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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 constituents 

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 to 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 lower 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 contact. 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. 

i i 
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1.0 INTRODUCTION 

SOMERSET RAILROAD CORPORATION 

HYDROGEOLOGIC STUDY IN THE VICINITY 

OF THE VAN DE MARK LANDFILL 

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 

Co rpo ration. 

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 area 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 which may be emanating from 

the landfills. rovide data necessary to evaluate __ the _ground_\•,ater 

levels, flow direction, 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 local ground water regime and a prediction of its 

interaction with the proposed railroad cut are presented. 



2.0 CONCLUSIONS 

Based upon data obtained through November 1981 the following 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 little 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 wi 11 be smal 1. 

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 analyses 

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 

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

g. Ground water that ffiay move into the railroad cut from the east 

is expected to have a chemical quality similar to that found in 

the Zone land 2 wells (Section 8.2.2). 

2 



h. Initial sampling of one of the Zone 1 wells (D-70) installed in 

the Norton Landfill had grease and oil 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 0-70 (Section 8.2.2). 

3 



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 quarry 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 Mill Street located to the north of the landfill. Site access is 

controlled by a locked gate at Mill Street and another locked gate at the 

entrance to the landfill. 

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 Comp~ny's landfill application to 

DEC (1977), the method of disposal 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 ½aste are placed on top of the limestone. 

The space between the drums is backfilled with fine crushed limestone, 

the drums are punctured, sacks of limestone are placed on top of the 

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

4 
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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 landfill 

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 ext~nt 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 landfill is 

about 473 feet msl. Depending on the final configuration of the cut in 

this vicinity, the 1-.,estern boundary of the tiorton Landfill could extend 

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

5 



The Norton Landfill was used for the storage and recycling of thermoset 

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 gallons/year was also stored there for recycling. 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 bulldozer. 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 & Hilger 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. 

6 
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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 I-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 installed. 

However, the location of the seal is reported only for wells VDM-5 and 6. 

A steel protective pipe and a locking cap complete 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 about 

14 feet into the Power Glen Formation to an elevation of about 422 feet 

msl. Wells VDM-3 and 4 are within the landfill and are 90 feet deep. 

They are completed in the Queenston Formation (see geology discussion, 

Section 6.0) to about elevation 350 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. 

7 



- 5.0 SUBSURFACE INVESTIGATION AND OBSERVATION WELL INSTALLATION PROGRAM 

The subsurface investigation began with the arrival 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. All 

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 waLer 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. 

All 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 1andfill areas, nests of three 

holes were drilled to shallow, intermediate, 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 nests 

are s~~marized in Table 1 and locations are shown on Figure 3. Boring 

logs of the drill holes are presented in Appendix A. 

8 
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L After coring, each hole was reamed with a rock roller bit to a nominal 

diameter of 6 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. In 

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 Whirlpool Fo~mations, 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 obser~ation wells were constructed to monitor a fourth 

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

9 
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interval was added to the program because ground water was encountered 

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 ½ater 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 lift type 

apparatus utilizing bottled nitroge:n gas rather than compressed air. Dry 

10 
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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 

lower end of the lines 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 lifting 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. In calculating the exterior water volume, 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 051, 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 also 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 054, 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. 

12 
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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 (horizontal) sedimentary beds 

with a thin cover of unconsolidated glacial deposits, soil, and talus. 

The glacial deposits consist of unsorted fine to coarse 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 is 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 l through 5. 

The Queenston Formation, the lo,.;ermost formation ex.posed 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 0-56. Total thickness of the formation is 

reported to be 1200 feet. The elevation of the top of the Queenston is 

397 feet msl at West Jackson Street and 404 feet msl in the vicinity of 

Mill Street. 

13 
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The Whirlpool Formation is a gray to white sandstone. This unit is 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 

slope. 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, N55E to N75E, and NlOE to N30E. 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. 
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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 a~e 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 higher than the level in 

Zone 2, the Grimsby/Power Glen contact. Considering the large difference 

in head and the low permeability of tt,e formations underlying the land­

fill, this indicates little 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 zone 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 on the section that 
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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' (Figure 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 monitored (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- 6 cm/sec., and the four 

measurements beneath the Norton Landfill taken in D-67 were less than 

5.1 x 10- 5 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 10- 5 cm/sec. Along 

other possible paths closer to the bluff, the effective permeability may 

16 



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 
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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 

landfill 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 hi story of the two landfills, a 

list of chemical parameters to be determined in the ground water was 

established. The list 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 

oil 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 analyses 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 land 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. All 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. All 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 9 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 SA, 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-S shows results from the Power Glen-Whirlpool interval 

(Zone 3). 
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0 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 msl to 442 feet msl. 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 centerline 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 railroad 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 

analyses (Table 8D) showed recoverable oil 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/1). 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 oil and grease concentration in the D-70 sample (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 dri 11 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 10-6 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 done.
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
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TABLE 1 

SUMMARY OF DATA ON VAN DE MARK 
OBSERVATION WELLS 

GROUND ELEVATION FORMATION 'il'ELL SOUNDED DRILLED ELEVHATION 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- 6 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, tilockage in 1 

casing. Since 4-13-81 water levels have 
fluctuated from 427.8 to 430.4. 

3 84.0 90.0 442.18 352.18 Queens ton 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 Queens ton 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 Queeriston Well responded to test, no calculations done. 
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 Queens ton No response test performed, not enough water 
to bai 1. Since 9-1-81 water levels have 
fluctuated from 349 ft. to 353 ft. msl. 

For location of wells see Figure 3 



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.) FORMATION SCREENED

D-49 1 459.8 408.5- 461.90 409.5 - 418.8 Power Glen/Whirlpool

D-50 1 460.8 · 369.8 462.69 373.2 - 410.3 Whirlpool/Queenston

D-51 1 459.5 418.5 461.77 419.5 - 444.8 Grimsby/Power Glen

0-52 2 466.5 380.5 468.69 381.5 - 405.5 Whirlpool/Queenston

D-53 2 467.4 421.8 469.18 422.8 - 442.3 Grimsby/Power Glen

D-54 2 466.4 408.4 468.46 409.4 - 424.3 Power Glen/Whirlpool

D-55 3 467.4 . 422.4 469.36 423.3 - 439.4 Grimsby/Power Glen
D-56 3 467.3 360.3 469.44 362.3 - 407.5 Whirlpool/Queenston

D-57 3 467.0 407.5 469.27 408.5 - 426.2 Power Glen/Whirlpool

0-58 4 465.7 414.5 467.68 415.6 - 440.7 Grimsby/Power Glen

D-59 4 465.0 365.0 467.25 366.0 - 409.1 Whirlpool/Queenston
D-60 4 . 465.7 407.7 467.75 408.9 - 422.7 Power Glen/Whirlpool

O-61 5 467.4 421.5 469.31 422.5 - 441.4 Grimsby/Power Glen

D-62 5 469.0 409.9 471.04 410.9 - 422.7 Power Glen/Whirlpool

D-63A 6 . 469.6 · 368.6 471.63 369.4 - 404.6 Whirlpool/Queenston

BORING WELL 
NO. NEST NO. 

0-49 1 

0-50 1 

0-51 1 

0-52 2 

0-53 2 

0-54 2 

0-55 3 

0-56 3 

0-57 3 

0-58 4 

0-59 4 

D-60 4 

0-61 5 

0-62 5 

0-63A 6 
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TABLE 2 

SOMERSET RAILROAD 
VAN DE MARK/NORTON McGONIGLE HILGER LANDFILL 

OBSERVATION WELL DATA 

GROUND SURFACE ELEV. OF RISER SCREEN 
ELEVATION BOTTOM WELL ELEV. INTERVAL (EL.) FORMATION SCREENED 

459.8 408. 5- 461. 90 409.5 - 418.8 Power Glen/Whirlpool 

460.8 369.8 462.69 373.2 - 410.3 Whirlpool/Queenston 

459.5 418.5 461. 77 419.5 - 444.8 Grimsby/Power Glen 

466.5 380.5 468.69 381. 5 - 405. 5 Whirlpool/Queenston 

467.4 421.8 469.18 422.8 - 442.3 Grimsby/Power Glen 

466.4 408.4 468.46 409.4 - 424.3 Power Glen/Whirlpool 

467.4 · 422.4 469.36 423.3 - 439.4 Grimsby/Power Glen 

467.3 360.3 469.44 362.3 - 407.5 Whirlpool/Queenston 

467.0 407.5 469.27 408.5 - 426.2 Power Glen/Whirlpool 

465.7 414.5 467.68 415.6 - 440.7 Grimsby/Power Glen 

465.0 365.0 467.25 366.0 - 409.1 Whirlpool/Queenston 

465.7 407.7 467.75 408.9 - 422.7 Power_Glen/Whirlpoo1 

467.4 421. 5 469.31 422. 5 _. 441. 4 Grimsby/Power Glen 
' 469.0 409. 9 · 471. 04 '410.9 - 422.7 Power Glen/Whirlpool 

469. 6 · 368.6 471. 63· 369.4 - 404.6 Whirlpool/Queenston 
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TABLE 2 (Continued)

BORING WELL GROUND SURFACE ELEV. OF RISER SCREEN
NO. NEST NO. ELEVATION BOTTOM WELL ELEV. INTERVAL (EL.) FORMATION SCREENED

D-64 6 469.1 421.4 471.37 422.4 - 437.1 Grimsby/Power Glen

0-65 6 469.1 406.1 471.33 407.1 - 422.1 Power Glen/Whirlpool

0-66 7 464.4 426.4 466.33 427.4 - 440.4 Grimsby/Power Glen

D-67 7 462.9 362.9 465.91 363.9 - 408.9 Whirlpool/Queenston

D-68A 7 465.2 407.2 467.55 408.2 - 421.2 Power Glen/Whirlpool
D-69 464.4 447.0 466.11 447.2 - 458.4 Grimsby/Soil Landfill
D-70 466.3 446.9 468.10 447.2 - 458.3 Grimsby/Soil Landfill
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TABLE 2 (Continued) 

BORING WELL GROUND SURFACE ELEV. OF RISER SCREEN NO. NEST NO. ELEVATION BOTTOM WELL ELEV. INTERVAL (EL.) FORMATION SCREENED --
D-64 6 469.1 421.4 471.37 422.4 - 437.1 Grimsby/Power Glen 
D-65 6 469.1 406.1 471. 33 407.1 - 422.1 Power Glen/Whirlpool 
D-66 7 464.4 426.4 466.33 427.4 - 440.4 Grimsby/Power Glen 
D-67 7 462.9 362.9 465.91 363.9 - 408.9 Whirlpool/Queenston 
D-68A 7 465.2 407.2 467.55 408. 2 - 421. 2 Power Glen/Whirlpool 
0-69 464.4 447.0 466.11 447.2 - 458.4 Grimsby/Soil Landfill 
0-70 466.3 446.9 468.10. 447.2 - 458.3 Grimsby/Soil Landfill 
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SYSTEM 

Silurian 

SERIES 

Niagaran 

I 
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GROUP 

Lockport 

Clinton 
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STRATIGRAPHIC COLUMN OF THE NIAGARA ESCARPMENT 
ALONG THE DANIELEWICZ ROUTE 

FORMATION 

Lockport 

Rochester 

Irondequoit 

I 

MEMBER 

Goat 
Island 

Gasport 

Decew 

Unnamed 

THICKNESS 

8'+ 

5' 

4-5' 

~70' 

12'. 

DESCRIPTION 

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 
planes. 

Dolomite: Medium brown to medium gray, 
medium-bedded to massive, hard, fine to 
very fine crystalline, fresh to slightly 
weathered. 

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 Rochester 
formation. 

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

Limestone: Medium brown to medium gray with 
pinkish tint, thin to medium-bedded, hard, 
coarsely crystalline, fresh to slightly 
weathered, fossiliferous. Pink crystals: 
Rhodochrosite? 
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TABLE 3 (Continued)

SYSTEM SERIES GROUP FORMATION MEMBER THICKNESS DESCRIPTION

Irondequoit Rockaway
Limestone: Dark gray, hard, fine to

9.01+ . coarsely crystalline, occasional shale
partings. Fresh to severely weathered at
shale partings.

Clinton 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.

Silurian Niagaran
Thorold 2.0' Mudstone: Light green, medium soft, cal-

careous, fresh.

Zone B

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

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

Medina

11 4/1

Grimsby

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 to
severely weathered.

- -- --
TABLE 3 (Continued) 

SYSTEM SERIES GROUP FORMATION MEMBER THICKNESS 

Irondequoit Rockaway 9.0'+ 

Clinton Reynales 1.0' 

Neahga 1.0 1 -1.5 1 

Silurian Niagaran 
Thorold 2.0 1 

Zone B 15.0' 

Medina 

11 ,;i 

Grimsby 

Zone A 

~60' 

DESCRIPTION 

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

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. 

Shale: Dark gray, thin-bedded, very soft, 
fre:sh. 

Mudstone: Light green, medium soft, cal­
careous, fresh. 

Sandstone: Red to green, medium-bedded to 
massive, medium hard, fine grained, 
fresh to severely weathered. Occasional 
shale partings and siltstone and claystone 
i nterbeds. · 

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 to 
severely weathered. 
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TABLE 3 (Continued)

SYSTEM SERIES GROUP FORMATION MEMBER THICKNESS DESCRIPTION

Silurian Niagaran

Power 27.0'
Glen

Medina

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, microcrystalline, severely weathered.
Dolomite and Sandstone: dark gray to green
thin-bedded, medium hard, fine-grained, fresh
to moderately weathered. Sandstone is cross-
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 Richmond 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.

l . • -

SYSTEM 

Silurian 

t__ .. J -

SERIES 

Niagaran 

L . .J -

GROUP 

Medina 

,---­

l .. , -

FORMATION 

Power 
Glen 

Whirlpool. 

Ordovician Cincinnatian Richmond . Queenston 

TABLE 3 (Continued) 

MEMBER THICKNESS 

27.0 1 

12.0' 

1200 1+ 

-

DESCRIPTION 

Shale: With interbedded Dolomite and cal­careous Sandstone: 60% shale, 40% dolomite and sandstone. Shale: dark gray to green, thin-bedded to fissile, medium soft to soft, microcrystalline, severely weathered. Dolomite and Sandstone: dark gray to green thin-bedded, medium hard, fine-grained, fresh to moderately weathered. Sandstoni is cross­bedded. 

Sandstone: White with black speckling (quartz and unknown black mineral), thin­bedded in upper 2', medium-bedded to massive in remainder, fine-grained, hard to very hard, fresh. Cross-bedded, ripple marks. 

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

FORMATION/ROCK TYPE
PREDOMINANT JOINT ORIENTATION

OPEN SPACE (IN.)/SPACING

Grimsby/Sandstone, Siltstone, N60W 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, Siltstone, 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 N55 to 75E N10 to 30E

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

Note: Dip of joints consistently·850 to vertical measured from the horizontal.

* "Closed" describes open space 50.1 mm.
**11 Tight" describes open space 0.1 mm to 1 mm.

FORMATION/ROCK tYPE 

-- - - - -~ -J...., -·· -
TABLE 4 

JOINTING CHARACTERISTICS OF ROCKS 
IN VDM LANDFILL AREA 

N60W to E-W 

PREDOMINANT JOINT ORIENTATION 
OPEN SPACE (IN.)/SPACING 

N60 to 70E N20 to 30E 

-) 

Grimsby/Sandstone, Siltstone, 
Shale Closed* to 211 /3 11 ~30 11 Closed to ~11 /6 11 -30 11 Close9 to 211 /18 11 -24 11 

Power Glen/Sandstone, Siltstone, 
Shale, Limestone, Dolomite 

Whirlpool/Sandstone, Ortho­
quartzite 

Queenston/Siltstone, Shale 

N45 to 70W 
Tight**/3 1 -6 1 

N55 to 70W 
Closed to 211 /2 1 

N70W 
Closed /2 1 -6 1 

· 

N65 to 70W 
Ti ght/2 1 -6 1 

N70E 
Closed to 1"/2~-4• 

N55 to 75E 
Closed/2 1 -6 1 

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

* "Closed" describes open space ~0.1 mm. 
**"Tight" describes open space 0.1 mm to 1 mm. . . 

NlO to 30E 
Closed/2 1 -4 1 



TABLE 5

SOMERSET RAILROAD
PRESSURE TEST RESULTS

BORING NO.

ELEVATION

INTERVAL TESTED (MSL) 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-s Queeriston
406.0 - 416.5 1.5 x 10-4 Whirlpool
416.0 - 426.5 . 2.1 x 10-6 Power Glen

D-53 421.5 - 432.27 2.74 x 10-6 Power Glen
434.9 - 445.4 1.3 x 10-3 Grimsby

D-55 423.4 - 433.9 1.7 x 10-4 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 10-6 Queenston
406.8 - 417.3 1.5 x 10-4 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
378.6 - 389.1. 7.9 x 10-7
388.6 - 399.1 No Water Take

398.6 - 409.1 3.5 x 10-6
408.6 - 419.1 4.4 x 10-6
418.6 - 429.1 3.4 x 10-6

428.6 - 439.1 7.0 x 10-7

t

Queenston
Queenston
Queenston
Queenston
Whirlpool
Power Glen

Power Glen

! 

I 
f TABLE 5 

SOMERSET RAILROAD 

f PRESSURE TEST RESULTS 

ELEVATION 

f BORING NO. INTERVAL TESTED (MSL) PERMEABILITY CM/SEC FORMATION 

D-50 372.6 - 383.4 No Water Take* Queens ton 

t 382.9 - 393.4 No Water Take** Queens ton 
392.9 - 403.4 No Water Take** Queens ton 
402.9 - 413.4 No Water Take* Whirlpool 

11 412.9 - 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 

iJ D-52 379.0 - 389.5 No Water Take* Queens ton 
386.0 - 396.5 No Water Take* Queens ton 

i1 396.0 406.5 2.o·x 10- 5 Queeriston 
406.0 416.5 1.5 X 10- 4 Whirlpool 
416.0 - 426.5 2.1 X 10-6 Power Glen 

11 
D-53 421. 5 - 432.27 2.74 X 10- 6 Power Glen 

434.9 - 445.4 1. 3 X 10-3 Grimsby I 

11 . 
D-55 423.4 433.9 1. 7 X 10- 4 Power Glen : 436.2 - 441.2 2.1 X 10-3 Grimsby \I. 

(1 D-56 359.8 - 370.3 No Water Take* ·Queenston 
366.8 - 377.3 4.8 X 10- 7 Queens ton 
376.8 - 387.3 Test Invalid Queens ton 
386.8 - 397.3 1. 0 X 10-2 Queens ton ll 396.8 - 407.3 2.1 X 10- 6 Queens ton 
406.8 - 417.3 1. 5 X 10- 4 Whirlpool 
416.8 - 427.3 Test Invalid Power Glen 

[I 426.8 - 437.3 Test Invalid Power Glen 

[I D-59 368.6 - 379.1 1. 8 X 10- 4 Queens ton 
378.6 - 389.1. 7.9 X 10- 7 Queens ton 
388.6 - 399.1 No Water Taket Queens ton 
398.6 - 409.1 3.5 X 10- 6 Queens ton 

f.l 408.6 - 419.1 4.4 X 10- 6 Whirlpool 
418.6 - 429.1 3.4 X 10- 6 Power Glen· 
428.6 - 439.1 7.0 X 10- 7 Power Glen 

lJ 
lJ 
I 
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TABLE 5 (Continued) 

ELEVATION 
BORING NO. INTERVAL TESTED (MSL) 

D-63A 372. 25 - 381. 75 
379.5 390.0 
389.5 - 400.0 
399.5 - 410.0 
409.5 420.0 
419.5 - 430.0 
429.5 - 440.0 
439.5 - 450.0 
449.5 - 460.0 

D-67 368.03 - 378.52 
378.02 - 388.52 
388.02 - 398.52 
398.02 - 408.52 
408.02 - 418.52 
418.02 - 428.52 
428.02 - 438.52 
438.02 - 448.52 

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

PERMEABILITY CM/SEC 

No Water Take* 
No Water Take* 
No Water Take* 
1.3 X 10- 6 

7.3 X 10- 5 

1.3 X 10- 6 

1.3 X 10- 5 

4.3 X 10- 4 

2.3 X 10- 4 

3.7 X 10- 6 

3.7 X 10-6 

3.7 X 10- 6 

3.7 X 10- 6 

1.0 X 10- 5 

5.1 X 10-s 

3. 7 X 10- 6 

1.27 X 10- 6 

FORMATION 

Queens ton 
Queens ton 
Queens ton 
Whirlpool 
Power Glen 
Power Glen 
Power Glen 
Grimsby 
Grimsby 

Queens ton 
Queens ton 
Queens ton 
Whirlpool 
Whirlpool 
Power Glen 
Power Glen 
Grimsby 



TABLE 6

RESPONSE TEST RESULTS FROM WELL PURGING

BORING NO. TEST INTERVAL PERMEABILITY CM/SEC REMARKS

D-49 409.5 - 420.1 2.07 x 10-5

D-50 373.2 - 410.3 1.21 x 10-S

D-51 419.5 - 440.3 9.1 x 10-6

D-52 381.5 - 405.5 5.8 x 10-6

D-53 422.8 - 441.6 2.4 x 10-4

D-54 insufficient recovery

D-55 insufficient recovery

D-56 362.2 - 407.5 2.9 x 10-7

D-57 408.5 - 412.1 1.4 x 10-4

D-58 dry

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

D-63 369.4 - 404.6 1.3 x 10-6

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 10-6

D-68 408.2 - 412.6 2.4 x 10-5

D-69 447.2 - 458.4 1.5 x 10-4

D-70 447.2 - 458.3 1.6 x 10-4

I 
TABLE 6 

I RESPONSE TEST RESULTS FROM WELL PURGING 

I .. BORING NO. TEST INTERVAL PERMEABILITY CM/SEC REMARKS 

iJ 0-49 409.5 - 420.1 2.07 X 10- 5 

0-50 373.2 - 410.3 1. 21 X 10- 5 .- 0-51 419.5 - 440.3 9.1 X 10-6 

11 
0-52 381. 5 - 405. 5 5.8 X 10-6 

0-53 422. 8 - 441. 6 2.4 X 10-4 

i1 0-54 insufficient recovery 

0-55 insufficient recovery r, 0-56 362.2 - 407.5 2.9 X 10- 7 

fl 
0-57 408.5 - 412.1 1.4 X 10-4 

0-58 dry 

;1 0-59 366.0 - 409.1 1.4 X 10- 5 

0-60 insufficient recovery 

11. 0-61 422.5 - 436.4 4.0 X 10-5 · 

II 
0-62 410.9 - 419.0 4.2 X 10- 5 

0-63 369.4 - 404.6 1.3 X 10-6 

ll 0-64 422.4 - 437.1 2.8 X 10- 5 

D-65 insufficient recovery 

[I 0-66 427.4 - 439.2 2.2 X 10- 5 

[I 0-67 363.9 - 408.9 2.1 X 10-6 

0-68 408.2 - 412.6 2.4 X 10-5 

!I 0-69 447.2 - 458.4 1.5 X 10-4 
' 

D-70 . 44 7. 2 - 4 58. 3 1.6 X 10-4 

·ii 
rl 
[' 
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i ': 
.__iii-

WELL PURGING SUMMARY SHEET ,~. ~.~1 
·..ii 

AMOUNT AMOUNT WELL 
c~ BORING CALCULATED ACTUALLY VOLUMES DATE 

NO. TO BE PURGED PURGED PURGED COMPLETED 

D-49 25.4 27.4 4.3 11/16 

D-50 74.2 73.0 4.0 11/18 

D-51 19.8 35.0 3.6 11/11 

D-52 24.8 38.5 3.1 11/11 

D-53 18.3 32.5 3.3 11/11 

D-54 3.9 4.75 +10 7.5 11/18 

D-55 9. 7 5 +10 3.1 11/12 

0-56 90.1 86.1 3.95 11/17 

D-57 4.05 4 2.0 11/14 

0-58 

D-59 83.5 88.3 4.2 11/18 

D-60 4.3 10. 0 5.0 11/17 

D-61 28.1 33.5 4.8 11/13 

0-62 14.4 10.25 2.9 11/17 

D-63A 70.9 90 5.1 11/13 

0-64 32.6 42 +10 6.3 11/13 

0-65 22. 1 

0-66 23.0 23 +10 5.7 11/16 

D-67 85.6 89.3 4.2 11/16 

D-68 9.9 4.5 +10 2.9 11/18 

0-69 21. 2 25 +10 3.3 11/12 

D-70 22.1 28 +10 3.4 11/12 
· .. 
·- . . 

i - .. . 
i • 
'-

i! 
' 



TABLE 8-A

RESULTS OF CHEMICAL ANALYSES PERFORMED BY RECRA RESEARCH, INC.

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

Specific·
Well Temp. Conductance TOC TDS CL Oil & Grease T Fe
No. (C) pH pmhos/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

053 12 6.65 353 8.1 280 32 <5 3.8
12 6.75 360 4.2 340 · 32 <5 2.5

D55 12 6.55 430 4.8 370 37 <5 7.1
11.5 6.80 430 4.7 360 37 <5 4.8

D58 DRY
DRY

HOLE HOLE

061 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 <5 8.0
12.5 7.45 1,000 4.4 830 190 <5 1.6

---

.... ...1 -

--------------------
TABLE 8-A 

RESULTS OF CHEMICAL ANALYSES PERFORMED BY RECRA RESEARCH, INC. 

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

Speci fie. 
Well Temp. Conductance TOC TDS CL Oil & Grease T Fe No. (C) pH µmhos/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 (5 2.5 

D55 12 6.55 430 4.8 370 37 (5 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 (5 8.0 
12.5 7.45 1,000 4.4 830 190 (5 1. 6 
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TABLE 8-B

RESULTS OF CHEMICAL ANALYSES PERFORMED BY RECRA RESEARCH, INC.

ZONE 3 POWER GLEN - WHIRLPOOL CONTACT ELEV. 407.1 - 420.2

Specific
Well Temp. Conductance TOC TDS CL Oil & 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

057 10 8.10 483 3.8 540 39 · <5 9.8
10 8.15 415 3.7 .660 40 <5 11

D62 10 * 9.95 510 3.3 550 19 6 · 17
10 10.25 505 1.5 520 19 <5 18

D65 11.5 7.85 1,290 4.5 1,200 37 <5 4.8
11.5 8.30 1,290 . 9.5 1,100 37 · <5 3.3

068-A 12 8.75 255 1.8 230 19 <5 8.4
12 8.95 258 2.5 240 20 <5 . 6.7

D60 10.5 7.35 1,680 8.1 1,700 36 <5 16
10.5 7.55 · 1,700 7.3 1,800 30. <5 2.9

1 1

2 t -

©

a

---

. d.
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TABLE 8-B 

RESULTS OF CHEMICAL ANALYSES PERFORMED BY RECRA RESEARCH, INC. 

ZONE 3 POWER GLEN - WHIRLPOOL CONTACT ELEV. 407.1 - 420.2 

Specific 
Well Temp. Conductance TOC TDS CL Oil & Grease T Fe . No. (C) pH µmhos/cm mg/1 mg/1 mg/1 mg/1 mg/1 

049 11. 5 ' 8.85 283 1.1 290 20 (5 16 12 9.00 305 1. 3 290 20 (5 8.8 
· 054 11 9.50 1,480 2.4 1,400 290 (5 22 11 9.65 1,480 6.4 1,400 270 (5 49 

"--· 057 10 8.10 483 3.8 540 39 . (5 9.8 10 8.15 415 3.7 . 660 40 (5 11 
062 10 9.95 510 3.3 550 19 6 17 10 10.25 505 1.5 520 19 (5 18 
065 11. 5 7.85 1,290 4.5 1,200 37 (5 4.8 11. 5 8.30 1,290 9.5 1,100 37 (5 3.3 ' 
068-A 12 8.75 255 LS 230 19 (5 8.4 ~, 

12 8.95 258 2.5 240 20 (5 6.7 
.. 060 10.5 7.35 . 1,680 8.1 1,700 36 (5 16 · 10. 5 7.55 1,700 7.3 1,800 30. (5 2.9 
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TABLE 8-C

RESULTS OF CHEMICAL ANALYSES PERFORMED BY RECRA RESEARCH, INC.
ZONE 4

WHIRLPOOL - QUEENSTON ELEV. 362.3 - 405.9
SpecificWell Temp. Conductance TOC TDS CL Oil & Grease T Fe

NO. (C) pH , pmhos/cm mg/1 mg/1 mg/1 ' mg/1 mg/1

050 12 11.90 1,830 4.5
790 33 <5 0.9111.5 11.90 1,830 5.7
750 33 <5 0.90D52 12.5 6.35 3,000* * 8.8 2,700 1,100 30 1.412 7.15 2,690 9.6 2,300 910 6 0.70- 056 11 10.45 500 6.4 460 79  <5 5.611 10.70 600 5.0
480 79 <5 7.2- 059 10.5 8.30 249 4.5
220 22 <5 2.610.5 8.25 251 7.9
220 22 <5 2.8063-A 12 9.65 255 5.6 270 23 <5 4.7

11 9.80 275 5.8
270 24 <5 3.0

067 13 10.65 540 3.2
410 33 <5 3.112.5 10.75 530 2.0
410 33 15 3.5

)1 t.

- - - - - - - - - - -
TABLE 8-C 

RESULTS OF CHEMICAL ANALYSES PERFORMED BY RECRA RESEARCH , INC. 

ZONE 4 WHIRLPOOL - QUEENSTON ELEV. 362.3 - 405.9 
Specific Well Temp. 

No. (C) pH 
Conductance TOC TDS CL . µmhos/cm mg/1 mg/1 mg/1 

Oi) & Grease T Fe 
mg/1 mg/1 

050 12 11.90 1,830 4.5 790 33 (5 0.91 
11. 5 11.90 1,830 5.7 750 33 (5 0.90 052 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 0.70 056 11 10.45 500 6.4 460 79 \-- (5 5.6 
11 10.70 600 5.0 480 79 (5 7.2 --- 059 10.5 8.30 249 4.5 220 22 (5 2.6 
10.5 8.25 251 7.9 220 22 (5 2.8 063-A 12 9.65 255 5.6 270 23 (5 . 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 
12.5 10.75 530 . 2.0 410 33 15 3.5 

I ' 
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TABLE 8-0 

RESULTS OF CHEMICAL ANALYSES PERFORMED BY RECRA RESEARCH, INC. 

ZONE 1 MISC. SOIL - ELEV. 447.2 - 456.6 

Specific 
Well Temp. Conductance TOC TDS CL 0 i 1 & Grease T Fe 

No. (C) pH µmhos/cm mg/1 mg/1 mg/1 mg/1 mg/1 

069 14 6. 7 800 6.8 670 29 14 7.4 
14 6.8 780 8.7 730 29 <S 89 

070 14.5 6.85 640 24 570 31 73 120 
13 6.80 540 33 590 32 31 260 

• • •~ •" .~,. ' ' ' I 
h' ,, ,~ ,'~, .... •H••" ..,_ i '°' I 



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 (90' Deep)

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

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

I 

11 
r -; 
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TABLE 9 

ANALYSIS OF VAN DE MARK SAMPLES 
BY 

ADVANCED ENVIRONMENTAL SYSTEMS, INC. 

fl---------Sample Date April 1981 

11 
[1 
[) 

fl 
Il 
1_·1 

1·1 

l_l 
LJ 
[J 
[J 

[­
lJ 
[J 
✓ "I l_. 

TDS TOC 
Sample Site pH mg//1 mg/1 

Eighteenmile Creek 8.27 411 11. 5 
Site No. 1 

Eighteenmile Creek ·8.26 429 12.8 
Site No. 2 

Eighteenmile Creek 8.39 439 15.6 
Site No. 3 

Landfill Well 8.27 1,820 30.9 
No. 1 (22' Deep) 

Landfill We 11 10.2 1,710 50.0 
No. 2 (23' Deep) 

Landfill Well * 
7.08 21,200 374. 

No. 3 (90' Deep) 

Landfi 11 We 11 * 
4.71 19,930" 90.2 

No. 4 (90' Deep) 

Landfi 11. Swale 7.05 784 18.1 

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

Specific 
DO CL Conductance 

mg/1 mg/1 µmhos/cm 

10.1 53.2 609 

10.0 52.1 619 

8.90 48.9 612 · 

7.65 1,010. 2,540 

6.90 417. 2,350 

4.40 4,470. 19,400 

0.90 12,300. 24,300 

9.05 245. 1,250 



TABLE 10

ANALYSIS OF VAN DE MARK SAMPLES
BY

ADVANCED ENVIRONMENTAL SYSTEMS, INC.

Sample Date October 1981

Specific
TDS TOC 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

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) i

Landfill Well * 2.56 36,898. 64.6 15.3 13,895 32,800
No. 3 (90' Deep)

Landfill Well * 4.12 -- 11,996 28,800
No. 4 (90' Deep) 30,356.4 97/

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.

r 

_11 

li 
r . , 

LI 

lJ 
[I 

r1 
l.l 
LI 
l .. J 

Sample Site 

Eighteenmile Creek 
Site No. 1 

Eighteenmile Creek 
Site No. 2 

Eighteenmile Creek 
Site No. 3 

Landfill Well 
No. 1 (22' Deep) 

Landfill Well 
No. 2 (23' Deep) 

Landfi 11 We 11 
* No. 3 (90' Deep) 

Landfill Well 
* No. 4 (90' Deep) 

Landfi 11 Swa 1 e 

TABLE 10 

ANALYSIS OF VAN OE MARK SAMPLES 
BY 

ADVANCED ENVIRONMENTAL SYSTEMS, INC. 

pH 

7.56 

6.97 

7.08 

7.63 

9.55 

2.56 

4.12 

4.72 

Sample Date October 1981 

TOS 
mg/1 

38.3 

561. 2 

540.1 

1,938.2 

776.4 

36,898. 

30,356.4 

9,121. 

TOC 
mg/1 

5.1 

11. 0 

7.87 

f; 
! 

19. 5 · 

64.6 · 

· 97. 3/ 
·J 
7.2 

DO 
mg/1 

7.9 

7.1 

1.8 

. 6.1 

15.3 

0.1 

*Wells 3 and 4 are transposed on Figures 2 and 3. 

Specific 
CL Conductance 

mg/1 µmhos/cm 

39 520 

138 830 

131 791 

856 3,270 

236 1,300 

. 
13,895 32,800 

11,996 28,800/ 

3,498 10,360 
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APPENDIX A 

LOGS OF BORINGS 

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

E 468,495 
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"d 

i 
. ~I 01:SCl'l!l"K>N AND C:LASS!l"l-cATION 

: 11 • 

: .. - ... o 
Black tc yellow-brOlffl, loose, fine to / 

l coarse SAND, some fine gravel (COAL), 
oist. £111. 
k brown, loose~ med. stif.f, fine to coarsi 

2 SAND &silty CUY,tr. gravel & organics 1 .. ,. 
J _J 4.fi'-19.3' GRIMSBY FM. L 
1ok raddi&h brown to pale. green> hard to 
U v. soft slightly to complete.ly weathered, 
N "ine. grained to ndcrocryst:alline inter-
.l i:ledded SANDSTONE & SHALE., shale c:ampletel; 
R ifeathered to clay, bedding thin and 
U r1orizont.al with occasional bedding plane 
N epat"ationst 6.0'-6.4' ve-r-t.ical joints, 
2 rrought no coating. 

-
R Pale greenish 'iihite, v. ha~d, fresh to 
U slightly weathered~ fine grained SA."lDSTONh 
N horizont:ally bedded with slight staining 

3
; (yellow•b-r-own) on bedding separations • 

-
R 
u 
N 
4~~-'";"1;;-9-,3;,;:_:;,~l-,:;,;-, -;POWE;;;;:;;;R-GL;:;;EN;;_;-,;FM;;-,'"'------l 

Dk. reddish brovn to pale green to grayis 
green to white to med. to dk. gray, v • 
soft to v. hard~ slightly to completely 

-weathererl~ v. fine grained to ffiicrocrys­
;R talline, interbedded SHALE., :.:rMESTONE, 
U DOLOMITE, & calcare.ous SANDSTONE. kddin 
N is thin. horizontal, irregular with 

5 occasional banding slump structures, 
occasional bedding joints. 

B 
u 
N 
7 

20.0-20.3 v~rtical joints, rough9 
21.5-21.8 irregular, no coatings. 

0 • oa .... ,.o .. ; P • "l'TCNa•; O,. O"l'NCM Danielewicz Route 
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,.(111.C NO. 

0-7 

MOTCI Q,o; 
...,. ..... \t.l.l, 

WATC~ lltl'ulll .. , 

1:'"""""C:'l"Clli 01" 
o••t.uft• , .,,. c . 

Drilling with 
3/4" hollov-stem 
augers. 

Auger refusal at 
4.6'• 

No loss of return 
~ter • 

Vol\Jllle. occasion­
ally decreasing 
at fractures. 
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So11!:erset Railroad 
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Mi)YCl!I OH" 

WAYCIII: l.l<Vl!ll,.S. 

•Al'C- "'ltTV*l'<. 
CHA,.,.c,1u, OJI' 
0-111:u.1.oHG, 11:Tl;l. 

Bore 
with 

r:--c:--::--::-:---::------,-----------': rock 
141.3 1-46.6' WHIRLPOOL FM • 

hole reamed 
3-3/4" r¢ller~ 
bit to 45.5. f 

Grayish white. hard to v. hard• fresh to 
slightly weathered. fine to medium 
grained SANDSTONE, dighdy calcareous, 
bedding U1Jsive with bands of shale, 
43.3-44.6 Vertical joints 1 rough • 

no co,u;:i:Qg. 
45.3-45.7 Joint at 66~, vertical jointst 

rough• no coating • 

Boring completed at 46.6'. 
Boring completed as obeervation well. 
See observ•tion well COttpletiO'C report 
for construction details • 

i 

Screened interval 
35.8' to 45.3 1
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BORING LOG l"°'"fC"t 
' Somerset. Railroad l

t>t'CST NO. 

1 0" 2 

~- eOOffO•N•T•t 1.-.-... ,.0 ..... o.,:r, :····•"'¢. 
Van De. Mark N 1,161,003 E 468~422 90' i -• ~----------'--.....:...----'---------------...L,----~-----; 

ilNCl'tU.) : . i • tr"r,l ~- !eo;>M",.c:Tao I"'"'._ ... ,. 10•''-'- ........ AMO wooc<. .. o .. a ,us• ,o,..•••..,•o•N~ j ,aoc:..: f..,.l 
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:(;011• fift.c-<>v,u,v i,, .... 1 ... 1 ico•• •o•••I-•• j•t.. To•
1
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I I - J. A. Stone/D. Middleton 
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QUClllnlQN ANO CLASSl,.ICATIOH 

Top of Ro,k 
1.4 1 •22.0 GRIMSBY FM. 

- SANDSTONE SILTSTONE SRAl.E: 
interbedded 60-65%SS/,0-45% sh. 

R SANDSTONE & SILTSTONE: dk. red brown to 

~ 

• u 

' 
2 

pale green to lt. gray, fine to v. fine 
grained~ thin-bedde-d ·{horizontal) 
medium hard to hard. fresh to moderately 
weathued, cross-bedded, oce. pale 
green blotchy patches (mottling}, 
gradational change between sandstone 
& siltstone. 
SHALE; dk. red brown to pale green, 
thin-bedded to fissile (horizontal) 
soft, moderately to c011pletely weathered 
to clay. Bedding plane joints (Fe 
stained w/clay residue): 8.7-9~2, 
9.7-10.0, 12.1, 12.4-12.6. 13.0, 
14.2-14.J, 14.6~ 14.B, 15.0> ts.l, 15.9~ 
16.1-16.5, 22.9~ 23.0, 23.5. 
Vercical Joines (Fe stained) 7.4-7.9~ 
S.1-8~7. 

_ J22~0'-45.l I POWER GLEN FM. L 
SHA.I.£, DOLOMITE 

1 calcareous SANDSTONE interbedded. 
SHALE: ined,-dk. g-ray, thin-bedded :::o l 
fissile, me~. hard to med. soft, fresh t 

k s:ompletely veathered to clay • 

I Fossiliferous~ burrows, clay inclusions~ 
DOLOHITE/~alcareous SANDSTONE: 
lt-se:d. gray, fine gra1ned, thin-bedded* 

~' hard, fresh, fossiliferous. cross-
~ bedded, clay inclusions. 

N 

a 

.. O'l'at ON, w•T•• 1.cva1--., 
WATCll "ICTl.lll'f<, 
Cf!lll1t•CT1llll 0" 
-lf.Ulro•, •'TC, 

10" holli;,v stem 
auger used to a 
depth of !.4'? S" 
PVC surface casing 
cemented in place. 

Water used as 
drilling fluid • 

HOl.e.NO 
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45. 
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22 .. 0'-45. l' PDWER GLENN FM. (cont,./, 

'i =~:;1:!si!:e~o::;:a!!):s;;:;~4~37 
u 24.9, 2s.o. 25.2, zs.s, 32.2, 32.4, 33.B, 
N 34.2. 35.2, 36.5-36.8• 41.5-42.2, 

42.6, 43.0, 43.5, 44.l, 44.2-45.5. 
9 Vertical joints (re stain on surface): 

41.6-42.0, 42~6-42.9, 

I'! 
u 
N 

0 

Paver Glen fm. 

"tJol'-:.>u,5' ., 00 

SANDSTONE: lt. gray, fine gnined• 

..01"■ 9 01<, 

•11u·•• 1.•"'•>-s. . ........ ,. ... ,., ... , 
cH••-cT■• Qf' 
c;•ll.1.INQ., ■ T(L 

~ thin-bedded to uasive 1 hard, ft'eeh • 
u unknown black ttd.neral gives speckled , Soring reB111ed 6" j 

N look. Cross-bedded, occ. shale part-1 'n1am. to 58.0'. 
inp. No joints or fractures in this Oosv. vell 

50. 
1' Ht::tion., 11nstalled to 51~ 3' 

---1--+-;!._-;:;:::::~r;:::r="T«;.tr--------ldepth. EottOffl of hole@ 50.5'. . 
. 

. 

~ , 
~ . . 
. 
. 
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. 

I 

. 

. 

. 

. 

. 

i 

Boring completed as .observation 
well. 

See observation well C011pletion 
report for construction details. 
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MOU< NO. 

BORING LOG Somerset Railroad 1 0"' 3 D-50 
~~-

I c:00110,.,.AT■• IANGL.I: ,,-ltOM MOIIIZ, ■■ ,HUNG •rT■ 

Van De Mark N 1,160,983 E 468,415 90° 
----

IPIIIL.L.11:11 ID"': ... :5...,_ AHO MODaL 
1"01.a •u:11: lov ■•■ u•o•,.IJ'T.) l"oc:1< IP'T,) ITOTA<. DK .. T .. ■■WUN lcol: .. /1.;;;:1 I (INCMl!:5) (FT.I 

10/13/81 Empire NX/6 2.8 87.8 90.6 
f------ IOIIOUNO ........ T.)I O■ J'TH/ ■ L.. OIIOVHO ••T■ II (FT.) 10 ■ .. TH/ IU,., TOr 01' IIOC~·;_,- -COIi ■ ll ■C:OV ■ IIT jFT,/ ... ) coon: ■ox••1-.... ·· 1•1.. TO" 01" CASIOIG {l"T,I 

85,65/98 1 6 2 462.69 460.8 44.2/416.6 2.8/458.0 

rMP'I.■ HAMM ■ II - ■ l<iHT/"iL.L. ---------
I CASING ..... T ~H-NOL.■: DIA,/L.■ HOTH I l,.OQQEO BY: 

140#/30" J. c. Isham 

! I • ". . 
; ► I 

I 

1~: ~ ~!: • . PENETRATION z 
• ' ,Q 

> '" S II I > , j BLOWS t 0" NDT■ S .. 
► .. I > I I 0 ' • I l 0 • .< WAT■" L.■ v ■ L.s, 

:! ~e1~ ' • . " £L£V ... Tl0N 
% oS • DUCRIPTIDN AND CLASIIP'ICATION WAT•R 1t•Tu•u•. 

.. - • F l • l ' 0 !P'T.l t •" • CHAIIACT•lt .. 
L~!u I U • . ' • • ~~ : • ' . • • Pltl"-1.ING, STC. :,:~ ~;~ • I ~ . ; 0 0 0 Z< • .. c I : : ! : 0 : ~ • ,_ 

' 74•~ 460.8 u . ' . 
SS/ 2.C 1.51 17 25 13 4/3 1 o.0 1-2.s 1 reddish brown weathered & 6" hollow stem 

2" . fractured shale & sandstone. auger used to a 
• 5 o.o REF. .... Top of rock. depth of 2.8 ft • 

458.0 - 2 

i NX casing installeC 
RQD % to a depth of 2.8 

R . 2.8'-22.8 1 GRU1SBY FM.: reddish brown ft. 
NX 5.0 3. 7 " 13 5- u and mottled reddish brown & pale green 

N sandstone, int:erbedded with reddish Water used as a . brOWll shale, sandstone is hard, massive drilling fluid. 
1 Co thinly bedded, horizontal.bedding 

- .... with cross-bedding at: approx • 20' from 10" hollow stem 
horizontal. auger used to a 
Shale, weathered to firm • depth of 2.8 ft & 

NX 5.0 5.0 100 64 
. 

8" PVC surface 
10. 

R 
casing cemented 

. u in place after . NX coring. N 

. 
- Lz Water level: 7.45 

10-14-81 boring . at 22.81, 18.45 
10-16-81 boring 

NX 5.0 5.0 100 58 15• R at 85. 6. 
. u 
. N 
- . 16.3'-22.8 1 Basal unit of GRIMSBY FM. 

l 
- 1.1 Pale green sandstone 
-

Pa ~ker -
NX 5.0 ~.85 97 56 TeJt - R 

" 20-
7. X 1( u 

l N 
cm sec -

- 4 
438.0 -

22.8 1-45.95' POWER GLEN FU.: 

5.ol 
I 

Dark reddish brown to pale green & 
NX 5.0 100 54 grayish green, v. hard to soft, fresh to - R 25- u slightly weathered, v. fine grained to 

' . N microcrystalline int:erbedded calcareous 
' sandstone, shale & dolomite thin 
' horizontal bedding with slump structures : 5 

1 
- & cross-bedding, iron oxide staining on 

I some joints, vertical fractures-
NX 5.0 5.0 100 78 

Pa ker 22.5-22.8, 25.2-25.45. -
Te C 30. R 
116 u 
4. X 11 

-4 - Horizontal fracture zones: 
I 

N 23.1 1-23.45 1
, 23.8 1 -24.0'. 

I cttsec . 6 
I : : - Ii[ 

NX 2. 81 2.8! 100 I 14 

I 
u 

I I 
. N 

i ,.os .R 35. " •• • ••uT ••Oofll; sT - •"•'-•" Tu ■■; ISITI!: HOLE NO. 

0 • P■ fllNIStlfll; "• •1T(:H■ lt; 0 • 0.,N ■ lt Van De Mark D-50 

GPO - 13234 Rev. 1/82 !Form 10070 - 1) 
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llX S.C 5.0 100 

NX s.c 4. 7 

NX s.o! s.o 100 

ITT< 5.0 5.0; 100 

! 

! 
ID: s.o 4.8 96 

' I 

90 

94 

66 
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86 

45 

I 
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! 
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#4 
Ze o 
Fl w 
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Te e 
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Ze o 
Fl ,w 
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Flow 
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I 
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-
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Somerset Railroad I 14818 

22.S'-45.95' POWER GLEN FM. (cont~) 

• u 
N 

8 

-

9 

"I! 
u 
N 

0 

f,,,- 45.95'-56.St WHIRLPOOL FM.: 
R Gray to lt. p-ay, v. hard sandat:one, 
U iaasaive to thin bedding, iron oxide 
N scaining at some joints with black 

shale partings • 
l 

,-

•.----------------
U 56.5'-90.6' QUS~STON 1-l!~: 
NDark reddish brown. f1m shale, banded 

and mottled with blue-green shale. 
~ calcareous, fresh, massive, same open and 

calcite filled vugs. Core bruks along 1 

_a preferential plane of vea.k:neas at an 
R angle of 20• to 30• from horizontal. 
u56.5-57.3 aoft ve.thered blue-gr•e.n shale 
N 

3 

Van be Mark 

1 

.. 01,.1( NO. 

D-50 

N0Tl(I 0111' 
WA'tl(lt 1.l:W.'-1', .......... .. . .,,,., ... 
l;:to,1;11'-.CTltl't O"' 
0•11.1.1-. «TC 
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s.J 100 

i 

I 

i 

I I 

ROD% 

89 

60 

74 

Pa ker 

... '" SJI-L.11" •-ON; ST"' SH•l.·Y TV••: 

0 • llli'ltftNt•ON; JI • JIJ'f'Clol• ■: Cl • J:!sl'Of•tt 

370.2 

I 

. 

-

80-

-

85· . 

-

90. 

56.l'-90,f
1 

QUEE!ISTON
1

FM. J;:ont.): 
Bands of u -ue-green f rm suale~ 

R 66.2-66.35, 68.1-68.2, 69.3-69.8 • 
u 75.7-75~8S, 76.1-76.3, 90.3-90.6. 
N Mottled zones of dark red-brown~ blue­

green shale: 

6 ss.o-s8.4, 60~8-61.3, 76~8-77.6, 79.0-
79.s. 89.4-90.0. 

-
R 
u 
N 

L7 

NQ'f.$ ON: 

WAT·• !.·¥·<.~, 
W4T.l'I ft ■ Tl.>"Of, 

(."IAIIIACT•• 0,. 

o•u.1.»-•, •Tc. 

1"--t--H;g;:o:;t,;t-:;.,..::"'.o:C,fnB;;;o:;:<1-,n:::g:C,c-1!ll ,vC-.r"or"e".------~ Boring reand to 
. 
-. 

-

. 

. 

-

-

-
. -

-

Boring completed as obaervati® well. 6n Diam.~ to 91.0
1 

• 

See well completion report for 
construction details • 

D-50 
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GPD-13234 Rev.1/S2{Forrn10070-1) 

IU,.&VA'TION 
IJl'T,) 

459,5 

458.5 j 

I 

I 

I 
I 

444,.0 

437.a . 

i 

-1 
i 

i 
i 

424.5 
Sl1'1t 

•4• Oil(>, !*Mll:&T >U:I, !iCl\.,11 NG. 

S0tt1erset Railroad 14a1a 1 - 2 I r.;..si . 

• ~ 
% 
t 
! 

. 

s. 
. 

. 
. 
. 

10• . 
. 

. 
. 

. 
15. . 

. 

. . . 

. 
20 • 

. 
. 

. 
a 

25~ 

~ 
30~ 

~ 
' ~ 

"-""G'-11 !"•O• >IOJIIISl. •••·•t<~ 
90' 

OUCIUJl'l'ION ANO CLASJl,.tCATION I 

I 
Q'sh 0 : 

L ~~?!sh brow, weathered & fractund I 
n -i:: SANDSTON°V t:O"' of rock. _,,,,­

N l.0'"-21.7 GRIMSBY m. 
Dk.red-brovn to pa!e green to green to 

1 grey• fresh to severely weathered. soft 
to med~ hard, fine grained to micro­
crystalline in~erbedded, SANDSTONE, 
SIL!STONE. SHALE. shale friable to 

R completely weathered to clay occasional 
U cross-bedding & banding, horizontally & 
N vertically jointed, yellow-brown coatings 

present, lS.5'. 

7.6'-8.2 1 vertical fracture with 
R yellow brown coating. 
u 
N 

3 

~ 
R 
u 
N 

41~'""1"'5'°,"'5"'• --2'"1'"."",",--,GR"'r"M"'.s"BY"""'=FM,,... ------. .... 

u 
N 

5 

Pale green to gray, fresh, med. hard, 
fine grained, SANDSTONE few horizontal 
joints, zone of green clay at 20.2, 
vertical joints at 19~5-19~~. 21.6-
22,2, 

1-J 21.7•-,n.J'POWR GLEN FM. ..._ 

~ 
u 
N 

6 

C 

,: 
u 
N 

7 

.. 

Dk. red-brown to brown to pale green 
to gray, fresh to slightly weathered. 
soft to med~ hard, fine grainerl to 
microcrystalline 1nterbedrled SHALE, 
LIMESTONE~ calcareous SANDSTONE, 
DOLOMITE, siltstone. occasional 
banding & slt.ffllt) features, hori-
zontal & vertical joints present, 
occasional yellow brown coating on 
joints, few vugs. in calcareous 
SANDSTONE. 

Vertical joint, stained. in calc. 
sandstone at 23.4'-23.55', 23.8'-24.B', 
and occasional vugs. 24.0'-24.4' 
vertical joint to weathered clay zone, 
clay zone at 24.4'. 

Van De Mark 

TOTA<. DW:,_T,. 
{¥T,l 

43.3 

., • ., •• cu,: ........... ,, .... , 
W""TSa ,.11:TU• .. , 
<:HAlltaeT•• ,.,. 
a•1i..1.•-• &Te. 

NX diamond core 
apl~t inner barre 
Water used as 
drilling fluid. 
1011 hNlow stem 
auger used to a 
depth of l' & 8-" 
PVC surface casin1 
eement.W in place. 

Lost all water 
1-3 1

• 

~ater level: 6.2' 
10-22-81 .mt 
boring logged fro1 
core box • 

1-10\.EhlO 

0-51 

... 

... 

-... 
--
--
.. 
-
.... 
... 

----.. 
-

-

-



~ 
! BORING LOG i 

! 1 
. ' > 

> 
t I ~I i ' ; • PIN&TRATION • • 
'OI' "' > • . ' BLOWS ,. ; ,I Ill ' > g ' . 
; i ~: ; ' ' •• 

. 

• • • . , > ' ! • <t' : Ii • • ~l " t 0: :· ~ • . ' i. i. • • ' • • • • • Ii iii • .. 5 : • • : % • ' • • ••• • ' • . ' • 
' 
I RQD %1 

NX :s.O '. 4.8, 96 LL i 
24 

NX 5.0 4.8 96 ~ 
12 

I 

I 
' 

I 

i 

I 

Ill• Vi.IT , .. OOH( .T • ·••1.•'I' 1'Ual:; 

0"' Oa ...... 1.0trt; I'• ,.,T(:HClll J:)" OTN■ fl 

GP0-13234·A Rev, 1/82 !Form10070•2J 

i 

I 

t"'"DUC(:T 1-;;ia 1-••T,.o. , .. 01.• .... 

Somerset Railroad 2 0" 2 D-51 ' -~ • -. HQT,.S OH' 

' g< • 
&t.•VATIOfO • oB • WAT.,. ........... 

(P'T.l • 01:,c,.,,..,.,o"" A .. D (ll.A •• lill'ICAl'IO• WAT■• ,..,.,,1111111, 
t :;; ' C:HAJIA..:Cl'&"' 01' • • • oa,.,1,.n••• ll'tC. • 
Q !~ 

424.5 

R 21~7•-43.3' POWEll GLEN FM. (cwt.) Boring reamed . 
u to 6'' diameter 

. N Vertical fracture. froia horizootal to 43~3'. -. .ll. joint& at 23.2'-23.6' • 

. 
R . 

. u 
40- N . . 

9 
. 

4Hi.2 -. Botino: c-lete-d to 43. 3' • 

. 
45- Boring completed as observation well • . 

. See observadon well completion report . for construction details. -. 

. 

. 
-. . 
. . 
-. . 
. . 
. . 
-.. 
~ . 
-. . 
. -
. -
. 

-
. . . ., 

i -i 
j 

I 

1 I -
Van De Mark 0-51 



I 

BORING LOG I
-·'"" .••••. ---···· ...... 

. Somerset Railroad 14818 l o,. 3 0-52 

h;;-.-- l,;:OOllfDt .... T.. • ... 1,.. ,,..,,., HDlllil,, ........ o. 

I Van De. Mark I N l,160.,634 I 468,308 i 90~ r-~·· 
1

ca1;1JO.,•T•O o•iu .. aw 1oi.,1.1, •••• ••o Mooa1. ,Ho1.• •1•• :ov•••v•o•Oj·l"'T.j,•o-c-•-1-•-••~I-~-.-,-.-,-.-,---.-' 
I , / (INCHC5l !l"T.) 

, lO,l
4 81 ; 10/23/81 J. Jensen/Empire CME 55 KX/6 1.5 ! 8807 90*2 

rCOlll• •c.ci~ f"".1"'-) ,eo•« COl<C~ -"-■ I a1,,. T0"0" e&,l"IG CIHll.lWD •t..(l'T.}joaJ'l"l'otJ ■ t.,, 4110\,NO W•T«a {l'T.} ,c>•""'/CI.. TC:U' o,, •O,;:K (J'T.) I if'T.) ! ! 

60.8/91 6 l 468.69 466.5 55.3/411,2(12/15/81) l,5/465.0 

140#/30" 

• • • : ► i 3 I,:' . ' ' , . ' : ~: "' • ••I • 
: C ! l 

PSNETR~"tlON 
BLOW$ 

i. " " " 0 0 
~ ~ ~ 

l'.IJYATION 
(ffT.} 

466.s I 
i 

!.OGG.i09Vl 

J. C. Isham/D. Middleton 

"'OT•t QN. 
wATatt 1.•v•1.•, 
WAT ... •1tT\UII .. , 
<:MAlfl,ACT•III: OP 

01111.-.1-, •Tc, 

i ss i 
2 1s a I 105 5 ; I 100 46;.o 

i 

' 
I 

NX i 1.01 1.;i 

NX jl.3 1. 

·-· i .z . 
!IX I ,.o 1., 

I 

2. 

3. 

NX 
I : . 
1'·912.~ 

' 

NX •• 1 ! •. ~ 
I i 

i i 
i 

NX 5.0 4., 

I 
' 

1··
9 

i 
4.~ 

' I 
I 

I ' ' 
i I I 

NX 

: i i 

I I 

iROD4 

10-0 I 17 

i 

100 o I 

92 0 

100 

80 0 

100 

93 35 

100 

I 
100 I 

96 so 

100 , ,9 I 

i 

' 
i 

I 
i 
l 

i 

: 

I 
: 

' 
I 

I 

I 
I 

•• • •"WT •HIOJ<I. •T • SN·••" 'tu••; fSlTIE 
o • n•••u•o•; • • f>tTC\'H••; o .. OTl!f•111: j 

GPO· 13234 Rev. 1/82 !f'orm 10070-1) 

433.9 

431._5 

. 

I 

I 

. 

' 

10 • 

15 • 
' 

. 

. 

. 

. 
20 • 

' 

' . . 
. 

25. . . 
' 

. 
. 
' 

30 • . 
' 

' . . 
' 

35 

i; 
s l. 5 '-3.2 .. h' GRIMSIY FM:. Reddish brown & 
• lllOttle.d re.dd1•h brP'tm., And pale gyeen 
l sandstone interl>edded with reddish 

brown srutle-. Sandstone 1s hard, ,aassive 
to thinly bffded, horizontal bedding 
with cross-bedding at approx. 20° froffl 

~ horitontal~ Shale is weathered co firm 
some slump structures fracture 
spacings .1' to .5'. 
Vertie.al fractures at: 6.,o-6 .. 5, 8.0-9.0~ 

k 13.0-13,3, 16.s-11.0. 17.6-31.0 

~ 

~J 25.0 1-32.6' GP.IMS.BY FM. basal unir • 

I 
~ 
I, 

~ 

32.6 1-54.6' POYER CLEF FM.: 
! banded ~rui mottled dark reddish brow, 
i 

!)ale green & blue-green, interbedded 

n sandstone and shale {cont.) 

Ven De Mark 

Lost SO% of water 
at 2'~ 

10" hollow sten 
auger ueed to a 
depth of 1.5' & 8" 
surface cuing 
installed & 
cemented. 

I 
I 
' 11-!0LE NO 

D-52 
i 

-
-
.. 
----.. 
---... 
-
---.... 
--
• ---

! --
! • 
I -

·£11 .. 
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I 

I • • t1' . ' • • ~1 w 
. . I; l • • •• 0 

"" . - r . ' 
• 0 . . . ' ' ' ' . : ... ' . .. 

BORING LOG .. • • . , II'; , 
~: 0 •• 

0 0 • 

" 
0 . • "• lll, V ·~ ., 

ll' W .: J: " I • ,, " • • "• t, : I ... 
': 0 : • :·..., • 

PINETRAT10N 
BLOWS 

. • • = ~ 

RQD % 

60 

69 Pac' er , .. 
#1 
2.1 X 10-

f--f--,~-f---+--+-em sec-,. 
i 

NX j10,, 10,0 100 
J 

16 

NX 

.. 

I 

I 
I 

I 

i'"· ,.a 
I 
i 

I 

i I 

110.l.6
1 

. I 
! 

' 

' I 
' 

i 
I 

Paclqer 
!es-td 
Q4 • 

1.5 IX 10"" 
---~--1- cm sec-

98 

i 

Paekj.r 
Tesq 
#3 i : . -; -z.o ':x 10_, 

cm/sec 

i 

' 
96 24 I 

Packet: 

I 
' 

I ' 

I 

Test! 
. #2 
I Zero: 

-+----4'--IFlLrn,.--

I I I : 
i 

•s • ...... ., 11>cuu,; ST • -•1.•v Tu••: 
D ,. ViilfrUOWOJOl I' • ~nc:: ..... O • oT••· 

GPD-13234-A Rev.1/82 {Form10070-2) 

lll:\.&V4TlDOf 
{~T.► 

411.9 

• : .. :: 
t . s~ 
• •• t ~! • z5 • >u 

-< . 
. . 

45 • 

. 
-
-

3 
50 • 

. 

. . 

" 

Somerset Railroad 

• • • 
' ' • 

32.6l-54.6' POWER GLEN FM.(eont.): 
R With some i'llump structures & cross-
U berldi~ hori.zont:al fractures of aµprox. 
N .z' .• 5 spacings. 

34.3-36.0 blue-araen-.andstone. 
36.0-37.5 dark red-brovn shale. 
37.5-38.1 mottled green & dark red brown 

R! sandstone. 
u'38.1-39.4 blue-green sandstone. 
N 

R 
u 
N 

4 

,_ 

NQTllU: !;JH, 

WAT.It 1.&Vlt0.1,, ..... ., ......... ,,,."', 
,::,.,.,_,u;:Y&lt o, 
attu.1.INlli, l:T!; • 

551 luR 54 0 6•-6.S.6 1 WIRl,POOL FM,.: guy to vhite ,1. 

Iha.rd to v. hard fresh sandstone, wt.Ssive 
N to thinly b-added horizontal joint -. 

--i 

j 
60~ 

st~ined with FeO, 55.3 • 1 ,Ve~tical frac~u:res: 55.3-55.9, 
156.0-57.1, 58, ►59.l. 

~ I 
65 j r,.5,6'-90.2' QtJE!!NSTON EM: Dark reddish 

~ brawn with blue-green mottling, soft 
massive shale. horizontal joints on .2-.3 
spacin?,a. some joints_at 20•-30•. 

~ ~5.6-66.1 blue-green 
~ ~6.l-68.2 dk. red-brown 

70 ~ 68.2-68.5 1DOttled green & red 
~S.5--74.4 dk. nd-brm.m 

i 

!74.t,.-.75. 7 banded green t. red-brown 

C. 

, pB of drilling 
'L, fluid is 9.5. 

~ 
1 

391.5 175 7 i 
Van De Mark 



BORING LOG 
C · 1r 1 • • , ul :i ir • ► ., • PEfrifETflATtON • : : I";:. : ii • > > "I w l e; ,. j e . ' BLOWS -• :~·~ie;;: ". ' ' . , • ' <.! I'.' Ill I,;% '. ; ~11 wf • i; " ;, ;, .. , . t, ; f = 2 V • - • • ' , .. 

' ~ ~ :I 1 f' G : • . ' : ~ f,,, • 
RQD % 

NX 10.010.d 100 70 

Pac er 
Tes 

! Ul 
Zer 
Flo• 

! 

• 

NX 6.9 6.9 100 I 75 
! 

I 
! 

i I 
•• • !1"'1..>T pcu:n,n •""• • .,.,\.a,, Yu■ c; 
a~ o•fllt<UlOt<: fl'" f'l1'aC"••; 0 • OTN•• 

' 

l••cuac:T 

Somerset Railroad 14818 

CL.SV ... TION 
ff'T,I 

391.5 

376,3 

• • 
" t 
a 

. 
. 

-
. 

80-

. . ... 

. 

85-. 
. . . . . . 

90-
. 
. 
. 
-
. 

95. . . 
. 
-
. . 

100· . 
. 

-
. 

. 

. 
. 

. 

l 

65.61-90.2' QUEENSTON IM. (eant.): 
R 75.7-77.1 dk.red-brown 
U 7741-77.5 green 
N 77.5-78.6 dk 0 red-brown 

78.0-79.15 green 
l 79.15-79.55 dark red-brown 

79.55-79.8 green 

ll 

79.8-90.2 dark red•brown 

ttom of boring '.:l'u.,2 ft,. 
Boring completed as observation well • 

See obaenatian well completion report 
for construction details. 

Van De Mark. 

1 

..... ,. .. o. 

3 Otr 3 0-52 

NOt'&S (HL ........... v.,. •. 
WA1'C" ;litaY1,,1ftH, 
c ...... .::,1111 O# 
DJUi.l.-fM4, aTC, 

Boring reamed to 6" 
diameter to 90.2'. 

NOi.ii: flfO. 

l)-52 

... 
"' ... 
.. 
•• 

-----.. 
-.. 
• --... 
• .. 
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... 
-
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, 
BORING LOG 

COOWOOtAT•S 

Van De Mark N 1,160.,626 

•t::<-u.. it:0"'1'\.CTCO a., ....... 

Somerset Railroad 

£ 468,353 

14818 1 - 2 
: ........ ,,._ ..... % ......... .. 

90' 

l'tOT"' L 011: .. T .. 

10/15/81 1 10/17/81 J. Genoves/Empiu CME 45B 
I f,.T,l 

! 45.9 

COltlE ■ Oil<S -·• 

J 41.9/91 3 2 

r-M1'\... M,UilM •• WCIGMT/1' /41.1. 

I 140#/3011 

PENETRATION 
BLOWS 

i. • • : • • 
~ 5 

ss 2 , o. 71 
I ' •• 20 35 14 

ss; 0.6, 0.2 

I 
4. 7! ~'X \5.0 94 

NQjS.7 5.7 100 47 

I 

END 
BOX 

1 

NQ ,. .. ,, 9> 17 

! 

; ' : 

NQ !10,0110.1 100 

. I 

29 

I 

' 

i 
I i I 

I I 
•• • t•\.IT •-N: IT,. SWC<.•'f 1't,0•C: 1$1'TI[ 

0 • O&llfHISo-.. : I"• •1r,;w1:•: 0 • QTM•II, 

... GPO 13234 A 1182 !Form 10070 1l 

.... TOI' Q't" CASI"',_ 

469(:u 

467 4 

5 

10 

15 

~ 
-20~ 
-i 

2S 

.; 
Jo-, ., 

~ 
' .. 

434 .. 3 " 
7 . 
I .. ,. 7 

! 467.4 32.3/•JS.l (12-lS-81) 2.6/464.8 

!..OGGEO&Y, 

D. L. Middleton 

:1, 0'-2' Reddish brown, tine to coarse 
loose SAh"D9 moist~ sot1te fine grayel 
some cobbles, trace of clay~ 

2, 
R' Retl bro,,m~ fine to coarse loose SA.'ID 1 

: moderate amount of fine gravel:~ 
~: 2 .. 6'-33.lt GRIMSBY FM .. : 

: Dk. red brawn to ;,ale p:reen to white. 

1"01'1(1 Q ... 

w•T&• 1.CY'I.LS, 
WATCIII IICTU<U<, 
C:ff ... ■ .O.CTClll 01' 
O■ fl.l.lMII, llTC . 

Set S" PVC sudace 
casing to depth of 
2.6 ft to contain 
surface flow, used 
10° hoU.ow stem 
auger. 

fresh to severely wuthered, soft to med.: Ulst 10%-15% of 
1 hard. fine grained to microcrystalline , water at 26.6. 

SANDSTONE, SILTSTONE, SHALE, horizontal 
jointing pTedomi.nant, some joints 20°-30° Lost all water at 
shale completely weathered to clay. 29.6. 

; U Occasional shale & bedding plane separa­
tionsJ yelll'.'R.l'-brown coatings present in 

N some joints, joint spacing range 0.05'­
o.a•, yellow,,-brown stains in horizontal 

2 joints at 6.6•, 15.9'~ 16~3'-16.6 1 , 

R 
li 
Ni 

,....; 

I 

R 
li 
N 

4 

! 

26.3', 30~9'. 

26.1'-33~1• &aaal GRIMSBY FM.: l 
Mottled pale green to 'White to red­
br01.tn, v. hard~ fresh to slightly ' , 
weathered, fine grained, SAN!lStONE I i 
horizontal & vertical jointing jy' 
w/yello~...brown coatings. I 
26.3'~27.01 , vertical joint w/rust ' 
colored to red-brown to black coat­
ing, 28.3 1 -29.2 1 dk. brown to black 
stains~ presence of reddish-brovn 

29.4 
. - rust color dots~ 

dots about the size of a pin head 

30.0 - thin zone of black dots about 
gize cf Sttaight pin head. 
30,9 Horizontal joint w/yellow"'1>rown 
stains. 

--•----· -·· 
33.1'--45.9' l'OWllR GLEN FM. 

Water level before 
!)acker test 24.2. 

~ 

HOLE ,~0 

Van De Mark D--53 



BORING LOG 
j I" z, 'l: 

r 

100 

PENETRATION 
&LOWS 

Paker 
Te t 

/sec 

432.4 
T 

Somerset 

j 

"" 

R 
u 
N 

5 

, ~ 

45 

...... ,. .. o. 

14818 2 o, 2 ' D-53 L 

33.l'-45.9' P01'ER GLEN FM. (cont.): 
Dk. red-brown to white to green, v. sofl 
to tned. hard, fine grained to lrlcro­
crystalline, SEALE, Lill'.ESTONE, cal­
careous SANDSTOHE, DOLO?l!TE. SILTSTONE, 
occasional separation along bedding 
planes. Vuggy zone at 35.0-35.6 dk. 
red ppt. in vugs. Minor amount of 
vugs at 39.6. 

Yellov-brown stains in horizontal 
joints at 36.0. 38.3~ 39~6. 

HOTl<S ON: 

W,t,Talli l.tV&Lll, 

wa;r•• jli.TUll'N, 

C:NAl!t.CT■ l!t 0" 

Otllll<.1.-, •Tc:. 

"1l ,' --r--'---T--t--+--f-"4"""1~5"-+--+-+J------------------- Boring reaDed to »Ox I ,
1

6" diamete:r follow..; 
Bering completed at 45.9 ft. ~- I 

3 ': ing cot.LU&• lloring completed as observation well. 
!Reamed to 45.6'. 

as .. •"'-'"' ... OQH~ *"' .. ·H•L•Y 'l'uw•: 
<> • DaHN1ao .. : ,. • ,.,,,.eH••: 0 • OTH•• 

GP0· 13234· A Fill'- 1/82 IF0"m 10070• 2) 

1 

Van De Mark 

See well completion ref"'.)rt for 
construction details. 

0-53 
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~ 
BORING LOG 

Van De Mark N 1,160,660 

Somerset Railroad 14818 

'IHll:•T >lO. 

i 1 cu• 2 

90' 

0-54 

"-~······---
:•itt';V"I 1Q· .......... ., .0•;1.1. ..... ,. ... 1) ........ w~;;~,:i::~r l>Ylll ■ • .,otOlfH~,) !ltO,C::M: jl"T,l ,TOT•,~T""'" 

10/27/Sli 10/29/81 J. Jensen/Empire CME 55 NX./6 o.7 57.l 57 8 
r~·;;...., ;-,tt;,:iv~u j,, ;:;,J - -'fcc-•---,-.-,-,-,-.-_...--.-,-.-.-,-.-,-.-,-,-.c,L,.-.-o.-•-a-u-.-.-.-,-.-.,-T-.J~a-,-~-•.l,a-,-.-.0.-.-.-.-.'--.-,-,c,-.~ .. CTC.ol ~0.•.-,-T-.-,-,-,.-.-.-,-.-',-.-.-c,: !l'T .) 
• il'T,) 

I sJ.2194 ' 4 . 468.46 

Nx: 1.1: 1.0: 91 I 

! 
I 

NXi 3.0 1.5 i 50 ! 

I 

I 
• I 

:ixl s.oi6.9 86 

I I 
I I 

i 

I 

I 
PENETRATION 

9LOWS 

I 
I 

:. ! :. • ' • • ;. ~ ' ~ 
I 

RQll' 
0 

40 

30 

I ,ix' 10.vl 
l ENDI 

BOX! I 

9.T 
i 

97 65 

I 

NXI lC.O 9., 99 95 

I 
END[ 
BOX! 

2 ' 

SS "' SPUT S1'00H; .T • ....... ,,. TII••: 

B .. o•HHlt.OHl ll' - ll'ITC:M••: O • OTl<l.1111 

GPO· 13234 11~~- 1182 (Forrn 10070- H 

I t ! 
% r I 
' I 
0 

466.4 

465.7 

. 
I 
I 5• 

. 
. 

10 • 

. 

. . 

"l ., 
• 

44fi.4 20] 

a 
~ 
j 

I 

25] 

' . 
~ 

30 l 
Van De Mark 

466.4 

• 0 

~ • • ~ • 
' ~ ! 

< 
0 

54.4/412.0 (12•15-81) 

c. F. Wall 

OUCilhil'l'ION ANO CUSl.t,.ICA"!'10N 

0.7/465. 7 

I NOT•I o-.. 
WATl:111 l.•\ftl.l, 
WATSII .. 11:TU•H 

CWA1'1tA,:;T,OI: Q"' 
0111,._i.,MCJ, ltTCC. 

RT~ Drilling with mt 
spl1t ... ttJbe core 
barrel to 57.6 ft. 
Reamed with S-7/8" 
roller-rock bit to 
58.0 ft. 

' 

1 O. 7 -3.5.3 GRIMSBY r!.'l. 
SANDSTONE with interbedded SHALE: dk. 
reddish brown to pale green to grayish 
green, v. hard to med. soft (sandstone) 

2 'aqd med. soft to v. soft (shale), fresh 
to completely weathered, sandstone is 
fine grained, cross-bedded and 
fossiliferous. 

R 
u 
• 
• 

Bedding separations@ 1.4, 4., 7-.5 .. 8 
(com. weath. & broken). 9.Bt 10.0 {sl. 
staining), 12~4, 13.1, 16.3, 16.4, lS.O, 
20.8, 21.,1 1 2L2, 21.6, 25.3, 28.0, 28.7, 
32.1, 32.3, 34.l, 34.4, 34.1 (occasional 
staining). 
Ve~tical joints @5.2-5.,8 (uneven, rough 
surface~ no stain.}. 6.0-6~5 (rough 
surface, no stain.,), 8.4-12.3 (uneven, 
ro-ugh surface, sl. staining, occ.asionallf 
rehealed), 16.2-16. 7 (uueven, rough ; 
surface, stained), 18.0-18.2 (rehealed), I' 

23.0-24.l {uneven, rough s1.rt:faee, , 
partially rehealed}, 30.1-30.S{rehealed}~ 

,-

R 
u 

" 

'HOLE. NO. 



~ 

i 

NX ftO.ol 10 •. 

I I 
~ 
~ox' 

3 

NX 

END 
BOX 

• 

I 
,;.o! 4.6 

' I 

95 

I 

101 99 

92 80 

i 

GPO - 13234-A Ri!v. 1/82 {F(!l'm 10070-2} 

i 

!'°"OICC:'!' 

Somerset Railroad 14818 

Cl.CV4'to0N 
fJl'T,J 

4Jl.l 

41L9 

. 
-. 
. 

40-. 
. 
. -. 
. 
. 

45 .. 
. 

. . -

. 

. -

-. 
. 

-

R 
u 
N 

6 

f­

R 
u 
N 

7 

35.3 -54.;) C'VlfC.t. ~--• •u• 

SHAL£, calcareous sandstone, limestone: 
dk. reddish brown tc pale red to pale 
green to grayish green to meQ. to dk. 
gray ~o white, v. hard to med. hardt 
fresh to mod. weathered, fine grained 
to microcrystalline, banded. thin ~o 
med. bedded., 

Redding separations~ 36.01 l6.2 {staine1) 
51.8, 54.3 (orange & bl. staining) I 
Vert.ical joints @ 36.0-36. 7 (rough 1 
aurfue., tr. staining), 38.3-38.7 
{tough surface, no staining), 35.0-35.3 
(uneven, rough surface, bl. staining), 
53.2•53.6 (rehealed). 

f­

'R 
u 
N e>,c;;,.-. 5s"l", .'.<5ci7•,ogT "'Wll;;;;Ir;RL~,,.~OO~Lr7,", .r •• --------------1 

SM1>STONE! white, v. hard, fr~sh to sl. 
weathered. fine grained~ cross-bedded. 

a with shale partings. Bed. Sep. @ 54.6, 

I 

55.6 (orange & black scaining) 
Vertical joint@ 53.2-53.6 {rehealed). 

Boring cofQPleted at 57,8 ft. 
Observation well installed. 
See observation well completion 
report for construction details. 

Van De Mark 

NOTC$ ON' 

w•T1t• 1,,lt11C.!.1', 
WATC• lllC1'u•h, 
c: ... ,. .. ~,. •• 01' 
o., .. ._;H<:., C'.TC, 

D-54 
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1 •110,acT 
1'
0
~==~8 

l'Hl[l[T NO. lHOLI[ NO. BORING · LOG Somerset: Railroad 1 o.- 2 D-55 
SIT• I COOIIDINAT•· IANGLI[ .... OM HOIIIZ. , ■-AIIING 

Van De Mark N 1,160,756 E 468,241 90° -

i 
8IEGUN COM.LET .. O j°"ILLIElt l°IIILL MAI<• AHO MOD•L l"oL• .,,. , ov•11■u11o•N(n.ll"oc1< (n.) rOTAL Ol<>TH (INCHES) (FT.J 
10/14/81 10/16/81 J. Jensen/Empire CME 55 NX 2, 7 44 46.7 -COlltC 1111.COVCltY jtrT./"li,I lco,o• ■O><Ur•--.•· 1"''- TOP 0 .. CASING IG,OOUHO •L.{FT.101[>TH/l[L. GIIOUND .,AT•• (FT.) 1o•>TH/ SL. TOP 0 .. •ocK (FT.) (FT.) 

42,4/96,4 3 2 469 .36 467,4 34,6/432.8 2.7/464,7 . 
SAM~LC HAMM•II W•IC.HT/iALL. 1CASIHQ L•"T IN :L•: 01A./LKNC.TH I LOGGEO BV: 

140#/30" D, L • Middleton 

tt • > > • • ~ • . • PENETRATION z •• • • • • I 
~ = 

.12 • > • BLOWS > • • > 0 I-
~~ NOT•s ON: •• > • 0 J u • ~ • c I 0 0 u 0 .. ELEVATION J WATCII 1.IEVCLS. • • u . ·. • > :t o!:1 . DESCRIPTION AND CLASSIFICATION 

WATIEII ftCTUllltH, •• u • • • 0 {FT.) Ii: ., ... I J - • • J: • u CHAIIAC:TC" o.-• 0 • ;. ;. [Zi • • • • . u • ;. "' _., . O .. IL)..ING, 11:TC:. I a J • J • I : . I- 0 0 0 3d •• . • • • • :? ~ ;!; •• I • I 0 . • • J • u 
467 4 . . 

0'-2.7' Red-brown, fine to coarse, m. 8" PVC surface ss 2 0.7 17 5 7 10 1 dense SAND, moist, trace or~anics. some 
casing cemented fin~ ~ravel. some angular cobbles, 

ss 0.7 0,1 100(2 - - ,... UKea-brown to white, .Loose, moist, rine to a depth of 3 ft 
464. 7 _ . 2 '>AND, two angular cobbles, 

I~ I~ Water used as - u 2.7 1-31.9 1 GRIMSBY FM. drilling fluid, 
N Dk, red brown to pale green, med. hard : 

5 - to v, soft, fresh to highly weathered, Lost 50% of water 
NX 5.0 5,( 100 19 1 fine grained to microcrystalline inter- at 11. 2. 

! bedded SANDSTONE, SILTSTONE & SHALE, 
shale weathered to clay, bedding thin & Lost all water at 

NX 2.0 2.0 100 32 - horizontal with few bedding plane 28,2. Lost water - separations. Highly jointed, horizontal in highly 
' 

( to 30° in SS iron oxide stains present fractured vuggy 
- 2 in some joints. zone. 

10. B 
1.6 

u Yellow-brown stains in horizontal joints Changed core bits 
NX 2.0 80 0 - N at 13.1, 18.2, 23.1, 23.3, 25,0. at end of Run 4, - ,__ 

Metal from auger 

- IB tooth at bottom 
- hole. Lost u 

diamond core bit NX 5.0 4. 7 94 · 16 N 
at end of r un 4, 

15 , 4 used old bit to 
TD. Fished out 
plenty metal 

END . 
~ shavings. 

BOX . I l 
1 I~ 

NX 5.0 4,4 88 -
57 

- 5 

447.1 20 - J 20, 3 '-31. 9' Basal GRIMSBY FM.: 

I 
-- Mottled pale green to white, red-brown, - v. hard, fresh to slightly weathered, 

- IU fine grained SANDSTONE, horizontal : 
IN bedding, some beds angle at 30°, hori - I 

NX 5,0 4,9 98 88 
6 zontal & vertical joints. Horizontal ! joint spacing ,2 '-.9' yellow-brown 

I 
25 staining on joints 27.8 vertical 

! fracture to 28,0 yellow-brown stains, 
! 

' 
28.15-29,0 vertical joint extends from 

Pa l:ker IE horizontal joint at 28.15, at 29,0 
Te st - ll vertical -joint fades out, Dk, red brown NX 5.0 4.9 98 46 lf2 I~ to black stains present. 29.65-30.3 -3 2. IL x 1 

l 
See page 2 for tabulation of joints. 

C m/sec . 7 
30 -

END 435.5 " BOX - l 31. 9 '-46. 7' POWER GLEN FH,: Dk, reddish 
2 N brown to pale green to green to white, 

NX 5,0 5 100 18 

T 432.4 

v. soft to v. hard, slight to severely 
I 

E weathered, v. fine grained to micro- I 52. C"'""~tall<~e SHALE calcareous 
.. - ••LOT ••ooH; IT. SHl[L■V TU■ E: 'SITE HOLE NO. 
0 • o•NN ISON; ,. ,. ... ,TcH•"; O • OTMC" Van De Mark D-55 

GP0-13234 Rev. 1/82 (Form 10070-1) -· 



[ 
BORING LOG 

• z , 
► • • u , • ~ • PENETRATION z w • . • ( • > • 3 • ► 

► • > • 0 > 0 0 • BLOWS • • 0 • u 0 J u. • I ( 0 • u •: • > • ( u • • • z Z O 
J ii • I • ,: • u ;, ;, 

"' . • • . u • I 0 J • J • I .. 0 0 . " . • •• ! ~ : z z ( • :::! 
( I I 0 • • ! ~ ( u . 

RQD 7. 

P, .Cker 
NX 15. o 4.9 98 78 TE st 

/J 
1 7 X 1 
CD /sec 

NX 5.0 5 100 16 

l
,.RO.JltCT 

.. .. 
Cl.EVA Tl ON :i: {FT.} t 

l&I 
0 

432 4 

-
-
-

D-4 
40--

-

45-

Somerset Railroad I
SHlltltT HO, 

2 0~ 2 I
HOLII NO, 

D-55 

z 
.JS! -,-
~5 
0-w!!: -., 
!!;., 
zs 
:,<.J 

• J . 
J 0_.SCJltl .. TION AND C:LASSl~ICATtON 

( . 
31.9 1-46.7' POWER GLEN FM. (cont.): 

8 SAHDSTONE, Lil!ESTONE, DOLOMITE, SILTSTONE, 
1f occasional slump features. Bedding is 
U .thin & horizontal. Occasional bedding 
N joints. 31.7-31.9 vertical joints. 

31. 9-32.1 severely weathered zone, 

9 weathered to clay, rock fragments 
present. 

R 
u 
N 

0 

NOTIES ON: 

WATER Lll:Vl!:LS, 

WATE" .. &TUIIN, 
CHAIIIAC:Tlt" O P' 
0"1LLINC., 11:TC: . 

420.7 
E;;ND~t--t----t---t---·f---t·--+-..:....:..:....:..:....:+---,f--f-f---_-------------------1 Boring reamed to 6' 

-BOX Boring completed at 46.7 ft. nom. diam. 
3 Boring completed as observation welL Reamed to 45'. 

50-

-

-

-

-

-

-

-

-

-

SS • SP,1,,JT S"00N; ST • SHCL■Y Tu■ •; 

0 • D&NNISON; ., • P,ITCHll"Jlti O • OTHll:111 Van De Mark 

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

See observation well completion report 
for construction details. 
-Horizontal bedding joints exist through­
out the rock. 
Vertical joints 
Zl.8-28.0 coating 
28.15-30.3 coating 
38.9-39.0 coating 
39.1-39.2 coating 
46.7-47.2 no coating 

29.65-30.3 severely weathered zone, 
v. vuggy, looks eaten away, no visible 
coatings in vugs. joint spacing 2 cm, 
28.1-30.3 connected by vertical joint. 

HOL£ NO, 

D-55 
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Swnerset Railroad 14818 BORING LOG 

r;;-;.--- --==--=--=.::..:..:_:..:::=--==--=-=--r<c0c0c.s0c,c.".,c,c.c,:-------------------'----,,,c,c0c,c.;:-;,a,00:.:-:.:0 a.c.,.c,01,c,c.c,a,:;;,;;;-· 
L __ v~n De Mark N 1,160,739 E 468.251 90• 

l 
.... u.. Jco ....... ,1u•; 10••1.1.•• ,;,11,,,. ... ,uuu: AtolO Mo-.. .-;~~:~~ ov•••u11oa .. ~.l:•ocM ~-1 TO'U,, .. ~.r·., .. 
10/24/81 110/25/81 )M .. Fuhrmann/Empire CME 45C {Skid) 6 2.6 107.45 110.05 

;. , .. :co"~"'" (""'•1"-l ¼.. ao,.., -•• ■ .. 'l'OI" Of" ,::,.,,, .. 4 .Q"'OUHO •'-•l•"r.t:0■ 1>TMfc1.. ,1urouf't0 • .,., .. ,. (Jl'T'.l o•.,.,•nrL. TOfl o., •oc~T.) -J , I '"·) 
i 107 .55/ 100. 1 8 I l 469. 4_9 ____ ._._7 ·~'--'---5_6._1_1_•1_1_._2 ____ -"'--2._6_/_46_4_._7 ___ ----, f .. ~;.;:;;-.-..... j4 .. .,,,,,,.1... 1c••1NO ... ,,.,'""NOL«' o,A./1.CfllGTW 

I 

I 

I 

114 

.. J .. 75 100 

ENO' 
BOX I 

l I 

I 

' i 
! i I O,Oj ···1 98 

I 
i 

I 

! 

I 
I 

I 

i 

i 

i 
I 

- I 

NJ( ~o.oi 10., 100 
END! 1 1 

:SOX ! ! 
2 , l 

i 

i 

70 

I 

i ;::tr 
: 48 

lnv lid 

I I 
i I 

i 
••., *"'-'" •-1eu•; •• ,. ....... ., Tu•": fSl'Tlt 
D • ........ fil,.) "'• "'f1'CMall; 0 • 01'HII" 

' 
GPD• 13234 Rev. 1/82 !Form 10070- H 

464.7 

435.3 . 

15. . . . 
. . . . 

20 ~ 
j 

25 l 
l 

30 3 
. --
. 

D~ Hiddl-eton/C .. F. Wall/J. C. Isham 

0'-2.6' 
grained 
gravel. 

Red-brmro fine to coarse 
SAND, trace organics some 
Top of rock 2.6'. 

1 .. 2 • .,-~.1 grout. 2.6'-.32.,0' GRIMSBY FM.: 
U 4.1 1-5.2 1 grout, SR.ALE intermixed 
N completely weathered to clay, occ. chunk.I 

.! 
R 

: 
of pale green •andstone • 

SANDSTONE. SILTS'tONE, SHALE inte~bedded. 
Dk. red-brown to red-brown to gr~en fine 
grainttd to microceyatalline, soft to 

2 moderately hard* fresh to moderately 
wuthered. 

1
~ .Bedding joints (Fe. stained, oce.. clay 
~ residue): 7.5 1

, l0.3', 12.15'. 16.S*, 
18.J-'. 24.7 1

, 24.8 1 , 26.4'.26.7', 27.0'. 

3 Z7.6'. Verrical joints: 8.5 1-8.8 1 , 

ll.l'-12.15', 20.6'•21.11 • 

-
R 
u 

" 
'4 

LJ 

~ 

r 

Hor1z. joints: 27.S~ 30.0, 30.9, 30.95, 
31.55. 
Vert. joints: 25.S'-26.75', 27.85 1-

28.0S', 28.6-29.5. 
Grimsby Pm. 

! 32,0t: 2 cm red-brn. plastic CLA!t 
32.0'-54.0' POloll!R GLEN nt. 

HOHC ON . 
• ,.,..,. 1.1:'lo'e1.•, w• ,.,.,. ,..,.,,nu,, 
¢ .. AII.AC'l'elll Cl" 

OW>\.1.0 ... , IITC, 

8" PVC surface 
cuing eetoented 
to a depth of 
4.8', 10" hollow 
ste:m augers used. 

Water used as 
drilling fluid~ 

Lost all vater at 
15.0'. 

Van De Mark I
' HOLE NO, 

O--S6 



~ 
BORING LOG 

c!i , • I • :t It i > • • • Ill I C c ;: : d • > t - ' > Ill O I :,. I 0 ' . 
• . ' ' C '-'' C , i- ". !ic e::~1.:i: - , 
I ' ' • ;: :i % • i "' ' t· . " 
' ' t: ~ : : : ~ " : ' •• .1: : II lJ • • • C II C V • . , . 

i 

i 

NX ~0.' 10. 100 

IE•o 
lsox 

3 

NX ~o.o 10. 

NX 

llND 
BOX 

4 

o.o 9.6 

I 

NX 0.0 10,J 

i 

100 

96 

101 

I 

PE.NITRATION 

-" 
RQI) 

68 

74 

74 

75 

BLOWS 

I 

t< 

I 

...... ., ... ,,,0 .. : ,. ,. lll"T,) ' 

• • ! • • 

., ker 
Te t 
U8 
In al:td 

. 
Pa ... 
Te t 
#7 
In al.id 

h:Iter 
Te t 
15 
2. x 1<~6 

CJ /sec 

401.2 

Pa; ker I 
Te: t 
N 
1.~ X 1( 

cm/see 

392.3 

. 
40" . 

. 
. 
-. . 
. 

45• . 
. 
. 
-
. 
. 
. 

50-1 . 

' . 
' 

. 
' 
' 

70. 

R 

Somerset Railroad 

Dlisc, ... ,t>,.ICN ;II.ND e1.A••··• .... T,O ... 

i ,__, ", t•t! ~ ... ~ .... _,...,..., !1'~.J.C:On1,.1,,• 
1~ruu.£. S, calcareous SANUSTO«~, light 
to dark red-b~cwn to dark grefl, fresh 
io sli. veath., soft to med. ha.rd, occ. 
banding, slump structures. 

U 33.6-34.0 - Vtttical joint • 
N 36.2-36.4 - vertical joint. 

HorU. joints: 34.1, 34,35(20•)., 
6 34.65, 35.5,35.8-35.95 (several) • 

36.2. 36.4~ 36.75. 31.2, 37.5, 37.8, 38.0 
38.25, 38.3, 38.45, 38.7* 38.9, 3967, 
40.2, 41.1. 42.3, 42 .. 5, 42.55, 42.75, 
43.5, 44.6, 45.35. 45.37, 4S.6, 47.15. 
52.05~ 52.65 • 

~ .37 .. 25'-54.0': light gray to dark gray 
interbedded SHALE. LS, and calc. sst 

R fresh, soft to med. hard 1 f. grained 
U to microcrystalline • 
N 

7 

1.- 54.0'➔6.l r WHIRLPOOL Ffj,. 

R 
u 
N 

8 

SANDSTONE: white to gray. fresh~ v.· hard 
f .. grained. uss1ve. l:Oriz. joints: 
.)4.05 • .54.2, 54.J. 51,.1. 54.75. 

!R u'66.1t-110.os 1 QUEE?rnTON FM. 
~ MUDSTONE: dk. red brown w/pale green 

mottling, mod. soft, fresh to mod • 

9 
weathered. 
Bedding separations: 67.1, 67.4 1 68.6, 
68.8, 69.1, 69.41 71.1, 71.:St 71.6, 
72.6, 72.7, 74.5, 74.6. 

Van De Mark 

GP0-13234-A Rev.1/82 !?"orm10070,2) 

MOTliJ ON, 
,,.,,.,. ... 1.•v•o.• . 
.,.'""" .. ., ... ,, .. , 
CNAJrAC,T&Jr O"' 
Ollu.,1,.1•G, CTCC, 
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I 
i BORING LOG 

It :t I. ► • %1 :ril']r ; 
~~~-.~~ •• ' g: • ;:0:1113 • 

" • > ~!="=• •' ' ' I O '" t 1. C -' . " • ". J Cl ., ; , .i •, ' • I: I l.. & ' • •• 
"' " 2 : J " • : 

: .. : u 

I PENETRATJON 
BLOWS 

,. 
~ 

RQD , 

i 

I • • • • ! = 
I 

Par:Jter 
Te t 

)NI• NO, 

i 14818 

,,.WllUCt;:'t 

i SOfflerset Railroad 

' 
"~ 
~~ • • ' Cl.11:VA'f"iON i oS • 1n.1 t !!!!!: • • ·= : • !d I 

392.3 i 

~ii;~1:~r.~~,1. 1;,, ;g0u.~~.n 

NOl"«IJ o .. , 
w ................. , 
W&TIJl!t ... T,_, ... , 

<1:HAIUU;;T&• Otl' 
01111,.,_,,.., IITC • 

102 72 

~~ •l-12 c /sec 

80• 

R i:cne}, 7ij .. 2• 60.l, 80.4. 81.4, 81 .. 8, 82.7 
U 84.8, Vertical joint (edge_) @ 84,.7~84.9 
N {no stain, -rough). 

80.5-83.S severely Wf!i&th. Bedding@ 30•. 
1( 

87 .01 : joint @ 75"'. 

END 
l!OX 

I 
6 
NX ~0.( 9.7 97 ! 

I 
i 

! 

i 

99 

I 

I 
I 
I 
i 

108 

I 

n 

96 

54 

Paker 
Te t 
#3, 
In,ra:lid 

10,.S' 
• , 90' 

P• ker 
Tut 
#2 
4.B X 1 
< 'A/sec 

i 

! 
i 
I 

f---+---t---1-----4----1-----'---i am\ 
i ";;' I 

I 

i ! i 

•• '" •"'-" •~-o•: .,. • •••"•"' ·n,11tt; 
D • D.IO .. l'tl;>Jt; II' • l'tTCM!lt .. : 0 • OTW•· 

-

_, 

. . 
-. 
. 

8S• . 
. 
. 

. 

. 
-

. 
100 .. 

. 

I . 
110-

. 

-
i ,,J 

Horiz. jointa: 87.4, 89.2, 90.4 
(v/caleite), 9Z.3, 94.3. 

Joints· 91 75 (20"') 91 95 (20•) 
92.4 (10•), 92 .. 7 (20•).93.5 (10•), 
93~9 (20°) w/calcite, 94.4 {20°) v/ 

_ c.lcite. 

R 
u 
N 

- Bedding sep4ratians: 95.2, 96.6. 
a 
u 
N 

-
R Bedding separation: 106.7 no stain~ 

" N 

l 

Hole completed at ll0.05~ Hole completed hio 
H observation well. See well COlllPletion ~ 1!:; r;~~

9 
}

0 6" 
report for e<mstruction detail. 

1 

• • 

I I 

I '. I 

i I i 

Van De Mark i 
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~ 
BORING LOG 

•11:0,acT 

d 
14818 l or 2 D-57 "" 

COOll:DIN.r,,1'S ■ ;A .. "L• rll:Ollill .. D.JI, ··••1NG 

Van De Mark N 1,160,739 E 468,229 90• 

, •• ~,.,,. ,,., r:·::"unao c,,,.,u.1.alt 0•1Lt. •-•• lliMD WIODCL •~;:.~J~~ 
1
ov•••u•ocN(..,.,I 11toe• j"1'.) ITOT"11i'"l';,~"'I'" 

f
, 10/25/~27/81 , M. Goudy, J,. Genevese/Empir CME 45B 6 i 1•2 58 •1 1 59 •3 

;;;c-..~-o..-••Y l•""T·.1,1 jco•• •o•••·.........,.• ·si.. 'tO"'tJ;.)CA&t- ••u:iu•o Cl.,!fl'T.l: 0•"•1•1.. ••ouND ••T«• f"1".l oc"Y•/Ct., ,.,,., of' •oe" (l'T,J 

56.3/95 ! 4 469.27 467.0 54.6/412.4 1.2/465.8 

-
f;.,.,. .. 1: ..... we• ••••-1••1.1. 1c••1- t.Cfl'T , .. •ol-9: o,a.11.•••,..,. ;t.ooo:«.oav, 
I 1 
i - I - I s. Balone/J. c. Isbain/ C. 'F. Wall 

l 5 • . 
! I I I 

: : : • ; • PENIETRATION • • • • • I: =~ .. • • > • 0 BLOWS • MOYS6 •• •• , 
• ' > 

' • 3, ~ • ' ' ' . -···· ........ Is •• . ' • ' • ' . ' • > CLl'VATIOH • oS • Qall;llllJ'T'ION AMO CI..ASSl~li;ATIOM .. ,. .............. I ' ~ $ ' • • • • •• • • " 
{l'T,)a t gi !: ........ ,. •• 0,. 

'I. 4 II : • • . ' • • • I • •• • i;,.Jlln .. 1.•-. l:'tc-. I l ~ I .1 

' 
, • • f • • 0 • • !d I : f I ~ • • • I : ~ J • • • i I 1 ' : • 467.0 

---
! 

i 
! % 

o•-1 2• Drilling with NX RQD 
465.8. . R Residual Soil 

1 u split-tube core 
NX 3.4: 3.0 88 0,4 12 

i. • .:: -.1.:>." .., ....... -......... ., ... 
barrel to 59.0 ft. 

' N SAIIDSTOl!E: Dk. reddish brown t.o lt. 
--

j l greenish gray., hard to med., hard 
to med .. soft• ood. to severely JU!aming with 
weathered, with shale bedding part- S-7/8 -wller-roek 

R in.gs, sa.nd.&tone v. fine. to fine bit to 58.0 ft. 
u 
N g1:ained arui sl .. silty. 

-
-NX 8.2 6. 82 2.0 24 . 2 

. . 

. 

I 

Numerous bedding plane separations. . 
10· esaentially horizontal, with weathering . ,eaining and clay coatings occur from -. 1.2• to 7.0'. From 11.8 to 38.2 there is 

NX u*..,~• -.~: ,. u u . 
el. weathering and occasional .staining. 

. 
NX 2.2 ~.1 95 1.6 71 

u . 
i i . ~ 

! 15. R 
Vertical joints@ l.2-2.4 (wea.tt;ered not . continuous), 6.5-7~5(weathered, thin u clay coating), 14.3-14.S(weathered, 

NX 5 .. 0 4.9 'l8 2.6 52 . " tight), 32.4-32.B(rough surface, no . 

• --
IS •stainiq). l3.3-33,.6(uneveo, rough . . surface., no staining) • 

" -Broken zones @ 7.0-9'.0~ 13.9-14.3. -
20· . 

~ 14 bedding plane joints frQDI 19.7' to 
24.2 1 , hori:., closed and freah to open 

NX s .. o· 4. 9 98 4.03 81 . 
1/8" and severely weathered • . 

6 24.,2 1 : borb. joint, 1/8" filled vie.lay -

.. 
-

- & severely weathered shale. ... . Jt 7 bedding plane joints frm 24.1' to 27*5 1 
25-

- J o• to 20• fr. ho:rll., tight~ s11. 

. i weatb~ to veath. .. 

. 27~45'-28.7t: Vert. joint. tight to - ' NX s.n .83 97 3.95 19 . clQs:ed, di. vuth. --. 
JO. 

~. 
-; 

~.o ~ 
NJ( s.o 100 3. 5 70 -; - b 

-... 
-

I i • L -i 
i I 432.0 .. 7 i. 

.... ••t.•T •-o .. , • ., .. _ .... ,. Tu••: !Sitt HOL!; NO. 

o • 1:1-a.,. .. ,.o .. : , .. P1T<:,.•11t; o • o<t••• Van De Mark D-51 

GP0· 13'134 Ro:v. 1182 {FO!m 10070• 1) .. .. 



BORING LOG 

I 
i 

NX ~.O I 5.0 100 

I I 

I I i 
0.7~ lS i 

NX j,O s.o 100 

I 
I 

NX ~.O 86 

I 

/ 
NX 5.0 , 5.l 102 

NX 5,0 
-I 

i 

I 

s.o 100 

22 

64 

2.4 48 

0.9 18 

•· ~ •rt.IT ... OON; •T • •MiU ... -,, 'l'V••; 

i 
i 
I 

IO • IOC .. N1-N: ., • "ITC:NC•; O • 0.,...,. .... 

GPD•l3234·A Rtv,1Al2 !Form10010·2i 
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4l2.S 

t 
i 

i 
. 
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-
. 

. 

-
. 

45 • 
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-

50-. 

• u 
N 
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-
• u 
• 
lC 

-
a 
u 
N 

-
R 
u 
N 

-
• u 
N 

1: 

So.ersat Railroad 

35.2'-54.2 1 POWER GLEN FM • 
SHALE vith :i,nterbedded litnestone and 
calcareous sand&tonet reddish brOtm 
to grayish green to lt. gray to med. 
gray, v. hard to med. soft, fresh to 
mo-d. veathered. 

Bedd~ng separations with slight 
staining are numerous from 35.2 to 
44.0 • 

Vertical joints@ 35.6-36.0 (rough 
surface, llQ staining}. 41.1-41.6 
(no staining), 52.4-53.9 (rough 
surface, no staining). 

Bedding separation@ 52.S w/orange 
staining♦ 

Completely veathered & broken 
@ 53~0-54.0. 

54.2 1-59.3' WIRl.POOL FM • 
SANDSTONE: white~ v. hard co hard, 
fre$h to tl!Od. veathered. vith 
oeca$1onal shale partings. 

1 

....... HO, 

2 °" 2 

ffOTl;!l (Ht\ 

••T•• 1.cv1u,11,. 
*"'"·· •• .,., ... , 
¢ .. ,u,•<::T•III Ofl' 
ltftl .. l,INCI, CT(:, 

401. 7 -l---1--'""" 

Bedding separations@ 54.25, 54.Ss 
55,4, 55.9, .56.1 {no staining)~, 58.7, 
58.8 (orange & black staining). 
Weathered zone w/banded shale partings 
@ 56.7-57.2. V~rtieal joints@ 54.6-
55.1, 55.7~55.B (rehealed, stained), 
56.1-57.0 (rough surface, uneven, 
stained), 57.2-57.8 (rough surface, 
stained} 58.B-58~9 (~ough surface~ 
brilliant green mineralization). 

60-

-
---
--. 
-
---
--
-

I 
van De Mark 

I 

Bottom. of boring@ 59.3 ft. Boring 
completed as observation well. See 
well cC11tpletion report for construction 
details~ 

Reamed to 6" 
1nom. diam. to 58. 0 • 

I 
/MDt..C NO'. 

I D-57 

I 
I 



i. ~Ii:! 
, 
~1: . • PENETRATfON 

, ~ : "I• • ; . > • 
~ BLOW$ p.. ~' Ir ' , ": 

: ~ < I e " ' . ' u .. avATtt>N . " , , 

• 

•• . ' '' jl'T.1 ; 0 :i; ' " • Q l. 

I 
• • '. .. 

I .i il-' ' • I • • :, !; : : I l: I Q ! • ~ 465.7 ! • : • 
10" Aug~r I I 464,2, 

I : ......... ;i 

NX 5,0 5.0 100 0 

!NX 5.0 4,7 94 38 

~'l( 5.0 5.0 100 45 

lem, 
B~X 

NX ,.o 4. 7 94 77 

i 

NX ,.o 5,0 100 88 

' 
i 

'j 
437,85 

NX F'• C ,s.o ' 100 56 

' I 
' 

i 
i 

END 
i 

' I 

BOX 
I 

I i 
2 I i 

' NX ~-0 :s.o 100 46 

! I 

I ' 
' ' 430~ 7 · 

ll'li • ... I.IT -OON; IIT • IIMIJ\..Y TU■Sl 1$l1"1t 
O • a•NNJSON; .- • •rT<:M•11: 0 • o•w•• 

GPO, 13234 Rev. 1/82 {Form 10070 · 11 

• 
~~ • • • •• t •• ;:iii • • .. 
Z< :::o 

. 
' 

s ~ 
~ , 
" • .. . . . 

10 ~ , 
j 
. . . 
. 
' 

15. 

' . 
. . . . . 

20 • 

. 
' 

. 
' 

' 

25. 

' 

. 

' 
30, 

~ 
~ 

i; ! '• I• DUCJIUf'T'ION AND CI.MSU"'ICA 1"!0N 
I 
! 

0.0-1.; ft red-brown, weathered & 
I- r-!1:!(:_'tures Shale & Sandstone, top of rock 

I~ t;;;2!;!~1!~ ~:=B:n~:ottled reddish 
N brown & pale green to white sandstone 
l interbedded with dark reddish brown 

shale. Sandstone is v. hard to hard, 
fresh, jointed at .2 1 to .J•, spacing 

I- joints are hori2ontal to 20"-30" from 
11 horizontal, massive to thinly bedded. 
u Shale is v. soft to soft, highly 
N weathered to weathered horizontal 
, joints at .2r-,3' spacings • 

4 Soae FeO staining in joints. 

I 
Vertical Joints 3.7'-4.l' & 6.5 1 -9.7'. 

-i 

~ 
I 

: 

;4 

21,55 1 -27 0 85 1 Basal lmit of GRIMSBY 
R FM. Pale green-blue sandstone • 
u 
:• 
5 

R £l.v.1-..,i.'.'J rt .. :-uwi:.R L>LJ:.N !'?',. 

U Dark reddish brown to pale 
N greeu & grayish green~ v. hard to soft, 

fresh to slightly weathered, fractured, 
6 interbedded fine grained calcareous 

sandstone and shale, banded & thinly 
R bedded with slump structures~ FeO stainin 
u on some joints, joints range from 
N .2'-~5 1 spacing. 

7 

Van De Mark 

: 

' I 

IIIOTC'li 0• 
•• T •• 1.•Y«l.1i, 
,r;.c,T•"' lllllTV ... , 
C'"IC,'°'c,-c;TllW ,. 
=••i..1.11'14, IJT¢, 

8" PVC surh.-ce 
casing cemented to 
a depth of 1.5 ft. 

Water used as a 
drilling fluid. 

Driller indicates 
lost all return 
water at 15 .. 0' 
probably lost wate 
in weather to 
highly weathered 
soft to v. soft 
fractured inter­
bedded sandstone & 
shale from 11~5~ 
to 14.5' ♦ 

Note: As of 
10/29/81 the water 
elevation measured 
is that which is 
in the sump. 

>101.'iiNO 

D-58 

I 

' I 
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-
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-
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-
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BORING LOG 

I I I RQD % I 
+--',---1--+-----+--+---+--, 

I i ' I 
i 

' PJ< s.o 4.85 97 75 

1-00 94 

I 
I j • 

-
R 
Ll 
N 

8 

i 
u 
N 

9 

! i i • i 
!END, ' - u 
B~X: \ • N 

NX b.o s.o 100 66 : ~c [ 

r:END=.=,t,!-+:'-+---r-,--r-

1

--+--+--'4"1"4"'.2'"-i--

5

-

0

~:~,!-+-,,,.-o~t~to~,,~.,.....,ao~fl.nsi,L~5,!~t.-------·•o«ng:::dtoj 
BOX [' ' ! [ Bo-ring c0111plet:ed as obervauon TJe:ll. 6 11 diuieter foll 

4 : I ing coringa Reamedl 
! ! i 1 _· See Yell completion report for [to 51.3' ~ !, 

l ! I j . construction details. 

1 

I i • i I 
I ~ i 

•• -- .,.,.,T ll'OOlf; .,. • •M·l.•Y Tuac:: 
0 '" oru, .. ,.ON( ,. ., •tTC\4CII!: 0 • OT .... 

GP0•t3234-A Rev, 1/82 \Form10070·2) 
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111 PENETRATION 
c ► BLOWS 

~ if---~-~----, 1:Ll:VATION 

: s ("T.) 
U Ill ;. 

~ C ; 

465.0 

RQD% 

NW 3.2 3.0 94 0 462.6 

NW 5.0 4.4 88 0 

NW 3.0 3.0 101) 57 

NW 3.5 3.5 100 26 

ENDl---+-+--+-----,--1--1 
BOX 

1 

NW 9.1 9.0 

NW 

END 
BOX 

2 

I , 

I I' : 

o.o 10.n 
I 

' 
' 

99 

100 

I 

I
i 

i 
i 

I 

I 

86 

93 

I 

Pabker 
Te~t 
#7! 

' 

437.7 

I -7 
7.b x 1 1 

c'1/sec 

430.0 

' 

. 
' 

. 

. 
5· 

. 

--
-. 

10-

. 
-
. 
--

15. 

-. 
. . 
---

20· 
-. . 
. . 
. 
. 
. 

25 • 

. 

-

. 
30• 

•• • •"'I.IT s"'OON; ST. SN■ 1.•v Tu• ■: ISITE 

Q • O ■ NNISO .. ; P • l'ITC:N ■ ltl O • QTM■ JI Van De Mark 

GPO -13234 Rev. 1/82 (Form 10070-11 

R 
u 

011:SCIU"ION ANO CL.ASSl,.ICATION 

0 -2.4' 
Residual soil & grout. 

Nf-12.4'-27.3 1 GRIMSBY FM. '-

• 
~ANDSTONE & SHALE: dark red-brown to gia 

1 fresh to severely weath., soft to med. 
hard, f. grained to microxtalline 

u 
N 

Joints horiz. to 3.4 1 ; 30° to 3.8'. 
Vert. joint 2.5'-3.05 1

1 ylw-or. coating. 
Clay seams 2.5 1-2.1 1

1 2.8-2.9 1
1 3.1-3.2 • 

2 Color varies to pale green. 

u 
N 

3 

R 
u 
N 

4 

R 
u 
N 

5 

10.6 1-11.0': vert. joint. 
11.8 1-12.0': vert. joint w/dark red-brn. 
coating. 
12.0 1-12.2': vert. joint w/red-brn.coat. 
14.25 1-15.5 1

: red-brn. to pale green 
fresh, massive, f. grain 55 1 banded. 

18.0'-19.7': fossiliferous SS. 

v. hard, fine grained, SS, pale green, 
fresh, massive. 

~ 25.3'-25.9 1 : vertical fractures. 

R 
u 

! 

Nf--------------
6 27.3 1 -119.5 1 POWER GLEN FM. Dark red­

brown to dark green to pale green St.ALE, 
LS, SS, DOL., SLT ST., fresh to 
slightly weath. 1 soft to med. hard, occ. 
slump structures, locally fossiliferous. 
28.95: vuggy zone. 

NOT•• 0"'. 
WAT•JI 1. ■ v•1.•. 

WAT.JI Jl•Tult .. , 

C:NAJIAC:T•lt 0"' 

OJIII.UNG, ■TC:. 

Drilled w/NW 80 
split inner-tube 
core barrel, 10' 

, long. 

20% return water • 

11.0': lost all 
water return. 

8" PVC surface 
casing cemented tc 
a depth of 2.1 ft 

HOLE NO 

D-59 

.,, 

... 
•• 

-
•• 

-
-
---... 
---.. 
--
• 

-
-
.. 

-.. 
.. 
... 



RQD% 

j Nii ~o.o' 9,9 99 88 Packer 
Test 
#6 l 
3.,r;x:1-6 

<:In/see : 

= lt-----+-+--+---1----1---, 
3 ; 

I 
I 

I 
i 

Packer 
Test 

If• ~o.o 10. 100 69 :1 X l _:is.o 
~sec 

r-'"i--t1-+--+--+--+--I 

I ,., •• 3. ~ l - 5 

~'21/sec ,404.4 

I 
i 

l'J • l•l.tT ••O-O"'; .T • ·t,i•l.9Y Yv••i 

i I 

I 

I 
I 
I 

o • o•"'"'••i:u•; ". "'"'c:•••: o., OT••• 
GP0·13234·A Rev.1182 (Fotm10070•2) 

. 

. 
. 

Van De Mark 

7 

R 
u 
• 
8 

21.J.'-49.5t POWER GLEN FM. (cont.); 

41.6': 1.5 cm fragmented zone. 

Horizontal joints 46.3', 47.l'~ 
48.9S'. 

ltOTli!l Oto; 
WAT·"" ;.av, ... ,., .... ., .. ,,, ,,..,.u ... . 
,c ..... ,.,:;Tl'Jlt 1),.­

IIU'll,,'-I .. <;;., CTI!_ 

49.5 1-60.6 1 WHIRLl'OOL FM. 
Light gray, fruh to sl. veatb., well 
cemented f. ST. SAKDSTONE. hard to 

48': lost all 
-return water. 

v. hard. 

50.1-51.1; vertical joint w/yellow-tan 
coating. 
59.74--60.6': weath. zone. LS & $hale. 
Horizontal joints 52.9',, 53.45 1

, j 

54.0', 54.4', 55.69't 57.2', 57.9 1
, 

sa.31', s9.13',s9.s1'~ s-9.74'~ 60.2•. I 
60.53. thin calci~e coatings 
59.74'-60.6 1

: weat.h. zone in SS I· 

i 

£0.6 1 -100 1 QUEENST0N ffl.. 1 

Lt. greenish-red SANDSTONE and MUD­
STO?IE, mod. fractured, SS is hard. 

Horii:. fractures: 60.65, 60.97, 61,6, 
61. 78-61.88, 62.00, 62.50. 63.03. j 

Red-brOWtl SS, SLTST, SH, ~/green 
lenses, scratched w/fingernail. 
Joints: 65.0$@ 304

~ open, 65.7 1 

horfa. & jaggedt 65.82' 30", '
90

,, 
65,9' & 66.0' conjugate @ 30" & 45•, i ,. 
66.12' l:u:irfa., 66.2.S@ 20•, 66.32 @ 30"1• 
66,42@ 30~, 66.75 horiz,., 66 .. 85@ 30" 1, 

Horiz, : 67,36, 67,81 9 63.10, 68.12. 

water return. 

I 
' 
I 



I Nii 9,6i 9.3 97 
! 

N\i 

END 

I 

! 
! 

BOX 0.0 10. 100 
6 

' ' I 
NW 5.9 ~.96 84 

I 

RQD% 

53 

50 

61 

r4:,ker 

T :It 
7 • .. 1 -7 

Ji/see 

Paj:ker 
TeFt: 
#1 

l.. Jt 1 -4 

sec 

80 

85 

90 

R 
u 
N 

R 
u 
N 

l 

• - QUEENSTON FM. cont. 
74.a•-74.9': Pale $t!'.e~. 
74.9'-80.7 1 : mottled dark red-brmm & 

green. 
80.7*-81.61 : dk. reddish-brown. 
81.6'-81.9': green. 
82.9'-83.6 1

: fracture zone. 
81.9'-86.1 1 : dark red-Drown. 
86.l'-86.7 1 : mottled green & dk. red-b'n. 

36.7-94.0': dark red-brown. 

Red-brown siltstone~ ttted. hdrd (can be 
scratched by screw), horizontal 
bedding. fractured parallel to 
bedding. ac1 test ~egattve. Color 

. change to wht-gray 95.J' to 95.6 1 
• 

97.2' to 97.J'. 

•OTSS Qot. 

l!ttAt'S• 1.svs .. 1, 
w•T·• •«TI.IIUt. 
<;K••aCTIU, Of' 
Ollltl.L.1 .. G, St'(: 

l 
END 365,0 • 100+-'-+----------------1 
BOX ··I o. H, • 

7 
100.0 

... • l'~ .. ,T '.lil"i:Ul!Otl 11T - SNC .. aY Tuac; 
SJTlt 

D ~ a ... ,,. •• <uc P" fl>IT<;:NClt; 0 • 01'N •• 

GPO· 13234·A A1111. 1/82 {Form 10070•2) 
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Van De. Mark 

Fractures: 
94.5 1: 08, closed, fresh, ftlOoth. 
94.7 1

: o•., closed. fresh, smooth, 
mechanical. 

95.5': <5•, t:ight, fresh. 
96,1';. c5• 1 tight~ fresh., 1/4" ft"ag 1 s, 
96.4 1

: o•, tight, fresh to sl. weath. 
v. thin brown clay coating. 

96.8': s•. tight~ fresh to sli. weath. 
v. thin brown clay coating. 

98.3', mechanical. 

Roting crn119leted to 100' • 

Boring completed as observation well. 

See well completion report for 
construction details. 

Driller reports 
0.9' of core left 
in bottom of hole. 

Boring reamed to 
61

' diameter 
following coring. 

Re.a med to 100' • 

'" 

... 

---.. 
-... .. 
--.. 
-... 
--.. 
... 

-----
-
-
-
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BORING 
I "110,•cT 

1·
0 •1:;~a ISH■■T NO, (NOL• .. 0. 

LOG Somerset Railroad 1 °" 2 D-60 
••TIE I C:ODIIDINAT■• IANGL. P"IIOM NDIIIZ. ■aAIIIHG 

Van De Mark N 1 0 160 0 934 E 468, 227 90' 
~-

DIIU.L MA•■ A .. D 1110D■ I,. l"oL■ u11■ lav■ ••u•o ■Hf,,..I 1 •oc• ,,..,..) ITOTAL 01. .. TH IIIEGUN CDM•LIET■ D IOOIIL.l.■ 11 
(INCHl:S) (FT.) 

10/24/81 10/26/81 Empire Acker NX/6 1.4 55.65 57.05 
~-----

IP'T.) 1D■ .. TN/ ■ L, TD" D" IIOCM (F:,.,) 
--

(:OIi• OIIICOV ■IIY l"T./ ... I ICOIIIE ■ 0111••1-·· 1•1.. TD" DI' CASING 
IGIIOUND ■ L.(l'T.)10•-•1 ■ 1.. OIIOl,INO •&T■ II 

ll'T.) 

I 4 1 467.75 465.7 54.1/411.6 1.4/456.4 
-------

.;.M,.1.■ NAMM&II w■ 1caHT;;;;, .. ,. 1C•::• L■"T IN NOL■: OOA./LIEHOTN I LOOOEOBV: 

- J. c. Isham/B. Blodnikar 

! I • . 
I 

i .. • . • PENETRATION z • • • • .. • • • ~: ,2 
' .. • • • ' BLOWS 

' ~~ 
NOT■ S ·- ' .. • • ' ' I ' ' ' ' . ........ L■ V■ LS. ' •• • ' • ' . ' •• ELEVATION oS • OUCllll"ION AND CL.ASSll'ICATION .. ' • • • ' ' ' WAT■ II IIC'TUIIN, 

' - • ' ' " . ' !l'T.) t .. • CMAIIACT■II 0" . ' l I l • ' . • • • ~~ : 01111.1..IMO, ■TC . 
: :I D 

' • • : . • a a z< ... • • l • : ~ 
,, 

• • • ' • ~ : • • u 465.7 u 
' • 

6" 
MD% 

. 0'-1.4' Silty CLAY red-brown to red 8 PVC surface FA 464.3 - w/4 11 blocks of shale & siltstone. 
1.4 -.£0.2 ·•·="" 

casing cemented 
NX 3.6 2.6~ 74 0 - " in place to a - Banded and mottled dark reddish brown depth of 1.4', !) & pale_green interbedded sanCstone & 

- " • shale. Water used as a 
1 1,4 to 15.3' weathered, fractured to drilling fluid, 

5- '- highly fractured, hard to soft, - Some FeO staining on fractures. NX s.o 4.7 94 16 " - V vertical fractures: 11.7-12.3 & - 12.9-13.3. - ~ --
2 

i -10. '-

NX 100 0 - ~ s.o s.o -
~ -- 3 

-
-

15. 

~ 
15.3 1-28.2 1 unweathered fresh, 

- massive to thinly bedded, some cross-

NX s.o 5.0 100 76 ~ 
bedding horizontal fractures. 
15.85 with FeO staining. 

END ' ,. 16.4 with FeO staining. 

BOX - 16.9-17.2 fracture zi:me. 

1 - 18.05-18.1 green clay seam. 

- 19.35, 19.7, 20.4, & 20,6 green clay 
20 • - partings, 

R - u NX 4.5 3.0~ 68 64 -
' - N 

- 21,65'-28.2 Basal GRIMSBY gray, very 
5 hard sandstone, 

- 25.3 & 25.8 green clay seam hori-

- - zontal fracture 24.9, 
25 • R 

-
NX 1.8 1.8 100 100 -

i - R -
NX s.~ 4.9 98 70 437.5 - u 

N 28.2-50' POWER GLEN FM. : 

- 7 
Dark reddish brown, white & green 

30 - interbedded SA?IDSTONE & SHALE, thinly 
bedded, soft, vuggy, horizontal 

I 

- joints at .2-.4 spacings, some clay 
END R filled joints. 
BOX - ~ 2 -

' -
18 i 430.7 -

......... T ... OON: ST ......... T TU■■; ISITI: HOLE NO. 
0 • O■ NNISON; .. • "'ITCN■ II; 0 • OTN■ II Van De Mark D-60 

GPO· 13234 Aev. 1/82 (Form 10070· 1) 



I BORING LOG 

I I I 
I I RQD CORE llATl! 

~ : : I 
~x 110.<:~ 9.9< 100% 

' I 

• ,x i10.C 10.< 100% 

I 

VIDi 
wx: 

3 I 
I 

5 llli /ft 

I 
i I I 

5 mi /ft 

l
,.ftO#aCT 

Somerset Railroad 

R 
u 
N 

8 

-• u 
N 

9 

28.2'-50• Pm.ER GLEU FM. (cont.) 
0cc. LS layers, foss. siltstone & 
calc~ cemented SS~ 

Horia. fractures: 31.4~ 31.8, 32.75, 
31.7-31.74 {thin crushed zone). 33.0S. 
33,66. 34.0, 34.6, 36.02, 36.94, 37.3, 
37.97 (20•). 38.08, 38.45, 38.58@ 45 4 

39.32, 40.14, 40.9, 41.99, 42.56, 42.6 
43.JS, 47.7'-4B.3' vertical, 43.42' 
oo•>. 43.99, 46.24. 46.78, 47.62(1/4" 
clay), 49.3', 49.4', 49.97'. 

.,.., -;)•-~., 

I i : 
-• u 
N 

Light gray hard SANDSTONE. thin bedded 
upper 1.2' is weathered, f. to med. 
grained, locally calc~ CCDented, 
'WHIRLPOOL FM,. 

I · hactut'es; horizontal except as noted. iNX 1. ,s l( 50.22 1
, 50.22 1-50.68'(90•), 51~08, 

ss- 51.18, 52.22 (30°), 53.2 (30°), 

I · 53.27 (30•)- 54.9, 54.9-56.5 (arcuate 
, i near-vertical)• 55.l. 55.3~ 55.4 1 • 

I 
i ..i<;>TIJI O .. : 

Wli'l'C• 1.Cv• .. t; • •• ., .... .,,,.u ... , 
e"•••cTitlll Ofl' 
O•o\,,,_t•GI, CTC, 

1::::-t' ----::i--:1"' '":':::--f--,'--t'--<--41l2-1--+--j--\-l.-~S~S~.~•"-~5~6~•~0~4~,_5~6"-'-c•l~6~,'--'5~6~•~•~•c_ __ ~---' 
E.'-tD tr~n •• st .OS t .. I After coring ... 
BOX I Boring cotapl..et:ed to 57.0.5'. boring reamed t.o 

, I • 6" nom. diam. to 
q ! • I 58.0' o 

I 

i 

i 
•• ,. ... I.IT 1lfoOON; •T • ........... l'V••: ISITK 

#,. 0 ... H"ON; I'• !'IT(:MSIII; 0 • OTM •• I 
GP0· 13234· A Rrw. 1/82 {Form 10070•2.l 

60,. Boring completed as obsen-atioo well 
after reaming • 

. 

. -

-
-. 

70.: . 
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I 
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' 
Van De Mark 

S~e well completion report for 
construction details~ 
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BORING LOG 
: ••o~•c• :.u:1• •a. ;SM •• 'T "0• .. (>1,,lr MO 

Somerset Railroad 14818 1 •• 2 D-61 

F.-- c;,ao•alNll;TWS ol;W41.C l" ■,Ollii "°'"n:. ··•WIN9 

Van De Madt N 1,160,865 E 468 0 343 90' -
r;;,_81 1c:01111•1,,«1'WO 1·••1.1.•• 11u:u .. • u1ut 1,:n,•••t.U•o••i".ll•oc:111 (l"T.) 

~---
:o•ILL ...... AHO M00&1. :'f'OTAl,.DIII""" 

~ J. Genovese/F.J:rq>ire 
(IN'CHUl [FT.) 

10/21/81 CME 45B NX/NQ/6 2.8 43.l 46~ l 
·--· 

:ca•• 1t1.cova•v ("'?.1,I to•• • .,,,..,;.-....•• i-'- TO•_,,. c••••c. G•ou1ruJ •1,,.fFT.JI OW'TM/CI,,. 4*1:1vHO ••T«III !l''T,) 10•..,. .. I ea,., To• ol" ll'OC• fl'T,! 
: tFT.l 

95.8 3 i 2 469.31 467.4 31,1/4)6.3 2.8/464.6 F .. ~:~
4 
.. 
1 
.. ~:-- •~UOMT/1" •n 

--- ----· le:"'"""• t.•~T: l'OC'n.a; 1:11"1.H••-oTN I O.OGGED8Y, 

D. L. Middleton 

! Ill ' I ~ ! • • PENETRATION 

I I • ; • z • • ! : JO ' t : •• ' • BLOWS 
' 0 • 5;: NOT■ I .. , 

I ;, 111 , :i,. * 0 0 ' ' . ' • ... ,. .. 
I I J ' C, 0 ' . ' 

! 

,< 

' ' 
.... ,...,.., 

i i [ : : • " . ' i ,_, .. T_,N ' oS DU-C!tll"'l'ION .-ND CL.A$Jlj111CATIQN w•1'•lll lt'lrTVlt'", 

• • • • •• (l'T.) t w• 1 

I 
,;,ur,llll!.CTW:11 Q,. 

• • " . ' i. • • s~ ' . ' . • • '. • • 11:utii.1.11110, 1tT'c; • 

~ ~ ; ~ ' • : . • • • • Z< • • : ~ ~ ~ 
,_ 

... s • • ' • " ,,u ,t " • " . . • 467.4 

I ' 
LI 

ot-2.,e 1 NX & NQ 
Reddish brown to vhite, fine to coarse Diamond core 

ss I 2 0.4 24 6 4 20 &raineft v. drv SA.~, shale weathered 
1 to sti red clay. Yellow-brawn stain barrel split 

-- . . ,.., .. 2 at: 2 .. 1 • inner tube. 

RQD %I IT :MI.N 
464.6 - i ~~ 2...8'-30.l' GRIMSBY FM. , 

1 R'. O.rk red brown to pale green· to gra}', YateT ;ned aG u: fresh to severely weathered, soft to drilling fluid~ 

NX 5.0 4.9 96 14 5 - Ni medium, hard, fine grained to 

2-1 microct'yatalline• interbedded~ lO" hollow stem 

a' 1 SANDSTONE, SILTSTONE, SHALE, horiz:onts auger used to a 
jointing pre.do«d.ru\nt, shale wuthued depth of 2a8 1 & 

1 5 - .. to clay~ occasional cross-bedding and S" PVC sud.i.c:e 

2 5 - R sl- features. eastug cemented 
NO 5.6 l.7 66 15 

3 5 - u Yellow brown stains at 4.1-4.5• 10• in place. 
7 , 4 5 from horizontal. s - N 

5 5 10• 20.8-21.3 - vertical fracture in Lost all water 

2 sandstone with tan acicular or at 7 • 4 ! a 

- needlelik.e precipitate fo-r11:1ed. 
- Precipitate fo:ttts send-radial patterns Wacer level: 

... does not react with HCl~ 2.ot 10-22-81 
, 

I - 1r Yellow-brown coating on horU:ontal boring at 37'. 

NQ 3.1 3.1 100 64 1 3 - 6.7'~ 2 3 . u joint at 

3 3 . N 
15~ 3 
" 

" '., ., -
2 7.5 j R 

I 

3 7.5 u 
~D 4 7.5 N 
~ox 5 7.5 

1 6 7.5 
. 

4 

NQ ~o.o 9,8i 98 70 7 7.5 20-
8 7.5 . 
9 7.5 . 

10 7.5 --. 
44l..2 · . 2:J.Qt-.)0•1 I l'd!:&al GRIHSB\' F'!i., 

. Pale green to gray> fresh, medium 
I - hard, fine grained SA.'mSTOHE, very I 

I I 25· 
I . tight:~ l cm thick clay seam at 28.3. 

I I - Green clay or shale, soft, fresh. 
: ' . 

I - R . u 

~ N 
: 

i i 5 

'i NQ ~0.019. 95 99 66 1-10 I 7.5 437.3 

I 
30.1 '-46~1' POWER GLEN FM, 

--2.-' I 
Dark red brown to brcnm, pale green 

I 

I 
to green, soft co medium hard. fresh 

END 
I 

to slightly weathered fine-grained 

BOX -i to m1crocrystalline interbedded, 

! ' SHALE, LIMESTONE, calcareous SAN'DSTONE 
2 i ,J DOLOMITE, Siltstone, horizontally {con .) 

432.4 
♦- w t•._1't •-o .. ; t't " -CU.Y l'w••• r!H HOI.E NO 

o • o•••u♦Off; " .. "'"'<'"••: o .. .,,.,.,.. Van De ~rk D-61 

G PO· 13234 R.v. 1 F ,m /82 \ ◊ 10070 1) 
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I NQ ;o.o; 10.0 

I 

! 
~ i 

i 

I 

I' 
I 

I 

I 

I 

ROO FT 

100 1-10 
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1.5 

421.3 

. 
40. . 

. 

. . . . 
-! 

45..:J, 

. 
. . . . . 

50• . 
. . 
. . 
. 
. -. 
. 
-. 
. 
-. 
. 
-. 
. 
. 

j 
j 

R 
u 
N 

6 

30.1 1-46.l' POWER GLEN FM. (cont.) 

jointed, occasional banding and slu:a'l.j) 
features, overall rock is tight. 
34.5 - color of rock turns to shades 
of gray, lt. gray to dk. gray. 

34.0' - horizonul joint with yellow­
brown eoatinp • 

Raring completed to 46. l ft. 

Boring completed as observation well • 

See well completion report for 
construction details • 

.. OTC1i 0 ... 

W•l"CII .&.CVCI.•, 
WATCJt "lt\TU,O .. , 

c>1••"'<"'•" °'" o•u.,., .. lii, ilTt:. 

I 

! Boriftg reamed to 
1

, 

6" diameter 
following coring. i 
Re&llled to 45.9' • 

-
-
-
---... 
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--.. 
-... 
-
---.. 
----
-
-
-
---



.. o<.& "'""· 

BORING LOG Some.rset: Railroad 
14818 D-62 

,t,>T& 

Van De Mark 

•1to~"I-· l<;:01iil"'-•~ll 
:10/28/81 10/29/81 

!tutti.1.•• 
: Empire CME 45C 

:,uwdil.C l"llii)M MOIHt.1••-•1;;4 
90" -

'."7t~CJI[;~ :ovu•uH••f"'T.I, •oc..: ,,.,..l ;roHt,..';.~-.. 
NX/6 . 1,0 58,6 60,3 

lea•• •0•••1~•• ;•1.. TQ,.l~Jc••""' 
! s 7. 6/98=== ____ i s I - I • n. o•----'--4-'6.:.9.:.. o;___-'-...:s::1.::. :..:1 l...:•.::1:.:7 ·::3c_ ____ _.__:1.:.. o:.ci...:•.:.••:..:•::o __________ _ 
, ................. " -••GMTf"•""' :c••·- ... ,.,. , .. -1.•; 1:u .... /l.Ull4'TN t.OGGlttl BV' 

- : - J,. A,. Stone D. Middleton i 
• !!t . : I 

I 
I .. " • PENETJIIATION z I 

" • . . ' g j,.' oQ » • .. > : 0 BL.OWi • ~!.i 
MOTll ■ •.. •• , 

~ e e ~ . i: • I • • ... .,. .. ....,., ..... , . ' ' d •U!YAT>ON; • ' . • :l::f• c O t ' c::! • 0UCJIIIJl"'r!OH ANC CI.AUll"ICATII) .. WATall 1UtTU•H'•, 

' - • 1n.) t 
., I c"•••ce"'•" o" . ' z ~' • • " ii • : ~ .1;. " • •: tUlll.1.INO, f;Ti;, .. : . . ' • • Z< ., • t ii g : 

i \ "'"' ' : ~ ! ,, • 0 i : : :III: 469 

I l 
: RQD % 468 ' o•-1.0• Residual Soil : 1.0'-30.95' 

Dt'illing with NX 

i I ! 
r,r..., GRll'.Sln' 'FM: SANDSTu1u:,, 

split t1,1be core 
C SILTSTONE, SHALE interbedded. 70,..751: 

barrel to 6C~3'. . N SS + slts./25-30% sh. ! 

NX s .. o 3.41 68 56 SANDSTONE - dk. red brown to pale Boring reamed to 

i 
1 green to white, fine-grained• thin- 6" notn. di.a;;.. 

bedded (horizontal) hard, fresh to Reamed to 59.1'~ 

i 
s. lbOd. weathered. Pccasional burrows. 

cross~bedding and clay incl1,1eiot'!s. Water used as -: : Occasion.al pale green blotches in drilling fluid~ 

[ red-brown sandstone. 

i 

. SILTSTONE - dk. red brown tu pale Lost return water 

s.o 4.9 98 16 green, v. fine grained. thin bedded @ 2.0 1
• :NX (horizontal), lJl(ld~ hard, fresh to . 

mod. weathered. Minitua! return 
10 • 

~ 
Gradational change to sandstone. of drill water 

SHALE .. dk • red brown to pale green, throughout drillin 

I 
. of remainder of thit1 bedded to fissile, soft. mod. 

to completely weathered • hole. . • NX ls.o 4.8 96 27 Bedding plane joints (Fe atained . w/clay residue), 4.8, 5~3-5.5, 
3 s.s, 6.3-6,.5, 6.7, 7.1-7.6, 8.3...-8.5. 

! 

15 • a. g., 11.0-13~0, 13 • .3-14.0, 16~2-16.4, . 16.8, li .. 3-17. 7, 18.8-19.4 1 19,6-20.0, 

I 
. 

~ 
21.s-21.s, 23.3-23.8, 24. 3, 24,.5, 

i 24.6, 24.7, ,s.o. 
END 

! 
. Vertical joints (Fe stained): 1.3-1.4, 

llOX . 1.s-2.1, 7.7-8.2., B.4, B .. 9, 13.1-13.3, 
1 

5.0 !5.0 
! 

4 
17.7-16.6. 

NX 100 i 22 
. 

20 -

. 

I 
. 

~ . 
' NX s.o 4,, 98 79 

i i i 
. 5 

i i 
25 • . 

' ! ; 26.0'-30.95 Baaal VK.LM~,lU lrht lt. 

s.o,s.o i gray to pale green, fine grained 
me 100 82 . I 111assive, hard, fresh. 

~ 

I i 
- ij 30.95'-53.6' POYER GLEN FM. 

""· ~ 
END 

i 

3-0 • SHALE and L!MESTONF.: 
: BOX : 438.05- '-

interbedded, dk, gray to lt. 
2 ' ! -~ thin bedded, :moderately hard to soft~ 

I 
! 

. 
u fresh to slightly weathered. 

NX 
s.o(o i 100 

28 - N Occaaional banding in shale. 
Limestone is cro$s-bedded and contains 

I 
I bedding joints. 

434.0 ;s -

•• • ,,.LIT ••001rt; .,, • ....... ., T!,I••; IS!TI; HOLE NO 
0 • •• ,.,o.o,.; • • fll'tC:>1•11~ O .. OT .. IUI Van De Ma,k 0-62 

GPD • 13234 Rev, 1/82 {forrn 10070· 1) 
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---~-=:-::-:-::--:-":""':--i;:;;:~-------r:=:~~=--,,,,,,,.,,~ 
1 BORING LOG , ... ,.,, ,,..... /'........ 1·:--62··· i 

! 
. i 

i NX: S~Ol 4.8 

I I I 

: ''X I '·14.a I . 
1
El'1ll 
'1BOX, ,I , I 

i I • 
I NX i 3,51· 3,51 

I ! I : 
I 

I 
I NX! 3.8 

I 
NX is.o 

i 
END; 
BOX! 

£. j I 

I I 

3 .. 8 

s.o 

·-- I,, r. i 2 ,, 

RQD % j 

96 

96 

100 

100 

26 

I 
I 

I 66 
i 

I 

100 I 5a 

I 
i 

! 

i 

GPO, 13234-A Rev. 1/82 {Form 10070•2) 
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i 

Somenet Railroad I 14818 2 0 -,. 2 ~ ' 
' 

. 

. 
-

•o-
. 

-. . 
. 

45-. 
. 
. -. . 
. 

so.: . 

. . 

. 
60..": 

. . 
-
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-
R 
u 
N 

8 

i 
u 
N 
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R 
u 
N 

R 
u 
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~: 
1-

30.95 4-53.6 1 POWEll GLEN FM. (cont.) 
Bedding joints: 36.5, 36.8, 36.9. 

l'OWER GLEN FM. 

I 
I 
I 
I 

R /"5"4:-."£"••-.o::r.1:-.'l'3,-.-----------J 
U WHIRl.POOL FM. SANDSTONE: lt~ to dk. 
N gray. fine grained, vel'Y hard to soft. 

fresh to slightly weathered oceuional 
ittterbedded shale s«mu {l mm,-2 em. 
thlck} occur in upper 31 of unit. 

ll 

Bedding joints: 56.1, 56.3 

Hole completed as observation -well. 
See well completion report for 
construction details. 

i 
Van Oe Mal.'k 

NOT•t ,:;>N, 

...... '-*"' ..... 
WA'I'•• lliCYl.f•N, 

"""'"""".:,.,u, Of' 
oa11-1.1H4, .... <:, 

! 
I 
i 

I 

-
-
-.. 
-... 
-.. 
-
---.. 
-
-.. 
-.. 
---... 
.. 
--
... 

,. 

--... 
! ... 
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BORING LOG Somerset Railroad 
COO•Dl"'"'TC• 

Van De Mark 

14818 l DP" 2 0-63 
/""""41.K .... OM MOa1& ....... IHlli 

90' E 468,464 
/<:OMf'\.&TCO ;0.0 ,-.-.-.-.-----"-------~,.-.-.-.. -.-.-.-.~.--~.-.-.-.-.---,-.-~-:t-,-.:-:~-~~,.-.-.-.-.-.-.-.-.='-.",~-.,-,.-.-,-.-,..,-.-,--',-.. -.-.-,-Dt.ll"'I' .. 

[ 10/24/81 I J, Lamb/Empire ! CME 45 ' NX/3 0,5 37.5 "1il.o 0/24/81 

t ! 

NX 4.5 4.5; 100 

I .! NX i4.0 4~0 100 

! 

NX14.0 4.l 102 

Ell!) 

llOX 
l 

i 

I 
,x s.o 14,9 

NX p.o 
I 

4.si 
I 

i 

98 

98 

96 

98 

,RQD 

0 

o. 7 

0 

I 

r 

3,5 

! 4.7 

i 

i 

i 

l 

17 

! 

0 

62 

64 

70 

i 
i 

I 
I 

94 

I 
, •• tf't.lT .,.001'1: n .. •w•l.■ V' ""'••: 1$1TI'. 
D,. 1:1 ....... (H\li "• f'IT(:"JOSllt; 0 • OTM ■" 

469.7 

I 

. 

. 
. 
. 
-

10. . . . . . 
. 
. 

-
15-. 

. . 

. 

. . 

. 

20· 

. . 

. . 

. 
. 

25• . 
. 

R 
u 
N 

1 

2 

L. 
R 
u 
N 

3 

4 

~ 
u 
N 

5 

u 
N 

6 

~ 
u 
N 

Van De Mark 

0.5/469.2 

0UC:ltl'1ftQfrf AND C:UUSll"IC ... Tl()t,I 

siaua"- ~o 
GRUfSB-Y FM. 
SANDSTONE with interbedded SHALE: 
dk reddish brown to pale green, v. 
hard (sandstone} to v. soft (shale) 
fresh to CQtnPletaly weathered {shale}, 
fossiliferous. Sandstone is fine 
p-ained, cross-bedded. 

Completely to severely weathered 
sandstone and shale @6.8-6.9, 7.3-7.1, 
9.2-9.9, 11.4-12.3, 12.5-13.6, 
14.0-18.0, 20.0-20.1, 34.3-34.8 • 

Bedding s2parations and/or broken 
zones with staining@ 0.&-20.3, 23.0-
23~3, 24.3-24.4, 24.9-25.1, 29.0, 
30.2, 33.2, 33.6, 33.9, 34.1-34.7, 
35.0-37.6 • 

Verti~al joints@ 13.6-13.9 (uneven, 
rough surface, with orange atainillg. & 
clay coating}, 18.8•19.2(rehealad), 
16.0-18.3 & 19.6-19.9 (uneven, rough 
svrfa~e, with black & orange staining} 
33.4-33.8 & 33.9-34.Z (tehealed)* 
35.8-36.~ (uneven, rough surface, 
orange staining-rehealed from 
36.3), 

I 

HO'f'•· ON. 
_.._,. •• i..11:VCl.s. ... ., ........... .. 
e•u•l'tACTII'• 01' 
<>11< ... l,.IHlli. CT,!;, 

Drilling with NX 
split-tube core 
barrel~ 

Lost drilling 
water at 18.5 ft. 

GPO 13234 Rey 1/82 (FQfm 10070 1) 
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Van De Mark 

Railroad 
IIH■•1' NO. IH•I.■ H(l. 

2 Of' 2 L D-63 

NOll: 
Core barrel fused to rock@ 42.0 ft. 
Unable to retrteve. Steel left in 
hole froa 26.0-42.0 ft. 
Hole grouted to surface. • 

r- -

I 
<eo1'•• .,,., 
tl'A'f■ Jt ... v ... s, _ . ., .. .. ., ....... 
c .. ••11.eT•• .. 
01111!.1,ING, ■TC. 
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.. 01,,lt NO. 

D-63 

-
-
-

i 
... 
-I 

I ... 
I --

• 

-.. 
-.. 
-
• .. 
-----
-

-
-.. 
-.. 
-.. 



-L ___ l"IIQH:C:T !JO• frolO, 1•H«•T frolO, .. 01.• NO, 

BORING LOG Somerset Railroad i 
14818 I 1 •• 3 D-63A 

:lllTIC lCOOIIOINATC ■ 1•"4 ... l"•OM .. 0•1:1 • ... ,..,.(, 
Van De Mark N 1,160,674 E 468,453 90' I -

!---:-·---~ 
1;11111,.1. MAIi■ AND MODCO. HOl.lf Sl:lllf OYCllt.UlltDCN{l""f.flllOCK (,.., •• 1'01'"1,,"""" ..... lll!~UN C0illil"Ll:TCO IOollll'-1.•11t 

(INC~£$) !l<T,I 

10/26/61 10/28/81
1 

J. Jensen/Empire CME 55 NX/6 1.5 99.8 101.l 
. 

co"• "'"-CDY ■ II¥ t,.,._, .. ) ieo._« ■ o•••i .......,. •• :ci.. TOI> 0" Cllt,'HMOr :o•ou"'D •1..(1'1'.!iD•.-"T"/•1,,. ••outfD tllAT■ II t1'T,I 1·•-Ht•1.. YOfl OJI' •oc .. jl"T.J ;11'1',J 

96.45/97 7 : 13 471.63 469.6 59.2/410.4 1.5/468.1 
....... !. ............... ,,a,,..,1,. ...... 1¢••111•11 ... ,.1':. "' .... , o,a.tL■ N•T .. '1.0GGEOilY: 

- c. F. Wall/D~ Middleton 
• 

i ' 
• . PltNETRATIQM 

I 
.. • ; • z .. . . . • • . . ~e I » : : . , • ~ '. aLOWS HOT1U o ... ' " ' 
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l( 0 I .. " , . J : : . . • 0 Z< : ; :, : ,: • < . ! "d • • • 
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.. ' 469.6 • 

i RQO % 
7 

Re;td~l Soil Drilling with NX 

' 
468.l 4 R 

1.st-Jo .. 1 1 split-tube core 
4 u GRIMSBY FM. 

bnul. 
NX 4.5 3.5! 78 0 -i N SANDSTONE with interbedded SHALE: 

' dk. reddiah brown to pale green, ; 

-i 1 v. ha-rd (sandstone) to v. soft (shale), 
• fresh to severely weachered (send.stone 

s~ and severely to comnletely weathered . (shale) • Sandst:Ol"P is fine grained. .. 
: 1 t!! and cross-bedded & fossiliferous. 

NX 2.0 1.8 90 15 1 ~· .. 
~ 

Severely to completely weathered 
shale@ 2.1-5.4. 

. al Sandstone is severely weathered@ . u 1.s-2.1, s.4-s.o, 11.0-16.5. 
10 • N Bedding separations with clay filling 

Pa, ker . or orange staining@ 6.5, 6.7. 7.4. 8. ,., 
Tei t . 3 8.4, 8.9, 9 .3., 10.1~ 10.3. 10. 7-16.5 
19 

. 
(broken zone w/orange & black stain-

NX s. 5 7.1 83 0 . 
2. X 10 4 . 1ng). 16.9. 18.1, 18.2.. 26.3, 30.7 • . Bed • sep. vino staining@ 21.9, 22.0. 

en/sec . Vertical joints@ S.2-8.6(rough . 
.surface~ sl. weatf'. • stain.), 9.2-9.8 . 

u- (rehealed to 9.4, rough surface . w/staining to 9.8). 12.9-16.0 (v • 
rough surface. uneven, no staining}~ . 

NX s.o s.o 106 I 66 

·--J 
' 

. 1 . C . N . ' 
END . 

4 BOX I 
. 
-l zo • 
. 

Te t 

i 18' , - ~ NX 2.0 1.s1 93 80 ~ k 
. 

! 4.. x 10: . 0 

cui(aec-! 
. 5 

I . . ... 
• - u 

I 
25. 

N 
. 

I :0 . 
sx S.017. 96 93 -

Paler 
. 
. 

: 
,:)8.9 

. 

I i 
30-. 

' Te~t . 
30.7 1-59.3' POI/ER GLEN FM. -I ! u, I .. SHALE, calcareous SANDSTONE & LIMESTONE 

NX 0.0110.1 100 78 
1.~ 

5 - ' dk. reddish brown to white to med .. ' END X 10 

i 
N; to ' dk. gray? v. hard to med. soft, 

BOX 

i I i 
,: 

fresh to -mod. weathered, fossiliferous I . i 2 
i 1434.6 banded, ! ine grained to microcrystall~ JS' e, 

•• ~ •""'" •"001w; .,- • •"•-.."" Tv••; I llTt HO'.i..£ NO_ 
0 ,. O•tUUI.QN; I> • il>fTCM;llli'1 0 ., 01'lol.ll Van De Mark D-63A 
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TeSt -
U6 

l.t3,xl-6 
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3.7'-59.3' POWER GLEN FM. (cont.): 
occasionallv vu~Jey. 
Bed. $ep. @'32.l, 37.5 (no stain.) 
Vertical joint@ 37.2-37.5 (uneven, 
rough surface, o~ange staining). 

Interbedded SHALE, calcareou:& SANDSTONE 
LIMESlONEt banded. 
Hori:iQntal joints.• except as noted: 
52.6, 53.l, 53.7, 54.45, 54.95, 55.95, 
56.7, 57.5, 57.65, ss.o, 58.2, 58.5, 
59.3, 57 .ss .. 
57.0'-57.55t vertical. 
sa.2 1-ss.s•: vertical. 
57.15, 57.15-57~65, 58.0, 59,3. 

59.3'-68.i' WffnLPOOL FM. 
SANDSTONE, white to light gray, v. bard 
fresh to •lightly weathered. £.grained. 

59.3-59.95: vertical joint. 
60.0-60.2: vertical jotnt. 
Horia. joints: 62.4, 62.8 1 6J.8~ 64.6, 
65.t, 67.65, 67.1-67.8: vert. fraet., 
vuggy. 

NOT■• Of<< 
WATC■ !.Sv«t.•. 
WaTC• ■ «TVIU•, ,:; .. .,,,.,.c:T•• oor 
011111.l.-•, CTC 

I 400.9 . . . i 
i 

I 
i 

' 

•• " ... L:1r .,.oow: ff" IMakll'V Tu••· 
Ill .. o•NNaON; ,. .... ,Tc;:Naft: I) - °'"'"·" 

GPD·13234·A Rev, 1/82 !Forml0070•2) 
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68.7'•101.31' QUEENSTON FM. 
SHALE. red, fresh, i 

I 
Hori:. joints: 69.0, 69.65, 69.7, 69.8, I 
71.7. 71.9, 72.0, 72.75, 13, 73.5, 73.7, 
73.85~ 74.2, 74.3, 75.7~75.95. 77.1. 

van De Mark o--63A 
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! i Paiker 
f---,---t--,-----t--+-re · t -

! 41 
END 
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68.7 1-101.31' QUEENSTON FM (cont.): 
Rori: joints (cont'd): 78.8, 80.5, 
Fractured core@ 77.7. 

Green seams@ 81.9-82.0 1 87.2-87.8 1 

88.2-88.4 • 

Co111111on 11:lechanieally created horizontal, 
joints • 

92.6-92.7: clay sea~ washed out by 
coring. 

Boring completed to 101.3. Ror1ng 
COlllpleted as observation well, See 
well completion reports for construction 
details. 

NQTl:11 a ... 
WAT1t• 1.«v«1.s, 
WJII.TC• .. l:'t;,,a .. , 
(;M.All.C1'11flr 0.,. 

01 .. i.l.lNIJ. 11:T<:.. 

Boring re~med to 
6u nom:ina1 
diameter to :.Ol 1 • 
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PENETAATt()N 

8t..OWS 
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i 

I ! I 
I I 

I I ' 
' I 
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ee ~heet 2. 
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I 
PllSCIO""IOf'I AND Ct.AUll"l(:ATION i 

0'-1.2* Residual Soil 
•1•rl---,1'"."'t'-3i .61 GRIM;;;;:s,~Yc.,;;;:..,,=-------
U SANDSTONE with interbedded SHALE: 
N dk. reddish brown with lt. gray and 
1 pale green mottling, v. hard (sand• 
!- stone) to v. s-oft (shale)• fruh to 
R CotlJPletely weatheredt fine grained 

l'U & thin bedded, cros:.s--bedding in 
N sandstones, occasionally fossiliferou. 

2 

3 

• u 
N 

4, 

R 
u 
~ 

N1JJ11erous bedding separations with 
slight etrlning to 18.0 ft. 

Severely to completely W4thered 
shale beds@ 2.0-2.2. 3.2-3.5, 4~8-5. • 
6.S-6.9, 8.7-9.6, 12.1-13.7, 20.5-
20.9. 

Vertical joints@ 4.9-s.o (no stain­
ing), 10.3-11.8 (curvil:lnear with 
rough surface, orange & black $t&in­
ing), 11.9-U.9 (no staining) 
22.5-23.0 (rehealed), Zi.3-27.8 
(slight oriln$e staining) 36.6•37.l 
(rough surface rlth orange staining). 

Moderate to severely weathered 
sandstone@ 14.$-19.6. 

Bedding separations with slight 
staining@ 19.4, 19.9, 20.9, 22.5 7 

23.4, 25.9, Z7.1 • 

28.7 to 37.6! banded fine grained 
sandstone with thin shale interbeds • 
Separations@ shale beds with no 
staining. 

Bedding is predominately horizontal • 

,.c:tTlU- ON• 
.,,,,. •• 1.•v1u ••• 
....... -■?"1.1111 .. , 
C"IAtt-"'CTe"I 01' 
••11..u-, ll"TJ:L 

Drtlle<i vith NX 
split-tube core 

"barrel to 48. 7 
ft, 

Reuted with 
5-7/8 roller-roe: 
bit to 47,7 ft. 

Lost return wate.t 
.at 9.7 ft. 

Van De Mark 
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37.6'-48.7 1 POWER GLEN FM. 
SHALE with interbedded limestone> 
dolomite and calcareous sandstone: 
dk. reddish brown to pale green to 
grayish green to greenish gray. v. 
hard to v .. soft, slightly to severely 
weathered. 

No staining on numerous hor~ontal 
bedding breaks,. 

Clay layer@ 40.5-40.6. 

Vertical joints@ 40. 6-41.1 (rough 
surface.ornge ataining), 42,.5-42 .. 7 
(uneven, no staining). 

Bottom of Boring@ 48.7. 
Boring completed as observation well 
See well completion report for 

details .. 

•0"'1'11'.f, Ollf: 
WATC .. ;. ■ v,u.~ . 
w;,.rw• IICTV .... , 
t,Ma,fti,,CT•· 0-iS 
D .. 10.;.1HG, CTC, 

Boring rea.t1ed to 
6" din. to 
47.7 1

• 

I 
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BORING LOG Somerset Railroad 14818 l - 2 0-65 . 
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10/23/81 ! 10/24/8 ... Jensen/Empire I CME 55 [ ~it'! 2~5 j 58.0 I ro:1
s 

!co.•l!:·;;1Ec:.;-;,~-.;--y .. ·;~:~~ jco•• •0•••1-•• l ■ L. TO•ii;.
1
c•t1No 141111"""0 c,..tll"T.J!fl•""'•'-• 11u1ou•o WATUI (lfT.) 7 0•""™/&1.. TO,. 01' 11,:u;~-;;:;:,~--

' 58/100 · 4 i 12 j 471.33 i 469.l i 50.4/418.7 I 2.5/466,6 
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01:SCIUJITION AND CI..ASilll'l(tA TtON 

•UtT■ II (U•. 
..... « ........ 1.,, ... , ....... , ... .. 
t:M•••<=T•"I 0" 
DMU,.l,lllf•• •Tc;:. 

I 

! I . I' . 

0'-2.5 1 

Residua.! Soil 

t.,•-J!:$ 0 ;.:' ,...,.,...,;.,,tu lfM • 

Drilled to 60.5 j' 
ft vith N'X split. 
tube core barrel 

: NX :,.o 13,11• 
f ! 

I i 

I NX ls.o 

I i 
i 

I 
NX !s.o ! 4.Bi 

103 

98 

96 

I 

I 

0 i 0 

i 

0.45 9 

/ 0.78 16 

) i ' 

ENDri -+--':'--_+-I! -~:_.,..I_, 
"ix i I j .1 

"' 5.C 5.1 102 I 0,8 16 
· I i 

I i I 

NX r•o 4~9 98 J.O 60 
I 

I i 
I 

'"' ~-o I s. 11 
I ' I i 

102 
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oox' I I 
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. . . . 
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SANDSTONE·W1th interbedded SHAL~; 
dk. reddish brown with pale green 
mottling, v. hard to v. soft {shale), 
fresh to campletely -weathered (shale) 

Sandstone is fine grained, thin to 
thick bedded~ cross-bedded and 
occasionally foesiliferous • 

Completely to severely weathered 
shale heds@ 4.2-4.4, 7.3-7.4, 10.6-
10.i, 12.2•13.l, 13.6-lJ.7. 14.1-
14.2. 18.3-18.8, 21.6-22.1. 23.9-
24.21 33~2-33.4. 

Completely to severely weathered 
sandstone beds@ 15.0...17.8, 23.0-23~9 

hdding separations coincident with 
weathered zon•s. In addition, 
bedding separations @3.2, 19.5. 

Ve-rtical joints@ 2.5-3.1, 4.5-5~3 
(c~rv~linear, rough surface, orange 
st.aining), 6.4-6.8, 7.4-7.i, 14.6-
15.o. (rough surface. no staining), 
1s*1-1s.s. 11.s-1s.s. 20.4-21.0 
(rough surface,no to slight staining} 
24.2-24.7 (rough surface, slight 
staining), 26.8-27.2 {rough surface, 
black & orange •t•ining)~ 31~7-32.4 
(rehealed), 33.4-33.6 (rough surface. 
red. hr. staining), 34.9-35.2 
(rough surface~ orange staining)~ 
35~9-37.1 (uneven~ rough surface~ 
bland orange staining), 37.3-38.2 
(~urvilinear, rough surface, slight 
staining). 

Joint~ 21.5@ so• (rough surface, 
stained). 

Reamed to 63.0 
ft with 5-7 /8" 
roller-rock bit. 

! XX !LO ! 4.9; 98 I 2.• 
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NX ls .. O 1.1: 102 
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NX s.o 
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3 ' NX 5.0 

NX :s.O 

NX 5.0 

END 
llOX 

4 

s.o/ 100 

·! 

s.o 100 

4.9 98 

5.2, 104 
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: 

i 

PEN:E.TRATION 
Bt..OWS 

2 .. 3 ! 46 

2.6 52 

74 
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2.5'-38.2* GRIMSBY FM. {cont.) 

I 

'-r' "";"'s-.,c-,:-_-,,..,6-. 7""•'"'p"'o"WE"'R,..,GL=EN"°'FM".'". -----1 
8: SHALE with interbedded calcareous 

SMIDSTONE and LIMESTONE (calcarenite): 
greenish gray to lt. gray to dk. 
reddish brown. v. hard to med. soft~ 
slight:ly to mod. weathered. 

0 
N 

1( 

Vertical joint@ 40.o-40.5 (3 joints. 
curvilinen, rwgh ·surface, slight 
staining), 54.3-54.6 (rough surface, 
no staining). 

-
'~_j 56~7'-60.5' WHIRLPOOL SANDSTONE , 
N SANDSTONE: pale greenish gray to white• 

fine grained. v. hard, fresh to sl: 
weathered, with oce-.donal shale 
partings, bedding locally contorted., 1. 

60,5+---!, 

. 

. 
I Bedding separations. usually at shale 

I 
partings@ 56.7, 57.1. 57.3, 57*8, 
58.3~ 58.8 to 59~2 (no staininR). 

. 

. -

. 

. . 
-
. 

. 

. 

Van De Mark 

\ 

Vertical joints @ 57.9-59.6 (uneven, 
rough surface, black and orange 
staining). 59.8-60.5 (tmeven~ rough 
surface, with black and orange 
staining and spots of brilliant green 
(5G6/6) mineralization) • 
Borin& completed_t_o_o_0_.-5~,~.------, 

Boring completed as obse:rvatiQn well. 

See well eompletion reports for 
details of vell construction • 

;•ou .. • ,..,_ 

L D-65 

N()'flt• ON; 
.-. ............. 'l. 
WAT•• •l'T'IJ•OI, 
Cl<UlfllAi:Tall 0,. 

l)llll•L.INQ,. STC:. 

Moderate loss of 
d't'illing 'itater 
from 38.2 ft. 

NO'I:E: 
Bedding sepaYati~ 
difficult to deteqt 
1n P. G. bee.a use i 
of weak charact:er 1 
of rock parallel 
to i:Hldding~ 

:Breaks (whether 
from. drilling or 
natural} are. 
nwcerous iI:. the 
P~G•~ however. no 
staining was 
evident. 

Sb-

Reamed to 5-7/8" 
diam. to 63.0 ft • 
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C I • I • • 
• C I • I 0 

C C u 
• .. . 

?-.-X 3.8 2.3 

h-X 3.6 3.5 

h-X l0.0 7. 7 
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. • • : : 0 .. u • 
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61 

97 

77 

!;:>: •s:.9 ·10.0 101 
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0ESCRl'1'1ON AND CLASSIFICATION 

0 1-11.0 1 

Residual Soil 

NOT&I Ollf: 

WAT ■ • 1,.RV&l,.1, 1 

.-&T&a llltTUII ... , 
C:tolA ■ ACTSII 0,. 

D■ II-L.UlfG • KTC. 

Drilling \/'it~ NX 
split-tube core 
barrel to 35.5 ft. 

Reamed 'w'ith 5-7/8 
roller-rock bit to 
38.0 ft. 

Installed 3" flush 
joint casing to· 
13.0 ft • 

l _J. ll.0'-31.7' GRIMSBY FM. 

X 
R 
u 
N 

' -
R 
J 
I< 

3 

4 

I 

SAhl)STOSE and interbedded SHALE: 
dk. reddish bro--n to pale green, 
v. hard to med. hard (sds) and mod, 
hard to v. soft (shale), fresh to 
completely weathered, fossiliferous, 
banded, fine grained to microcrystalli•e, 

Bed. Sep. @13.1,13.3, 13.4, 13.6, 16.9 
17.4, 17.6, 17.7, 18.2, 20.0, 20.1, 
20. 2, 31. 1, 31. 7 (weathering· staining) 

Vertical joints@ 31.1-32.9 (rough 
surface, uneven, no staining), 34.3-
34.8 (uneven, rough surface, no 
staining, 2 joints), 35.25-35.35 
(gray clay filled). 

31.7'-35.5' SEALE u/interbedded lime­
stone & calcareous SA!;:JSTOSE: 
dk. reddish bro._-n to grayish green, 
v. hard to med. hard, sl. to severely 
'w'!'athered. 

Boring completed 
at 35.5 ft. 

Co::pleted as 
observation ~ell. 

' S:ee well co::ple­
: tion report for 

~~ : construction 
1----'-----1.---''-----'---'---'--~_._-~·-,.-~-'-'--'---''-'----------------------LJ~l.C~••{lc 

l ·c 428.9 _
0

HO_lE

0

_NO, 

D • c;:,11._._, .. o.,.; r • f"JTC .. &•:. 0 • 

L-~--~·---~-·~-=,=~~~=='-==~= \'.an De P.ark , 'C-66 =~----------------------------'-,-· :c:--_-----~--' 
G";:) 13234 Rt>. l!S~ (Form 10070-1) 
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BORING LOG 
I uoact 

So~erset Railroad 

SITS co0•0u1ATSe 

Van De Mark E t.68,575 

10/25/81 

C0Mf"L£T&O ro•ULL·• o•ILL MAK& AND MOOIIL l"OLa SIZC lov•••u•oallf(..,...111•ocK ,,.,.., r0TAL01'11'TM 
(INCH£.$) jFT.) 

10/26/81 M. Caudy/Empire C!-!E li5B NX/6 9.5 90.5 100,0 
. 

co•c •1.cov••" t~T.J,J lco•& 

6

•ox.c.1j..,....._l c1 •1-1'0Pc~l.,''""'- c.•ouHD a1,..(FT.)jc•~H/&L.. G•ou,.0 w&T&a tFTJ loc"'TH/aL.. ,. 0 ,.. 0 ,. "oc-. tf'T.) ·-

82,8/93 t.65.91 l,62,9 j 50.l/lil2.8 9.5/453,4 
1-------------'------'------'------.,---....L.---r---....L.--------------''---------·---·-

l
l• .... L. ",., ...... ••• _..,.,.,,,.,.LL 1c•1,,,,o. L•'_,. '"' MOL.a: D1A./1..c•oT.. ILOGGEOBV• 

140#/30" · J, C. Isham/S. Balone/D. Middleton 

t r j' ► PENETRATION • • ; I: • . • r J • ► •• C • > • BLOWS • ► > 0 0 • 
►• > • 0 0 J u. C C u . : I I C u • u • > ELEVATION 

"· ! • • • • l l 0 (PT.) 

• C 
t • J: • u l. l. • ► • • u • l, 

Io J J • I : . Cl Cl . 0 • • .. 
Cl 

I I I 0 
C = ! ~ •c • . • C J C u 462,9 . • 

ss 2li" l," 7 3 3 4 

ss 2li" 4" 10 4 5 5 

ss 2li" S" 10 2 4 6 

ss 24" l," 35 7 27 8 

ss 2411 12o+ l,7 70 50/0" 453.4 
REC, RQD% 

NX 2.5 1 1.0 40 18 

h-X ASI IG 

h-X 5.0 ,.85 97 44 Pac ~er I Tes 
ts 
1.2 17 X _!! -6 

Ct: 1sec 
KX tt.2 I 1.2 100 86 

i;x 6.9' 6.8' 99 91 

-,-::.,,.\ .. •.---+---+-----'----! 
PacKer 
Te&~-

BOX 
l 

:;,: 10.09.8 

I I 

9E 57 

I 

t7 j 
3, 1i X 10 

6 

c- /sec 

2 

430.9 

I J. 

.. 
": 
:t 
t • Cl 

-

5--

-
---

10-

--
--

15 • 

-------
20 -

-
--

-
25 -

-

-30_ 

-

z 
.JS! 
~~ 
o!:! .., ... 
£~ 
§cl 

• J • I 
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R 
u 
N 
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-
R 
u 
N 

2 

R 
u 
N 

4 

-

R 
u 
s 

5 

DE.SCRll'TION ANO CLASSIFJCATIOftlf 

0 1 -9,5' 
FILL, v. fine to coarse SA~'D, some 
plastic (fill), some plastic: silty 
CLAY, trace gravel. 

9,5 1 -32 1 GRI~SBY FM, SA.~"DSTOK:E ~/in­
terbedded SHALE, dark red-bro~-n, 
yellov-bro.-n, and pale green, shale 
is soft 
Horiz. fractures: 13,95 (clay-filled) 
14.li, 14,6 (clay filled), 15,42, 18.l 
Fractures: 14.85(20°), 15,2(10°), 
15.8-16.3, 16.85-17.35, 17.8-18.3 
vertical, FeO stain, 
Red-bro--n to light gray silty banded 
fine-grained SS, veathered, med, 
hard to hard, well indurated, co=on 
shaly partings at 0° dip, othen."ise 
irregular bedding, near horizontal, 
SS varies to med, grained 18,52 1

-

18.68', 
19.l': 1/2" long lenticular storm 
clasts, irregular bedding, 
18.5'-19.7': Tninly interbedded (0°) 
gray v. f. sandy to silty shale, 

32.0 -46,4' po;.'ER GLEN FX. 
Ren-brn. l=inated SHALE, t:ed. soft, 
fresh to slightly ~eathered, hori­
zontal bedding. 

Thinly interbedded red-bro.-n to light 
gray f. to med. SS and green-gray sof 
SP-~LE, SS is med. soft to i::.ec. hard, 
mod, ~ell indurated; fla~e structures 
and boucin shaped lenses present. 

~ ; ~e_dding varies 0° to 5° .·- -~ 

., ~ tight red-brn. f. grn. SS,: faint 
~ • . b d 
·• !.· c:_/~.:~- e ding. 
" :-o:_. ~ f _ . ; :- .~-. .. , ~ -

Yan De ~.ark' ; ; 

HOT&I ON: .... ,. .. LSva1,.9 • 

wATll'.111 •IETU•N• 
CMAlltACT&lll 0~ 

o•aLLOfC.. &TC. 

Odor similar to 
methane during 
soil sampling. 

><OLE NO. 

D-67 
•t • •P'LIT S,.OOH; aT • S""&l.aY Tu•C; ISJT[ 
C • t::1: ...... , .. 0 .. ; r • ,.,,.c .... c"; 0 • OTMC• 

: 
~~~~--~-=~- =-==-~~--~-----_,-_---------~--------..i..-·------...J 
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BORING LOG 
~i ~ ; ► . • •• • • • ~t I ~ • • • ► 

► • >j Ill 0 > 0 0. • • O • U 0 
., u. •· • J c; ~ Ill u •• ► > • • • :t 0 .. - :, : I: • .,, 

• u • -o • u. 
J 0 ... , ► .., • J 

HI~ • • • • • • • • C 0 • • c 1 
• c u . ., . 

h"X sJe Sh ~et 1. 

NX 10.C 9.6! 97. 
END 
BOX 

2 

h"X 10.C 9.9] 99 

END 
BOX 

3 

h""X i].0.09.7~ 98 

?-.-X 10.0 9.55 96 

BOX 
4 

PENETRATION 

i, .. 
= 

RQD 

49 

76 

72 

86 

BLOWS 

.. .! 

KLEYATION 

i. i. l~TJ 

C) C) 
z " " .. 

/.?7 q 

Pjker 
Teh 
#6 

s. X 10 
,..5 

Cl /sec 

Paker 
Te t - 416.5 
ts 

-5 1.1 X 1( 
ci /sec 

Pa ker 
Te t -
0 

3. x lC 6 

Cl /sec 

See I age ~ 

401.9 

t 
i: 
t: • Cl 
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-

-. 
-. 
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45-. 

---
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-
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-
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' OE 1-C,tfP'TtO" .... 0 c&..••·• ... •c•TION -. .· .. -

27.9'-46.4' PO~'ER GLEN FM. (cont.) 
30.1-30.45: red-brn, laminated SHALE, 
med, soft, fresh to slightly weatheredt 
Color change to silver-gray @30,3, -
irregular n~ar-horizontal oedding. 
30.45' - 3 mm diam. calcite vugs, 

30.8'-32.05': similar to 27.9 1 to 28.5 
with thin inter/x-bedded SS. 

32.05'-32.5': dark steel-gray soft to 
med, soft thin-bedded shale within 
lenses lt. brcn."I! to gray f. grained 
SS, bedding 0°. 

32,5-33.15 1
: silllilar to 29.8'-30.l' • 

33.15 1 -42.8': v. similar to 32.05 1-
32.51, med. soft. Numerous thin 
interbeds of lt. gray f.-grained SS. 
Alternates thin-bedded (poker chips) 
to massive to laminated; ~here massive 
varies to mudstone. 

Bedding 0° to 3°, SS lenses become 
thicker, more numerous ~ith depth. 

42.8 1 -46.4': Similar to above, but SS 
here predominated ~/thin to med. inter 
beds of dark steel gray shale & 
mudstcne, locally soft, SS is lt. gray 
f. grained, hard, locally massive, 
fresh, v. well indurated, bedding 
varies 0° to 15°. 

46,4'-61.0 1 W-tlIRLPOOL FM: 
lt. gray-,;hite f. grained . 

sandstone/qtzite., v. hard, v. well 
indurated, massive but interbedded 
to 55.2 1 ~/dk. steel gray shale ds­
scribed above. Belo;1 55. 2', co=on 
shaly laminae 1/32" thick. 

61.0'-100' Ql'i:EllSTOl, FM. 
61.0 1-61.4 1

: Dark green-grav mucstone, 
cassive, med, soft, fresh tb slifhtly 
~eathererl, h~~rp upper contact. 
63.48'-63.7': green shale interbed • 
69.0-69.3: green shale interbed. 
74.3-74.4: green shale interbed. 

61.4'-100.0': dark red-bro~-n shale and 
silty shale, ced. soft to med. hard, 
fresh to slii;htly veathered, thin­
bedded@ o•, clayey zone 61.9'-62.15'. 
Intcn:ittent thin green shale beds, 
79.2-80.05, 80.25-80.58, 83.31-83.73, 
84.06-84.23, 93.85-93.95, 94.15-94.7, 
97.4-97.5. --

! -
I . 

NOTRI ON: 

WATCa l,.&VltL.S, 

WA.TC"• ••Tu•N, 
CkA .. ACT•a Of'" -

0•1LLING, KTC • 
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Dllsc•u•T10 .. ANO CLA•••"•CATION 

61.0'-lOO' VcilRLPOOL FM (cont.) 

Boring completed to 100' • 
Boring completed as observation well. 
See well completion report for 
construction details • 

Fractures 
18.4 o• mod. weath. irregular st:>Ooth. 
18.43 0° tight thin gray clayey silt 

coating. 
18.52 0° weath. open l/16", mustard­

yellow discoloration, smooth. 
18.58-18.68: (4) o• bedding plane 

partings, weath., tight, 
smooth, flat, l/16" thick sha y 
layers@ partings. 

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

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

19.02: 5°, tight, rough, hi. weath, 
19.58: 0°, weath.,open l/16" 
19.7: 0°, i.·eath.,open > l/16" 
19.71-19.73: (3) 0°, weath., tight, 

smooth • 
21.27':5°, sli. "'eath., open l/16", ro, gh 
23.15: 10°, fresh, tight, smooth • 
26.03: 0°, fresh, closed, rough • 
26.0'-26.4': 90°, fresh, closed • 
26.65': 50°, sli. "'eath., tight, smootl. 
26.87: 40°, tight, weath., rough • 
27.28: 20°, open L 1/16", weath., rougl. 
28,0: 5°, sli. -weath., open l/4", irrei ular 
28,56: 0°, fresh, tight to open l/16". 
28.78: 5°, tight, sli. -weath. 
29.10: 0°, weath,, open L l/16". 
29.17: 0°, weath., open L l/16". 

,.OTllS ON: 

llfATE. L&YK'L.S1 

WATCllt llt&Tu•H• 

CMA911ACTC• 0~ 
D•ILLIM0 1 &TC. 

362. 9 - lOC --.--+---l 29.30: 0°, closed, sli. -weath. 
29.84: 20° tight, sli. weath. 
29.84-30,2: 90°, fresh, closed. 

Driller reports 
he left 1.9' of 

B.O.H. 100.0' 

C 

--
-
-

. -
-

-

-
-. 
. 

30.0: 0°, closed, fresh (mech. break), 
30,2: 0°, sli. weath., open 1/16". 

core in hole on 
last run of hole. 

30.29: o•, sli. weath., open 1/16" to l/4". 
30,4: 10° weath., open L l/16". 

Boring reamed to 
6" dia::;eter 
following coring • 

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°, fresh, smooth, spun core. 
31.0: 35°, tight, fresh, smooth. 
31.li: 15°, tight, fresh, smooth. 
31.32: 5°, open 1/16"-1/4", fresh, scocth. 
32.04: 0°, fresh, tight to open 1/16", 

soooth. 
32.15: 0° fresh, tight to open 1/16", 

sr:ooth. 
32.27: o• 

' 
fresh, tight to open 1/16" 

soooth. 
32.57: 5•' fresh, tight, smooth. 
33.09: o· . fresh, closed, smooth. 
33.24: 5°,tight, thin '-·eath. calcite. 
33.44: o· fresh, closed, i;nooth. 

' 33.66: o· . fresh, open 1/16-1/4, scootl. 

Van De Xark D-67 
•• • ... LlT f,P'OON;. •T - •M«L•"" Tu••: ,L•n 
0 • 011:""'"'lr.OH; p • f"ITCMII.•; 0 • OTM!ra 

~;-·=-~ '~, , ,_ , - • ,~~··· :,:;_,,_,,,,..;:, ,,,.,,,,=-·x.,..,,--~-------------------------=~-'---------....... 
G~0-13234-A Rn. U!2 (Fe•.-,, J'.)(,70•2) 
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C>lt9C1t1P>TIO" Al•U) CLAISIP'lCATtO .. 

o• • o• 
tight, smooth, 
tight, smooth. 

j
9MaCT HO. 

4 0,. 5 

34.07: 
34,41: 
34,54: 
35,l: 
35,23: 
35.84: 
36,16: 
36,52: 

• o• • o• • o• • o• • o· • o• • 

fresh, 
fresh, 
fresh, 
f:-c:;b., 
fresh, 
fresh, 
fresh, 
fresh, 

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

Unless othervise noted, the following 
:fractures dip 0° to 5° & are tight 
to open 1/16": 

36.62, 36.8, 36.9, 37.l, 37.25, 37.55, 
37,8, 37,95, 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 48,88: 90°, tight, yl~. 
"eathering, l;8.88, 48.95, 49.10, 49. ,8, 

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., C" 
55.98, 56.32. 

~ . -- ' 
I ; ""_-_-

·- 7 - ~-

~ 

"0T&S ON; 
WA.TC• LCV&L.S, 
WAT&• JICTUftN, 

CMAIIACT•• 0~ 

CUIIILLOfO• &TC. 

\'an De· ?-~~k: ~-
1 f • D-67. 
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Unless noted otherwise, all fractures 
listed belo'li' are near horizontal, tight, 
and fresh, 

56,55, 57.3, 57.55, 58.06, 58.l, 60,l, 
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: o•, crushed zone from 
drilling • 

63.14: 20°, tight, 
63,19-63,3: crushed from coring, 63,48, 
64.1: 20°, tight • 
64.48: 30°, tight, 
64,89: 10°, tight, shale partings. 
65.21: 0°, 1/2" clay seam • 
65.68: irregular fract., ,../crushed frag~s. 
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" thid 
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, 81.15, 81.54, 82,32, 
82.63, 84.23, 84.25, 84.43, 84.52, 
84.65, 84.86, 85.1, 85.21, 85.28, 
85.41, 85.51, 86.1, 87.64, 87,76, 
87.99. 
88.27: 40°, tight, 
88.52, 88.68, 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 • 

NOTaS ON: 

WATI• L.ll:Va.1.s. 
ll'ATE.• lil'S'TU•N, 
CMA•ACTIEII 0 .. • 

DIIIIIL&..IHG• KTC • 
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BORING LOG 
1,rTC 

I ss I I 
I 2" 2.0• 2.0' 10 

• • 0 > 
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ss l 
2" 2. 0' 0 5 3 
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PENETRATION 
BLOWS 

. . it .. 0 0 
~ ~ ~ 

2nd 3rd 4th 

3 4 6 

2 2 3 

3 2 4 

10 41 17 

42 53 90 
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ELCVATIO"'I 

(r-T.) 
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5-. 

-

-
10-

--
---
-

15• --
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• ~ • I • • 
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-
3 

4 

5 

DESCRl,.,.IOH ANO CL".SSll'"IC,A.TION 

o.o•-10.0' rn1. 
Dk. reddish brovn, m:!:xture of gravel, 
clay & black plastic industrial ~aste. 

_,_ Top of .eathered rock. ----------1 

-
2 Ton of u.,weathered rock • 
R -10:-0 1 -29:0 1 GRIXSBY FM.- - - - -
U Banded & mottled dark reddish bro.-n & 
N 

l 

fl 
N 
li 

R 
u 
N 

3 

IF 
u 

pale green interbedded hard sandstone 
& soft shale. 
Borizontal fractures: 13.7, 13.75, 
13.8, 14.15, 14.25, 14.5, 14.55, 14.8, 
so=e ~th FeO stains. 
Fracture zone 15.1-15.35. 
Vertical fracture 15.7-16.4 • 
Horizontal fractures: 16.45, 16.5, 
16.6, 16.9, 17.5, 17.6, 17. 7, 17. 75, 
18.7, 18.8, 18.85, 19.3, 20.05, 20.3, 
20.4, so=e ~ith FeO stains. 
Vertical fracture 18.85-19.3, FeO. 
Horizontal frac. 20.55, 20.65, 21.2-
21.,, 21.9-22.0, 21.3, 22.15, 22.6, 
23.0, 23.4, 23.75. 
Vert. frac. 20.65-21.2. 
Basal GRL~SBY Fri. 21.45-29.0. 

Rcrizontal fractures: 26.95, 27.05. 
Shale bed 28-28.25. 

N~ 29.0'-52.4' po;.1:r: GLEN FH. 

4 
~anded & oottled dark reddish bro"!l, 
pale i;reen & i;ray, interbedded sand­
stone and s~ale, 30° fracture at 33.5. 
Hcri,ontal fractures: 30.7, 31.1, 31.5 
to 32.2, 3~0~_-33.0, 33.35, 34.05, 
3G. 75. •;i ~-­

~ ~~ 

.~;: .,. ~ 
?. •;, ~ 

.,.o-,aa ON: 
WAT&• 1.av•L.•. 
WAT& .. •trTUIII"• 
CMAIIIACT&a 0,. 
o•n.1t.1tito. l:TC • 

8" PVC surface 
casing installed 
to a depth of 
12.5 ft. 

1,/ater used as a 
drilling fluid. 
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BORING LOG r•o>&CT 

• z ► • u , • . • PENETRATION z: • • z • I •• • J • > .J!:! C > • B1.0WS ► ► > • 0 > 0 CI .. -,-
► • 0 • u 0 .. u. ,. ~5 • J 0 •· C • u .. > SLCVATION i • C u • • • z Z O 1,-T.J o-.. - • ,.: ' t ., .. 
• C • • • u • . 

~~ • • • u. • J C .. • .. • I .. 0 .. • • • •• z: 0 z:5 C Z z C • ! •• J I C • .. .. :,., 
• • C u 430,2 . .. . 

I 
RQD % 

NX 5,0 5,0 110 18 -

40 -

. 
ID 5.0 4,7 96 36 

-

~1) 45 -
:SOX -
2 

NX 4.4 4.95 113 85 --
---

50-
-

NX 5.0 s.o 100 69 -
412.8 -

Th1J 
411.0 

BOX 55 _: 
3 -

---

--

-

-

-

1 
-

- - . j"n: ... •"LIT .. ,.oo_ ... ; ST -- SMll'.La'I" Tu•a;_ 

0 • DC ... -.1•?"': !" • _'"IT<;.,.C9'; 0 • CTM&III. \"an :e ~..ark 
""'~== = ;x,-, 

G?0-13:13-:-A F.~v.1/82 (Form10070·2) 

Somerset Railroad r0

•1::~8 
r~·•· .. o. 

2 °" 2 r0

:6::· 
lifOTCa OH: • .. 'IWA"ll:a LltVKL., .. c1:ac:•t,..T10" """ CLAt-at~ ICA TION W&TI:• Rll'.TU .. 111, 

J 
C CMA•ACTll'.R O" 

• DIIIIIL,Lf"'Q• STC. 

R 29,0'-52,4 1 POi..'ER GLEN FM, (cont,) 
u Vert, joints 30,4-30,9, 31.4-31,8, 
N 32,3-32,5, 34.9-35,5. 

35.5-52.4: interbedded LS, SH, calc, 
5 SS, med, soft to med, i1ard, med, to 

dark gray, slightly to moderately 
weathered, 

,-

R Boriz, joints: 36.5, 39.4. 
u Vert, joints: 37,9-38,l, 39,8-40.0, 
N 51.2-51.4. 

6 

,-

R 
u 
N ..5L 
7 

-
R 
u 
N 

8U 52.4 1-54,2' \.frllRl.POOL FM~ 
Sl,J,;) STOllE, lt, gray to "hite, very hard 
fresh to sli. "eath,, f. grained, occ. 
shale partings, Vert, fract,: 52.8-

\ 53.l, 53,5-54,0, 
Boring reamed to 

Bottom of boring: 54,2 ft, 6" diam, to 
Boring completed as observation well, 58.0', 

See "ell completion report for 
construction details, 

"OLC .. o .. 

D-68>. 
-
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BORING LOG I ••o,ttCT Somerset Railroad 1'
0

~4~~8 r;·: ... : 1"
0

~;;· 

-;;-;-.-------------------r-lco_o_•_0_1N..J•'-T-■-.-------------------..Jc..---r1,.-,.-.,-,-.-'-,.-•-0-w-,.-0-•-,-,,., ... -.-,.-.-,,.-.----t 
~orton N 1,160,836 E 468,601 90• -

•• •• > ► 
►• 
• J 
• C .... ~o 
J 0 
C I 
•c 

2" 
ss 

ss 

ss 

ss 

ss 

ss 

h"X 

PENETRATION 
BLOWS 

ELEVATION 

;. i. t 
ITT,) 

.. 0 

= ! 464,4 

2 0.6 12 6 7 5/4 

2 0.9 10 2 3 7/9 

2 0.7 B 6 4 4/2 

2 0 12 5 2 10/12 

2 0.9 52 50 37 15/30 

1,4 0.7 7fJ 14 24 46/,4 

RDQ % 451. 7 

5.0 3.7 74 0 0 

448.0' 

0 • C)lrM ... lt,0 .. ; P • •ITC"" ■ "; 0 • OTW&.. .; ~ ♦ 
- 'T " 

.. 
~ 
:i: 

t: • 0 

0 
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-
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-

-
10-
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-
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. 
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20 -
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-

. . 
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-
-
-
. 
-

z 
.JO 
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.. < 
c!:! .. ~ 
i::;; _.,, 
~s 
~ ... 

• ... • I 
C • 
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-
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-
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-
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0£.SCRl,..,.ION AND CLASSIF'ICAT10H 

0'-12,7' 
Fill: tan to br, to bl. to cr=e silty 
CLAY and clayey SAND and plastic, metal 
fibers, loose to med, dense to v, 
dense, vet, tr, gravel, occasional 
orange staining, 

~ l12. 7 1 -16.4 1 GR~SBY FM. 
t> SA!<DST0~t'. ..,/interbedded Sll_'..LE: -

l 

dk. reddish bro~-n to pale green, v. 
hard to med. hard to soft, sl, to 
co:::ipletely '-'eat:hered, fine-grained, 

Bed, Sep.@ 13.2 (clay), 13.7 (sl. 
orange stain.), 13.9 (tr, clay), 14.1 
(0.01 clay), 14.3 (0.01 clay), 14.5 
(blueish-yello...,ish green clay 0.05 1 

thick), 14.9 (0.04 1 same as@ 14.5) 
16.0-16.l (shale bed ..,/yell~..:.green 
clay coating), 
Vertical joint@ 12.8-13.2 (rough 
surface, v, sl. ora~ge staining), 
14.9-15.0 (rough surface, no staining). 

Bottom of boring@ 16.4 ft. Boring 
completed as observation "ell 

See "'ell c=pletion report for 
construction details • 

~orton 

HO'f&I ONl 
wa.'f ■ • 1.•v•L.a, 

., ... ,. ..... ,.'"'""· 
cwa•a.c,.•• o_. 
0•11.~1,.e 1 &TC, 

Drilling '-'ith 5" 
ID hollo..,..stem 
augers to ll, 4 

Drilling vith 
h'X split-tube core 
barrel to 16,4', 

S?-
Rea:::in& ,.•/5-7 /8 
roller-rock bit to 
18.0 1 • 

11,1.,. ••1.1T ••oo.,.; IT • .... c1. ■ Y Tvac: ,s.,Tt: '.;. ' 

. --~,-~~~=±==~-~------~---------··-----~---------------....., 
GPD· 13::J.! R•· 1."!l7 (FO"TI 1C'070- II 
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BORING LOG 
l
co0•01MAT&S , ............ ,,..o .. NOllllt .. J••···""· 

Norton N 1,160,737 E 468,896 I 90• I -

140(/30" 

I e ~ ~I ► l . • PENETRATION ::,t MI: : • • ► BLOWS : : ! ~ : •. • I 0 C r 010 ., 
V ■ 

l J ~ 0 ~ VI 
. : ► > 

• C U ·1· • z z 0 
i Q : X •• I ., : • V ;,. t ~ u. ;, 
:S. C -' ► J • I : . .. 0 : : ~ I ·1· C ~ ~ 101 • • C ■ :'U . ., 

CL.EVATIOH 

l~T.J 

466.3 

2" 
ss 2 0.7 10 l 3 7/4 

ss 2 0.2 6 3 3 3/4 

ss 2 l.O 40 5 10 30/4( 

ss 0.9 0.1 - 20 llOO/J -

ss 2.0 0.8 8 4 4 4/7 

ss 2.0 0.9 29 17 15 14/7( 

ss l.S 0.9 79 19 29 so 
452.3 

RQD 
1.05 
21% 

h"X 5.0' 3.9 78 

447.3 

•• • ... t..,T ... oo..,: ST • •w«1.•v Tu••: ISITI. 
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DESCRIP'TIOH AND CLASSIFICATION 

0'-14 1 

Fill: dk. reddish bro=, loose, moist, 
v. fine clayey SAh"D and plastic, metal, 
carbon rods, tr. med. sand 

ri.OT&9 ON: 

•A.Ta ■ LltVSL9, 
•&TSllt ••Tutu ... 
CMAJIACTll• 0 .. 

0•11.-t..1•0• .-Tc • 

Drilling with 
5" ID hollO'lol-stem 
augers to 6,9 ft. 

Top of rock. Ream with 6" 
"1'4~.~0:::-r--1~9;::-.0~1r-,~G~R~L~~~~~~,.....1~r,...,..n.---------1roller rock bit 

Dark red-bro.-n to pale green, fresh to 19.4' • 
severely weathered, fine grained to 
cicrocrystalline, interbedded SA.¾"DST01"""E: 
SILTSTOSE, and SHALE, shale co~pletely 
\.E:at:hered to clay. · 

Bott:om ot boring I!' .1.~.v. 

Boring coq,let:ed as observation well. 

See well coi::;,letion reports for 
construction details. 

Sorton 

to 

D-70 

~~= - -- ~==-~=-~-,-------------------------~---------
G?;)-1323-1 F.e.. 1-"E2 (Form 10070-1) 



APPENDIX B 

GROUND WATER OBSERVATION WELL REPORTS 

WELLS 0-7 AND 0-49 THROUGH D-70 



GROUND WATER OBSERVATION WELL REPORT 

PROJECT Somerset Railroad Page 23 of 23 

LOCATION Danielewicz Route - Sta. 51+810 Well No. D-7 

D,ne Completed 9/25/81 Original Depth 46.6 Aquifer Whirl eoo 1-

Inspected By C. F. Wall Dote 9l25/8l Power Glen 

Checked By D. L. Middleton Date 1/20l82 Elev. Interval 428.7-413. 

NOTE: December 15, 1981, Dry Hole 

- Elevation of top of surface casing I 

V riser pipe. 460.5/460.4 
i. 

Heigth of top of surface casing/ riser 
Ground i.,.--- pipe above ground surface. 2.4'/2.3' 

Elevation 458. l /. I\"" ~(~/' ~- u;;;I~ -0 
Depth of surface seal below ground 

2.5' ~.- o.,._ surface 
o. •O Type of surface seol, Cement .. ·'0 Bentonite •• 0• ')• 4" •• !JO I.D of surface casing. 

Steel with •• Type of surface casing: . . • 
V :. locking cap 

( • 

Grimsby-Power Depth of surface cas,ng below ground 2.8' -Glen Contact 

I I I I. D. of riser p,pe 2" 
438.8 -

I I 
Type of riser pipe· Schedule 40 

-
I 

PVC ., 3. 75" > 

r-1 D,ameter of borehole ., 
46.6' .J 

I 
Depth of borehole 

~ 

Power Glen-., 
Type of back fi 11, Bentonite-cement grout 

0 Whirlpool Contact :;:: 

H 
429.2/28.9' 417.0 Elev./ depth top of sea I. 

'O Type of seal, Bentonite C: 427.8/30.3' 0 Elev.I depth bottom of seal. 
>, 

I H Type of sand pack . 2-Q Sand .c ,.,....,, 
0. 30.3' 
0 - Depth of top of sand pack. 
~ - -
"' - 422.3/35.8' -- Elev. /depth top of screened section. - -
0 .,:-_ Type of screened section, Sch 40 PVC ~ - -(fl - - Di scribe openings 0.01 O" machine -- slot-horizontal slot 
'O -., -- 2" 
N --

I 
I. D. of screened section - -0 -- 413.1/45.0' ~ 

Elev /depth bottom of screened section. a, -
C: -
" I 0.3 

<.:) 

.. 1 
Length of blank section. 

'+--j Elev. I depth boltom of plugged blank 
412.8/45.3' 

section . 

"' • 1 Elev./ depth bottom of sand column 411.5/46.6' 

-
I 

- M Type of bacKfil I below observation co 
"' pipe Natura 1 Grave 1 0: ,., - 411.5/46.6' . . Elev / depth of hole . 
~~ 

-
... 

-... 
--
• .. 
• --
-------.. 
-----... 
-
-
-... 
• .. 
• -



GROUND WATER OBSERVATION WELL REPORT 
PROJECT _......;S~o~m=e~r~s~e~t~R~a=i=l=r~o~a~d_-_V~a=n;;..:D~e...:.:Ma~r=k::... ______ _ Page __ l _ of 23 

LOCATION Nl.161.003 E468.422 Well No. _.....,D .. -.;;,4,"-9 __ _ 

Dote Completed 10/30/81 Original Depth __ s_a_• ____ _ 

Inspected By P, L. Middleton Date 

Checked By --------- Date 

10/30/81 

Aquifer Power Glen 

Whirlpool Contact 

Elev. lnterva 408. 4 5-4 28. 7 5 

Ground 
Elevation 459 .8 !, 

~/f:;:lif:.;: , ,.I~ 0~ 
. ' ~-

Grimsby-P'Ower 
Glen Contact 

437.75 

422.1-Sl..-

.. 

El•vation of top of surface casing / 
ristr pipe. 

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

Depth of surface s•al below ground 
surface 
Type of surface seal, Cement 

I. 0 of surface casing. 
Typ• of surface casing, __ ca_s_t_i_r_on __ 

with lock cap 

~ - Depth of surface casing below ground 

., 
" .. 
..J 

,._ 
J;: 
Q, 
0 ... .. 
,, ., 
N 

Power Glen­
Whirlpool Contact 

414.65• 

I I I I. 0. of ristr pipe. .. I Sch 40 PVC Type of r inr p, pe , _:.,;,_......;_;,_.;_.;_ __ _ 

I ~ ,;, ..... ,, ,,, .. ,, • 
I . ~:::h 0;f b:::;~~:

1

_e __ C::.;e"'m"'e"'n_t ______ _ 

H 
I :': i 

Elev.I depth top of sea I. 
Type of seal, Bentonite 
Ele11./deplh bottom of seal. 

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

Depth of top of sand pack . 

Ele11Jdepth top of screened section. 
Type of screened section,Sch 40 PVC 
Describe openings 0.010" machine 

slot - horizontal slot 
1.0. of screened section. 

Elev ./depth bottom of screened section. 

Length of blank section. 

Elev./ depth bottom of plugged blank 
section. 

Elev./ depth bottom of sand column. 

Type of bockfil I below observation 
pipe. N/A 

Ele11./depth of hole. 

461.95/461.', 

2.2/2.15 

27.5' 

4 .. 

3' 

6" 
51.3' 

432:3127,5' 

428.8/31' 

sand) 
31' 

418.8/41.0' 

2" 

409. 5 /50. 3' 

l' 

408.5/51.3' 
408.5/51. 3' 

408.5/51.3' 



-
GROUND WATER OBSERVATION WELL REPORT -

PROJECT Somerset Railroad - Van De Mark Page 2 of 23 

LOCATION Nl,160,983 E468.415 Well No. D-50 

Date Completed 10/23/81 Original Depth 91.0 1 

Aquifer Whirleool -

lnspecled By D. L. Middleton Dote 10,23[s1 Queenston Contact . -Checked By Dote jElev. lntl'rvo1369. 8-410. 3 

• 
I Elevation of top of surface casing/ - ,,/" I 462.9/462.69 

~ 
riser p,pe. 

-
• 

He,g!h of top of surface casing/ riser 
Ground - pipe above ground surface. 2.1/1.97' -

Elevation 460.8 /. : ~ "fl~/, .• ,.._.f$° Oeplh of surface seal below ground ,0 46.10 ~ .. o._ surface 
Grimsby-Power ~- •0 Type of surface seal, Cement 
Glen Contact- .. .;B . •• . 

• --438.0 0• <I· 4 11 •• QI L D of su rfoce cosing. 
•• ~ Type of surface casing: Cast 

416.6 ¥. •• q 
,:, iron with lock cap 

\' . 
• 3' 

\; - Depth of surface casing below ground 

---
I I I I. D. of riser pipe. 2" 

.. I Type of riser pipe, Sch 40 PVC 

- I ~ 
., 6" > Diameter of borehole ., 
...J Power Glen-Whirl- I Depth of borehole 91.0' 
~ pool Contact 414.9 
!! Cement 
0 Type of backfill: 
::: I . . 414.7/46.10' Elev./depth top of seal. 
'O H Type of seal: Bento.nite . 
C 

410.3/50.5' 0 Elev./deplh bottom of seal. 

H ... 
Type of sand pock. g-02 (fine to med . sand) ,:; 

Q. 
,,,..,, 

410.3/50.5' 0 -· 011pth of top of sand pack. 
~ .. - 402/58.8' - -· Elev. /depth top of screened section. 
0 - Type of screened section, Sch 40 PVC ~ ,.. --

• 

--
-----

V, -- Describe openings 0.010" machine .... -
'O 

Queenston-Whirlpool - slot - horizontal slot ., Contact 404.3 --- 2" N -- I I. 0. of screened section. -0 ,.. - 373.2/87.6' I· ~ ., - Elev Jdepth bottom of screened sec1ion . 
C: -

-
-

., 
\!) Length of blank section, l' 

~~ Elev.I depth bottom of plugged blank 
372.2/88.6' 

section. 
Elev./ depth bottom of send column. 372.2/88.6' 

i In Type of bockfil I below observation 
pipe. Cuttings 

' 
- Elev.I depth of hole .. 369 .8l9LO' 

... 

-... 
-



GROUND WATER OBSERVATION WELL REPORT 

PROJECT Somerset Railroad - Van De Mark Page 3 of 23 

LOCATION Nl 161 001 E468 399 Well No. D-51 

Date Completed 10/27/81 Original Depth 43.3' Aquife,r Grimsby/ 

Jnspec ted By R. L. Blodnikar Date 10/27/81 Power Glen Contact 

Checked By 

., 
> ., 
..J .. 
~ 

" :!: 

" C: 

" 
>. 

,::. 
Cl. 
0 .. 
"' ., 
=: 
V, 

-0 ., 
N 

0 .. .. 
C: .. 

I.:> 

442.6 ~ 

Grimsby-Power 

0• • •• 

Glen Contact 438.0 

I 

Dote :lev. 

Elevation of top of surface cosing / 
riser pipe. 

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

Depth of surface seol below ground 
surface 
Type of surface seal: Cement 

Jnterva, 416. 2-444. 7 

462/461. 77' 

2.5'/2.27 

11.75 

4" I D of surfoce cosing. 
Type of surface casing: __ c_a_s_t ___ _ 

iron with lock cap 

- Depth of surfaci!' casing below ground 

I. D. of riser pipe. 
Type of r is er pipe , _..:S:.::c.:.:h....;.40.:...;P;..V..:C:;.._ __ _ 

3' 

2" 

I 

r1 
I 
t7 

H 
I 
I 

~ 
t-i 

Diameter of borehole 

Depth of borehole 

Type of bcckfilf, __ c_e_m_e_n_t _____ _ 

6" 

41 • 

Elev.I depth top of seal. 447. 75/11. 75' 
Type of seal: Bentonite 
Elev./dep!I'\ bottom of sea!. 444.75/14.75' 

Type of send pack. 0-02 (fine to med. sand) 

Di!ptl'I of top of sond pack. 14. 7 5' 

Elev.ldep!h top of screened section. 437.22/22.28' 
Type of screened section, Sch 40 PVC 
ll!scribe openings 0.010 machine slot-

horizontal slot 

I. 0. of screened section. 2" 

E1ev./depth bot!om of screened section. 419.5/40' 

Length of blank section. -~l:..'---

Elev./ depth bot tom of plugged blank 
section. 418.5/41' 

Elev./ depth bonom of sand column. 418 • 5/41 • 

Type of bockfil I below observation 
pipe. Cuttings 

Elev /depth of hole 416.2/43.3' 



GROUND WATER OBSERVATION WELL REPORT 

F>ROJECT Somerset Railroad - Van De Mark f>age 4 of 23 

LOCATION Nl,160,634 E468.308 Well No. D-52 

Dote Completed 10/25/81 Original Depth 90.2' Aquifer Whirleool-

Inspected Sy D. L. Middleton Dote lOi'.25/81 gueenston Contact -Checked Sy Date Elev. Interval 376. 3-405. 5 

-
. I Elevation of top of surface cosing I - VI 468.8/468.69' 

• riser pipe. 
-
• 

Heigth of top of surface casing/ riser 
Ground ...,,- pipe above ground surface. 2.1/1.97 -

Elevation 466.5 / \~ . Depth of surface seal below ground 
P:fl""t"' .,. ,t(;:(1[2: -0 3' 

~ .. o.r surface 
Grimsby-Power b. .o Type of surface seal, Cement 
Glen Contact .. .,~ I 

r- 433.9 •• Q• '(!• 4" •• I)' LO of surface cosing . 
Cast •• ~ Type of surface casing: 

4:1.0-¥.. 
.. 
V . ·, iron with lock cap ~· . 

---
--( Depth of surface cosing below ground 3' 

I I I I. D. of riser pipe. 2" 
,, I Type of riser pipe, Sch 40 PVC 

- I ~ 
.. 

Power Glen-Whirl 6'' > Diameter of borehole .. 
..J pool Contract 41 l. 9

1 

Depth of borehole 90.2' 
~ 

!: Cement 
0 - Type of backfill: 
;;= 

H 409.5/57' Elev./depth top of seal. 
. .., 

Type of seal, Bentonite 
C: 405.5/61' " Elev.I depth bottom of seal, 

H >. Type of sand pack Q-02 (fine to med. sand) ,: 
Q. =-= 61' 
" Depth of top of sand pack. 
~ --
"' Whirlpool- -- 399.1/67.4' 
0 Quuenston Contact Elev I depth top ot screened section. 
!: 400.9 -- Type of screened section: Sch 40 PVC -(f) -- Describe openings 0.010" machine -- slot - horizontal slot t, -

-
-
-
-----

.. -=--- I. 0. of screened section. 
2 II 

N -- I ·-- --" ~ 381. 5/85' .. - Elev /depth bottom of screened section . 
C: -~ ., 

1' 
" Length of blank section. 

~ 
Elev.I depth boftorn of ,:,lugged blank 
section. 3so.sLS6' 
Elev./ depth bottom of sand column. 380.5/86' 

I M Type of backfil I below observation 
pipe. Cuttine,s 

I .. Elev/depth of hole. 
376.3/90.2' 

-.. 
• -



GROUND WATER OBSERVATION WELL REPORT 

PROJECT Somerset Railroad - Van De Mark ! Alge 5 
of 23 

LOCATION Nl,160,626 E468, 353 Well No. D-53 

Date Complt>ted 10,20,s1 Original Depth 45.9' (cored) Aquifer Grimsbi::-

lnspec!t>d By J:a a. I:abi.lm Date 10/20/81 Power Glen Contact 

Checked By Dote Elev. lntervoE!21. 5-442. 3, ' 

I Elt>vo!ion of top of surface cosing I - _,..,..,...... I riser pipe. 469.18/469.18' 
~ 

Heigfh of top of surface cosing/ riser 
Ground ..--- pipe above ground surface. 2.0'/2.0' 

Elevation 467.4 /. \['" 
~/~1,,: .JI$:' •O Depth of surface seal below ground 

3.0' 
~ .. o. -- surface 
o. •O Type of surface seal, Cement 
' . ,,o .. . • • 
O• Sl· 4" ~· I)' 1.0 of surface casing. ,. 

" Type of surface casing: Cast iron 
~ 

.. 
441.E Q ·I 

\' 
:, with lock ca2 . 

• 3.0' 

' - Oeplh of surface cosing below ground 

I I I I. 0. of riser pipe. 2" 

I Type of riser pipe, Sch 80 PVC 

-
I I ., 

Q,5 I > I Diameter of borehole ... 

~ 
..., 

I 
Depth of borehole 46.0' 

'-
!!: 

. 

" - Type of backfill: Cement 
3: 

H Elev.I depth !op of sea I. 445.4L22.o• .,, 
Type of seal, 13:~DtQDit~ c; 

" Elev.I depth bottom of seal. 442.34/25.06' 

H ,.. 
o 02 Cflne to med, sand) ,:_ 

I=:: Type of sand pack. 
0. 

" Depth of top of sand pack. 442.34/25.06' .. -· 
Ot --- .... - Elev./depth top of screened section. 437.2/30.2' -" !: Grimsby-Power Glen :: 

I 
Type of screened section, Sch 80 PVC 

(/) -- . openings o. 010" machine Contact 434.3 - Describe -.,, - slot - horizontal slot ., .... -
N -

I I. 0. of screened section. 2" -- ---- -" --~ 

422.8/44.6" ., - Elev./depth bottom of screened section. C: 

~~ ., 
Cl Length o1 blank section_ 1.0' 

~~ 
Elev. I depth bottom of plugged blank 
section. 421.8/45.6 

Elev./ depth bottom of sand column. 421.8(45.6 

li-7 Type of backfill below observation 
pipe. Cuttinl!,S 

I 
I Elev./deplh of hole. 421.5/45.9 



-
GROUND WATER OBSERVATION WELL REPORT -

PROJECT Somerset Railroad - Van De Mark 
Page 6 of 23 

LOCATION Nl 160.660 E468.316 Well No. D-54 ... 
Dare Completed 10l29l81 Original Depth 58' Aquifer Power Glen .. , 
Inspected By J. Stone Date 10/29/81 Whirlpool Contact 

Checked By Date Elev. -Interval 408.4-424. 3 --. I Elevation of top of surface casing/ - VI riser pipe. 468.7/468.46' ,.. -
• 

He,gth of top of surface casing/ riser 
Ground i---- pipe above ground surface. 2.4l2.16' 

Elevation 466.4 !- I\""" ~f ~t-, . ,;1 f:::" .o Depth of surface seal below ground 
. . 

~ .. o.,._ surface 38.4' 
•0 Type of surface seal, Cement Grimsby-Power o. 

.;" 0 .. . 
·Glen Contact •• ' 0• <;J• 4" 433. 9 •• Of LD of surface casing. 

•• 
' Type of surface casing: Cast iron .. 

.5l_ ~ -~ 
with lock cap 412.4 ,: -=- ~· t ' 

Deprh of surface cas, ng below ground 3' -

-.. 
-----

I I I I. D. of riser p,pe. ? " . 
I I 

Type of riser pipe, Sch 40 PVC 

I 
-., 

6" > 

~ 
Diameter of borehole ., 

...J 

I 
Depth of borehole 58' 

~ 

~ Cement 0 . Type of backfill: 
~ 

·1 428L38-~' Elev./depth top of sea I. 
"O t- Type of seaL Bentonite 
C: 
0 

Elev.I depth bottom of seal. 424.3/42.1' 
>, 

I 
Type of sand pack . Q-Q2 (fin1a tQ m~d.. sand) .,: r C. I:::-:: 

424.3/42.1' 0 - Depth of top of sand pack. ~ - -
C, -

418.7/47.7' - - Elev. /depth top of screened section. - -0 -=-- Type of screened section, Sch 40 PVC ~ 

I 
- Power Glen - -(/\ -- Di scribe openings 0.010" machine slot -

Whirlpool Contact -- horizontal slot "O 411. 9 -., -- 2" - I. D. of screened section. N --
I 

- -0 -- 409.4/57.0' 
~ ., - Elev /depth bottom of screened section. C: ~t-., 

1 ' c:, Length of blank section -~ Elev./ depth bot tom of plugged blank 
section. 408.4l58' 

"' Elev./ depth bottom of sand column. 408.4/58' -
I 

-
M Type of backfil I below observation "" "' pipe N/ A "' ~ 

-----
-
--
-

-
... 

-
I 408.4l58' Elev /depth of hole. -·- --



I 
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GROUND WATER OBSERVATION WELL REPORT 
PROJECT ___ S_om_e_r_s_e_t_R_a_i_l_r_o_a_d_-_V_a_n_D_e_M_a_r_k ________ _ Poge 7 of __ 2_3_ 

LOCATION Nl 160 756 

Date Completed 10/19/81 

Inspected By J. C. Isham 

Checked By 

Ground 

O• 
0 

•• 
' 432 .8 ~ 

I' 

'Q 

41 
> 
41 _, 

"O 
C: 
C 

>­
.&:. 
Q. 

~ Grimsby-Power 

'1;' 

~ Glen Contact 433.5 -C .... -(/') 

"O 
41 
N 

C ... 
41 
C: 
41 

<.:) 

E468 241 Wei I N 0. ___ D_-_5_5 __ _ 

Original Depth 46 .7 (cored) Aquifer Grimsby-

~o 
-:· 0 
: 0 
',]• 

IJ• 

~ 
H 
H 

Date 10/19/81 Power Glen Contact 

Date Elev. lnterva1420. 7-439. 4' 

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 
surface 
Type of surface seaf, __ c_e_m_e_n_t ___ _ 

I. D. of surface casing. 
Ty p e of surf a c e ca s i n g : _....;C;.;;a;..;;s;..;t;__;;i;.;;;r...;;o.;;;n;...__ 

with lock cap 

Depth of surface cosing below ground 

I. D. of riser pipe. 
Type of riser pipe : __ s;;..c_h_8_0___;,P_V...;;c ___ _ 

Diameter of borehole 

Depth of borehole (reamed) 

Type of bock f i II: __ C.;:a.e;::.m:::.e;::.n::.:.t=---------

Elev./depth top of seal. 
Type of sea I: _.....;;;.B.,;;;;.en=t.;;:.on=i.;:a.te.:...... _____ ....... 

469.36/469.36' 

2.C/2.0' 

3.0' 

4 II 

3 .0 ' 

2 II 

0.5' 

45.0' 

442 .3 / 25 . 1 ' 

Elev./depth bottom of seal. 

Type of sand pock. Q-02 (fine 

Depth of top of sand pock. 

439.4/28.0' 

to med. sand) 
439.4/28 . 0' 

Elev. /depth top of screened section. 
Type of screened section: Sch 80 PVC 
Describe openings O • 010" machine 
slot - horizontal slot 

I. D. of screened section. 

Elev ./depth bottom of screened sec1ion. 

Length of blank section. 

Elev./ depth bottom of plugged blank 
section. 
Elev./ depth bottom of sand column. 

Type of bockfil I below observation 
pipe. Cuttings 

Elev./depth of hole . . 

432.9/34.5' 

2.0" 

423.3/44.1' 

0.9' 

422 .4/45 .0' 

422.4 /45.0 ' 

420.7/46 . 7' 



GROUND WATER OBSERVATION WELL REPORT 

PROJECT Somerset Railroad - Van De Mark Page 8 of 23 

LOCATION Nl.160. 739 E468.251 Well No. D-56 

Do re Comple red 10/28/81 Original Depth 109.0' 
Aquifer Whirlpool -

In spec red By ,J' c, Isham Date 10/28/81 Queenston Contact 

Checked By Date Elev. Interval 358. 3-407. 5 

- •+--::>'II Elevation of top of surface casing / 
I riser pipe. 469.7/469.44' 

Ground 
Elevation 467.3 

-., 
> ., 

...J 

~ ., 
C 
3: 
,::, 
C: 
C 

>, 
.c. 
Q. 
C 
~ 

C> -C = V, 

,::, ., 
N ·--
C 
~ ., 
C: ., 

<:> 

';;:ff~, .... ~ ... ~.,,,1~100 

Grimsby-Power ;,'. 
Glen Contact • · 

411. 2 

435,'5 0• 

•' •• 

Power Glen-Whirl-

I 

I 
pool Contact 413.31 

I 
Whirlpool-Queens to, 
Contact 401. 2 

I 

----1:\~ 
0. ,­
• C 
.; 0 
. ' 
'1 · 
o• 

H ::" H --
-
- - I --
------- I ----5 
==~ 

In 
I 

Heigth of top of surface casing/ riser 
p,pe above ground surface. 

Depth of surface sea I below ground 
surface 
Type of surface sea1, __ c_e_m_e_n_t ___ _ 

I. D of surface casing. 
Type of surface casing: Cast iron 

with lock cap 

Depth of surface casing below ground 

1.0. of riser pipe. 
Type of r is er pipe , __ s_c_h_4_0_P_v_c __ _ 

Diameter of borehole 

Depth of borehole 

Type of bock f i II , __ c_e_m_e_n_t _____ _ 

Elev./deplh lop of seal. 
Type of seal, Bentonite 

2.4/2.14' 

3' 

4" 

3.0' 

2" 

6" 

109.0' 

411.1/56.2' 

407.5/59.8' Elev./deplh bottom of seal. 

Type of sand pock _Q-02 (fine 

Depth of top of sand pack. 

to med. sand) 
407.5/59.8' 

Elev. /depth lop of screened section. 
Type of screened section, Sch 40 PVC 
Describe openings O. 010" machine 

slot - horizontal slot 

I. D. of screened section. 

Elev /depth bollom of screened section. 

Length of blank section. 

Elev./ depth bottom of plugged blank 
section. 
Elev./ depth boltom of sand column. 

Type of backfil I below observation 
pipe. Cuttings 

Elev./ depth of hole. 

405.7/61.6' 

2" 

362.3/105.0' 

2.0' 

360.3/107.0' 
360.3/107.0' 

358.3/109.0' 

Two screened sections: Bottom 105.0-90.6 Top 80.8-61.6 



GROUND WATER OBSERVATION WELL REPORT 

Fl:tge 9 of 23 
LOCATION Nl,160, 739 E468,Z29 

Well No. D-57 

Dore Completed 10/28/81 Original Depth ~5c,9:..,.."'3'""""(c..,o"'r-'e"'d'-') __ _ Aquifer Power Glen 

Inspected By 

Checked By 

D, L. Middleton Dote 10/28/81 Whirleool Contact 

Ground 
Elevation 467.0 /, 

-.. 
> .. 

..J .. .. -0 
~ 

.., 
C: 
,:, 

"' .., .. 
N 

p::[l~tt::. .,.7!j ~o 
Grimsby-Power b'. 
Glen Contact , . 

434. 1 ·o, 

Power Glen-

"' •• 

Whirlpool Contact 
412.8 

Date Elev. lntervn&08. 0-426. 2 

_ - I Elevation of top of surface casing I 
• ~ I riser p,pe. 469.55/469.27' 

~, 
1::-,: 
,-. 
I- • 

... -: -- . 
I--t-_; ,...._ 

I -.... -...::. ... __ _ 
-:1---j 
In 
I 

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

Depth af surface seal below ground 
surface 
Type of surface seal, Cement 

I. D of surface casing. 
Type of surface casing: Cast iron 

with lock cap 

D!'pth of surface casing below ground 

I. D, of riser pipe. 
Type of r is er pipe , _..;S;;.;c;;;h:......4..:0...;;.P.,;.V..;;C ___ _ 

Diameter of borehole 
Depth of borehole 

Type of backfi 11, __ C;;.e;;;;m;;;;e;;;;n.;.;t:.... _____ _ 

Elev./de;>th top of sear. 
Type of seal: Bentonite 

Elev./depth bottom of seal. 

2.3/2.02' 

37.8' 

3' 

2 II 

6 H 

58,5' 

429.2/37.8' 

426.2/40.8' 

Type of sand pack 0-02 (fine 

Depth of top of sand pack. 

to med. sand) 

Elev. /depth top of screened section. 
Type of screened section: Sch 40 PVC 

Describe openings 0. 010" machine 

slot - horizontal slot 

I. D. of scree>ned section, 

Elev /depth bottom of screened section . 

Length of blank section. 

Elev. I depth bat tom of plugged blonk 
section. 

Elev.I depth bottom af sand column. 

Type of backfil I below observation 
pipe. Cuttings 

Elev.I depth of hole. 

40.8' 

418.8/48.2' 

409.5/57.5' 

1' 

408.5/58.5' 
408.5/58.5' 

4077/59.3' 

-
.. 
----... 
-
--
---

-... 
---
-
-
-
-

-
-



GROUND WATER OBSERVATION WELL REPORT 

PROJECT Somerset Railroad - Van De Mark 
Page 10 of 23 

LOCATION Nl.160.948 E468.241 Well No. D-58 

Date Completed 10[20£81 Original Depth 51.5' (coredl Aquifer Grimsby-

Inspected By J. c. Isham Date 10/20/81 Power Glen Contact 

Checked By Dote Elev. lntervo1414.2-440. 7 

. I Elevation of top of surface casing/ - ~, 467.68/467.68' ,,, riser pipe. 

He,gth of top of surface cosing/riser 
Ground --- pipe above ground surface. 2.0/2.0' 

Elevation 465.7 / I\;-
~IA_'< I , .. ,_.It;::: ,Q Depth of surface seal below ground 3.0' 0 . 0. c- surface 

·' •C Type of surface seal, Cement o. .. .,, 
•• . 

Q• <I· 4" •• Qt I.D of surface casing. •• " Typit of surface casing, Cast iron 

~ 
,. 

dry ~ :, with lock cap 
\' 

t • 
I Depth of surface casing below ground 3.0' -I I I I.D. of riser pipe. 2" 

. I Type of riser pipe, Sch 80 PVC 

-
I ~ 

., ,. 
Diameter of borehole 0 . ' ., . ) 

..J 

I 
Depth of borehole (reamed) 51.0' 

~ 

! 
0 - Type of back fi I J, Cement 
:J; 

·1 Elev./ depth top of seal. 444. 4/21. 3' 
"O Type of seal: ~'erit2niti C 
0 440.il25,00' 

I 
Elev./ depth bottom of seoL 

"' Q-02 (fine to med. sand) ,: 
=:: Type of sand pock. 

Q. 
0 Depth of top of sand pack. 25.00' 
~ -· 
"' 

Grimsby-Power Glenl 

- -- Elev. /depth top of screened section. 425.:5/40.55' 
0 
:: -=-- Type of screened section, Sch 80 PVC 
(/l -- 0.010" machine slot -

Contact 436.6 -- Describe openings 
"O - horizontal slot 
"' -- 2" N --

I 
I. 0. of screened section. - -0 --- 415.55/50.15' ., 
Elev ./depth bottom of screened s11ction. C: -+= "' \!) Length of blank section. 1.15' 

~~ 
Elev. I depth bol tom of plugg11d blank 
section. 414.4{51..J' 

Elev./depth bottom of sand column. 414.4L51.~' 

I M Type of backfil I below observotian 
pipe. Cuttin~s 

Elev./ depth of hole . . 414.2/51.5' 



-
GROUND WATER OBSERVATION WELL REPORT .. 

PROJECT Somerset Railroad - Van De Mark 
I Fl:tge 11 23 of 

LOCATION l:1l,lfi0 2:il Eii66.Zl2 Well No. D-59 -Dore Completed 10/25/81 Original Dep!h 100' 
Aquifer Whirlpool -

Inspected By D. L. Middleton Dote 10/25/81 Queenston Contact 

Checked By Dote Elev. lntervaQ65 .0-409. 0' --
• 

I Elevation of top of surface casing / - 467.7/467.25' VI riser pipe. - --Heigth of top of surface casing I riser 
Ground i..- pipe above ground surface 2.7/2.25' -

Elevation 465.0 (. I:\~ Depth of ~'/f::,Jt~ ,O surface seal below ground 
59' 11.;...,-, .,, ', .... ~,· 0-~ surface 

~- •0 Type of surface seal, Cement 
'. .,, . . 

• • 
0• <l· 4" i.• Qt ID of surface cosing. ,. 

" Type of surface casing: Cast 

-¥-- .. 
411.4 Q 

1:, iron with lock ca2 ~· . 

--.. 
-\: Depth of surface cosing below ground 3' ... 

I I I I. 0. of riser pipe. 2" 
Grimsby-Power I Type of riser pipe, Sch 40 PVC 

- Glen Contact 

I ~ 
.. 438.15 6" > Diameter of borehole .. 
....I 

I 
Depth of borehole 100' .. Power Glen-.. - Whirlpool Contact . Type of backfill: Cement 0 

3: 
415. 6 ➔ H 

406.0/59' 
Elev.I depth top of sea I. .., Whirlpool-Queens to Type of seal, Bentonite C 

" Contact 404.5 Elev./deplh bollom of seal. 409.0/56' 

H .. 
Type of sand pock 0-02 {fine to med. sand) ,:: 

0. =-= 409.0/56' 0 - Depth of top of sand pock. .. --
C, -..... 

Elev. /depth top of screened section. 395.4/69.6' -0 
Type of screened section, Sch 40 PVC -= .... 

"' -· Describe openinQs 0.010" machine .... -

-.. 
--
------'0 - slot - horizontal slot .... -., - I. D. of screened section. 2" N --- I ·--

" ... - 366.0/99' .. ., - Elev ./depth boflom of screened section . C -~ ., 
1' \!) Length of blank sec1ion. 

zzmh~ 
Elev./ depth bottom of plugged blank 

365.0/100' section. 
Elev./ dep1h bottom of sand column. J65.0/100' 

I ti Type of bockfil I below obnrvation 
pipe. NIA 

----.. 
--I Elev.I depth of hole .. 365.0t'.100' . --



GROUND WATER OBSERVATION WELL REPORT 

PROJECT Somerset Railroad - Van De Mark Alge 12 of 23 

LOCATION Nl,160,2;l4 E468,227 Well No. D-60 

Date Completed 10L26lf;ll Original Depth 58.0' Aquifer Power Glen-

Inspected By C. F. Wall Date 10/261'.81 Whirleool Contact 

Checked By Date Elev. lntervc i'.l99. 8-414. 8' 

. I Elevation of top of surface casing I - ~, riser pipe. 467.85{467.75 
i,,.. 

Heigth of top of surface casing I riser 
Ground --- pipe above ground surface. 2.1/2.0' 

Elevation 465.7 (. \ 
Pf I /;::II"' . ,,/I~ ,0 .. ~ Depth of surface seal below ground 39.9' 

~ .. 0. !II- surface 
Grimsby-Power ~- ~o Type of surface seat: Cement 
Glen Contact .. .,, 

437.5 •• 0• ... 4t1 ~· Qt tD of surface casing. 
•• " Type of surface casing: Cast iron 

411.6 ~ •• •I 9 :, with lock cap ,. 
• • 

,; Depth of surface casing below ground 3' 

I I I I. D. of riser pipe. 2" 

I Type of riser pipe, Sch 40 PVC 

- I M ., 
6" > Diameter of borehole ., 

Power Glen-Whirl-..J 

I 
58.0' 

pool Contact Depth of borehole 
~ 

~ 415.7 
C . Type of backfil I: ~emen, 
:t 

I 425.8/39.9' Elev.I depth top of sec I. 

" Bentonite 
. 

C: Type of seal, 
C 

Elev.I depth bottom of seal. 422.7/43.0' 

I 
,.. 

I Type of sand pac~ g-02 (fine to med. sand) .c 
=""" Q. 

0 -· I Depth of top of sand pack. 43.0' 
~ 

0, -- - . Elev. /depth top of screened Hction. 418.4/47.3' 
"' -~ Type of screened section, Sch 40 PVC - '=--= V, - . 

~cribe openings 0.010" machine 

I 
-,-.. slot - horizontal slot ,, -., -= on 

N 

I 
1.0. of screened section. • ·- --- -C '"" -~ 40R.g/'in.8' ., - Elev ./depth bottom of screened sectior. C: -~ ., 1 0. <:> Length of blank section. .. 

md~ 
Elev. I depth bottom of plugged blonk 
section. 407.7/58.0' 

Elev./ depth bottom of sand column. 407.7/58.0' 

I i-i Type of backfil I below observation 
pipe. None 

I Elev I depth of hole. 407.7/58.0' 



-
GROUND WATER OBSERVATION WELL REPORT ... 

PROJECT Somerset Railroad - Van De Mark Page 13 of 23 

LOCATION Nl,160,865 E468.343 Well No. D-61 .. 
Do re Complered 10/23/81 Original Depth 46.0' [eored2 Aquifer Grimsb:i:-

Inspected Sy J. C. Isham Dote 10/23/81 Power Glen Contact -Checked Sy Dote Elev. Interval 421.4-441.4' --
. I Elevation of top of surface cosing / ...- 469.31/469.31' ., l,./" riser pipe . 

--. Heigth of top of surface cosing/ riser 
Ground ~ pipe above ground surface. 1.85/1.85' 

Elevation 467.4 I. I\ Depth of 
I "'f I f:f[ I,, ..._.!~ .o . ;- surface seal below ground 3. 0' 
' 

.. 
~ .. o. -- surface 
o. .o Type of surface seal, Cement .. ·'U •• 

--
... 

O• <J. 4 ll 
•• !)t ID. of surface casing . 

•• • Type of surface casing, Cast iron 

~ 
.. 

· t 436.3 '1 with lock eap ~· '., 
• 

I 
• 3.0' I.: Depth of surface cosing below ground -I .I I I. D. of riser pipe. 

2" 

I Type of riser pipe, Sch 80 PVC 

- I ~ 
., 0.5' ,. 

o,ameter af borehole ., 
..J 

I 
Depth of borehole 46.0' .. ., 

Cement - . Type of backfill: 0 
;;= 

H 444.4l23.0' Elev.I depth top of sea I. .., . 
Type of seal, Bentonite 

C: 441.4/26 .o" C Elev.I depth bottom of sea I. 

H ,. 
Type of sand pock . Q-02 (fine to med. sand) .<: 

Q. ~ 26.0' 0 Depth of top of sand pock. 
~ -. 
"' Grimsby-Power Glen - 432.1/35.3' ·- ,.... . 

Elev. /depth top of screened section. - Contact: 437.2 C - Type of screened section, Sch 40 PVC .::: ":..:: 

----
.. 
----

C/) - . Describe openings 0.010" machine -..... .., - slot - hor1~2lltil ~lQt ., --- 2" 
N ,__ 

I 
l.D. of screened section, - -C --.. 422.5/44.9' ., Elev ./depth bottom of screened section . 

C: -

-
-

., 
1.0' (!) 

41 
Length of blank Hction 

=~ 
Elev./ depth bot tom of plugged blank 
section. 421.SL45.9' 

Elev./ depth bottom of sand column. 421.5f4:i,2' 

In Type of bockfil I bt'low observation 
pipe. Cut:tin!ls 

I '. Elev I depth of hole .. 421.3/46.3' 

-
-
-' 



GROUND WATER OBSERVATION WELL REPORT 

PROJECT Somerset Railroad - Van De Mark 
Aoge 14 of 23 

LOCATION Nl,160,878 E468,358 
Well No. D-62 

Date Completed 10/29/81 Original Depth 59.3' 
Aquifer Power Glen 

Inspected By D. L. Middleton Datt 10/29/81 Whirlpool Contact 

Checked By Date Elev. Interval 409. 7-422. r 

' I Elevation of top of surface casing I - .,,/ I riser p,pe. 471.16/471.04' ,, 
Heigth of top of surface casing I riser 

Ground ---- pipe above ground surface. 2,3L2.rn• 
Eh1vation 469.0 /. \ 

~/~/" .. .11:J'I~ .o •. 11-" Depth of surface seal below ground 
43.3 1 

~ . Q. ,._ surface 
Grimsby Power ·' Cement 0- •0 Type of surface seal, 
Glen Contact .. .;, 

438.1 
: . . ' 0• ,;J• 4" ~· Qt I. D. of surface casing. 

•• 
" Type of surface casing: Cast iron 

~ •• ·l 417.3 V with lock cap 
\' 

:, . 
t - Depth of surface cosing below ground 3' 

I I I I. D. of riser p,pe. 2 II 

I Type of riser pipe, Sch 40 PVC 

I I -., 
6" > Diameter of borehole ., 

..J 

I ~ 
Depth of borehole 52,l' 

k ., 
Cement -" - Type of back fi II, ;: 

-I • Elev.I depth top of seal. 425.7{43.3' ,, Bentoriite C: 

R 
Type of seaL 

0 
Elev,/depth bottom of seal. 422. 7/46.3' 

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

Q. =-= 
0 - Depth of top of sand pock. 46.3' 
k -· 
"' Power Glen - -- - - Elev.I depth top of screened section. 420.2/48.8' 
0 Whirlpool Contact -~ -::...: Type of screened section• Sch 40 PVC 

"' 414.4 - - 0,010" machine 

I 
I-

Describe openings ,, - Slot - horizontal slot ... "::..= 2" 
N ,__ 

I 1.0. of screened section. -0 .. -~ 

410.9/58.1' ., - - Elev /depth bottom of screened section. C: ., 
! \!) Length of blank section . 1' 

. ·1 
Elev.I depth bollom of plugged blank 

= ·~ section. 409.9/59.l' 

~ Elev./ depth bottom of sand column. 4Q2,2/~2,l' 

I t-i Type of bockfil I below observation 
pipe. Cuttings 

I ·- Elev /depth of hole .. 408.7/60.3 

. 



-
GROUND WATER OBSERVATION WELL REPORT 

PROJECT Somerset Railroad - Van De Mark 
Page 15 of 23 

LOCATION Nl ,JfiQ 6H E!i6S,!!~3 Well No. D-63A .. 
Do re Comple fed 1DL28L81 Original Depfh 101' 

Aquifer Whirlpool-

lnspecfed By R. L. Blodnikar Dore 10/28/81 Queenston Contact -Checked By Dote !elev. lntervoi368. 6-404. 6' -
• 

- I Elevation of top of surface casing / - V---1 riser pipe . 471. 73L471.63' ., -Heigth of top of surface casing/ riser 
Ground i..--- pipe above ground surface. 2.13/2.03' -

Elevation 469.6 !-
~ Depth of surface seal below ground t;-::flf-...'<I,::: ,,,_.,,{/~ ,Q •· 61' 0 • o. -- surface 

Grimsby-Power . ' •0 Type of surface seal, Cement o. 
·'°i Glen Contact 

.. .. . ' 

---438.9 0• <;!• 4" 14 0 'l' 1.0 of surface casing. ,. 
" Type of surface cosing: Cast 

. -2- •• . 410.4 Q iron with lock cap ~· 1:, 

t • 
Depth of surface casing below ground 

3.17' -
.. 
--

I _I I 2" 
I. D. of riser pipe. 

Sch 40 PVC ~, I Type of riser pipe, 

- Power Glen-Whirl- I h 6" 
., 
> Diameter of borehole ., pool Contact 410.3

1 

101' ..J 
Depth of borehole 

~ 

~ Cement 0 - Type of back fi 11: 
3: 

H 400.6/61' Elev./ depth top of seal. 
'O 

Type of seal, Bentonite C: 
404.6/65' 0 

Elev./depth bottom of seal. 
>, H Type of sand pack !)-02 (fine to med. sand) .t:: 

I=-= Q. 

pack. 65' 0 - - Depth of top of sand ~ 

°' Whirlpool-Queenstor -- 397 .3/72.3' ·- Elev. /depth top of screened section. - Contact 400.9 0 ::. Type of screened section, Sch 80 PVC !: 
(fl -- Describe openings 0.010" machine -... 

slot - horizontal slot 'O ---- 2" ., 
I. D. of screened section. N --- I 

·-- -0 ~- 369.4/100.2' ~ ., - Elev ./depth bottom of screened section. C: 

~~ ., 
section. 0.8' <.? Length of blank 

=~ 
Elev./ depth bottom of plugged blank 368.6/101' 
section. 

368.6/101' Elev. I depth bottom of sand column. 

I 4H Type of backfil I below observation 
pipe. None 

----
• 

---... 
-
------I ·- Elev./ depth of hole. 368.6/101' 

- --



GROUND WATER OBSERVATION WELL REPORT 

PROJECT --=S~o~m.;..e;;.r;;;.se;;;.t~Ra=i'-l_r_o_aa_·_-_v_a_n_D_e_M_a_r_k _______ _ Page 
16 23 

of __ _ 

LOCATION Nl.160,713 

Dare Completed 10/23/81 

E468.448 
Orig,nal Depth __ 4_7_._7_' ____ _ 

Wei I No. _...:D;...-...:6..:.4 __ _ 

Aquifer Grimsby-

Inspected By D, ).. Mi dd1 eton Date 

Date 

10/23/81 Power Glen Contact -....e.:===---- 1-'==-"="-'===-
Checked By 

Ground 

., 
> .. 
-' 

. ,:, 
C 
0 

-0 
~ -V> 

0 
~ .. 
C: ., 

C) 

442.6 .sz._. 

0• 

' •• 

Grimsby-Power Glenl 
Contact 431.5 I 

I 

: Elev. lnterva:421. 4-437. l' 

Elevation of top of surface casing / 
risl!r pipe. 

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

011pth of surface sl!al below ground 
surface 
Type of surf.ace seal: Cement 

I O of surface casing. 
Type of surface casing: _C;.:a...:s..:.t--i'-ro_n __ 

with lock cap 

- Depth of surface cosing btlow ground 

I. D. of riser pipe. 
Type of riser pipe, Sch 40 PVC 

Diameter of borehole 

Depth of borehol11 

Type of bock f i 11 , ____ c.;;.em-"e"-n"'-t'------

Elev./depth top of seat 
Type· of 5110 1, Bentonite 

471.55/471.37' 

2.5/2.32' 

29' 

3' 

2" 

6" 

47.7' 

440.1/29' 

Elev.I depth bottom of seal. 437 .1/32' 
to med. sa:id) Type of sand p ac k Q,_-...:0...:2;.....,.(;;;.f ""in;;.e=--=--­

Oepth of top of sand pack. 

Elev.I depth top of screened section. 
Type of screened section, Sch 40 PVC 
[)ascribe openings O ,010" machine 

slot - horizontal slot 
I. D. of screened section. 

Elev ./depth bottom of screened section. 

Length of blank section. 

Eltv. / depth bottom of plugged blank 
section. 
Elev.I depth bottom of sand column. 

Type of backfil I below observation 
pipe. N A 

Elev.I depth of hole . . 

437.1/32' 

432.2/36.9' 

2" 

422.4/46.7' 

1' 

421.4/47. 7' 
421.4/47. 7' 

421.4/47. 7' 



-
GROUND WATER OBSERVATION WELL REPORT ,------------------------------n-----------... "" 

PROJECT Somerset Railroad - Van De Mark Poge _1_7 __ of _2_3'--_ 

LOCATION --'N:.;.;'la.=l.;;.60"-'-'7-=3"'-5--=E'-'-46~8"-'-'4-=-3::.3 __________ _ Wei I No. D-6S -
Dore Completed 10/24/81 Original Oepth --'6.;;.3_' ______ _ Aquifer Power Glen- -

10/24/81 Inspected By D. L. Middleton Dote 

Cheeked By Date 

Whirlpool Contact -
i Elev. ln!ervol 406 .1-422 .1 • 

" > .. _, 
k .. -: 

Grimsby-Power 
Glen Contact 

436.6 

418.7 ~ 

0• 
• 
•• 

~ Power Glen-Whirl­
c c pool Contact 412.4 

-C 
~ -(ll 

" ~ .. 
C ., ,., 

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 
surface 
Type of surface seal, _c_e_m_e_n_t ____ _ 

I D of surface cosing. 
4H C t Type of surface cosing: ·'-'a"'s-"-----

iron with lock cap 

- Depth of surface cosing below ground 

J. 0. of riser pipe. 
Type of riser pipe, 2" Sch 40 PVC 

I 
17 

Diameter of borehole 
Depth of borehole 

Type of back fil I , __ c_e_m_e_n_t ______ _ 

Elev./d.epth top of seol, 
Type of seal, ___ c_e_m_e_n_c ______ _ 

471.43/471.33' 

2.2/2.1' 

43.2' 

3• 

2" 

6" 

63' 

425.9/43.2' 

422.1/47' 

H 
Elev.I depth bottom of seal. 

Type of sand pock. Q-OZ (fine 
Depth of top of sand pack. 

to med. sand) 

Elev. /depth top of screened section. 
Type of screened section, Sch 40 PVC 

0 010" machine Describe openings __ . ________ _ 

slot - horizontal slot 
I. O. of screened secfion. 

Elev./depth bottom of screened section . 

Length of blank section. 

Elev./ depth bottom of plugged blank 
section. 
Elev.I depth bottom of sand column. 

Type of bockfit t below observation 

pipe.---------------

Elev/ depth of hole .. 

47' 

416.9/52.2' 

2" 

407.1/62' 

1' 

406.1/63' 
406.1/63' 

406.1/63' 

• ... 
---------.. .. 
-
• ---.. 
----
---
--



GROUND WATER OBSERVATION WELL REPORT 

PROJECT Somerset Railroad - Van De Mark i 18 23 Page of 

LOCATION NJ J 60 a~2 f;ft!:!!l, 26 7 Well No. D-66 

Date Completed 10l28l81 Original Depth 38.0' Aquifer Grimsby-

Inspected By J. c. Isham Date 10/28/81 Power Glen Contact 

Checked By Date El Interval 426. 4-440. 4' ev. 

. I Elevation of top of surface casing I ,....... 
l-/' I 466.53/466.33 

• 
riser pipe . 

Heigth of top of surface casing/ riser 
Ground --- pipe above ground surface. 2.2/2.0' 

Elevotion 464.4 j. ~ 
.::jlf._'<1,:; ,,._...,, .. ,//~ ~~ •. 1'° Depth of surface seal below ground 

zo.s' 0-- su r foce 
• I •0 Type of surface seol, Cement ~-.. ·'"o . 

' . ' 0• <;)• 4 If •• I)' I. D. of surface casing. ,. 
Type of surface cosing: Cast 

~ 
.. y 

438.8 q · I iron with lock cae ~· :, . 
• \· - Depth of surface cosing below ground 3.0' 

I I I. 0. of riser p,pe. 2" 

I Type of riser pipe, Sch 40 PVC 

-
I ~ 

., 
> D,ometer of borehole ., 
.J 

I 
Depth of borehole 38 ,QI ... ., - Cement 0 ~ Type of bock fi 11: 

Et ·, 443.6/20.8' 
Elev./depth top of seal . ... Type of seol: Bentonite " " Elev./ depth bottom of seal. 440.4/24.0' 

,_ 

I 
Type of sand pock_Q-02 (fine to med. sand) 

"' "- =-== " Depth of top of send pack. 440.4/24.0' ... -.. Grimsby-Power Glen - 437.0/27.4' - -- Elev. /depth top of screened section. ., Contact 433.8 -- --
I 

Type of screened section, Sch 40 ·PVC - -(/l -- openings 0.010" machine 

I 
- Describe - slot - horizontal slot .., -., -- 2 II 

N - I. D. of screened section. --
I - -., ,... -... 427 .4/37 .O.' ., - Elev ./depth bottom of screened section. " ,.......~ 

., 
1' Cl Length of blank section. 

z= l ,----1 Elev.I depth bot tom of plugged blonk 
426.4/38.0' section. 

. ' Elev./ depth bottom of sand column . 426.4/38.0' 

I 
-
i-1 Type of bockfil I below observation 

pipe. 
I Elev/ depth of hole. 426.4/38.0' 

-



GROUND WATER OBSERVATION WELL REPORT 

PROJECT --~S~o~m~e~r~s~e~t'--"R~a=i=l~r~o~a~d_-_V~a~n"--'D~ea..,M~a~r~k'--------- Page 19 of 23 

LOCATION Nl,160,874 E468,575 
Wei I No. __ D_-_6_7 ___ _ 

Oare Completed 10/30/81 Original Depth 100' 
Aquifer Whirlpool-

Inspected By J. Stone 
Dote 10/30/81 Queenston Contact 

Checked By Date Elev. lnrervn I 362 • 9- 408 · 9 

,_. - I Elevation of top of surface cosing / 
• [..,,--" I riser pipe. 

Ground 
Elevation 462.9 /, 

';;!If:::,,., .. ,..._,7~ 0~ 
Grimsby-Power 0

1_ 

Glen Contact . .'.' 
435,0 O• 

412.8 .z_ 
•' ,. 

( 

I 

I 
.. 
> .. 

...J 

Power Glen-Whirl- I 

-

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

Depth of surface seal below ground 
surface 
Type of surface seal, _.:.c.:.e.:.m.:.e.:.n_t ___ _ 

ID of surface casing. 
Type of surface casing, __ c_a_s_t ___ _ 

iron with lock cap_ 

Depth of surface casing below ground 

...,l __ -11 I. D. of riser p,pe. 
~ Sch 40 PVC -

1 

I Type of riser pipe, _________ _ 

~ Diameter of borehole 

I I Depth of borehole 

Type of backfill: __ c_em_en_t _____ _ 

466.21/465.91' 

2.0/1. 7' 

52' 

4 II 

3' 

2" 

6" 

100' 

"0 
C 
0 

>, 
,:; 
C. 
0 
~ 

"" -

pool Contact 
416 .. 5 H 

l?H 

Elev./deplh top of seal. 
410.9152' 

Type Of sea L _--=.B..:;en;;;;..:;to.:..ncc.1.:..· t.:..e'------­
E le v ./depth bottom of seal. 

Type of sand pock. Q-02 (fine 

Depth of top of sand pock. 

408.9/54' 

to med. sand) 

Elev. /depth top of screened section. 
Type of screened section, Sch 40 PVC 
Describe openings O. 010" machine 

54' 

405.9/57' 
0 
~ -V, 

"0 .. 
N 

0 
~ .. 
C .. 

<.') 

Contact 401.9 
Whirlpool-Queenstol 

I 

... ....:. 
-

-
slot - horizontal slot 

I. D. of screened section. 

Elev /depth bottom of screened section . 

Length of blank section. 

Elev./ depth bot tom of plugged blank 
section. 

Elev./ depth bottom of sand column. 

Type of backfil I below observation 
pipe. NIA 

Elev./ depth af hole .. 

2" 

363.9/99.0' 

1' 

362.9/100' 
N/A 

362.9/100' 

•• 

-.. 
-
-.. 
--
... 

-
-
... 

----
... 

-
... 

-

--



GROUND WATER OBSERVATION WELL REPORT 

PROJECT Somerset Railroad - Van De Mark 
Page 20 of 23 

LOCATION Nl.160.838 E468.555 Well No. D-68A 

Cate Completed 10/30/81 Original Depth 58' 
Aauifer Power Glen 

lnspec ted By D. L. Middleton Oote 10/30/81 Whirlpool Contact 

Checked By Dote Elev. lntervo ~07. 2-421. 2' 

, I Elevation of top of surface casing/ - 467.8/467.55' ~I riser pipe. 
* 
, Heigth of top of surface casing/ r i st'r 

Ground ....-- pipe above ground surface. 1.9/1.65' 

Elevation 465.2 /. \ 
~/~,' .l(ilf:: ,O .. ~ Depth of surface seal be low ground 36.0' 

~ .. 01'- surface Grimsby-Power ·c. •0 Type of surface seal• Cement 
Glen Contact .. ,,; g 

436.1 
. ' . ' ' 

O• <I• 4" 
·' o• 1.0 of surface casing. •• V Type of surface casing· Cast 

4,.- .. 
·' 417.8 V iron with lock cap - ,:, ~· • • 3' \: Depth of surface casing below ground -I I I 2" 

I. 0. of riser pipe. 
" I Type of riser pipe• Sch 40 PVC 

I I -., 
6" > I Diameter of borehole ., 

..J 

I ~ Depth of borehole 58' 
~ ., - Cement Cl Type of backfill: 
:it 

I I 429.2/36.0' Elev./ depth top of sea I. ,. 
i Type of seal; Bentonfre C 

R 
0 421.2/44.0' 

I 
Elev.I depth bottom of seal. ,_ 

' Type of sand pack_Q-OZ (fine to med. sand) J:: 
C. !"::= Cl Power Glen-Whirl- - . Depth of top of sand pack. 421.2/44.0' 
~ 
c,, pool Contact 412.8 -- ,... -

Elev. /depth top of screened section. 417.5/47.7' 
0 .. 

':...: Type of screened sec lion, Sch 40 PVC -V, -- 0.010" Machine - Describe openings ,, - slot - horizontal slot .., ,... -
2" N ,__ 

I I. D. of screened section. - -0 --... 408.2/57' .. - Elev ./depth bottom of screened section. ,:: .. 1 1' '-' Length of blank section. 

~ Elev./ depth bot tom of plugged blank 
407.2/58' 

section. 

Elev./ depth bottom of sand column. 407.2/58' 

I i-i Type of backfil I below observation 
pipe. N/A 

I Elev/depth of hole. 407.2/58' 



... 
GROUND WATER OBSERVATION WELL REPORT -PROJECT Somerset Railroad - Van De Mark Page 21 of 23 .. 

LOCATION Nl 160.836 E468,601 
Well No. D-69 .. 

Dote Completed 10L2BLB1 Original Depth 18' 
Aquifer Grimsbv-Soil- -Inspected By c. F. Wall Date 10/28/81 Landfill 

Checked By Dote Elev. lntervc 1446 • 4- 4ss · 4 ---. I Elevation of lop of surface casing I - 466.56/466.11' ~, riser pipe. 

"" 

.. 
-Heigth of top o I surface casing/ riser 

Ground i---- pipe above ground surface. 2.2/1.75' 
Elevation 464.4 ~- I>~ ~f~IR. .. ,llf:::- ·O 

Depth of surface seal be low ground 
4.2' ~ .. Q. If- surface 

Fill: clayey f. \,. •0 Type of surface seal, Cement 
~o med. SAND an:! .. .·:e 

.• . . ' multi-colored ~· (J• 4 ,, 
plasfic, fibers, ~· Q4 1.0 of surface casing. •• Cast iron meta Type of surface casing: 

458.6 ~ 
.. • 
~ 

1:, with lock cap ,. 
• 

-.. 
-.. 
,,,. 

3" ~ - Depth of surfacl' casing below ground -
I I I 2 II 

I. 0. of riser pipe. 
Sch 40 PVC .. I Type of riser pipe, 

I ~ 
10" to :1.4' ., 

6" to 18.0' > Diameter of borehole ., 
...J 

I 
Depth of borehole 18.0' 

~ ., 
Cement t, . Type of backfill, 

:I': 
I ~60.2/4.2' 

i Elev./depth top of seaL ..., . 
Type of seal, Bentonite , 

t7 "' 458.4/6.0' t, 
Elev./ depth bottom of seal. 

H >, 

Type of sand pack . Q-02 (fine to med. sand) .,:; 
~ 6.0' Q. 

t, 454.9 I-. Depth of top of sand pack. ~ .,, - 456.65/7.75' v. fine to fine ...... 
Elev.I depth top of screened section. v -t, clayey SAND !:: _-::. Type of screened section, Sch 40 P c -(/l 

451. 7 - . Describe openings O. 010" machine --

.. 

... 
• --------'O SANDSTONE: - slot - horizontal slot ., 

sl. to com. weath- -::.: 
I. D. of screened section. 2 n N -- I ·-- ered, w/shale. -0 -- 447.25/17.15 .. interbed and clay ., - Elev /depth bottom of screened section . " coating. -~ ., 0 ')-' \!) Length of blank section. 

. _:, 

11~~ Elev. I deplh bottom of plugged blank 
447/17.4' section. 
447/17.1.' Elev. I depth bottom of sand column. 

lt-i Type of backfil I below observation 
pipe. Natural material 

I . Elev./depth of hole . 446.4/18.0' 
. 

--
-
-.. 
-... 



GROUND WATER OBSERVATION WELL REPORT 

PROJECT Somerset Railroad - Van De Mark Page 22 of 23 

LOCATION Nl,160,737 E468,696 Well No. D-70 

Date Completed 10L29Ls1 Original Depth 19.4' Aquifer Grimsby-Soil 

Inspected By J. c. Isham Date 10/29/81 Landfill 

Checked By Date Elev. lntervo 446. 9-458. 3 

- I Elevation of top of surface casing I 
V I riser pipe. 468.35/468.lO' .. 

Heigth of top of surfoce casing/ riser 
Ground ~ pipe above ground surfoce. 2.2/1.95' 

Elevation 466.3 /. i:\ i:'" r:::f If::::< I "-...._...,I I:; ,.if::, ,0 Depth of surface seal below ground 
3. 0' ~.- 0-- su rfoce 

~- •0 Type of surface seal, Cement .. .,, .. . •• , 
O• '\]• . 

4" ,, 
O' l[j of surface casing. ,. 
• Type of surface casing: Cast 

459.6 4Z... •• ., 
V • iron with lock cap ,. '·' . • 3.0' 

Fill: clayey med • .,; - Depth of surface casing below ground 
Sand and multi-

I I I 2" 
colored plastic. I. 0. of riser pipe. 

Sch 80 PVC -. I Type of riser pipe, 

-
I ~ 

., 
6" ::, 

Diameter of borehole ., 
..J 

I 
Depth of borehole 19.4' 

~ 

t 456. 3 clayey fine Cement 0 . Type of backfill: 
is: grained sand 

H 461.3/5.0' Elev./depth top of seal. 
,:, 

452.3 siltstone Type of seal: Bentonite C: . . 458.3/8.0' 0 
Elev./depth bOttom of seal. sL to completely 

H ,. 
weathered., w/shale Q-02 (fine to med. sand) -"' Type of sand pack. 

Q. inter beds -- 8 .o' 0 Depth of top of sand pack. ~ --
"' -·- -- Elev. /depth top of screened section. 456.6/9.7' -" -!:: -=--= Type at screened section, Sch 40 PVC 

V> -- Di:scribe openings 0.010" machine 

I 
-,:, - slot - horizontal slot .. -;;;: 2n 

N --
I 

I. D. of screened section. ·-- -0 --~ 

447.2/19.1' a, - Elev ./depth bottom of screened section. C: -a, 
l.!) Length of blank section. . 3. 

md.d Elev.I depth bottom of plugged blank 
446.9/19.4' section. 

Elev./ depth bottom of sand column. 446.9/19.4' 

I ti Type of backfil I below observation 
pipe. 

I ·. Elev/depth of hole .. 446.9/19.4' 



APPENDIX C-1 

CHEMICAL ANALYSES OF GROUND WATER SAMPLES 

DATA SHEETS FROM RECRA RESEARCH, INC. 

FIRST ROUND ANALYSES 



PARAMETER 

nH (field) 
Specific Conductance 

(field) 

Temperature (field) 

Total Or2anic Carbon 
: Total Filterable 

Residue (180°C) 

ANALYTICAL RESULTS 

BECHTEL CIVIL & MINERALS, INC. 

Page 1 of 11 

Report Date: 11/11/81 

SAMPLE IDENTIFICATION (DATE) 
D-49A D-49B D-50A D-50B 

UNITS OF MEASURE (11/3/81) (11/3/81) 111/2/81) (11/2/81 l 

Standard Units 8.85 9.00 11.90 11. 90 

llmhos/ cm 283 305 1-830 1.830 

•c 11.5 12 12 11.5 

ma/1 1.1 1.3 4.5 5.7 

m2/l 290 290 790 750 

: Chloride mr,/1 20 20 33 33 

Total Iron mc/1 16 8.8 0.91 0.90 
Total Recoverable 
Oil and Grease m2/l <5 <5 <5 <5 

CO~E~TS: Comments pertain to data on all pages of this report. Samples were collected 
by Recra personnel on 11/2/81 and 11/3/81. The specific date of collection 
is located under the sample identification. 

FOR RECRA RESEARCH, INC. _,0L_)L_ __ V=-----•--~...,,:..-..:./4;x;;:;;;""-'-·'-"'-,,,..,..,_ __ _ 

REC RA RESEARCH, INC. 

I.D. #81-1000 

DATE --<J_.,_l_l,___,_/_..,_J__,_/..,.1{"_.,_1 __ 
. 7 / , 



PARAMETER 

oH {field) 
Specific Conductance 

{field) 

Temperature (field) 

Total Or2anic Carbon 
Total Filterable 

Residue c1so•cJ 

Chloride 

Total Iron 
Total Recoverable 

Oil and Grease 

ANALYTICAL RESULTS 

BECHTEL CIVIL & MINERALS, INC. 

Page 2 of 11 

Report Date: 11/11/81 

SAMPLE IDENTIFICATION (DATE) 
D-51A D-51B D-52A D-52B 

UNITS OF MEASURE (11/3/81) (11/3/81) (11/2/81) (11/2/81) 
i 

Standard Units 6.90 7.15 6.35 7.15 

~mhos/cm 295 295 3,000 2,690 

•c 12. 5 12 12.5 12 

. m2/l 2.4 5.2 8.8 9.6 

mS?/1 260 260 2 700 2 300 

me:/1 28 27 1 100 910 

m"/1 6.1 14 1.4 0.70 

m2/l <5 <5 30 6 

COMMENTS: Analyses were performed according to U.S. Environmental Protection Agency 
methodologies. 

FOR RECRA RESEARCH, INC. Q 
DATE // ////75/ 

.I 7 

tlb 
RECRA RESEARCH. tNC. 

I.D. 1181-1000 

-
-
-... 
-... 

I • -
• 
• -----... 
-.. 
-.. 
• --.. 
---

-
-... 
--



I 

I 

PARAMETER I 
nH (field) 
Specific Conductance 

(field) 

Temnerature (field) 

Total Oraanic Carbon 
Total Filterable 
Residue (180°C) 

Chloride I 
Total Iron 
Total Recoverable 
Oil and Grease 

ANALYTICAL RESULTS 

BECHTEL CIVIL & MINERALS, INC. 

Page 3 of 11 

Report Date: 11/11/81 

SAMPLE IDENTIFICATION (DATE) 
D-53A I D-53B D-54A D-54B 

UNITS OF MEASURE 111/2181 \ Ill /2/811 fl 1/, 1 on /111,/811 

! 

Standard Units 6.65 6.7, i 9."" 9.~; 

~mhos/cm 353 I 360 i 1-480 1 480 

•c 12 I 12 11 11 

ma/1 8,1 i 4.2 2.4 i 6.4 
! 

i mc/1 280 340 i 1 400 1 400 

I I 
m1t/l 32 32 290 270 

ma/1 3.8 i 2.5 22 49 
I 

m"/1 <5 
' 

<5 <5 <5 

COMMENTS: pH, Specific Conductance, and Temperature analyses were performed on site by 
Recra personnel. 

ltb 

FOR RECRA RESEARCH, INC. -"\)/__)"----''--·'---'-/-<-) __ :;7..,::__;_~--'· '--"'"'-----­

DATE _ ...... (,:_,.;'.L.l.:.....O'-,.?/"--"-e,..,,_1_ 

RECRA RESEARCH, INC. 

I.D. #81-1000 

i 

i 

I 
i 

i 
I 



! 

I 

I 

-
Page 4 of 11 

P ARA.'!ETER 

pH (field) 
Specific Conductance 
(field) 

Temoerature (field) 

Total.Or2anic Carbon 
Iotal Filterable 

Residue uso 0 c) 

Chloride 

Total Iron 
Total Recoverable 
Oil and Grease 

ANALYTICAL RESULTS 

BECHTEL CIVIL & MINERALS, INC. 

Report Date: 11/11/81 

SAMPLE IDENTIFICATION (DATE) 
D-55A D-55B D-56A D-56B 

UNITS OF MEASURE (ll !? /f<l) /11/2/81) (I J /1/81) (111)/81) 

Standard Units 6 ss 6.80 1f1.45 10.70 

~mhos/cm 430 430 500 600 

•c 12 11.5 11 11 

mg/l 4.8 -4. 7 6.4 5.0 

· m;,:/1 370 360 460 480 

i 

! 

mo:/1 37 37 79 79 

m;,:/1 7.1 4.8 5.6 7.2 

mg/1 <5 I <S <5 <5 

COM>!ENTS: Values reported as "less than" ( <) indicate the working detection limit for the 

-
-
---,. 
.J. 

i 
• 
"I" 

-
-

! ... 
'I" 

... 
particular sample or parameter. • 

FOR RECRA RESEARCH, INC. 

(tb 
RECRA RESEARCH, INC. 

I.D. 1181-1000 

DATE -~/--'-1/_.,,._/_,_/,-'-c/,,_/_"'S..=.,_/_ 
7 7 

.. 
• ----... 
-

-
----



P AR."1-!ETER 

oH (field) 
Speci:ic Conductance 

(field) 

ANALYTICAL RESULTS 

BECHTEL CIVIL & MINER..\LS, INC. 

Page 5 of ll 

Report Date: 11/11/81 

SAMPLE IDENTIFICATION (DATE) 
D-57A D-57B D-59A D-59B 

UNITS OF MEASURE (11/3/81) (11/3/81) (11/2/81) (11/2/81) 

Standard Units 8,10 8.15 8.30 8.25 

µmhos/cm 483 415 249 25:1_ 

! 

···-··-, 

Temperature (field) •c 

Total Organic Carbon mg/1 
Total Filterable 

Residue (180°C) mi,/1 

Chloride mg/1 

Total Iron mg/1 
Total Recoverable 

Oil and Grease mg/1 

COMclDTS: Refer to pages 1 through 4. 

FOR RECRA RESEARCH, DIC. 

[b 
RECRA RESEARCH, tNC, 

I.D. 1/81-1000 

10 10 10.5 10.5 

3.8 1.7 4.5 7.9 

540 "~" 220 220 
! 

39 40 22 22 

9.8 11 2.6 2.8 

<5 <5 <5 <5 



i 

i 

Page 6 of 11 

ANALYTICAL RESULTS 

SECHTEL CIVIL & MINERALS, INC. 

Report Date: 11/11/81 

SAMPLE IDENTIFICATION (DATE) 
D-60A D-60B D-61A I D-61B 

PARAMETER UNITS OF MEASURE (11 /o/01) /11 1219.1 \ /ll /1/81) lr1,111R11 
! 

oH (field) Standard Units 7 ,~ 7 <;5 ,. ~ '\ b.. 15 
Specific Conductance 

(field) µmhos/cm 1.680 1.700 420 i 510 
i 

Tel'!'l.oerature (field) . ·c 10.5 10.5 10 10 
' 

Total Organic Carbon mg/1 8.1 7.3 6,0 10 
Total Filterable 

Residue (180°c) mg/1 1,700 1,800 410 390 

Chloride m11:/l 36 30 36 36 

Total Iron m11./l 16 2.9 2.0 11 
Total Recovc.rable 
Oil and Grease m12/l <S <S 26 <5 

cmt>lENTS: Refer to pages 1 through 4. 

FOR RECRA RESEARCH, INC. 

DATE 

[b 
RECRA RESEARCH, INC. 

I.D. 1181-1000 

I 
I 
I 
i 

.. 

I 

I 
I 

! 

' 
' 
I 

I •.. 

-
-
-
-----------... 
--
• --
--.. 
---
... 

• 
• -.. 



Page 7 of 11 

PARAMETER 

nH (field) 
Specific Conductance 
(field) 

i Temnerature (field) 
: 

Total Or 0 anic Carbon 
Total Filterable 

Residue (180°C) 
: 

Chloride 

Total Iron 
. Total Recoverable 
i Oil and Grease 

ANALYTICAL RESULTS 

BECHTEL CIVIL & MINERALS, INC. 

Report Date: 11/11/81 

SAMPLE IDENTIFICATION (DATE) 
D-62A D-62B D-63AA 

UNITS OF MEASURE fll/3/81) (11/3/81) (11/3/81) 

Standard Units 9.95 10.25 9.65 
: 

umhos/cm 510 505 255 
I 

oc 10 10 12 ! 

mo/1 3.3 1.5 5:6 

! 

' 
m"/1 550 520 270 

m2/l 19 19 23 

m2/l 17 18 4.7 
I 

m12/l 6 <5 <5 ! 

COMMENTS: Refer to pages 1 through 4. 

FOR RECRA RESEARCH, INC. _a-= ___ (/:..__· _'7--,,:...._..:.'.'.!CY'::::n-"-''--·--'-_,_ ___ _ 

RECRA RESEARCH, INC. 

I.D. 1181-1000 

DATE --"/_,_/_.,,/'---'<--//'---.,'-/_,,S:::'-'/'--
7 / 

D-63AB 
(11/3/81, 

9.80 

275 

11 

5.8 

270 

24 

3.0 

<5 

I 
I 

i 

i 
I 
' I 
! 
I 
I 

I 



ANALYTICAL RESULTS 

BECHTEL CIVIL & MINERALS, INC. 

Page 8 of 11 

Report Date: 11/11/81 

SAMPLE IDENTIFICATION (DATE) 
D-64A D-64B I D-65A D-65B 

PARA.'!ETER UNITS OF MEASURE (11/2/81) (11/2/81) 1 (11/2/81) (11/2/81) 

oH (field) Standard Units 8.20 i 8.45 i 
7.85 8.30 

Specific Conductance 
I (field) µmhos/cm 244 242 1.290 1.290 

Temnerature (field) •c 11.5 13 11.5 11.5 

Total Organic Carbon m2/l 5.7 6.8 4.5 9.5 
Total ,Filterable 

i 
i 

Residue (1ao 0 cJ m<>/1 180 170 1,200 1,100 

mg/1 24 23 
i 

37 37 Chloride I 

Total Iron mg/l 1.8 21 4.8 i 3.3 
Total Recov~rable 

Oil and Grease m2/l 8 <5 <5 <5 

COMMENTS: Refer to pages l through 4. 

FOR RECRA RESEARCH, INC. Ot. \). ~~ 
DATE ____,_/...,_/

1
,,_../..L../ ...... 4+-!-"'$(-'-/ __ 

[b 
AECRA RESEARCH, INC. 

I.D. /181-1000 

I 
I 
' 

-

--
• ------
-... 
---• 
• ----
-
-
-
-.. 
-.. 



ANALYTICAL RESULTS 

BECHTEL CIVIL & MINERALS, INC. 

Report Date: 11/11/81 

Page 9 of 11 

SAMPLE IDENTIFICATION (DATE) 

PARAMETER UNITS OF MEASURE 

oH (field) Standard Units 
Specific Conductance 

(field) µmhos/cm 

I Temoerature (field) •c 
I 

i Total Oreanic .Carbon me/1 
, Total Filterable 
! Residue (180°C) m~/1 
! 

Chloride me/1 

Total Iron m<!/ 1 
Total Recoverable 

0 i1 and Grease mo:/1 

cml:-lENTS: Refer to pages 1 through 4. 

FOR RECRA RESEARCH, INC. 

lib 
RECRA RESEARCH, INC. 

I.D. 1181-1000 

DATE 

D-66A 
(11/3/81) 

7.50 

1.040 
' 
i 13 

4.0 

860 

i 200 

8.0 

<5 

D-66B D-67A D-67B 
(11/3/81) (11/3/81 l (11/31811 

7.45 10.65 10.75 

1.000 540 530 

12.5 13 12.5 

4.4 3.2 ! 2.0 
' 

830 410 I 410 

190 33 33 

! 

1.6 3.1 ' 3.5 

<5 <5 15 

I 

' I 

I 

' 
I 

I 
' 
I 

! 
' 



ANALYTICAL RESULTS 

BECHTEL CIVIL 6 MINERALS, INC. 

Report Date: 11/11/81 

Page 10 of L 

"" 

.. 
Ill 

•• 
SAMPLE IDENTIFICATION (DATE) .. -D-68A D-68B D-69A D-69B i 

PAlL.\.'lETER UNITS OF MEASURE (11/3/81) (11/3/81) (11/3/81) (11/3/81) : 

oH (field) Standard Units 8.75 8.95 6.70 6.80 -Specific Conductance -(field) µmhos/cm 255 258 800 780 ' ; 

Temoerature (field) •c 12 12 14 14 i -.. 
Total Organic Carbon mg/1 1.8 2.5 6.8 8.7 
Total'Filterable -(180°C) m2/l 210 

; 

Residue 240 670 730 ; .. 
; 

' Chloride mg/1 1Q 20 29 29 ; -i 
Total Iron mg/1 8.4 6.7 7.4 89 -
Total Recoverable 

Oil and Grease miz/1 <5 <5 14 <5 -.. 
CO~ENTS: Refer to pages 1 through 4. ---.. 

-... 
-

FOR RECRA RESEARCH, INC. Gl. v --;2✓~~_, __ _ -
DATE_,,__,./,/;..-,, 

1
.__/.-)'-'/-,/,___,S""-•rj'--- -· 

.. 

flb --
RECRA RESEARCH, INC, -I. D. 1/81-1000 .. 



ANALYTICAL RESULTS 

BECHTEL CIVIL & MINERALS, INC. 

Page 11 of 11 

Report Date: 11/11/81 

! Sk'1PLE 
D-70A 

PARAMETER UNITS OF MEASURE (11/3/81) 

oH (field) Standard Units 6.85 
: Specific Conductance 
I ( field) i umhos/cm 640 
I I 
I Temoerature (field) I •c 14.5 
I ! 
I Totar Organic Carbon i m2/l 24 
I Total Filterable 
I Residue (180°C) mo/1 570 

Chloride mg/1 31 

Total Iron me/1 120 
Total Recoverable 

Oil and Grease mg/1 73 

C0~:1-1ENTS: Refer to pages 1 through 4. 

FOR RECR,\ RESE,\RCH, INC. 

[J,\Tf. _}J / 11,1 y I 

fib 
RECRA RESEARCH, INC. 

l.D, 1181-1000 

IDENTIFICATION (DATE) 
D-70B I 

I 

(11/3/81) 

6.80 I 

540 l 
13 I 
33 I 

i 
i 590 I 
I ' 

32 
i 

I 260 I 
I 
I 31 



APPENDIX C-2 

CHEMICAL ANALYSES OF GROUND WATER SAMPLES 

DATA SHEETS FROM RECRA RESEARCH, INC. 

SECOND ROUND ANALYSES 

.. 
-
• 

-------.. 
-.. 
---.. 
----.. 
-
-.. 
-
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ANALYTICAL RESULTS 

BECHTEL CIVIL AND MINERALS, INC. 

Page l of 2 

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

SAMPLE IDENTIFICATION 

1 PARAMETER UNITS OF MEASURE D-51 D-53 D-55 D-61 

oH (field} Standard Units 7.15 6.15 6.85 6.25 

i Conductance (25°C) umhos/cm 480 430 430 500 

Chloride m2/l 74 42 42 47 I 

Fluoride m2/l a.so 0.36 0.54 o. 30 

Total Or!<anic Carbon m2/l 10 3.7 2.8 7.3 
. 

Total Cvanide uii:/1 <10 <10 <20 <20 ! 

Total Zinc m2/l 0.226 0.212 0.161 I 0.266 I 

Soluble Zinc m11;/l 0.054 0.189 0.198 o.118 I 
Soluble Antimonv m2/l <0.3 <0.3 <0.3 <0.3 
Total Recoverable 
Oil and Grease m2/l <5 <5 <S <5 

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

FOR RECRA RESEARCH, INC. 

DATE ..........,,.1/_IL ...... 1_$'"+-/ ........ i~I-

RECRA RESEARCH, INC. 



ANALYTICAL RESULTS 

BECHTEL CIVIL AND MINERALS, INC. 

Page 2 of 2 

Report Date: 11/18/81 

. -

Date Received: 11/13/81 - 11/17/81 • 

SAMPLE IDENTIFICATION 

PARAMETER UNITS OF MEASURE D-64 D-66 D-69 D-70 

pH (field) Standard Units 6. 75 7.30 6.40 6.15 
! Conductance c25•c) umhos/cm 670 810 615 490 

Chloride m2/l 84 100 31 36 

Fluoride moc/1 0.33 0.36 0.39 0.26 

Total Ouanie Carbon me./1 33 8 7 ,f., 7.6 

Total Cvanide 112/l <10 <10 <10 <20 

Total Zinc m2/l 0.083 0.235 1.4 3.4 

Soluble Zinc mo:/1 0.099 0.125 0.443 0.533 

Soluble Antimonv m1t/l <0,3 <0.3 <0.3 <O. 3 
Total Recoverable 
Oil and Grease me./1 <5 <5 <5 7 

COMMENTS: Values reported as "less than"(<) indicate the working detection limit 
for the particular sample or parameter. 

FOR RECRA RESEARCH, INC. __._CL.....,::;..:.• _l/:;.._..:..' _7__,__,fo"\.c:...,: . ..c:Y':?:_;_..._ __ _ 

DATE ___,_l~L-1-/-1-L~i-+1! ...... <is::;~I_ 

fib 
RECRA RESEARCH, INC. 

I.D. 1181-1051 

I 

--... 
---------
• 
• 
• .. 
-... 
-.. 
-.. 
-
-.. .. 
.. 
• .. 
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