52
D-53
D-54
D-55
D-56
D-57
D-58
D-59
D-60
D-61
D-62
D-63A
D-64
D-65
D-66
D-67
D-68
D-69

D-70

TABLE 7

WELL PURGING SUMMARY SHEET

AMOUNT
CALCULATED

T0 BE PURGED

25.4
74.2
19.8
24.8
18.3

3.9

9.7
90.1

4.05

83.5

4.3
28.1
14.4
70.9
32.6
22.1
23.0
85.6

9.9
21.2

22.1

AMOUNT
ACTUALLY

PURGED

27.4
73.0
35.0
38.5
32.5
4.75 +10
5 +10

86.1

88.3
10.0
33.5
10.25
90

42 +10

23 +10
€9.3

4.5 +10
25 +10

28 +10

WELL
VOLUMES
PURGED

4.3
4.0
3.6
3.1
3.3
7.5
3.1
3.95

2.0

4.2
5.0
4.8
2.9
5.1

6.3

5.7
4.2
2.9
3.3

3.4

DATE

COMPLETED

11/16
11/18
11/11
11/11
11/11
11/18
11/12
11/17
11/14
11/18
11/17
11/13
11/17
11/13

11/13

11/16
11/16
11/18
11/12
11/12



TABLE 8-A
RESULTS OF CHEMICAL ANALYSES PERFORMED BY kECRA RESEARCH, INC.

ZONE 2 GRIMSBY/POWER GLEN CONTACT ELEV. 419 - 437.2 .
Specific.

Well Temp. Conductance TOC DS CL 0i1 & Grease T Fe
No. (C) pH ~ Wmhos/cm mg/1 mg/1 mg/1 mg/1 mg/1
D51 12.5 - 6.90 295 2.4 260 28 <5 ' 6.1

12 7.15 295 5.2 260 27 <5 - 14
D53 12 6.65 353 8.1 280 32 ~ <5 3.8
12 6.75 360 4.2 340 : 32 ¢ 2.5
~ D55 12 6.55 430 4.8 370 37 | ¢ 7.1
11.5 6.80 430 4.7 360 37 <5 4.8

~ D58 DRY : ' DRY
HOLE - — - - HOLE

D61 10 6.65 420 6.0 410 36 26 2.0

10 6.75 510 10 390 36 <5 11
D64 11.5 8.20 . 244 5.7 180. . 24 8 1.8

: 13.0 8.45 242 6.8 170 23 <5 21
D66 - 13 7.50 1,040 4.0 860 200 ¢ 8.0
12.5 7.45 1,000 4.4 830 190 <5 1.6




TABLE 8-8B
RESULTS OF CHEMICAL ANALYSES PERFORMED BY RECﬁA RESEARCH, INC.

ZONE 3 ' POWER GLEN - WHIRLPOOL CONTACT ELEV. 407.1 - 420.2
: : Specific |
Well Temp. Conductance T0C TDS CL 0i1 & Grease T Fe .
No. (C) pH pmhos/cm mg/1 mg/1 mg/1 mg/1 mg/1
D49 11.5 8.85 , 283 1.1 290 20 <5 '16
12 9.00 305 1.3 290 20 <5 8.8
- D54 11 9.50 1,480 2.4 1,400 - 290 <5 22
11 9.65 1,480 6.4 1,400 270 <5 49
. D57 10 8.10 483 3.8 540 39 X | 9.8
10 8.15 ‘ 415 3.7 . 660 40 <5 11 B
D62 10 9.95 510 3.3 550 19 6 17
10 10.25 505 1.5 520 19 <5 18 ;g
D65 11.5 7.85 1,290 4.5 1,200 37 <5 . 4.8 3
11.5 8.30 1,290 . 9.5 1,100 37 - <5 3.3 B
D68-A 12 8.75 255 1.8 230 19 <5 8.4 3
12 8.95 258 2.5 240 20 <5 : 6.7 1
» D60 10.5 7.35 - 1,680 8.1 1,700 36 <5 16 3
"10.5 7.55 - 1,700 7.3 1,800 30. <5 2.9 5
J
)
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TABLE 8-C
RESULTS OF CHEMICAL ANALYSES PERFORMED BY RECRA RESEARCH, INC.

Z0NE 4 - WHIRLPOOL - QUEENSTON ELEV. 362.3 - 405.9
' Specific
Well Temp. Conductance TO0C TDS CL 011 & Grease T Fe
No. () pH . umhos/cm mg/1 mg/1 mg/1 mg/1 mg/1
D50 12 11.90 . 1,830 4.5 790 33 <5 0.91
- 11.5 . 11.90 1,830 5.7 750 33 <5 0.90
D52 12.5 6.35 3,000 8.8 2,700 1,100 30 1.4
12 7.15 2,690 9.6 2,300 910 6 0.70
— D56 11 10. 45 500 6.4 460 79 - <5 5.6
11 10.70 600 5.0 480 79 <5 7.2
~ D59 10.5 8.30 249 4.5 220 22 <5 2.6
10.5 8.25 251 7.9 220 22 <5 2.8
D63-A 12 9.65 255 . 5.6 270 23 G 4.7
11 9.80 275 5.8 270 24 <5 3.0
067 13 10.65 540 3.2 410 33 <5 3.1
T 12.5 10.75 " 530 2.0 410 33 15 3.5




TABLE 8-D

RESULTS OF CHEMICAL ANALYSES PERFORMED BY RECRA RESEARCH, INC.

ZONE 1 MISC. SOIL - ELEV. 447.2 - 456.6
Specific
Well Temp. Conductance T0C RN CL 0i1 & Grease T Fe
No. (C) pH pumhos/cm mg/1 mg/1 mg/1 mg/1 mg/1
D69 14 6.7 800 6.8 670 29 14 7.4
14 6.8 780 8.7 730 29 <5 89
D70 14.5 6.85 640 24 570 31 73 120
13 6.80 540 33 590 32 31 260
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TABLE 9

ANALYSIS OF VAN DE MARK SAMPLES
BY
ADVANCED ENVIRONMENTAL SYSTEMS, INC.

Sample Date April 1981

Specific
] TDS _TOC DO CL Conductance

Sample Site pH . mg//1 mg/1 mg/1 mg/1 pmhos/cm

Eighteenmile Creek 8.27 411 11.5 10.1 53.2 609
Site No. 1

Eighteenmile Creek - '8.26 429 12.8 10.0 52.1 619
Site No. 2

Eighteenmile Creek 8.39 439 15.6 8.90 48.9 612 -
Site No. 3 '

Landfill Well - 8.27 1,820 30.9 7.65 1,010. 2,540
No. 1 (22' Deep)

Landfill Well 10.2 1,710 50.0 6.90 417. 2,350
No. 2 (23' Deep)

Landfill Well * 7.08 21,200 374. 4.40 4,470. 19,400
No. 3 (90' Deep) ;

Landfill Well % 4.71 19,930 90.2 0.90 12,300. 24,300
No. 4 (S0' Deep)

Landfill. Swale 7.05 784 18.1 9.05 245. 1,250

*Wells 3 & 4 are transposed on Figures 2 and 3.
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TABLE 19

ANALYSIS OF VAN DE MARK SAMPLES
BY
ADVANCED ENVIRONMENTAL SYSTEMS, INC.

Sample Date October 1981

Specific
TDS T0C Do - CL Conductance
Sample Site pH mg/1 mg/1 mg/1 mg/1 pmhos/cm
Eighteenmile Creek 7.56 38.3 5.1 9.3 39 520
Site No. 1 ' . , _
Eighteenmile Creek 6.97 561.2 11.0 7.9 138 - 830
Site No. 2 :
. Eighteenmile Creek 7.08 540.1 7.87 7.1 . 131 - 791
Site No. 3 .
N
Landfill Well 7.63  1,938.2 /29.7 1.8 856 3,270
No. 1 (22' Deep)
Landfill Well ;' 9.55 776.4 . 19.5 - 6.1 236 - 1,300
No. 2 (23' Deep) ' f -
Landfill Well x 2.5  36,898.  64.6 - 15.3 13,895 32,800
No. 3 (90' Deep) o f Y |
Landfill Well x 4.12  30,35.4 '97.3' =~ 11,99 128,800
No. 4 (90' Deep) 7 "
Landfill Swale : 4.72 9,121. 7.2 0.1 3,498 10,360

*Wells 3 and 4 are transposed on Figures 2 and 3.
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10/26/8! WELL NEST 34
JOB NO. 14818
FIG. 11 SH.40F 8
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GROUND WATER ELEVATION (ft.msl.)

WELL NEST #5: D-61, D-62
WELL INSTALLED 10/23/81 D61
Jeo WELL INSTALLED 10/29/81 TR
\
N
OOA WELL RESPONSE TESTED SEE FIGURE 3
N FOR WELL LOCATIONS.
450
\
WELL RESPONSE TESTED \
\
140 \ WELL RESPONSE TESTED
D-61
- -9
430
WELL RESPONSE TESTED
420
D-62
BECHTEL
410 SOMERSET RAILROAD
CORPORATION
HYDROGRAPH OF
WELL NEST #5
JOB NO. 14818
| FIe. 11 sH.50FQ
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(ft.msl.)

GROUND WATER ELEVATION

= e :
. ‘-v\(j) —_ ’

460

450

WELL INSTALLED 10/23 /81
440

430

WELL INSTALLED 10/24/81
420

410

WELL NEST #6: D-63A, D-64, D-65

WELL RESPONSE TESTED

WELL RESPONSE TESTED

D-64_,

WELL INSTALLED 10/28 /81

ELL RESPONSE TESTED

Nee_eoD763A

L<p’—WELL RESPONSE TESTED

—-—D-63A
~---D-64
——D-65

SEE FIGURE 3
FOR WELL LOCATIONS.

BECHTEL

SOMERSET RAILROAD
CORPORATION

HYDROGRAPH OF
WELL NEST #6

JOB NO. 14818

FIG. 11 SH.O OF8
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470

460

430

420

GROUND WATER ELEVATION (ft.msl.)

410

450

WELL NEST #7: D-66, D-67, D-68A

N

‘N \Vd{/—WELL RESPONSE TESTED
N

WELL INSTALLED N p-gsg

—-—D-66
----D-67
——— D-68A

SEE FIGURE 3
FOR WELL LOCATIONS.

|
1314

10/28 /81 s
WELL INSTALLED
10/30 /81 WELL RESPONSE
TESTED
D-68A BECHTEL
e SOMERSET RAILROAD
~~.D-67 CORPORATION
WELL THSTALLED . HYDROGRAPH OF
WELL RESPONSE WELL NEST #7
TESTED JOB NO. 14818
‘ FiG. 11 SH. 70F 8
1 FIIIIIIIII!(l(!Ili(lf\][liTIffllllll!llllll

1T T
16 18 20 22 24 26 28 30 1 3

5 T 9
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Y

480
WELL NEST #8 : D-69,D-70

0470 WELL INSTALLED —-—D-69
E . 10/29 /81 ----D-70
WELL RESPONSE TESTED

WELL INSTALLED SEE FIGURE 3

10728 /81 D-70 FOR WELL LOCATIONS.
460 S0 S
= S
WELL RESPONSE TESTED D-69

n
(97]
o

5N
N
O

GROUND WATER ELEVATION (f+.

430
BECHTEL
, SOMERSET RAILROAD
420 CORPORATION

HYDROGRAPH OF
WELL NEST #8

JOB NO. 14818

. Fic. 11 SH.8 OF 8
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| 450 : 450
T w
5 440 | APPROX IMATE GROUND SURFACE ELEVATION OF LANDFILL | 440
' B ELEVATION OF CUT AT JACKSON ST, . . _____________ e
APPROXIMATE ELEVATION AT BASE OF LANOFILL f\ .
. *ﬁu‘___ -
304 NI ol -430
g PNy baled,t- RO g i =
ELEVATION OF CUT AT MILL ST.
420 | - 420 §
“ 410 ] 410 o i s o
t RIS T RS LT
~ S *-mooooe-- -— — grphr possee Lo
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i b fo—
. g 400 L 400
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1 >
f fa _ : _
i w 390 e 390 SEE FIGURE 3 FOR WELL LOCATIONS .
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380 | 380
. 3r0 4 370
7 ‘
‘ 360 | 360 R
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APPENDICES

TO
'SOMERSET RAILROAD CORPORATION
HYDROGECLOGIC STUDRY

DANIELEWICZ ROUTE

STATION 514810 to 52+330

BECHTEL CIVIL & MINERALS, INC.

N Job No. 14818

February 1982

{To be read in conjunction with report prepared for Van DeMark

Chemical Co. entitled "Closure Plan -~ Former Landfill Site™)



APPENDIX A

LOGS OF BORINGS

WELLS D-7 AND D-49 THROUGH D-70



EROIETY TR W, ANELTY WS, FOALE M
BORING LOG Somerset Railroad 14818 | 1w 2 | 07
nre LDORGIRAYES ANGLE FRON SONIE INEANING
Danislewicz Routse ¥ 1,161,058 E 458,495 §G —
wEGUN teomPLETHE [GRILLER PR L Madel A MO HOLE SITE [OVERRURGENIFY | BacK ore} TOFAL DERTH
H HNTHES) ¥
9/23/8% ;9/’25}81 J. Jensen/Empive (ME 35 7 4.6 &2 45,6
lCone NEEOVRME (FT. /%) CGRE BONEELAMMLAR KL 7GR OF CASING  [GHOUNG &L (FT|BEFTH/EL SROUND WATER (TS [nwhv/6u TOF OF nuan (FT. -
41.8/99.5 3 3 e 458,1° bry 5,8/453,5
[SAMPLE MAMWER wma“:\'i‘"f;u‘u. CASING LEFT i HISLE! BiA./LENGTH LOGGED By
1404 /30" None ¢. F. Wall
we | FETET « | PENETRATION P
S IR b IR BLOWS - fg ] NOYRS G
[ ; b E 31 s w g% bd WATER LEVRLA
e X Rt gig &: 1w EhEVATION M aY ik VESCAIFTION AND CLASSHFICATION WAYHR RETURR
INNEHE cl wra | F JE: X CHARACTER OF
EHEIEBEIMINIHE - - ) BRI, ETE.
SR HEER I I z a 2 3% .
R AR 3§§ £ °r s H £ i
8t 438,1 ¥
] S
- . niack te yellow=browm, loose, fine o brilling with
831 20.% 38 40 26 | 12 § Etosrsg 5AHD, some fine gravel (COAL), 374" hellou-stem
] - pigy, £211. Augers.
s 3 E; . , . - Dk brown, locse, med, stiff, fine to cosrse
. % 3 7 - .
3 : y §siley CLAY,ex. gravel & organics, Auger refuzal at
8 b7 — ToF 4467
28 100/g 5 3 3 74,%7-13,37 CRIMSEY FH.
; .;‘k FT IR 453,53 - "Bk reddish brown o pale green, bard te No loss of verurn
mps s e O F 3 1 |V, soft slightly to completely weachered, | Layar.
FR N Ni¥ine grainad to microcrystallinme inter- ' .
N edded SaNDSTONE & SHALE, shale completsly Volume occasion-
1 i e Rwaathersd to clay, bedding thin and ally decreasing
2 | N Yhorizental with occasional bedding plane ar fractures.
NX | 5.0 5.0 100 4] 3 3=1/56 o Npeparations, 6,0"-€.4' verticsl jolnts,
4 |4k E Zrough, no coating,
5 (bh | 446,9 194
3
H 4 - iiPala greenish white, v, hard, fresh to
2 & " glightly weathered, fipe gtained SANDSTONE,
WX 5.014.8 88 3.6/ 1 3 4b E {1horizontally bedded with slight staining
&3 | & 3 15 b 3 {yellowabrown) on bedding separations,
5 4 “
i 43 A B4
welaoles ez 2|3 4 g
59 1 N #
T 4 7T19.3'-61,3" POWER CLEN RY, ———
0.% 3-3/4 26~ Dk, reddish brovn to pale grean to grayish
N gresn to vhite te med. to dk. gray, v,
- gofr to v. hard, slightly to rompletely
. - mawgarierad, v. fine grained to microcrys~
" 1 4% - Rltalline, interbedded SHALE, LIMESTONE,
: 2 jak y HIDOLOMITE, & salcareous SANDSTONE, Bedding
NX | 5,004,898 3.0/ 3 |44 A W is thin, horizeomtal, irregular with
60 4 13 - 5 occasional banding slump structures,
5 4 25 oecasional bedding joints.
: - 20,0-20,3 Yertical joints, rough,
: + E i 21.5«21.8 {irregular, no coatings.
1 4 P R
2 13-1/6 - i
NX | 5.004,7) 84 | 3.7/ 3 |3 Y
74 4 13-3/4 A
5 3% 30 - &
-
; -
g N - ;
: 1 3 - ®
HX | 5.04.,% o8 5,8/ 2 3 . U
56 3 3 . 3
: 3
B SRLIT AFGON] T = IHELRY TUBE; HHTE WOLE NG,
Lw DERMIBRDN. F » RITCMER, O = QTHER 932&1818‘32&2 ROU:{Q I}""?

GRO- 13234 Mev. VB2 (Form 1001 -4}




45,3=45,7 Joing st 687, vertical joints,
rough, ne coating.

eaan ki et s e s g baaav oo s bora o b oaa vy oex o s s kst s Bag sty

Boring completed st 46.6°,
Boring completed zs observation well.
See gbservation well completion report
for construction derails,

BORI N FROIRCY I NG BHEEY 4, MG MG |
G LOG Somerset Rallroad 14818 Zorl p-7 !
T Tl g
¥ ?Es flily ¢ | PENETRATION " ] '
wEls T WIE LG BLOWS 42 |
Fulare Sleig ek b oigaix oYy on: ;
[ 3K - 3 ME l:; 3 KukvaTioN] R b WAKKM LEVELS.
ﬁg 5l M : g ig i . *ry E gi F DRBEMIFTION ANG CLASSIFICATION WATER HETORN,
® =8 s
33;52: SRR AN 5 ‘igi anmna, wre,
"oy * alw g - = a
gajs Y
R | rT | sw E y 19,3'=41.3" POWER GLEN FM. {coat,)
1 135 N =
2 5
; 1.5/ ™ [t
NX 4.7)5.00 106 | 37013 5 4 . Bore hole reamed
4 3 ] with 3=3/4" rellers
VRN b wd @ rosk bit te 45.5.
- 41,3'=46,.6" WHIRLPOOL M.
1 5 " ; Grayish white, herd o v. hard, fresh to
2 4 o siightly weathered, fine to wediom
¥ |5.005.1] 102 3;(5;! 3 ak o g gz:dizeé mi'mnzi :13;;&;21? galhﬁeous,
4 - & edding sassive with bands of shale,
5 i 11,5 " 43, Jwhd b Yerticsl joints, rough,
453 3 no coating.

Bereeted interval
35.8" to 45,37,

1y = SPLYY SPODN]
LA L L LSs g T

T % SMELEY TURE:
P PITONER; I & OTHER

SITE

Danielewicz Route

ROLE N

GPD - 1AM - A Rev. 172 tForm 10070-21
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- IR OE MO, FHERY NG, HBLE FO,
BORI NG LOG Semerset Railrcad 14818 e 2 DebF
EIFN GOSN IMATRE ANGLE FROWR MENEE,  SK ARG
Van De Mark ¥ 1,161,002 E 468,422 9g® -
wERGN COMPLETED [BRruiltn LSRG MART AMD WOOEL »g;:':g: SydRauNokn it aoox P} "”"{',ﬁ?““
10/28781 | 10728781 | B.SeirvafBmpire {Me 4830 Skid N /6 0.9 48,5 5.5
(EoAx RhcaveRr I£T_ i COWE BAxES MMAES (KL TOROE CAbmG  [RRDUND Ei (FT1 0RITM/EL SROUNS WATRR ) mxeri;xy, TOF OF mOCK [FT
ABL 2797 & i 461,9 459,8 37,67422.2 1.47458.38
AAMFLE MAMMER WwiiGnT P ALL CAREND LRFT 15 HOL K Bid, LANITH LOGGED BY !
-— o 3. A. Stone/D, Widdleten
e S2lE e w | PENETRATION z
Lk, ol iwi ¥ §‘ » Je
Zrisieiiizie 1B, BLOWS = | E: warks on,
el i I: H peavarion | | 75 |3 DESCAIPTION AND CLASSIFIGATION Tarh vk,
I vleriia | T P waTER HETURA,
FElEBEETNE L AN+ R Mool
1e1d El e = 2] =z 2 i Fq ) :
el sid % 4 E, 0k g
N s ! 459, 8
: i i ! Top of Rock
i e ; ] 19823, 5  crimsay FN.
H % 458,54 4 hd  SANDSTONE SILTSTON]E 5 E:
S § R interbedded 60-65%55/40-45% sh
) .
i | - SANDSTONE & SILTSTOME: dbk ved brown to
Wx 5.0 13.0) 100 g g pale greea to lt, gray, fine te v, fine .
1 grained, thin-bedded (horizontal) .
A medium hard to hard, fresh to mederately!, ..,
5 2 weathered, cross-bedded, og¢, pale iﬁgazagg :?i
; 4 gresn blotehy patches (mottling), depth of 1.5%, &
: " || grasational change between sandstone Foc sur%;ts;; a;s‘ng
] & siltstone. . N
W ls.0ia.7 e 4 - PHALE: dk. rad brown ro pale grean, cemented in plate.
" * e thin—bedded to fissile (horizemtal) Water used &5
- soft, moderately to completely weathered drilling fluid
o Bl o clay. Bedding plane joints {Fe & *
10 stained w/clay residue)t 8.7-%.2,
- 4. T3040, 12.1, 12.4-12.6, 13.0,
b 16,2=14,3, 4.6, 14.B, 15,4, 15,1, 15.3,
- N 5 16,1-18,5, 22,9, 23.9, 23.5.
S Re5 12,3 51 b . iﬁ verrical joints {Fe stained) 7.4-7,%,
- 8.1=-8,7.
1 B
M0 3.6 %0 | 22 B=
{END J
BOX -
1 : s
: . R
KX 1 4.2 5,00 119 58 - i
204 N
o ]
437.8 1 fi2.0'-45.1° POWER GLEN FM. L
| : i SHALE, DOLOMITE
¥x [ s.ola.s g2 55 J [}| calcareous SANDSTONE interbedded,
_‘ K| SBALE: wed,~dk. gray, thip-badded ro
[ g fissile, med. hard to wed, sofr, fresh td
i 28 h | compierely weathered to clay.
N FPossilifercus, burrows, clay inclusions,
. DOLOMITE/caloarecus SANDSTONE:
L it-mud. gray, fine grained, this-bedded,
o ;i"" hard, fresh, fossiliferous, cross-
wx e ola 9= 58 " N ;ﬂ bedded, clay Inclusions.
B 5.004,9: & |
wHD : i N N
BOX | i -
2 : : 30 . H
L] ;
? ! ] -
KX 15.0 a.ai 96 52 -
é -
424.8 e
6 » APLIT APDON; BT « SHEARY TUMK! ITE HOLE NQ.
D e BENRIBON; P = FITCHER: D = OTHEN Van De Mark Dty @

GPD- 13234 Rev. /82 {Form 10070 - 1}




FROIMGY ’I-1 I8 1 -9 BHEEY NOD, A MO §
BORING LOG Somerset Railroad 14818 2 or 2 4% ;
—
T §’§ Slele » | PENETRATION ;
2"‘" >ow b LR, BLOWS -‘é ‘
CplxElolx &8s - = &= NOTES G :
c3i9 38 . - - 2% 1y WATEN LKwkis
ve Yaly H whl 23 ®okvaTion| ¢ of [& DAISRIPLION &RHE CLASHMICATION WATEN WETUm
faltle R T W = ki IR CHARACTER GF
i:lﬂ S0 ; L : & o - =8 il DEELLING, ETE.
rplAiisisiery 1 X8 “ F £ o gﬁ !
LR IR IR IR AN F4 - = e o
Pilg e 424,8
. 22,0"-45,1" POWER GLENN TM, (cont.
RQU . Bedding plane joints (Fe gtained &/w
% ] |z clay residue on surface): 23,9-24.3,
s u 24,9, 25,0, 25,2, 25.5, 32.2, 3i.4, 31.8, Eg
- nf He.d, 35.2, 38.5-36.8, 4L.5-41.2, ==
MX | 5.0 5.0] 100 70 1 4Z.8, 43.0, 43.3, 44,1, 4%.2~45.5,
: gjVertical joints (F= stain on surfece):
FY 41.6-42.0, 42.6-42.9,
. Power Glen fm.
- HE|
J v
. N
HX 5.0 1.3 78 a8 i ko
Faapd .
BOX 414.7 | 45 ]
3 - - il - -
k. SARDSTONE: it. gray, fine graioed,
b gl thinwbedded to massive, hard, fresh,
- y| onknown black minaral gives speckled |Boring reamed &
xx | 4.4 4.5| 112 10 ,. ¥ ipok. Cress~bedded, ove, shale pare- |Diam. to 38.0°%,
r ings., HNo joinrs or fractures im thia Hhav, well
e |1/ esction, ’z ,
09,3 50 ] ;tel;:ﬁ‘ied te 51,3
ERD ] Bottos of hole ® 50,57,
BOY 4 Boving completed as cbservation
& 4 well,
‘:l See nbaervarion well cogpletion
«1 report for comstruction detalls,
..
|
| 4
: -
AE T FPLT SPOON: ST 7 ENKLEY TUBE; sivx LR N
O = DEMNIEON: # v PITCHER! & = DTN Van De Mark B-49

GPU- 13234~ A Rev, 1/82 Form OG- 25
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-

" BORING LOG

PROJECT JIom MO, SHEEY HO, HOLE NO.

Somerset Railroad 14818

lor 3 D30

Frr:
Van De Mark

COQRDINATES

ANGLE FROM HONII, | EEARING

¥ 1,160,983 E 468,415 90° --
axGun T:ﬂll.l.l'rlb oRILLER DRILL MAME ANDO MODEL “(oll.i:l:é:]‘ ovERsumoEM|rT.) (mocK b)) chn(|.r$_ll:r'ru
10/13/81 | 10/16/81 Empire CME 45 NX/6 2.8 87.8 90.6
;::icovu:-v LN 1:-:-- SOXUS[sAMPLES [KL TOP OF CASING  (3ROUND EL (FT.)|DEFTH/EL. GROUND WATER (FT.) |(OEPTH/ KL, TOF OF ROCK (FT.
85,65/98 16 2 462,69 460.8 44,2/416.6 2.8/458,0
[SAMPLE HAMMER WEIGHT/F AJLL CABING LEFT iN HOLE: DI1A./LENGTH LOGGED BY : -
1404/ 30" - = J. €. Isham
[
ve 33155 e v | PEnETRATION z
ppliievEldogx, 28
A IHHEE %9 BLOWS = sk |u MOTES ON
eI %0 I: I .- ELEVATION | . 23 i DESCRIFTION AN CLASSIFICATION ::::: ::::::
u e Viglwlw |2y "TL wi |3 l
=°‘;= Iould :“ H ™ » £ -7 | cHARACTEA OF
Ta, Jjs 7Y ‘l: - a o H s2 " DRILLING, ¥TC.
TR I E| o= ER
<y alu Tadh  460,8
ss/| 2.0 1,5 17 75 13 | 473 : 1 0.0'=2,8" reddish brown weathered & 6" hollow stem
a1 ] fractured shale & sandstone. auger used to a
.5/ 0,0| REF. ] || Top of rock. depth of 2.8 ft.
] 458.0 - 2
b WX casing installed
ROD 2 b to a depth of 2.8
1  |r|z2.8'-22.8" GRIMSBY PM.: reddish brown | f¢.
Nx! 5.0 3.7 74 13 S Ul and mottled reddish brown & pale green
b N| sandstone, interbedded with reddish Water used as a
i brown shale, sandstone is hard, massive |drilling fluid.
B 1| to thinly bedded, horizontal bedding
- — with cross-bedding at approx., 20' from 10" hellow stem
- horizontal. auger used to a
] Shale, weathered to firm, depth of 2.8 ft &
NX| 5.0/ 5.0/ 100 64 B : 8" PVC surface
104 R casing cemented
B U in place after
: N N{ coring,
- 2] Water level: 7.45
- 10-14-81 boring
T at 22.81, 18.45
. ] 10-16-81 bering
NX | 5.0/ 5.0/ 100 58 15+ R at B85,6.
7 U
N N
- 16.3"-22.8" Basal unit of GRIMSBY FM.
T - 13| Pale green sandstone .
Papker ]
NX | 5.0/4.85 97 56 Tept - R
#7 6 20= -
7.7 x 14 7
~ N
cmfsec h
438,0 - 4
. ] 22,8'-45,95" PCWER GLEN FM.:
4 Dark reddish brown to pale green &
NX | 5,0/ 5.00 100 | 54 - g|8rayish green, v, hard to soft, fresh to
. 25+ y| s1ightly weathered, v. fine grained to
' : N microcrystalline interbedded calcareous
i 4 sandstone, shale & dolomite thin
: 4 s|horizontal bedding with slump structures
: T - & gross—bedding, iron oxide staining on
) 7 some joints, vertical fractures-
NX | 5.0 5.0 100 | 78 Packer ] 22.5-22.8, 25,2-25,45,
| Test 30: R
i #6 U .
! | 6.8 % lf-f-’o : N Horlfcn;ltal fracturt‘e zone§:
I ! l | cir/sec ] ) 23,17-23,45", 23,8'=24,.0'.
! ! i .
I H H -
WX [ 2.8 z.8 100 | 14 - 'g
| | 1
| 425,8 | 357 7
BE * SPLIT BPOON; T = SHELEY TURE; SITE HOLE NO.
B s DENMISON; & = PITCHER; © = OTHER Van De Mark D=50

GPD- 13234 Rev. 1/82 {Form 10070-1)



[ BORI N G G rROIRCT T SHMEEY BD, WOLE MO,
Lo Somerset Railroad 14B18 2 o 3 D=50

: —
¥e E;é g - PENETHATION z :
rElE.izis e |82 BLOWS . |28 Y K !
NN ¢ 8%k waten wevEis,
RS EAEIR I ¥ . 'L‘[:';:w‘“ z S DESCRIFTION AKD £L& ELIFIEA TSN WATRR mETUWH,
HEHE MR R §1igs Suamacren or
i d ;g } g ; ;. g z g b4 §$ BN LRG, EYC
NERIEIE I w
w =i ha5.8
; BQD Z N 1 22.8'-45,95' POWER GLEN ¥M. (conc,)
NX | 5.0 5.0| 100 80 - ] if
. Tl
1 s
Padknr -t
Tadt L.
: ¥s 30
5.4 % 10-‘3 e R
X 5.0 5.0( 100 71 o/ sec B 1
p R
- _
10 AVA
45 2 -~
414,85 ] '§
X 5.05.0] 100 30 4 K
’- = 1 £
Panker 50—
Test 4 145.95'-56.5% WVHIRLPOOL FM,:
# N RiGray to lt. gray, v. hard sandatome,
Uimassive to thin bedding, iron oxide
NX 5.0 5,0 100 95 “ ’
gz:z - N staining at some joints with bhlack
“ shale partings.
] L1
55
404.3 1 Iz
WX 5.0 4.7 94 56 - 1 |UiS6.5'=90.6" QUEENSTON Fu.:
: 1 - ™ Mipark veddish brown, firm shale, banded
A and mottled with bluewgreen shale,
E b2 |caleareous, fresh, massive, sowme open and
60 caledre £23lled wvugs. Core breaks along
. . |a preferential plane of weakness atf an
Pasker - gangle of 20° ro 30° frem horizontal,
ekt - ¥ 56,5-57.3 moft weathered blue-green shale,
RA| 5.00 5.0, 100G &8 e
#3 ™ S
Zero N
Flow w £3
£5_
i R
HE | 5.0 3.0 100 86 . ¥
- o X
7 14
i -
: 7 G
Patker E et
! Tedt . §
NX 5.0 4.8 98 a5 g2 N M
: Zerte o
i Flaw 5 {5
51
, 385,8 | 4y -
BE v ERLIY SMGOM BT = SHELNY YUK siTe HOLE HO.
D on RRMISON, B 2 FITCHER] & % BTHER Van De Mark ’ D50

GPRD. 13234 A Rev. 182 {Form 10070-2)
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ERGIREY P N RN ek, rOLE i,
BORING LGG Somerset Railroad 145618 3% 3 D300
T
TR HHEE /3 | PENETRATION | 2
[ 2 NEIEEY s 23 4 BLOWS | = §§ . TR G
4 : 1‘ g; g | ﬁ; 3 * : g ELEVATIOMN .. “5 # wATHSE LEvELS,
MRl WiglulwE g . . ®T: z 13 DRRCHIFTION ANG  ELARRIKICATION AT KRR,
- E IR A N A - " Iy 25 1e THANALSEER OF
1z ";i IR -1 g a 3 *? . BRELNG, ETE.
TEIE S 0y * z X ES
) = 4]
jfrgl 385.8
. 6,550, QUEENSTON FH. Py 24
RD % i gam;u ] blug-grmxz ?im syff‘fe; ’
, o " 66,2m66,35, 68.1-88,2, 69,3-63.8,
PN 5.0 4.8 98 29 - U 75.7~75.85, 76.1-74.3, 90,3-50.8,
i ; T - x| Hottled zomes of dark redwbrown & blue-
] ‘ E ] green shsle:
P 4 L6} S8:0-58.4, 60.8-61.3, 76.6-77.6, 79.0~
i ¥ 79,8, 89.4-90.0,
: Fabker 80
TesE b -
#1 ] il
i Zero . U
DMK 5.0 4.9 38 50 Fipw - H
3 87
85~
, “ R
1 g
W 5.9 5.0 100 | 74 4 |
- . 8
90
310.2 R Bottom of Boring: 90,5 IC. Boring reamed to
" g
N Boring completed as observatiom weil, 8" Dlam. to 91.0%.
i See well completion report for
- censrruction details,
| ]
‘f o
‘ -
]
! -
i E
| ]
; -
| E
E -
e » ERLIT SPOON, XF # SHELBY TUNE: sre MHOLE MO,
Por ERAMIEOM: P = PITCHER: © % DYHEN Van De Mark =50
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ROIECT SOm W, sHELY MO, HBLE ND.
— BORI NG LOG Somerset Railrogsd 14818 1%z D51
Iulfvt COORATIRATEY ANGLE * oM NOWIY I BEANING
Van De Hark N 1,351,601 E 468,399 86* -—
LLCYCE COMPLETED  (SRLLEN DRI MAKE AMD MODE: HOLE MIX (OVERRGHSENIFY] RDCK [PV} FOTAL BRFEYe
! (L=t 2+ ¥
1G/2/831 , 10721781 J. Lamb/Eumpire | CME 43 WL/ 6 1.0 42,3 43.3
CONE NUCOVENS IET ] [CONE BOXEFIBAMMEE L. YORQE GAMNG  [BRGUNG Ky (FT[GRFTR/EL GROUND WATER (T [GEWTM/ KL Y05 OF NDCK Ty
39,8754 3 - 461,77 459.5 | 16.9/442.5 | 1.0/438.5 )
TRAMPLE WAMMER WEIGHT /R ALL CASHNG LEFT iN WOLE: Hik.7LENS M LOGGED BY
14047 30% — D. Middleton
i E éiﬁ%; H I: PENETRATION E
rE ;:-;‘:53 gg: WL OWS r §= . MOTEE Ok
eiidie g E fiigl wavation | = | B3 iF GESCRINE (08 AND ELASSIFICATION jioliaie Aty beinid
i B 'i:“i* b ;,‘3 ; B . FT.} E u_l;:‘ é SHARARTYR TH
O ;'31 P e . bt 4 % Lq e BRILLING, EYE,
HIHIHHE I U B ]
"¢ xi‘ o = I - ~ 4 R4
2 eI 459,53
L O7-1.67
g 458.% ; Rmi%ish brows, weathered & fractured NX dismond cors
. - E‘ SEALE. S 58&2%}5%3 sgp_of rock, gplit imner barrell.
| RQB o Bl bK.Ted~hirowvn £o pale gr'een to green Lo zi:;i inuseilfz?. 4
NE 3 32.0) 83 - a0 i |1l grey, fresh to severely weathered, soft 1o hei? o arem
E to med, hard, fine grained co micro- ® : 4 o a
A crystalline inrerbedded, SANDSTONE, ;5:; ;‘? g "
5] STLTSTONE, SHALE, shale friable te P;g cusface casin
0.4 r Rl complately westhered te clay cccasional cemented in place
B R.00 5 100 ;ém P Ul crossebedding & banding, horizontally & P “
- Nivertically jointed, yellow=-brown costings
: pregent, 15.5%. Logt all water
4 2] i-3'.
E 1.67-8,2° vertical fragture with Warer level: 6,27
2.4 b R| vellow brown coating. 15m22~8% am
WL 5.0 4.8 95 |pr— 7] i) boring iogged frou
48 10 =
. N core box.
E 3
3.6 1 [F
wx |50 5| 100 |2 1 &
st |15 N
1 o 15.57-21.77 GRIMSBY MM, Tl
: Pale green to gray, fresh, med. hazd,
; 7 fine grained, SANDSTONE few horizomeal 2
j b joints, zone of green clay at 20,2, =
by gl verticsl joints ar 19.3-1%9.9, 21.6-
. 1 gl 2.2,
-l ol
NX | 5.0{4.9 38 [ oy 1
3 $
437.8 ] 21,743, 3V POVER CLEW FM. T
wd Dk, red-brown t£o Drown Lo pale green
L | te gray, fresh to slightly weathered,
§ ;| sefr to med. hard, fine grained to
&85 __ N microcrystalilne interbedded SHALE,
KX | 5.9 5 100 TTT. 2 LIMESTONE, calcarecus SARDSTONE,
; - £ DOLOMITE, siitstone, cccasional
! : j banding & slump features, hovi-
i 0 gontal & vervical jaints present,
i d ocoaslonal yeilow brown coating on
- : t B wd  3oints, few vugs. in calcareous
i i ! - R SANDSTORE.
8% 5.0 3.5 70 |28 20.] Ul Vertical fofst, scained, in eale,
| : | 18 “ N sandetone at 23.4T-23.55%, 23.87-24,8%,
i : i " and occasional wvugs. 24.0°-24,47
| ‘ l - 7 vertical joint to weathered clay zome,
[ I ; “ clay zone at 24.4°%,
)
: b N
Jg i 424.5 | aed
: S % BFLEY SROOM. ST 2 SHELRY Tumk: | SFTE HoLE NG
] O~ GEWNBDR; Fow PITCHAN: D = GTRER Van De Hark D51

GPD-13234 Aev. /82 (Form 10026~ 1)



" BORING LOG

PROIELT EEW W, WENEY O, HOLW WO

Semerset Rallroad 148618 2 ar 2 51
T
Nk HEIEEE PENETRATION
h %
EE 2l 9 §: BLOWS r ’"‘é’ " NOTRS ON!
e ul 3 il » - L3 25 ] WATER |LEVELS,
LI : N wFE 33 "{:::K""' x ar } BESCRISTION ANE CLARIFICATION WATER RETURN,
id | Tidies N ES - A Y FE CHARARDTER MF
f g Flelz idY » o a » =914 ORILLIMG, RYE.
FHEHERE N I B &3
- Sl 424.5
N B 21.7'-431.3" POWER GLEN M. {comt,) Boring reamed
RGP % 7 B o 6" diasmeter |
; E E to 43.3°,
WX 5.0 4.8 96 1,2 o Vertical fracture from horizomial
. + 24 ,. B jJoints av 23.2°-23.8%.
N R
- i)
NX (5.0 4.8} 96 0.6 40y W
12 7
J 9
i 416.2 b
; - Boring cospleted to 43.3%,
45
. Boring completed as observation well,
k G observation well completion veport
J for gomstruction details.
.4
-
b 3
i i
. E
é -
. BTE HOLE MO,
Ak = APLIT BPOON, ¥ « ENELNY TUHRK;
v DERMIBON; # ¥ FITOHEND © % DTHER van D= Mark D5l

GPD-13234- A Rev, 1/8% (Form 10070 2}




u:ﬁt; :};nv:w* “{‘r LN W)

ICTRE MO RE S ALY T fﬂ?ég; f!!ﬁﬂ‘%

[GRGUNE RLFTHORPTHIEL, GRTUNG WATER (¥T}

|
466.5

BEFTH) KL, TOF BT FOCH (FTg

IR -1 3 108 N, RHAEY ND. nOLE B
B 0 Rl N G LOG Somerset Ballrosd 14818 1 ae 3 D32
e ?coossﬂnvuu ANALE FROM MORIZ. (REARING
Van De Mark | N 1,160,634 E 468,308 90° -
faecon (COMRLETED DMLY ORILE MAKE ANS MO, HOLE SE¥ SVENSURDENTT ] R8cn [PT) HATAL DESH
10/14782 ! [ NCHES] )
! o1p/23/81  J. Jensen/Empize CHE 35 KX/ 6 1.5 28,7 92
d P

80.8/91 ;8 1 | 488.63 53.3/411,2(12/15/81) 1,5/465.0
(AR N HARMMER WIS WY& LL CASIHG LEFT IN HOLE! DIALANGTH LOGGED BY
14087307 - J. €. Ishan/D, Middleton
e
ex ! 312 $3)p ¢ | MENETRaTION P
ERi ¥ FEaR| ﬁ: SLOWS e §: . wOTES ON.
¥ %0 b 2; |, ¥ KLEVATION | & a; i HESCRIPTION ARG GLAREIFIEA TION ::::: ::::;:.
EElelgxuinriie s {FF.} [ we |3 HARACFER GF
?;: H i ¥ : itledl b . i W §EZ R :mumﬁ. T,
I HEE A - ° %
H ] » Ld - ” "
$4lsv 466,5
851 1 g 8 | 105 5 5 1 100 3 3"}{;5151:';% fine go coarsa gralned SAND
3 : 465.0 | 1 Beace oi2% i pebhies. *  Water used as drille
E J T k ing fluid.
!:2§ 5. 5, ' 10 17 : g 1.5'-32.6" GRIMSEY M: Reddish browm & Last 50% of water
r wortled reddish browm, and psle green at 2,
“ i|sandstone interbedded with veddish
3: brown shaie. Sapdstone is hard, messive |jgn hollow stem
] to thinly bedded, horizontal bedding auger used to 2
. with cross-bedding at approx. 20° from depth of 1.5' & &7
WX | L.07 1.9 165 3 : thorvizontal. S_haia 1s weathered to fimm | ..r .0 casing
; 2 some slump structures fracture instailed &
NE |1.3| 1.4 92 E spacings 1' te .57, cemented.
. . » Vertical fractures at: 5,0-8.5, 8.0-98.0,
wx | .2l .3 100 I - 13.0+13.3, 16.5-17.0, 17.6-31,0
N [2.0] 1.6 80 | o 10 -
vy 12,00 2.6 100 \ o .
! 1 F
WY 14.0] 3.3 93 35 g E
15 ot ¥
mx el 2.9 100 | 39 ]
20 -
WX 4.1 A 100 73 o
KX 13,07 & 8‘ 25:
.01 4.8 96 | 50 . ;; 25.0'-32,6' GRIMSBY PM. basal unir.
H i -
! n
] -
| .
! . g
- 3
NX 4.93; 4,9 190 29 36 "
: { 1w
E - F2.6184.6" POUER GLEF PM,:
: ; 433.9 N banded and mottled dark reddish broun,
| ’ j pal¢ green & blusegreen, interbedded
R ™ gandstone and shale {conr.)
| 431,5 | 33 -
: A BRI NPCGR. ST = SHELEY TUBE; §iTE WELE NG
l - DRNRIEONT R w PIYOHER] 5 = QTHKR Van Be Mark D52
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suBimer W NG, BHEET MO, naLE i,

BOR'NG LGG Somerset Railroad 14818 2 or 3 _—

>
vel Bz 2 | PENETRATION z
r H :Ig ;‘, R BLOWS - Zz NDTES DMl
¥loltlu e 1 Yy v R4 WATER LEVELS,
L ey vt F32 3 wERATOM G§ % DUICHIFTIBR ANG CLASEIFIGATION WATER mETEkN,
iz :;’I u| AR 51 A W W - k gg : CMARACTENR (F
3o f bt :! : ¥ t: ; g 2 g Eg o E- L ITARTT- WA -5 4%
~Eigzipa Sl 2 AN &3
L% 531,3
RQD % 4 32,67~56,6° POWER GLEN FM.{cont.):
. R| with some slutp structules & Cress=—
4 T beddin;s horizonral fractures of anprax,
WX | 4.8l4.7 a8 60 - %i.2'.5" spacings.
- 2 34,3360 blue~greem~sandstone.
- 36,0-37.5 dark red-brown shale,
- 37.5-38.1 mottled green & dark red brown
- E-4 sandatone.
T 40 - y 36,1+39.4 blue-green sandstone.
¥X 4.4 4.4 100 89 | Packer M K
Tesy 2
1 -k i 13
2.1 % 10 -
cmisac ™ B
45 « R
“1 i)
NX 115,010,0) 100 | 76 4 I
- 14
-
- 500 wi
Packer - i
Tesy -
#4 4 ]
1.5 1o -
emdses™ b -
o
411,9 | 55w Ry g'.65,6" WHIRLPOOL FM.: gray te white 57
: - hard to v, hard fresh sandstove, massive e
NX l10.¢9.8] 98 T P lto thinly bedded borizontal julnt
- gatqincd witk Fed 55,3, .
= Blyerrical fracrures: 58.3-55.9, N | PR of drillisng
] 56.0-57.1, 58,3+55.1, ¢ fluld 1s 9.5,
- Pr
Packer i
Tast -
H #3 B -:
I 2.0 m 19 B
: . cm/ges g :K_
]
' 408 85 i
St 10.d5.6) 96 24 -? 4 Lg®5.67-90,2" QUEENSTON PM: Daxk reddish
: : - brown with hlue-green motrling, soft
i 7 massive shale, horizontal jeints on ,2-,3
; 7 spacings, some joimts at 20307,
& ' ; - 55.6~66.1 blue~green
i § p B6.l=68.2 dk, red-hrows
| ; 70 e £5,2-88,5 mortled green & red
. ! i Packer | “ 68.5-74.4 dk. ted-brown
: | : ;’gsn ] 74,4=75,7 banded green & red-brown
[ :
E . i Zaro _"'
- ! Flow - Loy
|‘ i ; W5 | 5. o
BE * EFLIT $POON; T = SMELBY TURKE] wre HOLE NG
D % DENNISONS N » FITCRERT O & OTHER Van De Mark w5

GPD-13234- 4 Rev. 1/82 {Form 10070-9)



B o DEMNIEOHH, * & SITTHER, O = SYHER

BORI N G LOG ooy asm mi, INMET RO RN N, |
o Semerset Railroad 146818 3% 3 D52
S EE E_E $iklz v | PENETRATION z |
“ ] i
: ; ; §§§: é‘ i 3; BLOWS ™ f; = MOTER N '
2 3o JiGie, H ELE AT 2 g’é I wATEE kv,
] “lgiw =¥ 2a . . an z GE it DESORIPTION ANG CLATWF ImATION WATES SEYLNR,
I R - BT R . : : [ |k
: ¥ Iiw % 9;‘ - - ; iR L CHARRLTES OF
§§ ; g ';‘! % i ic %« g H -4 §§ BRiLLINS KT,
iR 381.5 4
N 65.6'=90,27 QUEENSTON FM. (cont,):
R & 1 [r175:7-77.1 ¢k red-brown
1 U[77.1=77.5 green
¥X 10.0610.G 100 bt T o N|77.5~78.6 dk,red-brown
' l 78.0-79.15 green
) PacHer - IN79.15-79.55 dark red-brown
; Tast R 79.55«79,8 green
#1 8&3«: 79.8-90,2 dark red=hrown
Zerd i .
Flow g
i [
FX | 6.% 4.3 100 3 h i
g5 |
]
76,3 | 90.]
w Bottom Of DOLing F0sd Tiw Boring reamed to &
1 Boring completed &z shservation well, diameter to $0.2°,
.: See chservation well completion repost
-4 for construction details.
55w
196 =
‘ B
;_ :
i w
; .
. - . 5T MOLE MO,
-5 SPLIT SPOONT Y BHELRY YUK gaﬁ Qﬁ xa’:‘k }}_52

GPD- 13234 - & Rev. VBZ (Form 10070-2)
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EROIELT Liaw e, KHENT NG, WL HOD.
BORING LOG Somerset Railroad wss (12 | em
W’: COCROINATRS AMGLE FRire wtliZ, BEafirNg
VYan De Mark N 1,160,626 E 468,353 90° —
BEGux }cranru&rnn amTLLER QNGLL MAKK AME WODRL ne:gt“nu? aykmeuRt ke RocK (] 1otngn.;$§rv-e
10/15/81 ' 10/17/81 { J. Genoves/Empirs O 45B éx"?g%‘ 2.6 43,3 45,9
tbl‘;‘:l;avln? Lo v—;a) CONE ECUES SAMPLEE 6 TOP g!“ CARNMG GREQUND RL(FTI GREMH/EL SROUND waTRN FE] DERETM}EL. TOP OF mEOK {FY3
41,9/81 3 2 469,11 467.4 A2.3/43%.3 (12-15-81} 2.6/464.8
[AAMPLE semm kR wt;a;;ﬁ;nlu. CRETHG LEFT IN MOLE: Dik, L EmBER LOGEED BT -
1a047 a8 v D. L. Middieton
T
‘,g:;‘!:.{n ¥ FENETRATION x
i AT 40
:;:§:l;;i3 53; JLOWS e EE . wOoTES aw,
3 3 189 ' :fg ATy T prgvamon | © | 85472 ESRSCRIFT IGH ANT CLASSIHICE FION T T
i3 el ']: el Lo, #t) Eoiex il ; CHANACTRR oF
- EE' LA ; :a £ L4 - g “h . PRILLIMG, ¥¥E,
IR b b g 2 %ﬁ
L' 1],, i Gre & - & = I
L o 67,4
5§y 2 0,7 49 20 0 3% | 14 E 1, 0'=2' Reddish brown, iine to cosrse "
e loose SAND, moist, some fime gravel Set 8" PVC surface
4 551 el casing to depth of
: 551 0.6 0.2 10041 - — 3 s gome Lo es, trace of clay, 2.6 ft to comtain
» o 64,9 - [ Red brown, fine to coarse locse SAND, 3“};5339 flow, used
; : + - o § Dederate amount of fine gravel, 10Y hollow stem
« ¥ 2,633,017 GRIMERY ¥M,: | auger,
weis. | alt s4 5 -1 Bk, red brown to paie green to whitse, }
' * * 5 1 frash to severely weathered, soft to med,; Lest 10Z-15% of
» hard, fine grained to microcrystalline : water ag 26,8,
. SANDSTONE, SILISIONE, SHALE, horizemtal
- jointing predominant, some joints 20°-30% Lost all water at
- — shale sompletely weatherad to clav, 29.6,
7 U Occasionel shale & bedding plane separa-
No18.7 | 5.7 1 & R tiong, yellow-brown coatings present in | Water lavsl before
8. . 0a - N some jedres, joint spacing range 0,05 | nacker rest 24,7,
1 2 0.8, yeilowbrown stains in horizomtal |
b joints at 4,6', 1%,.8%, 16.37-16.6",
J 28,3Y, 30,9,
15
ENG g .
BCX |- -
1 ‘ 4 Ir
- i}
NG| 5,3 8.8 4% 17 - N
2
R
- 3
T ] | 26,17-33,1' Basal GRIMSBY PM.:
% E Mottled pale green to white ro red=
; Pabiar - brown, v, hard, fresh to slightly |
Tebt B weathered, fine grained, SANDSTONE
| 42 254 R horizontal & vertical jednting E
: 1B x 1973 J w/yellow.htown coarings, !
' . 481,4 . " =
. opfsec : i g 28370007, vertical foint wirust ™™
n lored to ved-brown to black -
NQ [10.¢) 10.0 106 | 29 u e ack coat
E < - o ing, Z8.3'-2%,7' dk, brown to black
: 7 stains, presence of reddish-brown
i 4 dots 2bout the size of 2 pin head,
2 29.4 - rust color dots,
3 b 30.0 « thin zone of hlack dats azbout
! ~ a#ize of straight pin head,
E | i ] 30.9 Horlzontal joint w/vellow~brown
i 1 stains.
! ' “ S
' 434.3 - N -
i i - 33,1'-45.9" POWER GLEN FM,
: L35 A d
45 = SFLIT SPOON! 4T w SHELRY Tumd: SITE HOLE NG
B BEMNITON. Fw BITCHER, & & 2TRER Yan De Mark 3_53

GRE- 13233 Rev. /B2 {Form 1070 13




#HOIECT

JOW NO. Lt S TN T £
! H
BORING LOG e A
1 TR
'y §=§ £ :§ = »  PENETRATION z
] HRSESI-RE TN BN BLOWS £2
ralEm¥lef g 2. b v- L. nOTES ON:
vz UEL TN ewvarionl | VS 1E wATER LEvELE,
LRI TIT L RS . k#-r;‘ ¥ o= ; GERTRIPTION ANSD LLASSI LOAFIGN WATER ARTUNN,
daidiyigiei gt Wy i 13 ) - Y g; H EMANACERR GF
E Y f;; : % f :: - o & g A Ew DRiLLIMG, RTO,
‘7 3 &« H - k3 E zﬁ
“*i’fn 3o s '] - » E 54
ryalg 432.4
: T 33.31"-45,9' POVER GLEN ¥M, {(cont.)!
il A “ ™ Dk. red-brown to white te green, v, sofd
7 Rl to med. hard, fine grained ro migroe
- Ul crysraliine, SHALE, LIMESTONE, cal-
Pagker - Bl carecus SANDSTONE, DOLOMITE, $ILTSTONE,
; 72 Tade ] ogcasional separagion along bedding
NG 400 10.9 100 2l ] 3] planes. Vuggy zone at 35,0-35,6 dk,
296 % 1070 40 red ppt. in vugs. Minor amoume of
o/ gec ] vigs at 39.é,
E Yellow-browm stains in horizonral
E iotnes ar 36,0, 38,3, 4.6,
45
e 421,56 . Boring reamed to
¥ diame fallow=
BOX - Boring completed at 45.9 fr. 6" dtameter fallow
3 ™ Boring completed as ohservation well. ing coring.
-l Reamed To 45,67,
N See well zompletion report for
“ construstion derails.
4
p
. . “
J
|
i
i -
i -
‘ -
i -
-
B JPLIT SFOTN, KT w RHELRY YR TR NOLE o
O % DENMIBON: # » FITCHERD O W GTHER Yan De Mark D33

G- 13234 A Rev. 1/BZ tForm 10070 -2}



b rROINCTY AN MO, BRERY MO HOBLE NO
H BORING LGG Somarset Railrocad 14818 1 o2 i Dm3
;';Tr”mw” CODMDINAYRYE ANGLE FROS HWORIE. REMING
| vae De Mark N 1,160,650 E 468,314 30°* -
Ebtm.m B IERMELEYED M LLER TRLL MANE ANG MODEL HOLE SITH |aOVERSUAD KR [wocw rr] TOTAL BERPTH
: fom H ra5/ 1 ; P NTHES) $FTE
; 19/ 27781 j la; 25783 . Jenzesn mpir& xx{s G.7 87.1 57.5
?:"S;! :‘téﬁvll‘!“ 1’“‘;?;3 - Ecﬂ't L1-EE 3L 0 % § 2L 18 ?ﬂ’gﬁ; )cnsmss GRDGNT ELITT) | BRPTHIEL, GROUND WATER (FT. BEFTMIEL. TOR OF gooW IFT o
YT I A — 488, 46 486,45 54,6/412.0 {12«15«81) 0.77465.7
| rviroraererrirn WRIG M AL CABING LEFT 10 wORK: Bim, WENGTH LOGGED By o
—_— — c, F. Wall
cx MEE e v | PENETRATION z
I hl N 1
ey 1;35?3 3: BLOwWS Fo gg " NOTES W,
el i FH Y %; 3 T sLEvAtION | o 2T ¢ BESCAIPTION AN CLASSIFICATION —arEn v
2z zl; CELET RS En g, L T} |4 g% i CHARRGTER
;‘ ::; EI“ i ; g:: » -'; ' ; lnnl ’%2 » OMILLIMG, KT,
R TR R A AT 52
; fra gy 466,4
; ROD X 4 i, 81%0. 7 prelling with ¥
¥ 110500 91 ¢ 485, 7 10 - F2id - split-tub
E G,7'w35,37 CRIMERY M. P ube core
; i E SARDSTGHE with interbedded SHALE: dk. barrel te 37.6 ft,
| N% 3.011.57 350 40 - reddish brown zo pale green to grayish Reamed with 3.7/8"
| 5 green, v, hard to med. soft (sandstone) rollererack Bit to
] 2 *and med. soft to v, gsoft (shale), fresh | 58,0 fr,
f J iw te completaly westhered, sandstone is
; ; 5 - ¢ 1 fine grained, cross-bedded and
| B 2 fosstliferous.
| 1
| §xiB.0i6.9| 86 an ] Bedding separationsd 1.4, 4.7-5.8
| - 5 (com. wesch, & bruken), 9.8, 18.¢ (sl,
} 7 staining), i1d.4, 13.1, 16.3, 16.4, 15,0,
‘ . 20,8, 2l.1, 21.2, 21.8, 25.3, 8.0, 28.%,
16 - 32,1, 32,3, 34,1, 34.4, 34,7 {occasional
E stadning).
- Vertical joints €5,2-3.8 (uneven,; rough
7 surface, no stain.), 6.0-6,5 {rough
: . = gurface, no stain.), B.4«12.3 {uneven,
E - rough surface, sl. staining, occasionally
i E tehezled}, 16,2-16,7 {uneven, raugh
; 2 surface, stained), 18,0-18.2 {rehenled),
‘ 15 23,0-24,1 {uneven, rough surface,
1 l A partially rehesled), 30.1-30,5{rshealed}.
- ]
W 30,0 9.7 97 85 J
END =
BxE -
; 3 ! 44B,4 | 20
I h
j -
; t - )
| | ;
T T J
L ; ! 25
Lo ‘ ’ 4 I
i N U
o] 6.6 9.4 99 95 4 s
| . i - é H
o ! ; -
: E ' H -
L | 304
L P h
| : i o
| ! i i 7 B
mp 1 i -
BOX| E ‘ R
AR N i ; ' 7
SE ~ AELIT $MGAN: BT » SHELRY TUNES sive HOLE NQ.
DA QENNILON] P e BITESHEN: S w BYWRR Yan De 2‘1&11‘1& D""ﬁ&
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BO Ri NG LOG FROMCT Jom MG, SHEXT N0, WOLE W .
H
Somerser Railroad 14818 2 orj Te5d {
w zl* ——
waiHEIE N0 W PENETHATION i
S EME IR BLOWS . gé
"“niz P :, Loy 4 g% [w HOYES ON:
SR ez b2 ! wmvarion] ¢ aY |§ wATER LEVELS,
o Ef‘: : - Bk} . g b -‘ e8] : ?;: 5 BESCRMIPTIAN AND CLASMINICARTION WATER RETuNN,
; s i 5. 4 ill‘ « ; ] - o a 1 &g % CTHARMCYER O
Ciihdislars 12k [ H = a z1 G LG, Y,
LRI IR IR IR - ~ - ]
E R IRY ¥
: " "
; RQD % 43L.3 1 R EITIR RN M T,
% 1 Ui SHALE, caleareous sandstome, limestone:
fd 4 ¥ dk. reddish brown te pale red to pale
1. o ~ green to grayish grsen to med. to dk.
X im“gi #3095 75 7 gray te white, v, hard to wed. hard,
] - &! frash to mod, weatheved, fine grained
- to microcrystalline, banded, this xo
40 med, bedded.
] R
4 y ,
- 1]
45
. Bedding separations & 36,0, 36.7 {stained}
- ;] 51.8, 54.3 {orange & bl, staining)
8% 10.0] 0.0 101 | 3¢ N Vertical joinvs € 36.0-36.7 (rough
- surface,, tr, staining;, 38.3«38.7
- (rough surface, no stainimg), 35.0-35.3
b (uneven, rough surface, bi, staining),
Em, : 53.2-53.6 {rehealed).
0% 50 4
3 -
4 -
iR
- v
. 4ll.9 7 g5 N[54,5'-57.87 WALRLFOOL TH. —S?Z-
HX | 3.0 4.6, 82 &0 B SANDSTONE: white, v. hard, fresh to al,
- weathered, fise grained, cross—bedded,
L 8! with shaie partings. Bed. Sep. € 34,5,
J 55,6 (orange & black staiming}
i 508.6. . Verrical foimt @ 53.2-53.6 (reheaiadi. -
BOX ]
& 53: Boring completed at 57,8 f¢,
g Ubservation well instailed.
E See observatien well complation
3 repart for gonstruction detallis.
o :
H ! ..
o | ]
: ! i i
H I
: i .
i } | o
H ! -
§ -
BE v EFLIT SFQON; BT w SHELRY YN I nOLE WO
B o% DEEMERGN: P » FITERER: O ¢ OTWEN Van De Mark D-s‘:‘

GPD-13234-A Rev. 182 (Form 10076-2)



Il

PROJECT Jom NO, SHEET NO, HOLE NO.
BORING LOG Sttt 1818 |1 or 2 | s
SITE COCRDINATES ANGLE FROM HORIZ, ([BEARING
Van De Mark N 1,160,756 E 468,241 90° e
BEGUN COMPLETED |DRILLER DRILL MAKE AND MODEL HOLE SIZE (OVERBURDEN (FT.)|rock [FT.) TOTAL DEPTH
(INCHES) (FTI
10/14/81 | 10/16/81 | J. Jensen/Empire CME 55 NX 2.7 44 &6 7
CORE RECOVERY (F'r.;s) CORE BOXES|SAMPLES |EL, TOFtOF:_]GAsiNG GROUND EL.(FT.)|DEPTH/EL, GROUND WATER (FT.) DEPTH/EL. TOP OF ROCK (FT.)
42.4/96.4 3 2 469.36 467.4 34,6/432.8 2.7/464,7
SAMPLE HAMMER WEIGHT/FALL CASING LEFT IN MOLE: DIA,/LENGTH LOGGED BY ¢
140#/30" -_— D. L. Middleton
F R
ve 43 S|y 2 | PenETRATION S
> i Sy |2 0 iR BLOWS = == NOTES ON:
Fu : g0 ; o u: W gE . WATER LEVELS
2123 |u gl 2% £2 SLEvEVIEN || & | ol i DESCRIPTION AND CLASSIFICATION WATER RRAER
da|%lz Ele| a7 |ug : 3 i (FT) E E; 5 CHARACTER oF
o "4' < H o Ix- 2" @ C] @ g L |a ORILLING, ETC.
S IHHHHER A 2| 8 53
sefglglglg|r | )R os v
@ dla 467,4
] 0'-2,7' Red-brown, fine to c . "
3ss 2 0.7 17 5 7 10 ol 1 dense SAND, moiat: trace orgggiggf tsnt:\me 8" PVC surface
. B Ejﬁg gravel, some angular cobbles. casing cemented
ss 0.7 0.1 100/o| == | = il |-{lRed-brown to white, loose, moist, fine to a depth of 3 ft
i 464,7 | — %_'SAND, two angular cobbles,
1 Water used as
Rop 2/ 4+ |u| 2.7"-31.9" GRIMSBY FM. drilling fluid.
: N| Dk. red brown to pale green, med. hard
3] to v. soft, fresh to highly weathered, Lost 50% of water
NX |5.0| 5.0 100 |- 19 - 1l fine grained to microcrystalline inter- | at 1.2,
: E bedded SANDSTONE, SILTSTONE & SHALE,
7] shale weathered to clay, bedding thin & | Lost all water at
& horizontal with few bedding plane 28.2, Lost water
NX [2.0) 2.0 100 | 32, i | separations. Highly jointed, horizontal] ip highly
' - 4 . to 30° in SS iron oxide stains present fractured vuggy
A 2| in some joints, zone.
10'.d ]
7 Ul Yellow-brown stains in horizoental joints | CRanged core bits
NX |2.0| 1.6( 80 0 3 N at 13.1, 18,2, 23.1, 23.3, 25.0. at end of Run 4,
] : Metal from auger
- tooth at bottom
- % hole. Lost
q diamond core bit
NX |5.0( 4.7 94 16 ] N at end of run &,
15 - 4 used old bit to
- TD. Fished out
| plenty metal
END ] B shavings.
BOX - 1
1 1 |y
NX [5.0 | 4.4 88 | 57 i .
20 :
447,1 B J20.3'-31.9' Basal GRIMSBY FM,:
N Mottled pale green to white, red-brown,
] v. hard, fresh to slightly weathered,
- U fine grained SANDSTONE, horizontal
4 N| bedding, some beds angle at 30°, hori=-
NX [5.0 ] 4.9 98 88 N zontal & vertical joints. Horizomtal
] joint spacing .2'-.9' yellow-brown
25 staining on joints 27.8 vertical
o fracture to 28.0 yellow-brown stains.
T - |- 28,15-29.0 vertical joint extends from
Patker . horizontal joint at 28.15, at 29.0
Tept ] vertical joint fades out. Dk. red brown
NX 5.0 | 4.9 98 | 46 #2 o4 ] to black stains present, 29.65-30.3
2.l x 10 5 See page 2 for tabulation of joints.
cm/sec e 7
30 o
i 435.59 1
BOX & o U 31.9'-46.7' POWER GLEN Fif.: Dk. reddish
2 , N brown to pale green to green to white,
NX I5.01|5 100 18 T 9 v. soft to v. hard, slight to severely |
T 8 weathered, v. fine grained to micro- r l
432.4 1] crystalline, SHALE calcareous =
S5 = SPLIT SPOON; ST = SHELEY TUBK; SITE HOLE NO,
D = DENMISON; P = PITCHER; O = OTHER Van De Mark D=55

GPD- 13234 Rev. 1/82 (Form 10070- 1)




PROJECT JoB NO, SHEET NO, HOLE NO.
BORING LOG Somerset Railroad 14818 2 o 2 D=55
w,oz[*> >
v HEIR Elf PENETRATION z
bk NTHEIEREY: BLOWS + 2c NOTES ON:

: alE|afd :- Uy L 8‘ E WATER LEVELS,
§5 : 8 : : u:-'. ;g % _ g"ﬁ:{;“’" T BE ; DESCRIFTION AND CLASSIFICATION WATER RETURN,
tofuz|u B Yl o @ @ £ =5 | CHARAGCTER OF
Soldblalulz :2 ol a a u gm “ DRILLING, ETC,
<zt g H v z = :’S
g | E 4 I/ 0w H - o

R I 432,64
g 31.,9'-46,7" POWER GLEN FM, (cont.):
RQD % i 8| SANDSTONE, LIMESTONE, DOLOMITE, SILTSTONE
n T occasional slump features. Bedding is r
- .thin & horizontal, Occasional bedding
Pqcker oy A S
5.0 | 4.9| 98 78 Tdst - y| Joints. 31.7-31,9 vertical joints.
r"‘ » ] 31.9-32.1 severely weathered zome,
17 % 1)-4 B 9 weathered to clay, rock fragments
Al present.
col/sec 40 A
NX 5.0 (5 100 16 =1 R
- u
i . N
s |,
420.7 ]
END B " ) Boring reamed to &'
BOX - Boring completed at 46,7 ft. nom. diam,
3 7 Boring completed as observation well, Reamed to 45°.
if See observation well completion report
e for construction details.
50— ‘Horizontal bedding joints exist through-
7 out the rock.
] Vertical joints
- 27.8=28,0 coating
— 28.15-30.3 coating
T 38.9-39.0 coating
i 39.1-39.2 coating
3 46,7=47.2 no coating
1 29,65=30,3 severely weathered zone,
] V. vuggy, looks eaten away, no visible
] coatings in vugs. joint spacing 2 cm,
o 28.1-30,.3 connected by vertical joint.
-

S5 = SPLIT SPOON; ST = SHELBY TUBE; STE HOLE NO,

D = DENNISON; P = PITCHER; O = OTHER Van De Mark D=55

GPD-13234-A Rev. 1/82 (Form 10070-2)
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28,05, 28,6~29.5.
Grimsby Fm.

25

k=)

1%

Co

10,00 16,0 106 la9
| H
END ) a0

- T IEQT W MO, ilu!t? L1 Irlvi.l LN
] BORING LOG Samarse. Ratizoad wos Te1 | e
%";7-‘”*7 COONGINATES ah LA KRG MR, KK ARG
i Yan De Hark ¥ 1,150,739 E 465,251 40° -
SECum COMPLEYRE |DMiLLitw DML MAKE ANES MODRL ng;;;a,t SV RWRURDNKBTE] Noeu i mvn{a.’ggnu
110724/81 (20/25/8L . Fuhrmasn/Eapire Of 45C {5kid) 6 2.6 | wres | 1008
%’g;;“:.’.{:’.a&“;..u wrrmt conk SOREN e EL KL TOROK SasING  [GADUND BLIFE) DRETNEL AROUNS waTER {FT QRPTH KL TOP OF BOOR (FT
[107.55/100,1 8 i 469,49 G457.3 %h,17411.2 2.6/464,7
;&?uﬁmf?;uau;n WK mT P Ads CAPING LEFY 16 MOLE: DA, /LERSTH LOGGRD BY
i - - D. Hiddletom/C. F. Wall/J, C. Isham
3“,1§1§=:a; s & | PENETRATION z
ISR LIRSS I BLOWS . |22 wotky on.
frwiziginlaiy ok « 3% | WATER LEvELs,
TR IR srzvaTion | < | a0 1 BESCRIFTIGN AND CLASSEFLATI Gt ' WATER EETURE,
if"i:i“" LT ig B . Ty r Wk (E CHAMACEER OF
Ppa Ly w® g7 Vel & H e 1 RS 1 Gl IS, ETE.
EERFF AR l:_., - o & Y ;
EHEIRHHER N £ = 53
. gl T i I 467.3 ©
D1 ~ 0'~2,8" Red-brows fine to cosrse 8" °YC surface
: R ] grained SAND, trace orgasicy some ~ | casing cemented
_f ] gravel, Top of raek 2.5%. to & depth of
g . - s t—cemennems | 3 B " holl
4.7 R 2,B=L.1 grout. 2.6'~32.07 GRDMGEY F.T stem’aﬁger§°us:§ _
] U1 4.1'-3,2% grour, SHALE intermixed -
BE © 2.703.%; 114 ~ N cempletaly weathered o clay, soco. chunks Water used as
é £ 5. jyfof pale gresn sandstane. drilling fiwid.
i E: [
: E SANDSTONE, SILISTONE, SEALE interhedded. | Lost all water at
d fy] Dk. red-brown to red-browm to green fine 15.0%,
Ni | 5.005.C. 109 by " greined to microcrystalline, soft to
b o woderately hard, fresh ts moderately
i wegthered.
10 ]
1 % | Bedding joints (Fe. stained, oce. clay
- E% residue}: 7.5°, 10,37, 12,15%, 16.3%,
h 18.3%, 24.7', 24.8Y, 26.47,28.7', 1.0°,
NX %. 754,75 100 " 3 2?.6:. Vert%cal Joings: 8.5'-8.8%,
4 11.1%=12,15", 20.6"-21.1%,
END - > ‘E .J
BOX “ R
1 1 [
4 n A -
% ho.o 9.8 98 70 20 ] Horiz. joints: 27.8, 3.0, 30.%, 36.95,
F b 31.55.
o Yert. Jolars: 25,5'-26.75', 27.45'-
.
b |

BN H ; Packer
z | i i Tesy .

oo #8 635,73 . 32,072 2 cm redwbyn. plastic CLAY,
Lo Zrrvglid 32,0'-554,0" POVER GLEN i,
. H
b E
Lo | Lo
o ! | i A%2.% i

FE o« FPLLT SROAN; §F « SNELRY TUSE: SiTE HOLE NG

B e DENMIRAN: £ = SITCMAN; O = GYMew VKB DE Mm:‘k §"'§ﬁ

GPG- 13234 Rev. 182 (Form 10070 1}




,HOINGT Lrm NG, WK KO, IHALE N,
Bo RI NG LOG Somerset Railroad 14818 Zoe 3 EI D56
THE
velals THHET FENETRATION ,,,é
< » F-4
Puldpldiagg dE teows £ gkls oren Srvees
: i * 3 :i: g:! ;g E . . m‘?:;’;’“’” x QE ; CESCHEFTESM ANGS CLABI*IQATION wATES *sﬂ.mu‘,
ia :%‘ s TSNy -« L4 - i Y Q% 3 EMANAZTRN OF
Tg dibididis PR . 4 4 H ¥ DHLLG, 6,
fIiyziziEiN ] ¥ B % §§
FefEIiEI A i = 7]
$43Y
TSh, U Py TP
— . #hire; 15, caicaredus S%Sﬂ%ﬁfzf light
; > Padk m to dark red-brown to dark grean, fresh
i _;&“:3' N te sli. weath., soft te med, hard, occ.
: ggi - banding, slump structures.
¥x 10,00 10,8 100 | &8 Inyalid 4 R
b . U} 33,6~34,0 - versical joint,
R “ Hi36.2-38.4 - verrical Soint.
1 40 Heriz, jelats: 34,1, 34.35(20°3,
r 6! 34.65, 35.5,35.8-35,9% {severall,
Packer ~ 6.2, 36.4, 36,73, 37.%, 37.5, 37.8, 3.0
Test B 3B.25, 38,3, 38.45, 38.7, 35.9, 29.7,
#7 : a0.2, 41,1, 42.3, 42.5, 4$2.55, 42.7%,
Toyalid - 43,3, 44.8, 45,35, A5,37, 43%.6, 47,15,
g 52.05, 52.65.
— a5+ 137.25%=564,0%: 1ight gray to dark gray
lBox 4 interbedded SRALE, LS, and cale. S5,
3 - Rifresh, soft to med, hard, f. grained
E g to microcrystalline,
N 7
P |
NX p0.0| 10,0 100 74 - 50
Padker ]
Tast r
#6 » -
1.3 x id ]
T ]
k133 4 |~ 54,0766,1° WHIRLPOOL FH.
35 = SANDSTONE: white to gray, fresh, v. hard
N f. grained, massive. Loriz. joints: 'E-
2 i 54,83, 54.2, 54.3, 34.7, 54.7%,
I
1 i
ms}f 10.6/9,8 95 T4 N é{}.:
3?’}: Fagker :
Tegs .
#5 -
2.1 x 197 3
o/ mec i
65m] L
401.2 B
1 R He6.17-110.05" QUEENSTON FH,
B E MUDSTONE: dk. red brown w/pale green
- mottling, mod. soft, fresh to mod,
A weathered.
N i Bedding separations: 67,1, 67.4, 6B.6,
- 68,8, 6%.1, 6%.4, 71,1, 7L.5, Z1.§,
NX 10.0/10.1 101 vy 70 2.8, 72.7, 74,5, 74,6,
Padker - 1
Tedt b
#4 L2 o
1.0 x 108 -t
cnd sec 7
392.3 -
9w FPLEY RFOO0M: XY w FMELNY TURKD s Mhdadiad
& = BEMMIBON: P * FITEHERT T - ATHER Van De Mark 56

SP0-13234- & Rev 182 Form ID070-9



ITTETH EHEET MO, oLk na.
1

ar 3 56

HOTEE QN

WETER smwdLE,
WATER WETURR,
CHARBLYEM OW
R MG, ETE.

Liad:T1 144
BORING LOG Somerset katlioad wsis | 3
vei i ;l; s u | PENETRATION z
MR R BLOWS . |28
s yalk wisig. (e = 1350
CEIM RN § oz Eg . i % ok |& BERCRISEION ARD ChAIBFIGATION
i8|uizi PO S B - - x §§ €
HENEHH N L
I 392.3
N £6,.1°-110,0%° WH {comt, 1 ¢
E d rations: 77.1-¥7,8 (BEbken
o RL Y Papker T || EREITEATEITREI s 4; 5104, B1.6, 82.7
5 Tept ] | 86,8, Vervical joint (edge) @ B4.7-B4.8
#4 -l o y| ine stain, rough).
1.p x 1 4 80.5-83.5 severely weath, Bedding @ 30°.
chfsec —
- 10
WX Bo,0 20,2 102 | 72 T 80~ 87.0": joink € 75°.
Parker 3 Horiz. jeinras: 87.4, 89.2, 9%0.4
Teht ] (w/caleite), 92,3, 94.3.
13 -
Iowalid B Joints: 91.75 {20“}, 91.85 (ZQ‘),
- 7 92.4 {10%), $2.7 (20%),93.5 (10%),
3 23,9 (20*Y w/calcite, 94.4 {20%) w/
55: - calicite.
1 i
E v
- N
-
END 4 11
BOX p
& o
NX 10.0 9.77 97 32 - Gl ud
10p.5° y
to] 407 -4
Parker -
Test E
| ]
4.8 x 1 p
n/sec G -
‘j 7 Bedding sepsrationg: 95.2, 96.6.
b R
- B u
- 1
T 1M
1 e
NI 0.0 9.9] 9% 96 Zeko | 100 -
F - :
HIRE
[ERT iy 105w b
ng q g-Badding separaetion: 106.7 no scain,
] R
¥ 1 5,.0)5.4 19% 54 - n
SO LE
, 357,25 | 110.]
£ _ Hole completed at 110,05. Hole completed
BOX b a5 observation well, GSee well complecion
8 3 report for cesstruction derail.
; p
[ )
: 115

le reamed fo 6"
Lam, to 10%°,

BE * EFLIT $PODN; K7 T AMNELEY TUBK;
T DRNRIESHT P s MTUHER: O  STHEN

HTE

Yan De Mark

LK W,

D36
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. PROJEET JGW MU, AHERT o, OLE WD,
BORING LOG P R e
e - COOMDIMATYES MG oK FNON RORIL, MEAMING
Van De Mark ¥ 1,160,739 E 468,229 Elred -—
wEGYM ) JERMPLETED [DRILLEN DRILL WANE AMD WO "?"!::l:a;l ﬂv‘l.lllﬁﬂﬂ[",illonl( lﬁ,] TOYI:.FgT’TH
160/25/81 | 10/27/81 | M. Goudy, J, Genevese/Empird CME 45B 6 1.7 58,1 59.3 _
Crrmd RECSvERY [rrsaj icmm SRR IS L MD{g;Jcassm L 2YE T ﬁ\..;f?.i%#t"tw!h BROGUND HATER (1) DAPYM] KL, TOP ¥ ROLR (!:r'.;—*
%6.3/93 i & oo 483,27 A67.0 : B4,.6/812,4 1.2/465.8
Y TR e e CARMNE LEFY I HOLE: DIA JLERGYH gmmma.;w .
-— — %, Balone/l, €. Isham/ C, ¥, ¥all
23 k>
. Ile & | PENETRATION z
gg i: g‘I"‘ g - BLOWS - 22 HOTES ON.
wu| 2z B HERIE € (3= WATRR LEVELS
ell412 : ¢ ::; L2 wLgvATION | | Qo iE DESCRIPTIGHN AMD CLASSIFIGATION waTER mETUAN,
falkiy HHEEEH R [ : e 3 @ E EHARACTER oF
ia HEEM ; e » * - ] LR ia RRILLEeD, EPE.
sEibiiis|: lEf % g1 % £3
E 187 e om 467.0 Y
. 00-1.2 Drilling with
RGD | % 465.8 4 IRl Residual Soil 4lling with EX
S TS R o A o) o1 32 split=tube core
RX| 3.4 3.0 88 0.4 12 1 | SANDSTORE: Dk. reddish brown to lt. barrel to 59.0 ft.
y 1| sgreemish gray, hard to med., hard
4 < ko med, soft, mod. te severely Reaming with
- | weatherad, with shele bedding parte 5+7/6 roller-rock
. ol 1988, snndstone v. fine to fine kit ro 38.0 fe.
S: graipned and sl, siley,
MK B.2] 6.7 82 | 2.0 24 3 2
] Numerous bedding plane sepsrations,
10 = essentially herizontal, with weathering
b gtaining and clay coatings occur frow
] o 1.2 to 7.0%. ¥rom 11.8 ro 38,2 there is
Wi| GadDubl G2 1 0 o ; gl. weatbering and occasionsl staining.
RX 2.2 B.1 95 .6 71 E
15 - Yertizal Joinots 8 1.2-2.4 {uearkered not
- continvous), 6.5«7,.5{weathered, thin
_ “ clay coating), 14.3-14.5(weathered,
¥X ! 3.0 4,9 98 2.6 52 . eighed, 32.4-32.8{rough surface, o
o stainingy, 33 3-33.6{eneven, rough
- surfsce, ne staining).
] Broker zones @ 7,0-9.0, 13.9-14.3.
20 -
~ 14 bedding plane joints from 19.7" to
. 26,2, horiz., closed and frash to open
KX | .00 4.5, 93 4.03 81 ] | [1/8" and severely weathered,
J 6|24.2%: hordz, doint, 1/8" £illed w/elay
R i 1% severely westhered shale,
25: 7 bedding plans joints fram 24.7' te 27.%'
4 0% to 20% $r. hoviz., tight, sii.
- weath. to weath,
E 37.45% 28,71 Vert. joint, tight te
N4 B.0 B.B3 97 3.95 78 d cloged, sif. weath.
304 F
WY 5.6 6.0 1o0 3.5 0 MW L b
432,08 3w i
$$ & SPLIT SPOON; BT 4 EINELRY TumK:  FTE ROLE ML,
B PEMNRISOM; F x PIYINER; & » STNES ?&n D& 8&273{ {}-5?

GPL - 13234 Rev. 1/8Z {Form 1007C- 1)
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" BORING LOG

RGIREGT

YIS BUEET HE, oLk WO,

Somerset Railrcad 14518 H

2 l__D~5?

ot

EAMYLE MLOWS
N
PRRCEMNY CONK

SAMFLER (YrE
AND DIARETER
EAMPFLER AGYANCE
LEMGTH COME MUk
RRMPELE KGO WER Y
CRvE RECOVERY
RELOVENY

PENETRATION
BLOWS

l

Y &
L2
NG 5

KLMVAYITN
i¥e}

DEFTH. =t
CLASSIFICATION

UNIFIED 508

FERCT AN 3

SRECHIPTION ARD CLAFEITICATION

wotks amn

WATER LEVYELS,
wWATER REYSEMN,
HANASTER OF
BRIGRLING, ETC,

NX 8.0 5.0 100

Ead

QD

0.73 1%

431.8

1.1 0§22

3.2 | 84

45

NX 5.0 ;5.3 102

0

X 5.0 5.0] 10O

4328 | e

|
|
|
N
|
|

o

[

|

oo

weaw |

o
i

Fowaw |

f e ]

S ————— 1
7%.2'-54,27 POWER GLEW PH.

SHALE with fnterbedded limestone and
galgarecus sandagone: reddish brown
to grayish green to lt. gray to med.
gray, v. hard to wed, soft, fresh to
mod, weatheved.

Bedding sepsrations with slight
steining are numerous from 35.2 to
44,0,

Yertical joints @ 35,6-356,0 (rough
syrface, no staining), 41.3~4l.6
{ne staining), 52.4-53.9 (rough
surface, no staining).

Bedding sepavation € 2,5 w/orange
staining.

Compleraly weathered & broken
@ 53,0~34,0G,

54,2"»58, 3" WHIRLPODL PM.

SANDSTONE: white, v, hard to hard,
fresh to mod, weathered, with
secasional shale partings,

Bedding separatiens 2 54,25, 54,3,
55,4, 55,9, 56,1 {me staining}, 58.7,
56,8 (ovange & black staiming).
Wearhered zone w/banded shale parcings

4077

bttt sa vty o s byt sedasgni e bt boa se af s ad e g b s g Payvaa b b st

& $6,.7-57.2. Vertical Joints @ 54.6-
55,1, 55.7-5%.8 {rebealed, stained},
56,357,8 {rough surface, wneven,
zrained}, 57.2-57.8 (reugh surface,
stained) 38,8-458.% {rough surface,
briliiznt green mineralization},

Bottom of borisg 8 5%.3 ft. Boring
completed as obgervation well., See
wall completion report for comstruction
datrails,

Reamed to &7

nom, diam. to 38,07

%
i
|
|

SE = SPLIT ¥FOON; ¥ « SMELNY YiaN;
B o= GEMNISON: ® = HTCMER, © W DEHRER

MOoLK M.

D37
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lsrmer mo,

LK MG

| ORING LOG ™~
o BO G L Somerset Railroad 14818 192 De5
RIYK CRBRGINATES ARG LE " ROM WM.  BR ARG
Van De Mark N 1,160,848 E 488,241 9g*® e
MESGR COMPLETRD DRLLKE HRILE WMAKE ANO MTGEL wOLE AL  OVERBuRSEa{Ey s (re] ’Yo?it,,#m;;tn.
: ENCHER] (L]
1I0/17/81 - 18/17/81 Empive CME 45 X 1.5 5a.08 51,5
SonE FrcovERy ral E:mue PEST T M»{gg CABING  GRBUNG KL {FT)| DEFTHIEL, GROLND WATER (FT.1  GksEas i, FO8 OF nacs (P75
49.25/98.5 ; 4 i 467.6 465,7 50.7/415¢Dry} 1.57484 .3
SAMFLE mAMMER -1;5;1—};1,&,; CABIRG LKPT EM NEELEL ik, LANETH LOGGEDBY T ——— ;
- — J. €. Tsham
HHEE
ee ! 30ET e« | PENETRATION % |
ingi RiR 2 sir |= Y
Fr 22 & (&2 B OwWS - 3 HGYES GR !
IR P WATER LRENLR !
§§ ‘{5 ‘;g ::z g5 ELevATION | . | .0 DESCRIFTION AND ELASSIFICATION WATES mETURSN. |
SalEig l“ S gg . N e 14 &E i LEMANALTER GF
;B :i,, M ¥ |l. :‘ i L4 - g By MMELAIRES . WY,
¢i ;ii HHER - g2 £3
HHEHH o R O% 485.7 8
10" pugar . 0,0-1.5 £t red-brown, weathered & "
4642 1 fractures Shale & Sandstone, top of rock. B PYC surface
245 5 e ] st casing cemented to
NX 15.0 5.0 | 100 0 o Rl 1.5-27,85 fr GRIMSBY FM: -] depth of 1.5 fe.
: ~ U Dark reddish brown and mottled reddish W
] N brown & pale green to white sandstome d“;z used as a
R y| interbedded with dark reddish browm rilling fluid.
5 o shale. Sandstone 1z v, hard to hard, : .
“ fresh, jointed at ,2' te 3%, spacing Pri ler indieates
g joints are horizomtal to 20°-30° from ioat all ;‘;té‘fﬂ
i - 'R berizontal, massive ta thinly bedded. ‘ﬂ&!‘,;.t%;t: os
NX 15.0 4.7 1 94 38 - { Shele is v, soft to soft, highly zro L : o8 watel
- y weasthered te waathered horiszontal 7 wmather fo
- ioints at 27-.3" spacings. highly weachered
.. soft o v, safr
16 ? Some Fe® staining in joincs. fractuted inter=—
~ Yertical Jolars 3.7%«4.1' & 6.5%-2,77, bedded sandstone &
o ghale from 11.5%°
- % pi ] l‘%‘&*a
BX 5.0 (5.0 ] 100 43 - g
N 3
15 -
B 1 I
ok - :
1 b S §
WX 15,0 4.7 94 | 77 1 .
20
] 21,55'~27,85' Basal unit of GRIMSBY
. g/ ™. Pale green-blue gandstone .,
“ 0 Rote: As of
X 5.0 5.0 100 | B8 1 Ik 10/29/81 the water
A elevarion messured
. [ iz that which is
25 in the sump,
: 437,8 -
W 5.0 5.0 100 ) 56 LTk FYEY RIS T, TOWER CLEN YL
' : ] U nark reddishk brown to pale
E l ¥ green & grayish green, v, bard fo soft,
: i 30 fresh te slightly weathered, fractured,
) : - ¢ inrerhedded fine grained calsareous
EXD ; . i E _|sandstane and shale, banded & thinly
ROX ; ; i : ] n bedded with slusp structutes, Fel staining
3 5 § - 7 o soEe joints, joints range From
¥E B.0 5.0 100 4% - | +27=.5" spacing.
! i
430.7 4 7
S5 = BELIT TFOON: BT = BNWLEY TURK] v HOLE ND
B o SEMMIEDN;, F o= BIPOHMER: O = DYHER Van {}& ﬁar‘k &5&
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BORING LOG

rnOINEY Tiom wa.

MTILETR HoLE NO. i

| 1

Somersat Railroad 14818 1% 2 msE
T \
yeifl2iiiily 1 | PENETHATION 3 :
pe Ywiziiie jug BLOWS - S NOTES D
:;52 5 9“2 : v - Ra = WATEM LRVELS, '
253:50 ¥ M :‘t. ;; . "‘T‘".;:w" k4 Eg ; DEXCHIFTION AMD CLAEEITICATION ! wATER !'?U::,
HERENHH B Spanerin o
efivieliteid el % z i a |Eg
ERIEHE I AN N L L 52
SR L 30,7
1 | D % ] 27.85'=51,5' POMER GLEN FM. (cont.)
A B, ] i
NX 5,0 4,85 97 | 7S R |
C 4 v
| 1
0]
o I
1 Ll
g R
- v
HX (5.015.0 | 10 | 9% 1 7
- [}
55 ol
1 ¥
0% 1
3 “1
N §5.0 3.0 100 6% e
. 11
50 v
416.2 ] ¢
v} .* bottom of BOTing: 9l.3 Lte Bering resmed to WJ
BOX * B Boring completed &z observation well, & dismeter foll
4 = ing coring. Reamad
] See well completion report fer wo 51,3%,
E construckion details.
i | N
| : ;
é E ]
| -
WE 4
| | 3]
1
I am= s PR N siTe wOLE MO,
! b= ARLIT $RQGN; ST S SHELRY TuRK Van De Mark pota

E O« GERNIROK. P o FITOCNER: & = DTHER

GPD-13234- A Rey 1/82 {Form 10070-2}
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g [LI-F] 254 108 NO. SHENET NO. HOLE NO
b BORI NG LOG Somerset Railroad 14818 1°" 3 D-59
T COURDIMNATES ANGLE FROM HONIZ. BEARING
Van De Mark N 1,160,951 E 468,216 90° —
BEGUN ":autgrr:u DRILLER TAILL MAKE AND MODRL WOLE SIIK OovERBURCEM|rr | (mock [FT.) TOTALDEPTH
. {INCHES) (FT)
10/23/81 ' 10/25/81 | M. Gaudy/Empire CME 43B 6 2.4 97.6 160.0
::5;'7 wecovEmy frrind ‘rcmu BOXES|maMPLES (Ko forlg- CASING (GROUND EL.{FT.)|OEFTH /L. GROUND WaTER (FT.] DERTHM/ EL. ror or magk (FT) N
197.0/98 7 — 467,68 465,0 53.6/411.4 2.4/462.7
[SAMPLE HAMMER WEIGHT/F ALL fCASING LEFT IN HOLE: DIA, /LENGTH LOGGED BY T
—_ ! - D, Middleton/J, C. Ilsham/S. Balone
T HEE s 4 | PENETRATION z
:E ;5 : H E 9 3: aLows e gg " . NOTES ON.
£1) t|f, H F > eevation | 2 | 35 | DESCRIFTION AND CLASSIFICATION A TEm Rmroea
ia! HE] :'l g . : T 4 wy H cHamAZTER OF
Zo Ajg|flug :" g ; a 5 i e ONILLING, ¥TGC.
«z! 45| E|g . K - "] zd
"y IIU ll 0 m . 2 z H 36‘
L3 gl
. 465,0
RQDY p 07T-2,47
- Residual seoil & grout. Drilled w/NW &C
1 R split inmer—tube
b u 0 T - core barrel, 10'
MW [ 3,2)3.0] 94 ) 462.6 4  |NP2.4"=27.37 GRiMsBY ™. - lon
. E SANDSTONE & SHALE: dark red-brown to graf, - &*
: _I; fresh to severely weath., soft to med. 20% return water
] R| hard, f. grained to microxtalline *
5 U| Joints horiz. to 3.4'; 30° to 3.8'. .
WY |5.0(4.4] 88 0 - N| Vert, joint 2.5'-3.05", ylw-or, coating. iﬁ;zr'rizi;ﬂall
b Clay seams 2.5"-2,7', 2.8-2.9', 3.i=3.2, °
: 2| Color varies to pale green. "
- 10.6'-11.0": vert. joint. 8" PVC surface
' N casing cemented tg
E 11.8'-12.0": vert. joint w/dark red=brn. a depth of 2.1 ftJ
7 coating. *
] | 12.0'-12.2": vert. joint w/red=-brn.coat.
10 = ul 14.25'=15,5': red=brn, to pale green
- N| fresh, massive, f. grain 355, banded.
NW |3.0(3.0| 100 |57 ] 3
R 1°| 18.0'-19.7': fossiliferous SS,
. R
NW |3,5(3.5| 100 |26 e u
) - N
154 |4 hard, f£i ined, S
END 3 | | ve hard, ne grained, 5§, pale green,
BOX A R fresh, massive,
1 . u
. ¥
m
NW [9.1(9.0| 99 |86 1 °
20 -
25: ™ 25,3'=25,9': vertical fractures,
|
: R
| ] hi]
i . N
! 437,.7 -
‘ i } Pabker 3 4 6 27.3'«49,5" POWER GLEN ¥M, Dark red-
T - brown to dark green to pale green SHALE,
W 10'0110'“ o0 | 93 }1;‘;5" . LS, SS, DOL., SLT ST., fresh to
END i : 30: slightly weath., soft to med. hard, occ.
BOX ! . 2.0 x lc—? 4 slump structures, locally fossiliferous,
1 - g .95: .
2 l\ i | ch/sec ] 25.95: wvuggy zome
i o
: 4
| .
1 <
} 430.0 | ]
4% & FFLIT SFOON; 3T = SHELBY Tulk; SITE HOLE NO
O = DENNISON; P = PITCHER; D = OTHEN Van De Mark D=-5%

GPD - 13234 Rev. 1/82 (Form 10070 -1)




b 1-F1 1-% 4 IR MH, SHEET MO, HOLE NG, .
BORING LOG Somerser Railroad 14818 2 oos 3 Be39 |
NI i
N :3:53 S kx| PANETRATION z
N !1: #1233 g BLOWS - 5% MUEES Der
“aialK aid e * Sau ATEN akwELS
P u & ¥ b a4 - 3
Ehqgsiaiogies ] ELEVATION] 2 ok 1s CRSCHREPTION AND GLALEIFISATION WATEN MRTURAN,
diiE L EEIEY i % I pouk 2 CHARACTHN BE |
9w Tle LK i * a : w ig|s BRLLING, KTC.
3g:gf::t:‘: 2 2 CIEL '
gl RN ~
. 27.37-49,5%7 POWER OLEM #M, fgont,):
a RGD 2 - Ik
- 1 0 !
el [
Eoo 41 7 !
NV H0.0| 9,9 89 43 Papker ;
Tept 40~ 41.8": 1.5 cm fragmented zome.
#5
iy 3 Horizontsl joints 44.3%, 47,17,
3k x X0 ;
N 48,35,
e/ sec o
- -
END =
BOX . -
3 45 %
4o 1 K
" - -]
Pagpker b 8
TeBt :
W4 19.0|10.4 100 63 #5 415,5 A
4k x 1878 503 49.5'-60,6% WHIRLPOOL FX. 48": lost all
Lighe gray, fresh to si. weath., well ’
on/sec N cemented f. gr. SANDSTONE, hard to return water.
= v, hard.
] 5Q.3~31.7s vertical Joint w/vellow—tan EE
- ceating. .
557 bt 35, 74~80.5°: weath, zone, L8 & shale.
” b Horizomtal joints 52,97, %3.45°,
— A U 54.0%, B34.4%, 55.69%, 57,27, §57.9%,
A J | 38,377, 50017, 59,517, 59.74', 66.2°,
b 60,33, chin calcire coatings
N | Pdrker - ] 59,74 =60,5": weath, zome in 8§
BOX Tegt E
4 #4 b
WW 10.009.9% 5% 3.« 1°F &0
E ehisec| 404, 4 ] £0,47-100" GUEENSTON B,
| b Lt. gresnish-red SANDSTOME and MuD-
7 STONE, wod, fractured, 55 is hard.
b Horiz, fractures: &G,.65, 60.97, 81,6,
: $1.78-61.88, 62.20, 62,50, 63.02.
65 %
JL"P j u
] 41 N
‘E - tl{i Red-brown 55, SLTST, &M, w/green
; - lenges, scratched w/fingernail,
1 Pabker - isizzz:s:&éjz.t}fs g 322532?%;5'65'7’
| l oriz, sgped, 65, " "
W4 20,018.9% 99 ﬁ?“ 70 65.9" & 66.0' conjugate @ 30° & 45°, | 07 water rerurn.
; ! - $6.12" horiz., 66,25 & 207, 65,32 @ 309,
i ! y 66,42 @ 30°, 66.75 horiz,, 66.85 & 30°,
{ Zaro N Horiz, : 67,36, £7.81, &B.I0, 68.12. |
3 Flpw -
S N | Db
3T OLE WO,
WE & SELIT AFOON; BT » SNELBY ¥ b
B * OENMIRON: P = ArYCHER: O -v::mm Van De Mark P39

GPD-13234- & Rev. /82 (Form 10070 2)



BORING LOG

FROINLY
Somerset Railroad

JON NO,

: 14818 3

AHEEY ND,

ML N

o 3 D58

HAMBMLER TYSLE
AND LIAMETER
SAMPLEA ADV &K
FENGTH COME MU

LORME RECOVERY

LT IR B § ¥.3: 4V N L

PEPMECENT CONE

FSARMFLE #LOAWS
Srgee

RRCOYREY

| PEMETRATION
BLOWS

IS B

IND LT

ami &

ELENATION
Ll

LB R HE L) B0
CLASEIF AT ION

DEFTH.FY

AN LR

DESCTRIFFYION AR CLASHIFICATION

[
i

ROTES OM.
WAYER LEVNLYE,
WATER RETURS,
CHANRCTEN SF
CAILLING, KT

9.3

g7

RGD X

33

B

"t
—

* 19

wi

ENT

BOX LG.0

10,

100

50

Te

1

i

cp/aec
§

Papker

Bt
x 14

8ac

b, 95

84

6F

BOX B.

|

04,0

f
H
i
i

|

365.0

84

83

50

[ERUR TN RETR SN IR UU RN IE I SR ST S SN JE VRN A U A ST B TR V0 W O B UE U 05 8 S-S N T A A N N T

100

E melw

R

i

-

. thange to wht~gray 95.3' to 95.8',

gg.giwéﬂﬁ”QUEENSTOﬁ FH, {cont, s
P9 Tin g Bl e rea-brown &
green,

dk. reddish-brows.
green.

fracrure zone.

dark tedw-brown,

mottled green & dk. redeby

B0 7t-81,6%:
B81.67-81.9":
82,97-83,6":
81.5'-86.1":
86,17-86,7"

86, 7+54,0": dark red-browm,

Red~brown giltstone, med, hard {(can be
seratched by screw), herizontal
bedding, fractured parsllel te
bedding, HC1 rest pegative, Colov

97.2" ro 37.3',

IEli;ilil?i}}_iii]!lrlIillilk!

Fracturest

94,.5%: 0%, closed, f#resh, smooth,

54,7%z 0%, closed, fresh, smooth,
mechanical.

<5%, right, fresh,

«3°, right, fresh, 1/4" frag's

0°, tight, fresh to gl, weath,
v, thin brown cley coating,

5%, tight, fresh ro sii. weath.
v, thin brows clay coating.

machanical.

#45,5%:
9,1%:
Fh.4%:
$6,.8%:
9B, 3"z

Boring
Boring

comeleted te 100,
completad sz chservation well,

See well completien report for
construstion details.

Briller reports
0.97 of core left
in bottem of heole.

Boring reasmed to

£" diameter
fellowing coring.

Reamed to 1007,

%5 = EFLET KRN
o= DEMNIREN: # o FITCHER;

AT = SHELAY YuMK:
G . HYHER

NTE

Van De Mark

e
b=53

GPD- 132344 Rev. 182 Form 100703
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e f

PROIECT OB MDD, SHEET mo, HOLE MO,
BORING LOG Somerset Railroad 14818 1 or2 DB
T COORD INATES ANGLE FROM HORIT. [BEAN NG
Van De Mark N 1,160,934 E 468, 227 90° —
sEGUN COMPLETED |ORiLLER DAiLL MAKE AND MODEL uﬁhg':;;‘t ayEnsueDEn{rT ) nocx Fr.} 1-01.(.. m];nu
10/24/81 110/26/81 Empire Acker NX/6 1.4 55,65 57.05
[Comm wxcavamy (7. /m) CONE BOXES[uAMPLES KL TGP B CALING GROUND BL.(FT} OEFTw/EL GROUNG WATER {FT.] |DEFTH/AL. 7OF OF mock (FT.)
4 1 467.75 465.7 54,1/411.6 1.4/456.4
:;IFL- HAMMEN WEIGHT/FAaLL CaBiNG LEFT IN HWOLE: DA, /LENGTH LOGGEDBY ! T
—_ -— J. €. Isham/B, Blodnikar
we U252 » w | PENETRATION z
AN @
»e |t 2% 0 [ BLOWS - 24 NOTRS OM.
b1 : e 8 ; o4 U= w EE . WATER LEVELS.
:: HH E g ::: ;: zuv::lou T EE ; TION AND CLASSIPICATION WATER RETURN,
ia : le|®] #F :u . 4 3 IFT.} 4 2% |« CHARACTER OF
Iolafg|zlwl3 |ek . a a 8 za |I* pRiLLING, ETC.
HHHHH AR AN 5
< " v - " 465.7 v
6" 4 0'=1,4' Silty CLAY red=-brown to red
M 8 PVC f
FA RQp 2 464.3 7 w/4" blocks of shale & siltstone, asi surmac:Ed
] 1.57-78, 7" CHINSEY: e
MR | 3.6/2.65 74 0 - R Banded and mottled dark reddish browm dz ‘t]haz; IOA";
d 1) & pale green interbedded sandstome & P T
b N ' shale,
- Water used as a
1 1 1,4 to 15.3' weathered, fracrured to dzilling fluid.
5+ ™ highly fractured, hard te soft,
] Some Fe0Q staining on fractures,
NE | 5.04.7| 9% 16 _ 4 vertical fractures: 11.7-12.3 &
| E 12.9-13.3.
i : P
% ]
10 o -
¥X | 5.0/ 5.0/ 100 0 ]
- 3
15 o - 15.3'-28.2" ynweathered fresh,
- massive to thinly bedded, some cross—
] bedding horizontal fractures,
NX -
5.0/ 5.0 100 76 ] 15.85 with Feo staining,
END - 16.4 with Fe0 staining.
EOX| - 16.9-17.2 fracture zone,
1 ] 18,05~18.1 green clay seam.
. 19.35, 19.7, 20,4, & 20.6 green clay
20 = — partings.
1 R
NX | 4,5/3.09 68 b4 - -
-t 21,685'-28,2 Basal GRIMSBY gray, very
. 5 hard sandstone.
j 25.3 & 25.8 green clay seam hori-
. - zontal fracrure 24,9,
‘ 25 R
wx | 1.8 1.8 100 | 100 .
N R
BX | 5.0 6.9 98 70 437.5 B v
T ) 1 28.2-50' POWER GLEN FM.:
] Dark reddish brown, white & green
10 - 7 interbedded SANDSTONE & SHALE, thinly
- bedded, soft, wuggy, horizontal
- joints at .2=-.4 spacings, some clay
— i R filled joints.
BOX -
2 ! N
430,7 7] ‘B
S8 = SPLIT SPOON: 4T = SHELEY TuSE; snTE HOLE NO.
0= CENMNISON; F a PITCHMEN; & = ODTHRA Van De Mark D—60

GPD- 13234 Rev. 1/82 {Form 10070 1)




LLg-F: 44 4 el 1 L AWEEY O, PEOLE MO,
BGR'NG LOG Somerset Railepad 14818 2 e 2 D50
¥
ve H3l32(x » | PEMETRATION | z
FEIYuiz st 18] miows . |3E worss on:
dlgieigigld 10 » jBaie .
*31%51"4 Wil wrLEwaTioN| 4 gl8 TSR LEELE
T EIMEE g! 3 ui E?; " . e ; gs 1 PEEEHIFTION AND CLABMFCATICN wavew wEvemw,
THEHHI I HIE S R 5 |3 R,
Tl $ HERE HE . E £ LA 41
LI HETE a1 a
y 28,2'-50% POWER GLEN T, (cenit.)
) RGD  {CORE (RATE ~' B Goc. LE layers, foss, siltstone &
Loy “ u cale. cemented §5,
; | ! s N Horia. fractuwres: 3l.4, 31.8, 32.75,
v “ 31.7-31.74 {thin crushed zome}, 33.05
MY 10,09, ,_ 8 14 *
10.04.99 1002 3 wia/fe i 33,66, 34,0, 3.6, 36.02, 36,04, 37,3,
w 37.97 (20%), 3B.08, 38,4%, 38,38 4 45°
40~ 39,32, 40,14, 40,9, 41,99, 42,56, 42.6
-1 43,38, 47,7'-48,3" vertieal, &3,42°
h — {30%), A3.99, 46,24, 46,78, 47.62¢(1/4"
o .8 clay}, 49.3%, 49,47, 49.97%.
- ]
- k] ,
] 2
45
FE 30.0{10.0 100% 5 min/ft :
END .
T ]
50-]
415,7 - ] IS
E Light gray hard SANDSTONE, thin bedded
- ™ upper 1.2' is weathered, £, to med,
" R groined, locaily calc, cemented,
: 7 g WHIRLPOOL P,
E h Fragtures: horizontal except as nvted. _g_
X f-?s 1 hd  s0.z2', 30.22°-50.6R'(90%), 51,08,
5% 31,18, 52.22 (30%), 53.2 (30%},
; - 33.27 (30%), 54.9, 54.9«56.3 (arcuare
| - near-vertical), 35.1, 55.3, 55.4,
402,32 h §5.6, 96,04, 36,16, 56,8,
END DD 5t.05¢ N . T Afcer coring,
wr * § Boring completed to 57.05°. boring reamad to
4 | - &' nom, diam. to
! N 28,07,
50 Boring completed as sbaervation well
g J after veaming,
E b See well completion report for
[ - sonstruction detalls,
E 650
]
.:
i -
i _
| %
i !
E it
STE HOLE N0 .
A% & ARLIY SMOONR; T & FHELRY YUERK]
B o BENNIAOR] B & PITCHER] © 4 OFHEM Van De Mark D—ﬁ(}

GPh- 13234 - A Hev, 182 (Ferm W03
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rECIECY Fl-: 3 1- #HENY w0, ROLE ND
Somerset Rallzoad 14818 1ee 2 b-51
HTE Ed-2-2 13173613 AN LE RGN WO IR ARING
Yan De Mark W 1,160,865 E 458,341 o0 o
T T ) CAMPLEPED DR ARN GRILL dANE ARD MODEL ng%‘f&f SRR RGEN{PY ] nocnr P} vcrn[;ﬂ%;sﬂw
16721781 16721781 J. Ganovese/Empire CME 458 WY/RG/6 2.8 43,3 _fff_l___,
FORE WECOURNY rriwd SERE RANEY PAMFLE Y ([Fu "”‘%; ;:n‘ulﬁ IGRIUND RLIFT.{ PEFTR B4, SRCWEME WaVEN :F% QEPTM]RL, TOR BF ROSN [FT.}
45.%8 3 2 469,31 4674 31,17436.3 2.8/464,6
WAMELE RAMMEN wAIBmTIF ALY CEABINA LEFET W GLR: BiA /W ENGTH LOGGED BY
1404/30" e D, L. Middleton
i - ﬁ. T e 1 I
PIHI T IR PENETRATION z
EIHMHEI R BLOWS e |3 —avan Le.
Wy Mg it s 4 |V K - o e WATER LEuRLy,
S AR IRTS: eevamion | o 7o [T DESCRIFHICN AND SLASSIKICATION ‘ WATKR RETURE,
:3 & : . : 53 se 3 H H Ty k ue i cusmacTRR oF
;n %i2 : . ; :’ ES ; ; 3 EE s BRILLING, BTG
s:lgRidiEi e 9t o8 B e 3
g e g 457.4
i 1 gt-z, 8t . ¥X & HQ
- Beddish browe te white, fine fo voarsel  nigmond core
881 2 4.4 24 & 4 20 i rained, v, dry SAND, ghale weatheved -
. — & 5E h%% Ted ciay, feilow-brown szain barrel spiit
- 2 gt 2.1°, jnmey tube.
s iggfg e M6 E-TTLESSE,TT cRowat AL N
-+ - - K Derk red brown to pale green Lo grYay, Wazey used as
h U fresh to severely weatrhered, sofr 2o drilling fluid.
N R dium, hard, fime grained to
. 4, 14 5 - Be » » f28
;K 5.0 5 98 e microcyystalline, intarbedded. 16" hollow stem
3 E i SANDSTONE, STLTSTONE, SBALE, hovizoat suger used to a
7 4ointing predowinant, shale wsathered dupth of 2.8% &
§ £ i — to ¢lay, cecasional eross-hedding and 8" PYC surface
2 5 - R siump features. caging cemented
G| 5.6 3.7 &6 is 3 5 - - Yeillow brown atafms af 4.5~4.5, 10° in place.
! i 5 ] v from horizontal.
8 5 5 - 20.8~21,3 ~ vercical fracoure in Lost all water
- sandstone with tan acicular er at T.45,
E reedlelike precipitate formed.
b Precipitate forts semi-radisl patterns, Water lavel:
N does not Teact with HC1, 2,0° 10-22-8}
A
1 3 b L4 Yellow-brown soating on horizoneal boring at 377,
¥ o415 100 b 2 3 " lif joint at 6.7,
ER 53 [
. 3
T 703 ] ™
2 7.5 u R
317 -} U
[END % 7.5 = N
[BOX 5 (7.5 7
1 6 7.5 ] 4
7 T35 Z20-1
.09, 70
NG p0.0|9,.85 98 s 7.5 ]
g 7.5 7
10|18 i
464,24
J 23,07-30.17 Baegal GRIMSBY M.
E Pale green fo gray, fresh, wedius
i 25.] hard, fine grained SANDETORE, very
7] right, 1 em thick clay szam at 28,3,
. - Grear clay or shale, zofr, frash,
¢ : R
L3 - §
© - §
: o
- 5
W) 00.0/9.5% B9 | 86 (1107 7.5 437.3 | 30~
. : - 36.1%-45,1" POWER CLEN PH,
f i b Dark red brows to brown, pals green .SZ,
| : to green, sofi to wmediuve havd, fresh
: - to slightly weathered fine-grained
END: oo - to microcrystalline interbedded,
8oz g . SHALE, LIMESTONE, calcarecus SANDSTONE
2 ! " DOLOMITE. Siltstone, horizontally {conai,)
i 432, 4 157
B x EPLT RFGONI ST« SHKLEY Yumx; SITE WOLE ND
D s GEMEIRDN; # » FITORER: S+ OTHER Yan De Mark §"61

GPU- 13234 fiew, VB2 Form 16070 1)




[" PRGINET 1% WD, ERETY N, MELE NO,
i BORlNG LOG Scmerset Railroad 14818 2 or 2 | b8l
= e z] 2 N 3 i o
tvs 520518y = | FENETRATION z i
EEMHEIERE T BLOWS a8
"*;Q:"iggﬂ FIR I 85 [w NDTES OGN,
led Solalviautyy | kAT o sd 1y WaTER LEVELE,
H 3 ! | &! LI ﬂ:z Zn " Py P [T z ﬁi 1 DENGRIFYIIN ARD CLASEF ICATION WATER NETURS, i
122 wiiy £i Dl b e » i T CHANASTER OF
! ; ggi H g g § 1 § £ E % ; 8 gg * BReLL NG, ETE.
LI 432,4 ® ;
= R LTy ] 30,1°~46.1" POWER GLEN R, (cont.) E
i - jointed, oceasional banding and slump ’
;‘ E features, overail rtock iz tight,
| : 4 v 34,5 « eolor of rock turns to shades
oo - B:  of gray, it, gray to dk. gray.
joeg _’m‘{] wo 106 100 1-18f 2.5 "]
i 40 0] 34.07 - horizontal joinr with vellows i
| 7 6] brown costings. :
‘ i o
L5 wi
421.3 ]
3 | -
iBox | i Boving cowplated to 46,1 ft. Boring reamed to
3 . 6" dismeter
3 E! fellowing coring.
b Reamed to 45.%°,
M|
50
,: Boving compieted as observation well.
R See well completion report for
1 construction details.
! -
| | k
i H -
J ! 3
| | ]
i | ]
I :
! | | -
| l .
| [ ! ]
! | ‘
S8 = SPLIT EPCON; ST ¢ SMELNY TUEE: weTe OLE MO,
D ov BANMIGONT & 4 PIYEMER] T = DTHES Yan De ¥ark 61

GPE- 13234 - A Rev. 1/82 (Foren 10070-2}

wr

L

'

i

§



S
Tak

\..-"‘;
*NQIRET {rom wa, PR BLE WO,
T - 2 Y
BORING LOG Somerset Railroad E 1818 1
®TE TUGRBINATES ANGLE FROM MORIE, M ANIRS
Van De Mark N 1,380,878 E 468,358 Ll e
weaun GRS ETER }pmu,xx DRILE MANSE AND MOBE), ”;:;:I:i;i* SYNRBUROZN{PE] waEK (P t;?i{gﬁ?f"u
10728781 1072%/81 ; Empire CME 450 /6 1.0 58,5 0.7
CONE RESOVERY T i) icone uan;t}mﬂ.!s L 2 mr!gdcn::ua GROME Ko (FT} DEAFMiRL GROUND WATER (FT.} ORWYREL. TOP OF BOCK il;?.‘l’s
L |
37.6/98 3 ] w1 471,04 469.0 i S1.74417,3 1.07468.0
TEEMPLE MAMMER WEEGHT (% AL CASING LEFT 1N MOLE: D1k, /CRRATR LOKMGED BY ¢
— — Je A Stome/D. Midéleten
LR ‘ !
ve 32 ke H H FENETRATION z i
TEiel, 3¥[F lE=> 81, OWS e |22 NOVEN G '
kg 2ig D 3 + jut " 2% | WATER LEVELS,
I AHRATS: wievavion | o | o0 |3 DESCRIFTICN ARG SLASMPICATION WATER WETURN,
35 €f A ¥ X 52 R . [ 8] 5 ] 3 CWARKSTEN o
tela|5isieiy iy * 5 bt E R . BN ILLING, ETC.
AR RN SR T " z H £
!"§3§§§§' SRR E 469 ¢
l- k] r l
X LE8 E 0 '=1,0" Residual Soi .
L 1 kF/ L.8'-3,557 GRIMGEY BT SARDSTONE, | inling with W
1 - SILTSTONE, SHALE interbedded. 70=75% g“mﬂ S
2 Wl 35 + slts./25-30% sh. . i
7 SANDSTONE =~ 4k, red brown o pale Boring reamaed 0
& r ~
NE (5.0 (3.4 68 |36 3 1 green to white, fine-grained, thin— 6" nom, dism.
i hedded (horizontal) bard, Fresh to Reaged to 5%.1%.
5 m nod, weathered, occagionel burrows,
“ crosg-bedding and ¢lay Inclusioms. Warer used as
. - Geeasions) pale green bplotches in drilling fleid.
E red-brown sasdstone.
- SILTSTONE ~ £k. red brown ¢o pals Lost refurn water
b green, v. finme grained, thin bedded f#2.0°%.
NX [5,004.8] 98 16 - {harizontal), wod. hard, fresh to
A ? mod. weathered. Mindmal return
10 - Gradational change to sandstone, af 4rill water
- SBALE = dk. Tad brown to pale green, :grougZ;:zejriézin:
= thin bedded to fissile, soft, mod. ;OIram ¢
M u te complstaly weathered. e
b Bedding plane joints {Fe stained
B |5.014.8) 56|27 ] wiclay Tesidue): 4.8, 5.3-5.5,
E 5.8, 6.3=6,5, 8.7, 7.1~7,6, &,38.5,
15 8.8, 11.0-13%.8, 13.314.0, 16,2-16,4,
-4 16,8, 17.3-17.7, 18.6-19.4, 19.8.20.0,
: 21.5w21,8, 23,3«23,8, 24,3, 24,5,
4 2h.E, 26,7, 25.0.
EHD - Vertical jolnts (Fe stained}: 1,3~1.44
BOX b 1.8=2.1, 7.7-8.2, B.%, 8,9, 13,1~13.3, N
1 k 17.7-18.6,
-3
Nx [5.05.0] 100 22 20
X 5,0 4.9 ¥% 79 3
25 ]
] 76.07=30,95 Basal GRIMSBY FM,, It.
L gray to pale green, fine grained
B [5.015.0] log Bz “ wassive, hard, fresh.
1 8
30 30.95"-53.6% POWER GLEN FH. \
ESD : " SHALE and LIMESTONE:
BO¥ 1 w805 i/ intsrbedded, dk. pgray te it. gray, ||
2 ! n R thin bedded, moderately hard to soft,
L fresh to slightly weathered,
WX 15.008.01 100 28 - Gecasional banding in shale.
) b Limestone is crosswbedded and contsing
_ 7 bedding jeints,
4£35,0 1133 7
5w SFLIT SERON] XY v sumiey ruse; |[STE HOLE WO
Tow GEANISON; § o FIPCHER. O 4 QTHES Yan De Mark D52

GPD - 13234 Hev, Y82 Form 10078- 1)



e I-F1 §3 4 Pl 1- KMEETY WO . ELE N2,
BORI NG LOG Somerset Railrosd 14818 2 or 2 D-62
—TE o
we FZiEiEle PENETRATION
1?;%3%5 §€§ il BLOWS - £§
Taigie gl g L OQ Py G (v RATES ON:
. :| i g ul| @ i} - LA srram t g ¢ WAYKS LEwELES,
138, RN T ; - . i 1*1.) § Sx I3 DESCHFTHAN ANED CLASEIFICATION wArER SETUMN,
i :) ,:1 Pulf il ok H by E 1SRz EHANACtEN OF
3 E 4 § e d ; '] g bl * o §§ BELLING, BRTC.
S RN g
P A -
! ROD 1 - 30.95%~53,4' POWER GLEN FM, {cont.)
E T ] F Bedding joints: 36.5, 35.8, 36.9.
L 1 v
-
E;«x 5.0{4.8] 96 10 | BN
| 1 s
i | 40
‘ _
l | | 1 [
| 1 u
Nx | ;s.o! 4,81 95 |28 -y
o 1 e
mox | -
3 45 -
i 7 'g POWER GLER PN,
NX | 3.5 3.5 100 | 66 - ¥
| 41 oo
| 503 [g
p U
N
wY 2.8 5.8] 100 ] —2—
-~ [
L -t
4 1 [ e m, emetonss 1 dk
4164 - g UM WED L M, : 1t. ro dk.
NX 5.0 5.0, 100 58 3 . ¥| #ray, fine graiued, very hard to soft,
£XD N fresh to slightly weathered occasional
BOX ol 14 iInterbeddad ghale geamg {1l mm-2 em
: . b tilek) oceur In upper 3" of snie,
b e Bedding jolnts: 36,1, 56,3
NE 2.0 | 2,00 100 war |04 13
] Bottom of Hole 60,37,
] Hole completed ss obssrvation well.
! R See well coupleviom report for
: J comstructiog details.
i i o
‘ -
£% % SELIT EFOOM] 5T ¥ SMELBY TURE!: e Van De Mark - 5352

B e DRNHISON;

o MTLRESR. O w STRKR
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ALY AOWN N AMEET NO. MoK Rt
BOR.NG LGG Somerset Railroad 14818 1 e 2 D63
T coempimaTRE ARG LE FWOM WONIT [ EEARING
Van De Mark ¥ 1,160,683 L 468,464 90° -—
pEG LR TOMPLETEDR (D8 H,ER CDHILL MAKE ARD WOUKL OLE B2 OVKREUNBEn ] i nses T} ToTaL Bawr N
ANCHES) {FT.
10/z4/8) | 10/24/81 J. Lamh/Empirte CHE &5 KX /3 (.5 7.5 38.0
SORE MESOVKRY *Yin} COMN BORKS] SAMPLES (25, vc-g: 'CLIING DN (u,(FT.)!DlHﬂ{C}., BRDYND WATER FYY LEP T L, TOF OF RoEx IFTy T
37.17%9 3 _ — 469,7 — 0.5/469.2
1 A H
[WAMELE mAMWER WRIART/FALL CREENG LEVT 1N NOLE: BIR S LENBTH LOSREL BY ¥
- 3"5W rods & barzel/16 ft ¢, ¥, Wall
wriBi3lEZie w | PENETRATION \
Py il = 3 iz | 'jg
AR u’; a8 gg; B OWS EoLEE NOTRE BN
chieffieln el : suavarion | & | 75 |2 DESCRIMT N ANE CLASSIFICATION WATES LEvEL
wxl tloiRin: Ly i ? % lg¥ it A WATER WETLEN
Taleiz tleis: el . Lo 1) PojoEx 3 CHRMALENR OF
1ol ity ; 2w » . e ¥ FE R DR Id, XTE.
HEHEHEEEA T R £
LR} § g = H » [} - E ” 469'? ('3
®p |2 ] A =0, 5T Residuel Soil
- K GRIMSBY M, .
4 g SARDTIONE with ianterbedded SRALE: Driiling with ¥X
1 q dk reddish brown to pale green, v. split-tube core
WX 4,5 1 4.5 166 | O G 4 nard (sandstone) to v, soft (ghale) barrel.
) K 1 frash to cowplerely weathered {shale},
- foggiliferovs, Sandstone is fine
5': graimed, cross—bedded.
1 F
1 W
R B Campletely to severaly weathered
i e 2 sandstope and shale 36,8-6,9, 7,3-7.7,
WK 60 | 4,01 200 0.7 |37 - 9.2-9.9, 1l.4=12.3, 12,5136,
h 14.0-18,90, 20,0-20.1, 34,3-34 .8,
] E Badding separations and/er broken
W ¥ zones with stalning # 0.6-20.3, 25.0~
wris. el a1 102 o [ N 23,3, 24,3244, 24,%-25.1, 29.0,
J 3 30,2, 33,2, 3.6, 33.9, 34.1-34.7,
,. 35.0=37.6.
] El Vertical joints # 13.6-13.9 f{uneven, |Lost drilliag
J U rough surface, with orange staining & |water at 18,3 ft,
. N clay coating}, 18.8+19.2(rehsaled),
W% 5.0 4.8 98 3.1 [%4 154 168,0w18.3 & 19.6~19.8 {uneven, rough
h 4 surface, with black & orange staining}
% b 33,5-33,8 & 33,834,2 {rehealed),
1 n 35.8~36.6 {umeven, rvough surface,
- orange staising~rehealed from
1 y  36.3).
3 U
. N
VX 5.0 14,9 98 3.2 1 &5 20
1 5
1 F
‘ n N
HX 5.0 4.8 96 3,5 | 70 254
L 1
b ]
1 ! -
by | y )
H i i i - u
| ‘ ' = x
RE SO 149 98 | 4.7 | %4 30
END ' i | ] 7
BOX : H { ;
2 ! H p
i i -
T 10
. L -
SE o ARLIY SPOLM 9T = SHELAY TURK; SITE WOLE ND
D ou DENMIRGN] B % BITCHER] O & OYRRR Van e Mark D63

GP0 - 13234 Rev. Y82 (Form 10070 1)




PROIRCT

i JOE wo, SHEEY Mo, E»su TN
f BO RING LOG Somerset Railroad 14818 | 2 er2 | D63
[® 71
§:=‘§f§;§1?§: 3 | PENETRATION ! z i
E 5 H
!::;;E:‘; 3‘3 g: BLOWS » £z " NETES am:
PER- I 8l - . = gﬁ 2 WATER LEVELT,
Te €L Vel uw wElg [ . m;m-m;q 3 Qs VEICHIFTION AND TLASSIFrcAFION wRTEE KETtRN,
rdaiEaig ’E" iy - - ) £ |Exlt CMARASTER OF
- - I I R ! 2 g 3 CERH BRGNS, KTS.
P Elsigitin X3 A 3 4 £9 .
LAilEliaig L RN 4 ] - 34
NI 434.7
! i i ]
1 N = R
L [ | RO | % 1 B
lix 5.0/5.1 102 | 1.6 | 32 1 W
[ \ 471.7 a1 la
ED “
BOZ 7
3 -
i 4o NOTE:
i ; E Core barrel fused {» rock @ 42,0 fr,
; i ! 427.7 “1 Unable to vecrieve. Steel left in
i * - hole from 26.0-42.0 fr.
; J flole grouted to surface.
! . 3
P f 45
‘ [ 4
o ;
i [ "
! -
4
3
p
g
j 4
P :
h { 3
n : | P
i ! ; i
o !
] =
| o | >
| i
o .
I g .
| o | -
Lo E 3
| ; 1 ‘ ]
! | 3
i ; n ] =
o o ]
! | -
b i ; ]
; ' { i ;
i ; i i a4
| l { ! .
S A S s
He w MUY KROLM SY m SHKLEY TaRM; ure HWOLE M.
[ o« BEANISON; ® % FTCHER © = GYwER Van De Mark D63

GPD- 13234 - A Rev. 182 (Form 1007¢. 2)
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amgINEY 08 N, PErTOET lum.u wo.
BOR'NG LOG Somerser Railroad 14818 1 oo 3 1 D638
I!!Y( LS MR A ANBLE P ROM HANIE [BKANING
Yan Pe Mark N 1,160,674 E 468,453 w° -
BeGUN COMPLEPED [DRiLLEN G MAKE AND MODEL uﬁ;gdgf OvENNEROENiFT |} mpar (PN ?o‘!ts\i‘ggﬂ?n
10/26/81 10/28/81 1. Jensen/Empire CME 55 /6 1.5 99,8 101, 3
COME MECOVERY (FT ia) FONE NOKMES ML s Ki. mog;;umw GRDUNE Kb (FT.L| DRSTHIEL SHEUNG WATKE (P11 [oewr/ Ky, YOF @F Rooh {F7.]
96.45/97 ¥ 13 471,63 46%.6 59,2/410.4 3.5/4868,1
AAMPLE Hﬁiﬂu!t\v‘utiésfﬂ";g SABING LR o MR BEnL SR TR LOGGED By
- — €. F. Wall/D. Middletou
ae 03 Eily v | PENETRATION z
HIHMHHEERLY sLows » 22 waThs 0.
ry ¥ig HELE ut & gz iv WATER LEVEiLs.
1 |3olBlEla. 1 1 sigvarion | o | ou if DESCRIFTION ANG GLAKRIFIGATION WATEN FETURN,
35 < ; HH I I . . e £ 1853 ; shAmaTYER OF
Cya iy E, 3 lEa = bt - ] 22 BRI NG, EYE.
AT I R
-k ¥ " 53,6
i U=z 3"
RO % i Residbal Sodl Srilling with N¥
%58,1 - E - 4
S 1.57-30.77 GrumsBY PM. Spiic-tube core
wxle.s | sl 7a a - ¥ SANDSTONE with interhedded SHALE: *
i i * b dk. reddish brown to pale greesn,
N 1 v, hard {sandstone) te v. sefi {shale},
- fresh te severely weathered (sandstone)
5 - and severaly fc completely westhered
: {shale}. Sandstore ig fine grained
3 X and cross-bedded & Fossiliferous.
WX{2.0 1.8 99 15 4 yl
d 2 Severely o completely westhered
k — shale ® 2,.1-5.4.
] R Sandstone {s severely weathered @
] Y 1.5-2.1, 5.4-8,0, 11,0~186,5,
T 10 N Bedding separations with clay £111ing
Padker - or orange staiving @ &.5, 6.7, 7.4, B.l,
Tedt " 3 8.4, 8.9, 4.3, 10.1, 10,3, 10.7-16,5
§ #a m {braoken zome w/orange & black staio
NX (8.5 | 7.4 83 O ad s ot ] ing), 16.9, 5.1, 18,2, 26,3, 30.7.
. - Bed. sep. w/no stainiag & 21,9, 72,40,
am/vec - Vertical joints & &.2-8.6{rough
7 surface, sl. weath, stain), 9.2«%.§
15 - {rehealed to 9.4, tough surface
- wistaining to 9.%), 12,.8-14.01 {v,
- rough surface, smeven, no staimingl,
DI
NE 5.0 5.0 108 | 66 - - H .
-’ “ +
[EXD =
3
BaX o
5 iT 20 -
Packer E
Teat -
¥x|2.01.85 o3 | 8o | *° L i
4.3 % 10 - by
i/ BRC E f,
- g
1 H
25 . ¥
- &
¥X | 6.00 7.7 96 | 93 -
30
: Pagker 4380 ‘
\ Tedt _f | " " ] L 30.7'-59.3" POWER GLEN PM.
. ;‘ j #t N B SHALE, calcercous SANDSTONE & LIMESTONL
NX 110.0/10.9 100 78 1.4 x 1073 - 5 dk. teddish brown te white to mad. to
END I A= 10 4 dk
! ] . gray, v. havd te med, saft,
Bex t ! ; 7 fresh to mod, weathersd, fossiliferous
2 ! 4.6 35 - banded, fine grained te mierecrystallise,
BF v AFLIT BPAOH; FF » INELEY TUBED SITE HOLE RO
Do DAMMERAM, B ow FITERENT O % STMRR Van De Harz IR TS

GPD - 13234 Arv. UBZ [Form WOH70- 13




PRDERCTY Jom NO, WmEXY NT, MOLE WO,
BORlNG LOG Sowerset Railroad 148238 2 o« 3 D=634 1
s‘ 3
. ;E:Eé Siily ¢ | senETRATION % %
4 EEg b 3% 3 e g: BLOWS v | EE . morEy M .
SRR T I . bt 25 r waTE® LEvELs.
EINEIHR IR T . . M oz jaf s DESTRIFHION ANG TLASMEICATION WaATER ARTURR,
Lz ;5:-;: Wl EE° 24 - - bk E g?& i CHARACTER OF
F "R e - @ in GWEELING, BT,
BHHHHHIEREER IR ° 1 N
s ale 434,68
; RQD % -4 p| 3e77-59.3' POMER GLEN PM. {cont.):
i i cucasionally vugry,
; | Papgker ; B Bed, sep. @ 32.1, 37.5 {no stagn.}
| Sae Shpar 1. Takt o W vertical joiar € 37.2-37.5 (uneven,
! 7 . ; rough surface, orange stainiug),
1.5 x 1977 ]
! Parker -
I Test “ i -
! #g - -]
1.p x 1¢47° 1 j¥
M " N
cyfsec ~
NX 100/1¢.d 100 | 100 454 (8
| N
' : H
£ | .
80X | m
3 - -
E i 0
"
Packer wl
Tesk —= ; -
& g - |R] Interbedded SHALE, calareous SANDSTONE
7.4 x 10 4 V| LIMESTONE, banded.
o/ sec 1 N| Horizontal joints, except as noted:
4 32.6, 53.1, 353.7, 54.45, 54.85, 55.9%,
; St 9] 5.7, 57.5, 57.85, 58.0, 58.2, 58.5,
i o - 59,1, 57,55,
i & I0.G1 8.8 99 5 “ 57.47-587.35: veveical.
i . 58.2"»38,5": vertical,
= 57,18, 57.15«57.65, 58.Q, 59,3,
3
410.3 ] VAR
iy &0
Packer .
Tagt .| 4
#4 -
ERD 1.4 16-6 - 59.3°-68.7% WHIRLPOOL M.
o | sdx 1 SANDSTONE, whita to lighr gray, v. hard,
5 chises i o fresh to slightiy weathered, f,grafued,
1 ol
N 00.0§9.91 993 55 675 59,359,951 vertical joinc.
‘ 1 80,0-60,21 vertical joint.
. : N Horiz, joines: £2.4, 82.B, 63,8, 64.6,
| ! 3 | - 85,1, £7.65, 67,.1-6%.8: vertv, fract.,
i I 1 — TUREY
;‘ | [ 00,9 .
| - 4
v I i Packer - 70
I
Lo ; e . 66,7'-101,31' QUEENSTON FY,
oo | 31 4 [0 suaLE, red, fresh,
i ; l | Levn . % |
i ek Sbf&t 3, | Fldw : p| Boriz, joints: 69.0, 69.65, 69,7, £9.8,
S i 1y 71.7. 71.9, 72.0, 72,75, 73, 73.5, 73.7,
Pl | ] 73,85, 74,2, T4.3, 75.7,75.85, 7.1,
o ! 3946 1 2
45w LY EFHDON. $T = EMELAY TURE] e nELE o,
D on RNNISGNT B ow MITCHER] O w GTHEN Van De Mark b=-634

GED 13234 A Rew. VEZ Form 30070-23
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FROSEGY L EHEET MmO, MOLE RE,

4818
BORING LOG Somezset. Taiiroad ; er 3 | pen
»
T HEHE (¥ | PENETRATION z
P-4 Sy ; g v 8} 8. 0WS . ﬁ; NOTEX oM.
> ioiEoui g - L4 3;3 b WAYER LEVELS,
FENE I Y 52 B . “"“;:‘;""" # oz 1% BAICHINTION AND CLAREDR LAY ION WATER REFURN,
faifielw|®idlue e - “ - L ialx LHARALTER OF
fo s ; MEEE 2: i a o g §2 - DRLLING, ETE,
sTig|Elg e et o2 ) RS 5
Tleeieie * 394, 6
; ROD X Padk 7 R 68,7%-101,31" QUEBMETON PM {conr.}):
ng er ] U] Boriz joints (cont'd): 76,8, 80.5,
X a3t 7 ¥! Fracturad core & 77.7.
10,030, 101 61 | #2 o
ERD Zeto ~ 1y
BOX Flow 7
5 .
SG“‘
Packer .
Tegt | N (¥
3 - U
Ze10 h N Sreen seams 9 81,9-82.0, €7,3-87.8,
Flow 7 B8.2-88,4.
33-: L2 Commen mechanicsliy created horizontal
¥X 16,0010, 100 A . oints.
L 50
Packer ] 92.6«92,7: clay seam washed vut by
Tekt, B e coring.
END # = i1
EOX Zaro b U
& Flew ] N
NX7 9.8 9.6 98 81 g5 hy1
100 =
368, “
1 Boring reamed to
: ] 8" nowipal
i i}ﬂ)l 4 Boring completed po 101.3, Boring diameter o W01,
! EDX; T. (D, o= 101,37 - sempleted as observation well., See
7o N well completion reports for construciion
i - detsfis.
| .:
; .
X -
! "
i -
i o
; —
: 4
i i
; -
i z 1
A= ASLIT SMGEONT ST W gRELWY TURE] !?sw: HOLE wi,
Fov GRNMISON, * » SITCHEN; O « OTHER 9 Yan De Mark D 34

GPO- 13234 A Hev. VEE {(Foemn 1DG7G- 3



5 rAGIECT SO ND, L’aunxs "e, nWOLE WO,
BORING LOG | Somerset Rallroad 14818 S loer2 Db
b — - —— » )
EITE CONBDINAYES - anaq.g RGN AT, 0 AR
Yan De Mark M 1,161,713 E 468,448 40° -
Eaun TEamPLETED OW1L L EN ALy, maKE ANp wODEC THOLE BXE [OuENAYROREIT] ROTK FT.L TR, B AW
i ONMCMEE: iFTY
10723/81 110/23/81 J. Jensen/Empire | OE &3 KX/4 J 1.2 47,8 4B, T
ComK WROUERY (rein] ICARE BORE S MK EL T0s g8 casine lamayune e ieT. IIBIWHfIy SAGURD WATER (FT.  (DKATw;HL, PGP OF maow (FT)
{G6,1797.0 & 10 471,37 i 58,1 | 26,5/442.6 1,2/467.9
r:uu_t PIY T ﬁ!itsu'ﬂ' At.u IEARIMG LEFY 1N MOLES DA SLANGTH lwcggu a3 - h
j — . F, Wali
ls i 1 ol &
e .
if:‘i‘ié!si:fi ¥ | PENETRATION z
HHITHHERLY BLows AR | waves ow
i «1 iiﬁ i ;I ol : LLEVATION | o :; i ORSCHIPTION ANE CLASSIFICATION [ ::::: :::::t
- Ty 5:"3 e . . . i) k we |4 EMARACTER OF
5;;‘35\%:3;.;; Ig: * : ‘; £ g 3) naLLNG, TR,
HEIEE IR I S T B 3
€PN £il
L] t
: b i o | % 679 . 07~1.2" Residusl Soil
A T » A=A 1.27=37.6" GRINSEY TN,
P 1 V|  SANDSTONE with interbedded SHALE: Drilied yich WX
WX | 7.310.4 0 - N dk. rTeddish brown with lr. gray and A e cora
2.500080 96 Q ‘barrel to 48.7
; : | . ¥ e 1] * pale green wottling, v, hard (sand- £ "
+ t - N - ston) ko ¥, scft {shale), fresh te *
; i n B completaly weathered, fine grained Reamed with
o s4 [l & thin bedded, cross-bedding in 5-7/8 zoller-tock
; i - N wandsrones, occasionally fosgiliferount. bit to 47,7 ft.
i -]
M 5‘{35“'2 &4 9'75; 1 “ 2 Lost Teturn watey)
: | “ Numezous bedding separations with ar 3.7 fr,
; | 7 glighe gtaisning to 18.0 fr.
. | 1 L] Severaly to completely westhered
! i R R shale bads @ 2.0«2,2, 3.2-3.53, 4,858,
‘ o~ M 6,5«6.9, B,7=9.6, 12,1-43.7, 20.5-
I : - N 20.9.
WX 5.0)5.1) 102 o & “
~ 4 VYertical jelnts € 4,9-5.0 (no staio-
- ing), iU.311.& (curvilinear with
.y rough surface, orange & black staip-
o ing), il,9=12.% (no staining)
. u 22,5=-13.0 {rehealed), I7,3-27.8
4 R {slight orange staining) 35.6~37.1
15 - v {rough surface with orange staining).
NX | 5.0}6.9] 98 3.5 | 7 e o Modarate to savergly weatherad
: ‘ 3 4 sandatone § 14.5+1%.6, .
| * b Bedding seperarions wirh slight
5 staining @ 19,4, 19,9, 20.9, 22.5,
N - 234, 25.9, 27.%.
wd Ed
20 - 17 28.7 to 37.5: banded fine grained
- sandstone with thin shale inrerbeds,
RX 5,00 5.1 102 3.6 1 72 . Separationa € shele beds with mo
7 5 staining,
1 ; - Bedding iz predeminately horxizemtal,
: i -
T -
; ! d
H ) l 25
24 }5.9;5 o w00 l 3.7 1 74 B 3
] E 1 s e
; ‘ -
| ! ] E .
; i S
! | | ] =
AR b | 0 F
FE O 5.0°5.1 102 ] 4. | 82 -
P ; ! B 7
o o ..
| o ]
; | | h
Bee Bhee: 2, ! B i 44,1 48 " T
2% = SFLIT EROON] 4T 4 IMELRY TowE] s5TE HOLE NO
PDow BENNISUN, P e MITUNRN; O » QTREN ?an %e mrk n_éa
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MIAIECT 08 NG, ALY ¥0, MOLE WD,
BORING LOG — w202 | u
MEHEE ¥ | PENETRATION z
» : € 4% :
4 E e : 3‘ 3 2 8: BLOWS o 3‘% " ::::: t:vxns.
:f gﬁ § I ::z ;E ) ll.l{;:;’!eﬂ T gf i BEECHPTION ANE CL& KT ICATION :::::g::;u;:.
i‘ ai%ez . : 5: :: B : ; § §§ £ DI, ®TG,
EIEHHHEEI L N 5
“lgiiela $3%,.1.135
3 RGD Ed . R 1,2%37,6' GRIMSBY PM. (cont.)
“ G
M50 | 4.5 90 | 2.0 | 40 4 gl
. 431.5 - S 37,6"-48,7' POWER OLEN PM.
: i 8 SHALE with interbesdded limestone,
A - dolomite and calesreous ssndstone:
- 2 dk. reddisk brown to pale green to
40 p|  gvayish green to greenish gesy, v.
] e hard te v, soft, slightly to severely
NX 15,0i5.,1] 102 0.5 |} 1o B weathered,
o 9
ol © No ataining on mumerous horjgontal
-1 .| bedding bresks.
45 ] % Clay layer @ 40.%-40.68.
_ Vertical joines® 40,6~41,1 (rough
NX |5.004.71 94 1.1 |6z 4 surface,orange staining), 42,5«42,7
“ (uneven, ne gtaiuing).
YD 4 P
RO -
3 420 Z4 g, 7
o 1 Fottom of Boring € 48.7. g oLy resned To
xO% 35 ] Boring completed as cbmervasien well PERY; *
4 ] See well completion repory for R
4 details,
.
3
v - »
1 J 7
: 4
i ,
STE ALK N,
% ¥ BFLIT APDON; $T » EELEY !’Uﬂ“.ﬂ
BoW BEMHINOM. P o RITOHERD D ow DTWRNE Van De Mark Dbl

GPU- 13234 A Rev. VBZ (Farm 10070-2)




FEGIELT SO NO, SHMENT D, MOLE g,
BORING LOG Somerset Rallroad 14818 3 e 2 D65
YT COTND IMATRE ARG LN FROM SR, (KR MG
Van De Mark R 1,161,733 E 468,433 90° —
®EGum [EEMALETES  ONILLEN OMILE MAKE AND MO ROLE $ILK  OVERDUNDENIFr ] NocK {FY] TOTAL BUPTH
E HRTHES) £#T.)
10423781 1 10/2478Y I, Jensen/Empire ME 55 NX/6 2.5 58.0 80,5
3:_;.;‘;::9“\“ iv';":;'\:}7 lg:gm; WA NN SRS (EL wn‘%g; ;f:,asme =2 3-17 T3 t&.if?d[ﬂ&"ﬂl}lh. OGNS MATRS (FT.} BEPTH K], TOF GF ﬂa:;"ﬁ‘;“,rim
' s8/100 L& 1z 1 671,33 49,1 | 50,4/418,7 1.5/466.6
TAAMPLE HAMMEN WRISETF ALL [earma cu=in woix: Gin. L Ewstn LOBSED BY |
— j - C. F. ¥all
vs §§§J;I s v | PENETRATION z !
iflgiwi’gf‘g 5 BLOWS » | 22 : aTRY
JTwpie g S - 2% * ’ wAYER CEviRLs,
j« i ; <3 TFAIMIE T tutvaTion [ 4 a4 |n BEACHIFTION AHD CLASSIFIQATION ' WATER RRTON
Pizleln ORI NS R] . . T E ek ! CMARKCTER GF
i M ! ®iE 3 ¥ ; ’:* - » - s Y- ) PELLING, RTC.
cedpeiE iz Y |e= - & Q & g&
I H NI A T 2
(A EY 4591
1 RQD X :i‘ 0f.2.5'
d Residusl Sedl Drilled to 80.5
0666 4 fr with NX spiis-
f T RTTITTOE T CRIEY T cube core barreld
| ~ ] 4 U SAMDSTONE with interbedded SHALE: Reamed to 63,0
N¥ 3.0 ‘ 3.1 163 a 9 4 N dk. reddish brown with pale green ft with 5=7/8"
! : " 1 moeiling, v, hard to v, soft (shale),; roller-reck bit,
} Uy L fresh to completely weathared (shale)|
i N R Sandstome is fine grained, thin to
) § thick bedded, cross-bedded and
1 wxis.o 4.9 sg 0.s5 o 4 oecasionally foesiliferous,
" 2
- Completely to sevarely weathered
b shale beds @ 4.2-4.4, 7,37.4, 10.6-
07 |} 10.7, 12.2-13.1, 13,5-13.7, 14,1~
N R 14,2, 18.3-18.8, 21,6~22.1, 23,%-
- H] 24.2, 133,2-31,4,
NX 5,07 4,80 98 .78] 18 : Completely te severaly weathersd
-4 3 sandstone beds 8 15,0-17.8, 23.0-23.9
- Bedding sepavations coincident with
- weathered zones. In addivien,
END 15‘: bedding separationms 3.2, 19,5,
i . ﬂ Vertical joints @ 2.5~3.1, 4.5-5.3
1 (gurvilinear, rough surface, orange
whs.0 | 5.1 102 | 0.8 18 _ H staining), €.4-6,8, 7,4~7.7, 14.6~
- 13.0, (Tough surface, no staining),
. & 15,7-15,8, 17.8-18.8, 20.4-21.0
h (rough surface,no to slight staining}
20 24.2=24,7 {rough surface, slight
4 - staining), 26,8«27,2 {rough surface,
! 4 R black & orange staining}, 311.7-32.4
" 1Y {rehealed}, 33.4-33.6 (rough surface,
. 7] H ted. br. staining), 34.9-35.2
RK 5.0 4.9 9B 3.0} 82 : (rowgh surface, orange stainingl.
“ 5 35,9~37,1 {uneven, rough suriace,
! 1 bland orange staining), I7.3-38,2
i i 25 (curvilinear, rough surface, siight
; : .. ... stainingld.
! - R
; b I Joint @ 21.5 2 %0* (rough surface,
SERY S.1 102 ] 3.7 1 T4 4 stained).
i 1 s
i E .
; ) o
| | ‘; 30
END I s : )
w0 | 10
2 P : ¥ N
MK 5.0 f 4.8 98 2.4 52 P
1 : - b
Lo | TR TS
S5 = FALIT EFOONH; st & ENELRY TURE; (SITE HOLE KRG
B ow DEMNIEIM] # a FIYAMERT & » DTHEN Van l}ﬁ Mark B«GS

GED - 13054 Rev. VB2 (Farm W3070- 1
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BORI NG LOG R INCT FOW AT, SFEET Pely, (LTS 2 LN .
E i
Somarset Bailroad 14818 2oz | D-83 !
»
¥ %; : t PENETRATION z
E‘.E §: 4R e %; BLOWS - "g.s’: " nOtES GR: .
fralfiw 3 a: . - * g b} watER uLEvELd. |
z: :fu ; : 5": ‘QZ N . ‘*"é;’:?w“ § ﬁ; ; DESCHIPTION AN ThLikBEF FEATHIN WAYER METLUAN,
b z H ] o3 & ov
i: fri How ; ‘:’E : ; ; s w813 gi:::‘:nf:,‘!vn.
I IR ] 2 z 5 §§
$Ur8te 434,31
R{D 4
N 1 [ 2.5'-38,2' GRIMSBY PM. (cont.)
. R :
E U
¥X 5.0 | 5.1 102 2.3 1 48 -
* 430.9 s L T —
. b  38,2%-56.7° POWER GLEN FM,
4 8 SHALE with inrerbedded calearsous Hoderate loss of
E SAKDSTONE and LIMESTONE {calcarenite):] drilling water
45 greesish gray to lt. grey to di. from 38.2 ft.
) ";{ reddish brown, v, hard to med, scfr,
ol o slightly te mod, westhered. ROTE:
E aysnis
NX 5.C 5.0 100 | 2.6 52 J s B o
; . Vertical joint & 406.0«60.5 (3 joinze,
: in 7,6, because
. L g syrvilinesx, rough surfase, slighr of weak characrer
N gtaﬁﬁig:){. '_;&.'&-5&.6 {reugh surfacse, of rock perallel
45 Ef &taiming’. to bedding.
ERH - E Breaks {whether
‘5231 b o . from drilling or
™ B natursl] are
WX 5.0 | 5.0) 108 4.2 | 8 “: numerous in the
wf 14 F.G., however, no
b staining wvas
50.] evident.
el R ———
) U
RX 5.0 | 4.9 98 3.7 ] 74 - N
" 11
55
5312.4 " :* J 56,7'~50.5" WHIRLPOOL SANDSTUNE
- SANDSTONZ: pale greenish gray o white
B . » kS ) 4
BLh0 ) 5.2 ) 164 .3 30 E fine grained, v, hazd, fresh o sl.
] 14 westhered, with occasional shalse Sesmed o 7787
. partings, bedding locally contorted, diam, tu 61.0 fe,
TS 408.6 60,5 i
0% k i Bedding asparations uauslly ar shele
4 - partings 9 56.7, 57.1, 57,3, 57.3,
o $8.3, 58.8 £o 59.2 (no stainiog).
- Yertical jeints & 57.9-59.6 {unsven,
1 rough surface, black and crange
b gtaining), 39.8-60.5 {(umeven, rough
o surface, with black and orange
" gratiping and spors of brilliant green
. (5G6/%) mineralization).
. Boring completed te 60.3%.
- Poring compierted as observation well,
,. See well completion reports for
E details of well construction.
H £
H
! ;
BE o AFLIT SFRENL 3T v SHELEY TURK: sire HOLE M,
© " DEMNKINIM, % = BITCHER; O = QOTHER Van e Mark Dmg3

GPD-13234- A Reyv. 1/82 (Form 10070-2)



?oE’ﬂorA oF

'Bé:cmzz.s H D ROGEOOGC ﬂ‘DD‘? ATTRCmENT 7. 21 (cm’%”’ “‘"@

oF PANELEW|cz RTE ( Feb.'82)

rROIECY 108 NO, SHMEEY N0, HOLE WO,
. B ORl N G LOG Somerset Railroad 14818 lerl D-66
:'a »TE . COORDINATES ANGLE FROM RORIZ ISKARING
) Van De Matk ¥ 1,160,859  E 468,567 : 90° -
sEGUN COMPLETED [DRILLER DRILL MAKE AND MODRL n:;:’:g,l oveaaunpewn(rT.) mocx {*r.) TOTA(LFI;TPYH
10/26/81 110/27/81 J. Genovese/Expire CHE 4SB \X/5-7/8 11.0 24.5 35.'5
cong maucovERY (T %} CORNE BOIES SAMAMES (XL Tov‘g;":Almc GHOUND EL {FT.)|OEPIH/BL, CGADUND wWATERN (FTJ BEPTH/ RL. TOP OF MOCR {FT.) n
23.5/86 2 — 466,33 464, 4 25,6/438,.8 11.0/453.4
FAMPLE MAMMEN WEIGHT/FALL CABING LEFT IN MOLK: DIAJLENGTR LOGGED BY :
3 — — C. F. Wall
L8 NN
=7 o FIER ETH LT PENETRATION I
] N r 2 H s 13 H BLOWS L4 EE . nOTES OM:
— £3 ' e ° s § :1: 5 E eevation | 2 | 2o [ DESCRIFTION AND CLASSIFICATION e ::::::
E Feitls : £igc|vvu : : : (FT) £ E’E = CHRARACTER OF
i 3ol ivlela M H : ; ; H ze e oRILLING, ETC,
i B IHBHIER R RN 53
j&sjg'v L464.4
- 0'-11.0' .
Rep | 2 . Residual Soil " Drilling with NX
] split-tube core
- barrel to 35.5 ft.
b Reamed with 5-7/8
... _ roller-rock bit to)
- : 4 38.0 ft.
- 57 Installed 3" flush-
J joint casing to-
-3 ] 13.0 ft.
o . n
] U
: xx [3.8/2.3] 61 | o |o 1 F
. 3 . . 10 -
7 - 1l
o - 4 11.0"-31.7" GRIMSEY P,
453.4 b SAKDSTONE and interbedded SHALE:
“ i N dk. reddish brown to pale green,
S 3" CASTRG i X v. hard to med. hard (sds) and mod.
| 4 [R hard to v, soft (shale), fresh to
== b i) completely weathered, fossiliferous,
xx | 3.6]3.5] 97 2.0 | s6 1_5: N bznded, fine grained to microcrystallige.
— B
= ~ 2 Bed. Sep. €13.1,13.3, 13,4, 13.6, 16.9
-2 - = 17.4, 17.6, 17.7, 18.2, 20.0, 20.1,
- ] R 20.2, 31.1, 31.7 (weathering staining)
x
_ - K Vertical joints € 31.1-32.9 (rough
I ] surface, uneven, no staining), 34.3-
- . h 34.8 (uneven, rough surface, mo
- 20 ~ staining, 2 joints), 35.25-35.35
KX 00.0/7.7| 77 | 6.4 | 64 - (gray clay £illed).
- 25 3
1 ¥
5 . 1 R
= 20X ] 4
1 ]
.. 30 ~
- ¥ g.¢ 30,0, 101 4.0 | 40 ~ 31.7'-35.5" SEALE w/interbedded lime~ | Boring completed
- b stone & calcareous SANDSTONE: at 35.5 ft.
oz 432.7 ] L ! dk, reddish brown to grayish green, .
. - v. hard to med. hard, sl. to severely Cozpleted as
observation well.
. weathered, :
- ] : See well cozple-
3 4 . tim report for
. ; . ' donstruction
2 . 35 " dptatlc
. $5 = BFLIT SPOON: 3T = S=ELBY YuaK] si7c L28.9 HOLE NO,
D e CERNISON, ¢ » FITCHER] O » DTwER : ; ] S
- . N Van De !j'.ark - D-66

Gw:) 13234 Rev. VEZ {Form 10070 1)
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PROIECY o WO, AHENY NO, HOLE NO,
BORING LOG Sozerset Railroad 14818 i1 e 5 D-67
TR COORDINATES AMGLE PROM MONIZ, |BEARING
Van De Mark N 1,160,874 E 468,575 90° -
sECUN COMPLETED |ORILLER ORILL MAKE ANDG MODESL na;:;;)z ovampunpEN(rr)inccx {r1) rro*rni_g.-):'vn
10/25/81 | 10/26/81 M. Gaudy/Empire CME 458 NX/6 9.”5‘ 90,5 .
CORE MECOVERY {FT.w) COME BOXES saMmLES ILVGP‘?_;JCAN“B CAOUND KL {FT)|DAPTH/KL, CROUND WATEAR (FT) DEPTH/EL, TOP OF ROCK {FT.)
82.8/93 6 1 465,91 462.9 50.1/412.8 9.5/453.4
SAMPLE HAMMEN wEIGHT /P ALL CABING LEFY IN MOLE: PIA/LENGYHM LOGGEDBY:
140£/30" —_ J. €. Isham/S. Balone/D. Middleton
vel B3] 2le « | PENETRATION z
T IHMHIIEELE BLOWS 22 :
> e ] s|0 - u NOTES ON:
fu2leioidia jus L [ Qciw : wATER LEVELS,
e3]810iYigle: .3 eeevation | ¢ | Do i DESCRIPTION ARD CLASSIFICATION ATER WETURN
. : vi% H wz :8 R . . (FT) £ ofes 2 caamacTEN OF
;: » E LM i g: & '; ; = ;5 H oRILLING, KTC.
HHEHHER R 53
il 462.9
L 0'-9,5'
ss | 24m| 4m 7 3 3 4 B FILL, v. fine to coarse SAND, some Odor similar to
7 plastic (f111), some plastic silty methane during
:_ CLAY, trace gravel, soil sampling.
ss{24"4" | 10 4 51 5 i
5 -
ss | 24"5" | 10 2 4 6 -
ss | 24"| 4" | 35 7 {27] 8 3
S5 | 24" 120+ 47 70 $pO/o" 453.4 :
REC. | RQDz 10 4 9.5'-~32" GRIMSBY FM, SANDSTONE w/in-
1 PR terbedded SHALE, dark red-brown,
] g yellm.-—brown, and pale green, shale
' L is soft
KX p.5%1.0] 40 18 _" 1 Horiz., fractures: 13,95 (clay-filled)
NI [CASING g 14,4, 14,6 (clay filled), 15,42, 18.1
. - Fractures: 14.85(20°), 15.2(10"),
- R 15,8-16.3, 16.85-17.35, 17.8-18.3
T 15 T iU vertical, FeO stain,
h N Red-brown to light gray silty banded
NX B.0 L.85| 97 L4 Packer 4 fine-grained SS, weathered, med.
Tesk - 2 hard to hard, well indurated, comzon
#8 - shaly partings at 0° dip, otherwise
1.2V x 1(’6 ] irregular bedding, near horizontal,
; [P R - SS varies to med, grained 18,52'-
w/sec . '
N f.2%1.2% 100 86 4 RIn 18.68',
-1 £ 19.1"': 1/2" long lenticular storm
20: clasts, irregular bedding.
B R 18.5'-19.7': Thinly interbedded (0°)
. U gray v. f. sandy to silty shale.
XX b.9'/6.85 99 91 1 P
i 4
L 25
- Packer N 32.0 -46.4" POWER GLEN FN,
B Test i — Red-brn, laminated SEALE, ced. soft,
Bix $#7 k fresh to slightly weathered, hori-
3.7 x 10]° 7 zontal bedding.
ca/sec -1 R Thinly interbedded red-brovm to light
] U gray f. to med. SS and green-gray soff
30 B SHALE, SS is med. soft to med, hard,
194 E0,0 9.8% 9f 57 2 .. pod, well indurated; flame structures
E 5 _and boudin shaped lenses present,
430.9 i 3 ;: Beddiﬂg varies 0° to 5%.-:
-1 ‘__‘; i-lght red-brn. f. grn. SS, faint
1 ‘; H cross—bedding. :
En‘g 39 7 $ 3 - . .
B8 = BFLIT SP00N; SY & IHNELEY TusK; ITE A e MOLE MO, .-
D e LENRNILOR, P = PITCHER] O « OYwER - Van De )".Bl"k? D-67

GFO- 13234 Rev. LEZ

{Form 10070 1)




D » PERNISON, # « PITCRER ;. Q » OInEN

PROIKCY FI-1 3 T-N IHEKTY NO, MOLE NO.,
BORING LOG Somerset Railroad i " 14818 20 5 D-67
wzir
ve g:a : s ; : PENETRATION J‘Z)
> P wl? : ° o BLOWS -4 NOTES ON:
:: :i; 8 8 i oy ELEVATION t’ 23 : waTEs LEVELS,
< [ r > ! b4 o= it DESCRIPTION AND CLASSIFICATION WATER WETURN,
S M S N B Rl i : SHEAEE v
Tolpls|2lelT |ee] & - ] & |z% . xve.
silslzizlojs 1 ¥ - " " o
$Igy 427.9
. 27,9'-46,4' POWER GLEN FM, {cont.)
NX | See Sheet 1. . ~ | 30,1-30.45: red-brn., laminated SHALE,
RQD ! i nmed, soft, fresh to slightly weacbered}
i - «3.
Padker 4 (x| Selor.shenee tosilvercEra.Sdtaa:
- Test N U 30.45' - 3 o diam, calcite vugs.
96 Ls 7 N 30.8'-32,05': similar to 27.9' to 28.5
5.1 x 10 40 6 with thin inter/x-bedded SS.
] c3/sec 1 32,05'-32.5": dark steel-gray soft to
N |10.d9.68 97 49 - med. soft thin-bedded shale w/thin
END 1 lenses 1lt. brown to gray f. grained
ROX —- SS, bedding 0’-
2 T1 . 32,5-33.15': similar to 29.8'-30.1%.
- 33,15'-42.8': v, similar to 32.05'~
45 32.5', med. soft. Numerous thin
Padker 3 interbeds of 1lt. gray f.-grained S§S.
Tedt — le16.5 4 -1 Alternates thin-bedded (poker chips)
#5' ~ to massive to laminated; where massive
e varies to mudstone,
1.0 x 10-5 E .ﬁ Bedding 0° to 3°. SS lenses become
cz/sec N N thicker, more numerous with depth,
50 42,8'-46,4": Similar to above, but SS ———S;_Z——-
b 7 here predominated w/thin to med. interd
KX 10.09.9L 99 76 ] beds of dark steel gray shale &
- mudstone, locally soft, SS is 1t. gray
- f. grained, hard, locally massive,
7 fresh, v. well indurated, bedding
] varies 0° to 15°.
- 355 3 ' .
B 46,4 "61.0hiWﬁIff{LPOOL_mé
. v-vhite f. graine .
END iii:er__ ] n slatndsgtroaﬁe/qtztite., gv. hard, v. well
BOX Mt d indurated, massive but interbedded
3 6 - to 55.2' w/dk, steel gray shale de-
3.1 x 10 b scribed above, Below 55.2', cormon
cn/sec h R shaly laminae 1/32" thick.
B U
04 |y .
" 401,9 1
NX 10.02.75 98 | 72 4 |8] 61.0'-100" queEnsTON FM.
b 61,0'-61.4": Dark green-gray wmudstone,
- wassive, med, sofrt, fresg to slightly
- weathered, sharp upper contact,
T 63.48'-63.7": green shale interbed.
- ] 69.0-69.3: green shale interbed.
L 65 74,3-74,.4: green shale interbed.
Packer ]
Tegt —— - -
£3 E
p -6 b
3.7 x 10 e R 61,4'-100,0": dark red-brown shale and
y/sec B v silty shale, med., soft to med. hard,
N N fresh to slightly weathered, thin-
70.. bedded £ 0°, clayey zone 61.9'-62.15".
- g Intermittent thin green shale beds,
NX 10.019.55 96 86 1 79.2-80.05, 80.25-80.58, B3.31-83,73,
oo . ] B4.06-84.23, 93.85-93.95, 94.15-94.7, i
BOX o 97.4-97.5, S )
p ] :
See page X ] i
3£2.9 25 1
- y ) SITE . i - HOLE =0,
S8 w EPLIY BFrOOCM, 3T & SwRLBY TUSE] van De )‘,ark . D—67

GPD-13234- A Rev. 182 [Form10070-2) ~ 77
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BORING LOG

rROIECTY

Sorerset Railroad

jon mo,

14818 3

SHEET MO,

MOLE MO, .

D-67

or§

SAMBLER TYPFPR
AND DIAMETER
LENGYHM CORE RUN
CORE RECOVERY
BAMPLE BLOWSE
gt

SAMPLE N A_DVﬂNC_.
SAMPLE RACOVER

BLOWS

PENETRATION

NECOVERY

rancEnY cong
s e
IND &

IO e

ELEVATION

T1.)

387.9

DRPTH.PT |

UMIPIF D SOIL,
CLASSIFICATION

sAMPLE

DESCRIPTION AND CLASBIFICATION

NOTES OM:
WATER LEVELS,
WATER RETUNN,
CHARACTER OF
DRILLING, KTEC,

Ses

]

Sheet 2.,

NX [0.0{9.78{ 98

RQDZ
7
Test

#2

56

Test

END
50X

XX 10.0{8.70] 8

7 64

Packer

3.7[x 10]
cofsec

Packer

3.70x 10]
ck/sec

KX {3.6

38 48

END

50X B.O.H.

100.0'

362,9 -ing

80

85

90

95

eaaa b o b o b s o ey oa b es oo te s s by v db s et i

Z

EEE |

ety g b v v s b e g s b g

61.0"=100" WHIRLPOOL FM (cont.)

Boring completed to 100',

Boring completed as observation well.
See well complerion report for
construction details,

Fractures

18.4 0° mod, weath. irregular smooth.

18.43 0° tight thin gray clayey silt
coating.

18,52 0° weath. open 1/16", mustard-
yellow discoloration, smooth,

18.58-18.68: (4) 0° bedding plane
partings, weath., tight,
smooth, flat, 1/16" thick shal
layers @ partings.

18.74 0°, tight, hi. weath,, mustard=-
ylw, discoloration.

18.96 0°, open 1/16", hi,weath., gray
shaly coating.

19.02: 5°, tight, rough, hi. weath.

19.58: 0°, weath.,open 1/16"

19.7: ©0°, weath,,open > 1/16"

19,71-19.73: (3) 0°, weath., tight,
smooth.

21.27':5°, sli, weath., open 1/16", roy

23.15: 10°, fresh, tight, smooth.

26.03: 0°, fresh, closed, rough.

26.,0'-26,4': 90°, fresh, closed.

26,65': 50°, sli. weath., tight, smeoth

26.87: 40°, tight, weath., rough.

27.28: 20°, open £ 1/16", weath., rough

28,0: 5°, sli. weath., open 1/4", irreg

28,561 0°, fresh, tight to open 1/16".

28,78: 5°, tight, sli. weath,

29.10: 0°, weath,, open < 1/16",

29.17: 0°, weath., open 4 1/16",

29,.30: 0°, closed, sli, weath,

29.84: 20° tight, sli. weath,

29,84-30.2: 90°, fresh, closed.

30.0: 0°, clesed, fresh (zech. break),

30.2: 0°, sli, weath., open 1/16",

30.29: 0°, sii, weath., open 1/16" to 1

30.4: 10° weath., open < 1/16",

30.52: 50°, weath., open 1/16" to 1/4".

30.52-30.9: 90°, open < 1/16", calcite

coated, sli, weath.

30.9: 0°,

31.0: 35°,

31.17:

31.32:

32.04:

fresh, swooth, spun core.
tight, fresh, smooth,
15°, tight, fresh, smooth.

5°, open 1/16"-1/4", fresh, swmod
0°, fresh, tight to open 1/16",
smooth,

0° fresh, tight to open 1/16",
swooth.

0°, fresh, tight to open 1/16"
smooth.

32.57: 5°, fresh, tight, swmooth.

33.09: 0°, fresh, closed, smooth.
33.24: 5° vight, thin weath. calcite.
33.44: 0°, fresh, closed, smooth.
33.68: 0°, fresh, open 1/16-1/4, swootH

32.15:

32,27:

gh

ular

Driller reports
he left 1.9' of
core in hole on
last run of hole,

/4",

Boring reamed to
6" dizmeter
following coring.

th.
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BORING LOG
Somerset Railroad © 14818 4or 5 D-67
%,z T",
wel¥i2|F » 3 PENETRATION z
S w z] IHHIEEH °
IR IHEI R BLOWS . |28
telgixiolold 1V S Qaq ¥ nOTES OM:
HAE I L B -8 sLEvaTion| 4 el i wWATER LEVELS,
¥ Sle [ 4 : :: =8 : . {Fr.) : ek s PEICRIPTION AND CLASSIPICATION WATER RETYURN,
; ° . H Wl ols Juy - ; ; L Tt s CHARACYER OF
28l elife H tr |4 4 £ ) 55 ) DRILLING, ETC,
HEHHHERA R 5
s “4ie

oo a o v e bs v a s ba e g b g e b e d e e e e e baaa g b g e Ceapa b s vt e g e d s v e e s b iaag

34,07
34,410
34,542
35.1:

35,23:
35,84:
36.,16¢
36,522

[
o
o,
o)
o
0",
0°.
0°.

*

fresh,
fresh,
fresh,

Ewrmn o’
aTTS,

fresh,
fresh,
fresh,
fresh,

tight, smooth,
tight, smooth.

open 1/16", smooth.
closed, smooth.
tight, irregular,
tight, smooth,

open 1/16", swmooth.
open 1/16".

Dnless othervise noted, the following
:fractures dip 0° to 5% & sre tight
to open 1/16":

36.9, 37.1, 37.25, 37.55,
38,15, 38.3, 38.5, 38.85,

39,0, 39.15, 39.63, 39.7, 39.9, 40.27,

40.4, 40,95, 41,4, 41,47, 41.6, 41.9,
42,13: 0°, 1/4" clay and shale frag's.

42,33, 42,53,

42,6: 1/2" shale frag's., 0°.

42,85, 43,82, 44,0, 44,35, 44.5,
45,35, 45.9, 47,65, 47.93.

47.93 to 4B8.88: 90°, tight, ylw.
weathering, 48,88, 48.95, 49.10, 49.7
50.23, 51,14, 51.52, 52.5, 52.8, 52,88,
53,07,

53.1-53.4: 90°, closed.

53,25, 53.55, 53,67, 54,20, 54,78,
54,8, 55.14,

55.34: < 1/4" clay & shale frag's., (
55.98, 56.32,

36.62, 36.8,
37.8, 37.95,

=3
i3S .
- si1TE T A
33 = IFLIT $POON. BT = SmKLEY YUBE; van De Mark nOLK mO,
o De dar o .
0 e DENNIIOm; F o PITCHER] O = OTHEN R A D67

GFD-13234- A Rev. 122 {Form 10070-2)
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ORING LOG

(o)

rROIRCT

Somerset Railroad . 14818 5

08 MO, BHEEY MO, “OLE MO,

or 5 D67

PENETRATION
BLOWS

CAMPLER TYPE
AND DIAMKTRN
SAMPLE BLOWS
1opett
PERCENT CONRN
NECOVERY

SAMPLER ADVAMNCY
157 &
mo e
mow

LENOGYM CORK MUN
SAMPMLE RRCOVER
CONRGE RRCOVERY

ELEVATION

{FT.)

ORPTH.PT
UNIFIED SO
CLASSIFICATION

SAMPLE

PESCRIPYION ANMD CLABSIPICATION

NOTRS ON:

WATER LEVELS,
WATEN RETURMN,
CHARACTER ©F.-
PRAILLING, ETC.

s d o braaade s e e a o s a et e e s b a o st b e et e g b e b v e bear o b daagg

Unless noted otherwise, all fractures
listed below are near horizontal, tight]
and fresh,

56.55, 57.3, 57.55, 58.06, 58.1, 60.1,
61.0, 61.23, 61.3 (crushed zone from

coring to 61.4), 61,54, 61.9,

62.12: 0°, 2" zone of clay & weathered
shale, 62,45, 62,74,

62.83 to 62.92: 0°, crushed zone from
drilling,

63.14: 20°, tight,

63.19-63.3: crushed from coring, 63.48.
64.1: 20°, righe. :
64.48: 30°, tight.

64,.89: 10°, tight, shale partings.
65.21: 0°, 1/2" clay seam.

65.68: irregular fract., w/crushed frag
65.9, 66.07, 66.5, 67.02, 67.07,
67.07-67.17 ~ zone of crushed frag's.
from coring

67.65, 67.7, 67.73,

68.02 - zone of crushed core 1/4™ thick]
68.45, 68.52, 69,3, 74,62 (mechanical),

75,05, 75.58, 76.44,

76.6: 40°, fresh, poor fit.

76,72, 77.3, 77.53, 77.61, 77.7, 77.86,
77.99, 78,12, 78.32, 78.33, 78.45,
78.58, 78,81.

78,96: 45°, fresh, poor fit.

79.1: 30°, fresh.

79.25-79.3: 1/2" zone of crushed core.
79.49: 50°, fresh, .

79.78, 79.92, B1.15, 81.54, 82,32,
82.63, 84.23, BL.25, 84,43, B4.52,
84.65, B4.86, 85.1, 85.21, 85.28,
85.41, 85.51, 86.1, B7.64, 87.76,

87.99,

BB8,27: 40°, tight,

88,52, B88.68, 89.31, 89.5,

89,45: 30°, tight,

90.4: 0°, crushed core, poor fit,
90.63: 20°, tight,

91.2: 15°, tight,

91.8, 91.95, 92.1, 92,13, 92.79,

92.94, 93,05, 94,11,

n

3% « £FLIT SPOON; ST & FNKLEY TuRE;
D % CENMILON; P = FITCHRER, O « OTmER

SIYE

Van De Mark

HOLK %O, :
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sROIRCY IDE D, IMEET NO, MOLE WO,
B O Rl N G LOG Somerset Railroad 14818 ler 2 D-6BA
are COORDINATRS ANGLE FRAOM WOMIX, (BEaANING
Van De Mark N 1,160,838 E 468,555 90* —_—
rECUN COMPLETRD ORILLER DMILL MAKE AND MODEL HOLE SITE |OVERSUND RN ([*T ) ja0CK [FY.) [TOTALODRPYS
(INCHES) (FT)
10/24/81 |10/26/81 S. Gaudy/Expire QL 45B NX/3 10.0 44,2 54,2
coag mtcovenry (rv a} COME BOXES [ SAMALES KL, vor‘g;JCAuns GROUND RL.{FT.})/CEPTH/ /B GROUND WATRA (FT.) DEPFIR KL, TOF OF mOCK (FT.) .
39.8/97- 3 ‘ 7 467,55 465.2 47,4/417,.8 10.0/455.2

L Jr——
I9AMPLE MAMMER wWRIGHT/FALL

CASING LEFT IN MOLE: PIA /LERNOTR

LOGGED BY !

13234 Rev. 182 [Fe:m10270-1)

j‘ 1408 /30" _— J. C. Ishan/C. F, ¥all
5.,%2}%!31; » » | PENETRATION z
l::!:!l;) : : g: BLOWS > "E",,Q_ NOTESE ON:
P 2ielBlgld jvQ LI "3 L1 wATER LEvVELS,
PR 1 < 8" vl ® o ELEVATION - cg e DESCRIFTION AND CLASSIFICATION WATEN RETURN,
:E (3 z;‘ : 5:‘ =3 . . . rFT.) k E'; 1 CHARACTER OF
.‘;=. :iv{: . ; Ve HY - . H ) DRILLING, KTYC.
cxldifibiere lat®l & 2] ¢ £3
LI !l.g! 8 e [ - M - v
s i leeiond | 3rd ! 4th | 465.2
ss ‘ ] 0.0'-10.0' Fil
\ , - 1 . . 1. ”"
2"2.0'2.0410 1 3 4 6 b Dk. reddish brown, mixture of gravel, 8 sixc iur:aii d
] clay & black plastic industrial waste, | ©25108 installe
ss - 2 ;; 553 gepth of
22,0 015 3 2 2 3 4 . te
- ] Water used as a
ss 5: 3 drilling fluid.
2"2.01.0') 6 2 3 2 | & : B
$s . 4
2'12.0%15%58 40 | 10 41 117 ]
Ss 9 5
22.0" 143 57 | 42 53 1 90 h
455,2 - 10+ | i Top of weathered rock.
ss . o 6
2'11.3% 1501 23 50 [LO0/4 B =
10'Y fuger 4 -
se].57 © 10476 1 [ _Top of uweathered zock, _ _ _ _
RQD 2 .. R| 10.0'-29.0' GRIMSBY ¥M.
NX {3,413.4] 100 32 - U] Bznded & mottled dark reddish brown &
b N| pale green interbedded hard sandstone
15: 1 & soft shale,
B Borizontal fractures: 13.7, 13.75,
- N 13.8, 14.15, 14,25, 14.5, 14,55, 14.8,
- y| soze with FeO stains, .
XY {1.6}1.6{ 100 36 N _??: Fracture zone 15,1-15.35,
i Vertical fracture 15,7-16.4.
. Horizontal fractures: 16.45, 16.5,
-1 R 16.6, 16.9, 17.5, 17.6, 17,7, 17.75,
204 ol 18.7, 18.8, 18.85, 19.3, 20.05, 20.3,
N . 20,4, some with FeQ stains,
W 1Ee.417.3 87 53 . Vertical fracture 18.85-19.3, FeO,
- 3 Horizontal frac. 20.55, 20.65, 21.2-
= 21.4, 21,9-22.0, 21.3, 22.15, 22.6,
] 23,0, 23.4, 23.75.
. Vert. frac., 20,65-21,2.
25- Bzsal GRIMSBY FM, 21,.45-29.0.
B { Eorizontal fractures: 26.95, 27.05.
n R Shale bed 25-28.25,
:J U
20 436.2 4 o “F‘ 2.0'-52.4" POWER GLEN FH. ]
50 4 30: 4 tznded & mottled dark reddish brown,
i pale green § gray, Interbedded sand-
- stone and shale, 30° fracture at 33.5,
91 58 - Herizental fractures: 30.7, 31.1, 31.5
B to 32,2, 32.05,-33.0, 33.35, 34.05, i
i .75, FE- .
. = 57 :
4302 15 ] 3 E . ;
B8 % BRLIT BFCON;: T = 3wEKLEY TusK: AL E 7 1 HOLE NO,
O CEmmISON; F = STCHER O = OYnem Yzn De Mark ?:‘:' ; D68 A
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Boring completed as observation well,

See well completion report for
construction details,

rROIRCY Ioe N0, BHEEY MO, “OLE NO,
BORING LOG Somerset Railroad 14818 207 2 D~-68A
vel¥3lzz]e « | PENETRATION z
:: ;' ; ; g :: BLOWS * gg NOTES OMN:
PElgiefuloig Ve v 12« ¥
£ 3 [ vl %y eixvavion]| 4 cid WATER LEVELS,
HEINE : M EES . (rr.) 3z or s DESCRIPTION AND CLABSIPICATION WATER RETUNN,
solblz|ul=] |y S . - " £ % : cuaAmACTER OF
IR HE g: |4 e e H §" . DRILLING, ETC.
Szlazla|sle ity 2 H H g3
NEHE 430,2 ©
s Jia .
RQD 4 R 29.0"52.‘0' POWER GLEN FM, (cont.)
p| Vert. joints 30.4-30.9, 31.4-31,8,
X |s.ols.0] 110 18 x| 32.3-32.5, 34,9-35,5,
1 35.5-52.4: interbedded LS, SH, cale.
5] SS, med. soft to med. hard, med. to
dark gray, slightly to moderately
weathered,
60 —
R| Horiz. joints: 36.5, 3%.4.
u| Vert. joints: 37.9-38.1, 39.8-40.0,
NX 5.0(4.7| 96 | 36 N| 51.2-51.4.
6
= 53 H
2 R
U o
KX }4.4]4.95] 113 85 N
; —:gZ-
50 R
u
NX | 5.0;{5.0 | 100 69 N
£12.8 - gll 52.47-54,2' VHIRLPOOL PM,
- SANDSTONE, lt, gray to white, very hard
411.0 fresh to sli. weath., £. grained, occ.
TND o shale partings. Vert, fract.: 52,8~
30X 55 \ 53.1, 53.3-54.0. Boring reamed to|
3 Bottom of boring: 54.2 ft,

6" diam. to
58,0,

B3 % BPLIT $rOO0M] BT = SnKLKY TLNE],

.

D v DEAmILON, P e PITCHER, O = OTHER ,

s1Te
Van Te Mark

HOLK NO,

D-68A

GPD- 13234 A Fev. 182 (Form 10070-2)



PROIECT W0 no, SMEET NO, "OLE MO,
BOR'NG LOG Somerset Railroad 14818 107 D-69
';‘_,‘. . COORDINATYES ARG LE I'.-nu HORIZ, IDBARINS
¥orten N 1,160,836  E 468,501 . 90 -
sETCuUN COMPLETET [DRICLEM PRILL MAKE AND MODEL —::'4?:':1’-_:;)' evensuscesiy)inock (7T “".(‘;33"-
10/28/81 | 10/28/81 3. Genovese /Ezpire CME 45SB 6 12.7 3.7 16,4
CCARE WECOVERY (¥ Y.0%) ComE SOXES sammEs (KL TOR QT LAVING  jemoune EL(FT.) ! DRPTM/EL. CROUND WATER (FT.) |oRPTH/EL. TOP OF NOCR (FT.)
3.7/74 1 1 466,11 464 ,4 5.8/458.6 12,7/451.7 —
h_-—un.( MAMMER WRIGHT/PFALL CASING LEFT IN MOLED DIA [LENSTH LOGGED BY ¢
140#/30" — C. P, Wall
NI 1 | PENETRATION g
- ™ oM
EE ; - 83: 3 3: BLOWS : ‘é.&. . :?n-: \.:VILI.
IR enevation | & [ Fo [{ DESCRIFTION AND CLASSIFICATION wATER waTURN.
HNMEHIER I I wry LB fEE niime, xre.
Lo -Esi'n Uy H - - = Ly le Line, .
 HEBHHELE AR R R AR 53
LS R N B AN R T T 0
»
" - 0'-12.7"
2 2 lo.6l 12 6 7 |s/4 e 1] ¥i11: tan to br. te bl, to creme silty Drilling with 5"
§s * ] CLAY and clayey SAND and plastic, wmetal{ ID hollow-stenm
N | fibers, loose to med. denmse to v. augers to 11.4
4 2 dense, wet, tr, gravel, occasional
Ss{ 2 0.9 10 2 3 4 orange staining. Drilling with
B - NX split-tube core
5_' 3 barrel to 16,4'.
ssl 2007 8 | 6 |4 lar2 i AV
1 i
ss| 2 0 12 5 2 10/12 - Reaming w/5-7/8
3 1 roller-rock bit teo
i b 18.0'.
ss| 2 {0.9| 52 50 37 |15/30 - e
10 - - "
. i 12.7'-16.4" GRIMSBY FM.
SS |1.410.7) 70 |14 | 24 46/.4 1P| [saDSTONE w/interbedded SHALE:
- 7] | dk. reddish brown to pale greenm, v.
7 hard to med. hard to soft, sl. to
RDQ 1 2 431.7 " :} cozmpletely weathered, fine-grained.
KX [5.013.7} 74 o 10 4 F| Bed. sep. € 13.2 (clay), 13.7 (sl.
15 : q{ orange stain.), 13,9 (tr. clay), 14.1
N (0.01 clay), 14.3 (0.01 clay), 14.5
448.0" . (blueish-yellowish green clay 0.05'
= thick), 14.9 (0.04' same as € 14.5)
. 16.0-16.1 (shale bed w/yellowv-green
7 clay coating),
N Vertical joint € 12.8-13.2 (rough
- surface, v, sl, orange staining),
20 1 14.9-15.0 (rough surface, no stairing).
] Bottom of boring € 16,4 ft, Boering
7 cocpleted as observation well
i See well completion report for
] construction details,
- ,ﬂf ‘ g o ROLEND, ... .. -
B e e i ERREE Norton B Deb9 e .

GPD- 13232 Rev. VB2 [Form 10070-1)
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rFROIECT e NO, AHERTY NO, “OLE NO.

B O Rl N G LOG Sowmerset Railroad 14818 1 °" 1 D~70

—rE cooRpDINATES ANGLE FROM WORIZ, Jeganine
Yorton N 1,160,737 E 468,896 90°* —
eEGUN COMPLETED |DMiLLER CNILL MAKE AND MODKL ug;:.:g,l ovarsumpen{rrjinccw {rv) '\'DT.(LF‘prsrvu
10/28/81 110/29/81 Expire CME 45B 6 14,0 5.0 le.0 |
comng -xccvi-v "y_l\) COME BOXES SAMMES |EL vc-“c:;":nsmc GROUND KL {FT.)|OxrTH/ /Ry, e-Puwc waTRN (FT.) OEPTM/RL, TOP OF mOCK (FTY
:1-3.9/78 1 7 468,10 66,3 6.7/459.6 14/452,3

SAMPLE MAMMER WRIGHT/FALL CASING LEFT 1M MOLE: DIA, JLENSYN LOGGED BY:

— C. F, Wall/D. Middleton
welYBlEzle w | PENETRATION z
sulilFingis s 48 .
rri Siwl2} ° ] BLOWS - b3 rOTES OM:
rxi2ig}® : < v L3 Qe |w wATER LEVELS
c3{810 "‘u s: .3 ELEVATION | 2 N DESCRIFTION AND CLASSIFICATION WATER RETURN
LI : v : 4 5.‘ =° . (rv.) £ Eg 4 CmARACTER OF
§° X b . : ; :.‘,’ s b3 x [ oeiLLING, ETC.
HHHHHER MR 52
3 b 466.3
2" k 0'-14"
. 0 1 3 {7/4 1 1
5§} 210.7 1 / T Fill: dk. reddish brown, loose, moist, |Drilling with
N | V. fine clayey SAND and plastic, metal,|5" ID hollow-stem
ss| 2]0.2) 6 3 |3 |3/4 . 2| carbon rods, tr. med. sand avgers to 6.9 ft.
SS{ 2 {1.0; 40 5 10 |30/40 5= 3
SS|0.910.1} - 20 D00/H — 7 4]
ss|2.0/0.8] 8 & | & |ar7 1 |5
10 L
ss|2.0{0.9] 29 17 | 15 [14/70 1 s
ss|1.5l0.9] 79 | 19| 29 | s0 1 Y top of rock. Rezm with 6"
452,3 - - |+J 14.07-19.07 GKIXMSBEY IH. roller rock bit to
RQD . Dark red-brown to pale green, fresh to (19.4'.
1.05 ]5: R| severely weathered, fine grained to ’
21% R U}l microcrystalline, interbedded SANDSTONE]:
¥X b.0'}3.9] 78 - NI SILTSTONE, and SHALE, shale cozpletely
- weathered to clay. .
. g 7 1
447,3 -
N Bottom of boring ¢ 19.0.
20 -
- Boring completed as observation well.
] See well corcpletion reports for
. construction details,
25 4
30 ~

% » BPLIT $POON;

© = DEWNISON; P =

8T @ IHELEY TuSK]

PITCHER, O » OTmER

SITE

* Norton

HOLE NO,

GPo- 13234 Fev. 1E2 (Form 100704 1)



APPENDIX B

GROUND WATER OBSERVATION WELL REPORTS

WELLS D-7 AND D-49 THROUGH D-70



13865 11/81

AETE b

GROUND WATER OBSERVATION WELL REPORT

proJECT _ Somerset Railroad Page _ 23 of 23
LOCATION _ Danielewicz Route - Sta. 514810 well No. D-7

Date Completed 9/25/81 Original Depth 46.6 Aquifer Whirlpool-
Inspected By C. F. Wall Date _.2/25/8] | Power Glen
Checked By D. L. Middleton Date _ 1/20/82 Elev. interva, 428.7-413.
NOTE: December 15, 1981, Dry Hole

Ground
Elevation

RV AN

Grimsby=-Power
Glen Contact
438.8

&

Power Glen-
Whirlpool Contact
417.0

and  Waler lLevel

JTHIN

l!

Stratigraphy

!
L

T 14
T

Generalized

Siail

Elevation of top of surface casing /
riser pipe.

Heigth of top of surface casing/ riser
pipe dabove aground surfgce

Depth of surfece seal below ground
surface

Type of surface seal: Cement
Bentonite

: f foce casing. ‘

S e, Steel with

Type of surface cosing:
Tocking cap

Depth of surface casing below ground

L. D. of riser pipe.

Type of riser pipe: Schedule 40
PYC

Diameter of borehole
Depth of borehole

Type of backfill; Bentonite-cement grout

Etev./depth top of %eal,_

Type of seal:__Bentonite
Elev./depth bottom of seal
Type of sond pack. 2-Q Sand
Depth of top of sand pack.

. Eley. /depth top of screened section.

Type of screened section: Sch 40 PVC

Discribe openings.0.010" machine
slot-horizontal slot

LD . of screened sechion

Elev /depth bottom of screened section.

Length of blank section.

Eiev. / depth bottom of plugged blank
section.

Eiev, / depth bottom of sand column

Type of backfill below observation
pipe Natural Gravel

Eiley /depth of hole

460.5/460.4

2.4'/2.3

2.5"

A ——————S_remeeeveere—.

3.75"7
46.6"

429.2/28.5°

427.8/30.3"

30.3°

422.3/35.8"

2“

413.1/45.¢'
0.3

412.8/45.3"
411.5/46.6°

411.5/46.6"

:

§

i

F 8§ 1 8 !

L



GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad - Van De Mark Poge 1 of 23
LOCATION __N1,161,003 E468.422 well No. D-49
Dote Compieted ... 10/30/81 Original Depth 358’ Aquifer Fower Glen
inspected By Do L. Middleton __  Dare 10/30/81 Whirlpool Contact
Checked By Dote Elev. Intervol 408.45-428.
Elevaotion of top of surface casing /
riser pipe. 461.95/461.9
Heigth of top of surface casing/ riser _
Ground pipe above ground surface 22215
Eievation 459. Deorh of ‘ | bel g
enth of suricLe seg SI1OW Qroun
TR, surface _—....._....,2?'5"
Type of surfoce seogl:__ Cement
Grimsby~Power . :
Glen Contact LD of surface casing. ] e
437,15 Type of surface casing:_ Cast irom
£22.1 5= with lock cap
) ¥
Depth of surfuce casing below ground 3

Power Glan-
Whirlpool Contact
414.65

Generalized Straligrophy and Woler Level

i. D. of riser pipe.

Type of riser pipe:_och 40 PVC
. Diameter of borehole
Depth of borehgle
Cement

Type of bockfill;

Elev./depth top of seol.
Type of seal. Bentonite
Eley. fdepth bottom of seail

T
T

Depth of top of sand pock.

Eilev. 7depth top of screened section.

T
MHHY

Type of screened section:Sch 40 PVC

Describe openings.0-010" machine
wblor = horizontal slot

LD. of streened section.

Elev./depth bottom of screened section.

Length of blank section.

Elev, / depth bottom of piugged biank
section,
Eiev. /depth bottom of sand column.

Type of boackfill below observation

pipe.
Etev Zdepth of hole,

6!!
51.3'

432.3/27,5"

x

428.8/31°

Type of sond pack.Q-02 {fine to med. sand)

31

e T

418.8/41.0°

2!!

409.5/50,3"
1?

408.5/51.3"
408.5/51.3"

408.5751.3"




GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad ~ Van De Mark Poge 2 of 23
Date Completeg  10/23/81 Original Depth __31.0° Aquifer _Whirlpool -
inspected By _D. L. Middleton Dote 10/23/81 Queenston Contact
Checked By Date {ZLev. Intervgl369.8-410.3
:
Elevation of top of surface casing /
riser pipe. 462.9/462.69
Heigth of top of surfoce cosing/ riser
Ground pipe above ground surfuce M
Elevation 460.8 Septh of ‘
X7 SRS epth of surface seal below ground
\!"T\\W D sur face 46.10
Grimsby-Power Type of surface seol:__ Cement
Glen Contact . .
438.0 ) in
1.D. of surfoce casing c S S
Type of surface cosing: ast
416.6 'E“ iron with lock cap
3?
Depth of surface casing below ground e r——
a . 2}!
1.D. of riser pipe. S,
Type of riser pipe: Sch 40 PVC
E Diometer of borehol 6"
ometer of borehoie
2 [ Power Glen-Whirl- “ D‘ th of borehol 91.0"
; pool Qontact 414.9 epth ot borehoie *
g «— Type of backfiti,____Coment
. Elev./depth top of seal. 414.7/46.10"
g +———— Type of seal: Bentonite : )
Elev./depih bottom of seal. 410.3/50.5"
% _— Type o'f soand pack Q-OE (fine to med. Sand}
® Tagsl Depth of top of sand pack. 410.3/50.5"'
= —
= — Elev. /depth top of screened section. 402/58.8"
= — Type of screened section:_Sg¢h 40 PVC
T Describe openings_0.010" machbine
= Queenston-Whirlpool F— slot =~ horizomtal slot
@ | Contact 404.3 s : "
L up LD. of screened section, —
o =
g il J% Elev./depth bottom of screened section. 373.2/87:6"
@ ¥
@ q_____ Length of blank section. S
Elev. /7 depth bottom of plugged blank
Bzt (4 = o7 5P plugs 372.2/88.6"
L
¢-— Elev./depth bottom of sand column, 372.2/88.6"
P Type of backfill below observation
pipe. Cuttings
¢ Elev /depth of hole. . 369.8/91.0°




GROUND WATER OBSERVATION WELL REPORT

Generolized Stratigraphy ond Water Level

Grimsby~Power

Glen Contact 43B8.0

JTHIL

Ii

HHY

Type of bockfill;

Eiev./depth top of seal
Type of seal: Bentonite

Eiev./depth bottom of sect,
Type of sand pack. Q=02 (fine to med,

Depth of top of sond pack.

Eiev. /depth top of screened section.
Type of screened section: S¢h 40 PVC

Dascribe openings_0.010 machine slot=

horizontal slot

1.D. of screened section.

Eley /depth bottom of screened section.

Length of blonk section.

Elev. /depth bottom of plugged blank
section

Etlev. /depth bottom of sand column,

Type of backfill below observation
pipe. Cuttings

Eiev. /depth of hoie

PROJECT Somerset Railroad - Van De Mark Page of 23
LOCATION N1,161,001 E468,399 weli No. D=51
Dote Compieted 10/27/81 Origina! Deptn __43.3" Aquiter _ Grimsby/
inspected By _RB. L. Blodnikar Date 10/27/81 Power Glen Contact
{hecked By Date Elev. Interva 416.2%&5@,??
Elevotion of top of surface casing /
riser pipe. 462/461,77"
Heigth of top of surface casing/ riser _y _
Ground pipe above ground surface 2.5'/2.27
AL Depth of face seal below ground
< surfa
N/ surface 1.7
Type of surface seal:__ Cement
I D of surface cosing. ar
Type of surface casing: _ C3ST
442.6 2L iron with lock cap i
Depth of surface casing below ground 3
l 1.D. of riser pipe. 2"
* Type of riser pipe:__Sch 40 PVC
i . Diameter of borehole 6"
[ Depth of borehoie 41!
Cement

447.75/11.738"¢

444.,75/14.75"

sand}
14.75°

437.22/22,28"°

21!
419.5/40"
1‘

418.5741"

418.5/41°




GROUND WATER OBSERVATION WELL REPORT

PROJECT _ Somerset Railroad - Van De Mark Page 4 of 23
LOCATION N1,160,634 E468, 308 well No. D32

Date Completed 10/25/81 Original Depth _ 30.2" Aquifer _Whirlpool-
inspected By D. L. Middleton Date 10/25/81 Queenston Contact
Checked By Date g Elev. intervg 376.3-405.5

Ground
Elevation

Grimsby~-Power
Glen Contact
433.9

411.0 52_,

Poseer Glen-Whirl
pool Contract 411.9

Whirlpool-
Quuenston Contact
400.9

Generalized Siratigraphy and Water Level

Iy

i
i ‘(!

t

N

Elevation of top of surface casing /
riser pipe.

Heigth of top of surface casing/ riser
pipe above ground surface

Depth of surface seal below ground
syrfoce

Type of surface seal: Cement

| LD of surface casing.

Type of surfoce casing: Cast

iron with lock cap

Depth of surface casing below ground

I.D. of riser pipe.

Type of riser pipe:_. SSH 40 PVC

Diometer of boarehoie
Depth of borshole

Type of bockfil:_.Sement

Elev./depth top of seal
Type of seal: Bentonite
Elev./depth bottom of seal,

e ———

468.8/468.69"

2.1/1.97

6!(
50.2°

409.5/57!

405.5/61"

Type of sand pock. (~02 (fine to med. sand}

Depth of top of sand pack,

Eiev. /depth topof screened section.
Type of screened sectiom Sch 40 PVC

Describe openings. 0.0107 machine
slot - horizontal slot

(.0. of screened section,

Elev./depth bottom of screened section.

Length of blank section,

Elev. / depth bottom of plugged blonk
section,
Eiev. / depth bortem of sund column.

Type of backfill below observation
pipe. Cuttings

Flev. /depth of hole

61"
399.1/67.4°

o
“
e —

381.5/85"
}-V

———————

380,5/86"
80.5/86"

376.3/90.2"

T Yy 1

?



GROUND WATER OBSERVATION WELL REPORT

LOCATION

Date Completed

PROJECT __ Somerset Railroad - Vam De Mark Page of 23
K1,160,626  E468,353 ' Well No. ___D-53
10/20/81 Origingi Depth 43.9' (cored) ‘ Aquiter Brimsby-

inspected BY wmedidmai3ldl o ... Date

10/20/81

Poweyr Glen Contact

Date

Checked By

Ground

Elevation 467.4
N AN /N7

Generalized Stratigrophy ond Weoter Level

4u1.6 L

Grimsby-Power Glen
Contact 434.3

R

Elev.Interyait2l.5-442. 34

Eievotion of top of surfoce cosing /
riser pipe,

Heigth of top of surface cosing/ riser
pipe obove ground surfoce

Depth of surface seal below ground
surface

Type of surfoce seai:_Cement

469.18/469.18"

LD ef surfgre casing

Type of surface casing:..Cast iroo

with lock cap

Depth of surface casing below ground

1.D. of riser pipe,

Type of riser pipe:..5ch 80 FVC

| Diameter of borehiole
Depth of borehole

—me  Type of backfill:__.Gement
Eiev./depth top of seal.
Al Type of seol: Sentonite

Elev./depth bottom of seal,

l
i

Deptn of fop of sand pock,

Elev. /deptk top of screened section,

T
| [T

;
J

Type of screened section:_5ch 80 PVC

Type of sond pack.02=02 (fine to med. sand)

Describe openings_0.010" machine

sint « horizontal slot

L.D. of screened section.

Elev 7depth bottom of screened section.

Length of blank section.

7 — Elev. 7 depth bottom of plugged blonk
section
. El0v. F depth bottom of sand coiumn.
- Type of bockfill beiow observation

Elev. /depth of hoie

2.0'/2.0°

3.¢¢

e — T,

&‘H

l

3.47

0.5°
46,07

5465,4/22.0"
442,34125.,06¢

442.34/25.06"
437.2/30.2!

2”

————a————————.

422.8/44.6"
1.0

421.8/45.6
421.8/45.6

421.5745.9




G 13865 11/81

GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad - Van De Mark

Page 6 of _23

Date Completed __10/29/81

Inspected By _J. Stone
Checked By

LOCATION _N1,160,660 E468,316 well No. D-54
Original Depth 58" Aquifer _Power Glen
Date 10/29/81 Whirlpool Contact
Date Elev, Intervg| #08.4-424.3

Ground
Elevation

TR
Grimsby-Power

‘Glen Contact
433.9

412.4 VAL v

&

i
||Illll

|
I

Power Glen -
Whirlpool Contact
411.9

NI

A

Generalized Siratigraphy and Water Level

[ N

o
F

rarmarads |

'y

Eievation of top of surface casing /

riser pipe. 468.7/468.46"
Heigth of top of surface casing/ riser

pipe acbove ground surface 2.4/2.16"
Depth of surfoce seal below ground

sur face 38.4"

—

Type of surface seal:_ Cement

4!1
I.D of surface casing.
Type of surface casing: _Cast iron
with lock cap
Depth of surface casing below ground 3'
I.D. of riser pipe. _2"
Type of riser pipe:__ Sch 40 PVC
Diameter of borehoie 6
Depth of borehole 58"
Type of backfilf;__Cement
Elev./depth top of seal. 4728/38 . 4"
Type of seqi._ Bentonite
Elev./depth bottom of seal. 424.3/42.1"
Type of sand pock. Q=02 (fine to med. sand)
Depth of top of sand pack. 424.3/42.1°
Elev. /depth top of screened section. M
Type of screened section: Sch 40 PVC
Discribe openingsQ-010" machine slot -
horizontal slot
I.D. of screened section. 2
Elev /depth bottom of screened section, M
Length of blank section v
Elev. / depth bottom of plugged blank
section. 408.4/58"
Etev. 7/ depth bottom of sand cciumn. _408.4/58'
Type of backfill below observation
pipe
Elev /depth of hole. 408.4/58"

i 31 ¢ 0

¥

-

s



GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad - Van De Mark Page 7 of 23
LOCATION N1,160,756 E468,241 well No. D-55
Date Completed 10/19/81 Original Depth __46.7 (cored) Aquifer _Grimsby-
Inspected By J. C. Isham Date 10/19/81 Power Glen Contact
Checked By Date Elev. |mterval220.7-439.4"
| Elevation of top of surface casing /
riser pipe. 469.36/469.36"
Heigth of top of surface casing/ riser A
Ground pipe above ground surface 2.0/2.0
Elevation 467.
7 Depth of surface seal below ground :
s . surface 3.0
Type of surface seal:__ Cement
I.D. of surface casing. ; A
Type of surface casing:__Cast iron
432.8 with lock cap
]
Depth of surface casing below ground Sk
I.D. of riser pipe. 2"
Type of riser pipe:__5ch 80 PVC
5 0,5
Diameter of borehole :
S e 45.0"
) Depth of borehole (reamed) .
@
g 4—— Type of backfill: Cement
Elev./depth top of seal. 442.3/25.1"
g «——] Type of seal:__Bentonite
Elev./depth bottom of seal. 439.4/28.0"'
%‘ (- Type of sand pack.. Q=02 (fine to med. sand)

— T
© | Grimsby-Power g Depth of top of sand pack. 439.4/28.0
2| Glen Contact 433.5) | = . .
= gl —3 Elev./depth top of screened section. 432.9/34.5'
& — — Type of screened section:__Sch 80 PVC

] Describe openings_0:010" machine
° —_ slot - horizontal slot
7] T . 2 011
o —— I.D. of screened section. >
o s .

@ =t (A Elev./depth bottom of screened section. 423.3/44.1"
L1
= ;l' Length of blank section. 0.9
Bez? (——— Elev. / depth bottom of plugged blank
section. 422.4/45.0'
«l— Elev./depth bottom of sand column. 422.4/45.0"
i Type of backfill below observation
pipe. Cuttings )
420, 7/46.7"

Elev./depth of hole..

'S




GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad - Van De Mark Poge 8 of 23
LOCATION N1,160,739 E468.251 well No. D-56
Date Completed 10/28/81 Original Depth 109.0" Aquifer __Whirlpool -
inspected By J, C, Isham Date 10/28/81 Queenston Contact
Checked By Date Elev. interva 358.3-407.5
—
Elevation of top of surfaoce cosing /
riser pipe. 469.7/469.44"
Heigth of top of surface casing/ riser ,
Ground pipe above ground surface. 2.4/2.14
Elevation

467.3

N

N
Grimsby-Power

Glen Contact
435.5

411.2 S

Power Glen~-Whirl-
pool Contact 413.3

Whirlpool-Queenston
Contact 401.2

Generalized Stratigraphy and Waler Level

I 3

THID
i

R NN

Depth of surface seal below ground
sur face

Type of surface segl:__ Cement

I.D of surface casing. ' 4"
Type of surface casing:_Cast irom
with lock cap

Depth of surface casing below ground _3'0

I.D. of riser pipe. 2"

Type of riser pipe: Sch 40 PVC

Diameter of borehole 6"

Cepth of borehoie 109.0!

Type of backfill: Cement

Elev./depth top of seal. 1‘11'1_/56'2

Type of seal: Bentonite

Elev./depth bottom of seal. 407.5/59.8"

Type of sand pqck'Q—OZ {(fine to med. sand)

Depth of top of sand pack. 407.5/59.8'

Elev./depth top of screened section. 405.7/61.6"

Type of screened section: _Sch 40 PVC

Describe openings_0.010" machine

slot - horizontal slot

I.D. of screened section. 2"

Elev. /depth bottom of screened section. 362.3/105.0"

Length of blank section. 2.0’

Eiev. / depth pottom of plugged biank

section. 360.3/107.0"
360.3/107.0"

Eilev. / depth bottom of sand column.

Type of backfill below observation
pipe. Cuttings

Elev./depth of hole .

3!

358.3/109.0°

Twe screened sections:

Bottom 105.0-90.6

Top 80.8-61.6



GROUND WATER OBSERVATION WELL REPORT

PROJECT

Somerset Rallroad - Van De Mark

Page .9 of _23
LOCATION 11,160,739  E468,229 Well No. ____ D57
Dote Completed . 10/28/81 Original Depth _59.3 (cored) Aquifer _ Power Glen
inspected By D, L. Middleton Date 10728781 Whirlpool Contact
Checked By Deote Elev. Intervgf08.0-426.2
Elevation of top of surface casing /
riser pipe. 469,.55/469.27°
Heigth of top of surfoce cosing/ riser
Ground pipe cbove ground surface 2.3/2.02"
Elevation  467.0 o ; .
vi RIS epth of surface seal below ground
\ZA/ . 4 | S(.Erf:lce 37-8'

Grimsby~Power
Glen (ontact
434.7

Power Glen-
Whiripool Contact
412.8

Generclized Siratigraphy ond Water Levef

HO T

H

!
i

1
WHHY

[
[l

|

3

|

Type of surfuce seal:__ Cement

1.0 of surface casing. .
Type of surface cosing: _Cast iron

with lock cap

Depth of surface cosing below ground

LD of riser pipe,

Type of riser pipe:_ Sch 40 PVC

Diometer of borehole
Depth of barehole

Type of backfiil;___Cement

Elev./depth top of seal.
Type of seal: Bentonite

429.2/37.8°

Elev./depth bottom of seal.

426.2/40.87

!

Type of sand pack.Q-02 (fine to med. sand)

Depth of top of sond pack.

Eley Fdepth top of screened section,
Type of screened section: _Sch 40 PVC

Describe openings_0.010" machine

slot ~ horizontal slot

.D. of screened section,

Elev 7depth bottom of screened section.
Length of blank section,

Eilev. / depth bottom of piygged blank
section,

Elev. 7 depth bottom of sand column,

Type of backfill below cbservation
pipe. Cuttings

‘:‘5‘§

s

409.5/57.5"
l?

408.5/58.5"
408.5/58.5"

Eley. /depth of hole

4077/59.3"

|

[ 3 O |

l



GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad - Van De Mark Page 10 of 23

LOCATION K1,160,948 E468,241 well No. D58

Date Compieted __10/20/83 Origingl Depth . 31.5° (cored) Aquifer _Grimsby-

Inspected By J. €. Isham Date 10/20/81 Power Glen (ontact

Checked By Date Elev. Intervaléléd 2~440.71
hsssssssssssssss— e T

| Eievation of top of surface casing /
467.68/467.68°

riser pipe. A

HMeigth of top of surface casing/ riser

Ground pipe obove ground surface _z.0/2.0
Elevoler Depth of f I bei I
epth of surface secl below groun .
NIAYT surfoce 3.0
Type of surface seal: Qem&nt
1D of surfoce casing, m_imW
Type of surfoce casing:_ Gast iron
dry 'S" with lock cap
Depth of surfoce cosing below ground __..__..;’.Lm
. D. of riser pipe. —
F‘ Type of riser pipe:_ 5ch 80 PVC
Diameter of borehole ?.5’?
Depth of borehoie (reamed) 51.0
4— Type of backfill: Cement

Elev./depth top of seal W

«— Type of secl._ Bemtomite =

Elev. /depth bottom of seal 440.7725.00"

b Type of sand pock.9-02 (fine to med. sand) ‘

- Depth of top of sand pack, _25.08'

';,,:.....: Eleyv. /depth top of screened section. w
Crimsby-Fower Glea! [=] Type of screened section: Sch 80 FVC
can:Zci z;e'z ] :__;- Describe openings 0.010" machine slot ~

) [~ | horjzontal slot

— it

o LD. of screened section. 2

= Elev /depth bottom of screened section 15.55/50.15

Generalized Stratigraphy and Water Level

;{_ Length of blank section. RS =M

Borer?] 4——— Elev. / depth bottom of plugged blonk
section, 414,4/51,.3"
b Elev./ depth bottom of sand coiumn. 414.4/51.3°
-« Type of backfill below observation
pipe. Cuttings

__._.@w_ Etev 7depth of hole | W




GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad - Van De Mark Poge 11 of 23
LOCATION —N1.160.95] E465.216 well No. P79

Dote Completed. 10/25/81 Original Depth 100’ Aquifer _Whirlpool -
inspected 8y .. D. L. Middleton  pgre 10/25/81 Queenston Contact
Checked By Date Elev. IntervgB63.0-409.0'

%

Elevotion of top of surface casing /
fést}r pipE. &6?.?5457.23*
MHeigth of top of surfoce cosing/ riser )
Ground pipe above ground surface 2.77/2.25°
Etevation  4B5.0
< Depth of surface seol bel n
NTA. NS suffoce ow ground 59°
Type of surface seal: __Cement
i.D of surface casing. ____f:___w
< Type of surface casing: ... t8St
hl1.4 - iron with lock cap
Depth of surface cosing below ground ,,,____B,LW
" 1. D. of riser pipe. —
— |Glen Contact :
@&
E 438.13 Diameter of borehole ‘ 6"
: Depth of borenole Y K¢
% | Power Glen-
'gr:': Whirlpool Contact «— Type of backfill: Cement
415.6 /59"
- . Elev./depth top of seol, 406.6/5%9
g Whirlpool—gzegnstm ¢ Type of seal: Bentonite
Contact 404. Elev./ depth bottom of seal 409.0/36"
é‘ _ Type of sand pack . 0-02 (fine to med. sand)
° W Depth of top of sand pack. 409.0/56"
D ——
5 [ Eiev./depth top of screened section. 393.4/69.6"
= = - Type of screened section.__Sch 40 PVC
| Describe openings.. 0,0L0" wmachine
‘g | = | slot - horizontal slot
kS Saput LD. of screened section. 2"
E - ,
- o Eiev./depth bottom of screened section, 366.0/99"
& 4
© P Length of blank section. 1
B #——| Elev./depth bottom of plugged blonk
section. 365.0/7100"
€A—wo. Elev./depth bottom of sand column. 65.0/100"
- Type of backfill below observation
|__._...:4.__._. Eilev. /depth of hole . 365.0/100"

¥

¥

$



GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad ~ Van De Mark Page 12 of 23
LOCATICON Nl.160,934 E&4B8, 227 Wwell No. D-60

Date Completed ... 10/26/81 Criginat Depth . 28.0" Aquifer _ Power Glen-
inspected By C. F. Wall Date 18/26/81 Whirlpool Contact
Checked By Date Flev, InteryoB29.8-414.8°

Ground
Eievation

Generalized Stratigraphy and Water Leved

S

Grimsby-Power

Glen Contact
437.5

&EE.SE—

Power Glen-Whirl-

vool Contact
415.7

Eievotion of top of surface casing /
riser pipe.

" Heigth of top of surface cosing/ riser

pipe obove ground surface

Depth of surface seal below ground
surface

Type of surface seal:  SLement

1. D of surface casing.
Cast irom

Type of surface casing:
with lock cap

Depth of surfoce cosing below ground

LD of riser pipe.

Type of riser pipe:...Sch 40 PVC

&67.85/467.75
2.172.0°7

39.9°

T ————————

éu

Digmeter of borehole
Depth of borehole

Type of backfili: Cement

Elev./depth top of seal.
Type of seal: Bentonite

Elev./depth bottom of seal.

61!
38.0°
425.8/39.9'

422.7/43.0"
sand)

Type of sand pack 9202 (fine to med.

Depth of top of sand pock,

Eley Zdepth top of screened section.
Type of screened section:.Sch 40 PVC

43.0"
418,4/47.3°

Describe openings_0.010" machine

s5lot -~ horizontal slot

.D. of screened section.

Elev. /depth bottom of screened section.

Length of blank section.

Etev. / depth bottam of plugged blank
section

Elev. 7 depth bottom of sand column,
Type of bockfil! below observation

3 Ff
o

40R.9/546.8"

1.27

éG?J}’SS.D’
407.7/58.0°

pipe. Hone
Eilev 7depth of hole .

407.7/58.07




GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Rajlroad — Van De Mark Page i3 of 23
Dote Compieted _ 10/23/81 Original Depth __ 46.0! (cored) Aquifer . Grimsby-
inspected By J. C. Isham Date 10/23/81 Power Glen Contact
Checked By Date Elev. interva 421.4-541.4
Elevation of top of surfoce cosing / \ .
riser pipe. 469.31/469,31"
| Heigth of top of surface cosing/ riser ,
Ground pipe obove ground surface M
Eievation 467.4 Deoth of ¢ | bei s
: N epth of surfacze seal below groun .
IR surface .___mf;f__m._
Type of surface segl: Cement

Generalized Slraligrophy ond Water Level

436.3  ade

Grimsby-Power Glen
Contact 437.2

1]

HI¥

T

»

I.D. of surface casing c )
Type of surface casing: _LASt 1ron
with lock cap

Depth of surface casing below ground 3.0
. D. of riser pipe. 2
Type of riser pipe:___Sch 80 PVC

T
Diameter of borehole _ 0.5
Depth of borehole 46,01
Type of backfill: tement
Elev./depth top of segl 544.4/23.0°

Type of seal Bentonite
Eiev./depth bottom of seal
Type of sand pock.Q-02 (fine to med., sand)

Depth of top of sand pack. 26.0"

441.4/26.0°

Eiev. /depth top of screened section. 432.1/35.3"
Type of screened section; _Sch 40 PVC

Describe openings_0.0L0" machine
slot - horizontal slot

¥
L.D. of screened section, Z
Elev /depth bottom of screened section. 422.5/45.97
Length of blank section. L
Etev. / depth bottom of plugged blonk
section. 421.5/45,9"
Elev. 7 depth bottom of sand column. 421.5/45,9"

Type of boackfill below observation
pipﬁe' Cuttiﬁgs

Etev. /depth of hole. . 421.3/46.3"




GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad - Van De Mark Page 14 of 23
Date Completed__10/29/81 Originai Depth _ 32:3" Aquiter Power Glen
Inspected By D. L. Middleton Dote 10/29/81 Whirlpool Contact
Checked By Date Elev. Intervgl408.7-422. 7
—— e e e |
Elevation of top of surface casing /
riser pipe. 471 .167471.04

Ground
Eievation

NS _

Grimshy Power

Gler Contact
438.1

£17.3 e

Water Leve!

Power Glen -
Whirlpool Contact
414.4

Generalized Stratigrophy ond

——

o

|

I
i

[
4

Meigth of top of surface casing/ riser
pipe above ground surface

Depth of surfoce sesal beiow ground
surface

2,372,187

3.3

Rt —

Type of surface seql:_ tement

| 1.D. of surface casing. , 4
Type of surface casing:  tast irom '

with lock cap
Depth of surface cosing below ground 3
LD of riser pipe. 2"
Type of riser pipe:. S¢h 40 PVC
Diameter of borehoie 6"
Depth of borehoie 59,1"'
Type of backfill: Cement
Eiev./depth top of seai 425.7753.3"
Type of secl: Baentonite ‘
Elev./depth bottom of seal 422.7/46.3
Type of sand pack. 3702 (fine to med. sand)
46.3"

Depth of top of sond pock.

Etev /depth top of screened section,
Type ot screened section:

Seh 40 PVC

Dascribe openings. 0.010" machine

Blot -~ horizontal slot

LD. of screened section,

Eiev. /depth bottom of screened section.

Length of bignk section.

Elev. /7 depth bottom of piugged blank
section

Elev. 7 depth bottom of sangd column,
Type of backfill below cbservation

2“

410.9/58.1"

1t

e

409.9/59.1"
£09,9/59,1"

pipe. Cuttings
Elev /depth of hole .

408.7/60.3




GROUND WATER OBSERVATION WELL REPORT

Somerset Railroad - Van De Mark
PROJECT Page 15 of 23
LOCATION N1.160.674 E468.453 wel! No. D-63A
Date Completed _10/28/81 Original Depth 101" Aquifer _ Wnirlpool-
lnspecfed By R. L. Blodnikar Da'e 10/28/81 Queenston Contact
Checked By Date Elev. |nterval368.6-404.6"
Elevation of top of surfoce cosing /
riser pipe. 471.73/471.63"
| Heigth of top of surface casing/ riser \
Ground pipe obove ground surface 2.13/2.03
Elevation 469.6 b ;

N 7 epth of surfoce seal below ground '
NI surface 61
Grimsby-Power Type of surfoce seal: Cement
Glen Contact

438.9 ) 4
|.D of surface casing. c -
Type of surface casing: ast
s10.4 ype o ;
e iron with lock cap
. 3.17!
Depth of surface casing beiow ground
I.D. of riser pipe. 2
Type of riser pipe:__ Sch 40 PVC
-E Power Glen-Whirl- ) 6"
@ | pool Contact 410.3 Diameter of borehole
:' Depth of borehole 101
@
g «—— Type of backfitl:___Cement
o Elev./depth top of seal. 400.6/61"
g 4— | Type of seal: Bentonite .
Eiev./depth bottom of seal M
-E: — Type of sand pack Q-02 (fine to med. sand) '
2 . Depth of top of sand pack, __ 65"
2| Whirlpoel-Queenstoh | = .
° Contait Q400_9 ? oy Eifev./depth top of screened section. 397.3/72.3"
% — - Type of screened section: _Sch 80 PVC
] Describe openings_0.010" machine
° slot - horizontal slot
QU 2”
N
®
Q
c
L3
1G]

I.D. of screened section.

Elev. /depth bottom of screened section.

Length of blank section.

Elev. / depth bottom of plugged blank
section.

Eilev. / depth bottom of sand column.

Type of backfill below observation
pipe. None

369.4/100.2"-

0.8

368.6/101"
368.6/101"

Elev. /depth of hole

368.6/101"

2 £ 8 R

L

o



GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad - Van De Mark Poge of 23

LOCATION __ N1.16C,713  E468,448 Welt No. __ D64

Date Completed .. 10/23/81 Original Depth __%7:7’ Aquifer _ Crimsby-

inspected By _D. L. Middleton Dote 10/23/81 Powar Glen Contact

Checked By Date Elev. intervei2l.4-637.1"
— T —" e

Ground
Flevation

Generalized Stratigrophy and Water Level

Grimsby-Power Glen
Contact 431.5

T

fyl
K

Elevation of top of surfoce casing /
riser pipe.

Heigth of top ot surface cosing/ riser
pipe above ground surface

Depth of surfoce seal below ground

- surface
Type of surfoce secl: Cement
I D of surface casing .
Cast iron

Type of surfoce cosing:

with lock cap

Depth of surface cosing bejow ground

.D. of riser pipe,

Type of riser pipe:_ Sch 4 PVLC
Digmeter of borehole
Depth of borehole

Cement

Type of backfill:

Elev./depth fop of seal.
Type of seci: Bentonite

Elev./depth bottom of seal.
Type of sand pock Q=02 (fine to med.

Deptn of top of sond pock.

Elev. /depth top of screened section.
Type of screened section: _ Sch 50 PYC

Describe openings..0.010" machine

slot - horizontal slot

LD, of screened section.

Eilev /depth bottom of screened section,

Length of blonk section.
Elev. / depth bottom of plugged blank
section

Elev. / depth bottom of sand column.

Type of backfilt below observation
mgg‘ N/A

Elev. /depth of hole

471.55/471.37

————————

2,5/2.32°

3!

2!!

613
47.7°7

.1/29°

437.1/32"

sand)

437.1/732"
432.2/36.9'

Zif

467"
E;

421 4747, 7!
421.4/47.77

421.4/747.3°




GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerser Railroad - Van De Mark Poge 17 of 23
LOCATION N1,160,735  E468,433 weil No, D-65
Date Compieted 10/24/8) Original Depth _ 63’ Aquifer _ Power Glen-
Inspected By _D. L. Middlieton Dete 10724781 Whirlpool Contact
Checked By Date | Elev. Intervgla06.1-422.1
o N ————
Elevotion of top of surface casing /
riser pipe, 471.43/471.337
Heigth of top of surface casing/ riser 2.2/2.1°
Ground pipe cbove ground surfoce
Elevation 489.1 Desth of ] | bel g
, < e of surface seai beiow groun
NYIATRSTS s:.:fface I 43.2°
Grimsby~Power Type of surface seal: Cement
Glen Contact : R
436.6 : L
I of surfoce casing. " e
Type of surface casing:.% . Cast
418.7 g‘ iron with lock cap
. N
Depth of surface cosing below ground
211
" L 0. of riser pipe. "
Type of riser pipe:_~ Sch 40 PVC
E g
u Digmeter of bporehole
o e %
': Depth of borehole 63
&
o «——— Type of backfill;Lement
> Elev./depth top of seal 425.9/43.2°
, ev./depth top of seal
7| rover Slen iz || e Type of seql_ - Comenc ”
P ’ Elev./depth bottom of seal. 422.1/47
™ -02 (fine to med. sand}
£ = 4 Type of sond pack. g ¢ 47
Z — - Depth of top of sand pack.
4 - . /
= —3-—| Elev./depth topof screened section. 416.9/52.2°
= = Type of screened section:. Sch 40 PVC
o ] Describe openings_0+010" machine
T |~ glot - horizontal slot
N Sl 1.D. of screened section. 2
w —— L
g — - Eiev. /depth bottom of screened section, Z‘EZJH},..‘{.?.E__
Q EH
v ‘]_., Length of blank section. !
Borrt] @ Eiev. / depth bottom of plugget blonk '
I section 4.0_6_*_1..{.%;..._
<« Etev./depth bottomn of sand column. 406.1/63"
- Type of backfill below observation
pipe. 406.1763"
L_:Q__._ Eilev. /depth of hole . ket

f

B



GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railvoad - Van De Mark Page iR of 23
LOCATION N1.160.859 E468,567 well No. D66
Date Completed  10/28/81 Original Depth __28.0° Aquiter _Grimsby-
Inspected By J. €, Isham Dote 10/28/81 Power Glen Contact
Cnecked By Date Eley. Intervg 426:4-440.4
Eievation of top of surface casing /
riser pipe. 4£66.537/466.33
Heigth of top of surface casing/ riser o
Ground pipe obove ground surface __W...._z 2/2.0
Elevation

NS

Contact

Generalized Stratigraphy and. Wuter Level

464 .4

Grimsby-Power Glen
433.8

v,

Depth of surfoce seal below ground

: surfoce
80 Type of surface seol:_ Cement
.;0_ ..
9. X
P LD of surface casing )
Type of surfaoce casing:..G258
B
" iron with lock cap
‘«——- Depth of surfoce cosing below ground
LD of riser pipe.
Type of riser pipe: Sch 40 PVC
< Diameter of borehole
Lepinh of borehple
«—— Type of backfill. ...Gement
Elev./depth top of sedl
Bentonite

Type of seal:
Elev. /depth bottam of seal

Type of sond pack.
Depth of top of sand pock.

|
|

THH

Elev. /depth top of screened section,
Type of screened section: _Sch 40 -PVC

Dascribe openings_0.010" machine
slot - horizontal slot

I
L

1D of streened section,

I | 1
lllllllll

Elev./depth bottom of screened section.

Length of blank section,

Elev. #depth bottom of plugged blank
section
Elev. / depth bottom of sond column,

Type of backfill below obhservation
pipe.
Elev /depth of hole

a5.8"

AL
-+
P —

3.07
on

38.0!

443,6720.8°7

44Q,4/24,07

g=02 (fine to med. sand)

440.4724 .07
437.0/27.47

o

&~

42

-
H

J4/37.0!
11

426.4/38.0°

426.4/38.0'




GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad - Van De Mark Page 19 of 23
N1,160,874 E468,575

LOCATION well No. __D-67

Dare Completed _ 10/30/81 Original Depth __ 100’ Aquifer _ Whirlpool-

inspected By J. Stone Date 10/30/81 Queenston Contact

Checked By Date Elev. Interva 362.9-408.9

Ground
Eievation

Grimsby-Powe
Glen Con;act
435,

AVA

412.8

pool Contact

Contact 401

Generalized Strotigrophy and Water Level

r

0

Power Glen-Whirl-

416.5

Whirlpool-Queenston

.9

Elevation of top of surface cosing /
riser pipe.

Heigth of top of surface casing/ riser
pipe cbove ground surface

Depth of surface seal beiow ground
surface

Type of surface seqi:__Cement

by

I D of surface casing.
Type of surface casing:

iron with lock cap.

Cast

Depth of surface casing below ground 3
I.D. of riser pipe. 2"
‘ e ——————————————
Type of riser pipe: Sch 40 PVC
. 6"
, Diameter of borehole '
Depth of borehole 100
«—— Type of backfilj;___Cement
Elev./depth top of seai. 410.9/52
4—— Type of seal;___Bentonite
Elev./depth bottom of seal. 408.9/54"
Type of sand pock.Q-02 (fine to med. sand)
Depth of top of sand pack. 54"
Elev./depth top of screened section. 405.9/57"
Type of screened section:__Sch 40 PVC
Describe openings__0.010" machine
slot - horizontal slot
I.D. of screened section. 2"
Elev /depth bottom of screened section. 363.9/99.0"
;‘7 Length of blank section. 1
Elev. / depth bottom of plugged blank
i e piugg 362.9/100"
. Elev./depth bottom of sand column. R
Type of backfill below observation
362.9/100°

Elev./depth of hole .

466.21/465.91"

2.0/1.7"

52!

s

l




GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Railroad - Van Dle Mark Page 20 of 23
LOCATION X1,160,838 E468, 555 . well No. D-6BA
Date Compieted 10/30/81 Origingl Depth o8’ Aquifer _Power Glen

Inspected By D. L., Middleton Date 10/30/81 Whirlpool Contact

Checked By Dote Elev. IntervoltC7-2-421.2"

e e LA

Eievation of top of surtoce casing /
riser pipe. 467.8/467,55"

Heigth of top of surfoce casing/ riser

Ground pipe obove ground surface M
Eievation 465,72
x Depth of surface seql below ground )
RYTANY surface 36.0
Grimsby~Power ) Cement -
Glen Contact Type of surface segl:
436.1 4
tD of surface casing. e e
Type of surface casing: 25t
) 417.8 S iron with lock cap
Depth of surface cosing below ground 3
le
I.D. of riser pipe.
Type of riser pipe: Sch 40 PVC
. 6”
| Diometer of borehoie ___,__5_8__;_,““
Depth of borehole e——
- S—— Type of bockfitl: Cement
429,2736,07

Etev./depth top of seal

] Type of seql:... Bentonite
Elev./depth Dbottom of seai
Type of sand packoq'gz {fine to med. sand)

421.2744.,07

Generalized Stratigraphy and Waler Level

-
Power Glen-Whirl- Bt Depth of top of sand pack. 421.2/44.0°
pool Contact 412.8 | | 7] : 417.5/47.7"
— Elev /depth top of screened section. iR
s Type of screened section: Sch 40 PVC
— " +
- Dascribe openings. J-010" Machine
[ - | slot - horizontal slot
S .D. of screened section. 2"
_‘“"“ ” p} » '
- - Elev. /depth bottem of screened section 408.2/57
I T
‘i_ Length of blank section, 1
N4
P} @——| Elev./ depth bottom of plugged blank 407.2/58"

section

Elev. 7 depth bottom of sand column. 407.2/58"

&%

Type of backfill beiow observation
pipe. N/A

L—-Iq——- Elev. /depth of hole 407.2/58

F 3




GROUND WATER OBSERVATION WELL REPORT

PROJECT Bomerset Railrcad - Van De Mark Page 21 of 23
LOCATION N1,160,838 E468,601 well No D69
Dote Completed 10/28/81 Origingt Depth __18] Aquifer _Crimsby-Soil-
inspected By _C. F. Wall Date 10/28/81 Landfill
Checked By Date Flev. Infervo 446, 4=458 .4
en———y i s——
Elevotion of top of surfoce casing /
riser pipe. 466.56/466.1117
Heigth of top of surface cosing/ riser . ,
Ground pipe above ground surfoce 2.2/1,75
Elevation 464.4 ————

Fill: clayey f.]y
to med. SAND am{;:
mulri-colered

lastic, fibers
pataiier *

458.6 e

454.9

v, fine to fine
clayey SAND
451.7

SANDSTONE:
sl. te com. weath-

I

HY

I

I
i

ered, w/shale
interbed and clay
coating.

f
M

Generalized Siratigraphy and Water Level

Depth of surface seal below ground
surface
Cement

Type of surfoce seal:

LD of surfoce casing.

Type of surface casing: _(ast iron

with lock cap

Depth of surface casing below ground

I.D of riser pipe.

Type of riser pipe: Sch 40 PVC
Diameter of borehole
Depth of borehole

Cement

Type of backfiil:

Elev./depth top of seal,
Type of seaf._  Bentonite

Elev./depth bottom of seal.

4.2

B NUU—

4"

B s —

3!1

e ————e——p———
Al
£

e ——— A e

10" o 11.47
6" te 18,00

Se—————— i

18.0'

L60.2/4.2"

458.4/6.0°

Type of sand pack. 8-92 {fine to med. sand)

Depth of top of sand pack.
Eiev. fdepth top of screened section.

Type of screened section: _SCh 40 PVC
113 u
Describe openings 0.010" machine

slot - horizontal slot

I.D. of screened section.

tiev /depth bottom of screened section.

Length of blank section,

Elev. / depth bottom of plugged blank
section.

Eiev. 7 depth bottom of sand column,

Type of backfil! below observgtion
pipe. . Natural material

Eiev./depth of hole. .

6.07
456.65/7.75"

'}“

-

447,25/17.15]

0.25°

447/17.4"
447/17.4"

446.4/18.0"




GROUND WATER OBSERVATION WELL REPORT

PROJECT Somerset Rafilroasd - Van De Mark Puge 22 of 23
LOCATION N1,160,737 E468,696 well No. L-70
Date Completed _10/29/81 Original Depth _ 19.4" Aquifer _Crimsby-5Soil
inspected By 3. C. Isham Date 10/29/81 Landfill
{hecked By Cate Elev. Interva 346.9-458.3
e ——
- Elevation of top of surface casing / _
riser pipe. 468,35/468.10"
Heigth of wp of surfoce cosing/ riser et
Ground pipe above ground surface Wz'yl”f’
Elevation 466.3 f \ Deoth of ; | bel g
y . epth of surface seal below groun .
NIRRT ‘0- . surfaoce 3.0
E: 80 Type of surfoce seoi:_ Cement
! .-ee
- v N {,"
o LD of surtace casing. cast S
i Type of surfoce casing: as
439.6 3 N iron with lock cap
: i . 3.0
Fill: clayey med. Ve DBpth of surface cosing below ground
Sand and multi~ LD. of ri . o
colored plastic. .U of riser pipe.
¢ Type of riser pipe: . Sch 80 PVC
T o
@ Diameter of borehole —
N Depth of borehole —t2ei
w +
o | 456.3 clayey fine Type of backfili: Cement
2 | grained sand 461.3/5.0°"
. Elev./depth top of segl A dI o
€ | 452.3 siltstone | Type of seql,_ Bentonite  458.9/8.0"
sl. to completely Elev./depth botiom of seql : ;
_g zeizizzz, w/shale -y Type of sand pqgk,{}”ez {fine to med. sand) -
g | " St Depth of top of sand pack. R
c} ————
5 — Eiev. /depth top of screened section. 456,6/9.7'
g-; = Type of screened section: Sch 40 PVC
] Describe openings_J.010" machine
- - slot - horizontal slot N
@ == 2
H e 1.D. of screened section.
=] -
§ it Elev./depth bottem of screened section Ga7.2/18.1"
© E'Leftg!h of blank section. -3
Eiev. / depth bettom of plugged blank
B (4 T plugg 446.9/19.4"
¥ Ei@V. 7 depth bottom of sand column. _5446.9718.47
- Type of bockfill below observation
pipe.
L e Elev /depth of hole . L46.9719.47




APPENDIX C-1

CHEMICAL ANALYSES OF GROUND WATER SAMPLES

DATA SHEETS FROM RECRA RESEARCH, INC.

FIRST ROUND ANALYSES



Page 1 of 11

ANALYTICAL RESULTS

BECHTEL CIVIL & MINERALS, TNC.

Report Date:r 11/11/81

SAMPLE IDENTIFICATION (DATE)
D494 D-498 D-504 D-508
PARAMETER UNITS OF MEASURE {11/3/81) {11/3/81) {11/2/81)% {(11/2/81)
pH (field) Standard Units 8.85 .00 11,90 11,90
Specific Conductance

{(field) umhos/cm 283 305 1,830 1,830
Temperature (field) ¢ 11.5 12 12 11.5
Total Qrganic Carbon mgyf 1 1.1 1.3 4.5 5.7
Total Filterable '

Residue {180°C) mg /1 294 290 750 750
Chloride mg/l 20 20 33 33
Total Iren mg/l 16 8.8 0.91 0,80
Total Recoverable

011 and Grease mg/l <5 <5 <5 <5

COMMENTS:  Comments pertain to data om all pages of this report. Samples were collected
: by Recra personpel on 11/2/81 and 11/3/81. The specific date of collectiom
is located under the sample identification.

FOR RECRA RESEARCH, INC. @ . —/77Wh
aTE _ [/ L S Sy

[¢

RECHA RESEARCH, INC.
I.nD. #81-1000




ANALYTICAL RESULTS

Page 2 of 11

BECHTEL CIVIL & MINERALS, INC.
Report Date: 11/11/81
SAMPLE IDENTIFICATICN {DATE}
D~51A D-S1E D-52A D-52B
PARAMETER UKITS OF MEASURE (11/3/81) (11/3/81) (11/2/80) (11/72/81)
pH (field) Standard Units 6.90 7.15 6.35 7.15
Specific Conductance

{field) umhos /cm 295 285 3,000 2,690
Temperature (field) *c 12.5 12 12.5 12
Total Organic Carbon .mg/l 2.4 5.2 8.8 3.6
Totzl Filterable ’

Residue (180°C) mg/l 260 260 2,700 2,300
Chloride mg/1 28 27 1,100 910
Total Iron mg/l 6.1 14 1.4 0.7¢
Total Recoverable

0il and Grease wg/l <5 <5 30 6

COMMENTS:

Analyses were performed according
methodologies.

to U.5. Environmental Protection Agency

FOR RECRA RESEARCH, INC. Cz M 7/&}”"1"3

DATE _/////'/6/

[¢

RECRA RESEARCH, INC.
I.D. #81-1000

$

$

¥

s



ARALYTICAL RESULTS

BECHTEL CIVIL & MINERALS, INC.

Report Dates

311/11/81

Page 3 of 11

SAMPLE IDENTIFICATION (DATE)

D~53A D-538 D=344 D-548
PARAMETER UNITS OF MEASURE (11/2/781) (11727813 (11/3/81) (11/3/811
H (field) Standard Units 6,65 6.75 9.50 9.85
Specific Conductance
(field) pmhos /cm 353 360 1,480 1,480
Temperature (fieid) °C 12 12 11 11
Total Organic Carbon mg/1 8,1 4,2 2.4 6.4
Total Filterable
Residue (180°C) mg/l 280 340 1,400 1,400
Chleride mg/1 32 32 290 270
Total Iron me/ i 3.8 2.5 22 49
Toral Recowverable
01l and Grease me/l <5 <5 <5 <5
pH, Specific Conductance, and Temperature analyses were performed on site by

COMMENTS:

FOR RECRA RESEARCH, INC, @

[¢

RECRA RESEARCH, INC.
1.D. #81-1000

Recra personnel,

)

DATE

/S S




—

Page 4 of 11

"
ANALYTICAL RESULTS
BECHTEL CIVIL & MINERALS, INC. -
Report Date: 11/11/81 -
E 3
SAMPLE IDENTIFICATION (DATE) -
D~334A D=-358 D564 D-36B
PARAMETER UNITS OF MEASURE (11/2/781) | €11/2/81% | (1173782 | ¢11/3/813 ‘]l'
pH (field) Standard Units 6.55 6,80 10.45 10.70 -
Specific Conductance

{field) ymhos/cm 430 430 500 600 71
-

Temperature {(field) °C 12 il.5 11 11
E

Total. Qrganie Carbon mg/l 4.8 4,7 6.4 3.0
Total Filterable -

Residue (180°() Cme/l 370 360 460 480
Chloride mi/ 1 37 37 79 79 -
Total Iron mg/ L 7.1 4.8 5.6 7.2 -
Total Recoverable l.

0il and Grease mg/l <5 <5 - <h <3

COMMENTS: Values reported as "less than” (<) indicate the working detection limit for the

particular sample or parameter.

FOR RECRA RESEARCH, INC. 62

[¢

RECRA RESEARCH. INC.
I.D. #81-1000

VT

DATE __ //f//fi/ </

£



Page 5 of 11

ANALYTICAL RESULTS

BECHTEL CIVIL & MINERALS, IKC.

Report Date: 11/11/81

SAMPLE IDENTIFICATION (DATE)
D~574A D578 D594 D-5%B

PARAMETER UNITS OF MEASURE | (11/3/81) {11/3/81) (11/2/81) (11/2/81)
pH {field) Srandard Units £.10 B.15 £.,30 £.25
Specific Conductance

(field) umhos/cm 483 415 248 251
Temperature (field) °C 10 10 . 10.5 10.5
Totzl Orzanic Carbon we/l 3.8 3.7 4.5 7.5
Total Filterable

Residus (180°C) mg/1 5S40 660 220 270
Chloride mg/l 39 40 22 22
Total Iron me/l g.8 11 2.6 2.8
Total Recoverable

0il and Grease mg/l <5 <5 <5 <5

COMMENTS: Refer to pages 1 through 4.

FOR RECRA RESEARCH, INC. @ V- ; Ay

[¢

RECRA RESEARCH, INC.
I.D. #81-1000

DATE //////// g/




Page & of 11
]
ANALYTICAL RESULTS
BECHTEL CIVIL & MINERALS, INC. -
W
Report Date: 11/11/81 -
L ]
SAMPLE IDENTIFICATION (DATE) -
D-604 D-60B DeBLA D~618 -
PARAMETER UNITS OF MEASURE | (11/2/81) | (11/2/81) | ¢11/3/81) | (11/3/81)
-
pH {field) Standard Units 7.35 7.54% 5.65 675
Specific Conductance -
{field) umhos/cn 1,680 1,700 420 314
-
Temperature (field) . °C 10.5 10.5 1G 10 -
Total Organic Carbon me/ 1 8.1 7.3 6.0 10 E.
Total Filterable i
Residue (180°C) mg/1 1,700 1,800 410 390 -
Chloride mg/1 36 30 36 36 -
e
Total Iron mg/l 16 2.9 2.0 11
Total Recoverable -
0il and Grease g/l <3 <5 26 <5 i
; -
COMMENTS: Refer to pages 1 through 4.
~
-
-
- -
b ]
.

FOR RECRA RESEARCH, INC. @ _ i/ Zm -~
DATE ////////{({/ -

-
[

L ‘
RECRA RESEARCH, ING. »

1.D. #81-1000



ANALYTICAL RESULTS

BECHTEL CIVIL & MINERALS, INC,

Report Date:

11/11/781

Page 7 of 11

SAMPLE IDENTIFICATION (DATE)

D-62a D~628 D=6344 D~f3AB
PARAMETER UNITS OF MEASURE | (11/3/81) | (11/3/81) (11/3/81) | {(11/3/81;
pH (field) Standard Units 9.95 10.25 9.65 .80
Specific Conductance

{field) ymhos/cm 516 505 255 275
Temperature {(field) °C 10 10 12 11
Tetal Organic Carbon mg/ 1l 3.3 1.5 5.6 5,8
Total Filterable -

Residue {180°C) mg/l 550 520 270 270
Chloride mg/l 19 19 23 24
Total Iron mg/1 17 18 4.7 3.0
Total Recowverable

0il and Grease mg/l 6 <5 <3 <5

COMMENTS:  Refer to pages 1 through 4.

FOR RECRA RESEARCH, INC. @ -/ /?WW

[¢

HECRA RESEARCH, INC.
I.D. #81-1000

pAtE _ // // //// 5/
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ANALYTICAL RESULTS

BECHTEL CIVIL & MINERALS, INC. .

Hime

Report Date: 117311781

-~
Wt

SAMPLE TDENTIFICATION {DATE) -

D=B44A D-64B D-63A D-658 -

PARAMETER UNTTS OF MEASURE | (11/2/81) | (11/2/81) _ (11/2/81) | (11/2/81)
pH (field) Standard Units 8.20 8.45 7.85 8.30 -
Specific Conductance -

{field} pmhos / cm 244 242 1,280 1,280

-
Temperature (field) °C 11.5 13 11.3 11.5 -
Total Organic Carbon mg/ 1 5.7 6.8 4.5 9.5 3 -
Toral Filterable -
Residue (1807C) mg/1 180 170 1,200 1,100 -~
Chloride mg/l 24 23 37 37 -
Total Iron mg/1 1.8 21 4.8 3.3 -
Total Recoverable
0il and Grease mg/ L 8 <5 <5 <5
L3

COMMENTS: Refer to pages 1 through 4.

: ]
-
-
E 3
-
3

FOR RECRA RESEARCH, INC. @ Ve 7/&4% -
DATE //;’ZZ// /¥

-
L ]
AECRA RESEARCH, INC. -
I.D. #81-1000
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ANALYTICAL RESULTS

BECHTEL CIVIL & MINERALS, INC.

Report Date: 11/311/81

SAMPLE IDENTIFICATION (DATE)
D=H64A D668 D674 D-678
PARAMETER UNITS OF MEASURE | (11/3/81) | (131/3/81y | ¢11/3/81) | (11/3/81)
pE {field) Standard Units 7.50 7.43 16,65 16.75
Specific Conductance

{figld) umhos/om 1,040 1,000 540 530
Temperature {field) °C 13 12.5 13 12.5
Total Qrganic Carben me/1 4.0 &4 3,2 2.0
Total Filterable :

Residue {180°C) mg/l 8560 830 410 419
Chloride mgfl 200 196 33 33
Total Iron mg/1 8.0 1.6 3.1 3.5
Total Recoverable

Qi) and Grease mg/l <5 <5 <5 i3

COMMENTS: Refer to pages 1 through 4.

! by
FOR RECRA RESEARCH, INC. (D ] (/ 7%

DATE /‘/’f//'///ﬁ ¥/

[¢

RECRA RESEARCH, ING.
I.D. #81-1000
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L
ANALYTICAL RESULTS -
BECHTEL CIVIL & MINERALS, INC. -
Witk
Report Date: 11/11/81 -
L]
SAMPLE IDENTIFICATION (DATE) o
D-68A D-688 D-6GA D~69B i*
PARAMETER UNITS OF MEASURE | (11/3/81) ] (11/3/81) | (11/3/81) | (11/3/81) i
pH (field) Standard Units 8.75 8.95 6,70 6.80 -
Specific Conductance -
{field) umhos/cm 255 258 800 788 H
Temperature (field) °C 12 12 14 14 %ﬁ
Total Organic Carvbon mg/l 1.8 2.5 6.8 8.7 :
Total ‘Filterable i~
Residue (180°C) mgfl 230 240 8670 730 -
Chloride mg/1 19 20 29 29 -
%
Total Iron mg/1 8.4 6,7 7.4 89 -
Total Recoverable §
0il and Grease mg/l <5 <5 14 <5 |-
il
COMMENTS: Refer to pages 1 through 4.
: ™
L ]
-»
[ "1
’ -
i
-
QL /. F -
FOR RECRA RESEARCH, INC. : = Ay
e __ /) /) /) B E
-
[
.
RECRA RESEARCH, INC,
»

I.D. #81-1000
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ANALYTICAL RESULTS

BECHTEL CIVIL & MINERALS, INC.

Report Date: 11/11/81

SAMPLE IDENTIFICATION (DATE)
D-704 D-70B |
PARAMETER _ UNITS OF MEASURE (11/3/813 (11/3/81)
H (field) Standard Units 6.85 6.80 !
Specific Conductance
{field) umhos/cm 640 540 i
Temperature (field) *C 14.5 13
Total Oreganic Carbon . mg/l 24 kk!
Total Filterable
Residue {1B0°C) mg /1 570 590
Chloride - - mg/l 31 32
i
Total Iron mg/1 120 260
Total Recoverable
0il and Grease : mg/ 1 73 31 ]

COMMERNTS: Refer to pages 1 through 4.

I &
FOR RECRA RESEARCH, 1NC. _j;;g;z L) - &?;;zfiﬂﬁfbx

DATE //;/ //’/?’/'

[¢

RECRA RESEARGH, INC.
I.n. #81-1000
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CHEMICAL ANALYSES OF GROUND WATER SAMPLES
DATA SHEETS FROM RECRA RESEARCH, INC.
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ANALYTTCAL RESULTS

BECHTEL CIVIL AND MINERALS, INC.

Report Date: 11/18/81
Date Received: 11/13/81 - 11/17/8:

SAMPLE IDENTIFICATION

PARAMETER UNITS OF MEASURE D-51 D-33 D-55 D61
pH (field) Standard Units 7.15 6.15 6,85 6.23
Conductanze (25°C) umhos/cm 480 430 430 500
Chloride mg/l 74 %42 42 47
Fluoride mg/l 0.50 0,36 .54 .30
Total Organiec Carbon ng/l 10 3.7 2.8 7.3
Total Cyanide ug/l <10 <10 20 - <20
Total Zinc wg/l 0,226 0.212 0.161 0.266
Soluble Zinc mg/1 0,054 0.189 0,198 0.118
Soluble Antimony mg/l <0.3 <0.3 <0.3 <0.3
Total Recoverable

0il and Orease mg/l <5 <3 <5 <5

COMMENTS: Samples were collected by Recra persomnel on 11/13/81, 11/16/81, and
11/17/81. Analyses were performed according to U.S. Environmental
Frotection Agency methodologies.

FOR RECRA RESEARCH, INC. (?7 . u . 4/1/\}/\/\/’
wure [/ / [8/K/

[¢

RECRA BESEARCH, INC.
T T St s pare



ANALYTICAL RESULTS

Page 2 of 2

BECHTEL CIVIL AND MINERALS, INC.

Report Date:
Date Received:

11/18/81
11/13/81 - 11/17/81 o

SAMPLE IDENTIFICATION

PARAMETER UNITS OF MEASURE D-b4 D-66 D68 D70
pE (field) Standard Units 6.75 7.30 6.40 6,15
Conductance (25°C) pmhos /cm 670 810 615 490
Chloride mg/1 84 100 31 36
Fluoride mg/l 0.33 0.36 0.39 0.26
Total Organie Carbon wg/l 33 8 7.6 7.6
Total Cyanide ug/l <10 <1{ <10 <20
Total Zinc wg/1 0,083 0,235 1.4 3.4
Saluble Zinc mg/1 0.099 C.125 0.443 0,533
Soluble Antimony mg/l <0.3 <0.3 <0.3 <0.3
Total Recoverable

0il and Grease mg/l <5 <5 <5 7

COMMENTS :

Values reported as "less than" (<} indicate

for the particular sample or parameter.

FOR RECRA RESEARCH, INC. Q l/ ?Mw

[¢

RECRA RESEARCH, INC.
1.D. #B1-1051

the working detectionm limic

DATE

/1 /1% ]%/

b

¥

F 3

4
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