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HYDROGEOLOGIC INVESTIGATION

A hydrogeologic field investigation of the subject landfill was

conducted during the week of October 15, 1979. The specific objectives

of the investigation were to:

(1)

(2)

(3)

Define the general geologic and ground-water conditions around

the existing landfill and the relationship of the landfill to
the local hydrogeology.

Investigate the potential for leachate migration to Duffy
Hollow Creek via subterranean pathways and estimate its
contribution to the problem existing in the creek.
Preliminarily evaluate the hydrogeologic constraints or

advantages to certain leachate control programs at the site.

In order to meet the above objectives, without undertaking an

additional boring proyram, the following tasks were performed:

(1)

(2)

(3)

(4)

Test pit excavations at six locations around the landfill.
In-situ permeability tests at three locations within and
around the landfill.

Earth resistivity investigations on downgradient portions of
the site. :

Specific conductivity survey of springs and streams in and

around the landfill site.

The above tasks were performed jointly by Recra Research, Inc. and

Wehran Engineering, P.C. in conjunction with Wellsville Department of

Public Works personnel. Existing site specific data was used, where

possible,

to augment the previously described tasks. Existing data

included boring logs, soils reports, seismic survey data, existing

-1-



v-\l ‘\‘-\ / % - .'_‘ )
Y '-.\ \—’///‘\ \ ¥
~§- D
\,-\/q» 4
[ j
BEDSE
o 2t
Sl i
-
N7
r— <y
: S
<
=l 7
—
/" s,
S
- ._,/ :
- s
[ .
s
— .‘\ l"/
I
S T
NOTE: e
= TOPOGRAPHY TAKEN FROM THE WELLSVILLE SCALE: 1722000
 WELLSVILLE NORTH, N.Y.(1965)
" 78’ USGS QUADRANGLE | ANDOVER
CONSOLIDATED LANDFILL
LEGEND
i APPROXIMATE FIGURE |
- PROPERTY TOWNS OF ANDOVER LOCATION MAP
b S | AND WELLSVILLE
FILL SITES ALLEGANY COUNTY . NEW YORK )




=

ground-water wells, permeability test results and landfill plans.

Test Pit Investigation

Six test pits were excavated around the Wellsville Sanitary
Landfill to characterize the unconsolidated soil conditions and permit
the installation of monitoring points in each pit. A P&H Track mounted
backhoe was employed to extend the test pits as deep as possible. Test
pits ranged from 11 to 18 feet in depth. Soil samples were collected at
intervals of several feet in each pit. Jarred samples are available for
inspection at the offices of Wehran Engineering in Middletown, New York.
Logs of all test pits are included in the Appendix of this report.
Following excavation, the test pits were outfitted with Vyon tipped well
points on one-inch PVC risers. All pits were backfilled with excavated
soils. The test pit locations are shown on Map 1 in the rear pocket of
this report. The test pits permitted detailed observation of the
character of the surficial materials and enabled the cénstruction 6f
additional monitoring points in the upper portions of the zone of
saturation around the perimeter of the landfill. Test pits were
terminated where either saturated conditions limited further excavation
or pit excavation became extremely difficult due to the dense nature of
the unconsolidated soils. Test pits typically encountered brown to gray
Silty CLAY to CLAY and SILT, some medium to fine Gravel, little coarse

to fine Sand with frequent angular to subangular Siltstone and Sandstone

rock fragments.



In Situ Permeability Testing

During the course of the field work, three in situ permeability
tests were conducted to evaluate the soils at various deptﬁs around the
site. Test locations are illustrated on Map l. Location K-1 was set up
below the old landfill in Test Pit TP-2 approximately 3.5 feet below
land surface Test K-2 was conducted about ten feet below original land
surface in the east, central end of a trench excavation prepared for
fill. Test K-3 was conducted six inches below original land surface
south of the K-2 location. (Map 1).

The procedure for testing soil perxrmeability followed guidelines
established by Cedergren (1977) and involved the implacement of Shelby
Tubes (2.85 to 3.00 inches in diameter) firmly into the scoured, level
surfaces to be tested. The disturbed zone around the outside of each
tube was recampacted with three or four "lifts" of native soil to
prevent short-circuiting around the base of the tube. Two inches of pea
gravel was placed in each tube or permeameter to prevent soil scour
during filling operations. Once the permeameter was set in élace, it
was filled with clear water and the infiltration rate was monitored
through time. When the rate of head decline per unit time became
constant, the requirements for accurately determining the soil
permeability were met.

Two permeability tests were conducted at the K-1 location. Both
tests failed at maintaining a constant rate of head decline per unit

time. This is illustrated on a plot of K-1 in the Appendix of this



report. The poor test results at K-1 were attributable to "short
circuiting” of water around the base of the permeameter. This could be
observed during the test. Subsequent efforts to prevent loss of head by
short circuiting could not be prevented and testing at this location was
abandoned.

Much better results were obtained at the K-2 and K-3 locations. At
K-2 an adequate seal was attained and the test procedure continued for
two days with no head drop recorded. BAs no head drop occurred over a
two day period, no actual permeabilities could be computed. However, it
is reasonable to predict permeabilities on the order of less than 10“6
cm/sec based on a two day observation period. The K~2 test was located
in the base of a landfill trench and the soils which were tested had
undergone compaction. Water was ponded adjacent to the permeameter
suggesting compact, saturated soil conditions in this area.

A plot of the K-3 test results in shown on Figure 2. The K-3
results indicated a steady drop per unit period of time following
initial saturation of the soil. The data plot suggested that the
permeability of the soil could be computed from the data collected. The

following formula from Cedergren (1967) was used to compute

permeability:

| “o.D h

XK = in 1
11(t -t _—

m ( 2 l) hz

Where: D=Diameter of Permeameter (cm)



an

MINUTE

e
W
&
P
ul
i
(o]
2z

[}

P——y

-
<

0i3339107

e




——vy

r———

hl=Piezometric Head at Time tl ( cm)
h2=Piezometric Head at Time t2(cm)
t=Time (seconds)
ln=LOGE base 2.31
and Xm=Mean Coefficient of Permeability (cm/sec)
The computations for X-3 indicate a permeability of approximately 3

-6
x 10 can/sec. A discussion of these findings is included in the Ground

Water Section of this report.

Earth Resistivity Assessment

An earth resistivity survey was conducted during the week of
October 15, 1979 to help define the extent, if any, of leachate
migration in areas south and southeast of the Wellsville Andover
Consolidated Sanitary Landfill. The study employed the services of a
two man field crew composed of a Wehran Engineering hydrogeologist and
either Recra Research or Wellsville DPW technical personnel. All work
was performed with a Bison Model 2350 earth resistivity meter.
Resistivity investigations were conducted around and within the landfill
complex with rather extensive investigations to the south and southwest
of the landfill topographically and hydraulically downgradient from the
subject site.

Earth resistivity study is a technique for measuring the variations
of subsurface geologic strata by passing successive electrical currents

through the earth's surface in the area of interest and measuring
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resultant voltage drops between input and measuring electrodes. Earth
resistivity readings vary, depending on the lithology, density, degree
of saturation and nature of saturation of the geologic strata tested.

Where ground-water quality varies significantly with respect to
total dissolved solids, and hence electrical conductivity, contrasts in
ground-water quality can be discerned electrically. However, natural
and artificial conditions affecting the conductivity/resistance of
subsurface materials will often mask the existence of ground-water
pollution. Therefore, its application is limited to those areas where
significant variations in ground-water quality occur which can be
differentiated from other changes in resistivity due to factors other
than water quality. According to Stollar & Roux (1975) the following
criteria are pertinent to the success of evaluating pepllution migration
by resistivity methods:

(1) Contrast between the conductivities of contaminated and

natural ground water.
(2) Depth below land surface to the top of the contaminated éround
water body.

{3) Thickness of the contaminated ground-water body.

(4) Lateral variations in surficial geology.

Preliminary investigations suggested that the Wellsville Landfill
might be a suitable setting for the use of resistivity to define
pollution migration. A discussion of Earth Resistivity describing the

basis for the work performed at the landfill is contained in the



Appendix of this report. A discussion of this study's findings is

contained in the Earth Resistivity Study Section of this report.

Specific Conductivity Field Survey

As part of the overall Hydrogeologic Investigation, a specific
conductivity survey was performed in the field on October 18, 1979 as a
joint effort by Recra Research and Wehran Engineering. The purpose of
the survey was to monitor, on an instantaneous basis, the condition of
springs and streams in and around the landfill with specific emphasis on
observing changes in conductivity in the downstream reaches of the
unnamed tributary to Duffy Hollow Creek. The locations of the
conductivity survey are shown on Map 1 in the rear pocket of this
report.

Conductivity is an indirect measure of the total dissolved solids
in a water sample since dissolved solids increase the electrical
conductant properties of water. Specific conductance is the reciprocal
of resistance, the units of measure being umhos/cm rather than ohms.
Conductivity readings were taken using a ¥YSI Portable Conductivity Meter
with automatic temperature compensation. Conductivity readings were
taken in pools of spring or stream water or, where flow was too low or
too turbulent, in a sample taken from the spring or stream and measured
at the time of collection.

Conductivity and temperature readings are included in the Appendix
of this report. As can be seen from a camparison of the data results

and the sampling locations, conductivity readings from upgradient spring
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and stream sources are in the range of 40 to 60 umhos/cm, whereas, the
unnamed tributary to Duffy Hollow Creek, below the point of major
leachate discharges from the landfill, exceeds 1000 umhos/cm. The
source of sample C-13 is a leachate discharge from the site and measures
over 4000 umhos/cm.

The conductivity readings are indicative of the actual total
dissolved solids content and, according to Davis and DeWiest (1965),
follow a proportional relationship depending on the type of dissolved
solid present. Generally, most total dissolved solids fall within 0.6
to 0.75 of the conductivity reading taken. A conductivity of
4000 mhos/cm would suggest a total dissolved solids content likely to
fall into a range of 2400 to 3000 mg/l. The background water quality
readings cf 40 umhos/cm indicates that natural ground and surface water
in this area is vexry soft and has a very low total dissolved solids
content. The very low buffering capacity of this water plays a
significant role in the overall condition of the unnamed tributary and
Duffy Hollow Creek.

Figure 3 illustfates, in profile, the effects of leachate
discharges from the landfill on the unnamed tributary to Duffy Hoilow
Creek. Sharp rises in the conductivity are evident at points of
leachate discharge to the stream. At station C-21, conductivity results
are still highly elevated above the background reading at station C-8.

Table 1 contains results of conductivity readings from three test
pit monitoring points igstalled in October, 1979 and sampled on October

19, 1979.
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TABLE 1

SPECIFIC CONDUCTIVITY RESULTS-Samples Collected 10/19/79

Test Pit 1 25° C 512 mhos/cm
Test Pit 2 25° C 564 mhos/cm
Test Pit 5 25° C 130 mhos/cm

Results suggest a four-fold increase in conductivity in ground
water in the unconsolidated soils below the site. Such changes are

indicative of possible contamination increasing the total dissolved

solids concentration in ground water. Specific donductance laboratory

results are included in the Appendix.
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GEOLOGY

The geology of the site consists of three principal units:

(1) Unconsolidated glacial debris that forms a thin veneer on the
upland slopes and is, according to Wocdruff (1942), never more
than a few inches to a few feet thick.

(2) Unconsolidated colluvial material that has formed on the
upland slopes from the mass wasting of the Paleozoic hills and
is largely indistinguishable from glacial debris of local
origin.

(3) Bedrock consisting of Upper Devonian shaleé, siltstones and
sandstones of the Conneaut Group which form the consolidated
rock beneath ﬁhe site.

Colluvium & Glacial Debris

Unconsolidated glacial debris was not differentiated fram colluvium
in the field investigation although numerous cobbles of granite and
grannodiorite from the Canadian Shield were scattered over the site.
Test pits 1-5 did not encounter erratics beneath the upper few inches.
Rock fragments in the colluvium were typically ﬁrown to gray siltstqnes
& sandstones, angular to sub-rounded, and representative of the
underlying bedrock. As reported previously, the logs for Test Pits 1-5
are included in the Appendix of this report. As can be seen from the

test pits, very little lithologic or textural changes occur at depth.

Gradation analyses were performed on three samples. These are also

included in the Appendix of this repoft. BAnalyses show the gravel,

~-10-
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sand, clay & silt compositions for each sample were within several
percent variations of each other. The colluvium generally became very
dense beyond eight feet and contained higher proportions of flaggy
sandstone, siltstones and ferruginous shale rock fragments.

Many of the rock fragments, obviously beyond the direct influence
of the landfill, were iron stained and iron staining was frequently
observed on the sub—angular structural partings of the soil peds. The
source of this natural iron is probably derived from the iron-bearing
minerals associated with the bedrock which subsequently weathered to the
present colluvial debris. The high iron concentrations inherently part
of the natural geoclogic setting may be a significant factor in the
overall iron concentrations in the leachate discharges from the site.

The total depth of each test pit was limited by the excavation
capability of the backhoe and, in the case of_TP—S, by ground water
entering the pit to the extent that continued excavation was not
feasible. In no case was bedrock encountered in the test pits
constructed in October, 1979 although excavation up to approximately 18
feet was completed in TP-1, TP-3 and TP-4.

Depth to bedrock is variable across the site. Previous test pits
by the SCS and seismic survey work by the New York State DOT generally
agree. The previous test pit investigation appears to have encountered
zones of shallow bedrock not revealed by the seismic work. One area of
shallow bedrock {(less than four feet) on the north side of the present
work area was uncovered during the trench-fill operation and present

filling of refuse is occurring around that zone. Neither the seismic

-11-
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nor previous test pit exploration encountered this rock zone.
Additional test pit exploration around the critical zones of shallow
bedrock defined by the seismic survey could improve future landfill

design and operational plans.

Bedrock
Bedrock underlying the site is camposed of medium to fine-grained
flaggy sandstones and shales of the Whitesville formation. The.
Whitesville formation is underlain by the Wellsville formation and has
similar lithic character. According to mapping by Woodruff (1942) the
site is located on the north limb of a syncline with bedding dipping
gently south several tens of feet per mile. According to Woodruff
(1942), most of the Whitesville formation resulted from marine
deposition. However, some beds are unquestionably of non-marine origin.
The field investigation of October, 1979 did not involve a detailed
evaluation of the bedrock. Most of the bedrock e#posures observed in
the vicinity of the site were brown to olive-gray arenaceous shales and
fine-grained sandstones of probable marine origin. Some of the beds
contain calcareous cement. The surface of the bedrock Qas typically
highly fractured with iron staining. According to Woodruff (1942, p.
120):
"Traces of iron are present in all of the rocks and there are
a few beds that can be considered as low grade iron ores. The
rocks along some of the streams are sometimes stained by the
hydrated iron oxides.”
Ferruginous bedding in Duffy Hollow has been observed by Woodruff

(1942) and ferruginous rock fragments were observed in the colluvium

during the test pit investigation in October of 1979. Although the iron

-12-
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staining in Duffy Hollow Creek and its tributary near the landfill
should not and cannot be attributed to natural conditions, the possible
"synergistic" effects of leachate in contact with iron-rich native
materials could accentuate the visual degradation of these local
streams. This is discussed further in the Ground Water section of this

report.

-13-
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GROUND WATER S

An evaluation of ground-water occurrence and flow was based on the

following:

(1) Test boring and water level data from Parratt Wolff Inc.

(2) Field observations and work performed October, 1979 as
previously described.

(3) Water level data collected September 26, 1979 by Recra
Research at the six Parratt Wolff test wells

Much of the information on ground-water occurrence and flow is

conjectural. The construction techniques of the six test wells may have
been insufficient to prevent surface water infiltration and abnormally
high water level readings may be resulting in several of the test wells.
All of the test wells were constructed within the unconsolidated
colluvium above bedrock. No cluster wells or nesting piezometers were
installed to monitor vertical components to the ground-water flow
system. The following comments, in our opinion, define the probable
ground-water conditions in and around the landfill site based on the
above sources of information:

(1) A localized ground-water table occurs in the unconsolidated
colluvium. The water table under the site varies betweén zexro
and 35 feet below land surface. Average annual water-table
fluctuations are unknown but, based on a camparison between a
July, 1977 and September, 1979 reading, suggest fluctuations
up to ten feet.

(2) Springs on the upland slopes are indicative of both perched

~14-
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(3)

(4)

water zones that discharge when precipitation exceeds
infiltration and seasonal ground-water discharges from the
localized ground-water table.

The ground-water table in the colluvium probably recharges a
deeper regional aquifer system in the Whitesville and
wellsville formations. The bedrock aquifer occurs under semi-
confined conditions. Ground-water is encountered in the
joint, fractures and bedding plane partings in the bedrock.
Characteristics such as flow and potential ground-water yield
of the bedrock aquifer are largely dependent on the number,
extent, orientation and degree of interconnection of these
fractures. The regional semi-confined aquifer occurs at an:
elevation below the localized ground-water table. This is
based on a static water level measurement of greater than 50
feet from a bedrock well at a summer home 500 feet south of
the site. Further substantiation of this is necessary.
Ground-water flow directions in the ground-water téble and the
semi-confined aquifer are generally to the south. Ground-
water flow contours in these types of geologic materials
almost always follow txe local topography although gradients
are somewhazt more subdved. Gradients of the ground-water
table in the colluvium based om Recra Research's September,
1979 water level measurements average between twvo and three

percent. Gradients in the bedrock aquifer are not known at
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present.

(5) According to Woodruff (1942) the bedrock aquifers of the
Wellsville quadrangle (15 minute) yields large supplies of
good quality water although many of the sandstones contain a
calcareous cement which results in moderate hardness. Iron
and perhaps hydrogen sulfide concentrations could be natural
sources of problems in wells in the area based on literature
review and on-site observations.

Ground Water & Leachate Generation

The relationship of the landfill to the bedrock agquifer is unknown
at present. The low permeabilities in the colluvium discussed
previously may inhibit direct migration of leachate into the bedrock.
Also, when cell construction for landfilling progresses, the base of the
trench becomes compacted. This is probably the reason that no drop of
water was noted in the K-2 permeability test. What, in effect, appears
to be happening is that the trenches, when completely filled, act as:
cdllection sumps for leachate. When the trenches fill, they overflow to
the leachate collection system. This "bathtub” effect within the
landfill trenches may provide an effective collection system for
leachate. This would have to be evaluated further. The present system
air-locks continually and leachate by-passes are common. Modification
of the present collection system is necessary for a number of reasons.
These include:

(1) The collection system is basically nonoperative during the

winter months.’

(2) The system air-locks continually.

-16-



(3) The spray irrigation system is overloaded and run-off from the

spray field is contributing to stream quality problems.

{4) The system doesn't totally isolate clean run—-off from

leachate.

{(S5) All leachate discharges are not being intercepted.

The two natural considerations in the analysis of the effects the
landfill may be having on the stream are:

(1) The low buffering capacity in the stream and

{2) The geochemical =ffects that anaerobic leachate has on

increasing the solubility of naturally occurring iron bearing
minerals in the colluvium and bedrock may be pronounced.

Both of these natural conditions could be exacerbating the visual
problems (iron staining) of the unnamed tributary and Duffy Hollow
Creek. If these effects could be counteracted, overall reductions in the
extent of the stream degradation could probably be reduced.

Water-table readings from measurements in test wells by Recra
Research and levels from the test pit monitoring points are given in the

Appendix.

~17-
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EARTH RESISTIVITY SURVEY

Two resistivity procedures were used to evaluate leachate
occurrence and migration at thé Wellsville Andover Consolidated Sanitary
Landfill. A "sounding survey" provided background information on
variations in subsurface conditions with depth. Based upon the results
of the soundings, an electrical "profile survey" was conducted at
various depths or A-spacings to attempt a delineation of the extent of
leachate contamination. For each procedure the Lee Modification of the
Wenner Arrangement of Electrode Spacings was employed.

The electrode configuration or "array” is illustrated in Figure 4.
The outer electrodes are the current (I) electrodes while the inner
electrodes (Pl,2) are the potential, or receiving, electrodes. The Lee
electrode (Po) is placed at the center of the spread and allows
successive readings on the right and left portions of the line
(PlP andPon). The Lee Modification was utilized to account for
possible lateral changes in resistivity which could be misinterpreted as
variation with depth since lateral changes in resistivity as the
electrode spread iﬁcreases is possible. For the sounding surveys,
readings were taken along a line with the electrode spacing, or A-
spacing, normally expanding at three (3) foot increments up to sixty
(60) feet. Resistivity readings were taken at each igcrenental change
in the A-spacing. Locations of sounding and profile stations are
illustrated on Figure 5. Soundihg S-1 on the north side of the site was

run to establish background data hydraulically upgradient from the

landfill. Sounding S-2 was run on the south side of the landfill,

-18-
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essentially downgradient from the fill areas. Soundings were not
conducted on the refuse mass due to the extremely low resistive material
short circuiting the input charges in the upper zones of rubbish.
Resistivity readings on refuse are commonly less than 100 ohm-feet where
A-Spacings are less than 100 feet.

Soundings S-1 and S-2 were selected to identify the variations of
geologic conditions with depth up and downgradient of the site.
Previous boring logs and seismic work on the site suggested the
anticipated conditions north and south of the site with respect to depth
to bedrock, water-table information and anticipated overburden quality.

Following the collection and field interpretation of the sounding
data a profile survey was conducted over the western and southern
periphery of the landfill site. The nine profile stations and two
sounding stations illustrated on Figure 5 provide the data base for

interpretation.

Sounding Data Results

Data results from the sounding survey were plotted up in two ways
in order to assess changes in resistivity and identify the depths at
which geologic boundaries might occur. Plots of the data are included
in the Appendix. The simplest method involved the plotting of apparent
resistivity in ohm-feet (X-axis) versus electrode or A-spacing (Y-axis).
Interpretation requires noting where breaks occur in the shape of the
curve and then relating them to the A-spacing or depth in feet. The Lee
Right and Lee Left electrode readings indicated no gre;t lateral

variations in resistivity occurred between the right and left sides of

~19-
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pr—; : the electrode array at A-spacings up to sixty feet. If the readings had

diverged, lateral variations might have becn a problem and the results,

s

as interpreted on a depth basis, would have been considered less

B

reliable. This was not the case as both the S-1 and S-2 soundings

3

showed very good correlation between the Lee Left and Lee Right

—

) readings. This indicated that the observed changes-in resistivity
T readings were attributable to changes with depth rather than horizontal

i discontinuities as the A-spacing of the electrode array was expanded.

- A second graphical method for analyzing the sounding data is also
— presented in the Appendix. This method, known as the Moore Cumulative
= Method, requires that readings be taken at equally spaced intervals.
- For each electrode interval the apparent resistivity reading is added
b cumulatively to the sum of all preceding readings. Cumulative readings

-

o are plotted against the A-spacing. Aligned points are connected by
T straight lines. The intersection of the straight lines are considered

N to be equal to the depths of the various geologic boundaries. Moore
- cumulative plots cannot be graphed where the A-spacing is interrupted
.. due to physical features limiting readings at regular intervals.

s On the Moore Cumulative Plot of S-1, two points derived fraom the
B intersections of three.lines can be discerned from the data. These
- points correspond to A-spacings or depths of approximately nine and 30
- feet respectively. In the case of S-2, no break is discernible in the
apparent resistivity plot and only a "shallow" break at about ten feet
and again at 27 feet is suggested by the Moore Cumulative Plot.
A comparison of the S-1 Moore Cumulative “plot breaks™ with
-

-20-




subsurface data suggests that the break at the ten foot A-spacing likely
represents the ground-water table in the unconsolidated colluvium on
site. During the test pit investigation in October 1979, Test Pit 5 was
constructed on the northeast side of the landfill approximately 450 feet
from S-1. Saturated conditions were encountered in TP-5 between seven
and eleven feet. The break at the 30 foot A-spacing probably indicates
the bedrock surface. This conclusion is supported by earlier test
boring logs by Parratt Wolff Inc. (1977) which report bedrock occurs up
to 38 feet below land surface around the future portions of the site.

It is also supported by a seismic survey conducted in 1977 by the New
York State Department of Transportation.

Sounding S-2, set up and run south of and hydraulically
downgradient from the landfill, presented somewhat different findings
than Sounding S-1. After approximately nine feet, the plot of
resistivity versus A-spacing flattens out to a slow decline in
resistivity with increasing A-spacing. R break occurs at about eight

feet presumably as the result of the ground-water table.

Static water levels from TP-1 and TP-2 near S-2 on October 19, 1979
measured approximately 7.3 feet and 4.7 feet respectively. The Moore
Cumulative plot for S-2 showed a very slight break at about 27 feet |
which probably represents the top of rock. The two most outstanding’

features to note in the sounding curves are that:
(1) The S-2 readings are generally lower than the S~-1 readings
and;
(2) The S-2 readings do not vary appreciably with an increase in A-
spacing.

~21-
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Both of the above observations could be interpreted as a response
to localized ground-water degradation recharging a deeper bedrock
aquifer that is highly fractured. The observations might also simply
indicate that finer-grained colluvium overlies fractured bedrock in the
S-2 location as campared to the S-1 location. Interpretation of the
observations are discussed in the following sections.

Because the sounding data did not vary appreciably with an increase
in the A-spacing, a specific A-spacing was not selected for the profile
survey. Rather, a number of "mini-soundings"™ were run at nine
locations, P-1 through P-9, in an attempt to profile the south and west
portions of the site. A-spacings were seleéted at six foot intervals up
to a 42 foot A-spacing to provide information within the ground-water
table in the colluvium overlying bedrock.

The location of the profile stations and the depth of the "mini-
soundings" were aimed at determining the following:

(1) Locating zones of degradation resulting from leachate

contamination of the ground-water table.

(2) Determining whether that contaminétion was migrating

vertically into ground water in the underlying bedrock.

(3) Examining, if possible, the relationship between ground water

in the colluvium and ground water in bedrock.

Profile Data Results

Results of the profile survey have been illustrated graphically in

several ways. Figure 6 depicts resistivity results versus approximate
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elevation above mean sea level along a north-south traverse between P-9
and P-4. A-spacings are inferred to correspond to the depth below land
surface. The P-9 station near refuse exhibits moderately low readings,
as expected for its location. This profile section illustrates a "bulb”
of low resistivity material increasing in thickness and total depth in a
downgradient direction. Downgradient from P-1, the "bulb"™ appears to
dissipate rapidly with higher resistivity readings for equivalent A-
spacings at the P-3 and P-4 locations. Figure 7 also illustrates the
same sectional profile, using a 30 foot A-spacing as typical of the zone
of saturation in the colluvium. The X—-axis is the apparent resistivity;
.the Y-axis is the horizontal section independent of actual elevations
above mean sea level. This figure illustrates a distinct "sag zone",
indicating more electrically conductive materials at a 30 foot depth
between stations P-8 and P-1l. It should also be noted that resistivity
readings increase beyond P-1 indicating less conductive materials at the
30 foot A-spacing further downgradient from the site.

Figure 8 illustrates two plots of apparent resistivity at various A-
spacings, along two profile sections: P-1 to P-6 and P-6, P-3, to P-2. l
Several points can be discerned from these plots: !

(1) Section P-1, P-6 which is closer to the landfill than Section }

P~2, P-3, P-6 exhibits lower apparent resistivities for each |
given A-spacing of 12, 30 and 42 feet respectively indicating
more highly conductive maﬁerials closer to the fill. ?

(2) P-1, P-6 exhibits a lower "gradient” to the apparent

resistivities than Section P-2, P-3, P-6.
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(3) Section P-2, P-3, P-6 indicates that higher resistivities
result, for equal A-spacings, the further the station reading

is from the landfill.

Resistivity Interpretations

Results of the data collected to date suggest that leachate
generated from the landfill may be affecting the localized ground-water
‘table in the immediate vicinity of the landfill. This is suggested in
Figures 6 and 7. These profiles illustrate a potential pollution plume
adjacent to the landfill possibly recharging deeper water bearing zones
such as the semi-confined aquifer in the underlying bedrock. Figure 7
illustrates a depressed or "sag" zone at the 30 foot A-spacing adjacent
and downgradient from the landfill. The resistivity profile is
apparently recovering at P-1 below the site. This type of profile is
typical of a section through a zone containing higher salt
concentrations than background. It illustrates the effects a
contaminating source has on ground water and the eventual recovery zone
downgradient. Recovery of ground water from salt contamination is
primarily by the mechanisms of dilution and dispersion.

The movement of ground water from this site has not been well
defined. 1If, as conjectured, the ground-~water table in the
unconsolidated colluvium at the landfill is recharging a deeper flow
system, that flow zone should also be monitored.

Figure 8 shows two interesting sections at and below the landfill.
The salient points of each section have been described. Section P-6, P-

1 depicts higher conductivity (lower resistivity) approaching P-1, near
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the uwnnamed tributary of Duffy Hollow Creek, from P-6. If the lower
resistivities are a result of leachate contamination, then the unnamed

tributary is still being degraded by contaminated ground water

recharging it at that location.

The P-6, P-3, P-2 section shows higher resistivities downgradient
and the zone at P-2, near the stream, has distinctively higher
resistivity (lower conductivity) than the area around P-6. This
suggests that the stream of downgradient water resources in the vicinity
of P-2 are not affected by leachate contamination. This may be the
result of ground-water discharge of uncontaminated ground water fram the
semi-confined aquifer into the contamination plume or the result of
simple admixing and dilution in the localized ground-water table in the
colluvium. The latter is thought, at present, to be the most probable
explanation for the recovery zone noted in Figure 7, and profile section
P-6, P-3, P-2.

The following conclusions are inferred from the resistivity study
to date:

(1) Ground-water contamination may be resulting in the localized ;

ground-water table immediately around the landfill. |

(2) Contamination may extend into the semi-confined bedrock

aquifer.

(3) The degree of contamination is unknown.
(4) Borings or wells should be constructed to support or refute
the earth resistivity study results and monitor ground-water

quality downgradient from the site.
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(5)

(6)

The earth resistivity study suggests that a measurable
contamination plume in the unconcolidated colluvial materials
extends only a short distance beyond the limits of the
landfill and that stream degradation does not increase fram
approximately the P~2 profile stations.

The resistivity survey results (Figures 6, 7 and 8) camplement
the Specific Conductivity Survey results of the unnamed

tributary to Duffy Hollow Creek (Figure 3).
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CONCLUSIONS

(1)

(2)

The earth resistivity data indicates probable leachate plume
migration into the bedrock aquifer in the immediate vicinity
of the site.

Leachate in the colluvium and the bedrock is probably being
ravidly dispersed and diluted to the extent that resistivity
methods for detecting low level contaminants in the flow
systems are ineffective at distance from the site.

Leachate discharges to the unnamed tributary to Duffy Hollow
Creex are apparently through the following pathways: (a)
sur face run-off from by-passes of thé collection system; (b)
surface run-off from the sprayfield and; (c) ground-water
discharge from the shallow water table in the colluvium and
glacial till on site.

Resistivity investigations coupled with the conductivity

. survey tend to support the conclusion that stream degradation

from leachate discharges beyond the immediate boundaries of
the site 1s not occurring and improvement in stream quality
can be attained by intercepting the leachate flows to the
stream from the previously described pathways.

Pesmear ey ey Vent renalr s tend be, oappeart orevious evaluations
of Fhe permeability of the unconsoclidated deposits on site.
Compaction of Fhe base of the trench cells probably creates a
"bathtub" effect in which leachate builds up in each trench

and discharges under head to the present collection systems.
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(6)

(7)

(8)

(9)

The present collection and treatment system cannot effectively
operate to handle all of.the leachate generated from the site.
The present ground-water monitoring system cannot monitor the
environmental impact the site may be having on the local
ground-water resources.

The October, 1979 field investigation results suggested that
the naturally low buffering capacity of the stream and the
presence of ferruginous deposits in soil and bedrock might be
exacerbating the leachate problem.

A water-table map was not constructed for the overall site
because a wider monitoring system and up-to-date survey

elevations are needed.
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RECOMMENDATIONS

(L)

(2)

(3)

(4)

(5)

(6)

(7)

Nesting piezometers should be constructed to support or refute
the conclusions expressed in Conclusions 1-4. These
monitoring points should be constructed in accordance with NYS
DEC monitoring well requirements so they can serve a perm;nent
ground-water monitoring wells for a permitted site. A water
table and piezometric map should be developed from this
additional hydrogeologic work.

A water balance should be run as part of the final report to
assure that all contaminated flows are being intercepted.
Additional test pits to determine the areas where landfilling
is not practical or where ground water interception is needed
should be undertaken.

Consideration, in the conceptual engineering report, should be
given to reducing the synergistic effects natural site
conditions may be having on the leachate problem.

Land application of treated wastes should be considered in the
analysis of control options.

The hydraulic relationship of leachate in the trenches to the
ground-water table should be evaluated further.

An up-to-date survey of existing facilities is warranted.

Elevations of all wells and piezometers should be precisely

measured.
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\/\5 CONSULTNG ENGINEZRS

AGGRECATE ANALYSIS

Date Sample Received: 10/22/79
SWrle No.: ] Project No.: 01339107
ent: RECRA RESEARCH, INC. Project: Wellsville, N. Y,
ple Received from: R.L.K,
ation: South side of entire landfill
. Pit: 1 Field Sample No.: 2 Depth: 15" - 18" =1av.:
er Source:
ple Description: Mottled brown & qray clavey SILT, some (+)
. med-fine Gravel, little (+) c-f Sand
ted 3y: WSP _ Checked By: Date Finished:
LE SAMPLZ
Wet Soil & Tare gms
Dry Soil & Tare 273.7 gms
Water gms 31.1 % Gravel
Tasn ']Z 9gms 174 % Sand )
Digw Soil ' 255. 8 gms 51.5 % Clayey SILT
sture Content ams
Wt. Test Sample 255.8 ams
Wt. + #20C Washed Sample 124 .9 gms
of Silts 3 Clavs lost 130.9 gms
U.S. BUREAU OF 1
E STANDARDS o ol il WEIGHT CUMULATIVE |  CUMULATIVE |
SIEVE | SIEVE o, RETAINED | C : P
, SIEVE | SIEVE ° ' e !
SIZE S12€ a soiL RETAINED % RETAINED % PASSING {
(INCHES) | (M.M) |
2.00 | 50.8 ;
1.00 | 25.4 '!
720 | 19,1 0 0 100.0
00 | 137
5 TR T 30.2 11.8 88. 2
187 4.76 23.7 9.3 78.9
.0787| 2.00 08 ¢ 10.0 68.9
0331 0.84 _
0222 0.59 _22.3 8,7 60. 2
01651 0.42
_Je 0098 025 100 q i 8A 3
W 0070 0177 2.9 1.1 | 55,2
0041 ! 0105 1 4.5 1.8 | 53.4
| o029 .07 | | 4.9 1.9 | I 51.5
| o | o] | 0.8 |
TOTAL WT RETAINED IN SIEVES | [ 124.9 | TOTAL 47T RETAINED 'N HEVES
. [ MY e~ Am— A ==




¥ Y e o wms W M ¥ Tma T Tl heswd A VN
\./\_é7 CONSUTING ENGINEERS

AGGRECATE ANALYSIS

Date Sample Received: 10/22/79
Siawle No.: 2 Project No.: 01339107
Nt : RECRA RESEARCH, INC. Project: Wellsville, N Y.
2le Received from: R.L.K.
ation:  South and West of 01d Landfill
Pit: 3 | Field Sample No.: 2 Depth: 84" Slav. :
2y Source:

>le Description:

Brown Clayey SILT to SILT and CLAY, some med-fine Gravel,

1ittle c-f Sand

-ed By: Checked By: Date Finished:
,E SAMPLE
Wet Soil & Tare gms
Dry Soil & Tare 374.1 gms
Water gms
T;*“ . 17.0 9gms 29.0 % wm-f Gravel
Drywsoil 377.1 §ms 15.1 % c¢-f Sand
sture Content gms 55.9 % SAND & CLAY
Wt. Test Sample 357.1 gms
Wt. + 2200 Wasned Sample 160.4 Gms
of Silts & Clays lost 196, 7 9ms
U.S. BUREAU OF
SEENDARES ol Al WEIGHT CUMULATIVE |  CUMULATIVE
SIEVE SIEVE 9, RETAINED .
ssquvEE sslezVaE s ShiL RETAI NED ° % RETAINED | %% PASSING
{INCHES) | (M. M)
2.00 | =0.8
1.00 | 25.4 0 1000
730 19,1 19.0 5.3 94.7
588 + 2.¥
B8 ¢ 9.58 34.0 9.5 85.2 ,
487 | 4.78 25.5 7.1 78.1
0787 | 2.00 25.3 7.1 71.0
0331 | 0.84
0232 0.59 21.4 6.0 65.0
0l651 042
- .Oces: Q923 11.7 3.3 61.7
& 007C: Q.77 4.3 1.2 60.5
| .oco0at! 0u05 | 8.1 2.3 58.72
I . oggs{ o7 8.3 2.3 | 55.9 o
| o | o 12.8 ; '
TOTAL ¥T RETAINED N SIEVES {}60.4 TOTAL NT RETAINED ‘N ST /ES

2 ORI i Mmem.




CONSULTING  ENGAINEERS

AGGREGATE ANALYSIS

1 SO N CINADHENCEKEE WD

Date Sample Received:

Jawample No.: 3 Project No.: 01339107

lent : Project: Wellsville, N. Y.
nple Received from:

zation:

t Pit: 4 Field Sample No.: 4 Depth: 14 ey,

18y Scurce:

nple Descripticn:

Variegated red-brown,

brown & gray, SILT and CLAY

to CLAY and SILT,

me (-) fine Gravel, little c-f Sand

sted By: Checked By: Date Finished:
JLE SAMPLZ
23.4 % Gravel
. Wet Soil & Tare gms 16.6 % Sand
Dry Scil & Tare 166, 8_Sms 60.0 % SILT & CLAY
. Water gms '
. T e 17,3 gms
Dey Soil 349.5 gms
lsture Content gms
¢ Wt. Test Sample 349.5 qms
' Wt. + %200 Washed Sample 141.1 cms
of Silts & Clays lost 208.4 gms
U.S. BUREAU OF | ik oF WT. OF
£ SSTANDARDS . SIE:VE SIE‘VE WEIGHT o RETAINED CUMUL ATIVE CUMULATIVE
. IEVE SIEVE 9 9 s
: S 12 E 512 a8 SoiL RETAINED /o RETAINED Yo PASSING
(INCHES) | (M.M)
2.00 i 50.8
1.00 ! 25.4
750 | 19.1 0 100.0
20U h-ET
78 1 987 19.6 5.6 94.4
187 l 4.786 33.7 9 A 24 8
o7er| 290 28.5 8.2 76.6
.0321 | 0.84
0222 Q.29 | 26.1 7.5 69.1
| .oiss! o4z '
I oose o025 1 136 3.9 | 65.2
W 0070 0477 4.3 1.2 | 64.0
.C041 | 0405 | 7.5 2.1 ! 61.9 |
coasl - o7 | 6.8 1.9 T 60.0 |
! | i ) I
L o | 1.9 L |
rATANL oM™ PSTANER N SIEYES P17 1 | ~oTa1 wT sewe--
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RESISTIVITY THEORY & BASIS OF USE IN FI

o]
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3
T

The following discussion is derived largely ‘e "Zarth Resistivity
Manual" by Soil Test, Inc.

All materials have the property of resistivity. Resistivity variss
depending on physical factors such as material conmposition and saturation.
Instruments capable of introducing electrical currents into the ground can
Teasura the resistivity of earthen materials at various depths. Resistivity
is related to resistance by the following equation:

© = RA/L where
p = Resgistiwvity
2
A = Cross Sectional area (L ) of the block of conductive material

being measured

[
i

length of block of material being measurad
Resistance i3 measured in ohms; resistivity is commonly measured in ohm=-ZIeetl

cr onm-cantimaters as indicatad by the above eguation. Resistivity can be

thought 2f as the raciprocal of conductivity. Rasistivity is5 commonly neasurad
Dy deilvariag an 2lsctiric currans (I) into the ground 2nd than neasiring the

The voluime of matarial througn wnhnich the currant passes 13 propcrzional

0
0
o
N

spacing ketwean aslectrondes eqials the depth measurad although ohi

coniirmed by boriag or other field verification.



For this study the basic formula for resistivity is given as:

A-spacing)
Perlactly homogenesous earth materials are genuinelv rare. Field applica-

5

tions of ra2sistivity refer to "apparent resistivity" as the resistivity measured

}oo-
9}

in the preceding egquation. Varilations in apparent rasistivity readings permit

one to distinguisn on2 tyoe of subsurface matarial from another. Apparent

5
W
o]
o
T
1
j 9
o

resistivicy is 2ss32ntially a weightad average of all the diffs
tivities in the volume of earth measured.
For most 23rcth natarial, the resistivity decreases with iacresasing watar
content or ilncreasing salinity; that is, thev become more conductiva., Dense
cedrock or other non-norous matarials ordinarily =xhibit high resistivity
\
-values. Some porous but unsaturated matsrials, such as a dry sand, will =xhibir

moderat2ly high resistivity wvalues. EZven saturated clean sands zand graval

contarning low éissolveld solids {sal-s) can axhibit moderatalv nigh rasistivisy,

table) <rhen clz2an s3anls and gravels theyv, ora2diczably, axnidbit lower ra2sistivizyv.

50ils in wallevs whara fin2-grained sediments can accumelate in molst environ-
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Resistivity can be correlatad with various na

of ohm-Ia2et. Clean gravels range

onm—-£fast, Most soils,

Tlectrolyte concentration in

the zone of saturation resulting in lower resistivity.

lals.
on several
from several
are moist,

since thev

, hava lower resistivities

For

s

ense rocHs,

[o

ral =2ns of thousands
hundred to several thousand
and contain clays with net ionic
in the rang=s of 29 to 200 ohm-feet.

ground water increases conductivities within

In order to utilize

leachat2 salts, “her= must be rather significant contrasts in

resistance of uncontaminated zones surrounding
can be seen from the preceding discussion that

ranges in resistivity values,

resistivity sguipment in the detection of ground-watar contamination from

the conductance/

tne contaminated ar=a. I=
2ar=hen materials exhibis w~ide

essantial to detzarmin= the

resistive properties of the background materials oprior to interpreting the

L
[
[97)
£
} =
o r
n
in
n
T
)
[47)
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v

r=2late to ceontamination of ground



SPECIFIC CONDUCTIVITY SURVEY
FIELD RESULTS

STATION NUMBER TEMP. °C READ ING
umhos/cm

c-1 12 40
Cc-2 12 ' 40
Cc-3 12 40
Cc-4 11 500
C-5 10 260
c-6 14 6000
c=7 12 900
c-8 11 53
c-9 11 600
c-10 13 4500
c-11 11 600
c-12 9 40
C-13 12 4150
C-14 11 600
Cc-15 12 1020
C-16 15 280
c-17 12 1000
Cc-13 11 60
Cc-19 12 68
C-20 11 410
Cc-21 12 410
C=22 12 400
Cc-23 13 230

C-24 13 35



WEHRAN
ENVIRONMENTAL
LABORATORY

Middletown, New York

LABORATORY REPORT

_:nemj e lle e
Sample No. 7L ET

Sample Type / Quantity

Date, Time Sampled
C'] /'0 ey

/

‘///_’//o-,}bf ( #Zcra porsrcc i)

v TOZ /T -_.lﬁ’f‘__w&g__-

Job No. e/ /¢ 7

TET ST/

Sample Source

Analysis Requested _LECLF(C Com DN CTHARCLE
Sampler D. Kfsw)/‘f(/
Analyst a L ApK
ANALYTICAL DATA
PHYSICAL AND CHEMICAL
Acidity Nitrogen, Ammonia Silica
Alkalinity | Nitrogen, Kjeldahl | (Sulfate
Appearance wI\ii”troqen, Organic Sulfite
8.0.0.5 Nitrogen, Nitrate Surfactants (MBAS)
Bromide | Nitrogen, Nitrite ] Tannin & Lignin
Carbon Dioxide é)dor i Temperature
Chloride Oil & Grease Total Organic Carbon
Chlorine, Free Oxygen, Dissolved Turbidity
Chlorine, Tot. Res. pH LXol;nile Acids
1C.0.D. Phenols
Color }_Pposphate, Ortho
g (25°C Phosphate, Total
«Cond. Sp. (2 ) /9 osphate, Tota
Cyanide
Fluoride
-[Hardness, Total
SOLIDS BACTERIOLOGICAL
Total Total Coliform Per 100 ML. |
Volatile Total Fecal Coliform - Per 100 M L.
Fixed Total Fecal Streptococci Per 100 ML,
Tota! Suspended Standard Plate Count {35°C) Per ML.
Fixed Suspended L | _
Total Dissolved
Voiatile Dissolved -
Fixed Dissolved
Settleable [
METALS
P\luminum | 1 %Oﬁ1iﬂ!‘éj, Total ! Nicke! B
Antimony Cobalt ] Potassium
Arsenic [Copper %um
Barium 1 lron ) Siticon
Beryllium i E Leed L Silver
Bismuth Y Lithium Sodium
Boron | [Magnesiom ] [Tin
Cadmium Manganese Titanium
Calcium Mercury Vanadium
Chromium, Hex. Molybhdenum Zinc
“PAdditional Data / Remarks:®
NOTES: 1. All Results in Milligrams/Liter o

Unless Otherwise Noted.

2. Sample Stored at 0° to 4°C.
and Chemicallyv Precervpd ac

Eugene P. Cocozza, Laboratory Director
10 s



WEHRAN
ENVIRONMENTAL
LABORATORY

Middletown, New York
LABORATORY REPORT

llient L /¢ (e 2'/é// @92 (Mt  Rrrmarec gy )

Job No. €1 P27,¢ 7

Sample No. 2 9¢ ¢ 9 Dat‘e/, Time Sampled

Sample Type'/ Quantity S PASK Lt g [ree N S
Sample Source T st £, 2

Analysis Requested L, e D),

Sampler N LAY

Analyst WAVEER Ry (.8

ANALYTICAL DATA
PHYSICAL AND CHEMICAL

Acidity Nitrogen, Ammonia ] Silica

Atkalinity Nitrogen, Kjeldahl Sultate

Appearance Nitrogen, Orqanic Sulfite

B.0.D.s 1 - Nitrogen, Nitrate Surfactants (MBAS)
Bromide | | Nitrogen, Nitrite Tannin & Lignin
Carbon Dioxide Qdor Temperature
Chloride QOil & Grease Total Organic Carbon
Chlorine, Free Oxvygen, Dissolved Turbidity '
Chiorine, Tot. Res. pH Volatile Acids
C.0.D. (Phenols

Color rPhosphate, Ortho

_l Cond. Sp. (25°C) S& ¢ Phosphate, Total

Cyanide

Fluoride
mardness, Total

SOLIDS BACTERIOLOGICAL -

Total Total Coliform Per 100 ML.
Volatife Total Fecal Coliform Per 100 M L.

Fixed Total Fecal Streptococci Per 100 ML,

Total Suspenced ' Standard Plate Count (35°C) Per ML.

Fixed Suspended

Tortal Dissolved |

Volatile Dissolved

Fixed Dissolved

Setilesble
METALS
Aluminum Ehromium, Total - Nickel
Antimony Eobalt Potassium
{Arsemc | Eopper FSeIenium
| Barium ) K |Iron ' e Silicon
| Beryllium | Lead ) Silver
.| Bismuth = .| Lithium Sodium
Boron Magnesium ) Tin
Cadmium | Manganese Titanium
Calcium Mercury Vanadium
e I -
Chromium, Hex. | Molyhdenum J [Emc
““Additional Data / Remarks:
NOTES: 1. All Results in Milligrams/Liter 5.

Unless Otherwise Noted. .
2. Sample Stored at 0° to 4°C. _ Eugene P. Cocozza, Laboratory/Dur/i(;tor

and Chemically Preserved as /7L



e L i
ENVIRONMENTAL
LABORATORY

Middletown, New York ]
LABORATORY REPORT

Client [//’//{w'/é’ L7 //’3’“?’ /Z'/;’.(,:”.-a L SEAT o7 )

¥ Sample No._ 29 2 < Date, Time Sampled Job No. ¢ 2229/ 7
Sample Type / Quantity C o e v d) oy g [ e m(}
Sample Sourze P S v S
Analysis Requested ASE, CoO -
Sampler D i 2 em/ec
Analyst T comer

ANALYTICAL DATA
PHYSICAL AND CHEMICAL

Acidity Nitrogen, Ammonia J Silica
Alkalinity Nitrogen, Kjeidah! | Sulfate
Appearance Nitrogen, Organic J Sulfite
B8.0.D.5 Nitrogen, Nitrate Surfactants (MBAS)
[Bromide J Nitrogen, Nitrite Tannin & Lignin
Carhon Dioxide j Odor Temperaturea
Chloride J Oil & Grease Total Organic Carbon
Chlorine, Free Oxygen, Dissolved : Turbidity
Chiorine, Tot. Res. pH ] Volatile Acids
C&: D Phenols
Colcr Phosphate, Ortho
+Cond. Sp. (25°C) /30 Phosphate, Total |
Cvanice 1
Fluoride
W | Hardness, Toual
SOLIDS BACTERIOLOGICAL
Total H Total Coliform Per 100 ML. |
Velatile Total | Facal Cofiform Per 100 ML, B
Fixad Toral Fecal Strentococci Par 100 ML,
| Total Suspenced Standard Plate Count {35 C) Per ML, i
| Fixad Suscendad
Total Dissolvad
Volauie Dissolvad
Fixed Dissolved |
Settleable !
METALS
[Aluminum [Chromium, Total | [Nicka
[ Antimony : | Cobalt X Potassium ]
Weemc Copger | (Selenium |
{Barium jron J |Silicen ]
[Beryilium Lead 1 [Silver
ismuth Lithium | ISodium
(Borcn Magnesium (Tin
admium Manganesz | [Titanium
Caicium [Mercury : 1Vanadium
Chromium, Hex, I IMoiyodenum [Zinc )

W Additiconal Data / Remarks:

MOTES: 1. All Results in Miltigrams/Liter =
Unizss Otherwise Noted. :
Eugaene P. Cocozza, Lakorztocy Director

2. Sampie Stored 31 0” o0 4° C. RS
and Chemically Praserved as NS i
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RECRA RESEARCH/WEHRAN ENGINEERING
WATER LEVEL READINGS

9 - 26 - 79
LOCATION DEPTH BELOW TOP OF CASING IN FEET
TH-1 30.08
TH-2 7.75
TW-3 20.42
TH-4 : ' 30.17
TH-5 12.83
TH-6 19.08

10 ~ 19 - 79

TE-]1 10.83
TP=-2 8.00
TP-3 DRY TO 21.67
TP~4 DRY TO 20.42
TP-5 3.53

TP-56 DRY TO 15.53
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