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APPENDIX A - FIELD METHODS

This Appendix includes a discussion of field methods employed during
the Hydrogeologic Assessment of the Allied Waste Beds. Field activities
included a site reconnaissance; electrical resistivity and seismic refraction
surveys; soil borings; monitoring well installations; well development; in-situ
hydraulic conductivity analyses; ground-water quality sampling; stream flow
measurements; and surface water quality sampiing.

Detailed field methodologies employed during this assessment were
included as part of the Blasiand & Bouck Engineers, P.C., "Work Plan,
Hydrogeologic Assessment of the Allied Waste Beds in the Syracuse Area",
March 1987. Items not discussed in the Work Plan are discussed below, as
well as a review of all methodologies employed during the actual assessment.
Methodologies employed during the Site Reconnaissance were discussed

previously in Volume 1, Section 4.2,
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A.1 Resistivity Survey

An earth resistivity survey was initiated in the early part of the Waste
Bed Investigation to determine its practicality for delineating the vertical and
areal extent of brine plumes associated with Waste Beds 9-15. Because of the
heterogeneity of the geologic and the hydrogeoiogic conditions adjacent to the
waste beds, the resistivity survey proved to be less useful than originally
anticipated. Resistivity is a very useful tool for defining the subsurface
geology in areas where the geology is relatively uniform and the data
evaluation is limited to no more than three or four rock units. During the
analysis of the data, it became apparent that it was going to be difficult to
isolate variations in resistivity due to high saline conditions and from
variations due to the nature of the subsurface material. The usefuiness of
the resistivity became more apparent as the resistivity data was correlated
with data from soil borings, monitoring wells and excavations around the
waste bed. It became clear that in some areas very low resistivity values
were correlated with high concentrations of total dissolved solids, but a linear
relationship between resistivity and total dissolved solids or chloride

concentrations could not be established.

A.1.1 General

A resistivity survey consists of passing an electrical current
between two points (electrodes) through the earth and measuring the
potential difference created as the current passes through the earth
materials. The resistance of the material is calculated by using Ohm's
Law, R = V/I; where: R = resistance; V = potential drop; and | =
current induced. In general, the measured value from a resistivity

survey is apparent resistivity. In shallow surveys where penetration of
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the current is through a homogeneous material, the apparent resistivity
would be equivalent to the actual resistivity. [m most cases which
invoive penetration of saturated and unsaturated materiais and layered
earth materials, a series of computations or graphical analyses are
necessary to change apparent resistivity to actual resistivity.

The resistivity of a material increases with an increase in properties
such as porosity or sand and gravel content. The resistivity decreases
with an increase in water content or salinity. Some typical values for

some materials which may be encountered in this survey are listed below

(from Telford, 1982).

Resistivity Range Resistivity Range

Rock Type (Ohm-m) (Ohm-ft)
Alluvium and sands 10-800 3-244
Maris 3~70 .9-21
Clays 1-100 .3-30
Unconsolidated wet clay 20 6
Consolidated shales 20-2000 6-610
Natural waters 1-100 .3-30
Saline waters, 3 percent .15 .05

Saline waters, 20 percent .05 .015

A.1.2 Survey Methodology

The survey "array' or layout refers to the relative positions of the
current and potential electrodes. There are several arrays which can be
utilized for electrical resistivity surveys. The Wenner array was chosen as
the most appropriate for the survey (Figure B-1).

The Wenner array uses uniformly spaced electrodes to measure
apparent resistivity. The apparent resistivity using this array is
calculated by the following formula (following Ohm's Law):

P a=2a_\_/

Where: /Ja = apparent resistivity; a = electrode spacing; V/I| = the

instrument reading.
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The survey combined profiling and sounding methodologies. By
obtaining resistivity measurements along a traverse using the same
electrode spacing at several stations, a horizontal profile is created.
This method can be used to delineate the lateral extent of a contaminant
plume. When several electrode spacings ("a" spacings) are used at one
station, a depth sounding is formed. This is because as the probe
spacing increases, so does the depth of penetration of the electrical
current. The sounding method can be used to delineate the vertical
variation in subsurface materials inciuding water quality variations.

Earth resistivity was measured along nine lines in the Waste Bed
9-15 area; the lines were numbered 1 through 9 and are shown on
Figure 7. At most of the numbered lines several stations were
established and for these stations an alphabetic designation was
assigned. At each station, the resistivity was measured for four "a"
spacing (20, 40, 80 and 160 feet). For example, at line 1 there were
three stations (la, 1b, and 1c) and at each station four resistivity
measurements were made.

The raw and corrected data for each station is presented in Table
B-1. The raw data (apparent resistivity) was recorded in a field
notebook at the time the information was collected. The corrected data

(corrected apparent resistivity) was computed in the office.

A.1.3 Daté Reduction

The computer program used to reduce the resistivity data results in
three values for resistivity. These values are apparent resistivity, fully

corrected apparent resistivity and partially corrected apparent resistivity.



Apparent resistivity is the true earth resistivity of a material only
when one is considering a homogeneous situation. Based upon the
available soil boring, well and pit excavation data in the Waste Bed area,
the subsurface materials are not homogeneous; therefore, some sort of
correction factor is needed to evaluate the resistivity data. The
computer program assumes a two-layer case for adjusting the apparent
resistivity. The full correction value of resistivity is the better value to
use in an evaluation when a high electrical resistance material is
encountered at depth. When low resistance materials occur at depth a
full correction of the data may overcompensate, so the partially corrected
apparent resistivity value is the better approximation to use in this
case. The partially corrected apparent resistivity values versus depth

of penetration ("a" spacing) are plotted on log-log graphs and are

included as Figures B-2 through B-10.

A.1.4 Survey Evaluation

Resistivity line 1 consisted of three stations oriented east-west and
was located south of Waste Beds 14 and 15. Resistivity line 2 consisted
of one station to the west of line 1. The resistivity values at Stations
la and 2 are very similar to one another (Table B-1 and Figures B-2
and B-3). There was a sharp increase in resistivity between the 20 and
40 foot "a" spacings, and then a sharp decrease in resistivity was
observed between the 40 and 80 foot "a" spacings. The increase in
resistivity is due to the occurrence of sands and gravels or the
occurrence of bedrock. Bedrock in this area is approximately 20 feet
below the surface and is the Vernon Shale Formation. Although clays

usually have low values of electrical resistance, shales or siltstones can
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have very high resistivity values (Telford, 1982). The subsurface
materials at Stations 1b and 1c may have been more weathered than at
Stations 1a and 2 so there would not be as sharp of a contrast between
the overburden or till and rock interface.

Resistivity line 3 consisted of two stations and is located on the
west edge of Figure 7 in the Nine Mile Creek Valley. The stations were
oriented north-south and this station was placed so as to obtain
representative background readings for the Nine Mile Creek Valley.
Stations 3a and 3b had apparent resistivity values which were very
similar to one another (Table B-1 and Figure B-4)., The subsurface
materiais in the valley at this location are not as well defined as other
areas in the valley due to the lack of boring logs available for this
location. The resistivity values at the 160 foot "a" spacing are slightly
higher than observed at other resistivity lines, but the values are
generally low, typical of a consolidated shale. The increase in
resistivity between 40 and 80 foot "a" spacings may be due to granular
overburden overlying till or bedrock. The occurrence of till overlying
bedrock is uncertain here. The decrease between 80 and 160 foot "a"
spacings could be due to natural salinity of the bedrock, but there is no
direct evidence to support this theory. The lower resistivity values
could also be due to a weathered bedrock surface.

Stations 4a and 4b were located perpendicular to one another to the
west of Waste Bed 14. The resistivity values at the two stations were
similar, therey was decrease in resistivity between the 20 and 40 foot "a"
spacings and then a general increase in resistivity with increasing
depth (Table B-1 and Figure B-5). The resistivity values between 20

and 40 feet are relatively low, which is due to the mounding of ground
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water in this area near Bed 14. The increasing resistivity with depth is
due to the occurrence of bedrock.

Resistivity line 5 was located to the east of Waste Beds 12 and 15
and consisted of 6 stations. Stations 5c, 5d and 5f were oriented
north-south, while Stations 5a, 5b and 5e were oriented east-west.
Resistivity values for Stations 5a, 5c and 5d indicate the same resistivity
trends; those being an increase in resistivity between the 20 and 40 "a"
spacings, a decrease between the 40 and 80 "a" spacings, and an
increase in resistivity between the 80 and 160 "a" spacings (Table B-1
and Figure B-6). Stations 5e and 5f show the same trends in resistivity
values; those being a decrease in resistivity between the 20 and 40 "a"
spacings, an increase between the 40 and 80 "a" spacings, and a
decrease in resistivity between the 80 and 160 "a" spacings. The
resistivity at Station 5b decreased in value with depth for all the "a"
spacings measured. The resistivity values for all the stations were
relatively low, and for the 160 foot "a" spacing the values were all
similar. Soil borings which were placed nearby for the force main to
Metro show that this area has highly variable subsurface conditions over
relatively short distances. This is substantiated by the different trends
in resistivity measured along line 5. In general, all the resistivity
.values are very low and this fact is likely due, in part, to the saline
ground-water mounding from Waste Beds 12 and 15, and in part, due to
saline ground water occurring in the Nine Mile Creek Valley.

Resistivity line 6 consisted of 1 station located in the bottom of a
gravel excavation to the west of Waste Bed 13. The depth of the
excavation was approximately 20 feet below the surrounding ground

surface. - All the resistivity values were relatively low (Table B-1 and



Figure B-7). The very low resistivity occurring at the 40 foot "a"
spacing is due to the saline ground-water leaching from Waste Bed 13.
There was a significant increase between the 40 and 80 foot "a" spacings
and a large drop in resistivity between the 80 and 160 foot "a" spacings.
The increase in resistivity between the 40 and 80 foot "a" spacings is
likely due to sands and gravels overlying till and/or bedrock. The
increase observed here is also due to the fact that the resistivity
measured for the 20 foot "a" spacing is low in comparison because of the
occurrence of the water table. The sharp decrease between the 80 and
160 foot "a" spacings could be due to either weathered bedrock or an
increase in salinity.

Six stations were measured at resistivity line 7. An extra "a"
spacing of 10 feet was measured at each of the stations. The decrease
in resistivity values between the 10 and 20 foot "a" spacings is due to
the presence of the water table (Table B-1 and Figure B-8). The
increases in resistivity between the 20 and 80 foot "a" spacings is due to
sands and gravels intermixed in the lacustrine sediments. The decrease
in resistivity between the 80 and 160 foot "a" spacings may be due to
the occurrence of weathered bedrock and the increase of salinity with
depth.

Resistivity line 8 consisted of seven stations and was located ncrth
of Waste Beds 9 and 10. The values for resistivity were similar for ali
the stations with one exception (Table B-1 and Figure B-9). At Station
8b, the resistivity increased between the 40 and 80 foot "a" spacings,
whereas the resistivity decreased for the other stations. The increase
may have been due to the occurrence of more sands and graveis than

occurred at the other stations. The resistivity values the between 80
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and 160 foot "a" spacings were very low for all the stations. There are
several wells near this resistivity line which were sampled, reflecting
saline ground-water conditions. Therefore, the low resistivity values
observed along line 8 appear to be due to the increasing salinity with
increasing depth.

Three stations were measured along resistivity line 9. This line
was located to the north of Waste Beds 12 and 13 and the Conrail tracks
and was oriented parallel to the tracks. and lies south of Nine Mile
Creek. The resistivity vaiues were generally low, but an increase in
resistivity was observed the between 40 and 160 foot "a" spacings (Table
B-1 and Figure B-10). Although ground water in the area is suspected
to be naturally brackish, the low porosity of the bedrock in this area

has caused a rise in resistivity with depth.

A.2 Boring and Well Installation Procedures

During October and November 1987, 19 borings were advanced at eight
well cluster locations and monitoring wells were installed in 16 of the
completed borings. Soil sampies were obtained during the advancement of the
deepest boring at each well ciuster location and at one additional location
where a well was not installed. Two other boreholes were not used for well
installations due to difficulties encountered during drilling.

Eight well clusters were installed at various locations around the waste
beds (Figure 8)}. In general, one deep well was screened in a permeable zone
near the bedrock and a shallow well was screened in a permeable zone below
the potentiometric surface. At Well Cluster 5, a third well was screened from
6.9 to 11.9 feet below grade in order to determine the quality of the perched

water conditions at this location. One cluster consisted of a deep well
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installed during this investigation (WB-6)}, and a second pre-existing 6-inch

steel cased shallow well located in close proximity to WB-6.

A.2.1 Soil Sampling

Eighteen of the nineteen boreholes were completed with a
truck-mounted Mobile 57 drill rig with 4-1/4 inch |.D. hollow-stem
augers. One borehole (WB-2) was advanced with a truck-mounted TH60
Cyclone drill rig using air rotary techniques. Soil samples obtained
while using the Mobile 57 drill rig were taken in accordance with ASTM
D1586-84 for split barrel sampling. A 1-3/8 inch diameter, 2 foot long
(internal dimensions) split-spoon sampler driven 24 inches with a 140
pound hammer dropped 30 inches was used throughout the sampling
program. In general, the first borehole within a cluster was sampled
continuously to the top of bedrock or to 100 feet, whichever was
encountered first. Below 100 feet and above 100 feet, at the discretion
of the on-site geologist, the sampling interval was changed to 5 foot
intervals.

Upon removal of the sampler from the borehole, the soil samples
were described by the supervising geologist. Soil sampie descriptions
were recorded in bound field books in indelible ink and included: soil
moisture, color, type and texture, length of recovery, blow counts,
drilling and sampling equipment, and miscellaneous observations. After
describing the sample, a representative portion of the sample was stored

in an 8 ounce glass jar provided by the driller.
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Boring logs developed from the field notes are inciuded in Appendix
C. Table A-1 lists complete borehole and well installation details. The
original field notes are maintained on file at the offices of Blasland ¢
Bouck Engineers, P.C.

The boring advanced with the Cyclone drill rig at well cluster WB-2
was not sampled for soils above 95 feet. Sampies obtained below 95 feet
in this boring were cuttings and, as such, are not of the quality of
split-spoon samples. The 0-95 foot interval had been sampled during the
advancement of a hollow-stem auger boring (WB-2La) previously
conducted at this cluster location, which failed to reach bedrock due to
difficult drilling conditions. The log developed for boring WB-2L
{Appendix C) is a composite log consisting of the soil information from
the auger boring above 95 feet and the air rotary cuttings below that

depth.

A.2.2 Rock Coring

At six separate drilling locations, the bedrock was cored with an
NX core barrel which provides for the retrieval of a nominal 2-1/8 inch
rock core. Five of the six cores were obtained from well clusters and
the sixth was taken from boring WB-1La. The location of WB-1L had
been a proposed well cluster location, but the boring was abandoned due
to the relatively shallow bedrock and the reiatively low permeability of
the material overlying the bedrock encountered during drilling. At
three of the eight well cluster locations, bedrock was not reached by the
rig set up for coring, therefore, no cores were obtained from these
clusters. Examination of air rotary cuttings and a change in drilling

rate were used to determine depth to bedrock at WB-2L. Depth to

A-11
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bedrock was not determined at the remaining two well cluster locations,
WB-1 and WB-B.

Five foot core runs were performed at four of the five coring
locations with core recovery varying between 2.8 and 4.5 feet. At the
fifth location where a 3.8 foot core run was performed, recovery was 2.6
feet. A description of the rock core recovered and the rate of core

cutting is provided on the subsurface logs in Appendix C.

A.2.3 Decontamination

Decontamination procedures for both drill rigs were similar. The
rigs were decontaminated with high pressure hot water spray systems
upon mobilization to the site and after each boring at a designated
decontamination area. All downhole equipment, including augers, drill
rods, tremie pipes, core barrels, auger plugs, split-spoon samplers, and
associated drilling equipment including pipe wrenches, hand-held
hammers and other equipment were decontaminated.

Split-spoon samplers were decontaminated prior to each use at the
drilling location by washing with an Alconox detergent solution and

thoroughly rinsing with tap water before the next sample.

A.2.4 Grain Size Analysis

Three to four soil samples from each of the eight well clusters were
selected for grain size analysis. The samples selected from each cluster
were either located within the screened interval or comprised of
relatively impermeable material in comparison to the overlying and
underlying deposits. The samples selected for analysis are listed in

Table D-1.

A-12
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Standard sieve analysis was conducted on all the selected samples
except those which contained only a small proportion of material coarser
than a No. 200 sieve size. Any sampie with 20 percent or greater fines
(No. 200 sieve size) had hydrometer analyses conducted on them in
addition to the sieve analysis. Grain size analysis was performed in
accordance with ASTM Du22. The grain size curves are included in

Appendix D.

A.2.5 Well Installations

Boreholes completed as described in the previous section were
utilized for the installation of ground-water monitoring wells. Once the
augers were advanced to the desired depth, a string of 2-inch I|.D.
flush-joint PVC 0.010-inch slot screen and riser were inserted into the
borehole. In general, a grade zero sand pack was then installed by
manually pouring sand into the annulus, filling the interval from below
to above the well screen. In some locations, collapsed natural materials
were used for the entire or a portion of the sand pack dependent on
local geologic conditions (Table 25).

Bentonite pellets were poured into the annulus above the sand pack
to provide a seal above the well screen pack. The bentonite pellets
were hydrated by the water present in the borehole annulus. Grout
comprised of approximately 95 percent Type |l Portland cement and 5
percent bentonite powder (dry weight) mixed with approximately 6
gallons of water per bag of cement, was used to seal the annuius around
the PVC riser to the surface. The grout was mixed into a slurry and
added to the annulus using a tremie pipe, such that water in the

annulus is displaced from the bottom upwards and a continuous grout

A-13
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seal is insured. After the grout was emplaced, a 4.2-foot long, u4-inch
I.D. steel surface casing with locking cap was installed around the PVC
riser and secured with a padlock.

At all cluster well locations, the steel protective casing was
instafled such that the protective casing for the shallower well had a
stick-up greater than the stick-up for the deeper well. This allowed
immediate differentiation of wells within a cluster based on the casing
stick-up height. After the grout in the annulus cured, sufficient grout
was added to the annulus to compensate for settlement and a cement
surface cap was placed around the protective pipe to encourage drainage
away from the completed borehole. The complete well installation details
are compiled in Table 25 and are shown on the subsurface logs in

Appendix C.

Well Development, Ground-Water and In-Situe Hydraulic Conductivity

Analyses

A.3.1 Weill Development

The sixteen monitoring wells installed during the hydrogeologic
investigation were developed during November 12-25, 1987 by Blasland &
Bouck personnel. The wells were developed to remove fine grazined soils
from and around the weil pack to promote a hydrologic ‘interconnection
between the aquifer and the well. Two methods of well development
were used at the site: air-lift and bailing.

The air-lift method involved the use of a double coaxial tubing and
foot valve setup powered by compressed air. The inner coaxial tube was

a one-half inch diameter PVC hose, with slots cut into the bottom two

A-14



foot section which was inserted into the outer coaxial one-inch diameter
PVC hose. A foot valve attached to the outer one-inch diameter hose
allowed water to enter the annulus between the one-inch and one-half
inch diameter hoses. The upper end of the one-half inch diameter hose
was attached to a 60 cubic feet per minute air compressor which was
used to force air down into the hose and out through the siots cut in
the bottom. As a result, the air under pressure forced the water in the
annulus between the two coaxial tubes up through the annulus to the
surface. The foot valve prevented backfiow of water or air into the well
itself.

As the water was being pushed upwards, the tubing was raised and
lowered inside of the well such that the foot valve acted like a surge
block. In this manner, water is forced out into the formation, then
pulled back into the well in an attempt to draw fine sediment from the
sand pack into the well, where it could be pumped out. The deeper
wells were generally developed by this method, as is shown in Table
A-1.

Development by bailing involved removing water from the well using
a two-inch diameter stainless steel bottom-loading bailer attached to a
length of new polypropylene rope. The bailer was raised and lowered in
a surging motion in an attempt to pull fine sediment out of the sand
pack into the well bore, where it was removed by bailing. In general,
the shallower wells were developed in this manner, as indicated in Table
A-1.

All of the wells were initially very turbid due to suspended fines in
the well. Each well was developed until there was no further noticeable

decrease in the suspended load with continued development. If this
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analytical sample was taken after the well recharged enough to obtain a
sample. The deep wells were purged with a stainless steel top-loading
bailer and a stainless steel bottom-icading bailer was used to purge the
shallow wells. The last approximately one-half to one well volume of
water was removed from the deep wells using the bottom-ioading stainless
steel bailer, which was subsequently used to obtain the analytical
sample.

Two of the five pre-existing wells, DW-101 and MS-104.1, are
located on property in the vicinity of the Crucible Steel, Inc., Solid
Waste Management Facility near the State Fair parking area. These wells
were evacuated, under Blasland & Bouck supervision, by an engineering
firm which conducted the Part 366 Appiication for Crucible. Well
MS-104.1 was evacuated and sampled using a dedicated bailer. Well
DW-101 was sampled using a hand-operated pump. Blasland & Bouck
personnel controlied the samples once the sample was removed from the
well,

Three of the five previously existing wells, P-1, P-2 and Metro 1,
were evacuated using a submersible pump. At least three well volumes

were evacuated from each of the wells, then the pump was removed from

the well.

All analytical samples were obtained from wells using a stainless
steel bailer, except for wells MS-104.1 and DW-101, as discussed above.
The analyses conducted for this investigation required that three
one-pint plastic sample bottles be filled for each sample. Two bottles
were prepared with acid, one each of nitric and sulfuric acid for sample
preservation, and the third bottle contained no preservative. A one-half

gallon plastic bottle was also supplied by the lab for each sample.
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point was reached before removal of five well volumes, additional water
was removed such that all wells had a minimum of five well volumes
evacuated. In all but two cases, the wells failed to become relatively
sediment-free. Fourteen of the sixteen wells installed and developed
contained some proportion of gray-brown fines at the completion of the
development process. A list of the well volumes removed, the methods
used, and physical appearance of the water at the completion of
development is included in Table A-1.

After development of each well, the equipment used for the
development was decontaminated prior to developing the next well.
Decontamination entailed flushing the coaxial tubing and foot valve set
up thoroughly with tap water, both inside and out. Decontamination of
the bailer was accomplished by the same methods as described in Section

A.3.2 under Ground-Water Sampling. New polypropylene rope was used

for each well which was bailed.

A.3.2 Ground-Water Sampling

Ground-water sampiing was conducted from December 9-21, 1987 by
Blasland & Bouck personnel. All sixteen of the wells installed as part of
Blasland & Bouck's hydrogeologic investigation were sampled, in addition
to five previously existing wells.

The wells installed during the course of this study were evacuated
and sampled with a decontaminated stainless steel bailer attached to a
new length of polypropylene rope. With the exception of Well WB-BL, a
minimum of three well volumes were evacuated from the well prior to
obtaining a sample for analysis. During purging of WB-BL, the well

bailed dry after removing approximately two well volumes. The



Samples were obtained by carefully lowering the bailer into the well and
then pouring the sampie directly into the one-half gallon bottle and the
unpreserved pint bottle. The sample in the one-half gallon bottom was
filtered prior to acidification.

Sample filtration was performed with a Masterflex peristaltic pump
which pushed the sample through a 0.45 micron filter. Filters
manufactured by Celman Sciences (Product No. 12123, 0.45 micron filter)
and QED Environmental Systems, inc. (Product No. FF8000) were used
during this investigation dependent on availability of the filters. A new
filter was used for each sample, and filtration was accomplished by
pumping the sample from the one-half gallon plastic bottle through
silicone tubing, through the filter and directly into the sample bottle.
The silicone tubing was decontaminated prior to each filtration by
thoroughly rinsing the outside of the tubing with tap water, then
pumping approximately one-half gallon of tap water through the tubing,
followed by a thorough rinse with distilled water and pumping
approximately 1 quart of distilled water through the tubing. All sample
bottles were then placed in a cooler with ice to maintain a cool
temperature. The samples were delivered to the analytical laboratory on a
daily basis at the completion of the field day. Chain-of-custody
procedures were followed for all samples collected and are included in
Appendix F,

Sampling equipment used to evacuate and sample each of the
monitoring wells was decontaminated between sampling events. The
bailers were washed with an Alconox/water detergent solution, rinsed
with tap water, then distilled water, sprayed with methanol, and then

rinsed again with distilled water. A new length of polypropylene rope
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was used for each well. The submersible pump, hose, and power cords
used for three wells were rinsed with tap water and the pump was
inserted into a five foot long 4-inch |.D. PVC container, and at least
twenty gallons of tap water was pumped through the pump.

Specific conductance, pH and temperature were all monitored
on-site. After the laboratory bottles were filled, a bailer-full of ground
water was poured into a clean glass or plastic container and each of the
parameters were measured. The probes and thermometer used to

measure these parameters were cleaned with distilled water after each

use.

A.3.3 In-Situ Hydraulic Conductivity Analyses

In-situ hydraulic conductivity tests were performed on seven wells
during December 1987. The tests were performed by the "slug test"
method, whereby a "slug" of sufficient volume is rapidly placed into or
removed from the well causing a pertabation in the static water level.
Based on the slug's volume, it is possible to determine the theoretical
maximum water level change in the well due to the insertion or removal
of the slug. The recovery to the static level is monitored. The type

and rate of recovery is indicative of the hydraulic conductivity of the

screened interval of the tested well,

Slug tests were performed on Wells WB-2U, 4L, 5M, 5L, 6, BU and
BL. The results of the tests are given in Table 15. These tests were
performed using a length of 1-1/4 inch PVC pipe filled with cement.
Three lengths, one 5 feet long and the other two 2.5 feet long, all
which had‘ dips and rings on either end, were utilized as the siugs.

Depending on the anticipated hydraulic characteristics of the screened
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interval, an appropriate combination of siug lengths could be utilized for
each well, varying from 2.5 to 10 feet in 2.5 foot intervals. The volume
of the slugs were calculated by measuring the slug's cross-sectional area
and multiplying by the iength.

During the conduct of the slug tests, the static water level was
measured prior to placing the slug in the wells. The slug was rapidly
placed in the well and successive water level measurements made at
preselected time intervals until compliete recovery occurred. In the wells
tested for this Assessment, this usually occurred within a matter of
minutes. |f the recovery was too fast to record, the slug was removed
and another slug added to a maximum of 10 feet. This procedure was
then repeated. Once the water level stabilized to the static water level
with the appropriate length of slug in the well, the sliug was rapidly
removed. Again, the recovery of the water level to the static level was
monitored at preselected intervals. Most wells recovered very quickly,
with three recovering within 20-25 seconds and one recovering within
approximately 45 minutes.

The type and rate of the water level recovery after slug removal
was used to determine a value of the screened interval horizontal
hydraulic conductivity. This was done using a computer program by
Weyer and Horwood-Brown that wuses Hvorselv's formulae. The

determined values of hydraulic conductivity are given in Table 15.
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A.4 Surface Water Sampling and Stream Flow Measurements

A.4.1 Surface Water Sampling

Surface water sampling was conducted during the period of
December 3-8, 1987 with two additional samples taken on December 22,
1987. The sampling locations are shown in Figure 27.

All samples were taken using a 1 liter Nalgene beaker
decontaminated as outlined below. The beaker was attached to a
telescoping aluminum pole, where necessary, and lowered into the
surface water body with the opening facing upstream, where flow was
evident. The sample was poured directly into the sample bottles
provided by the laboratory from the Naigene beaker. The samples
bottles provided by the l|aboratory were described in Section A.3.2
(Ground-Water Sampling), except that no one-half gallon bottle was used
because the surface water samples were not filtered. The samples were
then placed in a cooler with ice to maintain an even, cool temperature.

After filling the sample bottles, another beaker-full of sample was
taken to obtéin measurements of pH, conductance and temperature.
These measurements were made directly in the sampling beaker.

The Nalgene beaker was decontaminated prior to each use by
scrubbing the beaker with an Alconox/tap water solution, thorough!y
rinsing the beaker with tap water followed by a distilled water rinse,
with methanol spray and a final distilled water rinse.

All information pertaining to sample color, turbidity, stream fiow,
and sampling location, in addition to sampling time and other
observation.s, were recorded in a bound field book with indelible ink, |

Chain-of-custody procedures were followed. They are included in
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Appendix F. At several locations, stream flow measurements were made

using a flow meter as described in the following section.

A.4.2 Stream Flow Measurements

Stream flow measurements were taken by Blasland & Bouck
Engineers, P.C. personnel on December 3 and 4, 1987 and March 11,
1988. Stream flow measurements, obtained by direct field measurement
and through information gathered by the US Geological Survey at stream
gaging stations, were utilized to determine the relative contribution of
major tributaries to Onondaga Lake. The flow data, combined with
chemical analytical results, allow for determination of chemica! loading to
the lake. Stream flow measurements were also obtained for selected
minor tributaries to the lake, on tributaries to Nine Mile Creek, and at
an upstream location of Nine Mile Creek in order to determine flow and
chemical loading at these locations.

The methodology used to measure stream flow is reviewed in detail
in Linsley, et. al, 1982. In summary, this method involves dividing the
total width of the stream into vertical sections such that no section
contained more than ten percent of the overall stream flow. Flow
velocity measurements were then obtained in each vertical section at
two-tenths and eight-tenths depth below the surface. The average of
these two measurements has been shown to approximate the average
velocity for the section. In shallow water, a single measurement at
six-tenths depth was taken, which under these conditions, closely

approximates the mean flow velocity.
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Velocity measurements were made using a Marsh-McBirney Model
201D Portabie Velocity Meter. The meter sensor is connected to the
meter by a 20-foot long insulated cable. The sensor was affixed to the
end of a galvanized pipe with a metal clamp which enabled the operator
to accurately place the sensor at the appropriated stream depth. The
stream velocity, in feet/second, is displayed on the meter. This value
was recorded in é bound field book in indelible ink, along with the width
and depth of the section measured. Computation of the discharge in the
vertical section is completed by averaging the flow velocities from the
two depths and mulitiplying the resultant velocity by the vertical section
depth and width to obtain discharge in cubic feet per second. The
contributions from each respective vertical section were then totalled to

obtain the total stream discharge.
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TABLE A-1

SUMMARY OF WELL DEVELOPMENT RESULTS

Development Volumes Appearance of Water Appearance of Water
Well No. Method Removed Before Development After Development
wB-1U Bailed 6 Lt. brown, high turbidity Lt. brown, high turbidity
WB-1L Bailed & Air Lifted 5 Lt. brown, high turbidity Lt. brown, high turbidity
WB-2U Bailed 6 Brown, high turbidity Lt, brown, medium turbidity
wB-2L Air Lifted 5 Brown, high turbidity Lt. brown, medium turbidity
WB-3U Bailed & Air Lifted 30 Lt. gray to brown Lt. brown, medium turbidity
WB-3L Bailed & Air Lifted 5 Lt. gray to brown, high turbidity Gray to brown, medium turbidity
WB-4U Bailed & Air Lifted 10 Gray to brown, high turbidity Lt. brown, medium turbidity
WB-4L Air Lifted 8 Gray to dk, brown, high turbidity Gray to brown, medium turbidity
WB-5U Bailed 20 Dk. gray to black Dk. gray to black
WB-5M Bailed 5 Dk, to 1t. brown Dk. to 1t. brown
WB-5L Air Lifted 6 Lt. brown, medium turbidity Lt. brown, medium turbidity N
WB-6L Bailed & Air Lifted 5 Clear Lt. brown, medium turbidity
wB-7U Bailed S Dk. brown, high turbidity Brown, high turbidity
WB-7L Bailed & Air Lifted 5 Gray to brown, high turbidity Brown, high turbidity
WB-BU Bailed 5 Clear White, translucent
WB-BL Air Lifted 5 Dk. brown Lt. brown, medium turbidity
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TABLE B-1
CARTH RESISTIVITY SURVEY DATA

ALLIED-SIGNAL INC.

Resistance Rceading Resistivity (ohm. )
Station "a" Spacing Self Potential Current Range (vhms) Falt =~ 77 77 Partial
Number (feet) {millivolts) {Volts) {(microamperes) v ward Reverse Apparent Correction Correction

1a 20 7 32 0.1 022 025 295 284 7 295
L] 045 33 0.1 0nsS 017 779 1.7x10 11,493

80 125 22 0.t 009 on 503 285 343

160 257 17 0.01 061 075 664 1,249 gusg

1b 20 028 30 0.1 033 031 L1y 383 no2
40 018 30 0.1 018 017 440 503 n78

80 028 32 0.1 016 on 679 2,012 1,123

160 061 34 0.1 008 007 754 885 833

1c 20 oou 28 0.1 029 029 36t 340 364
4o 071 30 0.1 016 017 115 507 4§70

40 00S 3n 0.1 012 01 578 b, van 427

160 on7 38 0.1 007 0o 154 1,227 993

2 20 040 32 0.1 020 020 251 229 6 251
40 025 32 0.1 025 025 628 4.8x10 5,374

80 055 32 0.1 013 012 628 628 628

160 033 33 0.1 008 007 754 1,017 503

3a 20 032 22 6.0 140 140 176 158 176
40 03y 22 0.01 086 0y3 212 291 256

:11] 132 2y 0.01 ouy ous 224 240 235

160 123 30 0.01 016 016 161 105 121

3b 20 042 34 0.1 017 017 214 191 214
4o 105 18 0.01 101 100 253 N 298

80 on7 23 0.01 056 055 279 323 307

160 034 24 0.01 020 020 201 132 151



TABLE B-1  {Cont'd.)

Resistance Reading Resistivity {ohm.ft)
Station "a" Spacing Self Potential Current Range (ohms) ) Full Partiol
Number (feet) {(millivolts) (Volts) (microamperes) Forward Rcverse Apparent Correction Corredtin
4a 20 007 28 0.01 037 035 45 53 "o
40 071 28 0.01 013 013 33 21 25
80 004 29 0.01 011 ol 55 328 107
160 006 28 0.01 008 008 80 185 122
ub 20 045 28 0.01 032 012 ho h3 LY
40 015 23 0.01 014 01y 35 29 1
80 125 20 0.001 085 085 43 59 52
160 032 18 0.001 061 061 61 134 91
5a 20 059 22 0.001 1 LR 18 13 18
40 024 20 0.001 133 130 33 o7 8
80 008 3y 0.001 070 070 35 39 37
160 030 30 0.001 042 045 4n (] 5S4
Sb 20 022 24 0.0V 082 082 103 118 103
40 040 22 0.01 031 031 78 54 61
80 085 28 0.000 116 116 58 40 ns
160 090 24 0.001 o047 ous LT} 37 uo
5c 20 005 24 0.01 011 011 (1] 12 14
40 053 22 0.0} 013 013 33 85,969 189
80 053 26 0.01 007 006 33 33 33
160 085 22 0.0t 004 004 ho 57 50
5d 20 020 30 0.01 023 023 29 25 29
40 009 28 0.01 014 015 36 55 46
80 018 28 0.01 007 008 38 39 39
160 034 21 0.0u1 ou2 on2 42 50 u?
Se 20 047 24 0.01 054 054 68 7h 68
40 003 22 0.001 228 226 517 45 49
80 028 20 0.01 01y [ R] 70 101 87
160 066 19 0.001 068 068 68 66 67



Station "a" Spacing Self Potential
Number (feet) (millivolts)

5f 20 026
40 086

80 ony

160 052

6 20 042
4o 01y

80 008

160 010

7a 10 045
20 017

40 007

80 128

160 7

7b 10 025
20 018

40 251

80 i51

160 252

7c 10 059
20 115

o 055

80 027

160 207

7d 10 158
20 136

40 104

80 064

160 218

Current
(Volts)

24
20
24
28

24
24
24
30

22
30
30
28
27

30
20
26
20
24

24
4o
36

22

TABLE B-1t  (Cont'd.)
Resistance Reading
Range {ohms )
(microamperes)  Forward™  Reverse

0.01 081 081
0.001 274 274
0.001 144 1hy
0.00 046 0né
0.001 195 193
0.001 027 027
0.00) 033 033
0.001 012 012
0.001 543 568
0.001 262 262
0.001 181 181
0.001 113 13
0.001 043 043
0.01 o oy
0.01 033 033
0.0 019 019
0.001 121 121
0.001 056 056
0.01 154 159
0.001 458 33
0.001 197 195
0.00 17z 117
0.001 016 016
0.01 126 12t
0.01 ous 045
0.01 030 030
0.01% 016 [TREN
0.001 063 063

Apparent

L

102
69
72
46

24

7
17
12

35
i3
us
57
43

53
n
UL
61
56

98
56
49
59

4o

1Y
57
75
80
63

Resistivity {ohm. 1t)

36
jo
87
8n
30

5Y
30
60
93
50

126
26
H2
79
34

93
37
130
8y
6

T Partial

Correction

102
49
76
3

2
1
120
9

1
-

98
34
iy
70
37

19
0?2
102
85
51

-t



Station
Number

Te

7f

8a

b

8¢

8d

"a" Spacing
__ (fect]

160

20
40

160

20
40

160

Self Potential
_millivalts)

114
004
112
148
243

04s
040
030
020
126

024
150
305
174

(1)
e
146
158

282
007
025
028

055
073
095
036

Cuarrent

28
20
36
22
16

TABLE B-1

Range
(microamperes)

[ — coooo

cooco

coocoCc [ — - -]

SO OoC

0
.01
.01
.00
.001

.01
.01
.001
.001
.o0ut

.01
.01
.001
.001

.01
.01

01

.00}

(Cont'd.)
Resistance Reading
(ohms)
Forward — Roeverse
190 190
035 035
024 024
174 174
050 050
110 112
022 022
191 191
143 139
062 062
119 119
048 ou8
173 173
028 028
235 215
ags ags
(He] [{I]
028 028
189 189
082 042
020 020
023 023
184 184
072 072
015 015
[AR]] 01y

Apparent

1My
Iy
60
87
50

70
28
ug
71
62

150
121
47
28

295
214
322

28

247
206
10]

23

231
181
15
14

Resistivity (ohm.ft)

- Fall

Carrection

155
7
13
199
24

98
[l
372
173
53

168
90
57

y

EL )
141
858

~
~ L
~

261
132
15

T Partial”

Correction

150
100
65

29%
161
512

237
181
52

231
106
32



Station
Number

"a" Spacing
(feet)

8¢

8f

8g

Ya

b

9¢c

20
L11]
(Y]
160

20
40
80
160

20
40
80
160

20
4o
80
160

20
4o
80
160

20

80
160

Self Potential
{millivolts)

038
145
2317
278

0
042
090
005

120
129
o
oy

066
LPa|
082
235

004
078
142
340

0ys
091
001
220

Current
(Volts)

30
26
20
25

24
30
28
24

22
26
22
24

TABLE B-1 {Cont'd.)
Resistance Reading
Range N 3
(microamperes)  Forward Reverse

0.01 126 i26
0.01 058 058
0.00% 139 119
0.001 031 o4
0.01 119 19
0.01 057 057
0.001 151 151
0.001 01y 019
0.01 103 103
0.01 050 050
0.001 125 125
0.001 015 015
0.01 013 013
0.01 003 003
0.001 017 017
0.00t 270 S
0.0 010 (IN]1]
0.001 025 025
0.001 ulé 016
0.001 015 015
0.01 oo 008
0.01 0oy ooy
0.001 016 016
0.001 012 012

Resistivity folun.ft)

Apparent

158
tuo
10
31

150
143
76
19

10
10

12

Fuil

Correction

166
130
23
]

152
136
n
3

131
21
23
2

22

2

10
T.4x10

V7
2
13
nouy

1o
10

6
31

29

158
135
36
15

150
138
43
1

129
122
34
1

16

y

10
3.80x10

L]

3
10
36

10
10

7
19

Portial
V(Zurrcc_'ti(m

24



TABLE B-1
EARTH RESISTIVITY SURVEY DATA
ALLIED-SIGNAL INC.

Resistance Reading Resistivity (ohm.ft)
Station "a" Spacing Self Potential Current Range (ohms) Full Par tial
Numter (feet) (millivolts) (Volts) (microamperes) Forward Reverse Apparent Correction Correction

la 20 247 32 0.1 022 025 295 284 7 295
40 045 33 0.1 045 017 779 1.7x10 11,493

80 125 22 0.1 009 011 503 ’ 285 343

160 257 17 0.01 061 075 684 1,249 948

1b 20 028 30 0.1 033 031 402 383 402
40 018 30 0.1 018 017 440 503 u78

80 028 32 0.1 016 on 679 2,012 1,123

160 061 34 0.1 008 007 754 885 833

1c 20 004 28 0.1 029 029 364 340 364
40 on 30 0.1 016 017 415 507 470

80 005 34 0.1 012 011 578 1,144 827

160 ou7 38 0.1 007 008 754 1,227 993

2 20 ouo 32 0.1 020 020 251 229 6 251
40 025 32 0.1 025 025 628 4.8x10 5,374

80 055 32 0.1 013 012 628 628 628

160 033 33 0.1 008 007 754 1,007 903

3a 20 032 22 0.01 140 110 176 158 176
40 034 22 0.01 086 083 212 29 256

80 132 24 0.01 ouy ous 224 240 235

160 123 30 0.01 016 016 161 105 121

b 20 042 3y 0.1 017 017 214 194 214
40 105 18 0.01 101 100 253 N 298

80 047 23 6.01 056 055 279 323 307

160 034 24 0.01 020 020 201 132 151



TABLE B-1 (Cont'd.)

Resistance Reading Resistivity {ohm.ft)
Station "a" Spacing Self Potential Current Range (ohms) ] Full Partial
Number (feet) {millivolts) (Volts) (microamperes) Forward — Reverse Apparent Correction Correction

4a 20 007 28 0.01 037 035 45 53 45
40 071 28 0.01 013 013 33 21 25

80 004 29 0.01 011 011 55 328 107

160 006 28 0.01 008 008 80 185 122

4b 20 045 28 0.01 032 032 40 43 40
uo 015 23 0.01 (L oly 35 29 31

80 125 20 0.001 085 085 43 59 32

160 032 18 0.001 061 061 61 134 91

5a 20 059 22 0. 001 141 1l i8 13 18
4o 024 20 0.001 133 130 i3 807 8

80 008 34 0.9001 070 070 35 39 37

160 030 30 0.001 042 045 uy 64 54

Sb 20 022 24 0.01 082 082 103 118 103
40 040 22 0.01 031 031 78 54 61

80 085 28 0.001 116 116 58 40 45

160 090 24 0.001 o047 048 us 37 a0

5¢C 20 005 24 0.01 011 011 4 12 14
40 053 22 0.01 013 013 i3 85,969 189

80 053 26 0.01 007 006 33 33 33

160 085 22 0.01 004 00y 4o 57 50

5d 20 020 30 0.01 023 023 29 25 29
40 009 28 0.0t 014 015 36 55 4g

80 018 28 0.01 007 008 38 39 39

160 034 [A 0.001 042 ou2 42 50 47

Se 20 ouv 24 0.01 054 054 68 74 68
40 003 22 0.001 228 226 57 45 49

80 028 20 0.01 014 014 70 101 87

160 066 19 0.001 068 068 68 66 67



TABLE B-1 (Cont'd.)

Resistance Reading Resistivity (obm.ft)
Station "a" Spacing Self Potentiai Current Range {ohms) Full Partial
Number (feet) {millivolts) (Volts) {microamperes) Forward Reverse Apparent Correction Correction

5f . 20 026 24 0.01 081 081 102 122 102
40 086 20 0.001 274 274 69 42 49

80 ouy 24 0.001 144 144 72 78 76

160 052 28 6.001 ou6 046 u6 26 3

6 20 042 24 0.001 195 193 24 25 24
40 014 24 0.001 027 027 7 1 1

80 008 24 0.001 033 033 17 82,705 120

160 010 30 0.001 012 012 12 8 9

7a 10 ous 22 0.001 543 568 35 36 35
20 017 30 0.001 262 262 33 30 31

40 007 30 0.001 181 181 u5 87 64

80 128 28 0.001 13 113 57 84 71

160 147 27 0.001 043 043 43 30 34

7b 10 025 30 0.01 o8y o8y 53 59 53
20 018 20 0.01 033 033 u 30 3y

40 251 26 0.01 019 019 48 60 55

80 151 20 0.001 m 121 61 93 78

160 252 24 0.001 056 056 56 50 52

7c 10 059 24 0.01 154 159 98 126 98
20 115 32 0.001 458 433 56 26 3y

40 055 22 0.001 197 195 49 42 4y

80 027 22 0.001 117 117 59 79 70

160 207 32 0.001 ou6 046 u6 34 37

7d 10 158 24 0.01 126 126 79 93 79
20 136 40 0.01 045 ous 57 37 42

uo 104 36 0.01 030 030 75 130 102

80 064 26 0.01 016 016 80 88 85

160 218 22 0.001 063 063 63 h6 51



TABLE B-1 (Cont'd.)

Resistance Reading Resistivity (ohm.ft])
Station “a" Spacing Self Potential Current Range (ohms) Full Partial
Number (feet) {millivolts) {Volts) (microamperes}  Forward Reverse Apparent Correction Correction
8e 20 038 30 0.01 126 126 158 166 i58
L1] 145 26 0.0t 058 058 146 130 135
80 237 2y 0.001 139 139 70 23 36
160 278 25 0.001 031 031 31 8 15
8f 20 o041 24 0.01 119 19 150 152 150
40 ou2 30 0.01 057 057 143 136 138
80 090 28 0.001 151 151 76 i 43
160 005 24 0.001 019 019 19 3 1
8g 20 120 22 0.01 103 103 129 131 129
40 129 26 0.01 050 050 126 121 122
80 om 22 0.001 125 125 63 23 34
160 014 24 0.001 015 015 i5 2 1
93 20 066 [11] 0.01 013 013 16 22 16
40 4 20 0.01 003 003 8 2 y
80 082 20 0.001 017 017 9 10 10
160 235 35 0.001 270 - 271 1.8x1029 3.8x102"
9b 20 004 32 0.0 010 010 13 17 13
40 078 20 0.001 025 025 6 2 3
80 142 24 0.001 016 016 8 13 10
160 340 18 0.001 015 015 15 h6H 36
9¢c 20 098 34 0.01 008 008 10 1o 10
uo 091 36 0.01 004 004 10 10 10
80 001 28 0.001 016 016 8 6 7

160 220 22 0.001 012 012 12 N 19




O
—— Zz © Z
N 23 | g% SUBSURFACE LOG ws-5U
> = b4 it 6-‘ pt .
Z 23 | wg
= © DESCRIPTION
Note: WB-5U was installed in a borehole located within 1
approximately 20 feet of WB-5L. The geology shown on
= this log represents what was encountered in WB-5L and =
— no samples were taken for this boring. —
— ™ /M) | Black CINDERS. N
AN N //j////’ .
. . / 7 / —
T N /_f’/(,”(/ Brown to black CINDERS with variabie amounts of gravel,
\\’///"/ g sand and silt. =
AN \‘0/«/ .
— N Y //////’/ - F _
SIS " ~
L SR (Rt {//(/j -]
— |\ -
- = N
. i ’///’/'/, .| Wet at approximately 8.5 feet. _]
. - ; PR
h— ’ {//// ‘e’ ——y
_ /’/ //u//
— — 7 —
; = | =
Brown CLAY, trace silt.) -~
—y Bottom of boring 12.5', =]
-
-
|
— I
1 -
- —
{ —
77 -
1 -
—
—
-
o
-
— N
'ATION 386.1 PROJECT _Allied-Signal Inc.
"B _10/23/87 SHEET_] of.l
- 10/23/87 ; WB-5U SLAND & cK
' =TED NO 2 ENGINEERS, P.C. .
Y KLR, CMT
A——

WB-5Mm
rithin ]
ron this
o -
—_—
vel, 7

—
e ———
sand -~
—
—
silt, 7]
d -
A
——
- BOUCK
P.C.




o > 3]
s | N Z @ 4 . Z
w 0 -
B 1 43 | 2% SUBSURFACE LOG  WB-5M
- al| = 3| = -~ 2 43 (CONT' D)
=l o ] w o '
<] = 83 = 8 W 8
I ERE © DESCRIPTION
45 W ===
N T 7]
- = *
A . =
. ~ R ¢ - —
x AT ]
0N B
— ] } .'-0' . Darx gray coarse to fine gravelly coarse to fine SAND, little
Yoo P 27| to trace silt and clay. ﬂ
55 . . ]
’:§ I —
. ! S5
w— . e ‘. 7]
I:__\A . T ‘ ~ :
~) i A
—t— . . 7
il DR -
— Bottom of boring 63.0 feet. —
5 :
i ]
-
—— .
-
L] i
i 1
-
A m
w——— i
_J
-
N _J
— ]

RFACE ELEVATION ___ 386.1

——
ATE STARTED

11/11/87

‘ ~"TE COMPLETED
—ASSIFIED BY

11/11/87

CMT

PROJECT _Allied~Signal Inc.

SHEET_2_0F_2 _
55 BLASLAND & BOUCK

NO. —uB=8M ENGINEERS, P.C.
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= 192 |5g| . | -5 |8 SUBSURFACE L0G 2:5-
- ! w W - o = C LOG i
a jal J |22 =2 = 2 4 3 (CONTD)
s 3] & og b~ > S o
ol = |2~ ©C |l e° DESCRIPTION
N —_—
— N —
- S-24 115 ] 13 N\ -
L N —
| Aszzsfoas Tu + o ] - - .
U N ] .
= 50 \\\ e —
: S5-26111 2 \\ A _T
n 1s-2718 29 )
ANIRY | Park gray coarse to fine gravelly coarse to fine SAND, little ]
I "2t ]to trace silt and clay.
28115 13z IN _ _
p— 55 . \\\ -
B 5-29 |19 | 26 \\ o 7
|— \\J \ s
| S-30 J2y J99 | . T, —
- 60 NN -
[ $-31 |14 TS \ o _
s=32. 119 |35 |~ N
_— N \ ) =
. SERK B Y2 NG P -
R
B S-34 |13 |85 :
— - AN ~—"—"|Red SILT, little coarse to fine gravel, trace clay.
: S-35 114 Soh N AN % Red and green coarse to medium SAND, trace fine gravel, silt. _
70 - -
[ s-36 112|109+ | -
| N :
S-37 12 100+ \\ o » | Gray gravelly coarse to fine SAND little silt gradational to
B \ ~NLo. gray silty coarse to fine SAND, little fine gravel,
[ by J slight stratification in some areas. -
oo | ls-38 l2.s |eae \ N -
| os-39 12 |9t N AN _
- ] - -
B R .
B s-0 18 Je2 N N} _- ]
B / s-u1 |16 |s1 N - _
B NS -
b 85 3 AN J
S-42 118 49 1 -
[ N~
- N _
—~9% [ NN - -
N s-43 |19 |su N . | -
- h\ﬁ
\

SURFACE ELEVATION

DATE STARTED 10/19/87

DATE COMPLETED
CLASSIFIED BY

10/22/87

KLR, GMT

PROJECT Allied-Signal Inc,

2 3
SHEET___.OFZ_— 5 BLASLAND & BOUCK
NO. B3 ENGINEERS, P.C. )




i

g |»>
nl Z o
b o u x .. = - Z -
o1y w |ug 2% | 83 SUBSURFACE LOG  WB:5L
= gl 2 [35|= {23 (33 (CONT'D)
e |q| = |8z E w 8
ol & |e= © DESCRIPTION
AS-us 9.5 |86 S - A . . e
— / \ \J - Gray prown to reodish brown to red siltv fine SAND stratified, -
__ 3 N — | occasional lenses with medium to fine sana grading downward to:
. b
100 | — : N \ - -
S-45 ]13 146 S N .
— |/ S ~
— N \\ _ -
- N _ _
— NN - ]
b 105 '
[ S-46_|7 101 | s - _ j
_ z X _
— . Red and green fine SAND, little silt, fine gravel, —
L 110 - ’ © ] stratified. —
- /8-47 78 - _
— - — ~
| - .
= 115 — j
B y s-48 [16 |73 — N
. I =
— -— -
=~ 120 _ T s —_——_—— = ——————— — — ——— =
- i %2 5%7) Coarse to fine GRAVEL, 1ittle silt. ]
/ S-49 |9 130 N e
| B ] = - Red SILT, little coarse to fine gravel, trace clay, TILL. ]
r —_——— —
= 125 —_— - -
B -—{s-50 6 80+ - = D
- _ - - -
|- —-——— -
= 130 - —
n ls-51 s 122+ - 4
N S | i
| ] — — | Top of rock at 134.5. i
= 135 S :’_____::_;:1 Cray fissle SHALE. =
; F5-57 ]2.5_| 200+ haXXRA———] ]
~ pfeore 17,67 17 rmn X — —— -] Interbedded dark and light gray horizontally bedded SHALE -
- 5.5 min ———— - with numerous subhorizontal to subvertical thin (typically _
i =T——=" less than 1/16 inch thick) joints filled with sum.
L 150 [ 7.5 min} —~—} T - = ) ] ayp
- 8.5 frin] T ~—"}——= —, \
B Bottom of boring 141.0'.
— -

SURFACE ELEVATION__386.0 __ | PROJECT__Al!lied-Signal Inc.

DATE STARTED .10/19/87 SHEET3 __oF_3 _
BLASLAND & BOUCK
DATE COMPLETED.__10/22/87 NO. ___WB-5L ENGINEERS, P.C.

CLASSIFIED BY KLR, GMT |




o > Q
- wn = — -
T w x A 4 <
| B 45 |23 SUBSURFACE LOG ws-6
a lal 2 13 3] = - 3 43
w = % 0z u;J 3 8 o
( —
o— ) u<7 : et © o © DESCRIPTION
] — _
| — -
| -
0 rr——
—— - S-1 12 9 L - \\1«/0,!,;',’, -z| Teoosoil over brick chips, cinders, coal chips. FILL,
- . N e Brown to redbrown varved SILT and siity CLAY gradin B
| =212 17 N S| 7| downwara to: i : ]
- | ~ — ]
s | 1S3 e 10 | -
t N ]
- }_ ls=s {20 [l [~ —= =
B s-5s [12 |12 N\ —
—— s-6 |24 7 A —— = —} Varved fine SAND, little silt and clayey SILT grading
— - = downwarag to: T
f— N = - o -
B s-7 |18 |12 : — = —
r— B = —
S5-8 18 9 N
E 15 v -—_ — ]
N -
—|_ s=9 J1s 16 KN~ \|— - -— -
L — | Gray to ourple-brown silty fine SAND, laminated.
= N N ]
R $-10 9 RN - -
- e () ) - =
- S-11 INR |7 A -
B s=12 §12 1o N0 N]T -
a— N -
L 5 s-13 [12 7 - —_
w—| S-14 |18 13 \\ \‘\\ - -
— s-15 |18 |13 | ] -~ ]
wo—— 30 : o - ]
B 516 1180 N - __
AN f —_ -
B s-17 fau 25 [N | T -
— N ; -
B NN -
5o | [smis s e o N- -
L ~N — 7
- s|s-19 |18 I8 A N - -
/ N\ N
B $-20 |2y N\ B - -
. N N F—
— >
e 4 ~ —
0 $-21 |18 |7 \ K\ - .-11
_ \‘ ‘}\\ — -
| s-22 |12 |13 ' - -
- SR .
B sole 15 N N
SURFACE ELEVATION_381.8 | progect_Allied-Signal Inc.
—
DATE STARTED __10/27/87 SHEET.! _oF_3 __ 5 BLA sou
DATE COMPLETED__10/29/87 HB-6 INEERS, PO
NO. ENGINEERS, P.C.
wme| CLASSIFIED BY_____ GMT




=] > o
w Z b4 ]
T |w x5 Z z -
2 | ENEE SUBSURFACE LOG \WB-6L
S HE N z3 [ 83
ol = |&~ © DESCRIPTION
— 71L8-25 118 so | - Cray-brown coarse to fine graveily coarse o fine SAND, |
o B little silt, slight to moderate stratification.
| /1525 |12 bh \ : . —
b— 50 N ’ ~
| S-26 |12 68 REEEN _
| $-27 118 28 R
B Ns-28 1 |19 BN . B
b— 55 Y < E .
S N n
N N -
| N J i
| / $-29 |12 19 ‘ |
- ,/1.5-30 118 15 N Gray coarse to fine SAND, little silt, fine gravel, —
\ N grading downward to: _
§-31 |19 19 i ’ -
~
— N -
-32 <~
— S 18 18 N ‘ -
— N - -—
| $-33 112 21 Y] __
L SR _
- Cls=3s 11s 115 ’ _
= 70 g DU R Gray silty medium to fine SAND, little gravel. -
| =35 17 14 L _ —
b 75 — - ——
| 5-36 |17 34 B - —
| — 7| Red silty coarse to fine SAND, little coarse to fine gravel. _+
= 80 - -
= $-37 117 76 Red coarse to fine SAND, little silt. .
— S Top of rock at 83.0',
k N = |
N = — i
p— 85 ° — -
| -38 |4 73+ +4=—=———= Black to gray weathered SHALE with 2-inch thick, subhorizontal —_
"""" ————— joint filled with green, red, gray, yellow, coarse to fire _
[ —— — sand in matrix of clay.
r ———
B = ——— J
[ %0 = — —— ALE.
B 5-39 |2 00+ — -] Creen weathered SHALE
'4{\&&\\\‘ ET——J ]
Lcore 2.8' |8 min N \\‘&\:—__—:; Green soft weathered SHALE with numerous subhorizontal _
B in SXE———] to subvertical joints filled with gypsum.
N 1.1 mig E—=——= "
SURFACE ELE VATION 381.8 PROJECT _ Allied-Signal Inc,
10/29/87 WB-OG BLASLAND & BOUCK
CLASSIFIED BY__ GMT




IR

P

|

L

- (o € &5 z |5z WB-6L

2 | I 2 -5 | g% SUBSURFACE LOG .

s |§] & [98|= | a2 | 23 (CONT'D)

s |Z| = Oz 29 w S

5 = (2= o DESCRIPTION
min \\: ——— Gray shale with frequent subhorizontal to subvertical _

— b E——41 ioint fillinas of aypsum.
| min p—
- Bottom of boring 96.7 feet. .
= 100

I I

l

DATE STARTED 10/27/87

SURFACE ELEVATION__381.8

DATE COMPLETED 10/29/87

CLASSIFIED BY__GMT

PROJECT A1'Iied-5igna] Inc.

SHEET3 OF_3 5
NO._w-6

BLASLAND & BOUCK
ENGINEERS, P.C.




g |> %)
nl = - e
T [+ 4 < =z
S T -z | 8% SUBSURFACE LOG ws-7La
w % o os| % w J S 5‘
a | = 8 2 = 8 w5
S = (== z DESCRIPTION
- -
-0 . -
/s-1 110 o Black silty CINDERS, little coarse to fine sanc, FiLL. _4
- ,
B / 5-2 |1 3 ]
— ]
- $-3 12 a
— | _
B / s-u 6 (10
- Red to brown CLAY, moist. —
/ S-5 [10 9 Occasional lenses of black organic silt. ]
L— 10 ' e
s-6 |13 [17 4
B s1s=7 111 5% Red to red-brown silty CLAY to clav with little silt. _
= ,./ Laminated occasionally with fine silty sand partings.
L- —
/) &=
I I T Y _
I .
B J1s-9 Jav |37 -
. / 5-10 |19 6 Brown CLAY interbedded with silty fine sand. .
- 20 = = — e — e e o — —— —— —
, 18-11 124 5 =———=——=- Brown varved silty fine SAND interbedded with brown CLAY —l
t — .— =1 grading downward to: .
/1S-12 |12 10 J= —- -
= / NN —————
| NN —
. s-13 |6 5 : \';E_ e
[ 23 . p———r —
B S-1s |18 Ju === ]
==
e \ e eprep——— —
B s-15 [12 |3 L= -
- 30 e -
o s=16 1z |s N .
_ 5-17 |18 6 N : 7| Brown silty fine SAND, grading downward to: -
- N — = = —
, S-18 (12 |3 N e -
s-19 |18 |10 N7
- N\ — = -
o T AN ) —
“ls-20 [vR s BN _
| ; SN
b 40 | — N - - _
. “f5-21 [13 n : \\ \‘-J Brown to gray-brown fine SAND, little silt. {
B As-22 12 o \\ . i
N P NN -
ds-23 12 [12 |\ ‘
SURFACE ELEVATION___377.5% PROJECT _Allied-Signal Inc.
DATE STARTED 11/2/87 SHEET_1_OF_3 _
BLASLAND & BOUCK
DATE COMPLETED 11/6/87 NO._B-21g ENGINEERS, P.C.
CLASSIFIED BY___GMT




d b o (&)
[7¢] Z — - -
I s x 5 z < WB‘/ L
3 ] A 25 | g% SUBSURFACE LOG 5
= |2 4 (52| =]23|¢<3 (CONT'D)
w = o 8] W - o
SAHIENE- £3 |85
wl L |z © DESCRIPTION
% N -
— \\\‘. - -
N SN ]
[ / s-24 |8 1€ N -
— 50 |- \\.  \ o -
- Jls-2s g s b
| i ’ Brown coarse to fine SAND, little fine gravel, trace siic. |
/o268 27 RN ]
_’__ / AN g
55 5-27 |18 5 -7 T 7| Brown to red-brown interbedded silty CLAY, silty coarse to
E > . —=——_1| fine SAND and fine silty SAND. n
N — —
| /15-28 |24 16 - = _
/l \  \\ — _ —
B s-29 16 |26 R
’ o “o° *
— 60 |[— ‘x\JQJ'oof,a Cray coarse to fine sandy CRAVEL, little silt to gray fine —
| /18-30 ¢ 10 SN P2 2ot gravelly coarse to fine SAND, trace silt, occasional silt _
' N ° o__fcc .| lense.
s-31 18 |16 Ll
E ) v - [o —W
. .. —9-_ -
- <] g e )
k_ 65 S-32 |18 1 g Lo ——
- @ oo’ —
/15-33 122 80 : P
— TR
| /_ Q}Q\ — —— Red silty coarse to fine SAND, little clay, fine gravei, TILL. _J
/ S-3u |14 99 m :
L_ N . - = —
70 ~—~—— —
| / s-35 |18 {115 A —
~—~_h -+ .. ] Gray-brown gravelly coarse to fine SAND, little silt. _
B /|s-36_|18 |91 P i
— ~— | o ——
SR
E 75 / 5-37 [12 106 Sl _
,ﬁ‘—/ cp - A.,
= L p. ¢ I
S- 5Q- A
N TN P I R N
| 5-39 |6 57+ w _ | = = —|Red silty coarse to fine SAND, little fine gravel, TILL. T
80 ' —
7 T lsman I3 50+ D _
— 35 . —
- S-41 |6 5+ — = _
%90 =s-42 |6 71+ - ]
- o -
SURFACE ELEVATION__377:5¢ | proygct _Allied-Signal inc.
DATE STARTED __11/2/87 SHEET_Z.0F__3
T M WB-71 BLASLAND & BOUCK
DATE COMPLETED NO. ___Wo-/L2 ENGINEERS, P.C. .
CLASSIFIED BY_GMT
4




g |»
o < o -~ z © =z
I [w » WB-
= |ul = |E3 .3 | 23 SUBSURFACE LOG B-7La
e lal = |22 = - > - = (CONT D)
w |=]l a |90 W o =
HHEREY 3 | 88
ol < |&= © DESCRIPTION
- —1S5-43 [ 100+ . _
—~— _—— -
— S~ ’ ]
- /M - . ]
oo 100 |— A~ " - —
| || s-44 g Q18+l ) _
: \x'{’\\ ] Top of rock at 103 feet. -
_ \ \\E;T’_—: _
N —— — ] -
— 105 S-45 Q e~ —— L.
[ t- —— 4 Green fissile weathered SHALE.
L_ 3.85'111mn [~ — ——] Red gradational downward to green very weathered to ]
| S min —_———] moderately weathered SHALE some subhorizontal to
- ;(\ [— ——— —} subvertical joints, joint surfaces are occasionally 7
- Zoi ;QQ ————] stained with iron oxide. —
- N -
- 10 min[ = E T = -
B Bottom of boring 112.4 feet. _
- -
el J
o -
= -~
- -
— 1
" _
- -
[ “
| -
N ]
- :
B i
= —

SURFACE ELEVATION___ 377.5:
DATE STARTED ___11/2/87
DATE COMPLETED

PROJECT _ A'lHed-Signa] Inc.

CLASSIFIED BY_CMT

ENGINEERS, P.C.

3 3
SHEET—OF 5 BLASLAND & BOUCK
NO. 48702 5 :




S |
w|l = o
z w Tn z ® Z
AR R SUBSURFACE LOG ws-7u
w [l o |93 w4 3 =2
(8] o e}
e a) 2 w2 5 w5
al = % o DESCRIPTION
— Note: WB-7U was installed in a borehole locateg within
approximately 20 feet of WB-7La. The geology shown on this ]
— — log represents what was encountered in WB-7La and —
b— no samples were taken for this boring. —
™ 0 : - A - -
n A Yo Black silty CINDERS, littie coarse to fine sang, FiLL. ]
N ST
| _ NN ) (S TaTne __j
- ) (//f',/','./ ”
Vi N
~ V7
E \ ; \ny/y/’,/‘//,‘ _1
_ \\\ \\W IR
- > : '/'/z//v /, e
e ' / AV
G \ (////( ; —
| N ) Red to brown CLAY, moist. -
N Occasional lenses of black organic silt.
- . —
10 \\ \\ —
- \ | :
~ N Red to red-brown silty CLAY to clay with 1ictle silt.
- « Laminated occasionally with fine silty sand partings. 7]
N
r— 15 1 -
u NE -
- -
- N -
| ' Brown CLAY interbedded with silty fine sand, —
- 20 N == ]
n N = Brown silty fine SAND interbedded with brown CLAY - VARVES -
L_ \ ~NElE grading downward to: ]
===
— = .
- NN S
\\\w=——= -1
— 25 | -
B \ \ = = = |
— N\, \\WﬁEEEEEEE —
- L N\Ee== -
= 30 N \;;_——;__::: 1
= : T
N - — . . .
. . . Brown silty fine SAND, grading downward to:
- N St b
n NN ]
- N T T ]
= 40 \\‘ \ - -
- : \ - Brown to gray-brown fine SAND, little silt.
AN .
INE -
— 45 NN -

DATE STARTED

SURFACE ELEVATION___377.5

11/10/87

CLASSIFIED 8Y

DATE COMPLETED___11/10/87

NO.

PROJECT _Allied-Signal inc.
SHEET1 _OF_ 2

CMT

5 BLASLAND & BOUCK
e 7>

ENGINEERS, P.C.




(=} > o
wy z =
= 15| o |8g|, | 2F | 82 SUBSURFACE LOG M8 7Y
& 3] 5 [g2 x5 [ 23 ‘
w = ] ©
sl 3 | o DESCRIPTION

IS S ]
5o = i
— S ~
| _ Brown coarse to fine SAND, little fine gravel, trace sil:. ]
B Jom =
r’ Bottom of boring 33.3'. N
= 55 —J
- ]
[ Z
— —]
r— -
o n
- ]
p— -
b— —
L 4
- -]
— —
L -
| —
- -
. -
- —
— —
- .
|

B

SURFACE ELE VATION 377.5
DATE STARTED __11/10/87

DATE COMPLETED___11/10/87

CLASSIFIED gY__GMT

PROJECT _Allied-Signal inc.

SHEET_2 OF_2__
NO. _WB=-200 __

7

BLASLAND & BOUCK
ENGINEERS, P.C.




o > o
wl = — =2
T fw x5 =z Z
2 | VR 4% | 8% SUBSURFACE LOG ws-7L
o =
w s| a o o z w 8 -
e 1« = |82 9 w S
o = |&= ° | e DESCRIPTION
L Note: WB-7L was instaliea in a porenole jocatea within —
approximately 20 feet of WB-7La. The geology snown on this
— log represents what was encountered in WB-7La. No samples ]
— ’r— were taken for this boring. —
e O
Black silty CINDERS, 'ittle coarse to fine sana, rlLL. _
e 5 . -
— \,\‘ -
| g Red to brown CLAY, moist, -
N Occasional lenses of black organic silt. -]
|
p— A —
10 N ]
— i
B ‘ Red to red-brown silty CLAY to clay with little silt. _
r Laminated occasionally with fine silty sand partings.
— \J e
— 15 AN o
N | -
- 8 1
| T Brown CLAY interbedded with silty fine sand. -
N —— e e -
20 o T ‘
— N fF=—=——=—oo Brown varved siltxz fine SAND interbedded with brown CLAY -~
\J N\ —] grading downward to: o
| ‘ — .
N —
— o= ]
- 50 N i .
— | N —_ = ]
L I R Brown silty fine SAND, grading downward to: -
¢ . .
N N — — — -
AN I M-
[— 35 N N ) - =
- i —_— - = -
B REENE _
| RN
~ AN
L ST Brown to gray-brown fine SAND, little silt. -
— \\1 N
- VRN B ]
\{ ’\\ . _

DATE STARTED __11/6/87

SURFACE ELEVATION_377-5

DATE COMPLETED 11/9/87

CLASSIFIED BY__GMI

PROJECT __Allied-Signal Inc.

1 2
SHEET_L_OF 2 _ 55 BLASLAND & BOUCK
NO._UB-7L . .

ENGINEERS, P.C.




S |>
w Z —~ (5
= | = |w T o Z o 2 WB-7L
N | I IR -z | 8% SUBSURFACE LOG (CONT'D)
w || a |25]1% | w= | 32 D
5 13| 2 (8¢ =3 | 58
- ol & |~ © DESCRIPTION
_— o
S \\1 :\
- r ——
o .. \\‘ N |
—— N . ,‘ —
= 50 N —
— " :
| ' Brown coarse to fine SAND, little fine gravei, trace silt. _
o B N ki\
55 N — T 7| Brown to red-brown interpedded silty CLAY, siity coarse to
i N —=-—_1 fine SAND and fine silty SAND. -
- — = d
| R .
a— BN e
— NN |
b 60 AN »\ SQ;:Jo_:O Gray coarse to fine sanoy CRAVEL, little silt to gray fine —
B— .~ PeCev X gravelly coarse to fine SAND, trace silt, occasional silt
| T To -
N 399;';- lense.
- ) -
s N —
S N | N g ) > p—
L \\ BN 5 ‘— < | ‘ .
_—L- N i \ =~ — —]Red silty coarse to fine SAND, little clay, fine gravel, TILL. _
i
_ A —
TN
- 7 SEE -
- . - N EN -
L_ O L' -V Gray-brown gravelly coarse to fine SAND, little silt.
N - -1
- T : ]
1 _:—__TJH; B . -
t75 N____"v -
B B o b 2. =
i_ | sieing — — —|Red silty coarse to fine SAND, little fine gravel, TILL.
- 80 Bottom of boring 79 feet. -
T_ _
= -
= -
T _J
85 -
T )
T.'90 —
- -
T -
¥

JURFACE ELEVATION__377.5 __

ATE STARTED 1

/6/87

DATE COMPLETED

11/9/87

‘LASSIFIED BY_GMT

i

PROJECT Allied-Signal Inc.

SHEET_Z_oF _2_
NO.

WB-7L

G7

BLASLAND & BOUCK
ENGINEERS, P.C.




DEPTH
SAMPLES
SAMPLE NO.

RECOVERY
INCHE S

WELL
COLUMN

SUBSURFACE LOG ws-su

GEOLOGIC
COLUMN

DESCRIPTION

Note: WB-BU was installeg in a borehole locatea within

— approximately 20 feet of WB-BL. The geology snown on tnis

log represents what was encounterea in WB-BL ana no sampies
were taken for this boring.
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T
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T T

]

il
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L]
S
\\.
\
NS

Road bed gravel.

— —— — - — . an  o—— — — e ———t - w— —— ———  — —— ——

White SOLVAY WASTE occasional dark lenses.
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. /L//Azr/r,/

N
N P97
, /f44/’9/

J
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o~
Q
Y

s

s
N
\

N\

A

I R A

T

M

1

R

{

[

Bottom of boring 24.3 feet.
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DATE STARTED

Nov.

20,

SURFACE ELEVATION_382.3

1987

PROJECT _Allied-Sianal inc.

CLASSIFIED BY

DATE COMPLETED Nov. 20,

1987

KLR

ENGINEERS, P.C.

SHEET1 _OF1__ “%7 BLASLAND & BOUCK
NO. —__WB-BU




S | o
— wn 2 P =
< w &= z Zz
=18 5 |SE| . | 2E | e SUBSURFACE LOG  ws-sL
w |5l & |os| ® w ) a
12l £ |82 3 W
— ol T e © DESCRIPTION
— —
-
_r ]
oo
-— , Road bed gravel. |
- j’ —
— | — Co White SOLVAY WASTE occasional dark lenses. —
pe 5 .
B -1 15 1 N : ]
|- -
- As-2 L2 12 Tare |
NI //, - 'l '/
p— /", s ]
w— Yo —
=15 N S
As- 26 17 SN (A ~
e~ / AN ]
- N o ]
: /,,’/; //I// -
— A ’ .
= 20 N ‘{f/, . —
" /, -4 24 1 . /'/
- . 77 .
| S -
- \ / D -
hand 58 ' g, s -
N e
b= 25 Y PRI —-—
| S-5 lau |1 N A .
| ' — —
1s-6 |24 1 . Green MARL with shells.
L ; . -
- e 7 .
,..-—30 N N DR ® —
s-7 Jas |1 : .,
_ As-g Jov 1|\ A _
r- // S-Bi ' —t . -
/15-9 |24 9 AN e -
=35 ~ - | park gray SILT, little dark gray and black fine sand.
— Is-10]es o7 N B -
N S-10a \\ i -
L s-11112 119 I~ |- ]
=40 A \ — = —
I__ s-12118 |5 N Bl -
- AN Bl -
: Ps-13]as |16 N Rt
Tt ﬁ
S-14 | 24 14 N]— — —

SURFACE ELEVATION_382.2

PROJECT __ Allied-Signal Inc,

"[DATE STARTED _11/18/87
DATE COMPLETED

CLASSIFIED BY

11/19/87

KLR

SHEET] __oF 2 _
€ WB?BL BLASLAND & BOUCK
NO..._WB-BL _ ENGINEERS, P.C.

]



ol 2 |5 z | a5z WB-BL
— T lw 5 < © -
= |yl 2 |53 -% | g% SUBSURFACE LOG .
o 12l 7 |135] = o3 23 (CONTD)
s |g| 2 lgz2 29 | wg
- © DESCRIPTION
— (2]
— ’ . - Dark gray: SILT occasional thin clay lenses, one fine _J
- 5-15 { 24 1 b ——=——] sand lens. _
~
— N T -
| S-16 115 5 N N i _]
= > M Ee===
>0 S-17 116 WOR . “f=—==== Dark gray fine sanoy CLAY, little silt, occasional fine _
— , N b sand lens. '
— A -
| S-18 |18 2 R — ]
_'I— § - : 3 H 3
5-19 24 2 ' Fine to medium SAND little clav.y
=55 \\ \ Dark gray CLAY, =
l . -
| 5-20 J24 13 . ~
— N e e Y
| 15=-21 24 WOH k. gray varved CLAY and SILT gradational to: -
- 60 ~
- Ms-22 1as 12 ™ -_]
/
— -
— S5-23 | 24 3 |
I 65 JI18=-24 | 24 3 . > -
\\ —
— S B L ==———{8rown varved CLAY, little silt. -
—}_ . = ]
| s Bo26 | on 2 N _
-I: -27 118 2 N ~
_ =28 124 2 )
“p-29 |18 2 g
- 4 7 N —
// =30 |24 3 X _
F ' -
_ /P31 12 20 o _
80 ’ -
. e i i i 1. TILL.
-T: // .25 |18 g — Red medium to fine sandy CLAY, little grave LL _
= N -
. J— _
5-33 §12 Sh+ — _
l ) Na— -
85 —
' Bottom of boring 85.4 feet. :
T :
'F -
1

JRFACE ELEVATION _382:2
11/18/87

TE STARTED
DATE COMPLETED

11/19/87

-ASSIFIED B8Y KLR

PROJECT __Allied-Signal Inc,

2 2
SHEET £ _OF < _ 5 BLASLAND & BOUCK
NO. __WB-BL ENGINEERS, P.C. .




APPENDIX D
CRAIN SIZE ANALYSIS




GRAIN SIZE ANALYSIS SAMPLES'

Sample 2 Report
Well Number(s) Analysis Number
wB-1L S2 P,H ]
S12, S13 S,H 2
S19b, S20 S,H 3
S22, S23 S 20
wB-2L S19 S,H 4
S31, S32 S,H 5
S35, S36 S 21
WB-3L S11 P,H 6
S19 S,H 7
S33 P,H 8
WB-4L S17, S18 S,H 9
S26, S27 S,H 10
S40 S,H 11
wB-5L S5 S 22
S10 P,H 12
S30, S31 S 23
Sus P,H 13
WB-6L S2 P.H 14
S27 S,H 15
S36 S 24
WB-7L S26 S 25
S34 S.H 16
S36, S37 S 26
wB-8L sS4 P.H 17
S20 P,H 18
S32 S,H 19

Refer to following page for the depth intervals of the samples and a
summary of the grain size distribution.

S: Sieve Analysis
P: Prewash
H: Hydrometer Analysis



| ] | i i | d owed o 2 | | | | | |

F}£5g°¥'n§\e Laboratory Testing File #131.02 #2

Sieve Analysis ASTM DrYz2

Sieve Size -~ Peccent Fassing Sieve
| sample Uepth
Boring # # in Feet| 2" 1" ] 374" | 4" 3/8" | #4 #10 | #30 | #40 | #60 | #100]#200
11(1) S-2 5-7 - - - - |- 1-- |-- hoo |-- -~ |99.3
. 37-39
i S-1285-13 40-42 | 100 |85.3| 85.3{83.6| 81.5| 70.0]50.8] 36.3| 33.9] 30.6| 28.4]25.8
5I-62
L S-19B8S-20 64-66 | -- |00 |82.6|81.0| 77.9168.3|57.5] a5.8] 43.2| 37.71 33.9|29.8
58-569.
I $-2285-23 70-72 | 100 |81.5|69.2|59.8] 50.941.5]32.8| 21.9| 20.0) 16.9| 15.0}13.2
PL S-19 40-42 -~ [100 90.6 |85.9]| 84.9|75.4]150.7| 31.3] 28.3( 24.3] 22.0]19.8
68-69.8
DL S-3185-32 70-71.5| 100 |87.2|81.4 |72.9) 64.6]52.3|41.5| 30.6] 28.2) 25.2] 23.5121.7
85-86.5
DL $-3585-36 90-91.5|100 |92.8]70.5 |61.7| 55.4143.7132.6] 22.6] 20.6] 17.9) 16.5] 15.2
D oy 20-22 |- |-- |--= |-- |-- |- |-- |-- lioo [-- |-- o85>
3L 5-19 36-38 | -- |-- 100 [92.3]85.1|75.6(59.7]|36.6]31.1|25.222.5| 19.8
(1) o33 68-70 -- {-- |-- |-- |-- |-- [|-- [|-- o |-- --176.0
3-34
al S-1745-18 34-36 - 100 |89.0 [85.6|77.1159.8147.2(37.7] 35.8{ 33.3|32.1] 31.1
50-52
il 5-2685-27 52-54 100 89.985.6 |76.0( 71.2 |60.0 |48.8| 37.2| 35.1| 32.4]30.9]| 29.4
L $-40 90-92 | -- -- oo [94.2]85.2|63.8|48.4]34.0(31.1]27.3]25.6| 23.9
bL 5-5 8-10 [-- |100 {90.5|78.0]71.2(60.9(47.3]30.9]27.4|22.1]18.3] 14.8
() so10 18-20 |-- | -- |-- |- |-- poo |-- [-- |os.9|-- |-- |93
I 58-60 :
5L $-3085-31 go_g2 00 89.9 84.4 170.2161.9|50.3]38.2]23.0}20.2)16.9]15.31 13.9
L) g 116-118 [-- | = |-= |- Jwo |-- |-- |-- ds1.9]-- [|-- [35.1
L {1) Partial Sieve Analysis, used in calculations for hydrometer Prewashed ASTM C-117
analysis Yes__X No

_. Pecformed Bywisie
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FIGURE B-2

PARTIALLY CORRECTED APPARENT RESISTIVITY
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Pa (OHM-FT)

PARTIALLY CORRECTED APPARENT RESISTIVITY

FIGURE B-3
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FIGURE B-4
TIVITY

PARTIALLY CORRECTED APPARENT RESIS
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PARTIALLY CORRECTED APPARENT RESISTIVITY
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Pa (OHM-FT)

FIGURE B-6
PARTIALLY CORRECTED APPARENT RESISTIVITY
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FIGURE B-7

PARTIALLY CORRECTED APPARENT RESISTIVITY
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Pa (OHM-FT)

FIGURE B-8
PARTIALLY CORRECTED APPARENT RESISTIVITY
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FIGURE B-9

PARTIALLY CORRECTED APPARENT RESISTIVITY
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FIGURE B-10
PARTIALLY CORRECTED APPARENT RESISTIVITY
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APPENDIX C

SUBSURFACE LOGS



g I~ o
(/2] g — —_
f— T o [ S z oz
= |5 2 85| | .23 SUBSURFACE LOG s -
t af —~ 5 5 z o 3 o 3 A
& 13| £ |gz2 23 | @8 |
L- 4 St
_ ol 2 |¥ © DESCRIPTION
A A
_—T[:l ] Well or boring designation. —~ ]
i T T
— — The number of blows delivered by a 140-1b, nammer dropped —
| | 30 inches to arive a 2 inch {0D) split spoon samoier from _
: 6 to 18 inches (Standard Penetration Test) in a 24-inch
d : , drive. —
N . N -
| , The length of the sample (recorded in inches} recovered
| after driving & split spoon sampler 24 incnes or the -]
— Tength (in feet) of the rock core recovered from a —
| ' { five-foot core run. —
w———
|
' The interval through which the split spoon sampler was -
b— l driven, or the interval that the core barrel was drilled —
| in rock. —
-
— —
L .
= ! g -
- - ' Depth below ground surface (0) in feet, ~
}__ —
— — Protective casing: 4-inch 1D steel casing, -.2 ‘eetr in -
—-— - 4 length with locking cover. —
pu ! —
\ —
= \ Grout: Portland cement/bentonite mixture at 20/1. -
st b
- —
- Well casing: 2~inch 1D, flush threaded, Schedule 40 PVC. —
— Seal: non-stick bentonite pellets.
— -~
B Borehole: nominal 8% inch, advanced with hollow stem augers. -
-l -—
well pack: grade O sand.
[ ——
Well screen: 2-inch iD, flush threaded PVC with machine —
- cut 0.010 inch slots. —
- Natural formation, collapsed into borehole. .
~_ =
L Geology B
- DIV Fill materials ]
- = s o] Mar -
_ =4 (lay ]
——_—_1 Silt -
l Sand
_ Gravel j
- Limestone
'-[‘ Shale
-
| t —PMotum is National Geodetic Vertical Datum of 1929.
L

SURFACE ELE VATION

ATE STARTED

OATE COMPLETED

CLASSIFIED 8Y

A

PROJECT __Allied-Signa) Inc.

SHEET___OF
NO.

ENGINEERS, P.C.

% BLASLAND & BOUCK




g |
p— () z _ o
T |uw x 5 z z
SS9 w (eg] . | 22| &% SUBSURFACE LOG ws-iLa
w =] & QO w oo 5 =
813 & |g2 3 | 83
— wl < g~ © DESCRIPTION
— —
|
—— —-‘
I e e
— /81 12 112 N Two-inch brown TOPSQIL, wet. —
t / N, o H Brown to reddish brown mottled CLAY.

B s-2 J10 |18 — -
— —— e e e e et ——— - — — —— e —— ]
- / S-3 2 |7 g Brown to red-brown to purplish varved sittv fine SAND ana

O o —
. N CLAY, wet,
- N ,
s-4 |18 |8 N B
—-— N \ —-1
- \ \\ -
‘bs-s 110 _Jo AN — |
[ N W = ==
e 10 AN h : —
e s-6 | B SN _
- N =
- NN =+ —
B szz 122 ho b e _
- BN e -
= B -
5-9 120 Jz29 e T T e e e
- \ \;—_—;— Brown silty fine SAND to SILT, laminated, wet.
| s-10 12 6 \;:—:‘: -
—= 20 = -
| S-11 ]12 T .
| $-12.122 M \\ Brown to purplish brown varved SILT and CLAY occasional lense -
a— N of silty fine sand, wet.
= , - N
L s s-13 {26 ha \ e _
— PRPT PP e < --- - —-—-————n—- ———— ———
1~ / = Brown silty fine SAND occasional silt and clay laminations. -1
S
— e - - -
- / s-15 120 s \ : -
- 30 |/ . -
I s-16 lzs b7 - -
- - g
_ N kA iF I BT : _
-F.. 35| [STIBANR 15 \ - -
-E s-19 [1s 12 \ = _
. s-20 |6 12 o N
40 o
-F $-21 112 10 - -
- - -
_ s-22 118 [ 17 \ i
.F s-23 [11 T 12 \ e ]
SURFACE ELEVATION__204.3 | progecT_Allied-Signal inc.
DATE STARTED . 10/30/87 SHEET.! _oF_2
€ BLASLAND & BOUCK
"ATE COMPLETED.__10/30/87 NO WBila ENGINEERS, P.C.
'LASSIFIED BY__CMI '
r




g 4

@] > o
nl| 2 -~ ot
-—| | 5 z z WB-ILa
3 L1 I % | 2% SUBSURFACE LOG :
s &8l 2 133]l=z 123|253 (CONT'D)
S HERFE 58 | 53
— 2N I e © DESCRIPTION
- / Vo - e—
/S=24 1 22 30 : -
’—- / N —
— | . —
L /1L.S5-25] 18 51 Yellow silcy nnarse to fine SAUD, little fine aravel. -
{:_ Top of rock at 50.0 ft.
= 50 = — -
—— 731 .5-26 | NR 50+ Upper three feet of core:dark gray fine grainea LIMESTONE with _]
[ p ' inl subhorizontal to subvertical joints at 0.1, 0.7, 1.5 ano
core | 4.2' |5 min | > ) .
— - [T} 2.2 feet from top of core, Joints open from 0.1-0.2 feetyfilled ™
| S_min ! = with a calcium carbonate cemented fine graveily coarse to —
7 minl o - ——] fine sand. Lower 1.2 feet of core rea, soft, weatherea
— - N - —— ] SHALE with numerous subhorizontal breaks. ]
— 8.min N ] p—
| S.5min - — —
Bottom of boring 55.6'.
- ]
- —
-~ ]
| -
L [ —
- =1
; 7]
= ﬁ
== v
) ot -
- .
n -
ﬂ- T-
N i
SURFACE ELEVATION _404.3 PROJECT _Allied-Signal Inc.
DATE STARTED ___10/30/87 2 2
_l SHEET—OF RLASLAND & BOUCK
DATE COMPLETED 10/30/87 NO. __WB-113 ENGINEERS, P.C.
CLASSIFIED BY GMT




——— 0 g > 2 o
x w ) o Z
= |8 W el [ 22 | 8% SUBSURFACE LOG  we-1u
w || o« |99 w 22
o ol = | o DESCRIPTION
Note: WB-1U was instailed in a borehole located within —
approximately 20 feet of WB-1L. The geology snown on this log
w— — represents what was encountered in WB-11 and noc samples were 7]
[.— taken for this boring. —
p=
— ) Red-orown silty CLAY, mottled, slight laminations, moist. —
- L ~
e \\ :;\ —]
t
= 5 N RN )
| < Red-brown CLAY interbedded with brown fine sandy SILT, _
Taminations 2 - 3 inches thick, moist, varves.

— Yooy —
| _ \\‘ ' —
B N
10 > = —

— - Light brown silty fine SAND, dry. _
l D Pushea gray brown siltstone COBBLE. -

- - .
L_ 15 . Light brown fine SAND, trace medium sand and silt, laminated, —

- ..~ ] moist gradational zo brown silty fine SAND with lenses of silty
— - ~ ] CLAY, laminated, moist to damp. ]
— R ]
b N ==
AN ' : .
}_ I . ]
= 20 N o ]
p— \\ &\ - —t
. '\'\ A_ = — —

I . ol 7
s \\ - 1
— 25 - N B ]

hagnad SN . Reddish brown fine SAND, trace medium to coarse sand, silt, wet., _
-3 \ N .

- 30 K\ e ﬂ
B N = . . . . n
L e — . — | Brown fine SAND interbedded with silt-clay layers, varves. _

NS —————

_..1L | === -
- = = |
!-35 S — "ia‘°.:‘q_. ‘| Very difficult augering 34.8 - 36.9.

— = . S e o] Dark gray ROCK CHIPS in matrix of silty fine sand. i
- }__J -c;oco%.a ‘4 —
3 ,___‘—* © ©g9_2] Brown and gray silty coarse to fine GRAVEL, little coarse to -
- i b"_“0° | fine sand, wet. Gravel subanguler. -

e oo
Tb'o ~_TI "¢ 7| Brown silty coarse SAND, little fine gravel. o
Bottom of boring 40.5'. N

SURFACE ELEVATION_404.1

-[DATE STARTED _11/17/87

DATE COMPLETED

11/17/87

CLASSIFIED BY

GMT

PROJECT Allied-Signal Inc.

SHEET.1.OF 1 5 BLASLAND & BOUCK
NO.__WB-1U ENGINEERS, P.C.




o >~ o
wl = =2
T w @x — 4 4
BEIRE I EEREE SUBSURFACE LOG ws-L
I 3
S HE N 53 |23
ol & |g= © | e” DESCRIPTION
n = .
| ]
p— 0 4
L_ S1 12 10 W E———=—-1| Red-brown silty CLAY, <ottled, slight laminations, moist. _{
’\J — — —
— :, j hE ]
- | —— ]
L 5 VN B== = —
| 52 26 16 w “E=====o Red-brown CLAY interpedded with brown fine sanay SILT, _
\,._._ === varves 2 - 3 inches thick, moist.
— w NLT=—=2 —
— = .
| S3 112 |49 \} — Light brown silty fine SAND, dry. -
N
— N — . =
| Sk 1/2_| 82 o — Pushed gray brown siltstone COBBLE. —
| —
b 15 SS 24 48 N Light brown fine SAND, :race medium sand and siit, laminated, -
’ | _ | moist gradational to brown silty fine SAND with lenses of silty
— AT . CLAY, laminated, moist to damp. m
= S6 18 48 N \ _
1Y : ]
— f ===
7 7 1o N N
— o
/ w ' — —1
= 20 ~ —
| / S8 24 23 o - _
/ P - =
- N ’
- \ \ o _
- 25 \ : e — —
| ‘1S9 21 27 \ ‘ |
- \ \{ Reddish brown fine SAND, trace medium to coarse sand, silt, wet. _|
- SN ]
p— 30 \, J
| s10 |19 |27 |\ N _
| —__—: Brown fine SAND interbedded with silt-clay layers, varves. ]
| N .
. ‘ =
- \ =S —
— 33 2 €0/0.3 ‘ §: " Very difficult augering 34.8 - 36.9.
C \ \f_ ."3.:| Dark gray ROCK CHIPS in matrix of silty fine sand. -
As1z_[2s |78 A CAE . m
B / _J\ ‘\00090_—" Brown and gray silty coarse to fine GRAVEL, little coarse to T
= P °3?J°ua °.| fine sand, wet. GCravel subangular. -
— 40 i N% <o -
- S13 10 80 N { Brown silty coarse SAND, little fine gravel, one 1-inch lense |
j \ . of red silty coarse to fine sand, till-like material.
. IR -
- ‘ 'K . -
- R . ]
L5 Stk 12 81 L — Brown silty coarse to fine SAND, wet, faintly laminated.

CLASSIFIED BY

SURFACE ELEVATION__403.9
DATE STARTED

11/12/87

DATE COMPLETED__11/16/87

GMT

PROJECT _Allied-Signal inc.

SHEET_' oF__2_
Bl ‘55 BLASLAND & BOUCK
NO.___WB-1L

ENGINEERS, P.C.




o) > o j
w| = = WB' L
r T - z z
= § w |y Q . -z § z SUBSURFZCE LOG (CONT'D)
w =]l & @0 w o o) 3
o a -3 8 =z 3 8 w5
5 2 |2= o DESCRIPTION
| 45 - ]
- - —
L _ _
- JlLsis o 18| —
I~ 50 F - N =
| 516 12 38 - -
| S _ —]
| . i |
- \\ _ b
| ss $17 27 . . —
- \\ »\ - ———
. “ _
- - - - ]
| ) S18 118 88 '
- Gray brown coarse to fine SAND, little fine gravel, silt. One —f
s19 {1a 76 ‘ 1-inch enclusion of red till in bottom 2-inch of sample.
- L . === ]
TT_T_"| Red coarse to fine sandy SILT. —
- TILL -
B 520 |7z 29 — — —| Gray to reddish brown coarse to fine sandy SILT. —
=~ &5 | - _~_
| s 4 48 .i). %" "4 Reddish brown silty coarse to fine GRAVEL.
N I ]
. - e -
| s2z {18 183 Y°i k7] —
Y - S
. 70 — o - -
B Is23 l2e f80 ":T3 P % ._
- = =
}' ! — F — ¥ Gray brown silty coarse to fine SAND, little fine gravel,
— = : -
__ 5 S24 = 75/.5 ] - -
| I - - e
| ™ |Boulder? at 78' - very difficult augering. -
N —1525 {18 hoogl T— _
- Dark red-purple silty coarse to fine SAND, little fine gravel.
= 80 e o =] TILL -
» S26 11 S50/.1 G © < > { Gray broken coarse gravel. ]
- )73‘:; 30 4
~ = PO iy vy L Z °2| Red SILT, little coarse to fine sand,TILL. ]
T‘ Bottom of boring 82.8 '. Unable to advance boring to bedrock due_+
B to adverse drillirg conditions.
N ]
[ T
N R
- -
— -
SURFACE ELEVATION__403.9 PROJECT Allied-Signal Inc.
DATE STARTED _11/12/87 HEET2Z _OF_2__
SHEETZ_0 BLASLAND & BOUCK
DATE COMPLETED__ 11/16/87 NO. _HB-1} ENGINEERS, P.C.
CLASSIFIED BY__GMT



[} > o
wl = — hed
o [+ o Zz Zz
A FEI R N SUBSURFACE LOG ws-2La
w % a |ec| ® W S -
HERFE 3 | 83
A = |wS o DESCRIPTION
— —
| -
o
s-1 11g.5le o Black to brown organic siit ana clay. TOPSOIL. _
E / N Red to brown silty CLAY,
B s-2 |1s oz | > —]
|Brown to rea brown, fine SAND, little silt, trace clav, moist.
| 7183 |1 |7
e ] - —
- s-4 |12 |e ]
—
- 1s-5 111 s _
e 10
— 5°6 hd A N P CGray to brown sandy coarse to fine GRAVEL, 1ittle silt, dry, —
- " Joccasional sand lenses. -
| s-7_|12 |38 ] _
S-8 |10 |42
— 15 -
B s-9 17 |38 -
- -
| $-10 118 |38
= 20 | — -
| S-11 110 -
- =12 111 Pog -
25 S-13 19 15 -
N J
| S-14 |7 14 Wet at 26'+, _
= 30 -
. -
— 35~ .
r— / -t
-~ -
- .|Gray coarse SAND, little medium to fine sand, trace silt -
| — Jand clay. -
- —~— -
SURFACE ELEVATION__400:5¢ | proyect,__Allied-Signal inc.
DATE STARTED 10/8/87 SHEET _OF_3__
EET__0 BLASLAND & BOUCK
DATE COMPLETED 10/9/87 NO. _WB-21 a ENGINEERS, P.C.
CLASSIFIED BY SPS




—— o > o
w| 2 - e
e w 2 4 < 2 -
N el R I 4: | g3 SUBSURFACE LOG W WB-2La
e gl 2 |12z1=z |23 =3 (CONT'D)
- © Z| = Sz z9Q o S
ol 3 |us o |6 DESCRIPTION
L /1e-20 128 71
| Red-brown sandy SILT, trace fine agravel. 4_4
= | /1S-21 J20 67 Red-brown to gray coarse to fine sanay CRAVEL, lit:le
‘ to trace silt and clay. 7
50
=1 C1s-22 |1 89 'J
— /'
B /1523 120 | 38 1
<y ‘
e 26 110 | 39 _
—-t 5-25 113 74 . Gray coarse SAND, little fine sand, silt. __1
o /—\_Q_/ : —
| =26 118 38 ——i =
w——G0 oc™ < 52| Dark red to dark gray, sandy coarse to fine CRAVEL, ‘ittle
= -~ 20 ek i ——
| €-177 kN s c:> -‘ﬂ to trace silt and clay. ]
o-. T
L Do
5-28 |24 100 T 5
i—nE -~ b _
r_ 65 5-29 1 80 L_« 5 -
— 2 < -
b 1 5-30 |8 50+ C‘: _
— S ~
| Jls=31 ha 100 5.
b 70 ! 58, <57¢| Occasional lenses of TILL-1ike gray to greenish clayey SILT, ]
.1 /ls-32 hi3 2124 B ] little coarse to fine sand and coarse to fine gravel from
| / - =R 69-74 feet. —
- ,3'3; Jo .
N Bt -
— . R [ -
— 75 / S-33 18 185 oo -
oc
}L—. / i ico q
[ S— . O; ;r“co." -
i QT -
80 Lo o 2 0 P oy
Ls-au 18 118 55305 |
p © ~ O 3
— oou GW
R P -
OY%s,¢C o
I 09 2.0 -
0" %% 0 -
85 o 5c°s &
— S N o :\-: -
, 15=35 115 99 25@0,c1
TR -
F 5:,5 ZA 009 -
— - OO'O ?‘;.
~= s
I %0 5-36 |14 106 | 00
- 0 s -
° -
— -
o

SURFACE ELEVATION__400.5¢

DATE STARTED
DATE COMPLETED
-TCLASSIFIED BY

10/8/87

SPS

PROJECT _Allied-Signal Inc.

ENGINEERS, P.C.

2 3
s;:EET._OF—— % BLASLAND & BOUCK
.MWR=2la




N
w
w
[}
w
~
=z
X

66+

U1

M

L

Pl

conditions.

wl 2 [z e -
z sl 2 |5s SUBSURFACE LOG WB-2La
o |a|l - |ZW]| =z o3 — (CONT D)
s |Z| 3 oL 29 88

ol 3 |2 °© | o DESCRIPTION

No recoverv.
Bottom of boring 95.5 ft.

Unabie to advance boring

to bedarock due to adverse drilling

]

Lo 1 11

]

1

DATE STARTED __10/8/87

SURFACE ELE VATION _#%00.52

DATE COMPLETED

CLASSIFIED BY SPS

PROJECT _Allied-Signal Inc.

SHEET 3 __oF3___
NO. _WB=-2la

F7

BLASLAND & BOUCK
ENGINEERS, P.C.




o > %)
wl =z 134 z = =z
T w L]
= |85 |Sg| . | -F 8¢ SUBSURFACE LOG ws-2u
w |3 2 |95[* |25 | a3
o |q| = [QZ z 9 w S
sl = |w ° | o DESCRIPTION
| Note: #B-2U was installed in a borenole located within —
approximately 20 feet of WB-ZLa. The geology shown
— —_— on this log represents what was encountered in T
— #B-2la and no samples were taken for this boring. —
p— 0
=| Black to brown organic silt and clav., TOPSOIL.
[ ‘ =| Red to brown silty CLAY. 1
N 7
— N ’_.; © | Brown to reg brown, fine SAND, little silt, trace clay, moist.
. - 3 i
. S RN : -
B N 3 R ]
| RRENRN j
i e
= 10 — L";:" ERN
|— i - 2.7 e | Gray to brown sandy coarse to fine CRAVEL, little silt, dry, -
- o~ e e 00 occasional sand lenses. .
Qe @
— Coggt | .
- - B B S _
~:  ~po 2 9c%
= 15 © %380, .
h o Ol ° T -
F - - Jo. o c a
Co
— ~ - ‘-’:a.oo ,OD :".. -{
— | 00557 ]
— —_ ~]>%0 0 2%2 —
! 0u0 ¢ ¢ —
= 20 ! | o'boco 0o
L ~! ~|%0-0 0 o- -
SETEE,
— ~; 3 & Oco‘?co ﬁ
. | 20 ¢ © i -nd
. ‘5: 2 5o _
- e
r 25 s C. iu [ —
b~ | —~ 1. © 0 -
t ~| ) Wet at 26'+, .
‘ X
[ -~ —
=30 D -
—— ‘ -
. -
| L -
t35 . — -
| = i
S —
L o .
B 2 i
- e —
k— t: -.,',.: Gray coarse SAND, little medium tc fine sand, trace silt -
= B - {# - -|aend clay. -
4 e Bottom of Boring 45.0'.
SURFACE ELEVATION __490:% | proyecT__Allied-Signal inc.
DATE STARTED __10/9 /87 HEET_1_oF_1
SHE 0 BLASLAND & BOUCK
DATE COMPLETED___10/12/87 NO. __WB-2U ENGINEERS, P.C.
CLASSIFIED BY___SPS




— 2

— Py g ; - (&) =
=1y # 3|3 S FA
=18 S (Be| | .z |8 UBSURFACE LOG ws-2L
© <l = |92 z 0 w g
- R ° |5 DESCRIPTION
b— Note: Borehole for WB-2L is a nominal 6-1/2 inches advancea —_
with an air rotary rig using the Odex System., No sampies
va—— taken apove 97 ft. Samples taken below 97 ‘=. were cuttings. —
— r__‘ Geology above 97 feet is from 2La. -
b— | o~
= 0 ‘ : : =
a— h ‘l Black to brown organic silt ang ¢lay. TOPSQOIL. B
[ - ] Red to brown silty CLAY.
L o
1;\‘1 N
d N
— }'_ -\\, . H ; | Brown to red brown, fine SAND, little silt, trace clay, mcisc. -1
{ N ]
N v M
AN .
amd 5 J;\\; . | ) —1
r ‘ 1 . . —
RN | S
— N . -~
b .‘\ \+ . - —
RN |
_r 10 ! \ . LC:° o .
L ) -7 o¢c JGray to brown sandy coarse to fine GRAVEL, iittle silt, ary, ~
| c }.”:_\:L-)%O(‘ occasional sand lenses. a
n \\ ~ e :’y C‘nl. B
- RN P ]
— | - ; “7°F0 oooa.
(o o] -
b= 15 1-\‘ Y ¢ °°,°a°¢ -
- SN ;’.JDQ : el ® “
ﬂ i N "\ Tu 2 ‘0 -7 s
r L, X oq o o Olb
~ R | AR 7
— | S o"o# -
X L Hoso oo
20 . (L o'd e U -
t AN | DA i
_ N ‘\ Lccg.:'co i
N L\J SN
. S e © ~
N A
1 i ] . 0 © 4
l IN '\{ IR N
- § -2.C¢o —
25 RN ‘}Q riead
J"\ 5 L Sl
| TS Dol et ar 2604 B
| =500 2 0] -
- { \“ —':c c,.v v -
- J ‘LSOOO‘"QO -
N 052 2]
E 30 S | ~
NOES S T =
; \ -‘.D » o of
- ; -0 -6, 7
v L Hemate s
N | o 0Cp Uo —i
Yok leoeee -
. i JPe for %o
. 6o te.
- 35 <N s e, ~
} ’O.o 0" °‘;; -]
2% o
N (£ ]
| AN AR .
. 1%, 2¢ .
\j \ LN B
4o i A . _ —
- 4 \ »)Gray coarse SAND, little mecium to fine sand, trace silt -
R . \7/ Jand clay, i
t ﬂ

45

L

e e e ey

TURFACE ELEVATION 400.7
D

ATE STARTED

11/23/87

‘ATE COMPLETED
TCLASSIFIED BY

11/25/87

GMT

PROJECT Alh’ed-Signal Ing,

1 3
SHEET—OF —— 57 BLASLAND & BOUCK
NO. _wB2l ENGINEERS, P.C.




|

1
TTTTTTT0

= |2l € |z, z | 22 S WB- 2L
BE R IR UBSURFACE LOG Y5 %
2 1= e |88 WS S 3

g = w = ;8 mo

°l 3 e © DESCRIPTION

Reg-prown sangy SILT, “race fine gravel

Red-brown to gray coarse to fine sanoy GRAVEL, little

to trace silt anc clay.

[G RIS

EES

RG]

[&]
[JREY
(9]
(&)
T Lo
RIS

0o

O 0L e

°0

a
s}

T
‘0

U
w
PO
(¢}

[ O I |

Jl.- ..o -] Gray coarse SAND, Tittle fine sanc, silt.

1

[ea)
o

S o] Dark red to agark gray, sanay coarse to fine GRAVEL, !ictle
oq to trace silt and clay.

o
wn
Co

(]

Roon,
ror.')

)
o
[

o.‘;f Occasional lenses of TILL-1ike gray to greenish clayey SILT,
—=1 little coarse to fine sand and coarse to fine gravel from
° 69-74 feet.

°
Qo
O |

~
o

COofle
ol
Q
e+ Ol
[s]
g 0

O “p o

-
(6]
B S'S
[}

I

()QC Ic

~)
(V)]
()

AVl
0 O

[Fe)

i

w
(@)

. 000()

—
ot 00

o0 O

(8]
[V
0.0

[T Y

B | L i _T‘ _r{ |ﬁ'ﬁ'lm_‘| IH'H

CERICEREN
)

,
«

o
o
Qo

20, 6-inch steel casing installed during advancement of boring
using the Odex System. Casing pulled back to 92 feet at
completion of boring.
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T
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C
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CCp© ob
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s
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! RFACE ELEVATION 400.7 PROJECT . _Allied-Signal Inc.
—

DATE STARTED 11/22/87 SHEET.2__OF.3 5 .
[""E COMPLETED 11/25/87 NO. WB=2! BLASLAND & BOUCK

ENGINEERS, P.C.
(W\SSIFIED BY Sl




g | o
A =z _
T w > 4 Zz <
3 et I Y 55 | g% SUBSURFACE [0OG wsB-2L
a a|l = x| =z -2 43 (CO !
u s| a o5 W o NT D)
o lal = |92 29 | w8
o T |¥ o DESCRIPTION
ag e &
B S N ]
- ——t b~ o fee . - - a7t ~
B NA NA NA_ |~ - fyon Gray GRAVEL, little silt, drilling pecame harger at 97'. B
~ 2 o
L_ o —t ,::’: —
™ 30 e EN j
L ~ = k‘h‘i-: ,
s B AR —
B o= Q;_' z ':5",
}— —_— e O L0
Na U NA e | [89050%0
=105 == :
l— 1: —=—=—1 Red fine sandy SILT and CLAY. TILL
B NA NA NA l i = Top of rock at 108 f+.
— Green to gray weathered to unweathered SHALE. —
e 110 -
— —
| Bottom of boring 111.6".
i -
— ~—
™= 115 ~=
L -—
|-
. ~{
r——
r—-
e
B ]
- 1
| -
- ~
SURFACE ELEVATION__%00.7 _ PROJECT Allied-Signa) Inc.
11/23/87
DATE STARTED SHEET_3 _ofF 3
T Of.. BLASLAND & BOUCK
DATE COMPLETED_ 11/25/87 NO.._WB-2L ENGINEERS, P.C.
CLASSIFIED BY CMT
|




g {>
wl = o
— z |w ® z o Z
= 2| 4 |5¥l- 33|32 SUBSURFACE LOG ws-3u
O o - ~
& |3 & |o% 3 | 33

— ol 2 (& © DESCRIPTION

| Note: WB-3U was installed in a borehoie located within
approximately 20 feet of WB-3L. The geology shown on this ]
— log represents wnat was encountered in WB-3L and no samples

- | —"‘ were taken for <his boring, ]

= 0
| Brown organic siity fine sand, TOPSO!L.

~ N Licnt brown silty CLAY. n

}_ _
.

— __1
L —_—— e — — — — e ]
- Light brown silty fine SAND, laminated with fine sandy SILT,

w— 7
— -
b= 10 —

— -
—_— w—

— et
e 15 AN ——
- . Ll -

~_ \\ —
T \_\ 1
4— \\ N ﬂ
- 20 n — e e e =

_.t \\ Brown sandy CLAY, moist. -4

AN -
_E SRS Coarse to fine CRAVEL in silty CLAY matrix. N
25 ) -
- T
-t . -
N Brown to purplish fine sandy SILT, little to trace gravel, moist.
T N ]
- 1
- . - —-——— »— vt
I 35 - — .~ - | Brown medium to fine SAND, little silt. moist.
. = {9 " ° IBrown, reddish brown and gray fine gravelly, coarse to fine |
c— i ..90., . |SAND, little silt, wet with minor amounts of coarse gravel
=2 — © . v and clay. |
I— — j>. 0 .
-F#O = - o
— o Ie} -
- ' e -
i fo -
; A

/-\'\//‘ |

Lo

Bottom of boring 45.0'.

'‘URFACE ELEVATION___401.7

ATE STARTED _10/26/87

—

PROJECT _Al!lied-Signal Inc.

_a

NATE COMPLETED__10/26/87

'LASSIFIED BY___GMT

ENGINEERS, P.C.

1

1 1
i:EET"‘w%'f_w ‘475' BLASLAND & BOUCK




g I>
—_—— w| ot
bd w @x z z
N E R 42 | 8% SUBSURFACE LOG  ws-3L
NHEREE 3 |83
— ol = | © DESCRIPTION
a— » ]
- —
pu () - =
ol B S-1 10 4 — —=_—] Brown organic silty fine sand, TOPSOIL. ]
==———7 Light brown silty CLAY.
— == —
| 1s-2_ |1 10 — -
L - — —
S5-3 124 E ——
— = -
. N S 13 “:":“. Light brown silty fine SAND, laminated with fine sandy SILT. -
; N .
| : b N— — - .
N s-5 |6 9 — _
L 10 . - —
- s-6__18 12 S _
Y —__‘-_:— -
N 5-7 14 S ~
__t 15 =3 12 R 1 —-:*:—- —
— \ _ — — o~
-—t S-g 112 19 T -
- =10 112 - Nt -
20 \\ —_____________,_,_,_,_,_____.________._.__:
I -11 15,5 1 7 s ] Brown sandy CLAY, moist. -
} -12 {17 16 -
"‘I‘_‘_ Coarse to fine CRAVEL in silty CLAY matrix.
.25 // 5-13 hs 81 -
u—_— ——
-E S-14_ IR 25+ -
) I1S-15 N4 53 | B "“__"_-' Brown to purplish fine sandy SILT, Tittle to trace gravel, moist. |
30 A By -
l {s-16 17 28 1IN = - _
, N -
S-17 b4 45 . \ _—— -
'F35 . S-18 P4 87 \ . ...~ .| Brown medium to fine SANL, Tittle silt, moist.
15 . | Brown, reddish brown and gray fine gravelly, coarse to fine
s Cls-19 |18 95 . N SAND, little silt, wet with minor amounts of coarse gravel
l': , | . land clay. -
s - . N N 9 =]
~1s-20 10 ! 100+ N : _
T AN -
S-21 11 100+ N AN y 7
\ 22 -
F ( S-22 | 14 79 L o _
N . -
s-23 Jau |s1 |- N° .,
JRFACE ELEVATION __401.5 PROJECT Allied-Signal inc.
DATE STARTED _10/5/87 HEET.1_oF.2_.
r SHEET.—OF. BLASLAND & BOUCK
TE COMPLETED 10/7/87 NO. wg-3|, ENo'N“”' '.C.
L—ASSIFIED BY_KLR, CMT



g {>
w| = O

i— T w @ =< - W -

3 1 I 25 | 2% SUBSURFACE LOG WE-3L
a al 4 3 Tl =z - 2 3 3 (CONT D)
w s| a Q i J o

S E A 23 | wg

— ol = |¥ © DESCRIPTION
e \\ N l-— a—
- As-24 |24 T jL.

w— L —
| §-25 12& a4 ]
== 50 ) - -

‘15-26 |14 33 | ¥

— ! . -1
- - N > - —
| /18=27 124 1201 - . ]
o // \\ -

— S_ 7
L 55 28 |1 55 \\\
| S N Purplish brown fine SAND, littl ilt.

Ts-29 |15 T P ! c e s ]
s S \ v

—— N

| ,15-30 66 M S _
// \\ ~ b

o—— | 60 ~18-31 |24 68 | > N

L —]

$ - ]
e // =32 1os 118 , -
[~ _ ] n

w— — -
| _ / $-33 122 120 — -]
= 70 L _ —

W—; - -

— T -
=75 / =L Ve L2 — ———hCray brown fine to medium SAND, trace silt. ,

- / - _—_—__|Gray-purple sandy SILT, trace gravel, clay. —
o = e I Top of rock at 77.5'. =
SO -
['_' S$-36 INR 50+ @\’*\2\\\_—_—4 -
. - AN ——
— 50 \W%‘_‘_—: _ . -
‘-L_ e B.e' la mink —— ——] Light gray soft weathered shale, with numerous subhorizontal
il —~—~— J=—=—— joints, open joint at 79.7-79.8 filled with clay and rock ]
— Z mig —————1 fragments,
. 2 minl " TN =2 =] Very soft zone, recovered gray clay. L __l
8 min ——_——=—] Dark gray unweathered shale with numerous subhorizonta joint
K T~ - ———— 1 fillirgs of gypsum, numerous subhorizontal drilling breaks,
85 8 min —
‘_ Bottom of boring 84.6'. j
_.':90 -
t I3 3
SURFACE ELE VATION 401.5 PROJECT _Allied-Signal inc.
DATE STARTED __10/5/87 2 2
-T SHEETZ _OF < BLASLAND & BOUCK
DATE COMPLETED 10/7/87 NO. WR-31 ENGINEERS, P.C.
CLASSIFIED BY__KLR/GMT
e o




o > o
o— /] Z h—4
T W @x - = P4
AEFICH I EER RS SUBSURFACE LOG  ws-ay
w |2l 2 |93 wa g2
o laf = |92 E w 3
— ol < 2= © DESCRIPTION
- Note: WB-4U was installed in a borenole iocated within o
L_ approximately 20 feet of WB-4L. The geology shown on
- e this log represents what was encountered in WB-4L and -]
— no samples were taken for this boring. —
- —
L- 0 E No ... "4 Light gray fine gravelly coarse to fine SAND, little silt _J
—— NN B KRR y g > ; lite ,
[ Y \ g damp to dry.
. . h \ . o, - —
p— 5 NN S =
N S 5 = —
- AN
- NN el g -
— '\ | °. ... b
L .\\ ';\ _ ,o 2 o« -
= 10 \ i :":"Z—_-—"___——'—————'“_’——""—’—]
— N —=—=_1] Light gray to brown with flecks of green and red clayey SILT,
E L —————] little sand, fine gravel.
AN ' —_— -
- o= _
b= 15 .\, N== -
| . \ = -
— \\ \ _—_—__ -
- N = n
w— 20 N = == =
| - \\ —— -
_ NN -
— \ \ — ]
- 25 S i ]
e : — =
- — .
- —_— -
st 30 e -
= jm - —
C— pepe—— -—
B —_— =
— j— —_— .
) == 7]
35 = -
~ L — ===
40 Bottom of boring 39.0'. am
F -
T .
SURFACE ELEVATION__3%6.2 ___ | PROJECT_Allied-Signal Inc.
DATE STARTED . 10/16/87 SHEET _oF._1_
T §T—0 BLASLAND & BOUCK
DATE COMPLETED 10/16/87 NO. __¥B-4U ENGINEERS, P.C.
CLASSIFIED BY KLR




S I o
m z Lannd —
— T w @ - = z
B CH I EEREE SUBSURFACE LOG  we-aL
w sl a |9o W 52
SHENET 3 |83
ol L T © DESCRIPTION
——
- 1
A [ — |
=
- 0
As-1 l1s 49 c - Lignt gray fine graveily coarse to fine SAND, ’ittle silt, _
- E / ‘ J- - damp to dry.
n ~ ~ = ]
r_ S-2 3 50+ 18 N -1
- As-2 I8 ag I ) )
p— 5 / ~ D —
/ . .
= o s
RE D 24 “ B
- / \_ N 3/ 3_ -]
| /1825 10 33 . - —
/ h NS >
=10 =t —-—-"——-— - —
— 5-6 12 31 \ —=—==—-—1 Light gray to brown with flecks of green and red clayey SILT, _‘
B N ——=——1 little sand, fine gravel.
5-7 10 38 R e
e N P -
-t - == N
-1 5-8_ 0 == _
B 5-9  [NR 20 1\ :f‘::—'—J j
o— ]
| -10 18 12 \ — ]
- 20 |— N\ === -
- 3-11 18 12 L\‘ N 4
o h ) '_-'_—..— -
_ s-12_{10 13 I\ = _
N e ~
’ 5-13 |17 17 N -
—_ \ === -
1_ S-14 |15 25 \\ N __‘—__—__ -
T- = 4 —-—-— ] R
_ =15 111 16 — -
- 30 == -
s-16_]1s 21 N\ == "~
- \ N——— .
_ s-17 |15 20 |\ — .
o= -
35 - s-18 |17 2 N === -
- As-1e e 32 N =—/— -
_F / \\ ===
/ R _— e
. “1s-20 15 27 N\ N — = = -
40 f \ T —
-F- g BrAN Ak 4 ~Y: 7 JGray coarse to fine gravelly coarse SAND, little green -
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APPENDIX E

SEISMIC REFRACTION INVESTIGATION



. JOHN F. KICK

Geophysical & Geological Consuiting

Box 6, Dunstacie, Mass. 01827
1617) 849-6650
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for analysis and interpretaticn. All lines were reversed, ind all
ware tied where possible. Supplemen:tal shots wer2 placed 23 needed.
Zata Intesrgretation
Data interpretztion was accomzlished bv use oI tne crizical
Zistance method which 13 pased cn -ne 3nalysis of Jragns I -rav-
21 time vearsus distzancs in combinacion with Iormulas zass=Z In
r2fraction theory. Zvery opportuniiy wWas uslllzed 9o in-agraca
;20l031c3l Xnowladg= ©of the site and Lhus inTr2ass Sn2 IICTUr3cy
32 the rasults.
ACCUriacy - In jen=2rzl, 2xparianc2 zshows cha:t the Comoii2ad 3213mics
d=2ptns 1t s5hoz poin=s ara within za2n percent 2f a2 o2 Z2D3ins.
~CCurCacy tetween snot soints, or for depihs l2ss than (I fz=2c,
TooToro oLnusnal nizrasesn wrauni o scaditionz ma - I Al Ol L2353
Z2sulzs
‘ne .Lntercretzd s2sults ars gresentad ia the Iorm of Izofile
1r033 s3=2ctions on Figures 1 oand 2, and in the writoen IisTussion
c2low. Th2 proifiles snow overburden (s30il3) and badrock 32:1:3nic
2lccizi=2s, and the cosition of :th2 cpadrocok surface 23 v2lizad oo
“n2 surfzaze of the ground.
Seismic Velocities - Seismic wives travel at differant velczities
a diffarent materials. When interpreted with due Tars -h=2s2 v210-
Jitiles cian provide useful information on soil and rock <Tharactar-
i3vics. Zelow 272 Listed corralations of material types wi:in
z21smic v2locitias 2acouncered o0a -nils proja2ci.
elocity (Ix/322: ; Interpratation
1200 - 2000 Thin surficial layers of unsaturated
sand, gravel, or f£ill - often too tnin ko

be accurately recorded.

Unsaturated material, usually more
compact and/or fine grained than the above.

Commonly saturated sands and gravels,
can also include fine grained sands,
clays, or various admixtures of
well as some :types of till.

but
silts,
these as



Seismic Velocities (cont.)

Velocity ‘It/sec) Interprecation
3900 - 700¢ Compac= till materials
2800 - 132060 S 3adrocck - cialeczoic sadimentary rOCK,
most liXa2ly shale. Dagres of wazathering
| and/or Zracturing generally incor2as=s as
| veloclcy decreassas
Discussion oF Profilasz
52 (shot voints) ! - 1 - Zxtends from near 2t2. 593 -3 a2 drain
zhann2l soutn of tn=2 Tonrail rignt 2f wavy. Caiculatcad d22ins o
cadreozk range from 21 feet near 3P . to over o2 Ig2t ne2ar 3P 3
Tnz iz2grz2e oI agvizd 3lorze oF chna rIok o surfacs Ircm 3202 - L3
jr23aT27 Thian 3n0vn, S2Ciause thn2 rround surface slosses ugward o
“ne s>uth at this lzzazion
3P 5 - & - An isolat=2d (untiad)! Liaz detwa2en :th2 cz2:1lroad and a
zon2 >f marsh. Calculated cedrock deptis rang2 from 53 o 3 faec,
3loping downward T2 <he nor<h.
32 7 - 8 - Extends from the nor:in side of the above mantionead
marsh o the southern shorelins ¢ Mine Mile Cr=zek. Intervreted
cedrocxX depths varv Irom 34 fesi near S2 7, ko 91 I=22t near SP 3.
32 8 - 13 -~ Mostly along 1 dirt access road (3rawery Rcad). 3P 9
13 ©n the southern sao0r2 of Nins Mile2 Crezek, but tn=2 geoohone
sprez2d beglns on tne north shore and extends northward, leaving

r

ter covered space. Talculated depths to rock range
er 100 feet at 2 localities, but could kte somewhat
epa2nding on the tnickness of the intermadiate till

. and thne accuracy of the slope calculations

SP_14 -

16 - Extends from a marshy tract of land on the south,
to higher ground on the northerly end. Bedrock depths range from
82 feest near SP 14 to less than 30 feet as SP 16 is approached.
The tedrock slopes upward to the north to a greater degree than

shown because the ground surface also slopes upward.

[P)



General Comment - EXcept on the northern and southern ends, much
of the survey traversed areas of £ill.

Jiscussion

Y

A source of error common with seismic refraction work
m

that relatively thin intermediate

lavers with interm

e v=2lo-
cit-ies may not be rzcorded. Omission of such layers Irom calcula-
cions r=2sults in compuied depths to pedrock that are somewhat la2ss3

than the actual depths.

In the case of this project, an
velocity (3900 - 7000 ft/sec)

intermediace laver with till

was recorded in a faw places, bdut
on most lines no =2vidence for such a layer was s2en. In order to
lncrease the accuracy of the depth to rock calculations,

of ©ill of constant (1% F2et) thickneass, with estimatcad —alozisy

-- - Y

a laver

the final calculations. The com-

computer program which deals with

such "hidden layer" pr The 13 foot estimated -hickness was

C s
taken from drilling and logic observations. Where till is great-

er in thickness than 15 feet the calculated depths will be too

shallow. Where till is thin or missing,

the calculatad depth is
slightly greater than the actual.

In places where som2 evidence exists for an intermediary till

ver, the depth to till and bedrock is indicated by a svmbol

a a
shown 1n the legend on Tigure 2.



seismic shot point
scil interface -
seismic velocity

bedrock surface

100 200
| ) ]
feat

|
|
|

i
i
|

Nine Mile Creek

-+~ seismic shot point

| inch = aqpprox. 1000 feet.

Mop based on U.5.G.S. Syracuse West

All locations are approximate.

L

n

"PROFILES
G
by: J. F. Kick

Geophysicist
October 1987




(tt1.)

depth

depth (ft)

Nine Mil
/

S ¥
O— —= 1
|
het - 3000
= 50~
A
2 100 =
hel
IQ 12
N — S
5000 e -
o o 30
- " 77 7800 -
- 12500 .
- -100
I‘Z 16
i — —_ - e -0
5000 L 5300 -
———— T T M 250
— - - — 7'="" 13400 -
~-100
9
— seismic shot poin
- . - soil interface
5000 seismic velocity ROFH—ES
—==- bedrock surface
e = interfaces for mi
thickness at place by: J. F Kick
0 | 80 29( October (987
feat l ‘

R



APPENDIX F

ANALYTICAL RESULTS




=S === | Laboratory
iy Report

CLIENTY BLASLAND & BOUCK ENGINEERS, P.C.
pESCRIPTION ____Allied

_JoBNO. __2B887.013.517

—
DATE COLLECTED __12-17-87 DATERECD._ 12-17-87 _DATE ANALYZED
s Description WB-Bu WB-BL WB-6
— Sample * G3978|  G3979 D3980
- e e - & s -<-‘T.-~r. el e e el I g — -
! SPECIFIC CONDUCTIVITY 6600.  113000.  |80000.
H - -o- e e r e e e e mee = U PESES— P N L . =T adme s A el o e enlind O —
PH, LABORATORY 12.4 7.2 6.4
- D S e G AU U B SO
. CALCIUM 1200. | 315. |19000.
- — . . . NPTy S R - e e i ——————
CHLORIDE 1300. 7200. | 56000.
= ! FLUORIDE . 069 | 0.57] 0.14 RN
IRON 0.06 0.62 39.
— [ MAGNESIUM o '<o.0s | s6. | 120, T -
NITRITE NITRATE NITROGEN 1.4 <0.01 €0.01 |
— POTASSIUM 21. |7 se. 280.
SODTUM 200. 1100. | 9500.
; STRONTIUM 6.2 \ 32. 42.
— . ;
SULFATE 66. 630. |  49.
TOTAL DISSOLVED SOLIDS 3500,  |11000. |87000.
- HYDROXIDE ALKALINITY 1200. <1. <1.
CARBONATE ALKALINITY a00. | <1. <.
— BICARBONATE ALAKLANITY <1. 280. 54.
. .
A

e Methodology: Federai Register — 40 CFR. Pan 136. October 26, 1984 Units: mg/¢ (ppm} uniess otherwise noted
Comments:

g
Authorized:
B 1 ahorateriee lme
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LABORATORIES, INC.

Laboratory

Report

CLIENT BLASLAND & BOUCK ENGINEER, P.C. JOB NO. 2887.013.517
pescripTion ___Allied
DATE coLtecTep _ 12-18-87 ~  pavemeco._ 12-18-87 DATE ANALYZED
Description Metro 1
Sample # (63955
;
|
e T Sy~ e - E [P R - e ————
PH, LABORATORY I | D A
SPECIFIC CONDUCTIVITY | 990, L
cALCTUM e [ B I
CHLORIDE 130. _
S ¥ O A R R W
IRON 0.15 | | o
MAGNESIUM N B T T
NITRITE NITRATE NITROGEN 0.16 ( . _
POTASSIUM 12. L
SODIUM 4. |
STRONTIUM 10.88 )
SULFATE 260. | )
TOTAL DISSOLVED SQOLIDS 830. 1
HYDROXIDE ALKALINITY Lo« ' .
CARBONATE ALKALINITY <1 R
BICARBONATE ALKALINITY 220. ]

Methodology: Federal Reqgister — 40 CFR. Part 136. October 26. 1984

Comments:

ARG | abnratarine ine

Authorized:

Units: mg/¢ {(ppm) unless otherwise noted

@ﬁ .ﬁ/xf)ung/u




Laboratory

~  cuLEnT__ BLASLAND & BOUCK ENGINEERS, P.C. 108 NO. 2887.013.517
DESCRIPTION Allied
i
DATE COLLECTED __ 12-21-87 _DATERECD._ 12-21-87 ___DATE ANALYZED
~ w
— Description P-1 p-2
|
Sample # 64032 64033
— PH, LABORATORY | 5.1 | 7. 0 T 1 T T
e — . - - el e e | o el . - ——aan . FEEY N [e SO —— —~— ——
SPECIFIC CONDUCTIVITY 41000. 2700.
e CALCIUM 8400. T “e60. | | 7 1
- - - — .t — . n ——— e e - [N N PE RN IP RS VN
CHLORIDE 27000 I 900. |
— FLUORIDE T Rea T 0.14 ) [" T )
IRON 330 ’
_ MAGNESIUM A - T '71’. ' T —
NITRITE NITRATE NITROGEN <0. 01 i <0.01 ‘
POTSSSIUM 25. 11. T )
‘ - r 13
SODIUM 1 5000. 170. \
STRONTIUM 23, 12. )
—— SULFATE ! 64. 960.
TOTAL DISSOLVED SOLIDS 39000. 2900.
— HYDROXIDE ALKALINITY ' <1. <1l.
CARBONATE ALKALINITY 1. <1l.
o BICARBONATE ALKALINITY 32. 210.
a—
thodology: Federal Register — 40 CFR. Part 136, October 26. 1984 Units: mg/¢ (ppm) uniess otherwise noted
comments:
. Authorized: AO/ / : ﬁ//(/)"//l
e s | ADOratories Inc.
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BECEVE])

Laboratory

JAN181038 Report
LABORATORIES, INC. -
Blasland, Bouck Engineers P.C,
] cueNT___ BLASLAND & BOUCK ENGINEERS, P.c.k ~ Syacuse ll JoBNO. __2887.015.517
DESCRIPTION Allied N
-
DATE COLLECTED _12-14-87 __DATERECD._ 12-14-87 _DATE ANALYZED
-
—— Description WB-2u WB-2L WB-4u WB-4L DW-101 104.1MS
- Sample # 63803 G3804 63805 | G3806 ! 63807 63808
| |
T hxanryas ) T o L
HYDROXIDE ALKALINITY a. <. . a. |o«a. a.
™ CARBONATE ALKALINITY a. | a. | 51,:-_._.1 Ca. ] «an 1 se0.
BICARBONATE ALKALINITY 60. 70 60. |  50. 120. 20.
-—‘?H, LABORATORY 8.3 | 6.4 | .' .Sjbj ) “fjéd 6.6 | 9.9
CALCIUM 68 . 19000. 3300. | 15000. 23000. | 23000.
—~CHLORIDE 350.  |s1000.  |11000. [43000. |s9000.  [S51000.
FLUORIDE 0.16 <0.10 0.12 1 «<0.10!  <0.10 0.25
__IRON <0.05 8.3 0.18 22. 130. | 1.3
MAGNES IUM 11. 690. 220. 1000.  250. 2.0
NITRITE NITRATE NITROGEN 1.7 <0.01 <0.01 <0.01 <0.01 <0.01
“TPOTASSTUM 12. 180. , 82. | 250. 250. 150.
50DIUM 120. 8800. 2300. | 10000. 15000. | 12000.
== TRONTIUM 1.5 35. 13. a1. | 1s0. 110.
SULFATE 190. 440. 130. 150. 6. 39.
weiOTAL DISSOLVED SOLIDS 890.  |93000. |17000. |76000. [101000. | 83000.
SPECIFIC CONDUCTIVITY 1200. |79000. |19000. |68000. | 89000. | 84000.
e
—
‘__;thodology: Federal Register — 40 CFR. Part 136. October 26, 1984 Units: mg/f (ppm) uniess otherwise noted
Comments: ,
- Authorized: Z‘) / / 2/7 A A




LABORATORIES, INC.

CLIENT.

BLASLAND & BOUCK ENGINEERS, P.C.

Laboratory
Report

DESCRIPTION

Hydrogeo, Assessment Allied Waste Beds

JoBNO. __2887.013.517

Syracuse, NY

DATE COLLECTED __12-0-87 _DATERECD. 12-9-87 DATE ANALYZED
Description WB-3U WB-3L WB-1U . WB-1L
|
Sample # G3576 G3577 D33578 G3379
e e e —— SIS S (U e i f.ﬁ J Y S,
Eﬁ_ SPECIFIC CONDUCTIVITY __» 1000, __%8000. .} 530, “WNL_96O,__ "“_h;my;
PH, LABORATORY a0 65 7.4 | T2
E CALCIUM 150. _ _}l1o00. 110. _‘ 270. o
~ CHLORIDE s00.  3%000. | 7. as.
E FLUORIDE _ _ | 0.715‘ | <o0.1 ] 0.25 ‘ ©0.25 ___:'M__*__‘
_ IRON o ~<0.0s 29. <0.05 . 0.87 |
F MAGNESIUM B 76. 500. 53, I 57. J _____
. NITRITE NITRATE NITROGEN <0.01 <0.01 ! <0.01 1 <0.Ql _
» POTASSIUM 2.0 48. 5.4 I 2.9
SODIUM ' 110, 18300, 13. 24:
; STRONTIUM 1.6 0.64 0.49 2.9
SULFATE 59. | 590. 98. 560.
TOTAL DISSOLVED SOLIDS 1500. éSOOO. 800. 1300.
) HYDROXIDE ALKALINITY <1. <1. <1. <1.
2 CARBONATE ALKALINITY <l. <1. <1. <1.
BICARBONATE ALKALINITY 210. 290. 370. 250.
f l .
Methodology: Federal Register — 40 CFR. Part 136. October 26. 1984 Units: mg/f (ppm) uniess otherwise noted
Comments:
DAL
OBG Laboratories, Inc. Authorized: / 4/49«“&4@,
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5 BLASLAND & BOUCK
5 ENGINEERS, P.C.

CHAIN OF CUSTODY RECORD

pace_ N or__\

riLe no. 5l 02-. C¢» LABORATORY OB (n tabs
PROJECT HyA e D525, AN wp.ste B ADDRESS —S¢racnse vy
08 B CONTACT — &N Thonas CONTACT hde ey
__ANALYSES | e
SAMPLING o [e—]—] “
n (‘f ,f ;,“A oz
” < z
BB B [LABORATORY | — SAMPLE | SAMPLE | | | = R 1Y [+ |3 or COMMENTS
‘ n ) z
SAMPLE NO |SAMPLE NO.| DATE TIME {DEPTH TYPE NERES W R S (SPECIAL INSTRUCTIONS, CATIONS, €TC )
Sw-t GQA2TA |ape 621|030 | — | wyber | | 3
Sw-z G2A213 | . 0955 | — B 3
SW-3 GAAY | toyg | — 3
Sw-q L3S 1230 | — . A T O O P 2
Sw-s_ | (hAb 30 | - 3
Sw-¢ 5227% 1525 | — 3
Sw-7 (o 2378 1555 | — 3
I. SAMPLED AND R ;.INOUISNED 8Y| 1. ReCEIVED BYZZL . VOA VIAL | REMARKS: (SaMPLE sromceinonsuuomo
S'GN./S"”" (Cchw smufé()ﬁj m . ) e e A e e A SAMPLE BOVTLES .
! ! - GLASS BOTTLE -
PRINT Greavge Thonae PRINY Jori PEN femnlt reric Z < o! Al 5«1»«7‘:9 Jo e ““"%?’(-& )}v .
FIRM o0 TS FIRM Y2/, . |eoriie ~ - s . o
pate 3 Vew 15 | TIME(HOO  [oate Ly 2 07 tme I500 Qr Z‘\i A 2 m“\ahw{/ x5 ‘\/S‘MV“;(—
Il RELINQUISHED BY Il. RECEIVED 8Y MRESEAVATIVE \ o Lavbhriaide
SIGN SIGN }— "] Cale)own B(‘&U(\muw
PRINT PRINT CONTAINER ;"‘ ‘15’ ;J chlonde
FIRM FIRM VOLUME ( {( K ‘
DATE TIME DATE TIME wv— Flapeide.
m. HELINQUISHED BY 01, RECEIVED BY - | — Crown "
SIGN SIGN GLASS JAR o ,\,mqvu.. Can
FRINT PRINT PLASTIC JAR - N -V‘ﬁ“““
FIRM FIRM — - Po 155 v
DAvE TIME DATE TIME PRESERVATIVE Sod JLama
o
Iv. RELINQUISHED BY :.G:ccnveo BY ° S YT
SIGN
CONTAINER
PRINT PRINT VOLUME Sedhu-r(_
TS
DATE TIME DATE TIME NOTE: SAMPLE BOTTLES SUPPLIED BY LAB, UNLESS INDICATED ( ovducdanc <
EVIDENCE SAMPLES TAMPERED WITH O N0 O YES (IN/A| PRESERVATION KEY: A- SAMPLE CMILLED, B - FILTERED, 7 H
¢, - AciDIFIED wiTn RSO Lo = Mideit el
1F YES EXPLAIN IN REMARKS D-~NoOH, E- NoTHIOSULFATE, F — OTHER
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L7 wamiannie CHAIN OF CUSTODY RECORD

PAGE \ . OF l

FILE NO. 12002 . OC, LABORATORY DBy Lab~
PROJECT Hudmacn, fssesumind Alied 4. As ADORESS __Egintuss L% 4
B8 B CONTACT __C3,M Thormes CONTACT owe Elh
ANALYSES v
[ 4
9 ] 'z
B8 8 LABORATORY SAMPLE | SAMPLE | I | & E Itjt- < gg COMMENTS
SAMPLE NO.|SAMPLE NO.| DATE TIME JDEPTH TYPE 14 I3 ‘§ w P > 9 {SPECIAL INSTRUCTIONS, CAUTIONS, ETC.)
sw-8 162334 [4pcsqogze | o~ | wirer
SW- 4 (33335 O0eup | ~—
W-10 | G333 091% | ——
Sw- 1 (53357 joto_| —
Sw-1z | (53339 s_| —
sw-1Ss | 62339 1220 | —
Sw= J44 Q3340 | - 1035 — A
) SAMPLED AND R%omsuso 8Y[1. RECE! ;P BY _ J(.*. voa VIAL REMARKS: ‘323"5“5 BOTTLES) o ANDARD
“ <~ : L L
sucNA iy 24 s | siGN MYJ\YF . SLAss BOTTLE .
PRIN]’C’ “ T’ IS PRINT .\KULU/\C_t\ [ A‘l Boww Jﬁ}_ N b(’_, ERVICA ,2.&’ S‘O;t
NALIRERL 2 PLASTIC x x X - ‘
FIRMTS ¢ T FiIre  O3G LAG > _ BOTILE
DATEYpDr €7 TIME }m oS  |DATE \2j41&‘1 Tive 1335 A A& Z A\l»’a\:m‘y Qs wyém he
I, RELINQUISHED BY 0. RECEIVED BY PRESERVATIVE
SIGN SIGN G - CotBiprmt-c
—_ — A
PHINT PRINT CONTAINER bl BBl IS Fcatrlo tato
FIRM FIRM VOLUME R | Covdnctew e
NATE TIME DATE TIME \
voa VIAL \-
., RELINQUISHED BY . RECEIVED BY \)
SIGN SIGN GLASS JAR o . o
WM
PRINT PRINY PLASTIC JAR _ C_“l“'{ . NI RNV
FIRM FIRM ———t 1 Cinlov Sulleden
1 . e Qg
DATE TIME DATE TIME PRESE RVATIVE Fluowrid )
V. RELINQUISHED 8Y . RECEIVED BY ol Tren DS
H . "1,A~A/\,
T Pt o Magpa
] VOLUME .
FIRM FIRM Nipre-<
DATE TINE DATE TIME NOTE SAMPLE BOTTLES SUPPLIED BY LAB, UNLESS INDICATED Thit @51t
EVIDENCE SAMPLES TAMPERED WITH Owno 0O ves XN/A PRESERVATION KEY: A- SAMPLE CHILLED, B - FILTERED, N Sehtlgm
c,- acoiFIED with HaS0u  Co - iMFidh w/aigeie meddz :
IF YES EXPLAIN IN REMARKS D -NaOH, E- NoTHIOSULFATE, F— OTHER.
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BLASLAND & BOUCK

ENGINEERS, P.C.

CHAIN OF CUSTODY RECORD

D ~NaQOH, E~ NaTHIOSULFATE F - OTHER

pace | oF_ |
FILE NO. £3L.OZ . OC LABORATORY (05, 1=b:
PROJECTH}A("-JM frsacsgnerd Myep spee Ty \Iyr Ay ADDRESS _wimtaiss " f
IO ] .
BB B CONTACT Lot i hesna, CONTACT __ .M see  th Y}
ANALYSES »
t o
SAMPLING m N uwow
nl] o o oz
* a3l a & / .2
Bas LABORATORY SAMPLE | SAMPLE al « S = N gb- COMMENTS
v z
SAMPLE NO.|SAMPLE NO.| DATE TIME |[DEPTH TYPE SEIRS l s”}// o (SPECIAL INSTRUCTIONS, CAUTIONS, ETC.}
SW-15 GAUYS 7w #7] ipss eoorg r |z |x .
Zw - b Q 544{‘7 7 Eec 7] 1250 id e v 3 Al e 3
Swo- Y/ G247 7. 8] 1220 | -— whir ¢ rlxd z
swo- 13 | Gadd (I s8] m25 ] -— nare s X ]x z
T
| SAMPLED AND?£'“°U'5“E° avjtL “EC,EJVZED Yl ‘ VOA VIAL REMARKS: (SAMPLE STORAGE, NONSTANDARD
L 3, SAMPLE POTTLES ~ .
SIGN Fhi lierer=_ SIGN. 1/ 1){102£/M 3LA5s 80TTLH AU sac g e MALE POTTLES) 0 Nt
PRINT o il CTThomns PRINT Jor ./ rEH1EEmc e a . _ X
FIRM B\ T FIRM (3G CABS /320 YaoTTIE x|x ¥ | Alladindy asiilydvede
oatepe g7 mve ESO  |vate /2/2/4) Tme_ LdEE A la A 2 / cliboamic
Il RELINQUISHED BY . RECEIVED BY PRESERVATIVE oo s o ot o d
SIGN SIGN T corbductance
PRINT PRINT CONTAINER Sl T H
FIRM FiltM VOLUME ( Q L{ . .
DATE TIME DATE TIME - Caletnun
N, RELINQUISHED B8Y 1. RECEIVED BY v0A viaL Chdorcde.
SIGN SIGN GLASS JAR o| Tlyeornd <
PRINT PRINT PLASTIC JAR | | Tvon
FIRM FIRM _—
" MAaqie 2w
DATE TIME DATE TIME PRESERVATIVE U‘\ )
IV. RELINQUISHED BY V. RECEIVED BY o NTRY v.,h <
SIGN SIGN " Py grssdian
CONTAINER < .
PRINT PRINT VOLUME NICE SRIN LN
FIRM FIRM Sveved s
DATE TIME DATE TIME NOTE SAMPLE BOTTLES SUPPLIED BY LAB, UNLESS INDICATED Sl e
EVIDENCE SAMPLES TAMPERED WITH Q no O vEs N/A] PRESERVATION KEY: A- SAMPLE_ZH!LLEO,}B - FILTERED, & TA[\ .
€~ ACIDIFIED -WITH b S0 et b aned 72
IF YES EXPLAIN IN REMARKS ' —e= gt Tin e
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5 BLASLAND & 80U
ENGINEERS, P.C.

CK

CHAIN OF CUSTODY RECORD

[ _or_|

D ~NoOH, E~- NoTHIOSULFATE, F —OTHER

PAGE
FILE NO. 131,02 -0@ LABORATORY ORid La-:
PROJECT H Aroac o LB (PSRBT A AMvs w e A ADDRESS _\';,”y‘,. Gaag A f
B8 B CONTACT (W ki o, CONTACT ___daut# . A\
ANALYSES )
SAMPLING o . =
R o & 6%

B&B |LABORATORY SAMPLE | saMPLE | f f&[B ] [ g¢ COMMENTS
SAMPLE NO.|SAMPLE NO.| DATE | TIME |DEPTH Tyre [Q1E[¥|w ]~ S (SPECIAL INSTRUCTIONS, CAUTIONS, ETC.)
i/ - 19 G341 Py vi 0155 | | enieg NEE 3
sw-20 |G 34176 024D - ? b B 5

. ¥ L4 -
Sw- 20 G277 1247 — I x| |~ 3
Sw-c | (5 3Y7Y oo | - x| ] v 3

2 r (0] » 3
w-23 1 53419 W50 — x| 3
sy - 2 (1) A4 &’O §2.20 — ' Ar i ox 3
- P 7 =
W -25 A4l ¥ Juisoo | — 1 ¥ v [y 3
I. SAMPLED AND RELINQUISHED BY| 1, RECEIVED ; ;
smu/i-’,’fh- :.,.mv’-: ED snci‘;‘%’l( 75(,”7)20/1( | ;/o: viAL REMARKS: (gm;tg gggﬁ:gg,no:sfnr&a‘o‘in? ;
PRINT 5. oA T Tacaimnn s PRINT Lo, ¥ 1122020 PL:S BaTTLY af A4 Bhmpin e b ey 2% Vo
FIRMYSY P> e FIRM O & J HRA _ PLasTIc AlF17 | Atbalisaty ac bty Soornrdy
oatede: 57 TMELZE-T  Joatedfgifig TiMe 1355 AlAala > / oL
1. RELINQUISHED BY W. RECEIVED BY PRESERVATIVE o S

-/-’l C‘- - Euvll‘-u'\'ﬂ) €A
SIGN SIGN T cevductanie
PRINT PRINT CONTAINER LY N I I'“
FIAM FIRM VOLUME 4 NI AN Caolortavna
DATE TIME DATE TIME L pecd e
1. RELINQUISHED BY M. RECEIVED BY voA viat PNy
SIGN S1GN GLASS JAR o Flupeiée
PRINT PRINT PLASTIC JAR | e \
FIRM FIRM IV YR A
DATE TIME DATE TINE PRESERVATIVE B AN
Iv. RELINQUISHED BY V. RECEIVED BY » O Pssiiun
SIGN SIGN " -
cO e LA (AN
PRINT PRINT VO?ITI:JI?ER :?]é( (SN
FIRM FIRM Sty Trane
DATE TIME DATE TIME NOTE. SAMPLE BOTTLES SUPPLIED BY L AB, UNLESS INDICATED RN ﬁ""
EVIDENCE SAMPLES TAMPERED WiITH N0 0 YES [IN/A| PRESERVATION KEY: A- SAMPLE CHILLED, 8 - FILTERED, TS
€~ ACIOIFIED wiTH M. S0 Lgeos il vt

IF YES EXPLAIN IN REMARKS g 7
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SLASLAND & BOUCK

CHAIN OF CUSTODY RECORD

GINEERS, P.C.
tnot PAGE I OF (
ILE NO. 131.02 .06 LABORATORY _QR G, Labs Tnt
ROJECT . ADDRESS __54¢. N,
8 B CONTACT &*:N\ TJhova s CONTACT DRW/ STALY
ANALYSES n
SAMPLING @ " " w
918 "4 oz
888 |LABORATORY saMpLE | sampLe | | | &f» & g COMMENTS
(50} z
AMPLE NO.[saMmpLE No | oate | mime joepTH | Tvpe Q| F[%W|Ww [ 3 (SPECIAL INSTRUCTIONS, CAUTIONS, ETC.)
. Q10
VR-3U (;3&5'1(0 9 beg B7 — | Watexr | x 3
-3 (G239 1T |inegr |1030 | waicy 1ol Ball L 3
” 4 < - ) ~ 3
B- 1Y 3 3A°1% {82 | 1235 — | woate 1 rl=
v - IL 22619 187 | 1315 — | watex | |x 3
i
S
SAMPLED AND RELIWOQUISHED BY|1. RECE)VED BY VOA VIAL REMARKS: (SAMPLE STORAGE, NONSTANOARD
16N 747, w,we__,,smnﬁg &LU, }{X/Ul Cass boriid saMpLe gorTLes) | Vet
N M Thouwes anr[o Pf/hz_za i Pu:ncon a L goujles fo be  avedyer ol
AMES T> FIRM 02@ INAS BOTILE X e - Aalintty as WAvprde
1€ 1D 7 WE {0 oate JA/¢/8 | Tme (YA Aln (A = Cot Bt
RELINQUISNED BY 1i. RECEIVED BY PRESERVAT IVE ¢ le o Bore sbonate
N SIGN 7 e bewe €
INT PRINT CONTAINER o B2 R (70\% o
" FIRM VOLUME i‘“ N " i o
TE TIME DATE TIME (Al “;‘
RELINQUISHED BY I RECEIVED BY YOR viaL ] ¢ Wem e
N SIGN GLASS JAR o Tluowit e
”7 :"‘;:‘T PLASTIC JAR o - Aeon
ALV
€ TiME DATE TiME PRESERVATIVE - oy et
ELINQUISHED BY IV. RECEIVED BY | | |0 N\ b
SIGN CONTAINER v Poratsium
¥ PRINT VOLUME Soslom
FIRM - .
TIME DATE TIME NOTE SAMPLE BOTTLES SUPPLIED BY LAB, UNLESS INDICATED Saventtuwn
ENCE SAMPLES TAMPERED WITH DNo D vEs J{N/A|PRESERVATION KEY: A- SAMPLE CHILLED, B - FILTERED, Sal¥ate

ES EXPLAIN IN REMARKS

Cy~ ACIOIFIED WITHH s Y

0 ~NoOH, E~ NaTHIQSULFATE, F - OTHER.

“w PR rats &N

D5
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BLASLAND & BOUCK
ENGINEERS, P.C,

L o CHAIN OF CUSTODY RECORD \

PAGE OF
FILE NO. 130, 02.06> LABORATORY B¢ labs .
PROJECT demys ADDRESS __Syivensy I
B8 B CONTACT L L., M. TTynas CONTACT _Daw _ Hi't)
ANALYSES n
SAMPLING ® ¥ w W
n v ) L=
J1 e Ly . a
] LABORATORY SAMPLE | SAMPLE «lald ru—) /b :j"/- gvz- COMMENTS
SAMPLE NO.|SAMPLE NO.| DATE TIME [DEPTH TYPE B wly .? S {SPECIAL INSTRUCTIONS, CAUTIONS, ETC.)
Wg— 2.4 Hech]] 1055 S N 2
wR -l i4Decs?| 12O 3 Bl B &
Wa -4l 4 D 67 | 140 A A &
Wh-1L [ Dee 87} 1420 Y| =] 3
pw-io! (1Dxpr| 55 I 3
loY.4ms Mo 311532 > | r | -+
I. SAMPLED AND INQUISHED BY[!. RECEIVED BY . VOA VIAL REMARKS: (SAMPLE STORAGE, NONSTANDARD
steN -\ Zle ﬁtc—w’t SIGN \lﬁ\(u\(_lk‘nsh\ PP — SAMPLE BOTTLES)
PRINT | AN Thoww> PRINT )k liaskd STRETIC o M saeples He b cuels 3-d
FIRM R FiaM OGN ROTTLE ¥lz o - m ‘
DATE i Txe B TIMEILZ D 0ATE \Z WRITiME (030 Alnlp, =2 Var? .
1. RELINQUISHED BY W RECEIVED 8Y PRESERVATIVE Ay o] Conductante as’ Mdwpd<
SIGN SIGN il bl _—J Conhonde.
PRINT PRINT CONTAINER NIRAIN cerdue fmiric. BrerRovai
FIRM FIRM VOLUME R \.‘" {t "
DATE TIME DATE TINE P
1. RELINQUISHED BY Il RECEWED BY voa viaL S I S N Cede o
SIGN SIGN GLASS JAR PO D O C mlo~d e~
::‘;’;T :I"R':’ PLASTIC JaR | - |- T lewedles
_J T e
DATE TIME DATE TIME PRESERVATIVE Ma I\M‘Lgb"\_
IV. RELINQUISHED BY IV. RECEIVED BY o ’ \\‘) =
SIGN SIGN c » N"“‘U‘ -
PRINT PRINT vgmf"g“ 'P.—;-{_ﬁc.nuu
FIRM FIRM LY QVITIE
DATE TINE DATE TIME ~ [NOTE SAMPLE BOTTLES SUPPLIED BY LAB, UNLESS INDICATED Tt v ond dairn
EVIDENCE SAMPLES TAMPERED WITH O~ O YESfN/A PRESERVATION KEY: A- SAMPLE CMILLED, B - FILTERED, A _’7'. ] D‘\, e
Cy- ACIDIFIED WITHU % il wod acsei g0 ﬁ)
IF YES EXPLAIN (N REMARKS D-NoOH, E- NaTHIOSULFATE, F — OTHER. D5

:
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5 BLASLAND & BOUCK
Elnomun,r.c. CHAIN OF CUSTODY RECORD \ |
PAGE OF _ . |
FILE NO. \3' 07 Ot LABORATORYCLEG babs
PROJECT rest Allad WvieekaSyg A ADDRESS — ey, AK
B8 B CONTACT ﬁml"\lﬂy.nu:- CONTACT Taee
ANALYSES »
SAMPLING @ A N x
el g :
B8 B |LABORATORY sampLE | sampLe | [ & ] R w/wz T COMMENTS
wv {- z
SAMPLE NO.|SAMPLE NO.| DATE | TIME |DEPTH TYPE Q1 E1Y | w|A4Y 8 (SPECIAL INSTRUCTIONS, CAUTIONS, ETC.)
Wwi-St [QAY|  ewarfugo | = | water N 5
WE SN qu L _rxtinzy | — pAnfee IR ES z
WE-5k | QIS b8 150 | ~ | weke VR P B
WE-ZUL | OQXHY fexg] 1959 | — | jpetkec AR 5
G345 a8 1400 — by ] T
L SAMPLED AND RELJNQUISHED BY| 1. RECEJVED 9'1 VOA ViAL REMARKS: (SAMPLE STORAGE, NONSTANDARD
518 7'”\ Leo=~2— | sieN (M sty cTass noTrid — SAMPLE BOTTLES)
PRINTS, . M Tlowa> PRINT K § FUELINSU e S I N U o ﬂ\( wflxs ‘e lL«\:«J/:},J yor .
rumb.:ji FIRN OB LABS ST ILE ] xlx - PAIN 2 4
DATE [ Do, B7 TINE l5’f; DATE | 2-1(, - 87TIME | 945 Al s, > < N N
1. RELINQUISHED 8Y il_RECEIVED BY PRESERVATIVE / ! s o b ccrberadc
A {7 — o
SIGN SIGN o a conduddng ¢ hydvexfe
PRINT PRINT CONTAINER BAS VAR N DR
FIRM FIRM VOLUME TR R J N
DATE TIME DATE TIME S SN
W, RELINQUISHED BY WI. RECEWVED BY voa viaL Mpant ..
siaN SIGN GLASS JAR o Flaeredhe
PRINT PRINT PLASTIC JAR _ e = XN
FIRM FIRM r v}/V\o’;o\i‘.&\uu\
DATE TIME DATE TIME PRESERVATIVE iv‘\d_‘.,
Iv. RELINQUISHED B8Y IV. RECEIVED BY o i "\fi-*-«
SIGN SIGN CONTAINER " Todasstina
PRINT PRINT VOLUME AP SNTRRAN
FIRM FIRM 'j,‘ JVER FLRRTS
DATE TIME DATE TIME NOTE SAMPLE BOTTLES SUPPLIED BY LAB, UNLESS INDICATED 2,0\ ten it
R - -
EVIDENCE SAMPLES TAMPERED WITH OwNo O ves ’Qu/a PRESERVATION KEY: A SAMPLE cmuso. 8- nusneo T
C,- ACIDIFIED wiTH Y200 Aited \ ey h >

IF YES EXPLAIN IN REMARKS

D ~NaOH, E- NaTHIOSULFAYE K F — OTHER




LASLAND & BOUCK
75 omuim. v CHAIN OF CUSTODY RECORD d
pace__ L __oF
FILE NO. L2 1. O (€ ‘( LABORATORY O B[ Lalss '
PROJECT . {{ADDRESS _Zveaiaser  ASf
B8 B CONTACT__ﬁz_gmx,l__Si_unm.a.____ CONTACT _____Waye ki
ANALYSES w
SAMPLING @ / w w
3 8 27 \F. @ z
Bas LABORATORY SAMPLE } SAMPLE | | I & P ,7.7. / g: COMMENTS
72 S b4
SAMPLE NO.JSAMPLE NO.} DATE TIME DEPTH TYPE S g "ZJ ld_l 4 o 9 (SPECIAL INSTRUCTIONS, CAUTIONS, ETC.)
V"’Bﬁu.. ('.‘}ER ?8 "14[”' 37 ‘(’;)Q _ w’;\#l‘ \[' f ¢ - :) Ty, Cp,\[ﬁl‘l’\ o ngd Ty - ue tebi'aem -
WE BL 1335919 loeeerluso | & e v| ; ‘
Wh--(» C‘)v?c% \IDe (1452 - als X | )
I. SAMPLED AND RELINQUISHED BY| 1. “Eyvm BY9 U VOA VIAL REMARKS: (gmm_g STORAGE  NONSTANOARD
) AND AMPLE BOTTLES
s16N Y %'ﬂvv::;b SIGN A)J / E %u o Ase sorTLd
PRINT (R AN PRINT g/ PE N1 FLASTTC p e ;4 L les v b { #« -
FIRM B+ ' FIRM /(C—) BOTTLE ALY - '\Mr « -'\n, 2
0aTE | 7Do 87 TIMEIS OO DATE Nép j”{l [0 | IR EY 21 & L’t | 2 st hpivoypat ¢
1. RELINQUISHED BY . RECEIVED BY PRESERVATIVE 7 o /
. (s C,’,’ - CV‘"\LMU vade
SIGN SIGN y .
PRINT PRINT CONTAINER O (] L _ Voo bovey-
FIRM FIRM VOLUME \L\ S Condgue Fepte
DATE TIME DATE TIME " S S % -\
M, RELINQUISHED @Y . RECEIVED BY calaunma
SIGN SIGN GLASS JAR o
C nWlo Ntk
PRINT PRINT PLASTIC JAR - e
FIAM FIRM NN N Flvrorvd en
DATE TIME DATE TIME PRESE RVAT IVE 4l Tvoun
IV. RELINQUISHED BY V. RECEIVED BY o W\y-ﬁ*’“/-z’l oA
SIGN SIGN nl M e b—<
CONTAINER .
PRINT PRINT VOLUME o aasiv v
FIRM FIRM D‘\ |.\.'~.\/\A
NOTE SAMPLE BOTTLES SUPPLIED BY LAB, UNLESS INDICATED
DATE TIME DATE TIME 5ol b an
EVIDENCE SAMPLES TAMPERED WITH OnNo D YeSs ﬂu/n Zacﬁ:::\:.?: ::::"A SAMPLE CHILLED, a - rlLILEn_so, S\ Pl
‘ -
IF YES EXPLAIN IN REMARKS D ~NaOM, E - NaTHIOSULFATE, F ~ OTHER. ahny ank ] T DS




D-NcOM, E~- NaTHIOSULFATE . F — OTHER.

.o B - i - : 4 L
— —i | | 1 i ! I‘PAGE i__oF__d
{ ol [ | ELL 1 LABORATORY_O.R( h\bs
PROJECT WMMMW Aooness%mm
B8 ecomAc*r__L:a.%__\__m CONTACT Y cive (4! \\
ANALYSES “
o
o
SAMPLING ﬂ o 4 u ‘é,
888 |LABORATORY sampLE | sampLe | | & £ g COMMENTS
n {¢
SAMPLE NO.[SAMPLE NO.| DATE | TIME |DEPTH | TvPE |Q|Z1¥|w ot S (SPECIAL INSTRUCTIONS, CAUTIONS, ETC.)
Moto | 123499 |iAn. 801205 | == |uster XIXPAL |
L_SAMPLED AND “mst”i“ 1. RECEIVED @y VOA VIAL REMARKS: (SAMPLE STORAGE, NONSTANDARD °
sisn_~ 7h smuﬂ‘ T EUU /M’ TLASS BOTTLE SAMPLE BOTTLES) ¥y
PRINT( A Thoway PRIN , e NiLdar o S_S&w?LL 4e he c(mky '
MREB FIRN PLASTIC XIX|x - A
FilM 4 (o] % jeariLe Alfoncty as  hydrorce
PATEIB D 61 nue(z‘{j oneyj,ﬂ TNE 4] T AlrlA =) / )4
Il RELINQUISHED BY il. RECEIVED @Y PRESERVAT IVE e ) o Cehoead—
SIGN SIGN ‘ee r _Py\ K e rboactC
PRINT PRINT CONTAINER
il €~
FIRM FIRN VOLUME ('O"&L“L LA
DATE TIME DATE TINE cale v
i, RELINQUISHED BY Il. RECEIVED BY VoA viaL ] chlorid e
SIGN S1GN GLASS JAR o Fliotie e
"RINT PRINT PLASTIC JAR - I von
“IRM FIRM Mo e
JATE TIME DATE TIME PRESERVATIVE - " R_,!I
v. RELINQUISHED BY IV. RECEIVED 8Y o Mt “\
IGN SIGN CONTANER 11w Yo lasahinwa
RINT PRINT VOLUME St i W
"M FIRM SRV ENTEVEN
ATE TIME DATE TIME NOTE. SAMPLE BOTTLES SUPPLIED BY LAB, UNLESS INDICATED &A\Y .
n vl
VIDZINCE SAMPLES TAMPERED WiTH Do O ves }h/a PRESERVATION KEY: A- SAMPLE CHILLED, B - FILTERED, TS
YES EXPLAIN IN RENARKS €y~ ACIDIFIED WITH — wh ane

T




APPENDIX C - AERIAL PHOTOGRAPHS

The aerial photographs included with this Assessment were flown on

March 28, 1981 for the Onondaga Planning Agency by Kucera & Associates,

Inc., Mentor, Ohio. The scaie of the photographs is approximately 1"=800'.



